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Acronyms and Abbreviations 

ABSd dermal absorption factor 

ACM asbestos containing materials 

ACOE U.S. Army Corps of Engineers 

ACZ ACZ Laboratories, Inc., of Steamboat Springs, Colorado 

AF dermal adherence factor 

ARARs Applicable or Relevant and Appropriate Requirements 

ATSDR Agency for Toxic Substances and Disease Registry 

AUF Area Use Factor 

bgs below ground surface 

BKG background 

°C Degrees Celsius 

CDI cancer daily dose intake 

CEC cation exchange capacity 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

CFR Code of Federal Regulations 

cm centimeters 

cm2 centimeters squared 

COC(s) contaminant(s) of concern 

COPC(s) chemicals of potential concern 

cpm counts per minute 

CR cancer risk 

Cs-137 Cesium 137 

CSF cancer slope factor 

CSFABS absorbed cancer slope factor 

CSM conceptual site model 

DAD dermally absorbed dose 

DIR Dietary Ingestion Rate 

DL detection limits 

DOE Department of Energy 

DP Discharge Permit 

d/y days per year 

ED exposure duration 

EF exposure frequency 

Energy Energy Laboratories, Inc., of Billings Montana and Casper, Wyoming 
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EP Evaporation Pond 

EPA United States Environmental Protection Agency 

EPC exposure point concentration 

ERG Environmental Restoration Group, Inc. 

ERT Electrical resistivity tomography 

ESV(s) ecological screening value(s) 

ET exposure time 

°F Degrees Fahrenheit 

ft feet 

ft/day feet per day 

ft/ft foot per foot 

gpd/ft gallons per day per foot 

GSF Gamma Shielding Factor 

GIABS gastrointestinal absorption factor 

gpm gallon per minute 

H Henry’s Law 

HDPE high-density polyethylene 

HHRA human health risk assessment 

HMC Homestake Mining Company 

HPRO high pressure reverse osmosis 

HQ hazard quotient 

HSCM Hydrogeologic Site Conceptual Model 

IUR inhalation unit risk 

IRS soil ingestion rate 

IRIS Integrated Risk Information System 

K-40 potassium-40 

KM Kaplan-Meier 

Kp dermal permeability coefficients 

LANL Los Alamos National Laboratory Ecorisk Database 

LOAEL Lowest Observed Adverse Effect Levels 

LPRO low pressure reverse osmosis 

LTP Large Tailings Pile 

LTA(s) Land Treatment Area(s) 

m3/kg cubic meters per kilogram 

MCL(s) EPA Maximum Contaminant Level(s) 
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MDC minimum detectable concentration 

m/sec meter per second 

MDL(s) method detection limit(s) 

µCi/ml micro Curie per milliliter  

mg/cm2 milligram per centimeter squared 

mg/kg milligram per kilogram 

mg/kg-d milligram per kilogram body weight per day 

mg/L milligram per liter 

ml/d milliliter per day  

mg/m3 milligram chemical per cubic meter of air 

mrem/yr millirem per year 

msl mean sea level 

n number 

N No 

NA not applicable 

NAREL EPA National Air and Radiation Environmental Laboratory in Montgomery, Alabama 

NAWQC National Ambient Water Quality Criteria 

ND not detected 

NHNM Natural Heritage New Mexico 

NM New Mexico 

NMED New Mexico Environment Department 

NMEID New Mexico Environmental Improvement Division 

NMSU New Mexico State University 

NOAEL No Observed Adverse Effect Levels 

NRC Nuclear Regulatory Commission 

NWS National Weather Station 

ORISE Oak Ridge Institute for Science and Education 

ORNL Oak Ridge National Laboratory 

OSL optically stimulated luminescence  

OU Operable Unit 

Pb-212 Lead-212 

pCi/g picoCurie per gram 

pCi/L picoCurie per liter 

pCi/m2s picoCurie per square meter per second  

PEF particulate emission factor 
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PRG(s) Preliminary Remediation Goal(s) 

Ra-223 Radium 223 

Ra-226 Radium-226 

Ra-228 Radium-228 

RadPRG(s) Radionuclide Preliminary Remediation Goal(s) 

RAGS Risk Assessment Guidance for Superfund 

RAOs Remedial Action Objectives 

RESL(s) Radioecological Screening Level(s) 

RfC reference concentration 

RfD reference dose 

RFDABS absorbed reference dose  

RI Remedial Investigation 

RL(s) reporting limit(s) 

RME reasonable maximum exposure 

RMM reformulated mixing model 

Rn-222 Radon 222 

RO reverse osmosis 

ROD Record of Decision 

ROPC(s) radionuclide(s) of potential concern 

RR risk ratio 

RSLs regional screening levels 

SA skin surface area 

SAG San Andres-Glorietta 

SE stripping efficiency 

SFi cancer slope factor - inhalation 

SFo cancer slope factor – oral 

Site Homestake Mining Company Superfund Site, Cibola County, New Mexico 

SLERA Screening Level Ecological Risk Assessment 

SMC San Mateo Creek 

SMDP Scientific/Management Decision Point 

spp species 

SLs screening levels 

SM silty sand 

SP-SM poorly graded sand to silty sand 

SSL(s) soil screening level(s) 
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STP Small Tailings Pile 

SW surface water 

TDS total dissolved solids 

TEDE total effective dose equivalent 

Th-228 Thorium 228 

Th-230 Thorium-230 

Th-232 Thorium 232 

Th-234 Thorium 234 

Tl-208 Thallium 208 

tpd ton per day 

TRV toxicity reference value 

U uranium 

U-234 Uranium 234 

U-235 Uranium 235 

U-238 Uranium 238 

µg/kg microgram per kilogram 

µg/L microgram per liter 

U3O8 triuranium octoxide 

UCL upper confidence limit 

UCL95(s) upper 95th percentile confidence limit(s) 

U-nat  Uranium natural 

UN-HP United Nuclear-Homestake Partners 

USDA United States Department of Agriculture 

USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 

USL upper simultaneous limit 

V vanadium 

WIR Water Ingestion Rate 

WRCC Western Regional Climate Center 

Y Yes 
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1 Introduction 

1.1 Purpose of the Report 

This Remedial Investigation (RI) Report describes the nature and extent of uranium mill-related 

contamination in soil and groundwater at the Homestake Mining Company Superfund Site, Cibola 

County, New Mexico (Site).  Refer to Figure 1-1 for a plan view of the Site that is the subject of this 

RI Report.  The basis for this RI Report are the documents in the administrative record that describe 

prior response actions and data collection activities that have been completed at the Site.   

Administratively, the Site has been divided into three Operable Units (OUs): 

• OU1:  Tailings seepage contamination of groundwater aquifers 

• OU2:  Long-term tailings stabilization, surface reclamation and Site closure 

• OU3:  Radon concentrations in neighboring subdivisions 

OU1 and OU2 are addressed together in this RI Report.  In 1989, the United States Environmental 

Protection Agency (EPA) issued a Record of Decision (ROD) for OU3. 

1.2 Site Location and Ownership 

The Site is located approximately 5.5 miles north of Milan, New Mexico, in Cibola County (refer to 

Figure 1-1).   

Homestake Mining Company of California (HMC) opened and began operating the mill facility in 

1958 under two partnerships, with HMC acting as operating partner for both.  Beginning in 1981, 

HMC became both the sole owner and operator.  In 2001, HMC merged with Barrick Gold 

Corporation.  Currently, HMC is a wholly owned subsidiary of Barrick Gold Corporation and owns the 

Homestake Facility. 

1.3 Site Description 

The Site includes: 

• The former uranium milling operation areas, tailings piles, and facilities used for on-going 

closure operations, including collection and evaporation ponds, water treatment plant, and 

support facilities.  These features are fenced and included within an area licensed by the 

Nuclear Regulatory Commission (NRC) for uranium milling and closure activities.  The 

license boundary includes approximately 1,085 acres (refer to Figure 1-2).  This area is 

referred to as the Homestake Facility. 

• The location of the release (or releases) of hazardous substances and CERCLA eligible 

pollutants and contaminants associated with the Homestake Facility and wherever those 

hazardous substances, pollutants and contaminants have come to be located. 

• Four hay fields, referred to as land treatment areas (LTAs), which were historically irrigated 

with groundwater extracted as part of on-going remediation activities at the Site.  Land 
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treatment has occurred at two fields using flood irrigation (120 and 24 acres) and two fields 

using center pivot units (100 and 150 acres).  Locations of LTAs are shown on Figure 1-2.   

1.4 Site History 

The Site is located within the Grants Mineral Belt in New Mexico, which produced more uranium 

than any other district in the world during the period of 1951-1980 (McLemore and Chenoweth, 

1989).  Situated within the San Mateo Creek (SMC) Basin, more than 85 legacy uranium mines with 

recorded production are located upgradient of the Site (NMED 2009a).  Refer to Figure 1-3 for a 

location of some of the mines in relation to the Site.  A number of legacy uranium mines generated 

liquid wastes that included water produced from mine dewatering operations that were discharged to 

the surface. 

Uranium milling operations occurred at the Homestake Facility from 1958 until 1990.  Currently there 

are closure activities occurring at the Site, including security, groundwater remediation operations, 

and environmental monitoring.  The following paragraphs provide an overview of Site history, 

including: 

• Mill operation history, focusing on the deposition of tailings, which are the primary 

contamination source material at the Site  

• Decommissioning and closure activities completed to date 

• Groundwater remediation activities completed to date 

 Mill Operation History 

There were originally two separate mills that operated independently: the larger mill with a nominal 

milling capacity of 1,750 tons per day (tpd) and a smaller mill with a nominal milling capacity of 750 

tpd.  Each had separate tailings piles.  The smaller of the two piles is called the Small Tailings Pile 

(STP) and the larger is called the Large Tailings Pile (LTP).  In 1961, the two milling facilities were 

combined and milling capacity expanded to a combined 3,400 tpd.   

Originally, tailings were deposited into only one cell of the LTP.  In 1966, a cell adjacent to and west 

of the existing cell was added.  From 1966 until 1990, tailings disposal alternated between the two 

cells to maintain optimal operating conditions.  The initial perimeter dike for the LTP was constructed 

by compacting 6-inch lifts of natural soils excavated from within the tailings pile area.  The starter 

dike was constructed to a height of approximately 10 feet and a width of approximately 10 to 15 feet 

at the crest and 25 to 30 feet at the base.  During operations, the perimeter dike was raised to add 

volume for deposition of tailings.   

The tailings piped to the LTP were separated using hydrocyclone equipment.  Hydrocycloning 

separated the tailings by grain size, into a coarse fraction comprised mostly of sand and a fine 

fraction that contained mostly silt.  The coarse fraction was deposited downstream of the dike crest 

to raise the dike, and the fine fraction was deposited upstream of the dike crest toward the center of 

each cell.  The tailings liquid was recovered through the use of two decant towers and the water 

reused in the mill process.  When production rates were low during the latter stages of mill 

operations, hydrocyclone separation was not used.  Instead, the tailings slurry was discharged 

directly into the tailings pond.  This method of operation confined disposal to a single cell, while the 

other cell was used for evaporation.   
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Tailings deposited within the STP were contained by an embankment dike composed of compacted 

natural soils.  The embankment dike was compacted by heavy equipment and raised to a height of 

20 to 25 feet.  The crest was a minimum of 10 feet wide and the base approximately 40 feet wide.   

Both mills were alkaline leach-caustic precipitation processes designed to concentrate uranium 

oxide from ores with average grades of 0.05 to 0.30 percent triuranium octoxide (U3O8).  A detailed 

summary of the milling operation, including process chemistry, tailings characteristics, and slope 

stability analysis for the tailings piles is provided in Appendix A to this document (HMC 2012).   

 Description of Completed Decommissioning Activities  

Milling operations ceased on February 2, 1990.  In January 1991, HMC submitted a proposed 

tailings reclamation and mill decommissioning plan to NRC (AKG et al. 1991).  On October 29, 1993, 

HMC submitted an Updated Reclamation Plan that superseded the 1991 submittal (AKG and 

Jenkins 1993).  Mill decommissioning and reclamation activities for soil cleanup began in 1993.   

1.4.2.1 Mill Decommissioning and Burial 

Demolition activities began on May 5, 1992, with removal of asbestos-containing materials (ACM) 

from various mill facilities prior to demolition.  The New Mexico Environment Department (NMED) 

approved burial of the asbestos in the tailing impoundment (AKG 1996).  The ACM was disposed of 

in a disposal pit at the toe of the original slope of the LTP (refer to Figure 1-4).  Residual byproduct 

and scale materials were removed from milling process components before these components were 

demolished and buried.  Byproduct materials consisting primarily of scale, sludge, and tailings in 

tank precipitators were removed by mechanized equipment and by hand tools and hauled to the LTP 

for burial.  Demolition of milling facilities was accomplished using heavy equipment and was 

completed by March 1995 (AKG 1996).  Mill decommissioning at the Site met applicable standards 

in 10 CFR Part 40 and applicable license conditions (HMC 2013a). 

Mill debris was buried in pits located within the mill area or south of the LTP (refer to Figure 1-4).  

Burial pits were excavated using heavy equipment and debris was placed into pits in lifts up to 5 feet 

thick.  Slurry grout was poured into the pit until it had filled the voids and reached a level 

approximately equal to the top of the debris lift.  This process was repeated until each pit was filled 

with debris and slurry.  Debris pits were capped with up to 4 feet of soil (AKG 1996).   

1.4.2.2 Removal of Windblown Tailings Contamination Areas 

In 1987, HMC committed to a contaminated soil cleanup effort in which soil exceeding 5 picocuries 

per gram (pCi/g) Radium 226 (Ra-226) above background in the top 15 centimeters (cm) of soil 

(HMC 1987) would be remediated in accordance with 10 CFR 40 Appendix A Criterion 6 (6).  

Background for Ra-226 was calculated to be 5.5 pCi/g.  Thus, the cleanup level was set at 10.5 

pCi/g (5.5 pCi/g background + 5 pCi/g).  The cleanup of windblown contaminated soils began early 

in 1988 (Environmental Restoration Group, Inc. [ERG] 1995).  In February 16, 1989, a plan 

approved by NRC as License Condition No. 19 committed HMC to remediating certain areas near 

the tailings piles that exceeded the 10.5 pCi/g cleanup criterion for Ra-226 (ERG 1995) in the top 15 

cm of soil.  At depths greater than 15 cm below the surface, the Ra-226 cleanup criterion was 20.5 

pCi/g (5.5 pCi/g background + 15 pCi/g) in accordance with 10 CFR 40 Appendix A Criterion 6 (6).  

There was a period of inaction during soil cleanup due to decommissioning activities.  After the mill 

decommissioning was complete, cleanup of the windblown contamination and other off-pile 
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contaminated materials resumed in 1993 under Licence Condition 29C, which also required the 

cleanup be completed in accordance with 10 CFR 40 Appendix A Criterion 6 (6).   

Surface soils from approximately 1,200 acres of land were removed (refer to Figure 1-5).  Most of 

the excavated soils were placed on the eastern side slope of the LTP, but significant quantities were 

placed on the southern end of the STP and the aprons of the LTP.  Subsequent to placement, 

deposited soils were covered with soil and rock as described in the section below. 

1.4.2.3 Placement of Cover Materials 

Cover materials were placed on the former mill area, the LTP, and the STP as part of the mill 

decommissioning efforts completed in the mid-1990s: 

• At the STP, 1 foot of cover material was placed in areas outside of Evaporation Pond (EP) 1.  

• At the LTP, extensive regrading was completed to fill in the tailings ponds and flatten the side 

slopes to improve stability.  Cover material was placed on the side slopes at a thickness 

varying from 2 to 3.8 feet, as needed to effectively buffer radon emissions.  In addition, 6 to 9 

inches of rock cover was placed on the side slopes for erosion protection.  On the top of the 

LTP, HMC placed 1 foot of cover material.  Since this initial placement, additional cover has 

been placed on the LTP to fill depressions caused by settlement, to improve drainage, and to 

address specific areas with elevated radon flux measurements. 

• At the former mill area, located southeast of the LTP (refer to Figure 1-2), an average of 2 

feet of contaminated soil (containing radium levels above the cleanup standard) was 

removed following completion of mill demolition.  Excavated soils were transported to the 

east end of the LTP or the south end of the STP for burial.  Areas that had been excavated 

were backfilled with clean alluvial soils.  After backfilling, at least 2 feet of clean soil was 

placed over the entire mill area.  The average thickness of material placed was 4.7 feet.  The 

rock was the same crushed basalt used for erosion protection on the impoundment surfaces.  

During the period of November 16, 1995, to December 10, 1995, this rock was applied in a 

single lift of 2 to 6 inches, and then mixed with the underlying soil to a depth of not more than 

two times the rock lift thickness.  After the mill cover material was placed, gamma surveys 

were conducted to verify gamma emission rates were acceptable at the cover surface.    

Cover materials were obtained from borrow areas near the LTP, STP, mill area, and evaporation and 

collection ponds.  Figure 1-5 is a plan view which shows borrow area locations. 

Drainage was reestablished following soil cleanup activities, with the work being conducted in 1994 

and 1995.  Drainage areas within the Homestake Facility (including areas adjacent to the LTP, mill 

and ore storage areas, windblown soil cleanup areas, and borrow areas) were regraded and surface 

channels established for drainage.  Constructed surface channels are shown on Figure 1-6. 

 Groundwater Remediation Activities Completed to Date 

In 1975, at the request of the New Mexico Environmental Improvement Division (NMEID), EPA 

undertook a study of the impacts resulting from uranium mining and milling activities in the Grants 

Mineral Belt.  EPA determined that groundwater in the alluvial aquifer, which was being used for 

domestic use, had elevated selenium levels.  Based on these findings, a Groundwater Protection 
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Plan was signed in 1976 between NMEID and United Nuclear-Homestake Partners (UN-HP), which 

was the owner of the Homestake Facility at that time (NMEID and UN-HP 1976).   

In 1976, UN-HP determined that there was a contaminant plume in the alluvial aquifer that originated 

from the LTP and was moving to the south and west (HMC and Hydro-Engineering 2010).  UN-HP 

installed and operated a line of groundwater wells along the southern facility boundary between the 

LTP and the downgradient residential subdivisions in 1977 to create a hydraulic barrier to limit 

movement of the alluvial aquifer contaminant plume across the facility boundary (MFG 2006).  Since 

1977, HMC has continually improved and expanded the scope and operation of this remediation 

system.  A comprehensive history of the changes made to the system is provided in the Grants 

Reclamation Project Corrective Action Program (CAP) which was submitted to NRC in 2019.  The 

following is a brief summary of the changes and improvements made to the groundwater 

remediation system: 

• 1977–1983—Multiple hydraulic containment and collection wells were installed in the alluvial 

aquifer. 

• 1984—Hydraulic containment of the Upper Chinle aquifer was initiated. 

• 1986—Installation of extension of the Milan water supply for Broadview Acres, Felice Acres, 

Murray Acres, and Pleasant Valley Estates subdivisions. 

• 1990—EP-1 was constructed within the footprint of the STP to assist in the dewatering of the 

LTP and to hold water pumped from the collection wells.  Additional hydraulic containment 

and collection wells were installed in the alluvial aquifer. 

• 1992—Toe drains were installed around the tailings. 

• 1993–2000—During this period, corrective action and monitoring well networks were revised 

through addition and abandonment of wells. 

• 1996—Use of EP-2 began in March. 

• 1999—The reverse osmosis (RO) treatment unit was added; treated water is used for 

hydraulic containment of the alluvial aquifer.   

• 2000—Irrigation of 270 acres as a means to manage extracted groundwater was initiated. 

• 2002—60 acres of irrigation area were added and RO plant capacity increased from 300 

gallons per minute (gpm) (one unit) to 600 gpm (two units). 

• 2002–2009—During this period, corrective action, and monitoring well networks were revised 

through addition and abandonment of wells. 

• 2004–2005—64 acres of irrigation area were added. 

• 2010—EP-3 was constructed and commissioned.   

• 2012—Land Application program ceased operation 

• 2012—300 Zeolite pilot treatment started operation. 

• 2015—RO Plant was expanded to a maximum throughput of 1200 gpm with the addition of a 

600 gpm low pressure skid, a 250 gpm high pressure skid, and two microfiltration skids to 

replace the existing sand filters amongst other updates.   
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• 2016—1200 GPM Zeolite system started operation for off-Site water treatment.  

Groundwater remediation at the Site is ongoing.  The current system includes multiple components 

that are frequently adjusted based on evaluation of monitoring data.  Figure 1-7 provides a diagram 

of the water balance for the remediation system, based on 2018 data.  Quantities displayed in Figure 

1-7 vary from year to year based on operational changes, local conditions, and other factors.  The 

following provides a brief description of the components: 

• Hydraulic Containment.  Water is added into the alluvial, Upper Chinle, and Middle Chinle 

aquifers to create a hydraulic barrier to limit the movement of contaminated groundwater.  

The hydraulic barrier in the alluvial aquifer is created and maintained downgradient of the 

LTP with dozens of wells used to introduce the water into the alluvium and more than 6,000 

linear feet of infiltration lines (HMC 2012).  Water added to the alluvial formation to create a 

hydraulic gradient is derived from several sources, including the RO plant product water, less 

contaminated areas of the alluvial aquifer, the Middle Chinle aquifer, and the San Andres-

Glorietta (SAG) aquifer.  In 2018, an average of 678 gpm was introduced into the alluvial 

aquifer to maintain the hydraulic barriers.  In addition, an average of 21 gpm and 46 gpm 

was introduced into the Upper Chinle and Middle Chinle aquifers, respectively (HMC 

2019a).   

• Tailings Flushing.  Starting in 2000 and continuing through mid-2015, water was introduced 

into the LTP to expedite the mass flux of contaminants from the tailings. 

• RO Treatment.  The RO treatment plant removes contaminant mass from groundwater 

extracted upgradient of the hydraulic barrier.  Plant influent is composed primarily of 

groundwater from the alluvial, Upper Chinle, and Middle Chinle aquifers (approximately 90 

percent) and collection pond water (approximately 10 percent), which receives water from 

the RO plant (miscellaneous overflows).  In 2018, approximately 279 gpm of RO plant 

influent came from the alluvial aquifer collection wells, 48 gpm from the collection ponds, 130 

gpm from Upper Chinle aquifer extraction wells, and 34.3 came from Middle Chinle aquifer 

extraction wells.  As indicated on Figure 1-8, the RO plant treatment process includes lime 

clarification and microfiltration as pre-treatment to the RO treatment units.  There are four 

RO treatment trains.  The first is a low pressure RO #1 (LPRO#1) skid (300 gpm capacity) 

that also has a high pressure RO (HPRO) skid (75 gpm capacity) to treat the brine from 

LPRO#1.  The second train, LPRO#2, only has an LPRO treatment skid (300 gpm).  The 

third unit has a 600 gpm low-pressure RO skid and a 250 gpm high-pressure skid. The 

clarifier, sand filters (which has been replaced with microfiltration), LPRO#1, and HPRO 

treatment systems were originally designed and constructed in 1999 for 300 gpm treatment 

capacity.  LPRO#2 was added in in 2003 and the third unit was added in 2015, bringing the 

maximum theoretical RO plant treatment capacity to 1,200 gpm.  Accounting for scheduled 

and unscheduled maintenance, the functional capacity of RO treatment based on the 

last four years of operations is about 500 gallons per minute (gpm). 

• Evaporation.  There are three lined evaporation ponds (EP-1, EP-2, and EP-3) in use at the 

Homestake Facility (refer to Figure 1-2) to concentrate uranium and other contaminants.  

The evaporation system receives water from the extraction wells in the alluvial and Upper 

Chinle aquifers and brine from the RO plant.  In 2018, average evaporation from the ponds 

was approximately 200 gpm, while receiving an average of 33 gpm from the collection 
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ponds, 85 gpm of brine from the RO plant, 23 gpm from the zeolite treatment plant, and 

28 gpm from precipitation. 

• Zeolite Treatment.  Zeolite beds have been used since 2016 to remove the uranium from off-

site collection water because uranium is the only site constituent that exceeds the site 

standards in this collected water.  There are two zeolite treatment plants that have a 

combined functional operational capacity of approximately 250 gpm based on the last four 

years of operations.   

 HMC Supply of Drinking Water to Residential Subdivision 

Pursuant to the 1983 Agreement between HMC and the EPA, HMC financed the extension of the 

Village of Milan’s municipal water supply to the residences of the subdivisions and made payments 

to the Village of Milan for the residents’ water usage over a period of ten years.  The extension of 

the water supply was completed in 1985 (EPA 2006).  In late 2018, HMC restarted the water 

supply payment program for the subdivisions downgradient of the Site.   

The New Mexico Environment Department and HMC entered into a Memorandum of Agreement 

pursuant to which HMC voluntarily agreed to connect residents within a designated area near the 

Site to the Village of Milan’s water system on January 21, 2009 (NMED 2009b).  This work has been 

completed. 

1.5 Regulatory History and Authorities 

The following paragraphs provide a summary of the regulatory history for the Site and a brief 

description of regulatory authorities.  A complete discussion of regulatory authority at the Site is 

available in the Decommissioning and Reclamation Plan Update 2013 (HMC 2013a), submitted to 

NRC in 2013. 

Uranium milling and closure operations at the Homestake Facility have been regulated through 

radioactive materials licenses since milling operations began at the Homestake Facility in 1958: 

• From 1958 through 1974, the Homestake Facility was regulated by the Atomic Energy 

Commission under License Number SUA-708.   

• In 1974, regulatory authority was granted to the New Mexico Environmental Improvement 

Board. 

• In 1986, regulatory authority over uranium milling and closure operations at the Homestake 

Facility was transferred to NRC from the State of New Mexico and the Homestake Facility 

was granted license SUA-1471, replacing license SUA-708. 

In 1983, at the request of the State of New Mexico, the Site was added to EPA’s Superfund National 

Priorities List.  As a result, the Site’s cleanup activities are being overseen under EPA’s Superfund 

Program, in accordance with the Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA).  Pursuant to a 1993 memorandum of understanding between EPA 

and NRC, NRC is designated as the lead regulatory agency for reclamation and closure activities, 

while EPA has responsibility to monitor reclamation activities to assure attainment of applicable or 

relevant and appropriate requirements under CERCLA. 
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The State of New Mexico asserts regulatory authority at the Site through a number of state 

environmental statutes and regulations.  Currently the Site maintains groundwater discharge permit 

DP-200, which regulates several aspects of the ongoing groundwater cleanup program and related 

RO water treatment system.  A former Discharge Permit (DP-725) that regulated the discharge to 

the evaporation ponds and two existing collection ponds has been rolled into DP-200.  The New 

Mexico Office of State Engineer regulates construction and operation of the evaporation ponds, 

tailing piles, water appropriations, and well permits. 

The State of New Mexico is also supporting EPA for CERCLA compliance.  

1.6 Report Organization 

This report is generally organized as suggested in the EPA guidance document entitled Guidance for 

Conducting Remedial Investigations and Feasibility Studies under CERCLA (EPA 1988).  Usually RI 

Reports includes a section describing the field activities completed for the RI.  Because this RI 

presents data collected from numerous field activities over a long period of time, the section 

describing field activities is omitted. 

The RI Report is organized into the following major sections: 

Section 1.0 – Introduction – This section describes the purpose of the RI and summarizes Site 

setting, Site history, and prior work completed at the Site. 

Section 2.0 – Site Characteristics – This section provides a brief description of the environmental 

setting. 

Section 3.0 – Nature and Extent of Contamination – This section provides a description of the 

contaminants present at the Site due to milling operations and the extent of the contaminants. 

Section 4.0 – Contaminant Fate and Transport – This section provides a qualitative discussion of 

contaminant migration routes and persistence in the environment.  

Section 5.0 –Risk Analyses – This section discusses human and ecological risks present at the Site. 

Section 6.0 – Conclusions – This section presents general conclusions. 

Section 7.0 – References – This section provides full references for all citations in the body of the 

report.   
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2 Site Characteristics 

2.1 Surface Features 

A brief description of the major Site surface features is provided in the following paragraphs. 

• Large Tailings Pile:  The LTP contains approximately 21 million tons of tailings, occupies 

approximately 215 acres, and is approximately 70 to 90 feet tall with side slopes of 5.0 

horizontal and 1.0 vertical.   

• Small Tailings Pile:  The STP contains approximately 1.2 million tons of tailings, occupies 

approximately 40 acres, is approximately 20 to 25 feet tall, and has similar side slopes as the 

LTP.   

• EP-1: EP-1 was constructed on top of the STP in 1990 to assist with dewatering the LTP.  It 

has a capacity of approximately 285 acre-feet and covers 26.2 acres.  It is lined with a non-

woven fabric impregnated and overlain with petroleum-based asphaltic material. 

• EP-2: EP-2 was designed and constructed in 1995 to increase storage and treatment 

capacity for contaminated groundwater.  The pond is located between the STP on the east 

and the collection ponds on the west, has an area of 17.48 acres, and a maximum storage 

capacity of 317.43 acre-feet.  It is lined with an upper primary liner (60 mil thick high-density 

polyethylene [HDPE]), an intermediate layer (the detection or geogrid layer), and a 

secondary liner (bottom) that is 40 mil HDPE.   

• EP-3: EP-3 is located north of the LTP and was constructed in 2010.  It consists of two 

cells—each approximately 13.3 acres (total of 26.6 acres) of water surface at maximum pool 

level, and a total capacity of approximately 286 acre-feet.  The pond is lined with a three-part 

liner system consisting of two HDPE membranes (primary and secondary liners) and an 

HDPE geonet leak detection/drainage layer between the two membranes.  The primary liner 

membrane is 60 mil thick, the secondary liner is 40 mil thick, and the geonet is a minimum of 

0.20 inch thick. 

• West and East Collection Ponds: The collection ponds are each approximately 2.5 acres and 

are lined with a non-woven fabric impregnated and overlain with petroleum-based asphaltic 

material.  They are located west of the STP and were constructed in 1985 to support water 

treatment operations. 

Other surface features at the Site include administration buildings northeast of the LTP, a water 

treatment building west of the collection ponds, two water towers southeast of the LTP, and a 

meteorological station south of EP-2. 

2.2 Topography 

The Site is located in a semi-circular valley defined by a series of mesas that are approximately 

7,000 to 8,000 feet above mean sea level (msl).  The Site elevation is approximately 6,600 feet 

above msl.  Local topography in the valley is generally flat with some low, rolling hills and shallow 

arroyos.  The Site is located near the confluence of the ephemeral Lobo Creek and SMC drainages, 

both tributaries of the Rio San Jose. 
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2.3 Climate 

The climate of western New Mexico and the Site is generally a mild, arid to semi-arid, continental 

climate characterized by low precipitation, abundant sunshine, low relative humidity, and a large 

annual and diurnal (day and night) temperature range.  Temperature and precipitation are largely 

controlled by elevation and slope aspect.  Summer precipitation generally falls due to southeasterly 

circulation from the Gulf of Mexico, whereas winter precipitation is generally associated with fronts 

moving eastward from the Pacific Ocean (New Mexico State University [NMSU] 2013).  Most 

precipitation falls in the form of rain during the late summer and early autumn.  Severe 

thunderstorms are not common in the area, but short-lived cloudbursts during the summer can 

produce flash flood conditions in nearby drainages and may be accompanied by significant lightning 

and hail events.   

Climate data was collected from the following sources: 

• The National Weather Station (NWS) at Grants Airport, located approximately 5.5 miles 

south of the Site at an elevation of approximately 6,530 feet above msl. 

• An on-Site meteorological station maintained by HMC located south of EP-2 (refer to Figure 

1-2) and equipped to measure horizontal wind speed and wind direction at 10 meters, 

temperature at 9.5 meters, solar radiation at 9.5 meters, relative humidity at 9.5 meters, 

precipitation at 0.4 meter, and barometric pressure at 8.8 meters. 

 Temperature 

Long-term historical average monthly maximum and minimum temperatures measured at the Grants 

Airport NWS are presented in Table 2-1. 
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Table 2-1 Average Monthly Max. and Min. Temperatures at Grants, NM 

Month 

Grants, NM1 
Month 

Grants, NM1 
°F °F 

January 
Max 56.1 

July 
Max 89.5 

Min 17.9 Min 52.3 

February 
Max 58.3 

August 
Max 85.5 

Min 20.9 Min 50.4 

March 
Max 66.2 

September 
Max 81.2 

Min 25.0 Min 44.2 

April 
Max 71.7 

October 
Max 73.5 

Min 30.4 Min 34.3 

May 
Max 80.5 

November 
Max 63.9 

Min 38.0 Min 25.0 

June 
Max 89.6 

December 
Max 56.9 

Min 47.4 Min 18.3 

Period of Record 
January 1986 to December 

2018 
Annual Average  

Max 73.1 

Min 33.9 
Source:  WRCC 2019 

1.  Grants Airport NWS  

°F = degrees Fahrenheit 

 Precipitation 

Long-term historical average monthly precipitation and annual precipitation are summarized for the 

Grants Airport NWS in Table 2-2.   

Table 2-2 Average Monthly Precipitation 

Month 
Grants, NM1 

inches Month 
Grants, NM1 

inches 
Period of Record: January 1986 to December 2018 

January 0.65 August 2.63 

February 0.70 September 1.47 

March 0.76 October 1.11 

April 0.85 November 0.69 

May 0.75 December 0.70 

June 0.66 Average Annual 
Precipitation Total 13.6 

July 2.62 

Source:  WRCC 2019 

1.  Grants Airport NWS 

Precipitation in the area averages approximately 14 inches per year.  The majority of annual 

precipitation typically occurs during July, August, and September.  Summer precipitation is typically 

associated with thunderstorms, which form with the arrival of warm, moist air from the Gulf of 

Mexico.  Evaporation is highest in May, June, and early July; the onset of the rainy season, usually 

in mid-July, reduces evaporation in the latter summer months.  Winter precipitation in the form of 
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snowfall usually occurs when storms move eastward from the Pacific Ocean or northeast from the 

Gulf of California (NRC 2008).   

 Wind  

The prevailing wind direction at the Grants Airport, located 5.5 miles south of the Site, is from the 

northwest (WRCC 2019).  Surface wind speeds at the Grants Airport are highest in the spring, with a 

maximum monthly average of 14 miles per hour during April (New Mexico Climate Center 2013). 

Wind speed and wind direction are measured hourly at the on-Site meteorological station.  Wind 

roses for daytime and nighttime from 2009-2012 are shown on Figures 2-1 and 2-2, respectively.  

The hourly average wind speed exceeded 8.8 meters per second (m/sec) and 11.1 m/sec 4.25 

percent and 1.34 percent of the time, respectively (HMC 2013a).   

Historic data indicates that dominant (strongest) winds are from the west and southwest and are 

associated with frontal systems moving from the Pacific Ocean.  High spring winds in the area are 

known to create periods of dusty conditions, which may occur for several days during the months of 

March, April, and May.  Moderate winds from the south-southeast are common and typically 

associated with summer storms sourced in the Gulf of Mexico.  Most of the light northeasterly 

breezes occur at night.  Nighttime is relatively calm compared to daytime hours (HMC 2013a).  

2.4 Soils 

Surface soils at the Site are composed of San Mateo alluvium with lesser amounts of aeolian 

deposits (NRC 2008).  Alluvial sediments beyond the Site boundaries consist of the Lobo Canyon 

alluvium to the east and the Rio San Jose alluvium to the west.  Alluvial sediments at and in the 

vicinity of the Site were deposited on an uneven bedrock surface composed of the Chinle Formation. 

2.5 Geology 

The Site is located in the southeastern part of the Colorado Plateau physiographic province and is 

mostly on the south flank of the San Juan Basin.  Figure 2-3 presents a portion of the geologic map 

of the Grants quadrangle (Dillinger 1990).  The region experienced minor structural deformation 

(regional folding and block uplift) associated with formation of the Zuni Uplift, which is characterized 

by a northwest-trending anticline composed of Precambrian crystalline basement rocks overlain by 

Permian to Jurassic sedimentary rocks.  Regional structural features are shown on Figure 2-4.  

Sedimentary rocks were uplifted during the Laramide Orogeny near the end of the Late Cretaceous 

through the Eocene, approximately 40 million to 80 million years before present (Cooley et al. 1969; 

Anderson et al. 2003; Lorenz and Cooper 2003).  Bedrock units at the Site consist of the Glorietta 

Sandstone (Early Permian), San Andres Limestone (Early Permian), and Chinle Formation (Late 

Triassic).  As a result of Laramide deformation, these bedrock units have a shallow northeastern dip 

direction of approximately 3 to 10 degrees (Kelley 1967).   

The development of more recent northeast-trending, high-angle normal faulting associated with the 

Rio Grande Rift resulted in minor fault displacements in this part of New Mexico.  The large 

northeast-striking San Mateo normal fault located northeast of the Site has a vertical displacement of 

as much as 450 feet (Santos 1970).  Two small-scale normal faults near the Site (referred to as the 

West Fault and the East Fault) are shown on Figure 2-3.  The West Fault and East Fault are part of 



 Site Characteristics 

Homestake Mining Company SF Site 2-5 June 2020 

Final RI Report 

the San Mateo fault zone or may be part of the San Mateo fault zone (Thaden et. al., 1967).  These 

two faults are approximately vertical, exhibit an east-side-down sense of shear, and act as 

impermeable barriers to groundwater flow within the permeable units of the Chinle Formation near 

the Site.  However, the East Fault entirely loses slip displacement immediately south of the Felice 

Acres subdivision (that is, aquifer units are not vertically offset) (HMC and Hydro-Engineering 2010).  

With the exception of the southern terminus of the East Fault, structural offset within the Chinle 

Formation has resulted in the juxtaposition of permeable sandstones with impermeable mudstones 

and siltstones across the two faults.  The magnitude of structural offset of the underlying SAG 

regional aquifer is much lower than the vertical thickness of the unit and does not appear to 

significantly affect groundwater flow.   

In general, progressively older units of Cretaceous through Permian bedrock outcrop from northeast 

to southwest as a result of regional deformation and subsequent erosion.  The overlying Tertiary 

units consist predominantly of widely scattered Middle Tertiary (Pliocene and Miocene) andesite and 

basalt surficial flows related to the Mount Taylor volcanic field cap.  The Quaternary units consist of 

localized andesite and basalt flows and widespread alluvium, which is composed of eroded bedrock 

materials in the vicinity.   

The Quaternary alluvium directly overlies the Chinle Formation and San Andres Limestone above a 

pronounced angular unconformity.  As a result, sandstone units within the underlying Chinle 

Formation are abruptly truncated at the base of the alluvium.  The Chinle Formation sandstone units 

are laterally continuous and separated by thick sections of low permeability shale.  The Quaternary 

alluvial materials at the Site were partly derived from the erosion of ore-bearing bedrock.  As a 

result, the alluvium contains significant concentrations of naturally occurring uranium, as well as 

selenium and molybdenum, which are typically present in uranium deposits (HMC 2012).  

Widespread Quaternary andesite and basalt flows are interbedded with the alluvial deposits.  These 

localized volcanic flows were encountered during drilling investigations to the west of the Large 

Tailings Pile (LTP) and are limited to the area west of the Pleasant Valley Estates neighborhood.  

The thickness of the basalt encountered during drilling has a maximum thickness of 109 feet 

(average 49 feet). 

Depictions of the three-dimensional geology and hydrogeology at the Site are illustrated on Figure 2-

5, and detailed hydrogeological cross-sections A-A’ through D-D’ are depicted in Figures 2-6 through 

2-10.   

2.6 Hydrogeology 

The Site is underlain by unconsolidated alluvial materials resting on the incised surface of the Late 

Triassic Chinle Formation.  The alluvial materials are a heterogeneous mixture of sand, silt, clay, and 

gravel and comprise an aquifer with estimated hydraulic conductivities ranging from 10 to over 200 

feet per day (ft/day) (HMC and Hydro-Engineering 2010).  Depth to groundwater is 40 to 60 feet 

below ground surface at the Site.  The thickness and extent of the saturated portion of the alluvial 

aquifer is shown on Figure 2-11 (HMC 2012). 

Though the Chinle Formation is largely comprised of shale, there are three water-bearing units 

within the Chinle, including the Upper and Middle Chinle sandstone aquifer, and the Lower Chinle 

aquifer consisting of a zone of enhanced water yield within the shale formation.  The extent of the 

Upper, Middle, and Lower Chinle aquifers are presented on Figure 2-12, Figure 2-13, and Figure 2-
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14, respectively.  A regional aquifer, the Permian-age San Andres Formation, exists at depth below 

the Site, and predominantly consists of limestone with subsidiary sandstones and shale.  The extent 

of the SAG aquifer is shown in Figure 2-15.   

Bedrock units have tilted and faulted near the Site.  As a result, all three Chinle aquifers subcrop 

with the overlying alluvial aquifer.  Water exchange occurs between the alluvial aquifer and the 

Chinle aquifers creating mixing zones.  In the mixing zones, there is hydraulic communication 

between aquifers (U.S. Army Corps of Engineers [ACOE] 2010).   

The following paragraphs describe Site aquifers. 

 Alluvial Aquifer System 

The shallow unconfined aquifer in the area, the alluvial aquifer, includes the Quaternary Alluvium 

and surficial and interbedded volcanic flows.  The alluvial aquifer near the Site consists of three 

distinct but connected alluvial systems: the San Mateo, Rio San Jose, and Rio Lobo alluvial 

systems, which represent the uppermost aquifer in the local groundwater system.  The alluvial 

aquifer extends from northeast of the Site to the south and southwest, eventually joining with the 

more extensive Rio San Jose alluvial system (Figure 2-11).  

Recent revisions were made to the interpreted extent of the Rio Lobo alluvial system.  Due primarily 

to the ephemeral nature of the Lobo Creek, which was responsible for the deposition of the fluvial 

sediments that compose the Rio Lobo alluvial system, the saturated extent of this portion of the 

alluvial aquifer is limited to the east (Figure 2-11), where groundwater in the Rio Lobo alluvial system 

is directed to the southwest into a narrow alluvial channel. 

Geologic information for the depth to the top of bedrock was obtained for historic borehole locations 

advanced in 1995 through the Rio Lobo alluvium along Lobo Creek, located more than one mile east 

of the Broadview Acres subdivision.  The supplemental depth to bedrock information was integrated 

into the same 3-D geologic model that was used to model the extent of the saturated alluvium 

presented in the CAP submitted in 2012.  The boundaries of the alluvial aquifer are defined by the 

intersection of the base of the alluvium (i.e., top of bedrock) with the groundwater surface.  The 3-D 

groundwater surface (Feb 2010) that was used to bound the upper surface of the saturated portion 

of the alluvium presented in the 2012 CAP, was similarly used to revise the interpreted extent of the 

Rio Lobo alluvial system.  The revised thickness and lateral extent of the saturated portion of the 

alluvial aquifer is shown on Figure 2-11.  

2.6.1.1 San Mateo Alluvial Aquifer 

The San Mateo alluvial aquifer occurs as an alluvial valley extending through the Site generally from 

north to south.  Figure 2-4 presents the regional drainage basins including the San Mateo basin and 

the regional geology for the drainage areas contributing to the Site.  The alluvial aquifer in and 

around the Site has been characterized by extensive drilling and well installation.  Figure 2-16 

provides the current alluvial well locations.  Figures 2-17 through 2-20 are provided to present the 

well information in areas where data is too dense for scale of Figure 2-16.  The locations of the 

additional maps are shown on Figure 2-16  

Appendix B includes representative well logs for San Mateo alluvial aquifer.  Well logs indicate the 

alluvial material is a very fine to coarse sand with relatively small and discontinuous silt and clay 

lenses.  The characterization of the alluvial aquifer materials was extensive for the near up-gradient 
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wells with sieve analysis of drill cuttings.  The well logs for wells to the south and west of the LTP 

indicate that materials in the alluvial aquifer throughout the Site are generally similar.  The base of 

the alluvial aquifer for the majority of the Site occurs as a contact with the Chinle shale.  Refer to 

Figure 2-21 for contours that represent the base of the alluvium across the Site. 

Groundwater flow in the San Mateo alluvial aquifer is generally north to the south upgradient the LTP 

and to the southwest in the area of the LTP.  Refer to Figures 2-22 through 2-26 for interpretation of 

alluvial groundwater flow directions based on data collected during 2014.  An artificial hydraulic 

barrier that is part of the current remediation system creates a zone on the southern and western 

sides of the LTP area where the natural gradient is artificially interrupted by a combination of 

collection and injection operations. 

The San Mateo alluvial system at the northern portion of the site along County Road 63 is 

characterized by a deeper paleochannel under the western portion of the LTP with a gradual slope 

to the east and a bedrock ridge creating a discontinuity in the alluvial sediments to the west.  These 

features are shown in the base of alluvium mapping depicted on Figure 2-21 and in cross sections 

interpreted from geophysics on Figures 2-47 and 2-48.  The bedrock ridge, which trends roughly 

north-south, was encountered in a number of borings, including SX, SW, S12, S and, most recently, 

BK4.  Refer to Figure 2-46 for the location of the borings.  At boring BK4 a sandstone unit was 

encountered at 35 feet bgs.  The sandstone is permeable and saturated at 43 feet bgs.  However, at 

historical water levels and likely future water levels, the ridge may have some effect on alluvial 

ground water flow coming into the site from the north, especially when considering that historic water 

levels of the alluvial aquifer were significantly lower than they are today.  The lower water levels 

measured in 1960 by Chavez indicate that the ridge would have been a more pronounced barrier to 

ground water flow than it is today, possibly resulting in local braiding of the alluvial aquifer at the 

northwest corner of the LTP.  See cross-section shown on Figure 2-30. 

At “steady state” conditions, an area of high bedrock southwest and downgradient of the LTP results 

in a local branching of the San Mateo alluvial aquifer downgradient of the LTP.  A branch extends to 

the west to a confluence with the Rio San Jose alluvial aquifer, and a branch extends to the south to 

a confluence with the Lobo alluvium, which eventually leads to a confluence with the Rio San Jose 

alluvial aquifer. 

Since the inception of monitoring by HMC, saturation of the San Mateo alluvium has increased both 

upgradient and downgradient of the LTP.  Increased saturation upgradient of the LTP is thought to 

be primarily attributable to recharge from the surface discharge of fluids from upgradient mines (refer 

to Figure 1-3.  Below and downgradient of the LTP, mill operation is likely a large contribution to 

increased saturation.   

The San Mateo alluvial aquifer generally behaves as an unconfined aquifer with specific yields 

ranging from 0.038 to 0.28.  A specific yield of 0.1 is assumed to best represent the alluvial aquifer at 

the Site (HMC 2019d).  Measured hydraulic conductivity values range from less than 1 to more than 

200 ft/day.  Figure 2-27 presents the hydraulic conductivities measured for the alluvial aquifer from 

pump tests.  These values are, in general, locally consistent and are likely derived from the 

depositional environment.  Specific examples of this consistency are areas where basalt is 

interbedded within the alluvium and generates high hydraulic conductivities in the Rio San Jose 

alluvium and the western extents of the San Mateo Creek alluvium, and low values found in areas 

adjacent to the historical streambed during deposition that likely received finer grained material such 

as the area due west of the LTP.  This area of low hydraulic conductivity is also downgradient of the 
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bedrock ridge described in the preceding paragraph.  Low hydraulic conductivity found in this area 

support the interpretation of fine grained deposition in areas beyond the extent of the paleochannel.  

Groundwater elevations within the alluvial aquifer ranged from approximately 6,427 to 6,604 feet 

above msl during December 2010.  Groundwater flows in the alluvial aquifer at the Site generally 

follow topography to the southwest (HMC 2012).     

2.6.1.2 Lobo Alluvium 

The Lobo Creek drainage area is depicted on Figure 2-4.  The area is approximately 56 square 

miles while the drainage area of SMC to the tailings is 240 square miles.  The Lobo alluvium is 

typically a sandy material with minor clay and silt layers of limited continuity.  The parent materials 

for the Lobo alluvium and San Mateo alluvium are generally similar and thus the physical 

characteristics of the alluvium are expected to be similar for the two drainage basins.   

Nine test holes were drilled across the Lobo Creek alluvium to define saturation in the Lobo alluvium 

in 1995.  Figure 2-28 presents the locations of these test holes and the elevation of the base of the 

alluvium in each of these drill holes.  No saturation was found in any of these test holes with the 

lowest base of alluvium elevation of 6563 ft-MSL.  The boring logs for these holes are presented in 

Appendix B.  Based on this investigation, it is estimated that while some saturation may exist in the 

Lobo alluvium southeast of the LTP, it is likely confined to narrow sections where the alluvium was 

deposited within incised channels that have not been discovered by test hole drilling done to date.  It 

may also be that a subcrop of pervious bedrock drains the alluvial aquifer upgradient of the 

confluence with the San Mateo.  Alluvial saturation further to the north has also not been 

encountered, as evidenced by Chinle wells 929 through 934 located east of the LTP (refer to Figures 

2-32, 2-37, and 2-42 for Chinle well locations) and alluvial wells 1N, 1I and 1O.  Given the 

differences identified in water type in well ND as well as the differences identified in borehole BK3 in 

comparison to the rest of the background wells in the San Mateo Creek alluvium, it is possible that 

the confluence of the Lobo Creek and San Mateo Creek alluviums is in the vicinity of well ND and 

thus farther north than previous borehole attempts to intercept it (HMC 2019b).  Based on the lack of 

alluvial saturation encountered in the Lobo drainage basin, the quantity of Lobo alluvial water 

entering the Site, if any, is thought to be only a small fraction of the quantity from the San Mateo 

alluvial aquifer.   

2.6.1.3 Rio San Jose Alluvial Aquifer 

Rio San Jose alluvium is generally sand and gravel with a wide range of transmissivity.  

Groundwater in the Rio San Jose alluvium flows southeast from the Bluewater site and merges with 

SMC alluvial groundwater.  The combined flow continues southeast toward Milan (DOE 2014).  A 

depiction of the groundwater flow is provided in Figure 2-29 (DOE 2014).  Detailed description of 

San Jose alluvium and its origin is presented in Groundwater Flow and Contaminant Transport in the 

Vicinity of the Bluewater, New Mexico, Disposal Site, published by the DOE in November 2014. 

 Upper Chinle Aquifer 

The Upper Chinle aquifer, one of three aquifers in the Chinle Formation, is a northeast-dipping, 

confined aquifer composed of a laterally continuous sandstone unit.  Structural elevation contours of 

the top of the Upper Chinle aquifer indicate minor variations in the steepness of the northeasterly 

dip, particularly in the area immediately south of the LTP.  The aquifer unit is hydraulically bounded 

from other Chinle Formation aquifer units by competent overlying and underlying shale that has 



 Site Characteristics 

Homestake Mining Company SF Site 2-9 June 2020 

Final RI Report 

been structurally offset by the West and East Faults at the Site.  The average thickness of the 

sandstone is approximately 35 feet (HMC 2012). 

The Upper Chinle aquifer subcrops at the base of the alluvium on both sides of the East Fault, most 

notably at the base of the western side of the LTP.  However, the sandstone subcrop does not occur 

west of the West Fault, rather, the subcrop was offset farther north as a result of the most recent 

high-angle normal faulting and northeast-dipping bed surface.  The sandstone encountered in 

borehole BK4 is likely the same standstone as what makes up the Upper Chinle, but appears to be 

eroded between the ridge and the Upper Chinle subcrop as depicted in the cross section shown in 

Figure 2-30.  The location of the wells used in this cross-section are best discplayed on Figure 2-46. 

The water quality of the Upper Chinle aquifer is influenced by the water quality of the alluvial aquifer 

as a result of the alluvial aquifer discharging to the Upper Chinle east of the East Fault and in the 

vicinity near and north of the LTP (HMC 2012). 

Aquifer properties vary significantly within the bedrock units due to the effects of secondary 

permeability; specifically, fracturing of the sandstone related to faulting.  As a result, a narrow band 

(several hundred feet wide) of elevated transmissivity exists on both sides of the East Fault.  

Estimated transmissivity values along the western side of the East Fault exceed 10,000 gallons per 

day per foot (gpd/ft).  Estimated transmissivity values on the eastern side of the East Fault exceeds 

2,000 gpd/ft, but generally ranges between approximately 100 to 2,000 gpd/ft (HMC and Hydro-

Engineering 2010).  In contrast, estimated transmissivity values are much lower in the region 

between the West and East Faults, where the aquifer unit is not fractured and finer grain size was 

noted.  Figure 2-31 provides a plan view showing Upper Chinle aquifer transmissivities.  The 

hydraulic conductivity of the Upper Chinle ranges from less than 0.1 ft/day to more than 100 ft/day 

(HMC and Hydro-Engineering 2010).    

HMC wells in the Upper Chinle aquifer are shown on Figures 2-32 and 2-33.  The saturated 

thickness of the aquifer ranges from 15 to 65 feet thick with an average thickness of approximately 

35 feet near the Site.   

Groundwater flow direction in the Upper Chinle aquifer based on measurements completed in 2014 

are provided on Figures 2-34 and 2-35.  Flow directions are greatly influenced by remedial actions 

that are ongoing to remediate groundwater including fresh-water injection into the Upper Chinle at 

wells CW4R, CW5, CW13 and CW25 and collection from wells CE2, CE5, CE6, CE11 and CE12.   

Well CW13, an injection well on the east side of the East Fault, is in the high permeability zone of 

the Upper Chinle aquifer that parallels the East Fault.  This high permeability zone extends to a 

distance of at least 1000 feet parallel and adjacent to the East Fault near well CW18.  Injection of 

fresh water has created a piezometric-surface mound along the east side of the East Fault.  The 

permeability is much smaller at greater distances to the east of the East Fault and, therefore, an 

easterly gradient occurs in the Upper Chinle away from the East Fault near injection well CW13.  

The CW13 injection affects water levels on the west side of the East Fault in the area of Upper 

Chinle well CW53 in Felice Acres.  Water level changes in well CW53 respond quickly to change in 

levels in well CW13 showing that a good connection exists in the Upper Chinle where the East Fault 

pinches out south of well CW53.  

Injection of fresh water into Upper Chinle well CW5 is causing ground water flow to the north and 

south of this area.  The flow that moves to the south discharges to the alluvial aquifer in the subcrop 
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area of the Upper Chinle, and the flow that moves to the north converge toward collection wells CE2, 

CE5, CE6, CE11 or CE12.   

Injection into Upper Chinle well CW25 was started in 2000, and this injection are causing ground 

water to flow from this well back toward these collection wells.  The naturally occurring flow direction 

in the Upper Chinle aquifer west of the East Fault is from the north.  

 Middle Chinle Aquifer 

The Middle Chinle aquifer is an east to northeast-dipping, confined aquifer composed of laterally 

continuous sandstone.  The aquifer unit is similar to the Upper Chinle aquifer and is hydraulically 

bounded from other Chinle Formation aquifer units by competent overlying and underlying shale.  

The Middle Chinle aquifer is generally the thickest of the sandstone units in the Chinle Formation 

and has a saturated thickness ranging from 10 to 80 feet with an average thickness of approximately 

44 feet near the Site (HMC 2012). 

The Middle Chinle aquifer exists as three fault-bound groundwater systems separated by the West 

and East Faults (HMC and Hydro-Engineering 2010).  All three systems for the Middle Chinle aquifer 

subcrop at the base of the alluvium.  The subcrops on either side of the West Fault have been 

laterally offset by approximately 5,400 feet due to fault slip along the West Fault.  Hydraulic 

connectivity with the overlying alluvial aquifer exists on the west side of the West Fault.  Hydraulic 

connectivity also exists with the alluvial aquifer between the West and East Faults at an isolated 

subcrop location within a confined alluvial channel south of the Felice Acres subdivision (HMC 

2012). 

Hydraulic properties of the Middle Chinle aquifer vary significantly due to the effects of reduced 

permeability associated with faulting, groundwater pumping, and containment measures (HMC and 

Hydro-Engineering 2010).  Adjacent to the east side of the East Fault, Middle Chinle aquifer 

transmissivity is approximately 500 gpd/ft but decreases to less than 100 gal/day/ft east of this area.  

Areas of transmissivity above 5,000 gpd/ft have been observed in the Middle Chinle aquifer west of 

the East Fault in the western portion of the LTP, eastern Murray Acres and western Broadview and 

Felice Acres.  Figure 2-36 provides a plan view showing Middle Chinle aquifer transmissivities. 

The head in the Middle Chinle aquifer on each side of the two faults is significantly different from the 

head between the two faults, which demonstrates that the groundwater is not readily connected 

across fault boundaries.  The West Fault represents a significant barrier to groundwater flow within 

the Middle Chinle aquifer, with up to 110 feet of hydraulic head difference across the fault in the area 

west of the LTP. 

HMC wells in the Middle Chinle aquifer are shown on Figures 2-37 and 2-38 and the inferred 

direction of groundwater flow in the Middle Chinle is shown on Figures 2-39 and 2-40.  The hydraulic 

gradient in the Middle Chinle aquifer is steeper in its alluvial subcrop area in the southern portion of 

Felice Acres near wells 498, CW45 and CW46.   

Pumping of Middle Chinle South Collection wells Y7 and Y23 developed a depression in the Middle 

Chinle water surface that extends nearly 500 feet to the northeast and southwest of well Y7.  This 

depression intercepts flow in the Middle Chinle that flowing in this portion of South Felice Acres.  A 

steep gradient was developed to the southeast of collection well Y7 due to changes in transmissivity 

in this area.  This increase in gradient is due to an influx of water to the Middle Chinle aquifer from 

the alluvial aquifer.   
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Flow on the east side of the East Fault is mainly toward well CW28.   

Ground water flow west of the West Fault in the Middle Chinle aquifer is historically to the southwest, 

and it discharges into the alluvial aquifer.  This prevented the impacted alluvial aquifer from affecting 

the water quality of the Middle Chinle aquifer on the west side of the West Fault.  Middle Chinle 

water flows from upgradient of the Site into the area west of the LTP.  The hydraulic contact that 

allows for alluvial recharge upgradient of the site is likely relatively close to the site given that the 

major ion water quality of the Middle Chinle wells west of the west fault is similar to that of the 

alluvial water rather than the non-mixing zone wells east of the west fault in the Chinle aquifers that 

becomes prevalent a certain distance beyond the subcrop.  Alluvial injection in the northern portion 

of Section 27 temporarily reversed the gradient in the Middle Chinle during 2006 through 2014.  

Collection in well CW62 started in 2016 has created a depression in the water level surface that 

draws water from the Middle Chinle to the north and from the alluvial aquifer through the subcrop to 

the south. 

The remainder of the Middle Chinle aquifer is recharged by the alluvial aquifer south of Felice Acres.  

The injection of fresh water into wells CW14 (north of Broadview Acres) and CW30 (west of Felice 

Acres) has created ground water mounds in their respective areas.  These mounds cause the 

ground water to flow both north and south from these two wells.  The head in the Middle Chinle 

aquifer on each side of the two faults is significantly different from the head between the two faults, 

which demonstrates that the ground water is not readily connected on each side of these faults.   

 Lower Chinle Aquifer 

The confined Lower Chinle aquifer is the deepest permeable zone within the Chinle Formation and is 

generally located approximately 200 feet above the geologic contact with the San Andres limestone.  

The aquifer is hydraulically isolated from the overlying Middle Chinle aquifer and underlying SAG 

regional aquifer.  In contrast with the overlying Chinle aquifers, the Lower Chinle aquifer is 

composed of shale with enough developed secondary permeability to behave as a limited aquifer 

(HMC and Hydro-Engineering 2010).  The permeability of the aquifer is not consistently high enough 

to serve as a viable aquifer, and areas exist where the aquifer is effectively absent. 

The Lower Chinle aquifer subcrops at the base of the alluvium on either side of the West Fault, 

which has been laterally offset by approximately 3,000 feet due to slip displacement along the West 

Fault.  Direct hydraulic connectivity with the overlying alluvial aquifer exists in the area between the 

West and East Faults southwest of the Felice Acres subdivision and immediately west of the Valley 

Verde and Pleasant Valley subdivisions on the west side of the West Fault.  The Lower Chinle 

aquifer is presumed to be laterally continuous immediately south of the terminus of the East Fault, 

where the aquifer functions as a single hydrologic unit (HMC 2012). 

The hydraulic properties of the Lower Chinle aquifer are highly variable and largely depend on 

secondary permeability within the shale.  The ability of the Lower Chinle aquifer to produce water is 

much lower and less consistent than overlying Chinle sandstone aquifers.  Hydraulic conductivity 

ranges from 0.1 to more than 50 ft/day (HMC and Hydro-Engineering 2010).  Estimated 

transmissivity values for the aquifer are generally higher than 100 gpd/ft near subcrop locations 

(HMC and Hydro-Engineering 2010).  However, selected areas near subcrop locations exceed 1,000 

gpd/ft.  Figure 2-41 provides a plan view showing Lower Chinle aquifer transmissivities. 
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HMC wells in the Lower Chinle aquifer are shown on Figures 2-42 and the inferred direction of 

groundwater flow in the Lower Chinle is shown on Figures 2-43.  Groundwater elevations for the 

aquifer ranged from approximately 6,426 to 6,488 feet above msl during December 2010 (HMC and 

Hydro-Engineering 2010).  Flow west of the West Fault in the Lower Chinle is mainly to the 

northeast.  Flow between the two faults is to the northeast in the area of the tailings.  The flow is to 

the northwest in the southern portion of the Lower Chinle aquifer between the faults.  The 

northwesterly flow direction in this area indicates that the Lower Chinle water moves across the 

West Fault in the area west of Broadview Acres.  Hydraulic head is higher in the alluvial aquifer than 

in the Lower Chinle aquifer with the exception of the subcrop locations, where the hydraulic 

communication occurs.   

In general, the Lower Chinle aquifer is only viable as a water resource near the subcrop locations in 

connection with the alluvial aquifer, where adequate secondary permeability has likely resulted from 

weathering and faulting (HMC 2012).  

 San Andres-Glorietta Regional Aquifer 

The SAG aquifer is the most important regional aquifer in the Site area, consisting of the San Andres 

Limestone and Glorietta Sandstone with a total thickness that exceeds 200 feet (HMC and Hydro-

Engineering 2010).  Similar to the Chinle Formation aquifers, the regional aquifer is mildly folded and 

dips to the east and northeast as a result of regional tectonic deformation.  Refer to Figure 2-44 for a 

plan view of the Site area showing well locations, measured ground water elevations and inferred 

contours from 2014 measurements.  The aquifer has been used by HMC as the source of 

unimpacted clean water used for hydraulic containment of the alluvial aquifer and Chinle Formation 

aquifers.  Thus, some of the water level elevations shown on Figure 2-44 are depressed due to 

pumping (wells 951R 943 #1 and #2).  The contours shown are based in part on wells that are not 

shown on Figure 2-44, including well 951 and DOE wells further upgradient. 

Groundwater elevations near the Site ranged from 6,420 to 6,433 feet above msl during December 

2010 (HMC and Hydro-Engineering 2010).  Flow direction is to the east-southeast.  The water-level 

elevations measured during 2014 show a very flat piezometric surface.  The continuity of the 

gradient across the Site indicates that the East and West Faults do not significantly affect the ground 

water flow in the SAG aquifer.  It is believed that the displacement at the faults is not large enough to 

completely displace the entire thickness of this aquifer system.  The increase in gradient across the 

Site also indicates a decrease in transmissivity in the area of the steeper gradient.  The faults may 

cause a decrease in the transmitting ability of the SAG aquifer.   

The U.S. Geological Survey (USGS) suggested an average transmissivity of 374,000 gpd/ft (Baldwin 

and Anderholm 1992; Frenzel 1992).  An average groundwater velocity of 4 ft/day is estimated 

based on a hydraulic conductivity of 615 ft/day, a gradient of 0.00086 foot per foot (ft/ft), and an 

assumed effective porosity of 0.1 (HMC and Hydro-Engineering 2010).  The groundwater velocity is 

likely to vary greatly in this type of aquifer due to a very wide variation of hydraulic conductivity and 

effective porosity. 

The SAG regional aquifer and the alluvial aquifer are separated by the Chinle formation that acts as 

an aquitard (approximately 800 feet) at the Site.  Refer to Figure 2-45 for a cross-section showing 

the bedrock formations across a portion of the Site.  The plan location of the cross-section is shown 

on Figure 2-44.  Interpretation of the piezometric head for the alluvial and SAG aquifers is shown on 

Figure 2-45.  Difference in the head between the two aquifers confirms that the Chinle formation is 
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acting as an aquitard.  As shown on Figure 2-44, the SAG aquifer subcrops the alluvial aquifer in 

Sections 5 and 32 west of the Site. 

2.7 Historic Mining Impact to the San Mateo Creek Alluvium 

As described in Section 1.4 and shown on Figure 1-3, the Site is located within the Grants Mineral 

Belt, where significant uranium mining and milling occurred starting in the early 1950s.  Over many 

years, studies have evaluated the impact of historic mining and milling within the SMC Basin, with 

emphasis on groundwater impacts.  Figure 1-3 provides a view of the SMC Basin, and the location 

of mines and mills within the basin.  The potential impacts to the SMC alluvial aquifer are relevant to 

the Site given that it is the upgradient groundwater quality has changed over the period of monitoring 

and may continue to change in the future.  The source and extent of these water quality changes 

lacks characterization.   

 Phase 2 Ground-Water Investigation Report for the San Mateo 
Creek Basin 

The Phase 2 Ground-Water Investigation Report for the San Mateo Creek Basin Legacy Uranium 

Mines Site Cibola and McKinley Counties, New Mexico (Phase 2 Report) was completed by EPA to 

further the characterization of shallow ground-water quality and assess potential impacts from legacy 

uranium mining industry activities within the SMC Basin (EPA 2018).  A brief summary of the 

evaluations and conclusions EPA developed relevant to the Site is presented in the bullets below. 

• Alluvial Saturation:  The Phase 2 Report uses alluvial saturation isopach maps from three 

time periods to demonstrate that discharge from approximately 30 mines during the late 

1950s to the late-1970s was substantial and led to a rise in the static water level of 

approximately 45 to 55 feet in alluvial wells located near the junction of State Highways 605 

and 509 (known locally as the “Crossroads”) and the northern part of the SMC floodplain.  By 

2015, saturation in alluvial wells in the Crossroads area and northern part of the Lower Basin 

SMC floodplain have returned to near pre-mine discharge levels.   

In the southern part of the floodplain, north of the Site, there was little rise in static water 

levels of alluvial wells (approximately 1-2 feet) by 1976-77.  Since that time, static water 

levels increased by approximately ten feet by 2015.   

• Alluvial Water Quality Assessment:  EPA review of historic and recent water quality data 

suggest that plumes of uranium and selenium groundwater migrated to the south SMC 

floodplain of the lower basin in the early 1980s and 1990s (EPA 2018).  However, a 

concentration that indicates the presence of mine discharge water in the Lower Basin 

Alluvium could not be established based on the data (EPA 2018).  It is also important to note 

that pre-mining background water quality for uranium and selenium are not available, which 

makes it difficult to establish that the plumes are the result of a release without using other 

lines of evidence. 

• Geochemical Analysis:  Major ion concentration comparisons including total dissolved solids 

(TDS), sulfate, chloride, and uranium were evaluated to identify the chemical character of 

mine discharge water recharge.  Indicator values were established for the SMC Upper Basin 

groundwater, but the data did not support the use of the values for Lower Basin groundwater 
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(EPA 2018).  EPA’s examination of the light sulfur isotope ratio (δ34S) suggests the presence 

of mine discharge water in both Upper and Lower Basin groundwater, but the conclusion was 

not definitive (EPA 2018).   

 Controls on Groundwater Background Constituent 
Concentrations due to Mineralogy Local to Monitoring Wells 

In 2018 a white paper entitled Controls on Groundwater Background Constituent Concentrations due 

to Mineralogy Local to Monitoring Wells: Grants, New Mexico was developed.  The white paper 

evaluated the water quality in the SMC Lower Basin through field and laboratory evaluation of 

geology, mineralogy and geochemistry of sediments and groundwater local to a set of groundwater 

monitoring wells (HMC 2018a).  The wells evaluated have historically been used to measure 

background water quality for the Site.  For a discussion of these wells and the development of 

background concentrations for the SMC alluvium, refer to Section 3.2.1.  The study included the 

following elements: 

• Sediment sampling and analysis: Two boreholes were completed in 2018 adjacent to 

existing upgradient wells DD and DD2 in the background area at the Site and samples from 

these boreholes were collected for analyses.  Sample analyses included metal 

concentrations, leachability, grain size distribution, optical evaluation of mineralogy, and x-

ray diffraction.   

• Geophysical assessment:  Geophysical data collected from the two borings described above, 

and from six monitoring wells completed in the alluvial aquifer (near DD, DD2, MV, ND, Q, T-

11) by the USGS in 2016.  Geophysical techniques used by USGS on the six wells included 

measurement of well construction and integrity (caliper, optical televiewer), 

groundwater/aquifer physical characteristics (induction, electromagnetic flowmeter, fluid 

temperature, and conductivity), and radioactivity of the material surrounding the well (natural 

gamma ray and natural gamma ray spectroscopy).  Geophysical methods employed on two 

borings completed in 2018 included natural gamma ray, natural gamma ray spectroscopy, 

and induction conductivity. 

The following conclusions were drawn from the study: 

• Sediment cores lithologically logged from the two boreholes (DD-BK and DD2-BK) indicate 

significant vertical heterogeneity including an alternating sequence of clays, silts, silty-sands, 

sandy-silts, sands with various amounts of gravel, and occasional gravel layers.  Previous 

drilling logs based on lower-resolution sampling and visual soil descriptions suggest that the 

alluvium was uniform with very low variability in lithology. 

• Heterogeneity is also noted in the variable levels of gamma radiation measured at different 

lithological layers throughout each borehole.  Zones of fine-grained material correlate with 

elevated uranium based on spectral gamma analysis. 

• Mineralogical analyses suggested that materials encountered at DD-BK and DD2-BK are 

associated with source rock that contains unaltered feldspars, claystones that include 

kaolinite, and arkosic sandstones.  These materials are also found at the upgradient northern 

boundary of the basin in the Westwater Canyon and Brushy Basin Members of the Morrison 

Formation, each of which contain uranium in concentrations of economic value (ore-grade).  
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This provides evidence that local bedrock is likely the source of uranium deposited into SMC 

alluvial sediments, rather than from groundwater impacted from historic mining. 

• Geochemical testing, both total metal and leachability analyses, show that uranium and other 

constituents are primarily associated with fine-grained materials (clay and silt).  Thus, the 

material in which a well is screened may affect the well chemistry.   

 Supplemental Background Soil and Groundwater Investigation 
Report 

In 2019 additional field investigations were conducted by HMC to expand the extent of 

characterization of the soils east of wells DD and DD2, across the alluvial channel.  The field 

investigation was documented in the report entitled, Draft Supplemental Background Soil and 

Groundwater Investigation Report Grants Reclamation Project, Cibola County, New Mexico.  The 

investigation included: 

• Installation of two well pairs and two boreholes.  Refer to Figure 2-46 for a plan view of 

the well pairs and boreholes.  Wells and boreholes were advanced using rotosonic 

drilling, which allowed for detailed geological logging. 

• Soil sampling over a wide range of lithologies and mineralogical characteristics and 

analyzed for uranium and other metals, water quality parameters, mineralogical analysis, 

and isotope analysis. 

• Groundwater sampling from each of the new wells and analysis for total and filtered 

metals, anions, nitrate, ammonia, isotopic uranium, total organic carbon, dissolved 

organic carbon, phosphate, and stable sulfur isotope analysis. 

• Electrical resistivity tomography (ERT) assessment to map the alluvial channel geometry 

and internal variations within the alluvium.  Two transect alignments of ERT were 

performed to provide a continuous image of the alluvial channel geometry and resistivity 

data on the sediments.  Refer to Figure 2-46 for the transect locations.   

• Borehole geophysical logging. 

The investigation completed in 2019 reinforced the findings of the 2018 report and white paper, 

and added the following conclusions (HMC 2019b): 

• A sandstone bedrock ridge is located northwest of the LTP, at borehole location BK4, 

which extends above the water table.  There is evidence that the sandstone is 

permeable. 

• The highest uranium concentrations encountered are in the unsaturated zone, indicating 

that uranium in alluvial soils is naturally occurring due to transport and deposition of 

naturally uranium-rich materials throughout geologic time, not from deposition from 

uranium-bearing groundwater. 

• Geochemical analyses indicate that uranium and vanadium are generally correlated with 

each other. 

• ERT data revealed higher resistivity alluvium, which is typical of coarse-grained 

materials, between the center and the western edge of the alluvial channel.  Coarse-
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grained sediments may conduct groundwater more effectively through the center-west 

portion of the alluvium compared to the eastern side of the basin.  Figures 2-47 and 2-48 

are vertical cross-sectional portrayals of modelled electrical resistivity roughly from the 

ground surface. 

• The variability and heterogeneity of the alluvial system is therefore captured by the 

current upgradient (background) well network situated across the basin and represents 

the range of natural uranium concentration variation in groundwater prior to the alluvial 

system moving on-Site.  The location of the monitoring points established to develop the 

Site background groundwater standards is therefore appropriate, as is the numerical 

approach as it included all of the groundwater quality data at these monitoring points 

distributed across the alluvial valley.  It is noted that the EPA and New Mexico 

Environment Department do not agree with this conclusion in Homestake’s 2019 

supplemental background investigation and continue to independently reassess 

background at the Site.  EPA will determine the appropriate background concentrations 

and, ultimately, the preliminary remediation goals (PRGs) developed for groundwater of 

the alluvial and Chinle aquifers during the CERCLA RI/FS Equivalency process. 

2.8 Surface Water  

The natural land surface gradients of the Site are usually less than 1 percent; the average grade is 

0.1 percent.  Surface drainage across the Site is predominately directed to the southwest, although 

there are generally no established drainage courses or signs of active erosion.  Ponding may occur 

after significant precipitation events, but this water either evaporates or infiltrates the alluvium (HMC 

2012).   

San Mateo Creek and Lobo Creek basins both drain onto the Homestake Facility.  Two Lobo Creek 

drainage paths enter the east side of the Homestake Facility (refer to Figure 1-1).  A diversion levee 

was constructed to the north of the mill area to divert surface water discharges from the northern 

branch of Lobo Creek (refer to Figure 1-6).  During flood events, the levee diverts Lobo Creek water 

to the North Diversion Channel located north of the LTP, preventing discharges from flowing across 

the mill area.  The levee was constructed of uncontaminated soils from the North Borrow Area and 

generally consists of clayey sands and sandy clays.  The slopes of the levee are protected against 

erosion using the same cover specified for the tailings pile top surfaces (HMC 2013a).  San Mateo 

Creek drainage enters the Homestake Facility from the north, and is diverted by the North Diversion 

Channel west around the LTP.   

2.9 Demographics and Land Use 

The Site is situated in Cibola County, which encompasses a land area of 4,539 square miles (City-

Data 2019a).  Cibola County was created by a division of Valencia County in 1981; therefore, 

population data for the new county before 1981 are estimated.  In 1970, the county’s population was 

20,125, rising to 30,109 in 1980 and falling to 20,794 in 1990.  The population changes were mainly 

related to uranium mining activity in the area.  The population was estimated at 27,351 in 2016 with 

a population density of six people per square mile (City-Data 2019a).   

The average household size in the county in 2016 was 2.0 people compared to 3 people for the 

State of New Mexico (City-Data 2019a).  The estimated median household income in 2016 was 
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$37,010, compared to the state median income of $46,748 (City-Data 2019a).  Industries providing 

employment in Cibola County as of 2016 were: educational, health, and social services (36.7%); 

professional, scientific, management, administrative, and waste management services (11.9%); 

agriculture, forestry, fishing and hunting, and mining (11.4%); and public administration (14.1 

percent) (City-Data 2019a). 

The most common industries for males are (City-Data 2019a): 

• Health care and social assistance (23%)  

• Educational services (13%)  

• Retail trade (12%)  

• Accommodation and food services (10%)  

• Arts, entertainment, and recreation (9%)  

• Public administration (8%)  

• Other services, except public administration (3%) 

The most common industries for females are (City-Data 2019a): 

• Health care and social assistance (25%)  

• Educational services (14%)  

• Retail trade (13%)  

• Accommodation and food services (10%)  

• Arts, entertainment, and recreation (10%)  

• Public administration (9%)  

• Other services, except public administration (4%)) 

Ethnicity (by percentage) in Cibola County for the year 2016 is displayed in Table 2-3 (City-Data 

2019a). 

Table 2-3 Cibola County, New Mexico Ethnicities 

Ethnicity Percentage1 
White Non-Hispanic Alone 19.9% 
Hispanic or Latino  38.4% 
American Indian and Alaska Native Alone 38.1% 
Persons reporting two or more races 1.8% 
Black Non-Hispanic Alone 0.9% 
Asian Alone 0.6% 

Source:  City-Data 2019a 

The median resident age is 36.3 years, compared to the state median age of 37.7 years (City-Data 

2019a). 

A mix of rural and industrial activities has characterized the Cibola County economy.  Uranium 

mining has been the biggest factor in the boom cycles of the 1950s, 1960s, and 1970s and the bust 
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cycle in the 1980s.  The location of the federal and state prisons in the county has helped buffer 

some of the past economic downturn.   

The City of Grants is the largest incorporated area near the Site and is the county seat of Cibola 

County.  The City of Grants began as a railroad camp in the 1880s and now encompasses a land 

area of approximately 14.86 square miles with a population of 9,241 in 2014 (City-Data 2019b).  The 

estimated median household income for the City of Grants in 2016 was $36,606, compared to 

$30,652 in 2000 (City-Data 2019b).  The Village of Milan is a suburb of the City of Grants and had a 

population of 3,255 as of 2014 (City-Data 2019c). 

Current major land uses south and southwest of the Site consist of residential development, 

agriculture, and livestock raising (EPA 2011).  Five residential subdivisions near the Site include 

Felice Acres, Broadview Acres, Murray Acres, Pleasant Valley Estates, and Valle Verde.  There are 

large areas north, east, and west of the Site that are mostly unused except for livestock grazing 

(ACOE 2010).  According to the United States Department of Agriculture (USDA), cattle are the main 

livestock produced in Cibola County, followed by sheep (USDA 2007). 

2.10 Ecology  

 Regional Setting  

The Site is located within the Semiarid Tablelands ecoregion of the Arizona and New Mexico plateau 

that contains areas of high relief and some low relief plains (EPA 2010a).  It is characterized by 

canyons, valleys, mesas, and plateaus formed primarily from flat to gently sloping sedimentary 

rocks, and areas of Tertiary and Quaternary volcanic fields.  Bedrock exposures are common 

features in this ecoregion.  The tablelands are vegetated with woodland, shrubs, and grass.  

Shallow, stony soils supporting scattered to dense stands of junipers (Juniperus species [spp.]), and 

pinyon-juniper woodland is common in some areas.  Other characteristic vegetation includes 

saltbush (Atriplex spp.), alkali sacaton (Sporobolus airoides), sand dropseed (Sporobolus 

cryptandrus), and mixed grama grasses (Bouteloua spp.).  Vegetation is not as sparse as in the San 

Juan/Chaco Tablelands and Mesas ecoregion to the north or the Albuquerque Basin ecoregion to 

the east.  The Semiarid Table lands ecoregion lacks the dense pine forests typical of the higher-

elevation Arizona and New Mexico Mountains ecoregion (EPA 2010a).    

 Vegetation 

The Site and surrounding area generally consists of desert and semi-desert habitat.  Vegetation 

communities are predominately Inter-Mountain Basins Mixed Salt Desert Scrub and Inter-Mountain 

Basins Semi-Desert Grasslands, with smaller, patchy areas of Inter-Mountain Basins Semi-Desert 

Shrub Steppe (HMC 2018b).  

Vegetation types within the Site and immediate vicinity consist largely of semi-desert grassland, 

mixed salt desert scrub, and greasewood flat (Southwest Regional Gap Analysis Project 2004).  The 

Site has been subject to human disturbance for more than 50 years.  In 1995, much of the 

Homestake Facility was bladed and reseeded with a seed mixture consisting of western wheatgrass 

(Pascopyrum smithii), blue grama (Bouteloua gracilis), sand dropseed (Sporobolus cryptandrus), 

Indian ricegrass (Achnatherum hymenoides), alkali sacaton (Sporobolus airoides), and fourwing 

saltbush (Atriplex canescens) (NRC 1993).  Groundcover varies from 79 percent to 99 percent. 
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Other common plant species found within the Homestake Facility include kochia (Kochia spp.), 

bottlebrush squirreltail (Elymus elymoides), Russian thistle (Salsola tragus), broom snakeweed 

(Gutierrezia sarothrae), three-awn (Aristida spp.), spike dropseed (Sporobolus contractus), galleta 

grasses (Pleuraphis spp.), greasewood (Sarcobatus vermiculatus), sand sage (Artemisia filifolia), 

and narrowleaf yucca (Yucca angustissima).  Limited areas of saltcedar (Tamarix ramosissima) are 

present along the ephemeral San Mateo Creek (HMC 1982; Bridges and Meyer 2007; NRC 2008).  

 Wildlife 

Characteristic species include desert cottontails, jack rabbits, pocket gophers, meadowlarks, and 

western rattlesnakes.  Table 2-4 lists species known to occur within the Site or immediate vicinity.  

Results of bird surveys conducted in 2018 in the Site area are included in Table 2-4.  In addition to 

the species in Table 2-4, various species of shorebirds and waterfowl have been observed using the 

evaporation ponds at the Site during spring and fall migration (HMC 1982; Bridges and Meyer 2007).  

Table 2-4 Wildlife Species Known to Occur in the HMC Superfund Site Area 

Common Name Scientific Name 
Mammals 

Desert cottontail Sylvilagus audubonii 

Black-tailed jackrabbit Lepus californicus 

Silky pocket mouse Perognathus flavus 

Botta’s pocket gopher Thomomys bottae 

Deer mouse Peromyscus maniculatus 
Ord’s kangaroo rat Dipodomys ordii 

White-throated woodrat Neotoma albigula 

Mexican woodrat Neotoma mexicana 

Spotted ground squirrel Spermophilus spilosoma 

Rock squirrel Spermophilus variegatus 

Black-tailed prairie dog Cynomys ludovicianus 

Coyote Canis latrans 

Mule deer Odocoileus hemionus 

Birds 

American robin Turdus migratorius 

American kestrel Falco sparverius 

Barn swallow Hirundo rustica 

Bewick's wren Thryomanes bewickii 

Brewer's sparrow Spizella breweri 

Brown-headed cowbird Molothrus ater 

Bullock's oriole Icterus bullockii 

Burrowing owl Athene cunicularia 

Common raven Corvus corax 

Eastern meadowlark Sturnella magna 

Eurasian collared-dove Streptopelia decaocto 

European starling Sturnus vulgaris 

Ferruginous hawk Buteo regalis 

Golden eagle Aquila chrysaetos 
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Table 2-4 Wildlife Species Known to Occur in the HMC Superfund Site Area (Con’t) 

Common Name Scientific Name 

Great blue heron Ardea herodias 

Hermit thrush Catharus guttatus 

Horned lark Eremophila alpestris 

House finch Haemorhous mexicanus 

House sparrow Passer domesticus 

Loggerhead shrike Lanius ludovicianus 

Mourning dove Zenaida macroura 

Northern mockingbird Mimus polyglottos 

Olive-sided flycatcher Contopus cooperi 

Red-tailed hawk Buteo jamaicensis 

Red-winged blackbird Agelaius phoeniceus 

Sage thrasher Oreoscoptes montanus 

Sagebrush sparrow Artemisiospiza nevadensis 

Say's phoebe Sayornis saya 

Scaled quail Callipepla squamata 

Turkey vulture Cathartes aura 

Vesper sparrow Pooecetes gramineus 

Violet-green swallow Tachycineta thalassina 

Western kingbird Tyrannus verticalis 

Western meadowlark Sturnella neglecta 

White-crowned sparrow Zonotrichia leucophrys 

Yellow-rumped warbler Setophaga coronata 

Reptiles 

Western rattlesnake Crotalus oreganus 

Lesser earless lizard Holbrookia maculata 

Horned lizard Phrynosoma spp. 

Sources:  HMC 2013a; HMC 1982; Salter 1990; Bridges and Meyer 2007, HMC 2018b

 Aquatic Ecology 

The ephemeral San Mateo Creek exists within the Site, but flows infrequently and only after heavy 

precipitation events or snowmelt.  There is no distinct channel for this drainage within the Site 

(Bridges and Meyer 2007).   

The evaporation ponds are man-made, engineered structures designed to concentrate Site 

contaminants.  Therefore, they do not have a natural aquatic ecosystem, and are not suitable for 

aquatic habitats for community-level receptor groups such as fish or invertebrates.   

The significant aquatic habitat nearest to the Site is Bluewater Lake, a man-made impoundment of 

Bluewater Creek, located about 14 miles to the west. 
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 Threatened and Endangered Species and Species of Concern 

Threatened and endangered species and species of concern known to occur in Cibola County are 

listed in Table 2-5 with a description of their potential for occurrence near the Site (HMC 2013a).   

No species currently listed as endangered by the federal government or the State of New Mexico are 

expected near the Site.  The majority of listed species and species of concern have no potential to 

occur in the project area due to a lack of suitable habitat.  A survey by biologist Louis Bridges, who 

has extensive experience with western threatened and endangered species evaluations, confirmed 

the lack of suitable habitat for listed plant and animal species (Bridges and Meyer 2007).  The 

exceptions are American peregrine falcons, arctic peregrine falcons, and bald eagles, which may 

occasionally pass through the project area during migration; cinder phacelia, mountain plovers, and 

western burrowing owls, which can inhabit disturbed areas and areas near people; and spotted bats, 

which may occasionally forage at the Site (HMC 2013a). 
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Table 2-5 Known or Suspected Threatened, Endangered, and Candidate Species 

Common 
Name 

Scientific 
Name 

Federal 
Status 

State 
Status Preferred Habitat Potential for Occurrence 

Acoma 
fleabane 

Erigeron 
acomanus 

Species of 
Concern 

None 

Sandy slopes and benches beneath 
sandstone cliffs of the Entrada 
Sandstone Formation in piñon- 
juniper woodland; 2,100-2,170 m 
(msl) 

None; there is no suitable habitat in the 
project area and the project area is 
located below the elevational range for 
this species. 

American 
peregrine 
falcon 

Falco 
peregrinus 
anatum 

Species of 
Concern 

Threatened Cliffs in forested or wooded habitats 

Low; there is no suitable nesting habitat 
in or near the project area.  Individuals 
may pass through when migrating or 
foraging. 

Arctic 
peregrine 
falcon 

Falco 
peregrinus 
tundrius 

Species of 
Concern 

Threatened 
Forested or wooded montane 
habitats 

Low; individuals may pass through when 
migrating. 

Bald Eagle 

Haliaeetus 
leucocephal
us 
alascanus 

None Threatened 
Timbered areas along coasts, rivers, 
and large lakes 

Low; there is no suitable nesting or 
roosting habitat in or near the project 
area.  Individuals may pass through 
when migrating. 

Black- footed 
ferret 

Mustela 
nigripes 

Endangere
d 

None 
Large prairie dog colonies (more than 
40 hectares in size) 

None; the prairie dog colonies in and 
near the project area are small (<40 
hectares) and therefore not suitable for 
this species. 

Cebolleta 
southern 
pocket gopher 

Thomomys 
umbrinus 
paguatae 

Species of 
Concern 

None 
Sycamore, cottonwood, and 
rabbitbrush riparian habitats 

None; there is no suitable habitat in or 
near the project area. 

Cinder 
phacelia 

Phacelia 
serrate 

Species of 
Concern 

None 

Volcanic cinders; also roadcuts and 
abandoned quarries in open, sunny 
locations; near ponderosa pine and 
piñon-juniper woodlands; 1,800-2,200 
m 

Low; there is some potential for this 
species to be found within disturbed 
areas, but the habitat is not ideal. 

Gray vireo 
Vireo 
vicinior 

None Threatened Open woodlands and shrublands 
None; there is no suitable habitat in or 
near the project area. 

Gypsum 
phacelia 

Phacelia sp. 
nov. 

Species of 
Concern 

None 

Weathered gypsum outcrops and 
gypsiferous and pure gypsum soils in 
woodland and desert scrub at 
elevations of 1,600-2,300 m (msl) 

None; there is no suitable habitat in or 
near the project area. 
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Table 2-5 Known or Suspected Threatened, Endangered, and Candidate Species (Con’t) 

Common 
Name 

Scientific 
Name 

Federal 
Status 

State 
Status Preferred Habitat Potential for Occurrence 

Mountain 
plover 

Charadrius 
montanus 

None Sensitive 

Shortgrass prairie, barren ground, 
disturbed areas, especially areas of 
flat topography and with no nearby 
surface water 

Low; there is some potential for nesting 
in disturbed areas in and around the 
project area, but the habitat is not ideal. 

New Mexico 
silverspot 
butterfly 

Speyeria 
nokomis 
nitocris 

Species of 
Concern 

None Alpine meadows 
None; there is no suitable habitat in or 
near the project area. 

Northern 
goshawk 

Accipiter 
gentilis 

Species of 
Concern 

None 
Various forest types, especially 
mature, closed-canopy forest 

None; there is no suitable habitat in or 
near the project area. 

Parish’s alkali 
grass 

Puccinellia 
parishii 

None Endangered 

Alkaline springs, seeps, and 
seasonally wet areas that occur at the 
heads of drainages or on gentle 
slopes at 800-2,200 m 

None; there is no suitable habitat in the 
project area. 

Pecos 
sunflower 

Helianthus 
paradoxus 

Threatened Endangered 

Saturated saline soils of desert 
wetlands. Usually associated with 
desert springs (cienegas) or the 
wetlands created from modifying 
desert springs; 1,000-2,000 m 

None; there is no suitable habitat in or 
near the project area. 

Rio Grande 
sucker 

Catostomus 
plebeius 

Species of 
Concern 

None 
Pools, runs, and riffles of small to 
moderately large streams 

None; this species is believed to be 
extirpated from the Rio San Jose 
watershed and there are no suitable 
aquatic habitats in the project area. 

Southwestern 
willow 
flycatcher 

Empidonax 
traillii 
extimus 

Endangere
d 

Endangered Riparian habitats 
None; there is no suitable habitat in or 
near the project area. 

Spotted bat 
Euderma 
maculatum 

None Threatened 

Subalpine coniferous forest, montane 
forest, pinyon-juniper woodland, open 
semi- desert shrubland.  Roosts in 
crevices in cliffs and canyons. 

Low; there is some potential for this 
species to forage in the project area 
although there are no suitable roosting 
sites. 
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Table 2-5 Known or Suspected Threatened, Endangered, and Candidate Species (Con’t) 

Common 
Name 

Scientific 
Name 

Federal 
Status 

State 
Status Preferred Habitat Potential for Occurrence 

Western 
burrowing owl 

Athene 
cunicularia 
hypugaea 

Species of 
Concern 

None 
Open land with small mammal 
burrows, especially prairie dog 
burrows 

Moderate; there is some potential for this 
species to use prairie dog or ground 
squirrel burrows within the project area.  
Few individuals would be expected based 
on the lack of extensive prairie dog 
colonies. 

Yellow- billed 
cuckoo 

Coccyzus 
americanus 

Candidate None Lowland riparian woodlands 
None; there is no suitable habitat in or 
near the project area. 

Zuni bluehead 
sucker 

Catostomus 
discobolus 
yarrow 

Candidate Endangered 
Headwater streams to large rivers 
with moderate to fast flowing water 
above a rubble-rock substrate 

None; there are no known occurrences of 
this species in the Rio San Jose 
watershed where this project is located, 
and there are no suitable aquatic habitats 
in the project area. 

Zuni fleabane 
Erigeron 
rhizomatus 

Threatened None 

Nearly barren detrital clay hillsides 
with soils derived from shales of the 
Chinle or Baca formations; most often 
on north or east-facing slopes in open 
piñon-juniper woodlands at 2,200-
2,400 m 

None; there is no suitable habitat in the 
project area and the project area is 
located below the elevational range for 
this species. 

Sources: HMC 2013a; Natural Heritage New Mexico (NHNM) 2011; NatureServe 2010; U.S. Fish and Wildlife Service 2010; Biota Information System of New 

Mexico 2009; New Mexico Rare Plant Technical Council 1999. 
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3 Nature and Extent of Contamination 

Nature and extent of contamination is described for two areas: the Homestake Facility and the LTAs.  

These areas are evaluated separately because they are not contiguous and the direct source of the 

contamination is dissimilar, as described in the following subsection. 

3.1 Source Material 

 Primary Sources 

The primary sources of contaminants at the Site are the two tailings piles referred to as the LTP and 

STP.  As described in Section 2.2, the LTP and STP contain approximately 21 million tons and 1.2 

million tons of uranium mill tailings, respectively.  Throughout most of the mill operations, tailings 

were deposited after particle size separation by a cyclone operation.  Tailings were deposited 

hydraulically, with progressively finer particles being deposited further away from the cyclone, which 

was moved along the crest of the embankment, creating overlapping fields of deposition.  Thus, no 

distinct interface existed between the coarse and fine tailings (HMC 1982).  

The finer fraction, which generally consisted of silt and clay particles, made up approximately 30 

percent of the tailings deposited.  The coarse fraction, generally consisting of sand, made up the 

remaining 70 percent of the tailings (HMC 1982).  On the Unified Soil Classification System, the finer 

tailings are classified as silty sand (SM) with 13 – 50 percent silt by weight.  The coarser tailings are 

classified as poorly graded sand to silty sand (SP-SM) with 5 to 12 percent silt by weight (HMC 

2012). 

Finer fraction tailings exhibited a higher concentration of radioactive elements than coarser tailings, 

as displayed in Table 3-1 below.   

Table 3-1 Nuclide Concentrations in Deposited Tailings 

Contaminant Fine Tailings Coarse Tailings 
Radium 226 630 pCi/g 65 pCi/g 
Thorium 230 0.081 pCi/g 0.0116 pCi/g 
Lead 210 840 pCi/g 99 pCi/g 
Triuranium octoxide (U3O8) 0.011% 0.004% 

Source: HMC 1982 

pCi/g = picocuries per gram 

Debris from the mill operating facilities, which is buried south of the tailings piles (refer to Figure 1-4) 

is also a primary source of potential contamination.  Comparatively, the buried debris pits are much 

smaller than the tailings piles.   

 Homestake Facility Secondary Sources 

Secondary sources are media or physical features impacted by the primary sources and can serve 

as sources of contamination to media and ultimately receptors.  Homestake Facility secondary 

sources include: 

• Radon-222 gas and dust, can be transported through the movement of wind 
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• Surface and subsurface soils, which are a source to plants and animals, and can transfer 

contaminants to other media, such as precipitation 

• Two collection ponds, three evaporation ponds, and the RO groundwater treatment system, 

which can spread contaminants if containment measures are compromised 

• Groundwater/aquifers, which can spread contaminants and potentially be used as potable or 

nonpotable water sources in the future 

 Land Treatment Area Secondary Sources 

In the LTAs, while the primary sources of the contamination for the Site are the tailings pile and 

contaminated debris, the fields are being included as part of this RI Report because of the 

application of irrigation water that contained low concentrations of uranium and other contaminants.  

During the period of 2000 to 2012, approximately 9,551 acre-feet of water was used for irrigation.   

Land application was part of the Site remediation system that was approved by the New Mexico 

Environment Department (NMED), NRC, and EPA.  HMC elected to discontinue the land treatment 

program after the 2012 irrigation season.  Following HMC suspension of the land application 

program, NMED withdrew regulatory support for the program.  Table 3-2 summarizes the yearly 

quantity of water used, the total area irrigated, and the fields irrigated.  

Two pipelines were used to supply irrigation water; one for the flood irrigation fields and the 150-acre 

center pivot (Section 33/34 Pipeline) and one for the 100-acre center pivot irrigation field (Section 28 

Pipeline).  Each of the pipelines drew water from various wells.  A plan view of each of the Section 

33/34 Pipeline and the Section 28 Pipeline are shown on Figures 3-1 and 3-2, respectively.  The 

figures include the location and identifying number of the wells used in 2012 for water supply.  

During the course of the irrigation period (2000 to 2012) the number and locations of wells used 

have varied.  Generally, wells used for water supply are screened in the alluvium, though some are 

screened in the Chinle aquifers.   
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Table 3-2 Land Treatment Locations and Quantities, by Year 

Year 
Water Applied 

(acre-feet) 
Irrigated Area 

(acre) Fields Irrigated 

2000 715 270 
150-Acre Center Pivot 
120-Acre Flood Irrigation 

2001 695 270 
150-Acre Center Pivot 
120-Acre Flood Irrigation 

2002 995 330 
150-Acre Center Pivot 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2003 949 330 
150-Acre Center Pivot 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2004 1,028 354 

150-Acre Center Pivot 
24-Acre Flood Irrigation 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2005 1,034 394 

150-Acre Center Pivot 
24-Acre Flood Irrigation 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2006 837 370 
150-Acre Center Pivot 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2007 789 370 
150-Acre Center Pivot 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2008 1,054 394 

150-Acre Center Pivot 
24-Acre Flood Irrigation 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2009 731 394 

150-Acre Center Pivot 
24-Acre Flood Irrigation 
120-Acre Flood Irrigation 
100-Acre Center Pivot 

2010 201 120 120-Acre Flood Irrigation 
2011 213 100 100-Acre Center Pivot 

2012 310 220 
100-Acre Center Pivot 
120-Acre Flood Irrigation 

2013 0 0 None 

Source: HMC 2014 

Tables 3-3 and 3-5 present the concentrations of uranium, selenium, TDS, sulfate, molybdenum, 

and chloride in the 2000 to 2012 irrigation water from the Section 33/34 Pipeline and the Section 28 

Pipeline, respectively.  Yearly averages are also presented in the tables.  In addition, concentrations 

of Ra-226, Radium 228 (Ra-228), vanadium (V) and Thorium 230 (Th-230) were measured for 

Section 33/34 irrigation water in 2010 and 2012 and for Section 33/34 irrigation water in 2011 and 

2012.  Concentrations of these elements and isotopes are included in Tables 3-4 and 3-6. 

Based on the quantities of water applied during irrigation (Table 3-2) and the average concentrations 

shown in Tables 3-3 through 3-5, the mass of uranium, selenium, and sulfate applied to the irrigation 

fields is estimated in Table 3-7.  
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Table 3-3 Sections 33/34 Irrigation Water: Average Concentrations 2000 – 2010, 2012 

Year 

Parameter (mg/L) 

Uranium Selenium TDS Sulfate Chloride Molybdenum 

2000 0.27 0.12 1549 624 107 <0.03 

2001 0.26 0.1 1570 642 113 0.04 

2002 0.23 0.1 1564 705 126 <0.03 

2003 0.22 0.08 1600 732   
2004 0.26 0.09 1553 679 131 <0.03 

2005 0.27 0.06 1546 732 162 <0.03 

2006 0.29 0.07 1650 716 151 0.04 

2007 0.28 0.06 1584 666 134 <0.03 

2008 0.24 0.05 1550 702 137 <0.03 

2009 0.24 0.05 1673 709 161 <0.03 

2010 0.14 0.045 1711 739 167 <0.03 

2012 0.12 0.06 1690 689 162 <0.03 
Source: HMC 2014 

mg/L = milligrams per liter 

Table 3-4 Sections 33/34 Irrigation Water: Average Concentrations of Ra-226, Ra-228, 
V, and Th-230 in 2010, 2012  

Year Date 

Ra-226 Ra-228 V Th-230 

(pCi/L) (pCi/L) (mg/L) (pCi/L) 

2010 November 1, 2010 -0.02 0.07 <0.01 0.04 

2012 October 11, 2012 0.38 1.4 <0.01 0.03 

Source: HMC 2014 

pCi/L = picocuries per liter 

mg/L = milligrams per liter 
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Table 3-5 Section 28 Irrigation Water: Average Concentrations 2000 – 2009, 2011, 
2012 

Year 
Sampling 

Date 

Parameter (mg/L) 

Uranium Selenium TDS Sulfate Chloride Molybdenum 

2002 October 2, 2002 0.23 0.08 2070 881   

2003 May 14, 2003 0.24 <1.005 2070 936 184 <0.03 

2004 Average 0.27 0.07 2115 919 185 <0.03 

2005 Average 0.35 0.08 2109 927 180 0.040 

2006 Average 0.35 0.08 1986 882 175 0.04 

2007 Average 0.36 0.08 2122 921 171 0.04 

2008 Average 0.36 0.07 1917 927 133 0.04 

2009 Average 0.38 0.07 2029 894 174 0.05 

2011 Average 0.14 0.03 1409 608 121 <0.03 

2012 Average 0.14 0.036 1846 756 189 <0.03 

Source: HMC 2014 

mg/L = milligrams per liter 

Table 3-6 Section 28 Irrigation Water: Average Concentrations of Ra-226, Ra-228, V, 
and Th-230 in 2011, 2012  

Year Date 

Ra-226 Ra-228 V Th-230 

(pCi/L) (pCi/L) (mg/L) (pCi/L) 

2011 October 12, 2011 0.39 -0.40 <0.01 0.05 

2012 October 2, 2012 0.08 0.1 <0.01 0.05 

Source: HMC 2014 

pCi/L = picocuries per liter 

mg/L = milligrams per liter 
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Table 3-7 Estimated Mass of Uranium, Selenium, and Sulfate Applied During 
Irrigation  

Year System 
Uranium Mass 

(lbs) 
Selenium Mass 

(lbs) 
Sulfate Mass 

(lbs) 

2000 
Section 28       

Sections 33 and 34 525.4 233.5 1,214,286 

2001 
Section 28    

Sections 33 and 34 491.1 188.9 1,212,646 

2002 
Section 28 82.6 28.7 316,284 

Sections 33 and 34 538.6 234.2 1,650,893 

2003 
Section 28 100.7 1 392,543 

Sections 33 and 34 475 172.7 1,580,334 

2004 
Section 28 133.9 34.7 455,897 

Sections 33 and 34 597.8 206.9 1,561,090 

2005 
Section 28 226.6 51.8 600,044 

Sections 33 and 34 584.7 129.9 1,585,232 

2006 
Section 28 221.8 50.7 558,922 

Sections 33 and 34 476.5 115 1,176,577 

2007 
Section 28 236.9 52.7 606,180 

Sections 33 and 34 416.3 89.2 990,081 

2008 
Section 28 270.2 52.5 695,850 

Sections 33 and 34 510.2 106.3 1,492,312 

2009 
Section 28 196.2 35.2 449,817 

Sections 33 and 34 355.9 74.1 1,051,344 

2010 
Section 28    

Sections 33 and 34 74.1 24.5 402,781 

2011 
Section 28 81.1 17.4 345,844 

Sections 33 and 34    

2012 
Section 28 60.9 17.4 329,007 

Sections 33 and 34 47.3 16.3 280,778 

Other LTA secondary sources include: 

• Dust, which can transport contaminants through wind erosion 

• Surface and subsurface soils, which are a source to plants and animals, and can transfer 

contaminants to other media, such as irrigated water or precipitation 

• Vegetation, which can uptake contaminants and serve as a source to herbivores  

3.2 Nature and Extent of Contamination from the Homestake 
Facility 

The following subsections describe the nature and extent of contamination based on data collected 

by HMC at the Site and information collected by the EPA for its Human Health Risk Assessment 

(HHRA) (EPA 2014a).  Available data relevant to the nature and extent has been carried forward to 

the risk assessment.   
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 Groundwater Impacts from the Homestake Facility 

Seepage from the tailings piles has resulted in the contamination of groundwater at the Site.  

Beginning in 1977, HMC has operated a remediation system to mitigate the impact of seepage from 

tailings to groundwater.  Groundwater impacts from mill tailing operations have been identified in the 

alluvial, Upper, Middle, and Lower Chinle aquifers.  Nature and extent of impact to each of the 

aquifers is described in this section.  The description is not geographically limited to the Homestake 

Facility. 

The EPA and NMED have collected and analyzed samples from domestic wells located in the 

subdivisions on multiple occasions, leading to interim actions to provide water from the City of Milan 

drinking water system as described in Section 1.4.  Domestic wells are not used to characterize the 

nature and extent of groundwater contamination since well logs and well construction diagrams are 

not available for many of these wells.   

Groundwater data is compared to standards established for Site’s NRC license, most of which are 

based on upgradient background concentrations that were calculated from historic data.  A summary 

of the background calculations and the establishment of groundwater cleanup standards for the NRC 

license are provided in this section. 

3.2.1.1 Chemicals and Radionuclides of Potential Concern and Cleanup Levels 

Developed for NRC License 

NRC, EPA, and NMED agreed upon the chemicals of potential concern (COPCs) and radionuclides 

of potential concern (ROPCs) and cleanup levels for groundwater in 2006.  Specifically, NRC 

approved these cleanup levels in 2006 in License Condition 35.B; EPA approved the levels via letter 

to NRC dated September 27, 2005; and the NMED approved these levels in DP-200.   

The COPCs/ ROPCs and cleanup levels established for the Site by NRC are listed in Table 3-8. 

Table 3-8 NRC Site Cleanup Levels 

Constituent 
Alluvial 
Aquifer 

Chinle 
Mixing 
Zone 

Upper 
Chinle Non- 
Mixing Zone 

Middle 
Chinle Non- 
Mixing Zone 

Lower 
Chinle Non- 
Mixing Zone 

Selenium (mg/L) 0.32 0.14 0.06 0.07 0.32 

Uranium (mg/L) 0.16 0.18 0.09 0.07 0.03 

Molybdenum (mg/L) 0.10 0.10 0.10 0.10 0.10 

Sulfate (mg/L) 1,500 1,750 914 857 2,000 

Chloride (mg/L) 250 250 412 250 634 

Total Dissolved Solids 
(mg/L) 

2,734 3,140 2,010 1,560 4,140 

Nitrate (mg/L) 12 15 * * * 

Vanadium (mg/L) 0.02 0.01 0.01 * * 

Thorium-230 (pCi/L) 0.3 * * * * 

Radium-226 and Radium-
228 (pCi/L) 

5 * * * * 

Source: HMC 2012 

* No standard for the constituent in the indicated zone  

mg/L = milligrams per liter 

pCi/L = picocuries per liter 
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NRC Site Cleanup Levels represent the culmination of previous work conducted to characterize 

contamination at the Site and establish background concentrations.  As explained in detail below, 

the majority of these NRC Site Cleanup Levels are based on the background levels of contaminants 

in the various environmental media at the Site.  Others represent levels of contaminants in 

environmental media that have been deemed acceptable through previous study and regulatory 

action.  NRC Site Cleanup Levels provide a benchmark against which sampling can be judged to 

determine where contaminants are present at unacceptable levels. 

NRC Site Cleanup Levels for each of the aquifers impacted by the Site were finalized in 2006 after 

background water quality was evaluated.  Background concentrations were calculated at the 95 

percent upper tolerance limit using data from 1995 through 2004.  The uranium, selenium, sulfate, 

TDS, and nitrate cleanup levels were set at the calculated background concentration.  Vanadium 

was set at the analytical detection limit (DL), since it had not been detected from 1995 through 2004.  

The molybdenum standard was adopted from 40 Code of Federal Regulations (CFR) Part 192 - 

Standards for the Control of Residual Radioactive Materials from Inactive Uranium Processing Sites.  

For chloride, the NRC Site Cleanup Levels for the alluvial aquifer, Middle Chinle non-mixing zone, 

and Chinle mixing zone, were set at the secondary drinking water standard (40 CFR Part 143).  In 

the Upper Chinle non- mixing zone and the Lower Chinle non-mixing zone, the NRC Site Cleanup 

Levels for chloride were set at the calculated background.   

Background concentrations for the SMC alluvial aquifer were developed using nine near up-gradient 

wells: DD, ND, P, P1, P2, P3, P4, Q, and R.  Refer to Figure 2-20 for a view of the well locations.  

Statistical methodology used in evaluating background concentration data complies with EPA 

guidance for calculating background concentrations (EPA 1992).  Although water-quality data is 

available from as early as 1976, NMED directed that the period of record for the alluvial aquifer 

background analysis be limited to data from years 1995 through 2004.  . 

Mixing zones occur in Chinle aquifers from the intrusion of alluvial ground water into the Chinle 

aquifer at subcrop locations.  Alluvial ground water typically has a much higher calcium 

concentration than the Chinle aquifers' ground water.  A calcium concentration of greater than 30 

mg/l is generally used to define which wells are in the mixing zone.  Therefore, mixing zone ground 

water within the Chinle aquifers is characterized by an elevated calcium concentration, and for the 

purposes of defining background water quality, the mixing zone is considered a separate hydrologic 

system.  Areas of the Chinle aquifers where the water quality has not been affected by the intrusion 

of alluvial ground water are referred to as the "non-mixing" zones. 

These standards are assessed at five point of compliance wells (three are screened in the alluvial 

aquifer and two in the Upper Chinle aquifer).  In addition, HMC regularly monitors additional wells to 

comply with federal and state licenses and permits.  Table 3-9 provides a list of compliance 

monitoring wells that are routinely monitored.  Analyses performed for the compliance monitoring are 

provided in Table 3-10.   
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Table 3-9 Summary of Groundwater Compliance Monitoring Program 

Well Parameter List Code1 Frequency of Monitoring 

Alluvial Background Wells 
Background Wells P, Q, 921 B, F Annual 

Operational Monitoring 

Collection system wells Total Volume Monthly 

Injection system wells Total Volume Monthly 

Reversal wells 
B, BA, KZ, DZ, SM, SN, S2, S5 

Water Level Weekly 

San Andres Wells 

Deep #1R, Deep #2R, 943M, 951R B, F H Annual Semiannual 

Alluvial Compliance Monitoring Wells 
On-Site Monitoring Wells (Evap. 
Ponds)  
DD, DD2, X 

B, F plus Mn 
 

H 

Annual 
 

Quarterly 
Additonal On-Site Monitoring Wells 
1A, 1K, 639, 802, B11, D1, F, FB, GH, 
GN, L, L5, K9, M3, MX, MB, MQ, NC, 
S4, SUB3, T2, T19, T23, T41, T54 

B, F Annual 

South Off-Site Wells 
490, 497, 540, 631, 643#,  644, 864, 
869, Q5, R3, SUB2 

B, F Annual 

Section 34 Land application wells 
555, 556, 557, 844, 845, 846 

B, F Annual 

North Off-Site Wells( includes Section 

28 Land application wells) 688, 881, 

882, 883, 884, 886, 888, 893,  659, 

H2A, MR, H55, MO 

B, F Annual 

Western Portion of North Off-Site 
Wells (Includes Section 33 Land 
application wells) 
541, 551, 647, 649, 654, 899, 996 

B, F Annual 

Chinle Wells 
Upper Chinle Wells 
494, CE2, CE8, CE9, CE15, CF4, 
CW3, CW13#, CW18, CW25# 

B, F Annual 

Middle Chinle Wells 
493, ACW, CW17, CW2, CW28, 
CW45, CW55, CW62, CW76, R3, Y7 

B, F Annual 

Lower Chinle Wells 
CW29, CW32, CW41, CW42, CW43, 
V6 

B, F Annual 

Source: HMC 2019d 

1.  Refer to Table 3-10 for parameters associated with list codes 

# = Monitoring will start after well ceasing to be used for injection 
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Table 3-10 Summary of Groundwater Compliance Monitoring Program 

Parameter List 
Code 

Included Parameters 
(Dissolved) Method Reporting Limits Units 

B 

Water level 
pH 
TDS 
Sulfate (SO4) 
Chloride (Cl)  
Bicarbonate (HCO3)  
Carbonate (CO3)  
Sodium (Na)  
Calcium (Ca)  
Magnesium (Mg)  
Potassium (K)  
Nitrate (NO3)  
Uranium (U)  
Selenium (Se)  
Molybdenum (Mo)  
Radium-226 (Ra-226) 

 
A4500-HB 
A2540 C 
E300.0 
E300.0 

A2320 B 
A2320 B 
E200.7 
E200.7 
E200.7 
E200.7 
E353.2 
E200.8 
E200.8 
E200.8 
E903.0 

 
0.01 
20 
4 
1 
5 
5 

0.9 
0.5 
0.5 
0.5 
0.1 

0.0003 
0.005 
0.03 

Precision Variable 

 
s.u.  

mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
pCi/L 

F 
Vanadium 
Radium-228 
Thorium-230 

E200.8 
RA-05 
E908.0 

0.01 
Precision Variable 
Precision Variable 

mg/L 
pCi/L 
pCi/L 

H 

Water Level 
TDS 
SO4  
U  
Se  
Mo  
Cl  

 
A2540 C 
E300.0 
E200.8 
E200.8 
E200.8 
E300.0 

 
20  
4  

0.0003  
0.005  
0.03  

1 

 
mg/L  
mg/L  
mg/L  
mg/L  
mg/L  
mg/L 

Source: HMC 2019d 

For the purposes of this RI, the NRC Site Cleanup Levels will be considered preliminary remediation 

goals (PRGs).   

3.2.1.2 Groundwater COPCs/ROPCs and Preliminary Remediation Goals for Remedial 

Investigation 

As part of the CERCLA process, COPC/ROPCs are identified in the RI and preliminary remediation 

goals (PRGs) for the COPCs/ROPCs are developed based on screening levels established by 

applicable or relevant and appropriate requirements (ARARs) or by risk-based information or criteria.  

At this stage, PRGs are preliminary and are finalized at the end of the CERCLA process, which is 

the signing of the ROD.   

Table 3-11 lists other potential PRGs for the COPC/ROPCs that are the most stringent of potential 

chemical-specific ARARs.  A complete list of chemical-specific ARARs will be included and 

discussed in the Feasibility Study.  Note that chloride and TDS, which are regulated in the NRC 

license, are not considered contaminants by EPA; however, they are regulated by the State of New 

Mexico pursuant to the Clean Water Act.   
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Table 3-11 Groundwater COPCs/ROPCs and Potential ARARs 

Constituent 

Other 
Potential 

PRGs Source 

Selenium (mg/L) 0.05 
NMAC 20.6.2.3103A/EPA Primary Maximum Contaminant 

Level 

Uranium (mg/L) 0.03 
NMAC 20.6.2.3103A/EPA Primary Maximum Contaminant 
Level 

Molybdenum (mg/L) 0.08 
EPA risk-based value selected in the Molycorp Inc. ROD (EPA 

2010b) 

Sulfate (mg/L) 600 NMAC 20.6.2.3103B 

Nitrate (mg/L) 10 
NMAC 20.6.2.3103A/EPA Primary Maximum Contaminant 
Level 

Vanadium (mg/L) - 
No applicable chemical specific ARARs are available for 
vanadium 

Thorium-230 (pCi/L) 15 EPA Primary Maximum Contaminant Level for alpha emitters 

Radium-226 and 
Radium-228 (pCi/L) 

5 EPA Primary Maximum Contaminant Level 

Chloride (mg/L) 250 NMED, DP-200 permit. 

TDS (mg/L) 2,734 NMED, DP-200 permit. 

When appropriate, background levels for environmental media are established and compared to 

PRGs.  Where background levels exceed the PRG, it is EPA’s policy to clean up sites to background 

levels.  At the Site, remediation is ongoing based on cleanup levels established in the NRC license 

that has been issued.  As described in the previous subsection of this Report, many of the cleanup 

levels are based on background concentrations that have been scientifically calculated based on 

data and methodologies that met regulatory guidance and was approved by the applicable 

regulatory agencies, including NRC, NMED, and EPA.   

Table 3-12 provides a summary of the groundwater COPCs/ROPCs cleanup levels in the NRC 

license and the basis of the cleanup level. 
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Table 3-12 Comparison of NRC License Cleanup Level (Alluvial Aquifer) and Other 
Potential PRGs 

Constituent 

Other 
Potential 

PRGs 

NRC License 
Cleanup 

Level Basis of NRC Cleanup Level 

Selenium (mg/L) 0.05 0.32 Background 

Uranium (mg/L) 0.03 0.16 Background 

Molybdenum (mg/L) 0.08 0.10 

40 CFR Part 192 – Standards for 

Control of Residual Radioactive 

Materials from Inactive Uranium 

Processing Sites 

Sulfate (mg/L) 600 1,500 Background 

Nitrate (mg/L) 10 12 Background 

Vanadium (mg/L) - 0.02 Analytical Detection Limit 

Thorium-230 (pCi/L) 15 0. 3 Analytical Detection Limit 

Radium-226 and 
Radium-228 (pCi/L) 

5 5 

40 CFR Part 192 – Standards for 
Control of Residual Radioactive 
Materials from Inactive Uranium 
Processing Sites 

Based on the comparison in Table 3-12, molybdenum is the only COPC/ROPC where other potential 

PRGs are more stringent than the NRC License Cleanup Levels, excluding those where the NRC 

License Cleanup Levels was set to background. 

For the nature and extent description of COPCs/ROPCs in groundwater, the NRC License Cleanup 

Levels are used for comparison to measured levels.   

 Alluvial Aquifer Impacts from the Homestake Facility 

Nature and extent of groundwater impacts to the alluvial aquifer from milling operations are 

presented in this section.  A more detailed presentation of the nature extent of alluvial groundwater 

impacts and contaminant trends is presented in 2018 Annual Monitoring Report / Performance 

Review for Homestake’s Grants Project Pursuant to NRC License SUA-1471 and Discharge Plan 

DP-200, which is the source for this abbreviated description (HMC 2019a). 

3.2.2.1 COPCs/ROPCs in the Alluvial Aquifer 

Figure 3-3 presents uranium data and contours collected in 2018.  The light yellow/green pattern on 

Figure 3-3 shows areas where uranium concentrations are elevated, which includes the LTP, the 

STP, and the area to the west extending into Section 28.  Additional areas where uranium 

concentrations in the alluvium were greater than the NRC Site Cleanup Levels in 2018 exist south of 

the STP along Highway 605, and in Felice Acres.  The area of elevated concentrations in Felice 

Acres extends southwest approximately 2,600 feet from the southwest corner of Felice Acres.  

Figures 3-4 through 3-6 are detail maps showing uranium concentrations in the alluvial aquifer.   

A closer look at the uranium concentrations in the Rio San Jose is provided in Figure 3-7 which 

presents the 2017 uranium concentrations measured for the Rio San Jose alluvial aquifer and the 

San Mateo alluvial aquifer in an area extending from the confluence of the alluvial aquifers to the 

south.  Higher uranium concentrations exist in the Rio San Jose alluvial aquifer to the northwest of 

the San Mateo confluence.   
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Selenium concentrations throughout the Site in 2018 are presented in Figure 3-8.  Concentrations of 

selenium in the alluvial aquifer above the NRC Site Cleanup Levels are located with the Homestake 

Facility, with the exception of an area east of Highway 605 located southeast of the LTP.  Selenium 

concentrations in the nearby subdivisions are below the NRC Site Cleanup Levels.  Figures 3-9 

through 3-11 are detail maps showing selenium concentrations in the alluvial aquifer.   

Figure 3-12 presents data and contours of molybdenum concentrations in the alluvial aquifer during 

2018.  The NRC Site Cleanup Levels for molybdenum is 0.10 mg/l.  Significant molybdenum 

concentrations extend approximately ¼ mile west of the LTP and to the southeast of the STP along 

Highway 605.  A 10 mg/l contour extends around the LTP and to the west side of the STP.  Figures 

3-13 through 3-15 are detail maps showing molybdenum concentrations in the alluvial aquifer. 

Figures 3-16 and 3-17 present Ra-226 and Ra-228 concentrations for the alluvial groundwater near 

the Site.  Ra-226 and Ra-228 concentrations above the NRC Site Cleanup Levels in the alluvial 

aquifer are limited to areas directly underneath the LTP.  Vanadium and Th-230 concentrations are 

presented on Figures 3-18 and 3-19, respectively.  Vanadium concentrations were above or equal to 

the NRC Site Cleanup Level of 0.02 mg/L in four of the seven alluvial wells located within the 

footprint of the LTP, one well near the southwest corner of the LTP and three wells located near the 

perimeter of STP.  Thorium-230 was present above the NRC Site Cleanup Level of 0.3 pCi/L in three 

of the five alluvial wells sampled within the footprint of the LTP.  In addition three wells near the 

perimeter of the LTP also exhibited Th-230 concentrations above the 0.3 pCi/L: one to the north, one 

to the east and one near the southwest corner. 

Sulfate concentration contours for the alluvial aquifer during 2018 are presented on Figure 3-20.  

Areas where sulfate exceed the NRC Site Cleanup Levels include below the LTP, approximately 

0.25 mile west of the LTP, within the 120-acre flood irrigation field, and south of the Murray Acres 

subdivision.  Figures 3-21 through 3-23 are detail maps showing sulfate concentrations in the alluvial 

aquifer. 

Nitrate concentrations measured in the alluvial aquifer in 2018 near the Site are presented in Figures 

3-24, 3-25 and 3-26.  Areas where the nitrate concentrations exceeded the NRC Site Cleanup Level 

of 12 mg/L include within the footprint of the LTP (6 out of 30 wells), between the LTP and STP 

(three wells), and in one well located within the 120-acre flood irrigation field.  Nitrate concentrations 

in all of the alluvial subdivision wells were below 12 mg/L. 

 Upper Chinle Aquifer Impacts from the Homestake Facility 

Nature and extent of groundwater impacts to the Upper Chinle aquifer from milling operations are 

presented in this section.  A more detail presentation of the nature extent of groundwater impacts to 

the Upper Chinle aquifer and contaminant trends is presented in 2018 Annual Monitoring Report / 

Performance Review for Homestake’s Grants Project Pursuant to NRC License SUA-1471 and 

Discharge Plan DP-200, which is the source for this abbreviated description (HMC 2019a). 

NRC Site Cleanup Levels for the Upper Chinle aquifer have been established for the mixing zone 

and the non-mixing zone, as shown in Table 3-8.  The mixing zone is defined as the area of the 

aquifer adjacent to subcrop locations where the alluvial aquifer has had an impact on water quality in 

the Chinle aquifer.  Non-mixing zone areas are where the alluvial aquifer has not had an impact on 

water quality in the Chinle aquifer.  Figure 3-27 displays the extent of the Upper Chinle Mixing Zone 

impacts. 
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3.2.3.1 COPCs in the in Upper Chinle Aquifer 

Figures 3-28 and 3-29 present contours of uranium concentrations in the Upper Chinle aquifer for 

2018.  Uranium concentrations exceed the corresponding mixing or non-mixing zone NRC Site 

Cleanup Level in the LTP area extending down to the south of the Collection Ponds in the Upper 

Chinle aquifer in 2018.  One uranium value exceeds the mixing zone NRC Site Cleanup Level of 

0.18 mg/l just north of Broadview Acres and two values in Felice Acres also exceed this NRC Site 

Cleanup Level. 

Selenium concentrations in the Upper Chinle aquifer are presented on Figures 3-30 and 3-31. In 

2018, the selenium concentrations are less than the mixing-zone NRC Site Cleanup Level of 0.14 

mg/l with the exception of wells in and near the subcrop area near the LTP and extending down to 

the Collection Ponds.  The non-mixing zone NRC Site Cleanup Level of 0.06 mg/l is not exceeded in 

2018. 

Figures 3-32 and 3-33 present the molybdenum concentrations in the Upper Chinle aquifer during 

2018.  Molybdenum concentrations near and underlying the LTP exceeded both the mixing and non-

mixing zone NRC Site Cleanup Levels of 0.1 mg/L.  Concentrations greater than 1.0 mg/L were 

observed in a region extending from the Upper Chinle-alluvium subcrop area, below the LTP, toward 

the east side of the LTP and to the south of Evaporation Pond 2 and the Collection Ponds.  The 

NRC Site Cleanup Levels is exceeded in one well north of Broadview Acres.  Molybdenum 

concentrations from Broadview Acres to the south and east of the East Fault were equal or below 

NRC Site Cleanup Levels in 2018. 

Vanadium concentrations measured in 2018 are presented in Figure 3-34.  A vanadium 

concentration of 0.02 mg/L, which is above the NRC Site Cleanup Level of 0.01 mg/L, was detected 

in well CW3.  Well CW3 is located northwest of the HMC office.  Remaining measurements were 

equal to or less than the NRC Site Cleanup Levels.   

Figures 3-35 and 3-36 present the radium-226 (Ra-226) and the radium-228 (Ra-228) values 

measured in 2018.  None of the values exceed the EPA Maximum Contaminant Level (MCL).  The 

largest Ra-226 concentration measured in the Upper Chinle wells in 2018 was 3.7 pCi/l in well CW3.  

The largest Ra-228value was 2.9 pCi/l in well CW18.   

Sulfate concentrations in the Upper Chinle aquifer during 2018 are presented in Figures 3-37 and 3-

38.  Only wells below and near the LTP area exceeded the NRC Site Cleanup Level for the mixing 

zone of 1750 mg/l.  The non-mixing zone NRC Site Cleanup Level of 914 mg/l in the Upper Chinle in 

2018 is also exceeded in the eastern portion of the LTP. 

Nitrate concentrations in the Upper Chinle aquifer measured in 2018 are presented in Figures 3-39 

and 40.  All measured nitrate concentrations in the Upper Chinle aquifer in 2018 are less than the 

NRC Site Cleanup Level except for well T32 at 18.7 mg/l. 

 Middle Chinle Aquifer Impacts from the Homestake Facility 

Nature and extent of groundwater impacts to the Middle Chinle aquifer from milling operations are 

presented in this section.  A more detailed presentation of the nature extent of groundwater impacts 

to the Middle Chinle aquifer and contaminant trends is presented in 2018 Annual Monitoring Report / 

Performance Review for Homestake’s Grants Project Pursuant to NRC License SUA-1471 and 

Discharge Plan DP-200, which is the source for this abbreviated description (HMC, 2019a). 
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NRC Site Cleanup Levels for the Middle Chinle aquifer have been established for the mixing zone 

and the non-mixing zone.  Figure 3-41 displays the extent of the Middle Chinle Mixing Zone.  In the 

area west of the West Fault, it is believed the Middle Chinle subcrops an alluvial aquifer further to 

the north, based on the geochemistry (calcium concentrations).  The Middle Chinle mixing zone is 

created by alluvial water entering the Middle Chinle north of the area shown on the figure and 

flowing to the subcrop area to the southwest. 

3.2.4.1 COPCs in the Middle Chinle Aquifer 

Figures 3-42 and 3-43 presents contours of uranium concentrations in the Middle Chinle aquifer 

during 2018.  Areas in the southern portion of Felice Acres, extending into Section 3, west and 

northwest of the LTP exhibited concentrations greater than the mixing-zone NRC Site Cleanup 

Levels.  Uranium concentrations in the Middle Chinle aquifer exceeded non-mixing zone NRC Site 

Cleanup Levels in Broadview Acres and Felice Acres.   

Selenium concentrations were measured in 2018 in the Middle Chinle aquifer and are presented on 

Figures 3-44 and 3-45.  An area northwest of the LTP exceeded the mixing zone NRC Site Cleanup 

Levels in 2018.  The higher selenium concentrations in these wells are caused by downward 

movement of alluvial water into the Middle Chinle aquifer subcrop.  An area located in Felice Acres 

exceeded the non-mixing zone NRC Site Cleanup Levels in two wells. 

The 2018 molybdenum concentrations in the Middle Chinle aquifer are presented on Figures 3-46 

and 3-47.  Molybdenum concentrations greater than the NRC Site Cleanup Levels of 0.10 mg/L can 

be found west of the West Fault, northwest of the LTP.   

Sulfate concentration contours for the Middle Chinle aquifer for 2018 are presented in Figures 3-48 

and 3-49.  Concentrations ranged from 459 to a high of 2,200 mg/L in 2018.  Mixing-zone sulfate 

concentrations in the Middle Chinle aquifer were above the NRC Site Cleanup Levels of 1,750 mg/L 

in four wells west of the West Fault.  Sulfate concentrations in the non-mixing zone of the Middle 

Chinle were below the NRC Site Cleanup Levels of 867 mg/L. 

Figure 3-50 presents the nitrate concentrations in the Middle Chinle aquifer wells from samples 

collected in 2018.  There is an area west of the West Fault where the mixing zone NRC Site Cleanup 

Levels was exceeded.   

 Lower Chinle Aquifer Impacts from the Homestake Facility 

Nature and extent of groundwater impacts to the Lower Chinle aquifer from milling operations are 

presented in this section.  A more detailed presentation of the nature extent of groundwater impacts 

to the Lower Chinle aquifer is presented in 2018 Annual Monitoring Report / Performance Review for 

Homestake’s Grants Project Pursuant to NRC License SUA-1471 and Discharge Plan DP-200, 

which is the source for this abbreviated description (HMC, 2019a). 

NRC Site Cleanup Levels for the Lower Chinle aquifer have been established for the mixing zone 

and the non-mixing zone, as shown in Table 3-8.  Figure 3-51 displays the location of the Lower 

Chinle Mixing Zone. 

3.2.5.1 COPCs in the Lower Chinle Aquifer 

Figures 3-52 and 3-53 present uranium concentrations in the Lower Chinle aquifer collected in 2018.  

Uranium concentrations observed in 2018 in the Lower Chinle aquifer exceeded the mixing-zone 
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NRC Site Cleanup Levels southwest of Felice Acres in Section 3.  The non-mixing zone adjacent 

and northeast of the mixing zone also exceeded the NRC Site Cleanup Levels. 

Selenium concentrations in the Lower Chinle aquifer for 2018 are presented on Figures 3-54 and 3-

55.  None of the selenium concentrations obtained in 2018 from the Lower Chinle wells exceeded 

the NRC Site Cleanup Levels. 

The 2018 molybdenum concentrations obtained from the Lower Chinle wells were at levels near the 

DL.  These measurements were consistent with historic measurements of molybdenum in the Lower 

Chinle aquifer. 

Sulfate concentrations in the Lower Chinle aquifer during 2018 are presented in Figures 3-56 and 3-

57.  None of the Lower Chinle concentrations of sulfate or nitrate exceeded NRC Site Cleanup 

Levels in the mixing zone.  Areas west of the West Fault and north of the LTP have sulfate 

concentrations greater than NRC Site Cleanup Levels in the non-mixing zone, which are thought to 

be naturally occurring levels.   

Nitrate concentrations measured in 2018 are all significantly below the site standard. 

 San Andres-Glorietta Aquifer  

As described in Section 2.6.5, the San Mateo alluvial and SAG aquifers are separated by the Chinle 

formation, preventing the direct communication between the aquifers.  A subcrop of the SAG to the 

San Jose alluvial aquifer occurs about 2 miles southwest of the LTP.  As can be seen by comparing 

Figure 2-44 with Figures 3-3 through 3-26, the subcrop occurs in a location that has not been 

impacted by releases from the Site. 

Figures 3-58 and 3-59 provide concentrations versus time plots for uranium from SAG wells that are 

routinely monitored by HMC.  The location of these wells is shown on Figure 2-44.  Highest uranium 

concentrations in the SAG wells monitored during 2018 were 0.088 and 0.03 mg/l in wells 943 and 

951R respectively.  The 2017 uranium value of 0.11 mg/l from well 806R appears to be an outlier.  

Uranium concentrations in well 943 are much greater than those in well 943M because leakage into 

well 943 from an overlying aquifer had affected the concentration in well 943 prior to its 

abandonment.   

Selenium concentrations in the San Andres aquifer vary from <0.005 to 0.011 mg/l except for the 

effected concentration in well 943 of 0.047 mg/l.  All measured molybdenum concentrations are less 

than 0.03 mg/l. 

Uranium milling operations at the Bluewater Mill Site, which is located approximately 4 miles west 

north-west (directly upgradient) of the LTP released uranium to the SAG aquifer.  Refer to Figure 3-

60 for an isoconcentration contour map for uranium in the SAG aquifer.  Based on this information, 

the increase in uranium concentration experienced in Well 951R is probably the result of uranium 

releases from the Bluewater Mill Site. 

 Nature and Extent of Soil Contamination from the Homestake 
Facility 

As described in Section 1.4.2.2 of this report, areas around the tailings piles, shown on Figure 1-5, 

were remediated to the soil cleanup levels prescribed by NRC in 10 CFR 40 Appendix A (NRC 

1999).  Characterization and verification methods used, and the data collected were documented in 
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Completion Report for Reclamation of Off-Pile Areas at the Homestake Mining Company of 

California Uranium Mill (ERG 1995).  For reference, this report is provided in Appendix C.   

Described in this section are results of recent Homestake Facility soils investigations to characterize 

the nature and extent of soil contamination.   

3.2.7.1 Chemicals and Radionuclides of Potential Concern and PRGs 

In 2011, EPA completed a background study for surface soils (EPA 2014a).  Samples for the 

background study were collected approximately 2 miles southwest of the Site (refer to Figure 3-61).  

Electronic data for the soil data set is provided in Appendix D.  A statistical summary of select 

radionuclides and metals is presented in Table 3-13.  Based on the results of the background study, 

as well as Site history and results from the extensive environmental studies and activities completed 

at the Site, the following soil ROPCs were retained: 

• Uranium-234/238 

• Th-230 

• Ra-226 and Ra-228 

40 CFR 192 establishes soil cleanup values of 5 pCi/g above background in surface soils (>15 

centimeters) and 15 pCi/g above background in subsurface soils for Ra-226, Ra-228, and Th-230 at 

UMTRA Title I sites.  The surface value is a health-based standard based on gamma radiation 

exposure.  Since the Homestake Facility will remain under federal control following completion of 

remediation, these standards are relevant and appropriate.  Other PRGs for soil are developed for 

the HHRA (see Section 5) using EPA’s PRG Calculator (EPA 2019b). 

Table 3-13 Background Descriptive Statistics for Metals and Radionuclides in Soil 

Chemical n Mean Median Minimum Maximum 
Standard 
Deviation 

Metals (mg/kg) 
Arsenic 12 4.80 4.68 4.25 5.52 0.40 

Lead 12 11.13 10.55 9.46 14.20 1.56 

Molybdenum 12 0.41 0.39 0.34 0.62 0.08 

Selenium 12 0.55 0.40 0.35 2.03 0.47 

Vanadium 12 27.55 28.05 20.40 36.50 4.47 

Radionuclides (pCi/g) 
Ra-226 12 1.70 1.74 1.29 2.00 0.21 

Ra-228 12 1.08 1.11 0.91 1.26 0.11 

Th-230 5 1.10 1.05 0.70 1.56 0.31 

U-234 5 0.91 0.88 0.60 1.22 0.24 

U-235 12 0.10 0.10 0.06 0.12 0.02 

U-235 5 0.06 0.06 0.00 0.12 0.05 

U-238 5 0.95 0.89 0.73 1.21 0.21 

Source: EPA 2014a 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 
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3.2.7.2 EPA Soil Sampling for 2013 Human Health Risk Assessment 

EPA completed an investigation of soils within and near the Homestake Facility boundaries for 

developing a baseline risk assessment for off-Site residential receptors.  Surface soil samples were 

collected from banks of evaporation ponds, near the fence line at the southwest boundary of the 

Homestake Facility, and areas between the fence line and the evaporation ponds.  Refer to Figure 3-

61 for the sample locations.  Figure 3-62 displays the Ra-226 results from the soil samples collected 

within Homestake Facility boundaries. 

Table 3-14 and 3-15 provide the descriptive statistics for samples collected within the Homestake 

Facility and at the fence line, respectively.   

As shown on Figure 3-61, two samples were collected from near the banks of EP-1.  According to 

information from EPA, these samples were collected from “white residue” at the banks of EP-1.  It is 

believed that the white residue is salts that evaporate from the ponds.  Since the salts do not 

represent soil, data from these samples is evaluated qualitatively.   

Table 3-14 Descriptive Statistics for Metals and Radionuclides in Surface Soil (0-6 
inches bgs) Collected Between the Evaporation Ponds and Fenceline 

Chemical n Mean Median Minimum Maximum 
Standard 
Deviation 

Metals (mg/kg)  

Arsenic 26 5.89 6.32 2.68 9.58 1.68 

Lead 26 14.28 16.15 3.88 19.70 4.79 

Molybdenum 26 6.93 1.81 0.62 126.00 24.33 

Selenium 26 1.37 0.75 0.37 11.10 2.09 

Vanadium 26 36.29 40.05 11.70 60.70 12.46 

Radionuclides (pCi/g) 
Ra-226 26 3.50 3.06 1.48 8.90 1.78 
Ra-228 25 1.32 1.47 0.48 1.71 0.37 

Th-230 24 2.13 1.83 0.51 5.85 1.40 

U-234 24 3.39 2.47 0.58 18.30 3.48 

U-235 26 0.25 0.22 0.07 0.70 0.14 

U-235 24 0.19 0.14 0.03 0.99 0.19 
U-238 24 3.43 2.68 0.83 19.00 3.61 

Source: EPA 2014a 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 
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Table 3-15 Descriptive Statistics for Metals and Radionuclides in Soil Collected Near 
the Fenceline 

Chemical n Mean Median Minimum Maximum 
Standard 
Deviation 

Metals (mg/kg)  

Arsenic 4 3.72 3.76 2.67 4.71 0.95 

Lead 4 9.31 8.74 6.45 13.30 3.33 

Molybdenum 4 0.94 1.01 0.35 1.41 0.50 

Selenium 4 0.48 0.50 0.23 0.68 0.22 

Vanadium 4 20.58 19.85 15.10 27.50 6.38 

Radionuclides (pCi/g) 
Ra-226 4 2.41 2.39 1.20 3.64 1.00 

Ra-228 4 0.87 0.89 0.61 1.09 0.23 

Th-230 4 1.56 1.50 0.66 2.58 0.80 

U-234 4 1.17 1.13 0.49 1.95 0.62 

U-235 4 0.15 0.15 0.08 0.22 0.06 

U-235 4 0.12 0.12 0.08 0.17 0.05 

U-238 4 1.14 1.07 0.52 1.90 0.57 

Source: EPA 2014a 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 

3.2.7.3 Soil Sampling Near Evaporation Ponds 

In 2009, HMC collected soil samples around the evaporation ponds (EP-1, EP-2, and EP-3).  The 

objective of the soil sampling was to characterize pre-construction soil conditions near EP-3 and 

provide general indicators of soil quality near EP-1 and EP-2.  The location of the soil samples 

collected is displayed on Figure 3-63.  Soil samples were collected from the surface (0 inch to 6 

inches) around EP-1 and EP-2 (17 locations) and EP-3 (10 locations).  Subsurface samples (depths 

greater than 6 inches) were collected at 11 of the 17 EP-1 and EP-2 locations and at all EP-3 

locations.   

The samples obtained in the vicinity of EP-1, EP-2, and EP-3 were analyzed for radionuclides (Ra-

226, Th-230, and uranium), molybdenum, selenium and a number of soil quality parameters that are 

not relevant to the RI Report and are therefore not included in this report.  Analytical methods used 

for the analysis are provided in Table 3-16.  
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Table 3-16 Analytical Methods for Soil Analysis 

Parameter Method Number Method 
Soil digestion  EPA Method 30521 Microwave digestion 
Radium-226 EPA Method 903.12 Radon emanation 
Thorium-230 ESM 4506/41083 Alpha spectroscopy 
Total Uranium EPA 60201 EPA 60201 
Total Molybdenum 

EPA 60201 EPA 60201 
Total Selenium 

Source: HMC 2014 

1.  EPA 2007a  

2.  EPA 2008 

3.  Instrument manufacturer procedure: Alpha Spectrometer Counting Procedure (4108), Determination of Thorium in 

Soil and Water 

Results from the analysis of samples collected near EP-1 and EP-2 for molybdenum and selenium 

are provided in Table 3-17. 

Table 3-17 Analytical Results: Molybdenum and Selenium Concentrations Near EP-1 
and EP-2. 

Sample ID 

Molybdenum Selenium 

Sample ID 

Molybdenum Selenium 

mg/kg mg/kg mg/kg mg/kg 
EP-1 0-6" 131 12 EP-9 12-18" 6 2 12 

EP-1 6-12" 111 12 EP-10 0-6" 81 12 
EP-2 0-6" 62 12 EP-10 6-12" 62 12 
EP-3 0-6" 261 12 EP-11 0-6" 72 12 

EP-3 6-12" 91 12 EP-12 0-6" 72 12 
EP-3 12-18" 62 12 EP-13 0-6" 201 31 

EP-4 0-6" 62 12 EP-13 6-12" 181 41 
EP-4 6-12" 62 12 EP-13 12-18" 62 12 
EP-5 0-6" 62 12 EP-14 0-6" 121 21 
EP-6 0-6" 62 12 EP-14 6-12" 7 1 21 

EP-6 6-12" 62 12 EP-15 0-6" 72 12 
EP-6 12-18" 62 12 EP-16 0-6" 201 31 

EP-7 0-6" 62 12 EP-16 6-12" 121 31 
EP-7 6-12" 62 12 EP-16 12-18" 62 31 
EP-8 0-6" 62 12 EP-17 0-6" 62 12 
EP-9 0-6" 111 12 EP-17 6-12" 62 12 

EP-9 6-12" 62 12    

Source: HMC 2014  

1.  Sample result qualified as B; i.e., analyte concentration detected at a value between method and practical 

quantitation limits.  The associated value is an estimated quantity.   

2.   Sample result qualified as U; i.e., the material was analyzed for, but was not detected above the level of the 

associated value.  The associated value is the sample quantitation or detection limit. 

mg/kg = milligram per kilogram 

Table 3-18 lists the concentrations of Ra-226, Th-230, and uranium from samples collected near EP-

1 and EP-2.  Concentrations of molybdenum and selenium from samples collected near EP-3 are 

listed in Table 3-19 and Table 3-20 lists radionuclide concentrations from samples collected near 

EP-3.  Figure 3-62 displays the Ra-226 results from the soil samples collected.  
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Table 3-18 Analytical Results: Radionuclide Concentrations Near EP-1 and EP-2. 

Sample ID 

Radium-226 Thorium-230 Uranium 

Concentration MDC Concentration MDC Concentration 

pCi/g pCi/g pCi/g pCi/g mg/kg pCi/g 
EP-1 0-6" 0.7 1.1 -0.1 1.6 13 9 
EP-1 6-12" 9.9 1.6 1.4 1.5 5 3 
EP-2 0-6" 1.1 1.5 0.53 1.4 6 4 
EP-3 0-6" 3.6 0.78 2.7 1.5 29 20 
EP-3 6-12" 1.5 0.92 0.43 1.6 6 4 
EP-3 12-18" 0.84 0.82 -0.24 1.6 41 31 
EP-4 0-6" 9 1.1 1.7 1.8 8 5 
EP-4 6-12" 1.3 0.99 0.14 1.6 21 11 
EP-5 0-6" 0.92 1.2 0.57 1.6 51 31 
EP-6 0-6" 1.1 1.2 0.66 2 61 41 
EP-6 6-12" 0.91 0.99 -0.07 1.7 21 11 
EP-6 12-18" 6.2 1.3 0.28 1.7 11 11 
EP-7 0-6" 0.65 0.44 0.44 1.5 41 31 
EP-7 6-12" 0.79 1.1 0.02 1.5 21 11 
EP-8 0-6" 1.2 1.1 3 1.5 21 11 
EP-9 0-6" 1.3 0.91 0.88 1.8 9 6 
EP-9 6-12" 1 1.1 0.39 1.5 31 21 
EP-9 12-18" 0.05 0.95 0.47 1.6 21 11 
EP-10 0-6" 4.1 1.2 1.5 1.6 15 10 
EP-10 6-12" 3.6 1.1 1.5 1.6 11 7 
EP-11 0-6" 3 1.3 2 1.6 8 5 
EP-12 0-6" 2.6 1.2 1.4 1.5 61 41 
EP-13 0-6" 2.3 1.1 1.3 1.6 24 16 
EP-13 6-12" 3.1 1.3 1.9 1.6 13 9 
EP-13 12-18" 1.5 1.2 0.68 1.6 41 31 
EP-14 0-6" 2 0.88 2.8 1.5 11 7 
EP-14 6-12" 1.7 0.97 0.61 1.6 6 4 
EP-15 0-6" 6.1 0.82 2.5 1.7 71 51 
EP-16 0-6" 4 1.1 2.3 1.6 16 11 
EP-16 6-12" 4.6 1.1 1.9 1.7 9 6 
EP-16 12-18" 1.8 0.81 1 1.7 51 31 
EP-17 0-6" 2.1 0.74 1.6 1.5 51 31 
EP-17 6-12" 2.2 0.81 2.9 1.5 30 20 

Source: HMC 2014  

1.  Sample result qualified as B; i.e., analyte concentration detected at a value between method and practical 

quantitation limits.  The associated value is an estimated quantity. 

pCi/g = picocurie per gram 

mg/kg = milligram per kilogram 
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Table 3-19 Analytical Results: Molybdenum and Selenium Near EP-3. 

Sample ID 

Molybdenum Selenium 

Sample ID 

Molybdenum Selenium 

mg/kg mg/kg mg/kg mg/kg 
EP3-1 0-6" 62 21 EP3-5 0-6" 62 12 
EP3-1 6-18" 62 12 EP3-5 6-18" 62 12 
EP3-2 0-6" 49 21 EP3-6 0-6" 62 12 
EP3-2 6-18" 282 1 EP3-6 6-18" 62 12 
EP3-3 0-6" 62 31 EP3-7 0-6" 62 12 
EP3-3 6-18" 62 12 EP3-7 6-18" 62 12 
EP3-4 0-6" 62 12 EP3-8 0-6" 62 12 
EP3-4 6-18" 62 12 EP3-8 6-18" 62 12 

Source: HMC 2014 

1.  Sample result qualified as B; i.e., analyte concentration detected at a value between method and practical 

quantitation limits.  The associated value is an estimated quantity. 

2.  Sample result qualified as U; i.e., the material was analyzed for, but was not detected above the level of the 

associated value.  The associated value is the sample quantitation or detection limit. 

mg/kg = milligram per kilogram 

Table 3-20 Analytical Results: Radionuclide Concentrations Near EP-3. 

Sample ID 

Radium-226 Thorium-230 Uranium, total 

Concentration MDC Concentration MDC Concentration 

pCi/g pCi/g pCi/g pCi/g mg/kg pCi/g 
EP3-1 0-6" 14 1 2.9 1.4 6 4 
EP3-1 6-18" 3.8 1.1 1.9 1.5 31 21 
EP3-2 0-6" 2.8 0.77 1.3 1.5 44 30 
EP3-2 6-18" 2.6 1 1.3 1.5 24 16 
EP3-3 0-6" 8.3 1 7.4 1.5 61 41 
EP3-3 6-18" 2.9 1.1 1.6 1.5 8 5 
EP3-4 0-6" 5.9 0.86 2 1.7 31 21 
EP3-4 6-18" 1.5 0.95 0.77 1.4 3 1 21 
EP3-5 0-6" 2.8 0.75 2.4 1.4 3 1 21 
EP3-5 6-18" 1.9 0.95 1.8 1.5 3 1 21 
EP3-6 0-6" 5.5 1.2 3 1.4 6 1 31 
EP3-6 6-18" 1.3 0.8 0.85 1.7 3 1 21 
EP3-7 0-6" 5.6 0.73 7.1 1.6 5 1 31 
EP3-7 6-18" 3 0.8 2.3 1.3 3 1 21 
EP3-8 0-6" 3.3 1 2.3 1.5 4 1 31 
EP3-8 6-18" 1.4 1.1 0.91 1.4 2 1 11 
EP3-9 0-6" 1.7 0.83 2.2 1.9 3 1 21 
EP3-9 6-18" 1.1 0.83 0.98 1.6 2 1 11 
EP3-10 0-6" 1 0.82 1.1 1.4 3 1 21 
EP3-10 6-18" 0.04 1.1 0.12 1.7 2 1 11 

Source: HMC 2014  

Sample result qualified as B; i.e., analyte concentration detected at a value between method and practical 

quantitation limits.  The associated value is an estimated quantity. 

pCi/g = picocurie per gram 

mg/kg = milligram per kilogram 
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3.2.7.4 Windblown Contamination Remediation Outside the Homestake Facility 

As described in Section 1.4.2.2, soil remediation was conducted as part of the facility 

decommissioning to remediate soil impacted by dust generated during mill operations.  The 

remediation occurred both within and outside the license boundary, as shown in Figure 1.5.   

Remediation of the windblown areas outside license boundaries were remediated as required by 

NRC License Condition 29C and in accordance with 10 CFR 40 Appendix A Criterion 6 (6).  

Specifically, the soil cleanup criteria was: 

• 10.5 piC/g in the upper 15 cm of soil 

• 20.5 piC/g below 15 cm the ground surface 

See Section 1.4.2.2 for further discussion of the soil cleanup criteria. 

Confirmation sampling of the areas outside the license boundary consisted of both field gamma 

readings and confirmation sampling and analysis.  In addition, the density of confirmation sampling 

varied for the “inner zone” and the “outer zone”.  Refer to Figure 1-5 for the extent of the zones.  

Areas outside the license boundary were within the outer zone.  The confirmation sampling for the 

outer zone was performed as follows: 

• Grid blocks measuring 500 feet by 500 feet were established. 

• The grid blocks were futher divided into 100 square meter blocks (roughly 33 feet by 33 feet).  

Areas were remediated until the average gamma reading for any area of 100 square meter 

size was 21,000 counts per minute (cpm) or less. 

• For the first 52 500 foot by 500 foot grid blocks, the 100 square meters with the highest 

average gamma reading within each grid block was sampled and analyzed for Ra-226. 

• Statictics were calculated for the 52 samples and compared to the cleanup criteria of 10.5 

piC/g for Ra-226.  The mean concentration was 2.51 pCi/g and the 95% confidence level 

using the student t test was 2.6 piC/g, which is much less that the cleanup criteria (ERG 

1995). 

• Based on passing the statistical test, the remaining outer zone was divided into 1,000 foot by 

1,000 foot grid blocks.  One sample from the 100 square meter block within each 1,000 foot 

by 1,000 fot grid block with the highest average gamma reading was sampled and analyzed 

for Ra-226.  A total of 78 samples was collected using the larger grid blocks. 

• Statistics for the set of 78 samples indicated that the mean concentration was 2.95 pCi/g 

(ERG 1995) and the 95% confidence level using the student t test was 3.5 piC/g, which is 

much less that the cleanup criteria (ERG 1995). 

Confirmation samples collected were analyzed using an on-site lab and approximately ten percent of 

the samples were analyzed at an off-site laboratory for quality control.   

Gamma scans and confirmation scanning extended beyond the extent of soil remediation to verify 

that the extent of windblown contaminants had been remediated.  In the report documenting the 
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remediation, the area beyond what was remediated was referred to as the “off-set” area.  Generally, 

the offset area extended 100 - 200 feet beyond the remediation limits.   

As described in Section 1.4.2.2, the objective of the windblown cleanup was to remediate the top 15 

cm of soil to less than 10.5 pCi/g.  This cleanup objective was met.  Details of the remediation 

results, including the plates showing the gamma scan results, are available in Appendix C.  

Documentation of NRC approval of the remediation is also available in Appendix C. 

The mean concentrations of Ra-226 were based on a sampling methodology that was biased high.  

For each 500 foot by 500 foot grid blocks, there were 225 100 square meters blocks that were 

scanned.  On average there were between 8 and 9 gamma readings recorded within each 100 

square meters block.  The block with the highest average gamma reading was sampled.  For the 

1,000 foot by 1,000 foot grid blocks, there were 900 100 square meters blocks and the one with the 

highest average gamma reading was sampled.  As a result, the mean Ra-226 concentrations do not 

represent the average Ra-226 concentration in the surface soil after remediation, but a concentration 

that is higher. 

Two relatively recent activities provide relevant information that can be compared to the confirmation 

data from the windblown remediation: 

• In 2013, the EPA completed a Time Critical Removal Action which included soil remediation 

in the nearby subdivisions.  For the Removal Action, an action level of 3.5 pCi/g was used, 

which is higher than the confirmation sample averages (EPA 2013). 

• In 2019, Homestake conducted a gamma survey of a portion of the San Mateo alluvial flood 

plain upgradient of the Homestake Facility.  See Figure 3-64 for the location and a graphic 

display of the gamma survey results.  The average of the upgradient gamma data was 

calculated to be 14,337 cpm (ERG 2019).  The 52 500 foot by 500 foot grid blocks recorded 

an average gamma reading of 16,629 cpm.  Although the average gamma confirmation data 

is higher, the confirmation sampling methodology was biased high. 

Preliminary analyses indicate that potential health risks within the windblown remediation area 

outside facility license boundaries are within EPA’s risk management range.  The analysis included 

using the RadPRG calculator to compute a PRG range for Ra-226 for a trespasser scenario.  The 

PRG range for 1x10-4 to 1x10-6 cancer risk was 0.98 – 98 pCi/g.  Confirmation sampling completed 

within the outer zone found the average concentration of Ra-226 in the 100 square meters blocks 

with the highest gamma reading to be 2.51 pCi/g and 2.95 pCi/g.  Compared to the trespasser risk 

range computed with the RadPRG calculator, these concentrations would represent a cancer risk 

within 1x10-5 to 1x10-6. 

 Nature and Extent of Air Contamination from the Homestake 
Facility 

HMC operates an air-monitoring program for the Homestake Facility.  Monitoring data is used to 

assess the impact on nearby residences and the environment using monitors placed along the 

perimeter of the Homestake Facility.  Potential exposures from the Homestake Facility include: 

• Air particulates  

• Radon 222 
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• Direct gamma radiation 

Monitors for the above parameters at the Homestake Facility are summarized in Table 3-21.  Figure 

3-5 shows the locations of these monitors. 

Table 3-21 Summary of Air Monitoring Locations 

Station Sampling Unit Location Notes 

HMC-1 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

Located to have the highest 
concentrations of radioactive airborne 
particulates 

HMC-1A 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

In sectors to have the highest 
concentrations of radioactive airborne 
particulates 
Added in 1st Quarter 2010 

HMC-2 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

Located to have the highest 
concentrations of radioactive airborne 
particulates 

HMC-3 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

Located to have the highest 
concentrations of radioactive airborne 
particulates 

HMC-4 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

At facility boundary nearest occupied 
residences 

HMC-5 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

At facility boundary nearest occupied 
residences 

HMC-6 
Hi-Volume Particulate (Air) 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

Background for airborne particulate 

HMC-7 
Particulate Blank 
Track Etch Cup (Radon) 

At facility boundary, south of the LTP, 
along Highway 605 

HMC-16 
Track Etch Cup (Radon) 
OSL Badge (Gamma) 

Background for Radon and Direct 
Gamma Radiation 

Source: HMC 2013a 

OSL = optically stimulated luminescence detector 

HMC-16 is the NRC approved air monitoring location for radon background at the Homestake 

Facility and HMC-6 is the NRC approved location for airborne particulates at the Homestake Facility.   

These background locations were selected when the Homestake Facility was licensed in 1958 

and a basis for the selection of these locations is not documented in the record.   

For particulates, the most appropriate location for a background station would be upwind.  As stated 

in Section 2.3.2, the most dominant (strongest) winds are from the west and southwest.  HMC-6’s 

location to the west would seem appropriate, but a study into the most appropriate location has 

not been conducted. 

In 2013, HMC conducted an evaluation of radon background to evaluate whether HMC-16 is 

appropriate and if not, to select a more appropriate location.  A key consideration in selecting the 

appropriate background is the conceptual model for radon transport from the Homestake Facility and 

other sources.  Based on evaluation of collected data and air modeling completed by HMC, the 

highest radon concentrations in air occur during calm or near-calm conditions.  During calm 
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conditions radon transport is driven predominantly by topography, moving principally downgradient 

(HMC 2013b).  Thus, an appropriate location for background is topographically upgradient from the 

Homestake Facility and situated in a similar topographic position.  Other key considerations for 

selecting an appropriate location include: 

• Within an area that has similar geologic formations; and 

• Within an area that is far enough from the Homestake Facility to not be significantly affected 

by Homestake Facility off-gassing of radon. 

HMC-16 is topographically higher than nearby drainages and isolated from San Mateo Creek.  For 

these reasons, HMC has concluded that it is likely underestimating background radon 

concentrations (HMC 2013b). 

3.2.8.1 Radionuclides of Potential Concern 

ROPCs at the Homestake Facility are monitored by HMC and include: 

• Uranium, Th-230, Ra-226 

• Radon-222 

• Gamma radiation 

3.2.8.2 Uranium, Radium-226, and Thorium-230 

Particulate samplers are analyzed for natural uranium, Ra-226, and Th-230.  Monitoring station 

HMC-6 is considered background for airborne particulates.   

Semiannual reports submitted to NRC summarize radionuclide concentrations.  Table 3-22 

summarizes the average quarterly results of radionuclide concentrations in micro Curies per milliliter 

(µCi/ml) for the high volume samplers for calendar years 2015 and 2018. 
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Table 3-22 Radionuclide Concentrations (µCi/ml) 2015 through 2018 

Monitor Location Radionuclide Average Max Min 

HMC-1 
Uranium 2.79E-16 4.73E-16 1.25E-16 
Th-230 1.58E-17 2.50E-17 6.75E-18 
Ra-226 2.53E-17 3.00E-17 1.60E-17 

HMC-1A2 
Uranium 1.72E-16 2.85E-16 9.25E-17 
Th-230 1.86E-17 2.60E-17 1.08E-17 
Ra-226 2.68E-17 3.50E-17 1.25E-17 

HMC-2 

Uranium 2.59E-16 4.58E-16 1.45E-16 
Th-230 1.99E-17 3.50E-17 1.10E-17 

Ra-226 3.03E-17 3.75E-17 1.85E-17 

HMC-3 

Uranium 6.33E-16 1.12E-15 4.23E-16 

Th-230 2.00E-17 3.00E-17 1.38E-17 

Ra-226 3.32E-17 4.00E-17 2.03E-17 

HMC-4 

Uranium 8.56E-16 1.50E-15 4.63E-16 

Th-230 4.01E-17 6.50E-17 2.13E-17 

Ra-226 5.63E-17 9.25E-17 2.78E-17 

HMC-5 

Uranium 1.82E-15 2.58E-15 1.04E-15 

Th-230 2.34E-17 4.25E-17 1.25E-17 

Ra-226 3.58E-17 4.25E-17 2.58E-17 

HMC-6 
(Background) 

Uranium 3.24E-16 4.63E-16 1.93E-16 

Th-230 2.14E-17 3.75E-17 1.20E-17 

Ra-226 3.56E-17 4.25E-17 2.23E-17 

Source: HMC 2013a; HMC 2019c 

3.2.8.3 Radon-222/220 

Semiannual reports submitted to NRC summarize radon gas concentrations.  Table 3-23 

summarizes the average semiannual results of radon concentrations (µCi/ml) for the track etch 

samplers for calendar years 2015 through 2018.  HMC-16 is considered background for radon and 

direct gamma radiation.   
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Table 3-23 Summary of Annual Radon Gas Monitoring Results 2015 through 2018 
(pCi/L) 

Monitor Location 

 

2015 2016 2017 2018 

HMC-1 1.13 0.91 0.73 0.80 

HMC-1A 1.18 0.94 0.62 0.73 

HMC-2 1.21 0.97 0.72 0.93 

HMC-3 0.92 0.72 0.57 0.71 

HMC-4 1.37 1.10 0.71 0.89 

HMC-5 1.37 0.91 0.68 0.84 

HMC-6 0.98 0.92 0.69 0.69 

HMC-7 0.84 0.85 0.69 0.81 

HMC-16 
(Background) 

0.65 0.49 0.32 0.35 

Source: HMC 2013a; HMC 2019c 

NA = Not available, data set incomplete 

μCi/mL = microCurie per milliliter 

A NRC License amendment in 2002 requires HMC to collect radon flux measurements annually.  

Radon flux is measured with radon canisters placed on the LTP and STP.  Radon flux from the mill 

tailings pile is limited to 20 pCi/m2s in accordance with National Emission Standards for Hazardous 

Air Pollutants Subpart W: Standards for Radon Emissions from Operating Uranium Mill Tailings.   

Through 2016, 100 canisters distributed over the interim covers on the LTP and STP were used to 

measure the radon flux.  Starting in 2017, 200 canisters, 100 on the LTP and 100 on the STP, were 

used.  Figure 3-66 shows the locations of these canisters. 

Prior to 2017, the average radon flux from the LTP was calculated using the area-weighted average 

of the flux measured annually from the top of the LTP and the flux measured on the side slopes and 

aprons in 1994 and 1995.  The area of the aprons and side slopes constitutes 65 percent of the total 

area with the top of the pile being 35 percent.  In 2017, NRC determined average flux of the LTP 

could no longer include the side slope.  At the STP, because the evaporation pond (EP-1) that sits 

atop the STP is an operational facility, flux calculations using an area-weighted average is 

appropriate.   

Table 3-24 summarizes the radon flux measurements for the LTP and the STP since 2003.  As can 

be seen, the regulatory limit of 20 pCi/m2s was exceeded in 2016-2018.  In 2017, Homestake 

requested a variance from the flux standard for the top of the LTP as existing groundwater treatment 

and monitoring wells prevent placement of final radon barrier.  Discussions with NRC on the path 

forward are ongoing and resolution is expected in 2020.  In addition, dose assessment based on site 

measurements indicates the limit exceedance doesnot result in exceedances of public dose limits 

(HMC 2019c).   
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Table 3-24 Radon Flux Measurements for Large and Small Tailings Pile 

Year 

Total 
Number of 
Canisters 

Total 
Number of 
Readings 

Number of 
Measurements 

Location 

Average Measured 
Flux1 

(Average) pCi/m2s 

LTP STP LTP STP 
2003 89 97 52 46 14.1 5.58 

2004 89 99 66 33 20.3 7.7 

2005 97 101 61 36 15.3 8.21 

2006 97 102 61 36 20.6 6.9 

2007 97 97 61 36 14.1 12.05 

2008 97 103 64 36 9.73 4.67 

2009 96 102 64 35 16.8 5.6 

2010 97 103 65 35 17.5 6.59 

2011 100 100 65 36 18.8 9.14 

2012 100 99 63 36 15.67 4.12 

2013 100 100 64 36 18.93 8.28 

2014 100 100 64 36 19.7 6.84 

2015 100 100 64 36 19.64 7.22 

2016 204 200 100 100 21.73 7.88 

2017 200 200 100 100 46.6 3.5 

2018 200 200 100 100 51.3 12.7 

Source: HMC 2013a, HMC 2019c 

1 Individual canister measurements are presented in annual monitoring reports 

pCi/m2s = picocurie per square meter per second 

LTP = Large Tailings Pile 

STP = Small Tailings Pile 

Measured average flux values for the LTP slightly exceeded the 20 pCi/m2s standard in 2004, 2006, 

2010, 2011, and 2015 - 2018.  In 2004, additional interim cover was placed on the top of the LTP 

and new measurements were collected at canister locations that were affected by the new cover.  A 

new average was calculated for the LTP, which brought the pile into compliance.  For the year 2006, 

the measurements could not be made until September.  Because of inclement weather, interim 

cover could not be added until early 2007 where the new measurements indicated an average flux of 

18.1 pCi/m2 (Cox 2007).  Values reported in Table 3-24 are final measurements.   

In 2011, EPA collected radon data from locations on HMC property.  Monitoring stations were 

established at 12 locations along the fenceline between the Homestake Facility and the subdivisions 

(Murray Acres and Broadview Acres) and at 9 locations either upgradient or downgradient of the 

former mill facilities.  Figures 3-67 and 3-68 show the monitoring station locations.  At each of the 

locations, detectors were in place for approximately 3 months.  Monitoring continued for 1 year.  Two 

detectors were placed each quarter at fenceline monitoring stations: one approximately 5 feet above 

the ground surface and one approximately 6 inches above the ground surface.  At the nine stations 

upgradient or downgradient of the former mill facilities, three detectors were placed 5 feet above the 

ground surface.  At 10 percent of the detectors, an additional, co-located detector was installed for 

data quality assurance.   
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During the third and fourth quarters of radon data collection, two passive track-etch detectors were 

placed side by side at some of the radon monitoring stations, with one of the detectors having a 

thoron proof filter and the second that detects both radon 222 and thoron (radon-220).  Thoron gas 

is then calculated based on equations and procedures provided by Department of Energy (Pearson, 

et al. 1991).  It is important to note that the correction factors and the calculation of radon (222 and 

220) were based on the direct relationship between measured values of the two detectors, one with 

thoron filter and the other without thoron filter.  Table 3-25 summarizes EPA’s corrected results. 

Table 3-25 Annual HMC Radon Results adjusted for Thoron (Radon-220) in pCi/L 

Location Annual HMC Radon Results adjusted for Thoron Sub-Location 

HMC01 0.91 Upgradient North of Facility 

HMC02 1.37 Upgradient North of Facility 

HMC03 1 Upgradient North of Facility 

HMC04 1.12 Upgradient North of Facility 

HMC05 2.1 Downgradient South of Facility 

HMC06 2.36 Downgradient South of Facility 

HMC07 2.36 Downgradient South of Facility 

HMC08 1.2 West of the Facility 

HMC09 0.54 North West of the Facility 

Source: EPA 2014a 

pCi/L = picocurie per Liter 

3.2.8.4 Gamma Radiation 

Semiannual reports submitted to NRC summarize direct gamma radiation results.  Table 3-26 

summarizes the average semiannual results of direct gamma radiation results (millirems per year 

[mrem/yr]) for the optically stimulated luminescence samplers for calendar years 2009 through 2012. 

Table 3-26 Net Annual Gamma-Ray Exposure Rate at Nearest Neighbor Locations1 
(mrem/yr) 

Year HMC-1 HMC-2 HMC-3 HMC-42 HMC-52 

2012 3 12 6 15 17 

2011 3.5 17 0 15 15.5 

2010 0 14 8 17 22 

2009 1 13 36 11 9 
Source:  HMC 2013a 

1.  Values assume 10 percent occupancy.   

2.  Location used to demonstrate compliance with public dose limits. 



 Nature and Extent of Contamination 

Homestake Mining Company SF Site 3-31 June 2020 

Final RI Report 

3.3 Impacts to Environmental Media at the Land Treatment 
Areas 

The LTAs were irrigated with groundwater that contained uranium, selenium, and other chemicals.  

This section will describe soil and groundwater impacts to LTAs from irrigation activities.  

Comparison of pre-irrigation and post-irrigation sampling and analysis of groundwater and soil will be 

used as the basis for the impacts. 

 Nature and Extent of Groundwater Contamination at Land 
Treatment Areas  

Impacts to the underlying aquifers resulting from irrigation using Site groundwater are presented for 

the 120-acre flood irrigation field (located in Section 34), the 150-acre center pivot irrigation field 

(located in Section 33), the 24-acre flood irrigation field (located in Section 33), and the 100-acre 

center pivot irrigation field (located in Section 28).  Information regarding the geology and 

hydrogeology as well as concentrations of chemicals monitored is provided the LTAs.   

3.3.1.1 Chemicals of Potential Concern at Land Treatment Areas 

Based on the chemistry of the groundwater applied to the LTAs, uranium, selenium, and 

molybdenum are the COPCs for groundwater below the LTAs.  Other parameters including sulfate, 

TDS, chloride, and nitrate are also monitored to evaluate impacts to water quality. 

3.3.1.2 Groundwater Impacts at the 120-Acre Flood Irrigation Field 

Figure 3-69 provides a plan view of the 120-acre flood irrigation field and Figure 3-70 provides a 

geologic cross-section of the area.  As shown on the cross-section, the San Mateo alluvial aquifer 

exists throughout the extent of the 120-acre flood irrigation field (HMC 2014).  Table 3-27 provides 

data from monitoring wells used to collect groundwater samples.  As shown on Figure 3-69, wells 

555, 556, and 557 are located on the western edge of the 120-acre flood irrigation field and wells 

844 and 845 are located on the north and south boundaries of the 120-acre flood irrigation field, 

respectively.  Well 846 is located approximately 0.25 mile west of the 120-acre flood irrigation field. 
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Table 3-27 Well Data for 120-Acre Flood Irrigation Field 

Well 
Well Depth 

(ft-bgs) 

Casing 
Diameter 

(inch) 

Water Level 

Date 
Depth 

(ft-bgs) 
Elevation 
(ft-msl) 

555 80 5 2/6/2018 47.52 6509.62 

556 80 5 2/6/2018 54 6502.02 

557 70 5 2/10/2016 41.55 6512.22 

844 75 4 2/6/2018 41.56 6514.57 

845 65 4 2/6/2018 39.62 6517.43 

846 75 4 12/3/2018 43.82 6505.1 

Well 

Pipe 
stickup 
Above 

Ground 
Surface (ft) 

Well 
Elevation 

Top of Pipe 
(ft-msl) 

Base of 
Alluvium 
(ft-bgs) 

Base of 
Alluvium 
(ft-msl) 

Well Screen 
Interval 
(ft bgs) 

Alluvium 
Saturated 
Thickness 

(ft) 

555 2 6557 80 6477 60-80 32.62 

556 2 6556 78 6478 60-80 24.02 

557 2 6556 70 6486 50-70 26.22 

844 1.2 6556.13 70 6484.9 35-75 29.67 

845 1.7 6557.05 55 6500.4 45-65 17.03 

846 0.8 6548.92 65 6483.1 40-65 22.00 

Source: HMC 2014, HMC 2019c 

bgs = below ground surface 

ft = feet 

msl = mean sea level 

Figures 3-71 through 3-77 present COPC concentrations over time for wells 555, 556, 557, 844, 

845, and 846.  These wells are used to monitor the 120-acre flood irrigation field.  There has not 

been a discernable change trend in uranium concentration with the exception of well 844, which 

appears to be trending slightly upward from 2005 to 2012.  Subsequently, the well has been trending 

downward with uranium concentrations below the established and approved alluvial background 

concentration of 0.16 mg/L.  Well 555 has been monitored since 2011 and the uranium 

concentration may be trending up slightly.  The relatively short monitoring period for this well makes 

trend analysis less certain than the other wells with all uranium concentrations continuing to be well 

below the established and approved alluvial background concentration.   

Selenium concentrations in well 846 appear to be trending upward since 1995.  Since this trend 

begins prior to the start of the irrigation, the rise is not likely associated with the land treatment 

program.  Wells 844 and 845 both experienced a rise in selenium concentrations, occurring in 2002 

in the former and between 2003 and 2005 in the latter.  Since those events, selenium concentrations 

in both wells appear to have stabilized at a concentration well below the established and approved 

alluvial background of 0.32 mg/L.  Well 557, which has been monitored since 2010, appears to be 

trending upward but remains well below the alluvial background concentration.  A trend is not noted 

in wells 555 and 556.   

Molybdenum concentrations in all wells appear stable since 1997.  
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Sulfate concentrations in wells 844 and 845 have exhibited a general increase during the period of 

irrigation, but their concentrations are slightly less than concentrations that were observed prior to 

the mid-1990s.  Sulfate concentrations in monitoring well 846 have shown an increasing trend since 

the early 1990s.  Wells 555, 556, and 557, which have been monitored since 2010, show varied 

trends: well 555 appears to be trending upward: well 556 appears stable: and well 557 appears to be 

trending downward.  It is unclear from the data whether any of the wells are reacting in response to 

land irrigation.  The TDS and chloride trends over time have shown similar patterns to those of 

sulfate.  

In wells 844 and 845, nitrate concentrations have dropped from 2004 to 2012, then rose in 2013, 

while well 846 rose steadily from 1996 through 2012, and then dropped in 2013.  Wells 555 and 557 

appear to be trending upward since 2011 and well 556 is trending slightly downward. 

3.3.1.3 Groundwater Impacts at the 150-Acre Center Pivot and 24-Acre Flood Irrigation 

Land Treatment Areas 

Figure 3-78 provides a plan view of the 150-acre center pivot irrigation field and 24-acre flood 

irrigation fields.  The 150-acre center pivot irrigation field is underlain by the Rio San Jose alluvium 

(HMC 2014) as shown on the geologic cross-section displayed on Figure 3-79.  A geologic 

cross-section of the 24-acre flood irrigation field is shown on Figure 3-70.  Alluvium also underlies 

the 24-acre flood irrigation field; however, bedrock elevation is greater than the groundwater surface 

elevation below much of this field, thus, the alluvial aquifer is not present.  Table 3-28 presents the 

monitoring well data. 
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Table 3-28 Well Data for 150-Acre Center Pivot Irrigation and 24-Acre Flood Irrigation 
Land Treatment Areas 

Well 
Well Depth 

(ft-bgs) 

Casing 
Diameter 

(inch) 

Water Level 

Date 
Depth 

(ft-bgs) 
Elevation 
(ft-msl) 

551 130 5 12/26/2018 99 6448.3 

553 120 5 12/26/2018 104.1 6443.38 

554 140 5 12/26/2018 106.7 6440.47 

647 140 4.5 12/26/2018 104.9 6447.01 

649 124 4.5 12/26/2018 102.9 6440.39 

650 109 4.5 12/26/2018 81.73 6465.38 

658 130 6 12/26/2018 107.5 6442.68 

Well 

Pipe 
Stickup 
Above 

Ground 
Surface (ft) 

Well 
Elevation 

Top of Pipe 
(ft-msl) 

Base of 
Alluvium 
(ft-bgs) 

Base of 
Alluvium 
(ft-msl) 

Well Screen 
Interval 
(ft bgs) 

Alluvium 
Saturated 
Thickness 

(ft) 

551 2 6547.3 120 6433 90-130 15.30 

553 2 6547.48 110 6433 80-120 10.38 

554 2 6547.17 130 6411 100-140 29.47 

647 1.4 6551.91 132 6418.5 80-140 28.51 

649 0.3 6543.29 115 6428 84-124 12.39 

650 2.2 6547.11 103 6441.9 89-109 23.48 

658 0.4 6550.18 129 6420.8 89-130 21.88 

Source: HMC 2014, HMC 2019c 

bgs = below ground surface 

ft = feet 

msl = mean sea level 

Figures 3-80 through 3-86 present COPC concentrations over time for wells 551, 553, 554, 647, 

649, 650, and 658.  Each of these wells (with the exception of well 650) is used to monitor the 150-

acre center pivot irrigation field, which was irrigated from 2000 through 2009.  There has not been a 

discernable change in uranium or selenium concentrations over the monitoring period (1997 to 

2014).  Uranium and selenium concentrations remain well below the approved alluvial background 

standard.  Very few data points exhibit concentrations above the DL for molybdenum.    

Sulfate concentrations in the wells appear to be trending up slightly since 2009, with the exception of 

well 658, which appears to be trending flat to slightly lower, and well 649, which has been trending 

slightly upward since 2007.  The trend may have flattened for several wells since 2012, including 

wells 551, 553, and 647.  All wells, however, remain well below the approved alluvial background 

standard for sulfate of 1,500 mg/L.  Much like the other irrigation fields, TDS trends are similar to 

sulfate and they also are below the approved alluvial background for TDS of 2,734 mg/L.  

Concentrations of TDS recorded in wells 551, 553, and 554 have a slight upward trend since 

monitoring began in these wells in 2009.  TDS in wells 647 and 650 has been stable since 2010.  

Chloride concentrations in wells 553 and 554 have a slight upward trend since monitoring began in 
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these wells in 2009, while well 551 has been generally stable since 2010.  In wells 647 and 650, 

concentrations trended upward from 2009 to 2011 and have been stable since.  Wells 649 and 658 

appear to trend up slightly since 2012 with all these well below the approved background standard 

within the alluvial aquifer for chloride of 250 mg/L.  Nitrate concentrations have fluctuated in many of 

the wells since monitoring began in 1995, but no significant trends are apparent with all wells below 

the approved nitrate standard for the alluvial aquifer of 12 mg/L. 

Well 650 is used to monitor the 24-acre flood irrigation field, which was irrigated in 2004, 2005, 2008, 

and 2009.  Figures 3-80 through 3-86 present COPC concentrations over time for this well.  There 

has not been a discernable change in uranium, selenium, or molybdenum concentrations over the 

monitoring period (1997 to 2014).  Sulfate, TDS, and chloride concentrations appear to be trending 

up since 2010.  Nitrate concentrations over time do not indicate a trend.  All COPC concentrations 

continue to be well below the approved NRC Site Cleanup Levels for the alluvium. 

3.3.1.4 Groundwater Impacts at the 100-Acre Center Pivot Irrigation Field 

Figure 3-87 provides a plan view of the 100-acre center pivot irrigation field and Figure 3-88 provides 

a geologic cross-section of the area.  This area has consisted of 60 acres of center pivot irrigation 

from 2002 through 2004, and, after expansion of the center pivot area, 100 irrigated acres from 2005 

through 2009 and in 2011 and 2012.  The 100-acre center pivot irrigation field exists over the San 

Mateo alluvial aquifer that extends to the western portion of Section 28 (HMC 2014).   

Table 3-29 provides data from monitoring wells 634, 881, 886, and 888, which are used to collect 

groundwater samples.  As shown on Figure 3-87, wells 881, 886, and 893 are located within the 

100-acre center pivot irrigation field and wells 634, 888, and 890 are located west of the 100-acre 

center pivot irrigation field.   
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Table 3-29 Well Data for 100-Acre Center Pivot Irrigation Field 

Well 
Well Depth 

(ft-bgs) 

Casing 
Diameter 

(inch) 

Water Level 

Date 
Depth 

(ft-bgs) 
Elevation 
(ft-msl) 

634 103 4.5 12/26/2018 71.14 6488.93 

881 96 4.5 12/26/2018 69.17 6495.87 

886 90 5 12/26/2018 65.78 6498.77 

888 105 5 12/26/2018 77.57 6479.76 

890 101 5 8/28/2018 74.33 6484.1 

893 98 4.5 12/26/2018 66.11 6497.86 

Well 

Well 
Elevation 

Top of Pipe 
(ft-msl) 

Pipe Stickup 
Above 

Ground 
Surface (ft) 

Base of 
Alluvium 
(ft-bgs) 

Base of 
Alluvium 
(ft-msl) 

Well 
Screen 
Interval 
(ft bgs) 

Alluvium 
Saturated 
Thicknes

s (ft) 

634 6560.07 2.8 95 6462.3 80-100 28.77 

881 6565.04 2 103 6460.0 Jun-96 34.41 

886 6564.55 1.5 87 6476.1 60-90 23.97 

888 6557.33 1.1 90 6466.2 75-105 16.7 

890 6558.43 1.7 93 6463.7 81-101 18.3 

893 6563.97 2.1 93 6468.9 78-98 25.5 

Source: HMC 2014, HMC 2019c 

bgs = below ground surface 

ft = feet 

msl = mean sea level 

Figures 3-89 through 3-95 present the COPC concentrations over time for wells 634, 881, 886, 888, 

890, and 893.  Uranium concentrations in well 881 trended downward from 2002 to late 2005, but 

have been variable with trending upward through 2010 and downward since that time.  In well 886, 

the trend from 2001 to 2013 was variable but generally downward until the last reading that was up 

sharply.  Well 893 was stable from 2002 through 2008, and has been variable since 2009.  In the 

downgradient wells (634, 888, and 890) there is no discernable trend.  Selenium concentrations 

have been generally stable with no discernable trends.  Molybdenum concentrations in the wells are 

mostly below DLs, though concentrations slightly higher than the DLs have been observed in wells 

881 (since 2008) and 886 (since 2010).  

Sulfate concentrations are variable, but there appears to be a slight upward trend for all wells 

between 2007 and 2012 with downward trends since that time.  The TDS and chloride trends have 

shown similar patterns to those of sulfate.  There do not appear to be any meaningful trends in the 

nitrate concentrations.   

 Nature and Extent of Soil Contamination at Land Treatment 
Areas  

Soil samples have been collected from within and near the irrigation fields from 1999 through 2013.  

Composite samples were prepared from locations within each irrigation area.  In 2000, samples 
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were collected from 0- to 6-inch, 6- to 18-inch, and 18- to 36-inch depth intervals.  Sampling depths 

during 2001 through 2013 were 0 to 1 foot, 1 to 2 feet, and 2 to 3 feet, respectively.  For simplicity, 

this variation is not noted further in the data presentation or evaluation.  Depths greater than 3 feet 

were first sampled in 2009.   

ACZ Laboratories, Inc., of Steamboat Springs, Colorado, performed the analyses on the soil 

samples from 1998 through 2012.  Energy Laboratories, Inc., of Billings, Montana, performed the 

analyses on the soil samples in 2013.  Samples were analyzed for uranium, selenium, molybdenum, 

calcium, magnesium, sodium, chloride, and sulfate and occurred following completion of irrigation.  

Results from uranium and selenium are presented. 

In 1998, HMC characterized uranium and selenium concentrations in soils, prior to selecting fields 

for land treatment of groundwater.  Refer to Figure 3-96 for the location of the samples collected in 

1998.  HMC also collected and analyzed soil samples outside the irrigated fields from 1999 through 

2010.  These results, along with the 1998 data, are used to calculate background concentrations for 

uranium and selenium in soil.  Background data is presented and discussed for each of the irrigation 

fields.  Tables summarizing analytical results for uranium and selenium from each sample used to 

calculate background are provided in Appendix E.   

3.3.2.1 Soil Chemicals of Potential Concern at Land Treatment Areas 

Based on the chemistry of the groundwater applied to the LTAs, uranium and selenium are the 

COPCs for soil within the LTAs.  Other parameters including molybdenum, calcium, magnesium, 

sodium, chloride, and sulfate are also monitored to evaluate impacts on water quality. 

3.3.2.2 Soil Impacts at the Flood Irrigation Fields 

Figures 3-97 through 3-110 display the locations of the soil samples collected each year from the 

flood irrigations fields and surrounding (background) locations.  The following information 

summarizes the number of samples collected within the irrigation fields by year: 

• 1999 and 2000: Nine locations within the 120-acre flood irrigation field 

• 2001: 30 samples from 3 depths at 10 locations within the 120-acre flood irrigation field 

• 2002: 36 samples from 3 depths at 12 locations within the 120-acre flood irrigation field 

• 2003: 33 samples from 3 depths at 11 locations within the 120-acre flood irrigation field 

• 2004, 2005, 2006, 2007, and 2008: 36 samples from 3 depths at 12 locations within the 120-

acre flood irrigation field and 3 locations within the 24-acre flood irrigation field 

• 2009:  Samples were collected from three lysimeters and five soil sampling locations within 

the 120-acre flood irrigation field and one lysimeter and one soil sampling location within the 

24-acre flood irrigation field 

• 2010:  Seven sample locations within the 120-acre flood irrigation field and one location 

within the 24-acre flood irrigation field 

• 2011:  Five sample locations within the 120-acre flood irrigation field and one location within 

the 24-acre flood irrigation field 

• 2012 and 2013: Five samples within the 120-acre flood irrigation field  
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Background concentrations for uranium and selenium are summarized in Table 3-30.  Values 

contained in the table are the average calculated from sample locations outside the irrigated area 

(refer to Figures 3-976 through 3-108) and from samples collected in 1998 (refer to Figure 3-96). 

Table 3-30 Statistics for Uranium and Selenium Background Concentrations for Flood 
Irrigation Fields 

Metal 
Interval 
(feet) n Mean Median Minimum Maximum 

Uranium (mg/kg) 

0-11 29 2.14 2.31 0.45 3.60 

1-2 17 1.81 1.60 0.53 3.93 

2-3 18 1.19 1.15 0.40 2.29 

3-4 2 0.75 0.75 0.56 0.94 

4-5 2 0.55 0.55 0.52 0.58 

5-6 4 0.44 0.47 0.31 0.52 

6-8 4 0.61 0.58 0.33 0.93 

8-10 4 0.68 0.68 0.27 1.11 

10-12 4 1.12 1.25 0.65 1.33 

12-14 1 0.96 0.96 0.96 0.96 

14-16 1 0.97 0.97 0.97 0.97 

Selenium (mg/kg) 

0-12 28 0.43 0.40 0.10 0.80 

1-2 16 0.45 0.37 0.20 0.87 

2-3 17 0.31 0.34 0.10 0.54 

3-4 2 0.17 0.17 0.16 0.17 

4-53 2 0.07 0.07 0.03 0.11 

5-6 4 0.05 0.05 0.03 0.09 

6-8 4 0.07 0.06 0.03 0.12 

8-10 4 0.09 0.09 0.03 0.17 

10-12 4 0.42 0.14 0.07 1.31 

12-14 1 0.53 0.53 0.53 0.53 

14-16 1 0.27 0.27 0.27 0.27 

Source: HMC 2014  

mg/kg = milligram per kilogram  

Notes: 

1.  17 samples collected from 0-12", 11 from 0-6", and one from 0-14"   

2.  16 samples collected from 0-12", 11 from 0-6", and one from 0-14"   

Figure 3-111 presents a plot of the uranium concentrations over time from the Section 33 and 34 

flood areas and compares them to average background.  Uranium concentrations have gradually 

increased in the 0- to 1-foot interval (referred to as Upper in Figure 3-111) for the previous 8 years 

and were steady in 2013, when irrigation did not occur.  The concentrations have had steady levels 

in the 1- to 2-foot interval for the last 6 years.  From 2001 to 2011, uranium concentrations in the 

120-acre flood irrigation field increased in the 0- to 1-foot layer from 2.72 mg/kg to a maximum of 

5.15 mg/kg in 2011, and were at 4.67 mg/kg and 4.70 mg/kg in 2012 and 2013, respectively.  
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Overall, the average uranium concentration in the upper 3 feet of soil increased from 1.91 mg/kg to 

3.07 mg/kg, or by a factor of 1.61.   

Figure 3-112 presents the uranium concentrations with depth for the treated and background 

concentrations.  The distance between these two lines is the increase in uranium concentration.  The 

green shaded area shows where uranium concentrations increased in the 120-acre flood irrigation 

field to a depth of 4 feet.  The increase is primarily in the upper 2 feet with a lesser increase in the 2- 

to 4-foot interval.  The black pattern on this figure shows an increase in 2012 within the 9- to 13-foot 

interval; however, the increase is small and is likely attributable to variation in the laboratory 

analyses. 

The 2013 selenium level in the upper interval was similar to the 2012 concentration, but slightly 

higher (refer to Figure 3-113).  A comparison of sample results from 2001 through 2013 indicates 

that selenium concentrations have increased in the treated areas of Section 34.  Figure 3-114 shows 

that this increase has mainly been in the upper interval of the soil. 

3.3.2.3 Soil Impacts at the 100-Acre Center Pivot Irrigation Field 

Irrigation at the 100-acre center pivot irrigation field in Section 28 began in 2002.  Figures 3-115 

through 3-125 display the locations of the soil samples collected each year from the 100-acre center 

pivot irrigation field and surrounding (background) locations.  The following summarizes the number 

of samples collected within the irrigation fields by year: 

• 2002 through 2008:  Twelve locations, each sampled at three depths (0 to 1 foot, 1 to 2 feet, 

and 2 to 3 feet) 

• 2009:  Samples were collected from three lysimeter and five soil sampling locations  

• 2010:  Samples were collected from one lysimeter and five soil sampling locations 

• 2011, 2012, and 2013:  Samples were collected from one lysimeter and four soil sampling 

locations 

Background concentrations for uranium and selenium are summarized in Table 3-31.  These values 

are the average calculated from sample locations outside of the irrigated area (refer to Figures 3-115 

through 3-126) and from samples collected in 1998 (refer to Figure 3-96).   
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Table 3-31 Statistics for Uranium and Selenium Background Concentrations in the 
100-Acre Center Pivot Irrigation Field 

Metal 
Interval 
(feet) n Mean Median Minimum Maximum 

Uranium (mg/kg) 

0-11 14 0.80 0.64 0.19 2.99 

1-22 11 0.64 0.51 0.34 1.62 

2-3 9 0.70 0.56 0.45 1.45 

3-4 2 0.46 0.46 0.39 0.52 

4-5 2 0.41 0.41 0.36 0.45 

5-6 2 0.53 0.53 0.43 0.62 

6-8 2 0.62 0.62 0.44 0.79 

8-10 2 0.50 0.50 0.48 0.52 

10-12 2 0.81 0.81 0.65 0.97 

12-14 2 0.64 0.64 0.60 0.68 

14-16 2 0.69 0.69 0.54 0.84 

Selenium (mg/kg) 

0-13 13 0.13 0.15 0.03 0.23 

1-24 10 0.11 0.10 0.03 0.24 

2-3 8 0.14 0.13 0.06 0.25 

3-4 2 0.08 0.08 0.07 0.09 

4-5 2 0.06 0.06 0.06 0.07 

5-6 2 0.08 0.08 0.08 0.08 

6-8 2 0.09 0.09 0.08 0.09 

8-10 2 0.09 0.09 0.09 0.09 

10-12 2 0.12 0.12 0.12 0.12 

12-14 2 0.11 0.11 0.08 0.13 

14-16 2 0.10 0.10 0.09 0.10 

Source: HMC 2014 

Notes: 

1.  Ten samples collected from 0-12", two from 0-6", and two from 0-8" 

2.  Nine samples collected from 12"-24", one from 8"-28", and one from 8"-24" 

3.  Nine samples collected from 0-12", two from 0-6", and two from 0-8" 

4.  Eight samples collected from 12"-24", one from 8"-28", and one from 8"-24" 

Figure 3-127 presents a plot of the uranium concentrations over time from the 100-acre center pivot 

irrigation field.  For comparison, the concentrations are compared on the graph to the average 

concentrations of samples collected to represent background.  Upper, middle and lower are soil 

results for the 0-1, 1-2 and 2-3 foot intervals respectively.  The concentrations are from a composite 

sample from the several sample locations in each irrigation area.  Uranium concentrations in 

composite samples collected from the treated and background areas in 2002 were, with one 

exception, at concentrations above pre-operational levels.   

Uranium concentrations in the treated area in the 2- to 3-foot interval increased in 2012 and 2013 

from the levels observed in 2011.  The uranium concentrations in the 0- to 1-foot and 1- to 2-foot 

intervals were less than the DL in 2013.  Figure 3-128 presents the uranium concentrations with 
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depth for the treated and background concentrations.  The most recent (that is, 2013) concentrations 

of uranium observed in the treated area produced uranium gains of less than 0.40 mg/kg (at 0 to 1 

foot), less than 0.48 mg/kg (at 1 to 2 feet), and 0.79 mg/kg (at 2 to 3 feet).   

Figure 3-129 presents a plot of the selenium concentrations over time from the 100-acre center pivot 

irrigation field.  For comparison, the concentrations are compared on the graph to the average 

concentrations of samples collected to represent background.  Upper, middle and lower are soil 

results for the 0-1, 1-2 and 2-3 foot intervals respectively.  The concentrations are from a composite 

sample from the several sample locations in each irrigation area.  A comparison of the results 

obtained from 2001 through 2013 indicates that selenium concentrations increased in the 100-acre 

center pivot irrigation field.  Figure 3-130 indicates that this increase has mainly been in the upper 1 

foot of the soil. 

3.3.2.4 Soil Impacts at the 150-Acre Center Pivot Irrigation Field 

Irrigation at the 150-acre center pivot irrigation field in Section 33 began in 2000.  Figures 3-97 

through 3-108 display the locations of the soil samples collected each year from the 150-acre center 

pivot irrigation field and surrounding (background) locations.  The following summarizes the number 

of samples collected within the irrigation fields by year: 

• 1999 and 2000: Three locations 

• 2001-2008:  Twelve locations, each sampled at three depths (0 to 1 foot, 1 to 2 feet, and 2 to 

3 feet) 

• 2009:  Samples were collected from five lysimeter and five soil sampling locations  

• 2010:  Samples were collected from one lysimeter and five soil sampling locations 

• 2011, 2012, and 2013:  Samples were collected from five soil sampling locations 

Background concentrations for uranium and selenium are summarized in Table 3-32.  These values 

are the average calculated from sample locations outside the irrigated area (refer to Figures 3-97 

through 3-109) and from samples collected in 1998 (refer to Figure 3-96).   
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Table 3-32 Statistics for Uranium and Selenium Background Concentrations for 150-
Acre Center Pivot Irrigation Field 

Metal 
Interval 
(feet) n Mean Median Minimum Maximum 

Uranium (mg/kg) 

0-11 17 0.83 0.85 0.36 1.14 

1-2 10 0.72 0.74 0.52 0.89 

2-3 10 0.81 0.82 0.66 1.09 

3-4 2 1.02 1.02 1.01 1.03 

4-5 2 0.92 0.92 0.90 0.94 

5-6 2 0.60 0.60 0.52 0.68 

6-8 2 0.90 0.90 0.80 0.99 

8-10 2 0.86 0.86 0.72 0.99 

10-12 2 0.66 0.66 0.56 0.76 

12-14 2 0.55 0.55 0.42 0.68 

14-16 2 0.72 0.72 0.45 0.99 

Selenium (mg/kg) 

0-12 16 0.16 0.18 0.03 0.39 

1-2 9 0.20 0.16 0.12 0.44 

2-3 9 0.20 0.19 0.12 0.30 

3-4 2 0.17 0.17 0.15 0.18 

4-5 2 0.15 0.15 0.12 0.17 

5-6 2 0.10 0.10 0.08 0.11 

6-8 2 0.12 0.12 0.09 0.14 

8-10 2 0.08 0.08 0.05 0.11 

10-12 2 0.04 0.04 0.03 0.06 

12-14 2 0.08 0.08 0.06 0.10 

14-16 2 0.12 0.12 0.09 0.14 
Source: HMC 2014 

Notes: 

mg/kg = milligram per kilogram 

1.  11 samples collected from 0-12", 6 from 0-6" 

Analytical results below detection limits were set at 1/2 the detection limit 

Figure 3-131 presents a plot of the uranium concentrations over time from the 150-acre center pivot 

irrigation field and compares the concentrations to calculated background.  The most recent (that is, 

2013) concentrations observed in the treated area were 2.20 mg/kg (at 0 to 1 foot), 1.60 mg/kg (at 1 

to 2 feet), and 1.20 mg/kg (at 2 to 3 feet).  This compares to the corresponding mean background 

values of 0.80 mg/kg (at 0 to 1 foot), 0.69 mg/kg (at 1 to 2 feet), and 0.73 mg/kg (2 to 3 feet).  

Uranium concentrations increased in the upper two feet of soil at a relatively constant rate until 2004, 

when concentrations reached a steady state, then increased in 2009 and 2010 and declined in 2011.  

The 2012 and 2013 data returned to values similar to those found in 2009 and 2010.  Figure 3-132 

shows the 2012 and 2013 increase in uranium concentrations in Section 33.  The increase in the 

upper 5 feet in 2012 is supported by the 2013 data.   
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Figure 3-133 presents a plot of the selenium concentrations over time from the 150-acre center pivot 

irrigation field and compares the concentrations to calculated background.  In all three intervals, a 

variable, but a slightly upward trend is observed.  Selenium concentrations in 2012 for the top three 

feet of treated soil exceeded the mean background by factors of 2.67 (at 0 to 1 foot), 2.27 (at 1 to 2 

feet), and 1.85 (at 2 to 3 feet).  The 150-acre center pivot irrigation field selenium concentration 

profile is presented in Figure 3-134 using 2012 data concentrations (2013 selenium analytical results 

were unusable due to high DLs).  The majority of the increase is in the upper 7 feet with some 

increase observed in two of the four lower intervals.  

3.3.2.5 EPA Soil Data from Irrigation Fields 

In 2009 and 2010, EPA collected soil samples (0-6”) within the four irrigation fields.  Table 3-33 

displays descriptive statistics of analytical results for uranium and selenium. 

Table 3-33 Statistics for Uranium and Selenium in Irrigation Fields (mg/kg)1 

Location Chemical n Mean Median Minimum Maximum 

Center Pivot Fields 
Selenium 13 0.48 0.46 0.29 0.71 

Total Uranium 2, 4 12 2.04 2.07 1.57 2.68 

Irrigation Fields 
Selenium 6 0.85 0.75 0.50 1.31 

Total Uranium 3, 4 6 5.30 4.90 3.05 8.01 

Source: EPA 2014a 
1.  Uranium data converted from pCi/g to mg/kg using conversion factor of 1.48. 
2.  Two sets of U-235 data were included for the center pivot irrigation fields.  The data set that reported the same 
number of data points was used for this table. 
3.  Two sets of U-235 data were included for the center pivot irrigation fields.  The data set that reported the higher 
value was used for this table. 
4.  Total Uranium is the sum of U-234, U-235, U-238. 

3.3.2.6 HMC Soil Data Collected from Irrigation Fields 2017-2018 

Comprehensive soil sampling and analysis at each of the four irrigation fields was completed in 2017 

and 2018.  The objective of the sampling and analysis program was to evaluate whether 

concentration of constituents of potential concern met the proposed criteria for unrestricted release 

from NRC Radioactive Materials License SUA-1471 (ERG 2018). 

Soil surveys at each land application area included comprehensive gamma radiation surveys, and 

statistically-based soil sampling.  Gamma survey data was used to evaluate areas of elevated 

terrestrial gamma radiation and select biased soil sampling locations.  The sampling interval was 

from the ground surface to a depth of 15 cm.  Analysis of the samples included selenium, uranium, 

and Ra-226.  Descriptive statistics of the analytical results from the soil sampling, including 

duplicates, is provided in Table 3-34.  The following is a brief summary of the activities completed at 

each of the irrigation fields (ERG 2018). 

• 100-Acre Center Pivot Irrigation Field:  Twenty samples plus two biased samples were 

collected.  Refer to Figure 1-135 for sampling locations.  In one of the bias sample locations, 

Ra-226 concentration was 80.8 pCi/g, which is above the NRC-approved 10.5 pCi/g cleanup 

criterion.  Based on this result, excavation was conducted until gamma scan readings 

approached local background levels.  A composite soil sample, centered on the location 

where the Ra-226 concentration was found to be 80.8 pCi/g, was collected after removal of 
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contaminated soil.  The results reported in Table 3-34 exclude the results from the sample 

which triggered the excavation activities.  Excavated soils were disposed at the solid waste 

trench disposal area on the southern portion of the STP (ERG 2018). 

• 150-Acre Center Pivot Irrigation Field:  Twenty samples plus four biased samples were 

collected.  Refer to Figure 1-136 for sampling locations.   

• 24-Acre Flood Irrigation Field:  Twenty samples plus two biased samples were collected.  

Refer to Figure 1-137 for sampling locations. 

• 120-Acre Flood Irrigation Field:  Twenty samples plus seven biased samples were collected.  

Refer to Figure 1-138 for sampling locations. 

Table 3-34 Statistics for 2017-2018 Soil Data from Irrigation Fields 

Location Chemical n Mean Median Minimum Maximum 

100 Acre CP 
Section 28 

Selenium (mg/kg) 23 0.4 0.4 0.3 0.5 

Uranium Nat (mg/kg) 23 0.8 0.7 0.5 2.8 

Ra-226 (pCi/g) 23 0.9 0.9 0.5 1.8 

150 Acre CP 
Section 33 

Selenium (mg/kg) 25 0.6 0.6 0.3 1.2 

Uranium Nat (mg/kg) 25 1.4 1.3 0.6 3.3 

Ra-226 (pCi/g) 25 1.2 1.3 0.7 2.1 

24 Acre 
Irrigation 
Section 33 

Selenium (mg/kg) 24 0.5 0.5 0.4 0.7 

Uranium Nat (mg/kg) 24 1.6 1.6 1.3 2.0 

Ra-226 (pCi/g) 24 1.8 1.7 1.2 3.9 

120 Acre 
Irrigation 
Section 34 

Selenium (mg/kg) 29 1.3 1.3 0.7 2.6 

Uranium Nat (mg/kg) 29 4.1 4.1 1.8 7.2 

Ra-226 (pCi/g) 29 2.0 2.0 1.5 2.9 

Source: ERG 2018 

3.3.2.7 Oak Ridge Soil Data Collected from Irrigation Fields 2018 

At the request of NRC, the Oak Ridge Institute for Science and Education (ORISE) performed 

confirmatory survey activities at the four irrigation fields.  Activities included gamma radiation surface 

soil scans, surface and subsurface soil sampling, and limited alpha-plus-beta scans and surface 

activity measurements on irrigation equipment (ORISE 2019).   

Gamma radiation scans were performed over a randomly selected population of confirmatory 

investigation areas that consisted of 400 square meter blocks. The scan objective was to determine 

if anomalous areas of elevated direct radiation indicative of residual contamination were present.  

None were identified (ORISE 2019). 

Alpha-plus-beta scans of the irrigation equipment identified uniform, elevated count rates commonly 

encountered on metal surfaces and indicative of natural radon long-lived progeny build-up. Although 

elevated, the total surface activity levels measured were less than NRC guidance limits (ORISE 

2019). 
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Soil samples were collected from the center of each of the 400 square meter blocks.  At each 

location, a sample was collected from 0 to 30 cm below the ground surface.  At some of the 

locations, a second sample was collected from 30 cm to 60 cm below the ground surface.  The 

number of subsurface locations sampled was dependent upon physical boundary limitations—

specifically, the composition and density of the soil. In total, 103 soil samples were collected from 41 

locations at the following depths:  

• 41 samples from 0–15 cm  

• 39 samples from 15–30 cm 

• 23 samples from 30–60 cm  

The sample locations are shown on Figure 3-139 through 3-142.  Each was analyzed for Ra-226, 

Th-230, and uranium.  Table 3-35 provides a summary of the data.   

Table 3-35 Statistics for ORISE Soil Data from Irrigation Fields 

Radionuclide Minimum Maximum Mean Standard Deviation 
Ra-226 (pCi/g) 0.22 1.49 0.68 0.32 

Th-230 (pCi/g) -7.7 3.4 0.18 1.93 

U-total (mg/kg) 1.42 7.47 3.33 1.59 
Source: ORISE 2019 
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4 Contaminant Fate and Transport 

Migration and persistence of COPCs and ROPCs in the environment will be discussed in this 

section.  Understanding contaminant fate and transport at a site provides an important basis for 

assessing human health and ecological risks from exposure.  The COPCs and ROPCs for the Site 

are limited to inorganic chemicals and radionuclides.   

4.1 Routes of Migration 

 Groundwater Transport Pathway 

As described in Section 1.4, the LTP and STP were deposited above grade, the majority in the form 

of slurry.  Downward migration of pore water from the tailings piles is a primary source of 

groundwater contamination at the Site.  Introduction of water from wells as part of the current 

remediation system is intended to accelerate the drawdown of pore water and COPCs/ROPCs from 

the tailings.  Percolation of precipitation through the vadose zone may also drive COPCs/ROPCs to 

groundwater, though this pathway is limited due to the arid climate.  Once COPCs/ROPCs reach the 

groundwater, movement is governed by groundwater flow within the alluvial and Chinle Formation 

aquifers and geochemical conditions.   

HMC has developed a Groundwater Flow and Transport model that includes the Site and also the 

SMC Basin.  The framework for the model is the Hydrogeologic Site Conceptual Model (HSCM).  A 

HSCM is a summary of available knowledge related to groundwater flow and water quality of the 

principal hydrostratigraphic units at a certain location and scale.  Key HSCM elements specific to the 

Site include:  

• Aquifers of Quaternary, Triassic, and Permian age are present at the Site.  

• Principal aquifers with groundwater flow at the Site include the alluvium; Upper, Middle, and 

Lower transmissive units of the Chinle Formation; and SAG aquifer.  

• Local groundwater flow in the alluvium generally flows parallel to downgradient surface flows 

in SMC, the Rio Lobo, and the Rio San Jose, but bifurcates around a bedrock high located 

south of the LTP.  

• Groundwater flow in the Chinle Formation aquifer units is generally to the north-northeast, 

except where influenced by faulting, subcrop locations, or ongoing restoration operations.  

• Groundwater flow in the underlying SAG aquifer is to the east and southeast.  

• Site remedial activities have included groundwater extraction and injection in both the 

alluvium and Chinle sandstones, affecting local groundwater flow conditions.  

• The presence of fault zones has restricted and redirected local groundwater flow in the 

Chinle aquifers under the Site.  

• Local groundwater flow conditions have been well characterized through data collected from 

hundreds of monitoring wells on the Site. 
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As an initial step toward creating a groundwater flow and transport model, a 3-D geologic model was 

developed that captures stratigraphy and faulting at both the site scale around the Site and 

regionally within the SMC Basin.  The geologic model was then used to create appropriate 

hydrostratigraphic layer structure.  The geologic model was developed using LeapfrogTM, a geologic 

modeling software that provides for enhanced interpretation and visualization of regional stratigraphy 

and geology.  Development of the regional Leapfrog 3-D geologic included the incorporation of an 

existing site-scale geologic model’s interpretations of surface outcrops, stratigraphic layer 

thicknesses, fault structures, dip directions, and dip angles to produce “layer cake” representation of 

the primary stratigraphic units in the SMC Basin in the vicinity of the Site.  Information from 1,437 

geologic logs from the Site, along with regional well information (well depths and units penetrated) 

and 14 geologic maps for the region were added and localized changes were made to stratigraphic 

thicknesses and depths (HMC 2019d). 

Table 4-1 summarizes the hydraulic parameters used in the model. 

Table 4-1 Hydraulic Properties of Site Stratigraphy 

Model 
Layer  

Number  Hydrostratigraphy 
Horizontal Hydraulic 

Conductivity (ft/d)  

Specific 
Yield 

Specific 
Storage 

(1/ft)  

1 Alluvium 2.0 - 215 0.1 0.0001 

2 Bedrock above the Chinle 0.04 0.01 0.00001 

3 Chinle Shale 0.25 – 0.0005 0.005 1E-07 

4 Upper Chinle Aquifer 1.0 - 10 0.01 0.00001 

5 Chinle Shale 0.25 – 0.0002 0.005 1E-07 

6 Middle Chinle Aquifer 1.0 - 10 0.01 0.00001 

7 Chinle Shale 0.0009 0.005 1E-07 

8 Lower Chinle Aquifer 0.5 - 10 0.01 0.00001 

9 Chinle Shale 0.004 0.01 0.00001 

10 SAG 10 - 500 0.2 0.0001 

Source: (HMC 2019d) 

To understand COC transport through the LTP, STP, and the alluvial aquifer a conceptual 

geochemical model has been developed – refer to Figure 4-1 (WME 2019).  A fundamental 

description of the model is summarized in the following statements:  

• The source of groundwater contamination is contained within the mound of tailings water 

within the LTP.  After flushing of the LTP ceased in 2015, mounding in the LTP has 

continued to dissipate. 

• As a result of the alkaline leaching process, the source is an alkaline (pH ≈ 10) sodium-

sulfate type water, with elevated concentrations of TDS, uranium, selenium, molybdenum, 

and indicator constituents, such as chloride and sulfate. Redox conditions are moderately 

oxidizing and therefore uranium, selenium, and molybdenum exist in solution as oxyanions 

(e.g., MoO42-, SeO42-, UO2 (CO3)34).  

• As LTP seepage migrates into the alluvial aquifer, it becomes partially diluted as it mixes with 

moderately-oxidizing water from upgradient in the San Mateo alluvial aquifer.  
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• As the impacted groundwater moves downgradient, the concentrations of predominantly 

indicator constituents (chloride, sulfate) are primarily controlled by dilution and dispersion.  

The oxyanionic forms of uranium (UO2 (CO3)34-), molybdenum (MoO42-), and selenium 

(SeO42- and/or SeO32-) are partially adsorbed to hydrous ferric hydroxide, but the majority 

remain mobile and are transported downgradient.   

• Some areas of the groundwater are slightly reducing, such that selenium exists as selenium 

(IV) (SeO32-), with the potential for precipitation as amorphous elemental selenium.  

• Within the LTP, solid forms of uranium, selenium, and molybdenum remain in the tailing, 

which could be released upon long-term leaching or weathering.  Historical information 

suggests that uranium, selenium, and molybdenum may exist as oxide and/or sulfide 

minerals, associated with clays, or adsorbed to iron oxides.  

Data collection and evaluation to advance the conceptual geochemical model is ongoing.   

Movement of contaminants into and within groundwater has been modeled by HMC using 

MODFLOW-NWT and MT3D-USGS (collectively referred to as the SMC Basin model).  MODFLOW-

NWT is a publically available model created and maintained by U.S. Geological Survey, includes the 

Newton-Raphson solution formulation that enables improved unconfined groundwater flow 

simulations, and incorporates code changes that better simulate drying and rewetting, which may 

occur within the GRP and SMC Basin if sufficient water table declines and increases are predicted 

(Niswonger et al., 2011).  MT3D-USGS simulates contaminant transport ((Bedekar et al. 2016).   

A separate seepage model (the reformulated mixing model [RMM]) was previously developed to 

assess long-term changes in both seepage flow rates and constituent mass loading.  Assessments 

of past LTP seepage rates, along with predictions of future seepage rates, were developed based on 

vadose modeling using the VADOSE/W code (HMC 2012).  The RMM was recently replaced by a 

Drain Down Model (DDM) that incorporates the Brooks and Corey method to estimate seepage and 

toe drain rates (Brooks and Corey 1964).  The revised seepage estimates developed from the DDM 

model were incorporated into this SMC Basin model update to simulate seepage from the LTP into 

the underlying local groundwater system (HMC 2019d).   

In the land treatment fields, irrigating with water containing inorganics is a pathway for contaminants 

to potentially impact groundwater quality.  Recharge from rainfall, can also drive contaminants 

through the vadose zone into groundwater, though recharge rates are low due to the arid climate.   

The release of contaminants from the LTP has impacted residential wells in the nearby subdivisions.  

As described in Section 1, through agreements with EPA in 1983 and NMED in 2009, HMC has 

extended the Village of Milan’s municipal water supply to the residences of the subdivisions and 

provided connection. 

 Air Transport Pathways 

Under current Site conditions, releases of COPCs/ROPCs to air from dust and generation of radon-

222 through radioactive decay of Ra-226 is inhibited by the cap that was placed on the tailings piles 

in the mid-1990s.  During historical mill operations, dust generation and transport by wind was likely 

because operations involved intensive milling, earth-moving, and ore-hauling activities.  Significant 

deposition of dust primarily downwind of the tailings piles was remediated in the mid-1990s (refer to 

Figure 1-5) after milling operations ceased.  Mine tailings and the mill operation areas were capped 
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with imported materials.  Quarterly radon monitoring suggests that migration of radon from the 

Homestake Facility does not exceed background levels. 

EPA completed a RI that studied the transport of radon from the Homestake Facility in 1989.  The 

evaluation included 59 residential houses and 28 outdoor monitoring stations and was conducted 

over a fifteen-month period.  At the houses, the average annual indoor radon concentration was 2.7 

pCi/1 and the average annual outdoor concentration was 1.9 pCi/1.  Based on the results of the RI, 

EPA determined that the uranium mill and tailing embankments at the Homestake Facility, though a 

potential source of radon, were not contributing significantly to subdivision radon concentrations.  

This determination resulted in a “no action” decision that was formalized in a ROD (EPA 2014a). 

In 2010, EPA undertook a second investigation of the radon near the Site.  The study included: 

• Selection of a “background” community  

• Collection and analysis of 885 indoor radon samples from 79 houses in the five subdivisions 

and 28 houses in the background community. 

• Collection and analysis of 751 outdoor long term annual (4 quarters) radon samples were 

collected from several areas around the Homestake Facility, the Five Subdivisions and the 

background community. 

The study concluded the following: 

• For indoor air, statistical tests did not show significant difference between the subdivisions 

and the background community.  

• Outdoor radon levels in the subdivisions were statistically higher than outdoor radon levels at 

the background community. 

• Radon levels collected from monitors placed 6 inches above the ground surface were 

statistically higher than levels from corresponding monitors 5 feet above the ground surface 

along the fence line separating the Homestake Facility and the subdivisions. 

• The upgradient air monitors did not show a trend in the level of radon flowing from the north 

towards the Homestake Facility. 

• Air monitors downgradient from the Homestake Facility showed higher radon levels than 

upgradient radon levels.  

• The impact of radon/thoron gas that was seen at the HMC downgradient monitors and near 

the Homestake Facility was not seen at the fence line air monitors or at the community at 

large. 

Using information from the study, EPA conducted a HHRA that concluded outdoor radon in the area 

of the Five Subdivisions presents excess cancer risk greater than EPA’s acceptable risk range.  The 

HHRA calculates the source of the excess cancer risk as 13 X 10-4 from background sources and 5 

X 10-4 (EPA 2014a).   

Based on the results of the indoor radon study, EPA took removal action at ten properties in the 

subdivision.  EPA installed radon mitigation systems in homes where indoor radon exceeded the 

EPA mitigation action level of 4 pCi/L.  The source of the indoor radon was not determined (EPA 

2015). 
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 Runoff, Overland Flow Pathways 

Surface water and runoff can be a means of transporting inorganic contaminants.  As described in 

Section 2.7, the Site is generally flat and natural surface drainages no longer exist at the Homestake 

Facility.  Artificially made surface channels have been constructed to transport flood water (refer to 

Figure 1-7).  Due to the capping that has occurred at the Homestake Facility and the climate 

conditions, surface water and runoff pathways are not significant factors of contaminant transport at 

the Site, though possible in an extreme weather event.  

The top perimeter of the Large Tailings Pile is graded and a berm erected to prevent stormwater 

from flowing from the top and down the sides, which could result in erosion of the side slope radon 

barrier.  The stormwater collected on the top of the pile is transported down the side slopes of the 

tailing pile through 12-inch diameter pipe downdrains.   

In 2010, because of high rainfall events, runoff from the top of the pile was preferentially directed to 

three areas on the top of the south side of the large tailings pile.  The pooled water spilled over 

berms that direct runoff to the downdrains.  Three areas of the radon barrier were eroded; however, 

uranium mill tailings were not exposed.  The erosion areas were repaired and drainage 

improvements completed to prevent similar occurrences (DBE 2010).    

4.2 Contaminant Persistence  

Persistence is one of the key factors considered in assessing the risk associated with a chemical in 

the environment.  Metals, which are elemental, are infinitely persistent, though can change oxidation 

state or combine with other elements to form compounds.  Radionuclides undergo natural 

radioactive decay that, for some compounds, may significantly reduce potential risks over relatively 

short time periods.  However, for other radionuclides, half-lives are very long, meaning that risks 

posed by the presence of these compounds will persist for a very long time.  Table 4-2 summarizes 

the half-lives of radionuclides commonly found at the Site. 

Table 4-2 Half-Life of Common Site Radionuclides 

Nuclide Half-life Decay Mode Daughter 

Uranium-238 4.47*108 years alpha Thorium-234 

Uranium-235 7.04*108 years alpha Thorium-231 

Uranium-234 2.46*105 years alpha Thorium-230 

Thorium-230 7.54*104 years alpha Radium-226 

Thorium-234 24 days beta Protactinium-234 

Radon-222 3.82 days alpha Polonium -218 

Source: Vanderbilt 2013 
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5 Risk Analyses 

5.1 Data Evaluation 

Data collected by EPA for use in its human health risk assessment (HHRA) for the Site (EPA 2014a) 

and data collected by HMC for yearly monitoring reports completed for the Site since 2014 are the 

primary inputs for the risk assessments performed for this RI Report.  Other reports completed by 

HMC for the Site were reviewed and applicable data collected for use in the risk assessments. 

Selection of data for the risk assessments was based on several factors: 

1. The newest data, where available at the time of this report, were considered preferable to 

older data to reflect current Site conditions.  Older data were included only if a data gap was 

identified with use of the new data only. 

2. Radon data collected by HMC and EPA were included for specific stations (Figure 3-64).  

Background radon concentrations were evaluated at HMC-16.  HMC-6 was used as the 

background location for particulate analytes in air. 

3. Current indoor air radon data were evaluated; however, personnel monitoring data and 

lysimetry data were not included. 

4. No data qualified as rejected or unusable were used. 

The analytical results along with the screening for contaminants are presented as summary statistics 

(minimum and maximum detected results, arithmetic mean, number of samples, number of detected 

results, and frequency of detection) in Appendix F.  The data presented include: 

1. HMC and EPA soil data from 2017 and earlier for the Homestake Facility, and soil data from 

2017 to 2018 for the LTAs 

2. EPA surface soil data to represent background  

3. Evaporation pond sediment and water quality data from 2015 to 2018 

4. Radon data (indoor and outdoor) (HMC quarterly data from 2014 to 2018) 

Table 5-1 provides a summary of reports and data sources evaluated for use in the HHRA. 

There were three soil samples (EP-2, EP-5, and EP3-9) that were not included in the final soil data 

set since they were located outside the Homestake Facility and not within a LTA.  In addition, the 

Ra-226 results from one sample were rejected based on the data usability review and statistical 

analysis. 

Refer to Appendix G for the data usability report. 
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Table 5-1 Data Sets Evaluated 

Item Data Set Description Data Owner Location Medium Year Laboratory Reference  Information Provided 
1 Background EPA-Region 6 (R6) South of Homestake Mill Soil 2011 NAREL EPA 2014a  
2 Evaporation Pond Sediment HMC Homestake Facility Sediment 2015 Energy ERG 2017 Report 
3 Evaporation Pond Water HMC Homestake Facility Water 2015-2018 Energy ERG 2017 Report 
4 EP-1 & EP-2 HMC Homestake Facility Soil 2009 ACZ ERG 2014 Sample Results 
5 EP- 3 HMC Homestake Facility Soil 2009 ACZ ERG 2014 Sample Results 
6 EP-1 & EP-2 HMC Homestake Facility Soil 2009 ACZ ERG 2014 Sample Results 

7 Radon and Air Particulate Data HMC 

HMC-1, HMC-16 (BKG), 

HMC-1A, HMC-2, HMC-3, 

HMC-4, HMC-5, HMC-6, 

HMC-6 (BKG), HMC-7, 

Office, RO Plant (See 

Figure 3-64) 

Indoor and 
Outdoor Air 

2014-2018 (Radon) 
2015-2018 

(Particulate) 
Energy  HMC 2019c Sample Results 

8 Soil Data for LTAs - ORISE HMC LTAs Soil August 27-20, 2018 

Radiological and 
Environmental 

Analytical 
Laboratory in Oak 
Ridge, Tennessee 

ORISE 2019 Sample Results 

9 Soil Data for LTAs – Final Status Survey  HMC LTAs Soil 2017-2018 Energy ERG 2018 Sample Results 

Notes: 

BKG = Background 

EDD = electronic data deliverable 

EPA = U.S. Environmental Protection Agency 

ERG = Environmental Restoration Group, Inc. 

HMC = Homestake Mining Company 

LTA = Land Treatment Area 

NAREL = EPA National Air and Radiation Environmental Laboratory in Montgomery, Alabama 

ACZ = ACZ Laboratories, Inc. of Steamboat Springs, Colorado 

Energy = Energy Laboratories, Inc. of Billings, Montana and Casper, Wyoming 

R6 = Region 6 

ORISE = Oak Ridge Institute for Science and Education 
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5.2 Human Health Risk Assessment 

The HHRA consists of a conceptual site model, a screening level analysis, and the baseline or 

forward risk analysis.  The baseline or forward risk analysis includes an exposure assessment, 

toxicity assessment, and risk characterization.  Uncertainty is addressed, and a comparison made to 

background, in the risk characterization. 

Risk Assessment Guidance for Superfund (RAGS) Part D Planning Tables are provided in Appendix 

H. 

 Conceptual Site Model  

The conceptual site model (CSM) is a description of the Site and its environment based on existing 

knowledge of Site conditions.  It describes contamination sources and possible receptors, and the 

interactions that link them.  The CSM typically addresses both current and future land use scenarios, 

and is developed and used as a planning tool to integrate information from a variety of resources 

and to evaluate the information with respect to project objectives and data needs.  The HHRA CSM 

describes the ways that COPCs and ROPCs can be released to or transported within the 

environment, and the exposure routes that could lead to human receptors.  Exposure pathways are 

shown on the CSM.  Complete exposure pathways consist of five components: 1) source, 2) 

exposure medium, 3) release mechanism, 4) exposure route, and 5) receptor.   

HHRA CSMs have been prepared for the Homestake Facility and the LTAs and are included as 

Tables 5-2 and 5-3.  EPA also developed its own CSM for human access and exposure to COPCs 

and ROPCs representing the potential chemical and radiological hazards for nearby residential 

receptors (EPA 2014a).  EPA’s CSM served as a basis for developing the HHRA CSMs for this RI 

Report. 

The sources of COPCs and ROPCs at the Site above background concentrations result from 

historical uranium milling and mining activities in the region.  Residual chemical and radionuclide 

contamination potentially remains in the Homestake Facility and LTAs following cessation of mill 

activities, demolition of the mill, and subsequent remedial actions discussed in Section 1.4.   

5.2.1.1 Current and Future Land Use 

The current primary land uses for the Homestake Facility area are groundwater remediation and 

associated maintenance activities and general property maintenance such as cap monitoring, fence 

repair, equipment and road repairs, facility administration, and weed control.  The Homestake 

Facility area totals 1,085 acres.  There are four LTAs in Sections 28, 33, and 34: two flood irrigated 

fields (24 acres and 120 acres), and two center pivot irrigated fields (100 acres and 150 acres).  

Spray and flood irrigation that occurred in the LTAs ceased in 2012 (refer to Figure 1-2).  Currently, 

the LTAs are not used for Site-related activities.    

Upon completion of Homestake Facility decommissioning, the Homestake Facility will be turned over 

to the Department of Energy (DOE) for legacy management.  There are no planned changes in the 

existing land uses known at this time for the Homestake Facility.  It will continue under an industrial 

use scenario.   

Trespassing could occur in this area.  It is not expected that trespassers would access the area 

frequently because there is other open space in the area.  The property is also fenced.   
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Currently, a Declaration of Restrictive Covenants is being developed by HMC that, upon recording, 

will prohibit residential and agricultural use of the LTAs and use of groundwater beneath the LTAs 

for drinking water purposes.   

5.2.1.2 Contaminant Sources 

The primary sources of ROPCs and COPCs for both the Homestake Facility and the LTAs are the 

two tailings piles (refer to Figure 1-2) remaining from the historical uranium milling operations.  

Secondary sources are materials contaminated by release and transport from primary sources.   

In the Homestake Facility, surface and subsurface soils, groundwater, fugitive dusts, two collection 

and three evaporation ponds, and the RO equipment could act as potential secondary sources.  

Secondary sources at the LTAs include soils and fugitive dust.  Wind could have carried 

contaminants from the Homestake Facility, and irrigation water could have introduced contamination 

to soils.   

Groundwater is approximately 40 feet below grade at the Site.  HMC provided communities south of 

the Homestake Facility with a potable water system as an extension of the Village of Milan water 

supply in the 1980s to address a concern over the quality of groundwater used for domestic 

purposes.  HMC, through a Memorandum of Agreement with NMED, provided residents of these 

communities connection to the Village of Milan water at HMC’s expense (NMED 2009b).  The 

community continues to be served by this alternate water supply.  In addition, remedial efforts are 

underway to treat groundwater that has migrated from the Homestake Facility.  Within the 

Homestake Facility, HMC uses bottled water for drinking and water from a SAG well for other 

domestic and sanitary uses.  For these reasons, groundwater is not considered to be a current 

complete pathway in this HHRA.  Potential groundwater risks were evaluated only for future 

receptors exposed to post-remedy groundwater concentrations.  

5.2.1.3 Release and Transport Mechanisms 

Tailings produced during the mill’s operation were placed in the tailings piles within the Homestake 

Facility.  From there, the potential primary release and transport mechanisms included: 

• Air dispersion/volatilization (for example, windblown fugitive dust or radon gas generation) 

• Percolation of water, vertical migration  

• Runoff, overland flow 

5.2.1.4 Potential Routes of Migration 

Potential routes of migration are described in Section 4.1.  Routes of migration as they pertain to the 

risk assessment CSM are summarized in this section.   

COPCs and ROPCs released from the tailings could be transported by surface water runoff to other 

areas down gradient from the source.  Surface soil concentrations collected downgradient from the 

tailing piles also reflect contamination transported by surface water in addition to contamination 

transported by air.  Erosion occurring on the tailings piles is not considered a reasonably expected 

event as the in-place erosion protection is designed to protect the impoundment for a Probable 

Maximum Precipitation event and to last a minimum of at least 1,000 years.   
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Windblown dust, especially in arid regions, represents a potential migration pathway for 

contaminants in surface soils due to generation of fugitive dust.  In addition, radon gas migrates 

through air.  Contaminants deposited onto surface soils can migrate through vertical and horizontal 

migration or mechanical disturbance.   

Groundwater is another potential route of migration for COPCs and ROPCs from the tailings pile.  

Leaching to groundwater followed by groundwater flow can carry contaminants in the plume away 

from the primary source.  Groundwater is currently undergoing remediation, and is being addressed 

and monitored under a separate EPA-led initiative. 

Contaminants can also potentially migrate through uptake via the food chain.  EPA measured 

concentrations of COPCs and ROPCs in produce (EPA 2014a) and evaluated residential exposure 

south of the Homestake Facility.  Because of a deed restriction proposed in 2019, residential and 

agricultural uses will be prohibited within the LTAs, if the deed restriction is selected as part of a 

remedial alternative by EPA.  Specifically, the deed restriction will prohibit residential, agricultural 

(animal grazing or using the land to grow food for animal or human consumption) uses within the 

LTAs. These land uses are also not envisioned for the Homestake Facility since it will be returned to 

DOE for legacy purposes.  Therefore, food chain contamination due to contaminated irrigation water 

or alluvial groundwater will not be further addressed in this HHRA. 

The draft deed restriction also prohibits use of groundwater except in compliance with a permit or 

applicable law (this would address groundwater-related pathways).  In addition, groundwater 

remedies approved and monitored by EPA will reduce contamination from groundwater at the LTAs. 

The remedies will be designed to remove contamination to Site specific background levels; however, 

these background levels could be higher than the MCL value of some chemicals and/or 

radionuclides. 

Potential Human Receptors 

Human receptors potentially exposed to COPCs and ROPCs for this RI Report differ by exposure 

area.  Current workers within the Homestake Facility operate under approved health and safety 

programs and are not considered receptors in this HHRA.  Although other human receptors could 

possibly be in the vicinity of the Site and come in contact with environmental media, these categories 

identified  below are intended to address those humans most likely exposed at the highest (that is, 

reasonable maximum exposure (RME)) rates.  Access to the Homestake Facility is controlled and 

the area is fenced; however, trespassing remains a possibility and is considered in this analysis. 

In the Homestake Facility, potential current and hypothetical future receptors evaluated for the 

HHRA include the following (refer to Table 5-2): 

• Future Commercial/Industrial Indoor/Outdoor Worker (adult).  This is also referred to as 

“composite worker”. 

• Future Construction Worker (adult)  

• Current and Future Trespasser (adult) 

The LTA receptors are: 

• Future Composite Worker (adult)  

• Future Construction Worker (adult) 
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• Current and future trespassers (adult) 

Note that a hypothetical future residential receptor is not modeled in the risk assessment.  EPA has 

modeled risks to local residents near the LTAs and so current and future potential risks are identified 

and understood.  Any risks to a resident would be higher than those for a worker due to longer 

exposure durations and higher exposure frequency. Because of the proposed deed restriction, 

residential use is not an expected land use for this area. 

5.2.1.5 Exposure Media and Exposure Routes 

The following exposure media and exposure routes are addressed in this risk assessment. 

• Soil (surface and subsurface) - Exposure routes include incidental ingestion (for COPCs), 

dermal or direct contact (for COPCs), outdoor only fugitive dust inhalation of COPCs and 

ROPCs, inhalation of volatile ROPCs, and external radiation (submersion or immersion in a 

radiation field) from ROPCs (beta and gamma emitters).   

o All exposure routes in the Homestake Facility or LTAs for surface soil contact are 

considered potentially complete for all receptors.  

o Contact with subsurface soils is considered possible for the future construction 

worker engaged in excavation, and the future composite worker in the Homestake 

Facility in the event that excavated subsurface soils are left at the surface.   

• Evaporation Pond Water – The evaporation ponds contain water or brine and may be a 

source of intermittent exposure due to accidental contact resulting in incidental ingestion of 

COPCs or ROPCs, dermal contact for COPCs, and immersion for ROPCs.  Contact with 

pond water or brine is considered potentially complete for a hypothetical current trespasser.  

Accidental exposure is considered a rare event and was conservatively modeled at 6 days 

per year (d/y) for 10 years.  Closure of the ponds will eliminate evaporation pond pathways 

for future trespassers. 

• Evaporation Pond Sediments – Pond sediments are the solids at the bottom of the 

Evaporation Ponds and not the white residue or evaporites surrounding the ponds.  

Sediment samples have been collected and the sediment data is provided in the risk 

assessment. 

• Evaporites or Brine Lining the Evaporation Ponds - An accidental immersion into the brine or 

sludge surrounding the ponds was considered a possibility.  However, review of EPA data 

indicated many constituents were lower in evaporites or white residue than in surface soils, 

likely because the ponds contain relatively clean water that has been treated in the RO unit 

(EPA 2014a).  If included in an exposure model, part of the typical total allotted soil ingestion 

rate would have to be reallocated to this brine/sludge material, which would then reduce 

predicted soil exposure.  Given that the areal extent of the brine/sludge is very small relative 

to the soil areal extent and that humans would rarely contact it; it was not included in the 

quantitative evaluation.   

• Groundwater –Groundwater is not a current exposure medium in the HHRA.  For future land 

use; however, ground water is evaluated as a complete exposure pathway for the future 

indoor worker with the NRC Site Cleanup Levels used to quantify potential exposures.  

Groundwater is encountered at a depth of roughly 40 ft bgs and is undergoing remediation.  
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Groundwater that passes through the reverse osmosis system may enter the evaporation 

ponds, at which point any exposure is addressed as pond water.  Section 5.2.5.2.7 

discusses post-remediation groundwater exposure. 

• Irrigation Water – Irrigation is not occurring in the Homestake Facility or LTAs.  Irrigation in 

the LTAs was terminated in 2012.  

• Air – Air can be an exposure medium.  Measured indoor and outdoor air data for radon gas 

and outdoor air data for particulates were included in the HHRA.  The results of modeling 

particulate exposure from soil dust emissions and measured particulate data are compared.  

This is discussed in the uncertainty analysis. 

• Trench Air – Air in deep trenches is a potential exposure medium for construction workers.  

However, only radon gas is a ROPC for this medium as it is the only volatile in the 

Homestake Facility or LTA.  There is no radon gas data for surface or subsurface soils, and 

therefore trench air was not modeled quantitatively for those media.  Exposure to trench air 

is quantified with measured indoor and outdoor air data, and addressed in the uncertainty 

analysis.    

Access to the Homestake Facility is restricted by fencing and HMC personnel.  There are no natural 

and permanent surface water features on the Site.  Surface water that may be associated with 

evaporation ponds has been included in this CSM for current trespassers.  Natural sediment is not 

evaluated. 

Indoor air exposure to volatile compounds was evaluated based on the future composite worker, 

although it is expected that future buildings would have mitigation for radon as part of best 

construction practices.  Inhalation of fugitive dust was assessed for the future composite worker, and 

inhalation of trench air for the future construction worker.   
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Table 5-2 Conceptual Site Model for Human Receptors within Homestake Facility 
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Table 5-3 Conceptual Site Model for Human Receptors within Land Treatment Areas 

 

 

Inhalation   

deposition/redeposition Submersion
2

  

Ingestion   

Dermal Contact 1
  

External Radiation   
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 HHRA Screening for Chemicals of Potential Concern and 
Radionuclides of Potential Concern 

The source documents referenced in Table 5-1 were reviewed to compile a primary list of analytes 

for the quantitative HHRA.  HMC and EPA soil data were segregated into Homestake Facility, LTAs, 

or background.  

EPA provides default regional screening level (RSLs) tables for workers and residents, and a 

calculator that estimates remediation goals or risks for chemicals in soil, air, and water for receptors 

potentially associated with the Site including recreational visitors or trespassers, indoor and outdoor 

workers, construction workers, and composite workers which are inclusive of both indoor and 

outdoor exposure pathways (EPA, 2019a).  For initial soil COPC screening, workers as a group were 

addressed using the default RSLs for industrial soil (EPA 2019a) which are based on the composite 

worker exposure scenario.   

In addition, the EPA and the Oak Ridge National Laboratory (ORNL) provide screening values for 

radionuclides or radiological preliminary remediation goals (RadPRGs) in various environmental 

media.  RadPRGs are provided as defaults or can be calculated as Site-specific values whereby the 

user may input different exposure parameters and Site conditions.  The human receptors addressed 

by the RadPRGs include composite workers, construction workers, and recreational visitors or 

trespassers.  For the HMC HHRA, the default RadPRGs for the composite worker in all available 

environmental media were selected as most applicable for the initial ROPC screening based on the 

CSMs in Section 5.2.1. 

The metals and radionuclides in the Homestake Facility and LTA data sets were compared record by 

record to these conservative, default screening levels based on EPA’s “composite worker” and if the 

ratio for the maximum concentration or activity exceeded a screening level the analyte was 

considered to carry forward into the Baseline HHRA.  Therefore, if the COPC and ROPC 

concentrations exceeded the screening values, those COPCs and ROPCs were retained for further 

evaluation in the HHRA Screening values for the composite worker are provided in Tables 5-4 

through 5-7.  This receptor has long-term, high rates of exposure to multiple pathways and is 

typically considered protective of other industrial receptors. 

5.2.2.1 Inorganics 

Inorganic chemicals evaluated in the screening level risk assessment were arsenic, lead, 

molybdenum, selenium, vanadium, and uranium as a metal.  The screening methods and results are 

described in the following sections.  All screening levels are conservative default values and have 

not been adjusted to reflect Site-specific conditions.  The results and raw data are presented by 

location (i.e. LTAs or Homestake Facility) in Appendix F.  

5.2.2.1.1 Soil 

EPA RSLs for the composite worker exposed to industrial soil were used as the screening levels for 

metals for identifying COPCs (EPA 2019a).  Site surface and subsurface soil concentrations were 

combined and compared to the 2019 EPA industrial soil RSLs for the composite worker (EPA 

2019a) (refer to Table 5-4).  Metals that exceeded the industrial soil RSLs are carried forward for 

further evaluation.  The results are presented in Section 5.2.2.4.  Appendix F also contains a 

summary of soil screening levels used in the HHRA.  
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Table 5-4 Summary of Soil Screening Values for All Analytes Evaluated in the HHRA 

Analyte Name 
Chemical 
Symbol CASRN 

Effect 
Basis 

Composite 
Worker RSL 
(TCR=1E-06 

THQ=0.1) 
(mg/kg) 

Composite 
Worker RadPRG -

Composite 
Worker (pCi/g) 

Inorganics (mg/kg) 
Arsenic As 7440-38-2 c*R 3.0 NA 
Lead Pb 7439-92-1 nc 800 NA 
Molybdenum Mo 7439-98-7 nc 580 NA 
Selenium Se 7782-49-2 nc 580 NA 
Uranium (soluble salts) U -- nc 23 NA 
Vanadium V 7440-62-2 nc 580 NA 
Radionuclides 

Gross Alpha 
Gross 
Alpha 12587-46-1 c NA NA 

Barium-140 Ba-140 14798-08-4 c NA 0.0143 
Gross Beta Gross Beta 12587-47-2 c NA NA 
Bismuth-212 Bi-212 -- c NA 0.0258 
Bismuth-214 Bi-214 -- c NA 0.0231 
Cobalt-60 Co-60 10198-40-0 c NA 0.0142 
Cesium-137 Cs-137 -- c NA 0.069 
Iodine-131 I-131 10043-66-0 c NA 0.109 
Potassium-40 K-40 13966-00-2 c NA 0.219 
Protactinium-234 Metastable Pa-234m 15100-28-4 c NA 0.02 
Lead-212 Pb-212 15092-94-1 c NA 0.024 
Lead-214 Pb-214 15067-28-4 c NA 0.0204 
Radium-223 Ra-223 15623-45-7 c NA 0.146 
Radium-226  Ra-226 -- c NA 0.0203 
Radium-228  Ra-228 -- c NA 0.0153 
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Table 5-4 Summary of Soil Screening Values for All Analytes Evaluated in the HHRA (Con’t) 

Analyte Name 
Chemical 
Symbol CASRN Effect Basis 

Composite 
Worker RSL 
(TCR=1E-06 

THQ=0.1) (mg/kg) 

Composite Worker 
RadPRG -Composite 

Worker (pCi/g) 
Radon-219  Rn-219  c NA 0.239 
Radon-222 Rn-222 -- c NA 0.0204 
Thorium-227 Th-227 15623-47-9 c NA 0.106 
Thorium-228 Th-228 14274-82-9 c NA 0.0238 
Thorium-230 Th-230 14269-63-7 c NA 0.0203 
Thorium-232 Th-232 -- c NA 0.0153 
Thorium-234 Th-234 -- c NA 0.02 
Thallium-208 Tl-208 14913-50-9 c NA 0.01 
Uranium-234 U-234 13966-29-5 c NA 0.0203 
Uranium-235 U-235 -- c NA 0.0731 
Uranium-238 U-238 -- c NA 0.02 
U-natural U-nat -- c 23 0.02015 

Sources: EPA 2019a. 

Notes:  

COPC = chemical of potential concern;  NA = not applicable 

ROPC = radionuclide of potential concern nc = non-cancer 

 ORNL = Oak Ridge National Laboratory 

c = cancer pCi/g = picoCurie per gram 

c*R = RBA applied (See User Guide for Arsenic notice) (EPA 2019a) RadPRG = radionuclide preliminary remediation goal assuming secular equilibrium 

CASRN = Chemical Abstracts Service Registry Number RBA = relative bioavailability factor 

EPA = U.S. Environmental Protection Agency RSL = regional screening level 

HMC = Homestake Mining Company TCR = total cancer risk 

mg/kg = milligram per kilogram THQ = total hazard quotient 
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5.2.2.1.2 Water 

EPA RSLs (EPA 2019a) for residential use of tapwater were used to conservatively assess potential 

water exposures because there are no tapwater RSLs for industrial use, but the residential RSLs 

represent long-term exposure to a higher contact rate than would be expected under an industrial 

use scenario, and are therefore considered conservative for the screening evaluation.  Tapwater 

RSLs for metals were used to screen the evaporation and collection ponds water data for dissolved 

and total metals (refer to Table 5-5).  Where both dissolved and total data were available, the total 

concentrations were used as the basis of the exposure point concentrations (EPCs).  Metals that 

exceeded the residential tapwater RSLs are carried forward for further evaluation.  The results are 

presented in Section 5.2.2.4.  All residential tapwater RSLs are also provided in Appendix F.  

5.2.2.2 Radionuclides 

RadPRGs were obtained from the EPA-Oak Ridge National Laboratory (ORNL).  Screening values 

assume secular equilibrium with daughter products (progeny) throughout the chain, including the 

assumption of no decay.  EPA provides RadPRGs for various media for composite workers and 

other receptors using both default and Site-specific exposure parameters.  For consistency and in 

accordance with the CSMs in Section 5.2.1, default RadPRGs for the composite worker were 

selected for ROPC screening.  All screening levels and raw data are provided in Appendix F. 

5.2.2.2.1 Soil 

Soil screening levels for radionuclides were the default RadPRGs for the composite worker (refer to 

Table 5-4).  This is expected to be protective of other industrial exposure scenarios (e.g., 

construction workers) because this is a long-term worker with moderately high contact rates, and is 

the basis of default screening values used by EPA.  The Site surface and subsurface soil data for 

radionuclides were combined and compared to the RadPRGs.  If concentrations exceeded the 

RadPRG for the composite worker, the radionuclide was carried forward for further evaluation.  The 

results are presented in Section 5.2.2.4.  All RadPRGs are also provided in Appendix F. 

5.2.2.2.2 Water 

Residential tapwater RadPRGs were used to screen the evaporation and collection pond water data 

(refer to Table 5-6) because industrial SLs are not available for tapwater.  This is conservative 

because receptors would not be expected to use any of the evaporation or collection ponds as a 

primary drinking water source.  Evaporation pond data for radionuclides were compared to the 

RadPRGs for residential use.  If concentrations exceeded the RadPRG for residential use of 

tapwater, the radionuclide was carried forward for further evaluation.  The results are presented in 

Section 5.2.2.4.  All RadPRGs are also provided in Appendix F. 

5.2.2.2.3 Sediment 

There are sediment data from two samples. One sample was collected from the West Collection 

Pond and was analyzed for uranium natural (U-nat) and Th-230.  The other sample was collected at 

EP1 and analyzed for Ra-226. Soil RadPRGs (Table 5-4) were used to initially screen sediments.  

The sediment samples evaluated in the risk assessment were collected on September 24, 2015 

(ERG 2017).   
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There are no residential or industrial screening levels for sediment.  Therefore, sediment data were 

compared to industrial soil screening levels (Table 5-4).   

There is a salt crust around the edges of the evaporation ponds.  The primary constituents found in 

this grey or white crust were calcium carbonate, magnesium, sodium and silicon.  Silicon indicates 

the presence of soil or rock.  The crust does not represent true sediments; however, as it is formed 

by evaporation.  Receptors are not expected to contact the evaporite for any length of time due to 

the limited areal extent, and data from the salt crust are not used to develop the sediment EPCs.   

Table 5-5 Tapwater Regional Screening Levels (RSLs) for Chemicals in Evaporation 
& Collection Pond Water 

Analyte Name CAS Number 

Residential 
Tapwater RSL 

(µg/L) 
Manganese 7439-96-5 43 nc 

Molybdenum 7439-98-7 10 nc 

Nitrate 14797-55-8 3200 nc 

Selenium 7782-49-2 10 nc 

Uranium (Soluble Salts) NA 0.4 nc 

Vanadium and Compounds 7440-62-2 8.6 nc 

Notes: 

Tap water regional screening levels (RSLs) obtained from EPA 2019a: HQ=0.1  

nc = non-cancer 

µg/L = microgram per liter 

Table 5-6 Tapwater RadPRGs for Radionuclides in Evaporation and Collection Pond 
Water 

Isotope 

Residential Tapwater 
RadPRG 
(pCi/L) 

Ra-226  
0.000397 

Ra-228  

0.000966 

Th-230 
0.000396 

Notes: 

Residential tapwater RadPRGs obtained from EPA 2019b 

RadPRG = radiological preliminary remediation goal 

pCi/L = picoCurie per liter 

5.2.2.2.4 Air 

For outdoor air, radon gas and particulate data for U-nat, Ra-226, and Th-230 data were available 

for ROPC screening (refer to Table 5-7).  The data are based on radon track etch and high volume 

particulate samples (HMC 2019c).  Ambient air RadPRGs for the composite worker were obtained 

from EPA ORNL (EPA 2019b).  Homestake Facility air data were used for screening.  The air data 

for radionuclides were compared to the RadPRGs.  If concentrations exceeded the RadPRG for air 

for composite workers, the radionuclide is carried forward for further evaluation.  The results are 

presented in Section 5.2.2.4.  All RadPRGs are also provided in Appendix F. 

For indoor air, the data from the office and RO plant were utilized to predict air concentrations of Rn-

222 in an indoor environment.  Only data from the second quarter of 2015 through 2018 were 
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utilized for indoor air because the ventilation system was improved.  Thus, previously measured air 

concentrations of radon are not reflective of current conditions. 

Table 5-7 Composite Worker RadPRGs for Ambient Air 

Isotope 

Composite Worker Air PRG 
(no decay) 

(pCi/m3) 
Ra-226 0.000135 
Rn-222 0.000258 
Th-230 0.000086 
U-234 0.0000661 
U-235 0.000025 
U-238 0.0000553 

Notes:  
Composite Worker Air RadPRGs obtained from ORNL/EPA, July 2019 including inhalation and external exposure risk 
components 
pCi/m3 = picoCurie per cubic meter 
RadPRG = radionuclide preliminary remediation goal 

5.2.2.3 Evaluation of Detection Limits Relative to Contaminant Screening Levels 

Detection limits represented by method detection limits (MDLs), minimum detectable concentration 

(MDC), or reporting limits (RLs) were available.  The vast majority of the data were detected results 

thus minimizing any uncertainty introduced by missing detection limits.  For non-detected analytes, if 

the maximum detection limit exceeded a screening value, it was retained in that medium for further 

evaluation.   

5.2.2.4 Screening Results 

The MDCs were compared to the RSLs and the RadPRGs for each data set and by environmental 

sampling medium for the Homestake Facility and LTA s.  If the MDC exceeded the screening value, 

the chemical was retained for further evaluation in Section 5.2.3.   

Soil 

Surface and subsurface soil were combined for this analysis.  Contaminants that carried forward for 

further quantitative analysis in the baseline or forward risk analysis component of the HHRA are 

summarized in Table 5-8.  The comparison of the HHRA data to the screening levels and 

identification of ROPCs and COPCs is presented in detail in Appendix F.   

Table 5-9 identifies the EPCs for use in the baseline HHRA.  Where there were a minimum required 

number of samples, upper 95th percentile confidence limits (UCL95s) on the arithmetic mean were 

estimated with ProUCL version 5.1 (EPA 2016).  ProUCL supporting information is provided in 

Appendix F.  If there were no detections, a UCL was not calculated.  If there were fewer than five 

detections, a mean was used as a robust estimate of the UCL. Otherwise, the highest UCL 

recommended by ProUCL (EPA 2016) was selected as the EPC. 

Background soil data are used in the uncertainty analysis portion of the HHRA and are not used to 

remove analytes from evaluation as COPCs or ROPCs.  The background raw data reported in 

Appendix F were used in hypothesis tests with ProUCL (EPA 2016) to determine if the site 

significantly exceeded background or not.    
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Table 5-8 Screening Level Results for Soil by Location  

Analyte Units n 
Maximum 

RL1 

Minimum 
Detected 

Result 

Maximum 
Detected 

Result 

Number of 
Detected 
Values 

RSL or 
PRG 

Industrial 
Ratio 

Homestake Facility 

As mg/kg 26 NA 1.91 9.58 26 3 3E+00 

Ba-140 pCi/g 27 11.8 NA NA 0 0.0143 8E+02 

Bi-212 pCi/g 27 NA 0.39 2.04 27 0.0258 8E+01 

Bi-214 pCi/g 27 NA 0.504 5.79 27 0.0231 3E+02 

Co-60 pCi/g 27 0.0345 NA NA 0 0.0142 2E+00 

Cs-137 pCi/g 27 0.027 0.0105 0.151 20 0.069 2E+00 

I-131 pCi/g 27 27.2 NA NA 0 0.109 2E+02 

K-40 pCi/g 27 NA 12.9 21.2 27 0.219 1E+02 

Mo mg/kg 61 7 0.619 126 38 580 2E-01 

Pa-234m pCi/g 26 NA 1.2 18.9 26 0.02 9E+02 

Pb mg/kg 26 NA 3.88 19.7 26 800 2E-02 

Pb-212 pCi/g 27 NA 0.425 1.67 27 0.024 7E+01 

Pb-214 pCi/g 27 NA 0.54 6.13 27 0.0204 3E+02 

Ra-223 pCi/g 20 NA 0.097 0.67 20 0.146 5E+00 

Ra-226 pCi/g 75 NA 0.04 9.9 75 0.0203 5E+02 

Ra-228 pCi/g 27 NA 0.483 1.71 27 0.0153 1E+02 

Rn-219 pCi/g 3 NA 0.124 0.29 3 0.239 1E+00 

Se mg/kg 61 1 0.283 11.1 34 580 2E-02 

Th-227 pCi/g 8 NA 0.047 0.227 8 0.106 2E+00 

Th-228 pCi/g 27 NA 0.47 2.34 27 0.0238 1E+02 

Th-230 pCi/g 76 -0.1 0.02 7.4 73 0.0203 4E+02 

Th-232 pCi/g 27 NA 0.39 1.81 27 0.0153 1E+02 

Th-234 pCi/g 20 NA 0.28 11.2 20 0.02 6E+02 

Tl-208 pCi/g 27 NA 0.138 0.527 27 0.01 5E+01 

U natural  pCi/g 49 NA 1 30 49 0.02015 1E+03 

U total mg/kg 49 NA 1 44 49 23 2E+00 

U-234 pCi/g 27 NA 0.58 18.3 27 0.0203 9E+02 

U-235 pCi/g 27 NA 0.071 0.697 27 0.0731 1E+01 

U-238 pCi/g 27 NA 0.79 19 27 0.02 1E+03 

U-nat mg/kg NA NA NA NA NA NA NA 

V mg/kg 26 NA 11.7 60.7 26 580 1E-01 
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Table 5-8 Screening-Level Results For Soil by Location (Con’t) 

Analyte Units n 
Maximum 

RL1 

Minimum 
Detected 

Result 

Maximum 
Detected 

Result 

Number 
of 

Detected 
Values 

RSL or 
PRG 

Industrial  
Ratio 

Homestake Facility 

Land Treatment Areas 

As mg/kg 19 NA 2.04 6.79 19 3 2E+00 

Ba-140 pCi/g 21 5.25 NA NA 0 0.0143 4E+02 

Bi-212 pCi/g 21 NA 0.45 1.71 21 0.0258 7E+01 

Bi-214 pCi/g 21 NA 0.43 1.44 21 0.0231 6E+01 

Co-60 pCi/g 21 0.0293 NA NA 0 0.0142 2E+00 

Cs-137 pCi/g 21 NA 0.016 0.114 21 0.069 2E+00 

I-131 pCi/g 21 17.3 NA NA 0 0.109 2E+02 

K-40 pCi/g 21 NA 11.5 20.3 21 0.219 9E+01 

Mo mg/kg 134 1 0.283 4 51 580 7E-03 

Pa-234m pCi/g 13 NA 0.66 3.3 13 0.02 2E+02 

Pb mg/kg 19 NA 3.47 18 19 800 2E-02 

Pb-212 pCi/g 21 NA 0.419 1.52 21 0.024 6E+01 

Pb-214 pCi/g 21 NA 0.485 1.55 21 0.0204 8E+01 

Ra-223 pCi/g 17 NA 0.093 0.364 17 0.146 2E+00 

Ra-226 pCi/g 309 NA 0.218 3.9 309 0.0203 2E+02 

Ra-228 pCi/g 21 NA 0.453 1.66 21 0.0153 1E+02 

Rn-219 pCi/g NA NA NA NA NA NA NA 

Se mg/kg 319 0.5 0.06 2.6 244 580 4E-03 

Th-227 pCi/g 1 NA 0.087 0.087 1 0.106 8E-01 

Th-228 pCi/g 6 NA 1.02 1.84 6 0.0238 8E+01 

Th-230 pCi/g 109 -0.1 0.1 3.4 65 0.0203 2E+02 

Th-232 pCi/g 6 NA 1.04 1.92 6 0.0153 1E+02 

Th-234 pCi/g 15 NA 0.27 2.09 15 0.02 1E+02 

Tl-208 pCi/g 21 NA 0.134 0.5 21 0.01 5E+01 
U natural 
(pCi/g) pCi/g NA NA NA NA NA NA NA 

U total mg/kg 218 1 0.19 7.47 192 23 3E-01 

U-234 pCi/g 6 NA 0.88 2.73 6 0.0203 1E+02 

U-235 pCi/g 15 NA 0.059 0.193 15 0.0731 3E+00 

U-238 pCi/g 6 NA 1.06 2.49 6 0.02 1E+02 

U-nat mg/kg 185 NA 0.5 7.2 185 23 3E-01 

V mg/kg 19 NA 9.16 39.6 19 580 7E-02 
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Table 5-8 Screening-Level Results For Soil by Location (Con’t) 

Analyte Units n 
Maximum 

RL1 

Minimum 
Detected 

Result 

Maximum 
Detected 

Result 

Number 
of 

Detected 
Values 

RSL or 
PRG 

Industrial  
Ratio 

Background 

As mg/kg 12 5.52 4.25 5.52 12 3 2E+00 

Ba-140 pCi/g 13 3.69 NA NA 0 0.0143 3E+02 

Bi-212 pCi/g 13 1.34 0.87 1.34 13 0.0258 5E+01 

Bi-214 pCi/g 13 1.05 0.806 1.05 13 0.0231 5E+01 

Co-60 pCi/g 13 0.0294 NA NA 0 0.0142 2E+00 

Cs-137 pCi/g 13 0.093 0.053 0.093 13 0.069 1E+00 

I-131 pCi/g 13 9.7 NA NA 0 0.109 9E+01 

K-40 pCi/g 13 19.9 16.6 19.9 13 0.219 9E+01 

Mo mg/kg 12 0.623 0.343 0.623 12 580 1E-03 

Pa-234m pCi/g 4 1.6 0.9 1.6 4 0.02 8E+01 

Pb mg/kg 12 14.2 9.46 14.2 12 800 2E-02 

Pb-212 pCi/g 13 1.22 0.89 1.22 13 0.024 5E+01 

Pb-214 pCi/g 13 1.1 0.84 1.1 13 0.0204 5E+01 

Ra-223 pCi/g 10 0.344 0.224 0.344 10 0.146 2E+00 

Ra-226 pCi/g 13 2 1.29 2 13 0.0203 1E+02 

Ra-228 pCi/g 13 1.26 0.91 1.26 13 0.0153 8E+01 

Rn-219 pCi/g NA NA NA NA NA NA NA 

Se mg/kg 12 2.03 0.349 2.03 12 580 4E-03 

Th-227 pCi/g 5 0.14 0.061 0.14 5 0.106 1E+00 

Th-228 pCi/g 5 1.44 0.98 1.44 5 0.0238 6E+01 

Th-230 pCi/g 5 1.56 0.7 1.56 5 0.0203 8E+01 

Th-232 pCi/g 5 1.12 0.87 1.12 5 0.0153 7E+01 

Th-234 pCi/g 10 0.88 0.32 0.88 10 0.02 4E+01 

Tl-208 pCi/g 13 0.394 0.285 0.394 13 0.01 4E+01 
U natural 
(pCi/g) 

pCi/g NA NA NA NA NA NA NA 

U total mg/kg NA NA NA NA NA NA NA 

U-234 pCi/g 5 1.22 0.6 1.22 5 0.0203 6E+01 

U-235 pCi/g 18 0.123 0.03 0.123 17 0.0731 2E+00 

U-238 pCi/g 5 1.21 0.73 1.21 5 0.02 6E+01 

U-nat mg/kg NA NA NA NA NA NA NA 

V mg/kg 12 36.5 20.4 36.5 12 580 6E-02 
Notes: 
1 - the maximum RL is the highest reporting limit for nondetected samples 
Shaded cells indicate the analyte is an ROPC or COPC and carries forward to the Baseline HHRA 
Abbreviations: 
NA – Not applicable, RL – Reporting limit 
RSL – Regional screening level for non-radioactive inorganics 
PRG – Preliminary remedial goal for radionuclides 
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Table 5-9 Soil Exposure Point Concentrations for Baseline Risk Assessment 

Homestake Facility Exposure Point Concentrations 

Parameter Units Distribution Statistic Value 

As mg/kg Approx. Normal 95% Student's-t UCL 6.328 

Bi-212 pCi/g No Dist 95% Student's-t UCL 1.498 

Bi-214 pCi/g Approx. Gamma 95% Adjusted Gamma UCL 2.333 

Cs-137 pCi/g Normal 95% KM (t) UCL 0.0672 

K-40 pCi/g Approx. Normal 95% Student's-t UCL 18.1 

Mo mg/kg No Dist 99% KM (Chebyshev) UCL 36.53 

Pa-234m  pCi/g Approx. Gamma 95% Adjusted Gamma UCL 4.603 

Pb-212 pCi/g No Dist 95% Student's-t UCL 1.348 

Pb-214 pCi/g Approx. Gamma 95% Adjusted Gamma UCL 2.468 

Ra-223 pCi/g Normal 95% Student's-t UCL 0.414 

Ra-226 pCi/g Gamma 95% Adjusted Gamma UCL 4.027 

Ra-228 pCi/g No Dist 95% Student's-t UCL 1.422 

Se mg/kg No Dist 99% KM (Chebyshev) UCL 3.797 

Th-227 pCi/g Normal 95% Student's-t UCL 0.174 

Th-228 pCi/g Approx. Normal 95% Student's-t UCL 1.604 

Th-230 pCi/g Gamma 95% KM Approximate Gamma UCL 2.596 

Th-232 pCi/g No Dist 95% Student's-t UCL 1.372 

Th-234 pCi/g Gamma 95% Adjusted Gamma UCL 3.26 

Tl-208 pCi/g No Dist 95% Student's-t UCL 0.434 

U total mg/kg Lognormal 95% H-UCL 14.2 

U-234 pCi/g Approx. Gamma 95% Adjusted Gamma UCL 4.287 

U-235 pCi/g Gamma 95% Adjusted Gamma UCL 0.307 

U-238 pCi/g Lognormal 95% H-UCL 4.323 
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Table 5-9 Soil Exposure Point Concentrations for Baseline Risk Assessment (Con’t) 

Homestake Facility Exposure Point Concentrations 

Parameter Units Distribution Statistic Value 

Land Treatment Area Exposure Point Concentrations 

As mg/kg Approx. Gamma 95% Adjusted Gamma UCL 4.693 

Bi-212 pCi/g No Dist 95% Student's-t UCL 1.015 

Bi-214 pCi/g No Dist 95% Modified-t UCL 0.87 

Cs-137 pCi/g Normal 95% Student's-t UCL 0.0711 

K-40 pCi/g Normal 95% Student's-t UCL 15.92 

Mo mg/kg No Dist 95% Student's-t UCL 0.623 

Pa-234m  pCi/g Gamma 95% Adjusted Gamma UCL 1.844 

Pb-212 pCi/g No Dist 95% Modified-t UCL 0.938 

Pb-214 pCi/g No Dist 95% Modified-t UCL 0.942 

Ra-223 pCi/g Approx. Lognormal 95% H-UCL 0.253 

Ra-226 pCi/g Gamma 95% Approximate Gamma UCL 1.41 

Ra-228 pCi/g No Dist 95% Modified-t UCL 0.982 

Se mg/kg No Dist 99% KM (Chebyshev) UCL 1.12 

Th-228 pCi/g Normal 95% Student's-t UCL 1.763 

Th-230 pCi/g Normal 95% KM (t) UCL 1.164 

Th-232 pCi/g Normal 95% Student's-t UCL 1.74 

Th-234 pCi/g Gamma 95% Adjusted Gamma UCL 0.892 

Tl-208 pCi/g No Dist. 95% Modified-t UCL 0.295 

U total mg/kg No Dist. 95% Modified-t UCL 3.987 

U-234 pCi/g Normal 95% Student's-t UCL 2.23 

U-235 pCi/g No Dist 95% Student's-t UCL 0.131 

U-238 pCi/g Normal 95% Student's-t UCL 2.21 
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Table 5-9 Soil Exposure Point Concentrations for Baseline Risk Assessment (Con’t) 

Homestake Facility Exposure Point Concentrations 

Parameter Units Distribution Statistic Value 

Background  

As mg/kg Normal 95% Student's-t UCL 5.01 

Bi-212 pCi/g Normal 95% Student's-t UCL  1.195 

Bi-214 pCi/g Normal 95% Student's-t UCL  0.948 

Cs-137 pCi/g Normal  95% Student's-t UCL  0.0731 

K-40 pCi/g Normal  95% Student's-t UCL  18.35 

Mo mg/kg Approx. Normal  95% Student's-t UCL 0.447 

Pa-234m  pCi/g Normal 95% Student's-t UCL 1.515 

Pb mg/kg Normal 95% Student's-t UCL 11.94 

Pb-212 pCi/g Normal 95% Student's-t UCL 1.104 

Pb-214 pCi/g Normal 95% Student's-t UCL 1.017 

Ra-223 pCi/g Normal 95% Student's-t UCL 0.296 

Ra-226 pCi/g Normal 95% Student's-t UCL 1.81 

Ra-228 pCi/g Normal 95% Student's-t UCL 1.14 

Se mg/kg 
No Discernable  

Distribution  
95% Student's-t UCL  0.799 

Th-227 pCi/g Normal 95% Student's-t UCL 0.13 

Th-228 pCi/g Normal 95% Student's-t UCL 1.412 

Th-230 pCi/g Normal 95% Student's-t UCL 1.393 

Th-232 pCi/g Normal 95% Student's-t UCL 1.135 

Th-234 pCi/g Normal 95% Student's-t UCL 0.703 

Tl-208 pCi/g Normal 95% Student's-t UCL 0.357 

U total mg/kg 
Mean of U-234 and U-

238 
Multiply by 1.48 to get 

concentration 
1.69 

U-234 pCi/g Normal 95% Student's-t UCL 1.141 

U-235 pCi/g Normal 95% Student's-t UCL 0.112 

U-238 pCi/g Normal 95% Student's-t UCL 1.147 

V mg/kg Normal 95% Student's-t UCL 29.87 

Notes: U-natural or U-total activities are not used as EPCs in the EPA/ORNL calculator and so are not shown in this 
table.  The calculator predicts radiation risk on individual isotope measurements and estimated activity throughout the 
decay chain. 
KM – Kaplan-Meier 
mg/kg – milligram per kilogram, pCi/g – picocuries per gram 
No Dist – Data do not follow a known distribution  
UCL – Upper confidence limit on the mean  
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The screening level analysis of the Homestake Facility data reduced the analytes to two COPCs 

(arsenic and U-total) and 25 ROPCs in soil.  Molybdenum and selenium were retained at the request 

of EPA although maximum concentrations were below screening levels.  Only Ba-140, Co-60, I-131, 

lead, Rn-219, and vanadium were screened out.  

The screening level analysis of the LTA data reduced the analytes to one COPC (arsenic) and 18 

ROPCs in the combined surface and subsurface soil.  Molybdenum and selenium were retained at 

the request of EPA although maximum concentrations were orders of magnitude below screening 

levels.  Only Ba-140, Co-60, I-131, lead, Th-227, U-total (as a metal), U-nat (as a metal), and 

vanadium were removed from soil for the LTAs.  U-total was carried forward as a metal since the 

uranium isotopes carried forward although it was well below screening levels. 

Surface Water 

Surface water data from the monitoring program were available for 2015 to 2018.  Maximum 

concentrations of each analyte were compared to the residential tapwater RSL or a radionuclide 

PRG if available.  Tapwater SLs are not available for the industrial scenario.  These screening levels 

assume a lifetime ingestion rate of 2.5 L/d as an adult and 0.78 L/d as a child up through age 6.  

This is overly conservative for the evaporation ponds, where only infrequent, incidental ingestion of a 

few milliliters (ml) at most is expected to occur. Every analyte exceeded its screening level (Table 5-

10). 

Sediment 

There are two sludge samples evaluated in the risk assessment (Table 5-10).  All analytes in 

sediment/sludge carry forward because they exceeded industrial screening levels for soils.  

Outdoor Air 

No particulates were retained in air as all maximum concentrations were well below screening levels 

(Table 5-11).  These measured results were compared to the results of the soil inhalation pathway 

for which the PEF is used to model inhalation exposure to predict risk of exposure to fugitive dusts. 

The inhalation risk was less than 1 x 10-6 for all radionuclides based on maximum concentrations, 

similar to the results of the measured particulate data.  Radon-222 in outdoor air was retained for 

further evaluation for the Homestake Facility and LTAs based on a combined of outdoor air samples.  

Radon-222 was retained for trench air based on a proxy data set of the indoor air measurements 

from the office and RO plant.  The outdoor air and trench air data were used to estimate 

representative concentrations across the Site.  Radon-222 was retained in indoor air from the 

Homestake Facility based on data from the RO building.   

Screening Level Uncertainty Analysis 

One identified uncertainty in the screening analysis is associated with data for molybdenum and 

selenium analyzed by HMC contract laboratories where the RLs were elevated compared to RLs 

from EPA’s laboratories.  However, the number of detected values associated with the EPA 2011 

data suggests that selenium and molybdenum concentrations are not elevated across the Site, and 

both metals were below screening levels (Table 5-8).   Because they are COPC, selenium and 

molybdenum are retained for further evaluation. 

Another identified uncertainty is the evaluation of the uranium isotopes.  PRGs are available only for 

individual isotopes and not uranium mixtures.  U-nat is predominantly U-238 (i.e., approximately 

99%) with lesser amounts of other isotopes.  The NRC states U-nat contains the relative 
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concentrations of isotopes found in nature of 0.7 percent uranium-235, 99.3 percent uranium-238, 

and a trace amount of uranium-234 by mass. In terms of radioactivity, however, the radiation emitted 

by natural uranium comes approximately 2.2 percent from uranium-235, 48.6 percent from uranium-

238, and 49.2 percent from uranium-234 (NRC 2019).  To represent the toxicity of U-nat, the mean 

of the screening level activity of U-238 and U-234 was used. This uncertainty is not likely to bias 

results of the evaluation.
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Table 5-10 Summary of Screening Results and EPCs for Air, Pond Sludge/Sediment, and Pond Water 

Analyte 
Name Units 

Sample 
Size  
(n) 

Minimum 
Result 

Maximum 
Result 

Number 
of 

Detected 
Results 

Industrial 
SL 

Industrial 
SL Ratio UCL95 Basis 

Sludge 

Ra226 pCi/g 1 32.5 32.5 1 0.0203 2E+03 NA n<8-10, Use Maximum 

Th230 pCi/g 1 0.5 0.5 1 0.0203 2E+01 NA n<8-10, Use Maximum 

U-nat pCi/g 1 2566 2566 1 0.02015 1E+05 NA n<8-10, Use Maximum 

Water 
Manganese 
(total) 

mg/L 43 0.001 1.4 42 0.043 3E+01 0.302 
No Dist @ 5% - Use 95% KM 

(Chebyshev) UCL 

Molybdenum 
(total) 

mg/L 80 3.82 4760 80 0.01 5E+05 864.4 Lognormal - Use 95% H-UCL 

Nitrate mg/L 25 0.1 9 15 3.2 3E+00 2.135 
Approx. Normal - Use 95% 

KM (t) UCL 

Ra-226 pCi/L 24 0.06 130 24 0.000397 3E+05 45.75 
Gamma - 95% Adjusted 

Gamma UCL 

Ra228 pCi/L 24 -0.5 140 21 0.000966 1E+05 71.01 
No Dist @ 5% - Use 99% KM 

(Chebyshev) UCL 

Selenium 
(total) 

mg/L 64 0.11 5.98 63 0.01 6E+02 0.733 
Approx. Lognormal - Use KM 

H-UCL 

Th230 pCi/L 24 0.006 2210 24 0.000396 6E+06 1200 
Lognormal - Use 99% 

Chebyshev (Mean, Sd) UCL 

U-natural 
(total) 

mg/L 80 2 2940 80 0.0004 7E+06 548.8 Lognormal - Use 95% H-UCL 

Vanadium mg/L 24 0.01 0.32 16 0.0086 4E+01 0.107 
Gamma - 95% KM Adjusted 

Gamma UCL 
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Table 5-10 Summary of Screening Results and EPCs for Air, Pond Sludge/Sediment, and Pond Water (Con’t) 

Analyte 
Name Units 

Sample 
Size  
(n) 

Minimum 
Result 

Maximum 
Result 

Number 
of 

Detected 
Results 

Industrial 
SL 

Industrial 
SL Ratio UCL95 Basis 

Outdoor Air 

Ra-226 pCi/L 120 2E-12 2E-10 120 1.35E-07 1E-03 NA Not a ROPC 

Rn-222 pCi/L 160 0.37 1.77 160 2.58E-07 7E+07 0.949 
Approx. Gamma – Use 

95% Approx. Gamma UCL 

Th-230 pCi/L 120 3E-12 3E-10 120 8.58E-08 3E-03 NA Not a ROPC 

U-Nat pCi/L 120 1.9E-13 6.7E-09 120 6.07E-08 3E-01 NA Not a ROPC 

Indoor Air 

Rn-222 pCi/L 29 0.75 2.9 29 2.58E-07 1E+07 1.837 
Approx. Normal – Use 95% 

Student's-t UCL 
Notes: 

Approx. - approximate mg/L = milligram per liter   
n = number of samples pCi/g = picoCurie per gram  
Dist - distribution pCi/L = picoCurie per liter  
pCi/m3 = picoCurie per cubic meter ROPC = radionuclide of potential concern   
KM = Kaplan-Meier UCL = upper confidence limit  
* UCL95 = 95% upper confidence limit; UCL95s calculated by ProUCL V5.1 (EPA 2016)  

 

Table 5-11.  Comparison of Modeled Fugitive Dust and Measured Particulate Inhalation Risks 

Radionuclide 

Soil 
Activity 
(pCi/g) 

Fugitive Dust 
Inhalation Risk 

(unitless) 

Particulate 
Activity 
(pCi/L) 

Particulate 
Activity 
(pCi/m3) 

Particulate 
Inhalation Risk 

(unitless) 
Ra-226 9.9 1E-08 2.0E-10 2.00E-07 1E-09 

Th-230 7.4 1E-08 3.0E-10 3.00E-07 4E-09 

U-234 18.3 4E-08 3.35E-09 3.35E-06 5E-08 

U-238 19 5E-08 3.35E-09 3.35E-06 6E-08 

U-natural NA NA 6.70E-09 6.70E-06   

Notes:  Half the U-natural activity maximum was assigned equally to U-234 and U-238 to compare risks to modeled fugitve dust 
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 Baseline Human Health Exposure Assessment 

This Exposure Assessment uses available information to provide numeric estimates of exposure for 

each of the identified receptors in Tables 5-2 and 5-3 for each of the COPCs and ROPCs identified 

in Tables 5-8 and 5-10.  Only COPCs or ROPCs that exceeded screening levels (Appendix F) are 

further addressed in the Baseline HHRA.   

5.2.3.1 Media of Potential Concern 

5.2.3.1.1 Soil 

The following COPCs exceeded one or more screening level in surface or subsurface soil media in 

the Homestake Facility and are further evaluated:  

• Arsenic – exceeded surface soil only.  There are no subsurface data for arsenic. 

• U-total (as a metal) 

• Selenium and Molybdenum were retained at the request of EPA although they were below 

screening levels. 

Nearly all radioisotopes were identified as ROPCs that exceeded screening levels for soil at the 

Homestake Facility (see Table 5-8).  These are addressed in the baseline HHRA. 

Arsenic was the only COPC that exceeded screening levels in LTA surface soil, and nearly all 

ROPCs exceeded screening levels in surface soils in the LTAs (Table 5-8).   

It is known that U-nat is 99% U-238, and in terms of radioactivity it is approximately half U-234 and 

half U-238.  Therefore, retaining all uranium analytes in the baseline risk assessment, which 

culminates with summation of cancer risks across all ROPCs and COPCs, would lead to 

overestimating the EPC and thus double counting the risks due to exposure to uranium isotope 

activity.  The EPA RadPRG calculator only predicts exposure to individual uranium isotopes, and 

therefore the U-nat or U-total activity data were not utilized.   

5.2.3.1.2 Surface Water 

All of the analytes exceeded tapwater screening levels (Table 5-10).  The following analytes in the 

evaporation pond water are further addressed for the Homestake Facility: 

• Manganese 

• Molybdenum 

• Nitrate 

• Selenium 

• Uranium-natural (reported in units of mg/L) 

• Vanadium 

• Ra-226 



 Risk Analyses 

Homestake Mining Company SF Site 5-27 June 2020 

Final RI Report 

• Ra-228 

• Th-230 

5.2.3.1.3 Air 

Radon is the only ROPC identified for indoor or outdoor air.  Levels in indoor air were higher than in 
outdoor air. 

5.2.3.1.4 Sediments 

There were three radionuclides evaluated in sediments and all carried forward into the baseline 

HHRA: 

• Ra-226 

• Th-230 

• U-nat 

5.2.3.2 Current and Future Potential Receptors 

Current and future receptors were identified and described in Section 5.2.1.5 and are shown in 

Tables 5-2 and 5-3.  Included are receptors that could potentially occur currently, or may be 

expected to occur in the future.  Current receptors are modeled as exposed to conditions at the 

current time.  The same data were used to represent future conditions, although once the 

Homestake Facility is closed, certain pathways will become incomplete (for example, contact with 

the evaporation ponds would be incomplete because the ponds would be removed).  Therefore, the 

future scenario analyses may be overestimating risks for that time frame. Furthermore, future 

workers will not be onsite 8 hours per day, 250 days per year, but would spend at most two weeks 

per year conducting sampling under the legacy program.  Workers currently engaged in remediation 

activities may enter the area, but they are not considered under this HHRA because they have 

received appropriate training and are covered under the Occupational Safety and Health 

Administration 1910.120 standards which requires air monitoring, employing use of personal 

protective equipment or other engineering controls, etc. 

The receptors that are quantitatively addressed in this HHRA are:  

• Future composite workers 

• Future construction workers  

• Current and future trespassers  

5.2.3.3 Potentially Complete Exposure Pathways 

A complete exposure pathway is one where chemical contaminants or radionuclides can be traced 

from a source to a target organ within a receptor where an adverse health effect can occur.  

Potential pathways were considered complete unless there was sound justification for designating 

them as incomplete.  The potentially complete exposure pathways vary by receptor.  Exposure 

pathways may be potentially complete, incomplete due to a missing pathway component, or 

potentially complete but likely insignificant. 
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Dermal exposure is not evaluated for ROPCs, for which external or submersion exposure in a 

radiation field is evaluated (EPA 2019b).  For COPCs, external or submersion exposure is not 

evaluated, but dermal exposure is. 

Some pathways may be complete but exposure cannot be quantified due to lack of data, at least for 

some constituents.  This adds to the uncertainty, but does not infer that these pathways are either 

incomplete or insignificant.  This can occur when critical exposure parameters are lacking for 

exposure modeling or risk evaluation, such as dermal permeability coefficients (Kp) or dermal 

absorption factors (ABSd), or toxicity values.   

5.2.3.4 Receptor-Specific Exposure Parameters 

The exposure parameters for the receptors identified above are summarized in Table 5-12.  

Receptor-specific parameters vary with the exposure assumptions for each receptor.  The 

parameters that are applied to each receptor are discussed below. 

5.2.3.4.1 Future Composite Worker 

Site knowledge indicates that it is unlikely that any worker would be at the Homestake Facility full 

time in the future, and therefore, this is a hypothetical future scenario.  This worker is conservatively 

modeled as present within the Homestake Facility for a full day (exposure time [ET] of 8 hours), for 

an exposure frequency (EF) of 250 days per year.  It is more realistic to expect that workers at the 

facility in the future will be there on an infrequent, intermittent basis, but this receptor is protective of 

other future workers.   

The default composite worker represents a long-term exposure duration (ED) of 25 years doing 

security, fence or building repairs, office or commercial work, or landscape maintenance work.  This 

worker could breathe radon gas or particulates in air, and contact surface soils.  The particulate 

emission factor (PEF) for both COPCs and ROPCs was based on the EPA (2019a; 2019b) 

calculators for Albuquerque, New Mexico (NM).  The risk assessment evaluates the default worker, 

but actual risks to workers will be much lower.  A Site-specific composite worker is one that is on-

Site for 10 years full time until the property is relinquished to DOE, and another who is on-Site at 

most 2 weeks per year indefinitely under the DOE legacy program.  The default worker spends 

50,000 hours over a 25 year period, whereas the 10 year worker would be exposed 20,000 hours, 

and the legacy worker 2,800 hours over the working life. 

The soil ingestion rate (IRS) of 100 mg/d (EPA 2019a; 2019b) applied to this receptor is a standard 

value for workers that may be outdoors.  A skin surface area (SA) of 3,527 centimeters squared 

(cm2) for workers for evaluating COPC dermal exposure to hands, forearms, and head (EPA 2019a) 

was applied.  This is a weighted average of mean values for head, hands, and forearms for males 

and females of 21 or more years of age.  The dermal adherence factor (AF) of 0.12 milligrams per 

centimeter squared (mg/cm2 - event) applied to evaluate dermal exposure for the COPCs is the 

currently recommended value for commercial/industrial outdoor workers (EPA 2019a).  Table 5-12 

presents the exposure parameters for the future composite worker, and Table 5-13 presents 

chemical-specific parameters.   
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Table 5-12 Receptor – Specific Exposure Factors Used in the HMC Remedial Investigation HHRA 

Parameter Name and 
Abbreviation Units 

Future Composite 
Worker 

Future 
Construction 

Worker 
Current 

Trespasser 
Future 

Trespasser 
Absorption Factor, Dermal (ABSd) unitless CS a CS a CS a CS a 
Adherence Factor (AF) mg/cm2-d 0.12 a 0.3 a 0.12 a 0.12 a 
Averaging Time, non-cancer 
(ATnc) 

d 9125 a 365 a 3650 c 3650 c 

Averaging Time, cancer (ATc) d 25550 a 25550 a 25550 a 25550 a 
Body Weight (BW) kg 80 a,b 80 a,b 80 a,b 80 a,b 
Correction Factor, mass (CFm) kg/mg 1 x 10-6 a 1 x 10-6 a 1 x 10-6 a 1 x 10-6 a 
Correction Factor, time (CFtime) 1 d/24 hr 0.042  0.042  0.042  0.042  

Event (EV) event/day 1 a 1 a 1 a 1 a 
Exposure Duration (ED) y 25 a,b 1 a,b 10 c 10 c 
Exposure Frequency, soil (EFs) d/y 250 a,b 250 a,b 48 c 48 c 
Exposure Frequency, water (EFw) d/y NA  NA  6 c NA  

Exposure Time(ET) h/d 
4 indoor 

4 outdoor 
c 8 a,b 2 c 2 c 

Exposure Time, water (event) h/event NA    0.2 c NA  

Gamma Shielding Factor GSF unitless 1 b 1 b 1 b 1 b 
Inhalation Rate, IRA m3/d 60 b 60 b 20 b 20 b 

Particulate Emission Factor (PEF), 
Albuquerque, NM 

m3/kg  6.61E+09 a 7.31E+07 a,d 
6.61E+0

9 
a 6.61E+09 a 

Soil Ingestion Rate (IRSow) mg/d 100 a,b 330 a,b 100 c 100 c 
Surface Area (SA) cm2 3527 a,d 3527 a 3527 a 3527 a 
Time of exposure (tw) y 25 a,b 1 a,b 10 c 10 c 
Water Ingestion Rate (IRW) L/d NA  NA  0.005 c NA  

Water-Air Transfer Factor (Kp) L/m3 NA  NA  CS a NA  

a - EPA 2019a 
b - EPA 2019b 
c - Professional judgment 
d –PEF from calculator for other construction activity 
e - Weighted average of mean values for head, hands, and forearms (male and female, 21+years)(EPA 2019a) 
CS - Chemical-specific; refer to Table 5-13 
ATnc - Calculated as ED * 365 d/y 
ETw - Based on assumed 12 minutes incidental contact time 
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Table 5-13 Chemical Specific Parameters Used in the Exposure Assessment for 
COPCs 

Analyte Kp GIABS ABSd 

Arsenic, Inorganic 0.001 1 0.03 

Lead Compounds 0.0001 NV NV 

Molybdenum 0.001 1 NV 

Selenium 0.001 1 NV 

Uranium (Soluble Salts) 0.001 1 NV 

Vanadium and Compounds 0.001 0.026 NV 

Source: EPA 2019a; 2004 

5.2.3.4.2 Future Construction Worker 

This receptor represents a short-term worker (1-year exposure duration) engaged in excavation such 

as pipeline or utility work.  This receptor could reroute piping, put up buildings, and move equipment.  

This receptor is potentially exposed to surface and subsurface soil, fugitive dust from soils, and 

radon gas in trench or outdoor air.  This receptor was modeled as short-term (1 year), 250 days per 

year, for 8 hours per day (refer to Table 5-12).  Exposure to surface or subsurface soil is possible, 

and the potential for high soil contact is reflected in the value of 330 mg/d as the soil ingestion rate 

(EPA 2019a; 2019b).   

The PEF for construction workers includes exposure to dust generated by Site construction activities 

including wind erosion (Other Than Standard Vehicle Traffic equations in the EPA [2019b] 

calculator).  For this analysis, it was assumed 30 acres total, with 10 acres of tilling, 10 acres of 

grading, 10 acres of bulldozing, fraction of vegetative cover of 0.25, bulldozer or grading blade 

length of 2 m, bulldozing and grading of Site one time, to 1 m depth, and 10 m2 for area of 

excavation at any given time would generate dust.  A Site-specific PEF of 7.31 x107 cubic meters per 

kilogram (m3/kg) was derived using these inputs for the future construction worker.    

The dermal surface area contacting bulk solids of 3,527 cm2 is a standard value for a construction 

worker and is based on the weighted average mean values for head, hands, and forearms (male and 

female), 21 years and older (EPA 2019a).  This surface area assumes that a short-sleeved shirt, 

long pants, and shoes are worn.  The dermal adherence factor that predicts soil remaining on skin 

for the construction worker for COPC dermal contact was obtained from EPA RSL calculator and 

Soil Screening Guidance (EPA 2019a; EPA 2002).  Body weight is estimated to be 80 kg (EPA 

2019a; 2019b).  Table 5-12 presents the exposure parameters for the future construction worker.   

5.2.3.4.3 Current and Future Trespasser 

This receptor is assumed an older adolescent or young adult and represents an adult or older 

juvenile who walks or otherwise uses the Homestake Facility or LTAs for infrequent recreational 

purposes.  This receptor was not expected to trespass in the Homestake Facility for the entire 

duration of local residence, only for an exposure duration of 10 years during young adulthood.  The 

trespasser may contact surface soils or breathe fugitive dust from surface soils or radon gas in air.  

The PEF of 6.61x109 for both COPCs and ROPCs was based on the EPA (2019a; 2019b) 

calculators for Albuquerque, NM.  



 Risk Analyses 

Homestake Mining Company SF Site 5-31 June 2020 

Final RI Report 

It is unlikely that this receptor would contact subsurface soils.  This receptor was modeled as 

currently contacting water incidentally from the evaporation ponds (i.e., an incidental ingestion rate 

of 5 milliliters each incidence, or 5 milliliters per day [ml/d]) although not using it as a drinking water 

source.  This could occur if the receptor splashed in the pond(s).  In the future, the evaporation 

ponds will be closed, and so a future trespasser would not have access to surface water in the 

Homestake Facility.  It is assumed that this receptor, currently or in the future, would be on-Site 

infrequently (1 time per week, 4 weeks per month, for twelve months per year for a total exposure 

frequency of 48 days per year), but only contact the ponds six times per year for a period of 10 

years.  It is assumed that the ponds will be decommissioned after this period.  There is no reason to 

suspect frequent contact as there are no fish in the ponds and therefore they would not present a 

source of interest.  The soil ingestion rate of 100 mg/d for outdoor workers and residential adult 

(EPA 2019a; 2019b) was assumed applicable to this receptor based on presumed activity patterns.  

The standard skin surface area of 3,527 cm2 for adult workers from EPA (2014c) was applied, 

assuming head, hands, and forearms are exposed.  The dermal adherence factor for the outdoor 

worker for COPC exposure (EPA 2019a) was applied to the trespasser as well.  Table 5-12 presents 

the exposure parameters for the current and future trespasser.   

5.2.3.5 Site-Specific Exposure Parameters 

Site-specific exposure parameters are ones that are dependent on-Site conditions or assumptions.  

The following Site-specific exposure parameters were incorporated into the HHRA: 

• PEF (m3/kg) – The value for Albuquerque, NM from the EPA RSL calculator of 6.61x109 

m3/kg was applied to the future composite worker and the current and future trespassers for 

COPCs and ROPCs.  A value of 7.31 x107 m3/kg was applied to the future construction 

worker, which was developed with the EPA (2019a) calculator as described above. 

• Gamma Shielding Factor (GSF) (unitless) – Set to the default value of 1. 

• The radionuclide-specific Area Correction Factor (ACF) for the external radiation equations 

was conservatively based on a 0 cm soil cover and a 1,000 m2 (infinite) slab.  This is 

considered to represent baseline conditions. 

5.2.3.6 Exposure Point Concentrations 

The EPC is the concentration to which a receptor is presumed exposed for the purposes of the risk 

assessment.  EPCs (Tables 5-9 and 5-10) are different for each medium and between exposure 

areas, or area where receptors are potentially exposed.  Two general exposure areas were identified 

at the Site based on potential current and future land use and contaminant levels: 

• Homestake Facility – this area includes the evaporation ponds, RO unit, and tailings piles.  

• LTAs – this area includes the center pivot and flood irrigation LTAs. 

Protective clothing and respiratory protection was assumed to be absent for all current and future 

receptors evaluated in the HHRA.  For evaluating potential exposure, surface and subsurface soil 

data were combined for the construction worker.  Evaporation pond water, radon gas in air, and 

sediment samples were used.  The UCL95 value was used as a conservative representation of the 

RME EPC (EPA 1989) for each COPC in each exposure area if there were eight or more samples 

with six or more detected values.  ProUCL Version 5.00.00 (EPA 2016) was used to calculate the 

UCL95.  ProUCL estimates a reliable and stable UCL95 of the population mean using both the 
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detected and non-detected data.  The UCL95 provides an RME estimate for the unknown population 

mean where there is 95 percent confidence that the true mean is below the UCL95.  ProUCL may 

recommend more than one value that can be used as the UCL95 for a given data set, in which case, 

the maximum recommended UCL95 value that was lower than the maximum detected value was 

used in the risk assessment.  The UCL95 recommended by ProUCL V5.0 was the primary value 

unless greater than the maximum detected concentration.  

Small sample size or low numbers of detected values in a dataset can preclude calculation of the 

UCL95 statistic.  If a UCL95 could not be calculated, a proxy value was applied per EPA guidance 

(EPA 2016) and consistent with the USEPA human health risk assessment for this site (EPA 2014a).  

UCL95s were used for all analytes except Pa-234m, for which there were only 4 samples.  A mean 

was used as the EPC for this radionuclide. 

The soil EPCs were presented in Table 5-9 for analytes that exceeded screening levels and so were 

identified as COPCs or ROPCs.  Each of the COPCs and ROPCs is addressed in further detail in 

this risk assessment.   

Air concentrations due to generation of fugitive dust were modeled from soil data by use of 

particulate emission factors (PEFs) and also from measured particulate data (Table 5-11).  This 

information was used to predict risk due to inhalation exposure.  No COPCs were measured in air, 

so this represents the only inhalation pathway for inorganics.  ROPCs were measured in outdoor air, 

although particulate radionuclides and fugitive dusts were all below screening levels. 

Rn-222 was measured in outdoor air samples from the Homestake Facility and at the fenceline, and 

these data were used as the basis of the EPC for the LTAs and Homestake Facility.  The EPC for 

outdoor air was 949 pCi/m3 based on an approximate gamma UCL95.  This was considered to 

represent a Site-wide outdoor air radon concentration based on evaluation of the wind rose for the 

Site (Figures 2-1 and 2-2).  Rn-222 was measured from indoor air from buildings on the Homestake 

Facility.  Trench air data were not available.  The indoor air value was a 95% Student's-t UCL of 

1837 pCi/m3 and was also considered representative of trench air, and the combined indoor and 

outdoor air concentrations resulted in an EPC of 1074 pCi/m3.  The combined indoor and outdoor air 

EPC was used to represent exposure by all commercial/industrial receptors (i.e., composite worker 

and construction worker).  

The data sets used to develop the EPCs were presented in Table 5-1 and the EPCs are shown in 

Tables 5-9 and 5-10. 

5.2.3.7 Fate and Transport Modeling 

Fate and transport modeling was performed to provide estimates of COPC or ROPC concentrations 

in potential exposure media that were not sampled as part of the RI activities.  These media include 

fugitive dust associated with surface soil emissions.  Air particulate data were available which likely 

represent dust emissions from surface soil, but data for all of the surface soil COPCs or ROPCs 

were not available.  Therefore, the standard PEF model in the EPA calculator was set to 

Albuquerque, NM, and used to predict fugitive dust from soil exposure for all surface soil ROPCs.  

The PEF is not chemical-specific, but is based on Site-specific conditions and assumptions such as 

wind speed and vegetative cover, and can be receptor specific.  The construction worker generates 

dust by construction activities and this is reflected in the PEF for this receptor.  This PEF for each 

receptor is reported in Table 5-12.   
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Volatile chemicals such as radon (Rn-222) that behave according to Henry’s Law can emanate from 

water or soil into air, and can then be inhaled.  Radon emitted from the ponds would be captured in 

the air samples collected from around the site.   

5.2.3.8 Exposure Intake Equations 

Exposure intakes are receptor-specific estimates of daily exposure made by applying the exposure 

parameters defined in Table 5-12 to equations for each receptor.  The exposure intake is a measure 

of exposure expressed as the mass of a substance per unit body weight per unit time (for example, 

milligrams per kilogram body weight per day [mg/kg-d]) (EPA 1989).  For COPCs, these equations 

were derived by rearranging the equations used by EPA (2019) to estimate screening levels for each 

medium to solve for target cancer risk or non-cancer hazard.  The COPC intake equations are 

shown in Table 5-14 and the ROPC equations (EPA 2019b) are presented in Table 5-15.  These 

equations demonstrate the relationship between abiotic media concentrations and predictions of 

exposure. 

The RadPRG calculator was used to provide risk estimates by substituting receptor and Site-specific 

exposure parameters from Table 5-12 into the calculator.  
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Table 5-14 Exposure Equations for Cancer and Non-Cancer Endpoints by Receptor - 
COPCs  

FUTURE COMPOSITE WORKER – CANCER 

Surface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust) 

CDIs-ing = (Cs * IRS * CFm * EF * ED) / (BW * ATc) 

CDIs-derm = (Cs * SA * ABSd * AF * CFm *EV* EF * ED) / (BW * ATc) 

ECs-fg1 = (Cs * EF * ED * ET * 1 d/24 h*1000 ug/mg * 1/PEF) / (ATc) 

Air Pathways (Inhalation, Submersion) 

(ROPCs Only) 

FUTURE COMPOSITE WORKER - NON-CANCER 

Surface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust) 

CDIsi-ing = (Csi * IRS * CFm * EF * ED) / (BW * ATnc) 

CDIsi-derm = (Csi * SA * ABSd * AF * CFm * EV* EF * ED) / (BW * ATnc) 

ECs-fg2 = (Cs * EF * ED * ET * 1 d/24 h * 1/PEF) / (ATnc) 

Air Pathways (Inhalation, Submersion) 

(ROPCs Only) 

FUTURE CONSTRUCTION WORKER – CANCER 

Surface and Subsurface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust)  

CDIs-ing = (Cs * IRS * CFm * EF * ED) / (BW * ATc) 

CDIs-derm = (Cs * SA * ABSd * AF * CFm * EF * ED) / (BW * ATc) 

ECs-fg1,3 = (Cs * EF * ED * ET * 1 d/24 h*1000 ug/mg * 1/PEF) / (ATc) 

Air Pathways (Inhalation, Submersion) 

(ROPCs Only) 

FUTURE CONSTRUCTION WORKER - NON-CANCER 

Surface and Subsurface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust) 

CDIs-ing = (Cs * IRS * CFm * EF * ED) / (BW * ATnc) 

CDIs-derm = (Cs * SA * ABSd * AF * CFm * EF * ED) / (BW * ATnc) 

ECs-fg2,3 = (Cs * EF * ED * ET * 1 d/24 h * 1/PEF)/ (ATnc) 

Air Pathways (Inhalation, Submersion) 

(ROPCs Only) 

CURRENT AND FUTURE TRESSPASSER – CANCER4 

Surface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust) 

CDIs-ing = (Cs * IRS * CFm * EF * ED) / (BW * ATc) 

CDIs-derm = (Cs * SA * ABSd * AF * CFm * EV * EF * ED) / (BW * ATc) 

ECs-fg = (Cs * EF * ED * ET * 1 d/24 h*1000 ug/mg * 1/PEF)/ (ATc) 

Air Pathways (Inhalation, Submersion) 

(ROPCs Only) 
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Table 5-14 Exposure Equations for Cancer and Non-Cancer Endpoints by Receptor – 
COPCs (Con’t) 

CURRENT AND FUTURE TRESSPASSER - NON-CANCER 

Surface Soil Pathways (Incidental Ingestion, Dermal Contact, Fugitive Dust) 

CDIs-ing = (Cs * IRS * CFm * EF * ED) / (BW * ATnc) 

CDIs-derm = (Cs * SA * ABSd * AF * CF* EV * EF * ED) / (BW * ATnc) 

ECs-fg = (Cs * EF * ED * ET * 1 d/24 h * 1/PEF)/ (ATnc) 

Air Inhalation Pathway 

(ROPCs Only) 

CURRENT TRESSPASSER ONLY – CANCER4 

Evaporation Pond Water Pathways (Incidental Ingestion, Dermal Contact, Inhalation of 
Volatiles) 

CDIw-ing = (Cw * IRW * EF * ED) / (BW * ATc) 

DAD = (Cw* Kp * ETw * EV * EF*ED *SA * 1L/1000 cm3) / (BW*ATc)  

ECw-inh= ROPCs Only  

CURRENT TRESPASSER ONLY – NON-CANCER 

Evaporation Pond Water Pathways (Incidental Ingestion, Dermal Contact, Inhalation of 
Volatiles) 

CDIw-ing = (Cw * IRW * EF * ED) / (BW * ATnc) 

DAD = Cw* Kp * ETw * EV * EF*ED *SA * 1L/1000 cm3) / (BW*ATnc)  

ECsw-inh= ROPCs Only  

Notes: 
1.  EC in units of ug/m3 to be consistent with cancer inhalation unit risk (IUR) factor 
2.  EC in units of mg/m3 to be consistent with non-cancer reference concentration (RfC) 
3.  PEF is based on other than standard vehicular traffic, Refer to Section 5.2.3.4.2 
4.  Pond water exposure only pertains to current trespassers 
5.  Pond water exposure only pertains to current receptors 
Variable Definitions and Units: 
CDIi–chronic daily intake (mg/kg-d) for contact with medium i 
EC–exposure concentration (cancer = µg/m3, non-cancer = mg/m3) 
DAD–Contaminant dermally absorbed dose (mg/kg-d) (EPA 2004) 
Ci – Concentration in medium i  

Media Abbreviations–Surface or subsurface soil 

ing–Ingestion; derm–Dermal; fg–Air particulates or fugitive dust; w- Evaporation pond water 
Parameter Definitions: 

ABSd – Absorption factor, chemical-specific (Table 5-13) 
AF –Adherence factor, receptor-specific (Table 5-12) 
ATc –Averaging time, cancer, receptor-specific (Table 5-12) 
ATnc –Averaging time, noncancer, receptor-specific (Table 5-12) 
BW – Body weight, receptor-specific (Table 5-12) 
CFm –Conversion factor for mass (Table 5-12) 
GIABS – Gastrointestinal absorption, chemical-specific (Table 5-13) 
ED – Exposure duration, receptor-specific (Table 5-12) 
EF – Exposure frequency, receptor-specific (Table 5-12) 
ET –Exposure time, receptor-specific (Table 5-12) 
EV – Number of events per day, receptor-specific (Table 5-12) 
IRS –Soil ingestion rate, receptor-specific (Table 5-12) 
IRW – Water ingestion rate, receptor-specific (Table 5-12) 
Kp – Partition coefficient, chemical-specific (Table 5-13) 
PEF – Particulate emission factor, Site-specific (Table 5-12) 
SA – Surface area, receptor-specific (Table 5-12) 
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Table 5-15 Exposure Equations for Cancer and Non-Cancer Endpoints by Receptor - 
ROPCs  

FUTURE COMPOSITE WORKER – CANCER 

Surface Soil Pathways (Incidental Ingestion, External Radiation, Inhalation of Fugitive Dust or 
Particulates from Soil)1 

CEs-ing = (Cs* (1-e-λtw) * IRS * EF * ED * g/1000 mg)/ (tw * λ) 

CEs-ext = (Cs* (1-e-λtw) * ACF * EF *1 yr/365 d* ED * ET *1 d/24 h *GSF)/ (tw * λ) 

CEs-fg = (Cs* (1-e-λtw) * IRA * EF * ED * 1/PEF *ET *1 d/24h *1000g/kg)/ (tw * λ) 

Air Inhalation Pathway (No Decay) 

CEair-inh = Cair * ET * 1 d/24 h * EF * ED * IRA 

CEair-ext/sub = Cair * ET * 1 d/24 h * EF * ED * 1 y/365 d * GSF 

FUTURE CONSTRUCTION WORKER – CANCER2 

Surface Soil Pathways (Incidental Ingestion, External Radiation, Inhalation of Fugitive Dust or 
Particulates from Soil) 

CEs-ing = (Cs* (1-e-λtw) * IRS * EF * ED * g/1000 mg)/ (tw * λ) 

CEs-ext = (Cs* (1-e-λtw) * ACF * EF *1 yr/365 d* ED * ET *1 d/24 h *GSF)/ (tw * λ) 

CEs-fg = (Cs* (1-e-λtw) * IRA * EF * ED * 1/PEF *ET *1 d/24h *1000g/kg)/ (tw * λ) 

Air Inhalation Pathway (No Decay) 

CEair-inh  = Cair * ET * 1 d/24 h * EF * ED * IRA 

CEair-ext/sub = Cair * ET * 1 d/24 h * EF * ED * 1 y/365 d * GSF 

CURRENT AND FUTURE TRESPASSER - CANCER 

Surface Soil Pathways (Incidental Ingestion, External Radiation, Inhalation of Fugitive Dust) 

CEs-ing  = (Cs* (1-e-λtw) * IRS * EF * ED * g/1000 mg)/ (tw * λ) 

CEs-ext = (Cs* (1-e-λtw) * ACF * EF *1 yr/365 d* ED * ET *1 d/24 h *GSF)/ (tw * λ) 

CEs-fg = (Cs* (1-e-λtw) * IRA * EF * ED * 1/PEF *ET *1 d/24h *1000g/kg)/ (tw * λ) 

Air Inhalation Pathway (No Decay) 

CEair-inh  = Cair * ET * 1 d/24 h * EF * ED * IRA 

CEair-ext/sub = Cair * ET * 1 d/24 h * EF * ED * 1 y/365 d  

CURRENT TRESPASSER ONLY- CANCER 

Evaporation Pond Water3 

CEw-ing = Cw* EF * ED * IRW  

CEw-ext = Cw *1 yr/8760 h* EF * ED * EV * tevent 
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Table 5-15 Exposure Equations for Cancer and Non-Cancer Endpoints by Receptor - 

ROPCs (con’t) 

Notes: 

1.  The risk for each pathway was calculated with RadPRG Calculator using default exposure parameters to obtain 

screening levels (.e, RadPRGs) for the screening level analysis).  The calculator results were used with Site-specific 

exposure parameters in the Baseline HHRA.  Cancer risks were then summed to obtain total cancer risk across all 

pathways. 

2.  The RSL calculator was used with nonradioactive inorganic data and results used for each receptor. Default 

exposure parameters were used for SLs, and Site-specific parameters for the baseline HHRA. 

 

Variable Definitions and Units: 

CE–chronic exposure (pCi) 

DAD–Contaminant dermally absorbed dose (mg/kg-d) (EPA 2004) 

Ci – Concentration in medium i 

 

Media Abbreviations: 

air–Air  
s–Surface or subsurface soil 
ing–Ingestion 
derm–Dermal 
fg–Air particulates or fugitive dust 
w- Evaporation pond water 
ext/sub–External exposure or submersion to air 
ext–External exposure to soil 
 
Parameter Definitions: 

λ–Decay constant; 0.693/half-life (EPA 2019b) 
ACF – Area correction factor, isotope-specific (Table 5-16) 
ED – Exposure duration, receptor-specific (Table 5-12) 
EF – Exposure frequency, receptor-specific (Table 5-12) 
ET –Exposure time, receptor-specific (Table 5-12) 
EV – Number of events per day, receptor-specific (Table 5-12) 
GSF- Gamma shielding factor (Table 5-12) 
IRA –Inhalation rate, receptor-specific (Table 5-12) 
IRS –Soil ingestion rate, receptor-specific (Table 5-12) 
IRW – Water ingestion rate, receptor-specific (Table 5-12) 
PEF – Particulate emission factor, Site-specific (Table 5-12) 
tw – Time for exposure, receptor-specific (Table 5-12) 
tevent –Exposure time for water, receptor-specific (Table 5-12) 
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 Toxicity Assessment 

The toxicity assessment presents the toxicity values for individual COPCs and ROPCs.  These are 

used to determine if predicted exposure to COPCs and ROPCs exceeds levels associated with no 

adverse effects on human health.  Just as cancer and non-cancer intakes are tracked separately, 

there are separate toxicity values for cancer and non-cancer health effects.   

Inhalation and fugitive dust exposure is addressed with concentration-based toxicity values as 

opposed to the dose-based values applied to evaluation of bulk solid media ingestion or dermal 

exposure.  The most current EPA toxicity values, as summarized by EPA (EPA 2019a) and the 

Integrated Risk Information System (IRIS) (EPA 2014b), were applied in this HHRA (refer to Table 5-

13).  

Uranium was evaluated as a COPC with mass concentration data, and also evaluated as a ROPC 

using specific activity levels as described in Section 5.2.4.3.  The non-cancer effects of uranium as a 

COPC are addressed in Section 5.2.4.2.   

The EPA/ORNL calculator evaluates risks for individual isotopes, and predicts exposure for all 

progeny as well along the decay chain to the last stable isotope.  For Rn-222, the progeny are solids 

that bind to aerosols or dusts, and historically the calculator only performed decay chain calculations 

for Po-218 – Pb-214 – Bi-214 –Po-214, and any progeny after Po-214 were assumed to be on the 

ground.  Pb-210 has a long half-life, and the assumption was that Pb-210, Bi-210, Po-210, Hg-206, 

and Tl-206 would settle to the ground.  The revised calculator assesses radon daughters down the 

decay chain to the stable isotope Pb-206 in air, although this is not realistic. Particulate 

measurements were made in air at the Site, and there are no elevated risks due to particulates 

including all progeny modeled from parent radionuclide assuming secular equilibrium. Therefore, it 

was deemed reasonable to stop the evaluation of radon in air at nuclides lower than Po-214. 

5.2.4.1 Carcinogenic Toxicity Values 

The toxicity value used to predict the potential for carcinogenic risk for dermal and ingestion 

exposure to water or soils is the oral cancer slope factor (CSF).  The CSF converts estimated daily 

intakes averaged over a lifetime of exposure to incremental risk of an individual developing cancer.  

The CSF is expressed in units of the inverse of milligrams chemical per kilogram body weight per 

day, or 1/mg/kg-d, also written as (mg/kg-d)-1.  

The inhalation unit risk (IUR) factor is used to predict carcinogenic risk for inhalation exposure for 

fugitive dust or vapor emissions from bulk solid media, as well as risk due to inhalation of outdoor 

air.  The units for the IUR are the inverse of micrograms chemical per cubic meter of air, or 1/ug/m3, 

also written as (ug/m3)-1.  The toxicity values for evaluating cancer risk for COPCs are summarized 

in Table 5-16. 
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Table 5-16 Toxicity Values for COPCs  

Analyte 

CSF 
(mg/kg- 
day)-1 

IUR 
(ug/m3)-1 

RfD 
(mg/kg-

day) 
RfC 

(mg/m3) GIABS ABS RBA 
Arsenic, 
Inorganic 

1.5E+00 I,R 4.3E-03 I 3.0E-04 I 1.5E-05 C 1 0.03 0.6 

Lead 
Compounds 

NV  NV  NV  NV  1 -- -- 

Molybdenum NV  NV  5.0E-03 I NV  1 -- -- 

Selenium NV  NV  5.0E-03 I 2.0E-02 C 1 -- -- 

Uranium 
(Soluble 
Salts) 

NV  NV  2.0E-04 A 4.0E-05 A 1 -- -- 

Vanadium 
and 
Compounds 

NV  NV  5.0E-03 G 1.0E-04 A 1 0.03 0.6 

A – Agency for Toxic Substances and Disease Registry (ATSDR)  

C – California EPA 

G – EPA (2019a) User’s Guide, Section 5, stating RfD derived from IRIS oral RfD for vanadium pentoxide by 

factoring out molecular weight of oxide ion. 

NV - No value 

I – EPA Integrated Risk Information System (IRIS)  

R- Relative bioavailability factor of 0.6 is applied to arsenic solid media ingestion 

ABS – Dermal absorption factor 

GIABS – Gastrointestinal absorption factor 

RBA – Relative bioavailability factor 

5.2.4.2 Noncarcinogenic Toxicity Values 

The toxicity value used to predict the potential for noncarcinogenic hazard for dermal and ingestion 

exposure is the oral reference dose (RfD) (refer to Table 5-16).  The RfD is an estimate, with 

uncertainty of approximately an order of magnitude (inclusive of sensitive subgroups), that is based 

on the assumption that there is a threshold for noncarcinogenic responses, below which there is little 

risk of adverse effect(s) during the course of a lifetime (EPA 2019c).  The RfD can be derived from 

various types of toxicity endpoints (i.e., a no observed adverse effect level (NOAEL), a lowest 

observed adverse effect level (LOAEL), or a benchmark concentration, to which uncertainty factors 

are applied to reflect limitations of the data used. The units for the RfD are milligrams chemical per 

kilogram body weight per day (mg/kg-d).   

The reference concentration (RfC) is used to predict non-cancer hazard for inhalation exposure; the 

units are milligrams chemical per cubic meter of air (mg/m3).  It can be derived from a NOAEL, 

LOAEL, or benchmark concentration, to which uncertainty factors are applied to reflect limitations of 

the data used. The RfC (refer to Table 5-16) is applied to evaluate the non-cancer hazard due to 

inhalation exposure to suspended particulates or vapors in air.   

5.2.4.3 Radionuclide Toxicity Values 

Radionuclide toxicity values are based on a cancer endpoint and are referred to as slope factors 

(SF) to distinguish them from cancer slope factors for COPCs.  ROPC slope factors differ by medium 

and receptor as well as by constituent.  The EPA-ORNL calculator was used to obtain the 

radionuclide toxicity values for each receptor and medium combination.  Only SFs for adults were 
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utilized in the risk assessment.  SFs were only calculated for adult receptors because all current and 

future receptors at this Site are considered older adolescents or adults.   

Tables 5-17, 5-18, and 5-19 provide the radionuclide SFs for each receptor and exposure route.  Soil 

SFs are presented for inhalation, ingestion, and external contact for each receptor that is modeled 

as having soil contact.  The exposure parameters used to assess potential risk to these receptors 

were reported in Table 5-12. 

Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope 
Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2    
Soil 

Volume 
Area 

Correction 
Factor 

*Secular Equilibrium Risk for Bi-212  

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 6.02E+03 1.15E-04 8.05E-01 

Po-212 - 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01 

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for Bi-214  

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

*Secular Equilibrium Risk for Cs-137  

Ba-137m - 0.00E+00 2.69E-06 0.00E+00 1.43E+05 4.86E-06 7.63E-01 

Cs-137 S 1.12E-10 5.52E-10 3.18E-11 2.30E-02 3.02E+01 7.22E-01 

*Secular Equilibrium Risk for K-40  

K-40 S 2.22E-10 7.99E-07 1.51E-11 5.54E-10 1.25E+09 8.32E-01 

*Secular Equilibrium Risk for Pa-234m  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pa-234 S 1.20E-12 6.62E-06 9.66E-13 9.06E+02 7.65E-04 8.02E-01 

Pa-234m - 0.00E+00 9.06E-08 0.00E+00 3.11E+05 2.23E-06 8.23E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 
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Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways (Con’t) 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope 
Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2    
Soil 

Volume 
Area 

Correction 
Factor 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

U-234 S 2.78E-08 2.53E-10 5.11E-11 2.82E-06 2.46E+05 1.00E+00 

*Secular Equilibrium Risk for Pb-212  

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 6.02E+03 1.15E-04 8.05E-01 

Pb-212 S 6.29E-10 4.96E-07 1.31E-11 5.71E+02 1.21E-03 6.98E-01 

Po-212 - 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01 

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for Pb-214  

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

*Secular Equilibrium Risk for Ra-223  

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 1.70E+05 4.07E-06 7.90E-01 

Pb-211 S 4.03E-11 2.91E-07 2.63E-13 1.01E+04 6.87E-05 8.11E-01 

Po-211 - 0.00E+00 3.76E-08 0.00E+00 4.24E+07 1.64E-08 8.02E-01 

Po-215 - 0.00E+00 7.48E-10 0.00E+00 1.23E+10 5.65E-11 8.12E-01 

Ra-223 S 2.92E-08 4.55E-07 1.23E-10 2.21E+01 3.13E-02 7.31E-01 

Rn-219 - 0.00E+00 2.35E-07 0.00E+00 5.52E+06 1.26E-07 7.62E-01 

Tl-207 - 0.00E+00 1.59E-08 0.00E+00 7.64E+04 9.08E-06 8.21E-01 

*Secular Equilibrium Risk for Ra-226  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 
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Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways (Con’t) 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope 
Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2    
Soil Volume 

Area 
Correction 

Factor 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

*Secular Equilibrium Risk for Ra-228  

Ac-228 S 4.92E-11 4.04E-06 8.58E-13 9.87E+02 7.02E-04 8.18E-01 

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 6.02E+03 1.15E-04 8.05E-01 

Pb-212 S 6.29E-10 4.96E-07 1.31E-11 5.71E+02 1.21E-03 6.98E-01 

Po-212 - 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01 

Po-216 - 0.00E+00 7.10E-11 0.00E+00 1.51E+08 4.60E-09 8.03E-01 

Ra-224 S 1.13E-08 3.91E-08 8.47E-11 6.91E+01 1.00E-02 6.86E-01 

Ra-228 S 4.37E-08 3.43E-11 6.70E-10 1.21E-01 5.75E+00 1.00E+00 

Rn-220 - 1.15E-12 2.77E-09 0.00E+00 3.93E+05 1.76E-06 7.72E-01 

Th-228 S 1.32E-07 5.64E-09 6.40E-11 3.63E-01 1.91E+00 7.95E-01 

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for Rn-219  

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 1.70E+05 4.07E-06 7.90E-01 

Pb-211 S 4.03E-11 2.91E-07 2.63E-13 1.01E+04 6.87E-05 8.11E-01 

Po-211 - 0.00E+00 3.76E-08 0.00E+00 4.24E+07 1.64E-08 8.02E-01 

Po-215 - 0.00E+00 7.48E-10 0.00E+00 1.23E+10 5.65E-11 8.12E-01 

Rn-219 - 0.00E+00 2.35E-07 0.00E+00 5.52E+06 1.26E-07 7.62E-01 

Tl-207 - 0.00E+00 1.59E-08 0.00E+00 7.64E+04 9.08E-06 8.21E-01 

*Secular Equilibrium Risk for Rn-222  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

*Secular Equilibrium Risk for Th-227  

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 1.70E+05 4.07E-06 7.90E-01 

Pb-211 S 4.03E-11 2.91E-07 2.63E-13 1.01E+04 6.87E-05 8.11E-01 

Po-211 - 0.00E+00 3.76E-08 0.00E+00 4.24E+07 1.64E-08 8.02E-01 

Po-215 - 0.00E+00 7.48E-10 0.00E+00 1.23E+10 5.65E-11 8.12E-01 

Ra-223 S 2.92E-08 4.55E-07 1.23E-10 2.21E+01 3.13E-02 7.31E-01 

Rn-219 - 0.00E+00 2.35E-07 0.00E+00 5.52E+06 1.26E-07 7.62E-01 

Th-227 S 3.50E-08 4.45E-07 2.06E-11 1.35E+01 5.12E-02 7.25E-01 

Tl-207 - 0.00E+00 1.59E-08 0.00E+00 7.64E+04 9.08E-06 8.21E-01 

*Secular Equilibrium Risk for Th-228  

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 6.02E+03 1.15E-04 8.05E-01 

Pb-212 S 6.29E-10 4.96E-07 1.31E-11 5.71E+02 1.21E-03 6.98E-01 
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Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways (Con’t) 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope 
Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2    
Soil Volume 

Area 
Correction 

Factor 

Po-212 - 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01 

Po-216 - 0.00E+00 7.10E-11 0.00E+00 1.51E+08 4.60E-09 8.03E-01 

Ra-224 S 1.13E-08 3.91E-08 8.47E-11 6.91E+01 1.00E-02 6.86E-01 

Rn-220 - 1.15E-12 2.77E-09 0.00E+00 3.93E+05 1.76E-06 7.72E-01 

Th-228 S 1.32E-07 5.64E-09 6.40E-11 3.63E-01 1.91E+00 7.95E-01 

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for Th-230  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

Th-230 F 3.41E-08 8.45E-10 7.73E-11 9.19E-06 7.54E+04 9.34E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

*Secular Equilibrium Risk for Th-232  

Ac-228 S 4.92E-11 4.04E-06 8.58E-13 9.87E+02 7.02E-04 8.18E-01 

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 6.02E+03 1.15E-04 8.05E-01 

Pb-212 S 6.29E-10 4.96E-07 1.31E-11 5.71E+02 1.21E-03 6.98E-01 

Po-212 - 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01 

Po-216 - 0.00E+00 7.10E-11 0.00E+00 1.51E+08 4.60E-09 8.03E-01 

Ra-224 S 1.13E-08 3.91E-08 8.47E-11 6.91E+01 1.00E-02 6.86E-01 

Ra-228 S 4.37E-08 3.43E-11 6.70E-10 1.21E-01 5.75E+00 1.00E+00 

Rn-220 - 1.15E-12 2.77E-09 0.00E+00 3.93E+05 1.76E-06 7.72E-01 

Th-228 S 1.32E-07 5.64E-09 6.40E-11 3.63E-01 1.91E+00 7.95E-01 

Th-232 S 4.33E-08 3.58E-10 8.47E-11 4.93E-11 1.41E+10 9.79E-01 

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for Th-234  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pa-234 S 1.20E-12 6.62E-06 9.66E-13 9.06E+02 7.65E-04 8.02E-01 
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Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways (Con’t) 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope 
Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2    
Soil 

Volume 
Area 

Correction 
Factor 

Pa-234m - 0.00E+00 9.06E-08 0.00E+00 3.11E+05 2.23E-06 8.23E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

Th-230 F 3.41E-08 8.45E-10 7.73E-11 9.19E-06 7.54E+04 9.34E-01 

Th-234 S 3.08E-11 1.77E-08 9.51E-12 1.05E+01 6.60E-02 7.64E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

U-234 S 2.78E-08 2.53E-10 5.11E-11 2.82E-06 2.46E+05 1.00E+00 

*Secular Equilibrium Risk for Tl-208  

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 1.19E+05 5.81E-06 8.71E-01 

*Secular Equilibrium Risk for U-234  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

Th-230 F 3.41E-08 8.45E-10 7.73E-11 9.19E-06 7.54E+04 9.34E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

U-234 S 2.78E-08 2.53E-10 5.11E-11 2.82E-06 2.46E+05 1.00E+00 

*Secular Equilibrium Risk for U-235  

Ac-227 S 1.49E-07 1.98E-10 2.01E-10 3.18E-02 2.18E+01 9.60E-01 

At-219 - 0.00E+00 0.00E+00 0.00E+00 3.90E+05 1.78E-06 9.00E-01 

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 1.70E+05 4.07E-06 7.90E-01 

Bi-215 - 0.00E+00 1.08E-06 0.00E+00 4.79E+04 1.45E-05 7.74E-01 

Fr-223 S 4.07E-11 1.35E-07 4.88E-12 1.66E+04 4.19E-05 7.64E-01 

Pa-231 F 7.62E-08 1.27E-07 1.54E-10 2.12E-05 3.28E+04 7.85E-01 
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Table 5-17 Slope Factors for the ROPCs for Soil and Air Exposure Pathways (Con’t) 

Composite and Construction Worker 

Isotope 

ICRP 
Lung 

Absorption 
Type 

Inhalation 
Slope Factor 

(risk/pCi) 

External 
Exposure 

Slope 
Factor 

(risk/yr per 
pCi/g) 

Adult 
Soil 

Ingestion 
Slope 
Factor 

(risk/pCi) 
Lambda 

(1/yr) 
Half-life 

(yr) 

1000 m2   
Soil 

Volume 
Area 

Correction 
Factor 

Pb-211 S 4.03E-11 2.91E-07 2.63E-13 1.01E+04 6.87E-05 8.11E-01 

Po-211 - 0.00E+00 3.76E-08 0.00E+00 4.24E+07 1.64E-08 8.02E-01 

Po-215 - 0.00E+00 7.48E-10 0.00E+00 1.23E+10 5.65E-11 8.12E-01 

Ra-223 S 2.92E-08 4.55E-07 1.23E-10 2.21E+01 3.13E-02 7.31E-01 

Rn-219 - 0.00E+00 2.35E-07 0.00E+00 5.52E+06 1.26E-07 7.62E-01 

Th-227 S 3.50E-08 4.45E-07 2.06E-11 1.35E+01 5.12E-02 7.25E-01 

Th-231 S 1.50E-12 2.49E-08 9.07E-13 2.38E+02 2.91E-03 8.49E-01 

Tl-207 - 0.00E+00 1.59E-08 0.00E+00 7.64E+04 9.08E-06 8.21E-01 

U-235 S 2.50E-08 5.51E-07 4.92E-11 9.84E-10 7.04E+08 6.88E-01 

*Secular Equilibrium Risk for U-238  

At-218 - 0.00E+00 2.74E-11 0.00E+00 1.46E+07 4.76E-08 9.00E-01 

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 5.05E+01 1.37E-02 7.28E-01 

Bi-214 S 6.18E-11 7.34E-06 1.47E-13 1.83E+04 3.79E-05 8.27E-01 

Hg-206 - 0.00E+00 4.83E-07 0.00E+00 4.47E+04 1.55E-05 7.49E-01 

Pa-234 S 1.20E-12 6.62E-06 9.66E-13 9.06E+02 7.65E-04 8.02E-01 

Pa-234m - 0.00E+00 9.06E-08 0.00E+00 3.11E+05 2.23E-06 8.23E-01 

Pb-210 S 1.59E-08 1.48E-09 5.99E-10 3.12E-02 2.22E+01 8.75E-01 

Pb-214 S 7.77E-11 9.94E-07 2.21E-13 1.36E+04 5.10E-05 7.68E-01 

Po-210 S 1.45E-08 4.51E-11 1.44E-09 1.83E+00 3.79E-01 8.02E-01 

Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.33E+11 5.21E-12 8.02E-01 

Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.17E+05 5.90E-06 9.00E-01 

Ra-226 S 2.82E-08 2.50E-08 2.95E-10 4.33E-04 1.60E+03 6.85E-01 

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 6.24E+08 1.11E-09 7.57E-01 

Rn-222 - 2.28E-12 1.69E-09 0.00E+00 6.62E+01 1.05E-02 7.84E-01 

Th-230 F 3.41E-08 8.45E-10 7.73E-11 9.19E-06 7.54E+04 9.34E-01 

Th-234 S 3.08E-11 1.77E-08 9.51E-12 1.05E+01 6.60E-02 7.64E-01 

Tl-206 - 0.00E+00 6.11E-09 0.00E+00 8.67E+04 7.99E-06 7.69E-01 

Tl-210 - 0.00E+00 1.34E-05 0.00E+00 2.80E+05 2.47E-06 8.23E-01 

U-234 S 2.78E-08 2.53E-10 5.11E-11 2.82E-06 2.46E+05 1.00E+00 

U-238 S 2.36E-08 1.24E-10 4.66E-11 1.55E-10 4.47E+09 1.00E+00 
Notes: 

ICRP - International Commission on Radiological Protection 

pCi  - pico Curies 

yr - year 

g - gram 

m2 – meters squared 
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Table 5-18 Air Slope Factors (SFs) for Composite Worker, Construction Worker, and 
Trespasser for ROPCs in Radon Decay Chain 

Isotope 
Inhalation Slope Factor 

(risk/pCi) 

Submersion External 
Exposure Slope Factor 

(risk/yr per pCi/m3) 

At-218 0.00E+00 3.08E-14 

Bi-210 4.55E-10 5.29E-12 

Bi-214 6.18E-11 6.69E-09 

Pb-214 7.77E-11 1.02E-09 

Po-214 0.00E+00 3.57E-13 

Po-218 1.39E-11 3.95E-17 

Rn-218 0.00E+00 3.19E-12 

Rn-222 2.28E-12 1.62E-12 

Source: EPA 2019b.  Composite_rprg_table_run_pCi_25NOV14.xlsx  
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Table 5-19 Water Slope Factors (SFs) for the Trespasser for ROPCs  

Isotope 

Water Ingestion 
Slope Factor 

(risk/pCi) 

Immersion Slope 
Factor (risk/yr per 

pCi/L) 
*Secular Equilibrium Risk for Ra-226          -         - 

At-218 0.00E+00 5.13E-17 
Bi-210 8.92E-12 7.82E-15 
Bi-214 1.92E-13 1.45E-11 
Hg-206 0.00E+00 1.08E-12 
Pb-210 8.84E-10 9.08E-15 
Pb-214 3.44E-13 2.23E-12 
Po-210 1.78E-09 9.07E-17 
Po-214 0.00E+00 7.74E-16 
Po-218 0.00E+00 5.06E-20 
Ra-226 3.85E-10 6.27E-14 
Rn-218 0.00E+00 6.92E-15 
Rn-222 0.00E+00 3.51E-15 
Tl-206 0.00E+00 1.47E-14 
Tl-210 0.00E+00 2.69E-11 
*Secular Equilibrium Risk for Ra-228          -         - 

Ac-228 1.88E-12 8.15E-12 
Bi-212 7.18E-13 9.91E-13 
Pb-212 2.52E-11 1.23E-12 
Po-212 0.00E+00 0.00E+00 
Po-216 0.00E+00 1.42E-16 
Ra-224 1.67E-10 9.12E-14 
Ra-228 1.04E-09 5.02E-16 
Rn-220 0.00E+00 5.71E-15 
Th-228 1.08E-10 1.66E-14 
Tl-208 0.00E+00 3.46E-11 
*Secular Equilibrium Risk for Th-230          -         - 

At-218 0.00E+00 5.13E-17 
Bi-210 8.92E-12 7.82E-15 
Bi-214 1.92E-13 1.45E-11 
Hg-206 0.00E+00 1.08E-12 
Pb-210 8.84E-10 9.08E-15 
Pb-214 3.44E-13 2.23E-12 
Po-210 1.78E-09 9.07E-17 
Po-214 0.00E+00 7.74E-16 
Po-218 0.00E+00 5.06E-20 
Ra-226 3.85E-10 6.27E-14 
Rn-218 0.00E+00 6.92E-15 
Rn-222 0.00E+00 3.51E-15 
Th-230 9.14E-11 3.01E-15 
Tl-206 0.00E+00 1.47E-14 
Tl-210 0.00E+00 2.69E-11 

Source: EPA 2019b.  EPA 2019b.  Output generated   22AUG2019:19:30:14 

Slope factors for water exposures (refer to Table 5-19) were obtained from the recreational receptor 
for exposure to tap water in the EPA-ORNL calculator (EPA 2019b).  The Site-specific exposure 
parameters in Table 5-12 were used in the calculator in lieu of standard residential values to 
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represent the Site-specific current and future trespasser receptor and generate trespasser-specific 
radionuclide SFs and risk model outputs. 

5.2.4.4 Derivation of Toxicity Values for the Dermal Exposure Pathway 

Oral toxicity factors are applied to evaluate risk for the ingestion pathways, and dermal toxicity 

factors derived from the oral values are applied to estimate risk due to the dermal exposure 

pathways.  Oral toxicity factors represent an administered or external dose, whereas dermal toxicity 

is typically due to the fraction of the dose that is absorbed (that is, molecules of contaminant 

crossing the skin to circulate in the bloodstream).  The dermal exposure intake equations convert the 

concentration applied to the skin (that is, the concentration of chemical in soil in mg/kg) into an 

absorbed or internal dose, or the concentration of chemical at the target organ normalized to body 

weight (mg/kg-d).  The toxicity values require a similar conversion from applied or administered to an 

absorbed basis.  When gastrointestinal absorption of a compound in the critical study from which the 

toxicity value (that is, RfD or CSF) was derived is high (that is, 100 percent), the absorbed dose is 

equivalent to the administered dose, that is, the dose at the target organ that triggers the response is 

the same as that provided to the receptor.  Therefore, no adjustment of the toxicity values is 

necessary.   

For chemicals for which gastrointestinal absorption is low (that is, less than 50 percent), the 

absorbed dose is much smaller than the administered dose, and the chemical is more toxic in effect 

than what it would appear from the administered dose.  For example, the absorption of a chemical is 

10 percent, toxic effects are not due to an administered dose of 10 mg/kd-d but to this absorbed 

fraction of 1 mg/kg-d.  An adjustment is made with the gastrointestinal absorption factor (GIABS) to 

the toxicity values to account for the difference in the absorbed dose relative to the administered 

dose (EPA 2004).  Vanadium is the only COPC that is adjusted for dermal exposure, but while it is a 

COPC in water it is not a COPC in soils and therefore the gastrointestinal absorption factor dermal 

adjustment is not applied. 

A higher CSF is indicative of higher carcinogenic potential, and the GIABS adjusts the slope factor 

accordingly.  The GIABS value converts the oral slope factors to dermal slope factors by factoring out 

the proportion that is not absorbed into blood.  These adjustments only apply to the dermal exposure 

pathways.  For the derivation of the cancer slope factor for an absorbed dose (CSFABS) from the oral 

administered dose (CSF), the following equation was used: 

������ = ���
�	���

 

Where: 

CSFABS  -Absorbed cancer slope factor; chemical-specific, inverse of milligram per kilogram 

per body weight per day (mg/kg-d)-1 

CSF  - Oral cancer slope factor; chemical-specific (mg/kg-d)-1  

GIABS  - Gastrointestinal absorption factor; the fraction of contaminant absorbed in the 

gastrointestinal tract in the critical toxicity study (dimensionless); chemical-specific  

A lower RfD is indicative of greater toxicity, and GIABS adjusts the oral RfD accordingly.  For the 

derivation of the absorbed reference dose (RfDABS) from the orally administered RfD, the following 

equation was used: 
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Where: 

RfDABS  - Oral reference dose absorbed; chemical-specific (mg/kg-d) 

RfD  - Oral reference dose; chemical-specific (mg/kg-d)  

GIABS  - Fraction of contaminant absorbed in the gastrointestinal tract in the critical toxicity study 

(dimensionless); chemical-specific  

If a value is lacking, EPA recommends assuming that absorption is 100 percent (that is, a value of 1 

is used for GIABS) (EPA 2004).  The adjustment factors for the COPCs are shown in Table 5-16.   

 Risk Characterization 

Risk characterization is the step in the risk assessment process where the toxicity data are 

combined with the exposure intakes in order to produce estimates of potential cancer and non-

cancer health effects (EPA 1989).  Toxicity values (Section 5.2.4) are compared to the estimated 

intakes ECs, or CEs (Section 5.2.3.7) for each receptor in the baseline risk assessment.  Uncertainty 

is described, and background conditions are addressed in the risk estimates.  Cumulative cancer 

risks and non-cancer hazard indices (HIs) are also estimated.  The risk characterization process is 

explained in detail below.   

5.2.5.1 Risk Estimation 

Risk estimation is the process of developing quantitative or numeric cancer and non-cancer risk 

estimates.  A cancer risk was estimated for each receptor and media combination to reflect the 

contribution made by each complete exposure pathway.  The cancer risk management range is 

considered to be 1 x 10-6 to 1 x 10-4, or 1 in 1,000,000 to 1 in 10,000 excess cancers per exposed 

people (EPA 1989).  COPCs or ROPCs that produce cancer risks that fall within or below this range 

may be acceptable under EPA guidelines, with no further evaluation or risk management typically 

required.  COPCs or ROPCs that produce excess cancer risks above the upper bound of 1 x 10-4 are 

considered a COC for further evaluation or risk management, and require further evaluation or other 

action. 

A non-cancer hazard is also estimated for each receptor and media combination to reflect the 

contribution made by each complete exposure pathway, but the target value is always 1 or less.  If 

the HQ for a COPC is greater than 1, the COPC becomes a COC and must undergo further 

evaluation or risk management. 

5.2.5.1.1 ROPC Cancer Risk Estimation 

Cancer risks are related to intakes and toxicity values as follows for each ROPC, by receptor, for 

each exposure area:  

Cancer Risk (CR) = Chronic Radiation Exposure (CDI) x SFi  

Where: 

Cancer risk (CR) – the probability of contracting cancer due to exposure to ROPCs over the course 

of a 70-year lifetime (unitless) 
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Radiation Exposure– the daily dose or exposure i (CDI) based on the assumptions used in the 

exposure model averaged over 70 years (pCi), 

SFi– the radionuclide slope factor for radionuclide i (risk/pCi) 

5.2.5.1.2 COPC Cancer Risk Estimation 

Cancer risks due to chemical exposure are related to intakes and toxicity values as follows for each 

COPC, by receptor, for each exposure area:  

Cancer Risk (CR) = Chronic Daily Cancer Intake (CDI) x CSFi 

Where: 

Cancer risk (CR) – the probability of contracting cancer over the course of a 70-year lifetime 

(unitless) 

Cancer Intake– the daily dose or exposure intake (CDI) based on the assumptions used in the 

exposure model (mg/kg-d), averaged over 70 years 

CSFi– the oral or dermal cancer slope factor for chemical i (mg/kg-d)-1 

For inhalation exposures, cancer risk was estimated as follows: 

Cancer Risk (CR) = Chronic Cancer Air Concentration (ECair) x IURi 

Where: 

Cancer risk (CR) – the probability of contracting cancer over the course of a 70-year lifetime 

(unitless) 

ECair– the air EPC (mg/m3) weighted by receptor-specific exposure parameters (Table 5-11) 

IURi– the inhalation unit risk factor for chemical i (mg/m3)-1 

The cancer risks for each COPC in each pathway were summed to obtain a total pathway risk.  

Cumulative cancer risks for each receptor were then estimated by summing risks across multiple 

chemicals and pathways to derive the total cancer risks for receptors of interest.  Care must be 

taken to avoid double counting exposure when combining exposure pathway risk estimates.   

• A receptor with both surface soil and subsurface soil exposure would have doubled exposure 

if risks were directly summed for each media separately.  Therefore, both soil media were 

combined and analyzed as one medium. For most constituents there was not a great 

difference in concentration between surface and subsurface media.  The UCL95 was based 

on the combined dataset and therefore there is not expected to be an underestimate of risk. 

• The composite worker was modeled with both indoor and outdoor air exposures and would 

have double exposure if both were counted at 8 hours per day, resulting in a 16-hour daily 

exposure.  The EPA/ORNL calculator addresses this type of exposure without designating 

indoor or outdoor.  Therefore, the indoor and outdoor air data were combined for one EPC 

for radon. 

• The construction worker can be exposed to both outdoor and trench air.  This receptor would 

have double exposure if both media were counted at 8 hours per day, resulting in a 16-hour 
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daily exposure.  Indoor air was considered appropriate to predict exposure in a trench.  

Therefore, the indoor and outdoor air data were combined for one EPC for radon.  

Given the uncertainty in the risk estimates, cancer risks are considered accurate to only one 

significant figure (EPA 1989).  This means that a cancer risk value between 0.5 x10-6 and 1.49 x10-6 

cannot be mathematically distinguished from 1x10-6, and any values between 1.5 x10-6 to 2.49 x10-6 

are not distinguishable from the number 2 x10-6.   

5.2.5.1.3 COPC Non-Cancer Hazard 

Non-cancer hazards for COPCs are not probabilities and the magnitude of the hazard quotient (HQ) 

cannot be used to state the likelihood of occurrence of adverse effects or be used to predict the 

severity of effects with any accuracy.  The HQ is simply an indicator of whether the estimated daily 

dose exceeds a dose predicted to be reasonably safe or not.  Generally, the higher the HQ, the 

greater is the level of concern (EPA 1989).  The HQ is estimated as follows: 

�� = ��������� 	�����

��  

Where: 

HQ– The ratio of a single substance exposure intake over a specified time period (e.g., chronic or 

subchronic) to a reference dose for that substance derived from a similar exposure period (unitless) 

Non-cancer Intake – The daily non-cancer exposure intake based on the assumptions used in the 

exposure model (mg/kg-d) 

RfD– The oral or dermal reference dose (mg/kg-d) 

For inhalation exposures, noncancer hazard was estimated as follows: 

Noncancer Hazard Quotient (HQ) = Chronic Noncancer Air Concentration (ECair) / RfC 

Where: 

HQ – indicator that exposure exceeds the expected acceptable level.  HQs greater than one require 

further evaluation or risk management (unitless) 

ECair– the air EPC (mg/m3) weighted by receptor-specific exposure parameters (Table 5-10) 

RfC – the inhalation reference concentration for chemical i (mg/m3) 

The non-cancer HQs for each pathway was summed to obtain a Total HQ for each COPC.  Total 

non-cancer hazards across multiple chemicals are estimated for noncarcinogens by summing the 

Total HQs to obtain a Hazard Index (EPA 1989).   

Where HQs for any individual COPC exceed 1, the Site should proceed forward into further 

evaluation or risk management.  If the HQs are less than 1, the COPC may be dropped from further 

evaluation.  Where the HI is above 1 but the HQs are not, the mechanisms of toxic action may be 

evaluated to determine if the toxic effects would be less than additive.  This could occur if the 

mechanism of toxic action for each analyte occurred on different target organs. 

Given the uncertainty in the risk estimates, HQs are considered accurate to only one significant 

figure (EPA 1989).  This means that a HQ between 0.5 and 1.49 cannot be mathematically 
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distinguished from 1, and any values between 1.5 and 2.49 are not mathematically distinguishable 

from the number 2.   

5.2.5.1.4 Comparison to Background 

Soil 

The soil data for the site were compared to surface soil background data for COPCs and ROPCs.  

The Wilcoxon-Mann-Whitney Test in ProUCL (EPA 2016) was used to test the hypothesis that the 

site was less than background.  Gehan’s test was used when there were multiple detection limits to 

verify the results. Table 5-20 presents this comparison for the Homestake Facility, and Table 5-21 

presents the comparison for the LTAs.   

The ROPCs Cs-137, K-40, Pb-212, Th-227, Th-228, Th-232, and U-235 soil concentrations were 

statistically similar to or less than background soil for the Homestake Facility; the remaining ROPCs 

were statistically higher than background (Table 5-20).   

The ROPCs at the LTAs were statistically equal to or below background with the exception of Th-

232, U-234, and U-238 (Table 5-21).  Maximum acitivities of Th-232, U-234, and U-238 exceeded 

screening levels as well. 

The maximum concentrations of the COPCs molybdenum, selenium, and vanadium were below 

screening levels at the Homestake Facility.  Only arsenic both exceeded screening levels and 

exceeded background.  Molybdenum is statistically significantly elevated at a 5% significance level 

at both the Homestake Facility and the LTAs.  There was one outlier of 126 mg/kg in the Homestake 

Facility dataset; this outlier was nearly 5 times higher than the next highest value of 26 mg/kg.  

The COPCs arsenic, molybdenum, lead, and vanadium were statistically less than background at 

the LTAs.  Only selenium exceeded background, and this analyte was below screening levels. 

Air 

EPA prefers the use of HMC-16 as a background location for radon in air.  HMC has disagreed with 

this because HMC-16 is elevated out of the valley and would not be expected to have concentrations 

as high as those found in an area of topographic similarity as the Site.  EPA considers that HMC-

1OFF is located too close to the LTP to provide an accurate estimate of background.   

Radon concentrations from air data collected at HMC-16 were used to calculate a BTV similar to the 

statistic used for the EPCs for addressing exposure.  HMC-16 is the NRC approved air monitoring 

location for background at the Homestake Facility.   

Using data collected from HMC-16, a UCL95 for outdoor air was estimated as 551 pCi/m3 for Rn-222 

based on data collected from 2014 to 2019 (Table 5-22).  The background UCL is lower than the 

UCL95 radon concentrations calculated from data collected for the Homestake Facility which is 949 

pCi/m3 for outdoor air. 
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Table 5-20 Background and Homestake Facility Soil Comparisons  

Analyte 

Homestake 
Facility 

Soil 
Detection 
Frequency 

Homestak
e Facility 
UCL95 

Homestake 
Facility UCL95 

Basis 

Background 
Surface Soil 

Detection 
Frequency 

Background 
UCL95 

Wilcoxon
-Mann-

Whitney 
Test Conclusion 

Retain 
COPC or 
ROPC? 

Inorganics, mg/kg 

Arsenic 26/26 6.328 95% Student's-t 12/12 5.01 p < 0.05 >BKG Y, RR>1 

Molybdenum 33/43 36.53 
99% KM 

(Chebyshev) UCL 
12/12 0.447 p < 0.05 >BKG N, RR<1* 

Lead 26/26 15.53 
95% Student's-t 

UCL 
12/12 11.94 p < 0.05 >BKG N,RR<1 

Selenium 30/43 3.869 
99% KM 

(Chebyshev) UCL 
12/12 0.799 p > 0.05 <=BKG 

N, 
RR<1,<BKG* 

Uranium 
(total) 

24/24 15.53 
95% Adjusted 
Gamma UCL 

No Data 
1.69 (mean of 
U-234 and U-

238) 
p < 0.05 >BKG Y, RR>1 

Vanadium 26/26 39.47 
95% Student's-t 

UCL 
12/12 29.87 p < 0.05 >BKG N,RR<1 

Radionuclides, pCi/g 
Ba-140 0/27 -- NA - All ND 0/13 NA NA NA N, All ND 

Bi-212 26/26 1.498 
95% Student's-t 

UCL 
12/12 1.195 p < 0.05 >BKG Y, RR>1 

Bi-214 26/26 2.333 
95% Adjusted 
Gamma UCL 

12/12 0.948 p < 0.05 >BKG Y, RR>1 

Co-60 0/27 -- NA - All ND 0/12 NA NA NA N, All ND 
Cs-137 19/27 0.0672 95% KM (t) UCL 12/12 0.0731 p > 0.05 <=BKG Y, RR>1 

I-131 0/27 -- NA- All ND 0/12 NA NA NA N, All ND 

K-40 26/26 18.1 
95% Student's-t 

UCL 
12/12 18.35 p > 0.05 <=BKG Y, RR>1 

Pa-234m 25/25 4.603 
95% Adjusted 
Gamma UCL 

4/4 1.515 (mean) p < 0.05 >BKG Y, RR>1 

Pb-212 26/26 1.348 
95% Student's-t 

UCL 
12/12 1.104 p < 0.05 >BKG Y, RR>1 
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Table 5-20 Surface Soil Background and Homestake Facility Soil Comparisons (Con’t) 

Analyte 

Homestake 
Facility Soil 
Detection 
Frequency 

Homestake 
Facility 
UCL95 

Homestake 
Facility 

UCL95 Basis 

Background 
Surface Soil 

Detection 
Frequency 

Background 
UCL95 

Wilcoxon
-Mann-

Whitney 
Test Conclusion 

Retain 
COPC or 
ROPC? 

Pb-214 26/26 2.468 
95% Adjusted 
Gamma UCL 

12/12 1.017 p < 0.05 >BKG Y, RR>1 

Ra-223 20/20 0.414 
95% Student's-t 

UCL 
9/9 0.296 p < 0.05 >BKG Y, RR>1 

Ra-226 50/50 4.348 
95% Adjusted 
Gamma UCL 

12/12 1.81 p < 0.05 >BKG Y, RR>1 

Ra-228 26/26 1.422 
95% Student's-t 

UCL 
12/12 1.14 p < 0.05 >BKG Y, RR>1 

Rn-219 NA – Not an ROPC N, HQ<1 

Th-227 8/8 0.174 
95% Student's-t 

UCL 
5/5 0.13 p > 0.05 <=BKG Y, RR>1 

Th-228 26/26 1.604 
95% Student's-t 

UCL 
5/5 1.412 p > 0.05 <=BKG Y, RR>1 

Th-230 50/50 2.607 
95% KM 

Approximate 
Gamma UCL 

5/5 1.393 p < 0.05 >BKG Y, RR>1 

Th-232 26/26 1.372 
95% Student's-t 

UCL 
5/5 1.135 p > 0.05 <=BKG Y, RR>1 

Th-234 20/20 3.26 
95% Adjusted 
Gamma UCL 

9/90 0.703 p < 0.05 >BKG Y, RR>1 

Tl-208 26/26 0.434 
95% Student's-t 

UCL 
12/12 0.357 p < 0.05 >BKG Y, RR>1 

U natural 
(pCi/g) 

24/24 11.29 95% H-UCL 

No Data; use 
mean of U-
234 and U-

238 

1.14 p < 0.05 >BKG Y, RR>1 

U-234 26/26 4.287 
95% Adjusted 
Gamma UCL 

5/5 1.141 p < 0.05 >BKG Y, RR>1 
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Table 5-20 Surface Soil Background and Homestake Facility Soil Comparisons (Con’t) 

Analyte 

Homestake 
Facility Soil 
Detection 
Frequency 

Homestake 
Facility 
UCL95 

Homestake 
Facility 
UCL95 
Basis 

Background 
Surface Soil 

Detection 
Frequency 

Background 
UCL95 

Wilcoxon
-Mann-

Whitney 
Test Conclusion 

Retain 
COPC or 
ROPC? 

U-235 26/26 0.307 
95% Adjusted 
Gamma UCL 

11/12 0.112 p > 0.05 <=BKG Y, RR>1 

U-238 26/26 4.323 95% H-UCL 5/5 1.147 p < 0.05 >BKG Y, RR>1 
Notes: 

BKG – Background 

HHRA = human health risk assessment 

KM = Kaplan Meier 

mg/kg = milligram per kilogram 

n = number of samples 

N = no 

NA = not available or not applicable 

pCi/g = picoCurie per gram 

RR = maximum divided by screening level is termed the risk ratio  

Sd = standard deviation 

UCL95 = 95th percentile upper confidence limit on the arithmetic mean 

Y = yes 

U-total background estimated from the mean of U-234 and U-238 multiplied by 1.48 (USDOE 2011) to convert activity to concentration 

Background Data Source EPA 2014a 
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Table 5-21 Surface Soil Background and Land Treatment Areas Soil Comparisons for the RI HHRA 

Analyte 

LTAs Soil 
Detection 
Frequency 

LTAs 
UCL95 

LTAs UCL95 
Basis 

Background 
Surface Soil 

Detection 
Frequency 

Background 
UCL95 

Wilcoxon
-Mann-

Whitney 
Test Conclusion 

Retain as 
COPC or 
ROPC? 

Inorganics, mg/kg        

Arsenic 18/18 
4.693 95% Adjusted 

Gamma UCL 
12/12 5.01 p > 0.05 LTAs<=BKG Y, RR>1 

Molybdenum 39/49 2.452 
99% KM 

(Chebyshev) 
UCL 

12/12 0.447 p > 0.05 LTAs<=BKG 
N, RR<1, 
<BKG* 

Lead 18/18 13.4 
95% Chebyshev 
(Mean, Sd) UCL 

12/12 11.94 p > 0.05 LTAs<=BKG N,RR<1, <BKG 

Selenium 134/150 0.975 
99% KM 

(Chebyshev) 
UCL 

12/12 0.799 p < 0.05 LTAs > BKG N,RR<1* 

Uranium 
(total) 

133/134 4.329 
99% KM 

(Chebyshev) 
UCL 

No Data No Data p > 0.05 LTAs<=BKG 
N, RR<1, 

<BKG 

Vanadium 18/18 25.15 95% H-UCL 12/12 29.87 p > 0.05 LTAs<=BKG N,RR<1, <BKG 

Radionuclides, pCi/g        

Ba-140 0/20 -- NA- All ND 0/13 NA – all ND NA NA N, All ND 

Bi-212 20/20 1.015 
95% Student's-t 

UCL 
13/13 1.195 p > 0.05 LTAs<=BKG Y, RR>1 

Bi-214 20/20 0.87 
95% Modified-t 

UCL 
13/13 0.948 p > 0.05 LTAs<=BKG Y, RR>1 

Co-60 0/20 -- NA-All ND 0/13 NA NA NA N, All ND 

Cs-137 20/20 0.0711 
95% Student's-t 

UCL 
13/13 0.0731 p > 0.05 LTAs<=BKG Y, RR>1 

I-131 0/20 -- NA-All ND 0/13 NA NA NA N, All ND 

K-40 20/20 15.92 
95% Student's-t 

UCL 
13/13 18.35 p > 0.05 LTAs<=BKG Y, RR>1 

Pa-234m 13/13 1.844 
95% Adjusted 
Gamma UCL 

4/4 1.515 p > 0.05 LTAs<=BKG Y, RR>1 

Pb-212 20/20 0.935 
95% Student's-t 

UCL 
13/13 1.104 p > 0.05 LTAs<=BKG Y, RR>1 
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Table 5-21 Surface Soil Background and Land Treatment Areas Soil Comparisons for the RI HHRA (Con’t) 

Analyte 

LTAs Soil 
Detection 
Frequency 

LTAs 
UCL95 

LTAs UCL95 
Basis 

Background 
Surface Soil 

Detection 
Frequency 

Background 
UCL95 

Wilcoxon-
Mann-

Whitney 
Test Conclusion 

Retain as COPC or 
ROPC? 

Pb-214 20/20 0.938 
95% Student's-t 

UCL 
13/13 1.017 p > 0.05 LTAs<=BKG Y, RR>1 

Ra-223 16/16 0.244 
95% Modified-t 

UCL 
10/10 0.296 p > 0.05 LTAs<=BKG Y, RR>1 

Ra-226 224/224 1.325 
95% Chebyshev 
(Mean, Sd) UCL 

13/13 1.81 p > 0.05 LTAs<=BKG Y, RR>1 

Ra-228 20/20 0.978 
95% Student's-t 

UCL 
13/13 1.14 p > 0.05 LTAs<=BKG Y, RR>1 

Rn-219 No Data NA       

Th-227 1/1 0.087 Maximum 5/5 0.13 NA NA N, RR<1 

Th-228 6/6 1.763 
95% Student's-t 

UCL 
5/5 1.412 p > 0.05 LTAs<=BKG Y, RR>1 

Th-230 65/109 1.032 95% KM (t) UCL 5/5 1.393 p > 0.05 LTAs<=BKG Y, RR>1 

Th-232 6/6 1.74 
95% Student's-t 

UCL 
5/5 1.135 p < 0.05 LTAs > BKG Y, RR>1 

Th-234 14/14 0.892 
95% Adjusted 
Gamma UCL 

10/10 0.703 p > 0.05 LTAs<=BKG Y, RR>1 

Tl-208 20/20 0.294 
95% Student's-t 

UCL 
13/13 0.357 p > 0.05 LTAs<=BKG Y, RR>1 

U natural 
(pCi/g) 

No Data 2.22 
Mean of U-234 

and U-238 
UCLs 

No Data – 
Mean of U-234 

and U-238 
1.1 p < 0.05 LTAs > BKG Y, RR>1 

U-234 6/6 2.23 
95% Student's-t 

UCL 
5/5 1.141 p < 0.05 LTAs>BKG Y, RR>1  

U-235 15/15 0.131 
95% Student's-t 

UCL 
17/18 0.112 p > 0.05 LTAs <= BKG Y, RR>1 

U-238 6/6 2.21 
95% Student's-t 

UCL 
5/5 1.147 p < 0.05 LTAs > BKG Y, RR>1 
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Table 5-21 Surface Soil Background and Land Treatment Areas Soil Comparisons for the RI HHRA (Con’t) 

Notes: 
*Indicates the COPC retained at request of EPA 
Detection frequency is shown as the number of detections divided by the number of samples for the analyte 
BKG - Background 
RR – Risk ratio of maximum to screening level 
KM = Kaplan Meier 
LTA = land treatment area 
mg/kg = milligram per kilogram 
n = number of samples 
N = no 
pCi/g = picocurie per gram 
Sd = standard deviation 
UCL95 = 95th percentile upper confidence limit on the arithmetic mean 
UPL = upper prediction limit 
Y = yes 
Background Data Source: EPA 2014a 
 

Table 5-22.  UCL95 Values for Radon in Air Background Compared to Site Activity 

Data Set 

Indoor 
Air 

(pCi/m3) UCL Basis 
Outdoor Air 

(pCi/m3) UCL Basis 

Combined Indoor 
and Outdoor Air 

(pCi/m3) UCL Basis 

Site Data 1837 
95% Student's-t 

UCL 
949 

95% Approximate 
Gamma UCL 

1074 
95% Approximate 

Gamma UCL 

HMC-16 BKG -- -- 551  
95% Student's-t 

UCL 
-- 

 

Bluewater  2000 USEPA (2014)     

Indoor BKG1 2000 NA -- -- --  

Notes: 
All data in pCi/m3 
-- = No value 
1 – Indoor background for Cibola County, NM ranges from 2000 to 4000 pCi/m3 (EPA 2019d) 
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5.2.5.2 Risk Description 

This section discusses the numeric risk estimates for each receptor.  It also identifies how exposure 

pathways were combined to determine aggregate risk.  Tables 5-23 through 5-30 present the 

numerical risk estimates, including estimated inherent background risks, for the COPCs and ROPCs 

that were identified as exceeding background for the Homestake Facility, and Tables 5-31 through 5-

36 present the numerical risk estimates for the LTAs.  

The inherent risks due to background exposure, and the amount of risk potentially attributable to the 

Site once background is accounted for by subtracting the background UCL95 from the site UCL95, 

are shown by receptor and location in Tables 5-23 through 5-36.  The inherent background risk 

presented in these tables is based on the background surface soil concentrations and soil exposure 

pathways of ingestion, inhalation as estimated from PEF, and dermal exposure for COPCs or 

external exposure for ROPCs.   

The column labeled “Excess Risk Attributable to Site” is the difference between the sum of the soil 

pathways and the “Inherent Background Soil Risk” column.  This applies to COPCs and ROPCs.  

5.2.5.2.1 Future Composite Worker - Homestake Facility 

Tables 5-23 and 5-24 present the ROPC and COPC cancer risks and non-cancer HQs for each 

analyte evaluated for each exposure pathway for this receptor.  The initial results suggest that 

cancer risks for arsenic, and soil radionuclides are elevated for surface soils.  However, arsenic 

cancer risks are not elevated above background cancer risk for soils (Table 5-23) and there is no 

excess risk at the Site due to arsenic once background is accounted for.  There are no non-cancer 

HQs above 1 (Table 5-24).   

The major contributor to risk is due to radon inhalation.  Rn-222 risks are elevated for exposure to 

the EPC based on combined outdoor and indoor air data.  The total cumulative cancer risk based on 

the combined indoor and outdoor air EPC of 1074 pCi/m3 is 2 x 10-2, which is above the upper bound 

of the risk management range.   

Note that radon is, however, not greatly elevated above background for outdoor air, being elevated 

at the Site by less than a factor of 2.  The Site outdoor air EPC is 949 pCi/m3 which is 1.7 times 

above the background outdoor air UCL95 of 551 pCi/m3.  Risks due to radon are 2 x 10-2, and, once 

background is accounted for, are 1 x 10-2, which is above the risk management range.  The Site 

indoor air concentration of 1837 pCi/m3 is less than the reported background for both Bluewater and 

Cibola County identified by EPA’s radon map of 2-4 pCi/L (2000 to 4000 pCi/m3).  The radon indoor 

air concentration for Bluewater developed by EPA (2014) is 2 pCi/L (2000 pCi/m3), which is at the 

low end of the Cibola County Range. 

Consultation with EPA indicated that risk cannot exceed 1, and the RadPRG calculator defaults to a 

different model above 1 x10-2. There may be a discrepancy in risk estimates due to use of different 

models simply because background risks for radon, even after daughter progeny below Po-214 are 

removed, are so high.   

Major contributors for soil exposure risk are Pa-234m, Ra-226, U-234, and U-238, all of which had 

cancer risk estimates above 1 x 10-4.  However, a significant part of the cancer risk is related to Site 

background levels for soils (refer to Table 5-23).  EPCs for Pa-234m, U-234, and U-238 are 

approximately 3 to 4 times higher in the Site soils than background, but other risk driving 

radionuclides in soil are only 1 to 2 times higher than background. The Site cumulative cancer risk 
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for soils is 8 x 10-4, and excess risk attributable to the Site soils after accounting for background is 

9x10-4.  This is above the upper bound of the cancer risk management range. 

5.2.5.2.2 Future Construction Worker - Homestake Facility 

Table 5-25 presents the cancer risks for COPCs and ROPCs.  Table 5-26 presents the non-cancer 

hazards.   

There are no excess cancer risks for chemicals (Table 5-25). There are no non-cancer hazard 

quotients (refer to Table 5-26) above 1 for COPCs. 

The results indicate that while over half the isotopes in soils have cancer risks above 1x10-6, that 

there are no elevated cancer risks above 1x10-4 for soils.  Total cancer risk for the construction 

worker exposed to surface and subsurface soils is 7 x10-5.  This includes consideration of soil 

ingestion, particulate inhalation during construction activities, and external exposure.  When inherent 

risks due to background exposure are factored out, the excess risk attributable to the Site is 4 x10-5. 

Rn-222 risks are elevated for exposure to air.  The air EPC of 1074 pCi/m3 was based on indoor air 

samples from second quarter of 2015 through 2018 from the HMC office and RO plant, and outdoor 

air based on all data combined from 2014 through 2018 from the Homestake Facility. The 

indoor/outdoor air EPC of 1074 pCi/m3 was used to represent both the Homestake Facility and 

LTAs.  The indoor/outdoor air EPC was used to represent potential trench air radon levels.  The total 

cumulative cancer risk at the Homestake Facility for air is 8 x 10-4, which is above the upper bound 

of the risk management range.  When inherent background is subtracted out of the total risk, the 

cancer risk attributable to the Site is 4 x 10-4, which also exceeds the upper bound of the risk 

management range. 

External exposure is the only exposure pathway with elevated risks for soil contact pathways for this 

receptor.  The ingestion and inhalation of fugitive dust pathways have lower radiation risks.  The 

major risk driver is radon in air for risks estimated for the inhalation pathways from measured air 

concentrations; all other estimated cancer risks fall below the upper bound of the risk management 

range.   

A significant part of the cancer risk is related to Site background radon levels (refer to Table 5-25).  

Radon activity in outdoor air (949 pCi/m3) at the Homestake Facility is higher by a factor of 1.7 than 

outdoor background concentrations of 551 pCi/m3 based on a UCL95 from the data from HMC-16.  

Radon risks are higher than soil exposure pathway risks. 

5.2.5.2.3 Current and Future Trespasser -Homestake Facility 

Table 5-27 presents the cancer risks for COPCs and ROPCs for exposure to soil and air in the 

Homestake Facility for the current trespasser, and Table 5-28 presents the cancer risks for exposure 

to surface water and sediments.  Table 5-29 presents the non-cancer hazards for exposure to soils, 

surface water, sediment, and air for the Homestake Facility for the current trespasser.  Remediation 

efforts will remove the evaporation ponds, and thereby remove pond water and sediments as a 

potential exposure medium for future receptors.  The future trespasser in the Homestake Facility 

therefore has only soil and air exposure pathways compared to the current trespasser who is 

potentially exposed infrequently to sediments and surface water as well as to soil and air.  Cancer 

risks for the future trespasser are shown in Table 5-30 and non-cancer hazards are shown in Table 

5-31.   
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There are no excess cancer risks for chemicals for soil and air (Table 5-27 and 5-30) for the current 

or future trespasser.  There are no non-cancer hazard quotients (refer to Table 5-29) above 1 for 

COPCs in soil and air.  There is an HQ of 2 for uranium for exposure to surface water for the current 

trespasser; the HI for exposure to surface water in the evaporation ponds is 3 (Table 5-29).  The HI 

for exposure to sediment is less than 1 (Table 5-29). 

The results indicate that while over half the isotopes have cancer risks above 1x10-6, that there are 

no elevated cancer risks above 1x10-4 for soils.  Total cancer risk for the current trespasser exposed 

to soils is 4x10-5.  This includes consideration of soil ingestion, particulate inhalation, and external 

exposure.  When inherent risks due to background exposure are factored out, the excess risk 

attributable to the Site is 2x10-5.  

The major risk driver for current trespassers is radon activity in air for risks estimated for the 

inhalation pathway from measured air concentrations.  Cancer risk is 1x10-4 for total Site risk for air. 

After subtracting background activity the excess risk attributable to the Site is 6x10-5, which falls 

within the risk management range.For future trespassers within the Homestake Facility, the 

exposure pathways are the same as for current trespassers for soil and air.  Risks and hazards are 

the same as for the current trespasser for soil and air. 

Table 5-28 shows cancer risks for incidental exposure to surface water or sediment.  Background 

data were not available for surface water or sediment and Site risks cannot be adjusted to reflect 

amounts expected to be naturally occurring.  Cancer risks for radionuclides are 7x10-5 for surface 

water, in sediment potential risk estimates are 6x10-5 for U-234 and U-238, and total cancer risk is 

1x10-4.  Pond water and sediment pathways are removed for future trespassers (refer to Tables 5-30 

and 5-31). 

Table 5-28 suggests potential risk to trespassers at the ponds for contact with sediment.  Exposure 

parameters used to predict sediment exposure (0.2 hours/day, 6 days/year for 10 years) are 

considered conservative because it is unlikely someone would fall into the ponds on a regular basis.  

Albuquerque was used as a location for the PEF to model if sediments dried and became wind-

blown.   A sediment ingestion rate of 100 mg/day was used to predict sediment exposure which is 

also considered conservative as humans would not spend as much time in contact with sediments 

as they do with soils. Neither soil, air, surface water or sediment exposure estimates result in cancer 

risks above 1x10-4. 

5.2.5.2.4 Future Composite Worker - Land Treatment Areas 

Tables 5-32 and 5-33 present the ROPC and COPC cancer risks and non-cancer HQs for each 

analyte evaluated for each exposure pathway for this receptor. There is no cancer risk above 2x10-6 

for chemicals for exposure within the LTAs (Table 5-32). There are no non-cancer hazards above 1.   

Total cancer risk for exposure to radionuclides in soil is 8x10-4.  After accounting for background, the 

cancer risk due to radionuclides is 1x10-4. The major contributor to risk is due to radon inhalation in 

air.  Rn-222 risks are elevated for exposure to an EPC based on outdoor and indoor air data (Table 

5-32).   

There are no indoor or outdoor air measurements for the LTAs.  Data from monitoring stations 

around the LTP were used as the basis of the LTA air EPC, which is conservative.  Data from these 

monitors are collected quarterly.  Indoor air monitoring data used is from the second quarter of 2015, 

after a modification to the air circulation system, through 2018.  The predicted indoor/outdoor air 

concentration for the LTAs of 1074 pCi/m3 is lower than the indoor air background of 2000 pCi/m3 at 
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Bluewater, and below the lower end of the average indoor air concentrations predicted for Cibola 

County (EPA 2019d) of 2000 - 4000 pCi/m3. 

A significant part of the cancer risk is related to Site background levels for soils as well as air (refer 

to Table 5-32), and many isotopes are not elevated at the LTAs.  However, U-234 and U-238 risks 

for soil exposure pathways are nearly 2 times higher at the LTAs than background.  Radon risks for 

air are two orders of magnitude higher than soil risks and exceed the upper bound of the cancer risk 

management range (Table 5-32). 

5.2.5.2.5 Future Construction Worker - Land Treatment Areas 

Table 5-34 presents the cancer risks for COPCs and ROPCs.  Table 5-35 presents the non-cancer 

hazards.  There are no cancer risks above 1x10-6 for COPCs (refer to Table 5-34) and no non-

cancer hazard quotients (refer to Table 5-35) above 1 for COPCs. 

The total cumulative cancer risk for the soil exposure pathways for radionuclides is 1x10-5.  This is 

estimated as the sum of the surface and subsurface soil pathways at exposure times of 8 hours per 

day and soil ingestion rates of 330 mg/d plus the sum of the fugitive dust air pathway and external 

exposure.  External exposure is the only exposure pathway with elevated risks for the soil contact 

pathways for this receptor.  Excess risk (Table 5-34) attributable to the LTAs based on the soil 

pathways is 4x10-5.  Once background is factored out, the overall inherent site risk is 1x10-5. 

The major risk driver is radon for risks estimated for the inhalation pathway from measured air 

concentrations; all other estimated cancer risks fall below the upper bound of the risk management 

range.  Rn-222 risks are elevated for exposure to the Site-wide outdoor and indoor air concentration 

of 1,074 pCi/m3.  This concentration was used to represent exposure to outdoor and trench air 

concentration.  Total risk is 8x10-4, but once background is factored out, excess risk (Table 5-34) 

attributable to the LTAs based on the air pathways is 4x10-4.  The Site-wide radon concentration in 

combined indoor and outdoor air of 1,074 pCi/m3 is higher than the outdoor background UCL95 of 

551 pCi/m3 based upon data from HMC-16, and below average indoor air concentrations predicted 

by background for Bluewater (EPA 2014a) of 2000 pCi/m3, or for Cibola County of 2000 – 4000 

pCi/m3 (EPA 2019d). 

5.2.5.2.6 Current and Future Trespasser - Land Treatment Areas 

Cancer risk and non-cancer hazard for the LTA trespasser is similar under current or future 

scenarios and the exposure pathways are also similar (Tables 5-36 and 5-37).  There is no cancer 

risk above 1x10-6 for chemicals for exposure within the LTAs.  There are no non-cancer hazard 

quotients above 1 for COPCs (refer to Table 5-37). 

The cumulative cancer risk for soil exposure pathways for Site radionuclides and background are 

2x10-5 and 1x10-5, respectively.  Excess cancer risk attributable to the Site is 1x10-5, which is within 

the risk management range. 

Radon risks were evaluated for exposure to outdoor air.  The cumulative cancer risk for the current 

and future LTA trespasser is 1x10-4 for the Site and 7x10-5 for the UCL95 of 551 pCi/m3 based on 

HMC-16 data.  The excess cancer risk is 3x10-5, or within the cancer risk management range.   

The excess risk for both current and future trespassers attributable to the LTAs’ surface soils and air 

is within the cancer risk management range.  Outdoor radon concentrations in air are modeled as 

higher than background, but since the data were all collected on the Homestake Facility, outdoor air 
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risks may be biased high.  A large component of risk for radon exposure is due to ambient 

conditions. 
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Table 5-23 Cancer Risk for Future Composite Workers in the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

Dermal 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess 
Risk 

Attributable 
to Site from 

Soil 

Excess Site 
Risk >1E-

06? 

Excess 
Site Risk 
>1E-04? 

Arsenic 6.328 2E-06 3E-10 4E-07 2E-06 2E-06 0E+00 No No 

Molybdenum 36.53 NA NA NA NA NA NA NA NA 

Selenium 3.87 NA NA NA NA NA NA NA NA 

Uranium (total) 15.53 NA NA NA NA NA NA NA NA 

Cumulative Cancer Risk 2E-06 3E-10 4E-07 2E-06 2E-06 0E+00 No No 

 

Isotope 

Homestake 
Facility 

Soil EPC 
(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess Risk 
Attributable 
to Site from 

Soil 

Site Air 
EPC 

(pCi/m3) 

Inhalation 
Risk 

(no decay) 

External 
Exposure 

Risk 
(no decay) 

Total 
Risk (no 
decay) 

Inherent 
Background 

Air Risk  

Excess 
Risk 

Attributable 
to Site1 

Excess 
Site Risk > 

1E-06? 

Excess Site 
Risk >1E-

04? 

*Secular Equilibrium Risk for Bi-212 1.498 4E-10 3E-12 5E-05 5E-05 4E-05 1E-05 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Bi-214 2.333 3E-06 1E-09 8E-05 8E-05 3E-05 5E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Cs-137 0.0672 1E-09 1E-13 7E-07 7E-07 8E-07 0E+00         

*Secular Equilibrium Risk for K-40 18.1 2E-07 8E-11 7E-05 7E-05 7E-05 0E+00         

*Secular Equilibrium Risk for Pa-234m 4.603 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Pb-212 1.35 1E-08 2E-11 5E-05 5E-05 4E-05 9E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Pb-214 2.468 3E-06 1E-09 1E-04 1E-04 4E-05 6E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-223 0.414 3E-08 2E-10 2E-06 2E-06 2E-06 6E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-226  4.00 6E-06 4E-09 2E-04 2E-04 7E-05 1E-04 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-228 1.422 7E-07 5E-09 8E-05 8E-05 6E-05 2E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Rn-222* -- -- -- -- -- -- -- 1074 2E-02 5E-05 2E-02 1E-02 1E-02 Yes Yes* 

*Secular Equilibrium Risk for Th-227 0.174 2E-08 2E-10 1E-06 1E-06 9E-07 3E-07         

*Secular Equilibrium Risk for Th-228 1.604 2E-07 4E-09 6E-05 6E-05 5E-05 7E-06         

*Secular Equilibrium Risk for Th-230  2.593 4E-06 5E-09 1E-04 1E-04 6E-05 5E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Th-232 1.372 8E-07 6E-09 7E-05 8E-05 6E-05 1E-05         

*Secular Equilibrium Risk for Th-234 3.26 5E-06 7E-09 1E-04 1E-04 3E-05 1E-04 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Tl-208 0.434 0E+00 0E+00 4E-05 4E-05 3E-05 7E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for U-234 4.287 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 -- -- -- -- -- -- Yes Yes 

*Secular Equilibrium Risk for U-235 0.307 1E-07 2E-09 3E-06 3E-06 1E-06 2E-06         

*Secular Equilibrium Risk for U-238 4.323 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 -- -- -- -- -- -- Yes Yes 

Total Risk  -- 4E-05 5E-08 2E-03 2E-03 7E-04 8E-04 -- 2E-02 5E-05 2E-02 1E-02 1E-02    Yes-- Yes 
Note: EPA RSL and RadPRG calculators used to determine risk estimates. If risk does exceed 1x10-2, the calculator defaults to a different model.  This represents modeling uncertainty. 
*  Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk > 1E-6, red shading for Site, blue shading for background; red text indicates result is above 1x10-4 
NA = not applicable  
-- = No value 
pCi/g = picocurie per gram 
Arsenic risks were corrected for the RBA of 0.6 
NA = Not applicable, no cancer slope factor 
EPC = Exposure point concentration 
ROPC = Radionuclide of potential concern 
There are no metals in air data shown because particulates in air screened out.  Particulates generated from soils are predicted with PEF and presented as fugitive dust inhalation risk. 
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Table 5-24 Non-Cancer Risk for Future Composite Workers in the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive 
Dust 

Inhalation 
HQ 

Dermal 
Exposure 

HQ 

Total 
Homestake 

Facility 
Soil HQ 

Inherent 
Soil 

Background 
HQ 

Excess 
Hazard 

Attributable 
to Site 

Excess Site 
HQ>1? 

Arsenic 6.328 1E-02 1E-05 2E-03 1E-02 1E-02 0E+00 No 

Molybdenum 36.53 6E-03 No RfC No ABS 6E-03 8E-05 6E-03 No 

Selenium 3.869 7E-04 7E-09 No ABS 7E-04 1E-04 6E-04 No 

Uranium  15.53 6E-02 1E-05 No ABS 6E-02 7E-03 5E-02 No 

Hazard Index (HI) 8E-02 2E-05 2E-03 8E-02 2E-02 6E-02 No 
Notes: 

EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
HQ = Hazard quotient  
mg/kg = milligram per kilogram 
RfC = Reference concentration 
-- = No value   

Arsenic risks were corrected for the RBA of 0.6 

Background values for uranium were estimated by averaging the activity for U-234 and U-238, then multiplying by 1.48 ug/pCi to convert to mass units per DOE (2011) 

HQ>1 represent elevated hazard; indicated with red text 

EPCs = 95th percentile upper confidence limit on the mean (UCL95) 

Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent 
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Table 5-25 Cancer Risk for Future Construction Workers Within the Homestake Facility  

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

Dermal 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess 
Risk 

Attributable 
to Site 

Excess 
Site Risk 
>1E-06? 

Excess Site 
Risk >1E-

04? 

Arsenic 6.328 2E-07 1E-09 4E-08 3E-07 2E-07 1E-07 No No 

Molybdenum 36.53 NA NA NA NA NA NA NA NA 

Selenium 3.869 NA NA NA NA NA NA NA NA 

Uranium (total) 15.53 NA NA NA NA NA NA NA NA 

Cumulative Cancer Risk  2E-07 1E-09 4E-08 3E-07 2E-07 1E-07 No No 

 

Isotope 

Homestake 
Facility Soil 

EPC 
(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable to 
Site from Soil 

Site Air 
EPC 

(pCi/m3) 

Inhalation 
Risk 

(no decay) 

External 
Exposure 

Risk 
(no decay) 

Total Site 
Risk 
(no 

decay) 

Inherent 
Background 

Air Risk  

Excess 
Risk 

Attributable 
to Site1 

Excess 
Site 

Risk>1E-
06? 

Excess Site 
Risk >1E-

04? 

*Secular Equilibrium Risk for Bi-212 1.498 5E-11 1E-11 2E-06 2E-06 2E-06 0E+00 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Bi-214 2.333 4E-07 5E-09 3E-06 4E-06 1E-06 3E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Cs-137 0.0672 2E-10 5E-13 3E-08 3E-08 3E-08 0E+00         

*Secular Equilibrium Risk for K-40 18.1 2E-08 3E-10 3E-06 3E-06 3E-06 0E+00         

*Secular Equilibrium Risk for Pa-234m 4.603 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Pb-212 1.35 2E-09 7E-11 2E-06 2E-06 2E-06 0E+00 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Pb-214 2.468 4E-07 5E-09 4E-06 4E-06 2E-06 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-223 0.414 4E-09 8E-10 9E-08 9E-08 7E-08 2E-08 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-226 4.348 8E-07 2E-08 7E-06 8E-06 3E-06 5E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-228 1.422 1E-07 2E-08 3E-06 3E-06 3E-06 0E+00 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Rn-222 --         -         -         -         -         - -- 1074 8E-04 2E-06 8E-04 4E-04 4E-04 Yes Yes* 

*Secular Equilibrium Risk for Th-227 0.174 2E-09 8E-10 5E-08 5E-08 4E-08 1E-08         

*Secular Equilibrium Risk for Th-228 1.604 2E-08 2E-08 2E-06 2E-06 2E-06 0E+00         

*Secular Equilibrium Risk for Th-230 2.607 5E-07 2E-08 4E-06 5E-06 2E-06 3E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Th-232 1.372 1E-07 2E-08 3E-06 3E-06 3E-06 0E+00         

*Secular Equilibrium Risk for Th-234 3.26 7E-07 3E-08 5E-06 6E-06 1E-06 5E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Tl-208 0.434 0E+00 0E+00 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for U-234 4.287 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for U-235 0.307 1E-08 7E-09 1E-07 1E-07 5E-08 5E-08         

*Secular Equilibrium Risk for U-238 4.323 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 -- -- -- -- -- -- Yes No 

Total Risk  -- 6E-06 2E-07 5E-05 6E-05 3E-05 4E-05 -- 8E-04 2E-06 8E-04 4E-04 4E-04 Yes No 
Notes: EPA RSL and RadPRG calculators used to determine risk estimates. If risk does exceed 1x10-2, the calculator defaults to a different model.  This represents modeling uncertainty.  
* Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC  
Arsenic risks were corrected for the RBA of 0.6 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk >1x10-6, red shading for Site, blue shading for background; red text indicates result is above 1x10-4 
NA = not applicable  
-- = No value 
pCi/g = picocurie per gram 
NA = Not applicable, no cancer slope factor 
EPC = Exposure point concentration 
ROPC = Radionuclide of potential concern 
-- = No value 
pCi/g = picoCurie per gram 
-- = No value 
pCi/g = picoCurie per gram 
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Table 5-26 Non-Cancer Risk for Future Construction Workers Within the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive 
Dust 

Inhalation 
HQ 

Dermal 
Exposure 

HQ 

Total 
Homestake 

Facility 
Soil HQ 

Inherent Soil 
Background 

HQ 

Excess 
Hazard 

Attributable 
to Site 

Excess 
Site 

HQ>1? 

Arsenic 6.328 4E-02 1E-03 6E-03 4E-02 4E-02 0E+00 No 

Molybdenum 36.53 2E-02 No RfC No ABS 2E-02 3E-04 2E-02 No 

Selenium 3.87 2E-03 6E-07 No ABS 2E-03 5E-04 2E-03 No 

Uranium (total) 15.53 2E-01 5E-04 No ABS 2E-01 3E-02 2E-01 No 

Hazard Index (HI) 3E-01 2E-03 6E-03 3E-01 6E-02 2E-01 No 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
HQ = Hazard quotient  
mg/kg = milligram per kilogram 
RfC = Reference concentration 
-- = No value 
 
Arsenic risks were corrected for the RBA of 0.6 
Background values for U-total were estimated by averaging the activity for U-234 and U-238, then multiplying by 1.49 ug/pCi 
Particulates in air screened out and fugitive dusts are modeled from soil concentrations 
HQs > 1 represent elevated risk, indicated with red text 
EPCs = 95th percentile upper confidence limit on the mean (UCL95) 
Uranium (total) in Background (1.69 mg/kg) is the mean of U-234 and U238 activity multiplied by 1.48 to convert to a mass (DOE 2011) 
Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent 
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Table 5-27 Cancer Risks for Current Trespassers within the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

Dermal 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess 
Risk 

Attributable 
to Site 

Excess Site 
Risk >1E-

06? 

Excess Site 
Risk >1E-

04? 

Arsenic 6.328 3E-07 1E-11 6E-08 3E-07 1E-07 2E-07 No No 

Molybdenum 36.53 NA NA NA NA NA NA NA NA 

Selenium 3.87 NA NA NA NA NA NA NA NA 

Uranium (total) 15.53 NA NA NA NA NA NA NA NA 

Cumulative Cancer Risk -- 3E-07 1E-11 6E-08 3E-07 1E-07 2E-07 No No 
 

Isotope 

Homestake 
Facility Soil 

EPC 
(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent Soil 
Background 

Risk 

Excess 
Risk 

Attributable 
to Site 

Site 
Outdoor 
Air EPC 
(pCi/m3) 

Inhalation 
Risk 
(no 

decay) 

External 
Exposure 

Risk 
(no 

decay) 

Total 
Site Risk 

(no 
decay) 

Inherent 
Background 

Air Risk 

Excess Risk 
Attributable 

to Site1 

Excess 
Site Risk > 

1E-06? 

Excess 
Site Risk > 

1E-04? 

*Secular Equilibrium Risk for Bi-212 1.498 1E-10 2E-14 1E-06 1E-06 8E-07 2E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Bi-214 2.333 6E-07 9E-12 2E-06 2E-06 9E-07 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Cs-137 0.0672 1E-10 9E-16 1E-08 1E-08 2E-08 0E+00         

*Secular Equilibrium Risk for K-40 18.1 5E-08 5E-13 1E-06 1E-06 1E-06 0E+00         

*Secular Equilibrium Risk for Pa-234m 4.603 1E-06 7E-11 4E-06 5E-06 1E-06 4E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Pb-212 1.35 4E-09 1E-13 9E-07 9E-07 8E-07 1E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Pb-214 2.468 6E-07 9E-12 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-223 0.414 1E-08 1E-12 4E-08 5E-08 4E-08 1E-08 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-226 4.00 1E-06 3E-11 3E-06 4E-06 2E-06 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-228 1.422 2E-07 3E-11 1E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Rn-222 --         --         --         --         --         -- -- 949 1E-04 8E-07 1E-04 7E-05 3E-05 Yes No 

*Secular Equilibrium Risk for Th-227 0.174 6E-09 1E-12 2E-08 3E-08 2E-08 1E-08         

*Secular Equilibrium Risk for Th-228 1.604 6E-08 3E-11 1E-06 1E-06 1E-06 0E+00         

*Secular Equilibrium Risk for Th-230 2. 593 7E-07 3E-11 2E-06 3E-06 1E-06 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Th-232 1.372 2E-07 4E-11 1E-06 2E-06 1E-06 1E-06         

*Secular Equilibrium Risk for Th-234 3.26 1E-06 5E-11 2E-06 3E-06 7E-07 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Tl-208 0.434 0E+00 0E+00 7E-07 7E-07 6E-07 1E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for U-234 4.287 1E-06 6E-11 3E-06 4E-06 1E-06 3E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for U-235 0.307 2E-08 1E-11 6E-08 8E-08 3E-08 5E-08         

*Secular Equilibrium Risk for U-238 4.323 1E-06 8E-11 3E-06 5E-06 1E-06 4E-06 -- -- -- -- -- -- Yes No 

Total Risk  -- 8E-06 4E-10 3E-05 4E-05 2E-05 2E-05 -- 1E-04 8E-07 1E-04 7E-05 3E-05 Yes No 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates.  
* Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC 
NA = Not applicable, no cancer slope factor 
EPC = Exposure point concentration 
ROPC = Radionuclide of potential concern 
-- = No value 
pCi/g = picoCurie per gram 
Arsenic risks were corrected for the RBA of 0.6 
Background data were not available for surface water or sediment 
There are no metals in air data shown because particulates in air screened out.  Particulates generated from soils are predicted with PEF and presented.  
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk > 1x10-6, red shading for Site, blue shading for background, red text indicates risk>1x10-4 
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Table 5-28 Cancer Risks for Current Trespassers Exposed to Sediment and Surface Water in the Evaporation Ponds within the Homestake Facility 

Surface Water And Sediment Cancer Risk 

Isotope 

Homestake 
Facility 
Pond 

Surface 
Water EPC 

(pCi/L) 

Ingestion 
Risk 

Immersion 
Risk 

Total 
Surface 
Water 
Risk 

Homestake 
Facility Pond 

Sediment 
EPC  

(pCi/g) 

Ingestion 
Risk 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
Sediment 

Risk 

Excess Site 
Risk >1E-

06? 

Excess Site 
Risk >1E-

04? 

*Secular Equilibrium Risk for Ra-226  

45.75 8E-09 1E-12 8E-09 32.5 1E-06 3E-12 3E-07 1E-06 No No 

*Secular Equilibrium Risk for Ra-228  

71.01 6E-09 2E-12 6E-09 --         --         --         --         -- No No 

*Secular Equilibrium Risk for Th-230 

1200 2E-07 3E-11 2E-07 0.5 2E-08 7E-14 5E-09 2E-08 No No 

*Secular Equilibrium Risk for U-234 185357.2 4E-05 4E-09 4E-05 1283 5E-05 2E-10 1E-05 6E-05 Yes No 

*Secular Equilibrium Risk for U-238 185357.2 4E-05 4E-09 4E-05 1283 5E-05 3E-10 1E-05 6E-05 Yes No 

*Total Risk  7E-05 9E-09 7E-05 -- 1E-04 5E-10 2E-05 1E-04 Yes No 

Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates.  
U-234 and U-238 actiivity estimated from Utotal mass concentration. Calculated from UCL95 for Utotal (548.8 mg/L) *1000 (ug/mg)* 0.67 pCi/ug = 367696 pCi/L divided by 2 = 185357.2 pCi/L for U-234 and 185357.2 for U-238 
 
EPC = Exposure point concentration 
pCi/g = picoCurie per gram 

pCi/L = picoCurie per liter 

-- = No value 
Background data were not available for surface water or sediment in the evaporation ponds 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk > 1X10-6, red shading for Site, red text for cancer risk>1x10-4 
Measured activity of U-natural in sediment was used to estimate EPCs for U-234 and U-238 EPCs in the absence of isotopic-specific data by assigning half the U-natural activity to each isotope. 
Exposure parameters used to predict sediment exposure were those for surface water exposure (0.2 hours/day, 6 days/year for 10 years), with Albuquerque as a location for PEF in the event dried sediments were wind-blown, and a sediment ingestion rate of 100 mg/day 
as per soils 
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Table 5-29 Non-Cancer Hazard for Current Trespassers Within the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive 
Dust 

Inhalation 
HQ 

Dermal 
Exposure 

HQ 

Total 
Homestake 

Facility 
Soil HQ 

Inherent 
Soil 

Background 
Hazard 

Excess 
Hazard 

Attributable 
to Site 

Excess Site 
HQ>1? 

Arsenic 6.328 2E-03 7E-07 4E-04 3E-03 2E-03 1E-03 No 

Molybdenum 36.5 1E-03 No RfC No ABS 1E-03 1E-05 1E-03 No 

Selenium 3.8 1E-04 3E-10 No ABS 1E-04 3E-05 7E-05 No 

Uranium (total) 14.3 1E-02 6E-07 No ABS 1E-02 1E-03 9E-03 No 

Hazard Index (HI) 2E-02 1E-06 4E-04 1E-02 3E-03 1E-02 No 

 

Surface Water and Sediment Non-Cancer Hazard 

COPC 

Homestake 
Facility 
Surface 

Water EPC 
(mg/L) 

Surface 
Water 

Ingestion 
HQ 

Dermal 
Exposure 

HQ 

Total 
Homestake 

Facility 
Surface 

Water HQ 

Pond 
Sediment 

EPC 
(mg/kg) 

Ingestion 
HQ 

Inhalation 
HQ 

Dermal 
HQ 

Total 
Sediment 

HQ 

Excess 
Site 

HQ>1? 

Manganese 0.302 3E-06 3E-04 3E-04 -- -- -- -- -- No 

Molybdenum (total) 864.4 4E-02 1E-01 2E-01 -- -- -- -- -- No 

Nitrate 2.135 3E-07 1E-06 1E-06 -- -- -- -- -- No 

Selenium (total) 0.572 3E-05 1E-04 1E-04 -- -- -- -- -- No 

Uranium (total) 548.8 6E-01 2E+00 3E+00 2566 3E-01 1E-06 No ABS 3E-01 No 

Vanadium 0.107 4E-06 7E-04 7E-04 -- -- -- -- -- No 

Hazard Index (HI) 6E-04 6E-01 2E+00 3E+00 -- 3E-01 1E-06 - 3E-01 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPCs = 95th percentile upper confidence limit on the mean (UCL95) 
HQ = Hazard quotient  
mg/kg = milligram per kilogram 
mg/L = milligram per liter 
-- = No value 
Arsenic risks were corrected for the RBA of 0.6 
Background data were not available for surface water or sediment in the evaporation ponds 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Uranium (total) in Background soil (1.69 mg/kg) is the mean of U-234 and U238 activity multiplied by 1.48 ug/pCi to convert to a mass (DOE 2011) 
Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent 
Exposure parameters used to predict surface water exposure (0.2 hours/day, 6 days/year for 10 years), Albuquerque as a location for PEF, and a sediment ingestion rate of 100 mg/day were used to predict sediment exposure 
Molybdenum and selenium were below SLs but retained at request of EPA  
HQs > 1 represent elevated non-cancer hazard as indicated with red text 
 

 

 

 

 

  



 Risk Analyses 

Homestake Mining Company SF Site 5-71 June 2020 

Final RI Report 

Table 5-30 Cancer Risk for Future Trespassers within the Homestake Facility 

COPC 

Homestake 
Facility Soil 

EPC 
(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

Dermal 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess 
Risk 

Attributable 
to Site 

Excess Site 
Risk >1E-

06? 

Excess Site 
Risk >1E-

04? 

Arsenic 6.328 3E-07 1E-11 6E-08 3E-07 1E-07 2E-07 No No 

Molybdenum 36.53 NA NA NA NA NA NA NA NA 

Selenium 3.87 NA NA NA NA NA NA NA NA 

Uranium (total) 15.53 NA NA NA NA NA NA NA NA 

Cumulative Cancer Risk -- 3E-07 1E-11 6E-08 3E-07 1E-07 2E-07 No No 

 

Isotope 

Homestake 
Facility Soil 

EPC 
(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
Homestake 

Facility 
Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable 

to Site 

Site 
Outdoor 
Air EPC 
(pCi/m3) 

Inhalation 
Risk 
(no 

decay) 

External 
Exposure 

Risk 
(no decay) 

Total Site 
Risk 
(no 

decay) 

Inherent 
Background 

Air Risk 

Excess 
Risk 

Attributable 
to Site1 

Excess Site 
Risk >1E-

06? 

Excess Site 
Risk >1E-

04? 

*Secular Equilibrium Risk for Bi-212 1.498 1E-10 2E-14 1E-06 1E-06 8E-07 2E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Bi-214 2.333 6E-07 9E-12 2E-06 2E-06 9E-07 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Cs-137 0.0672 1E-10 9E-16 1E-08 1E-08 2E-08 0E+00         

*Secular Equilibrium Risk for K-40 18.1 5E-08 5E-13 1E-06 1E-06 1E-06 0E+00         

*Secular Equilibrium Risk for Pa-234m 4.603 1E-06 7E-11 4E-06 5E-06 1E-06 4E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Pb-212 1.35 4E-09 1E-13 9E-07 9E-07 8E-07 1E-07         

*Secular Equilibrium Risk for Pb-214 2.468 6E-07 9E-12 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-223 0.414 1E-08 1E-12 4E-08 5E-08 4E-08 1E-08 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Ra-226 4.00 1E-06 3E-11 3E-06 4E-06 2E-06 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Ra-228 1.422 2E-07 3E-11 1E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for Rn-222 --         --         --         --         --         -- -- 949 1E-04 8E-07 1E-04 7E-05 3E-05 Yes Yes* 

*Secular Equilibrium Risk for Th-227 0.174 6E-09 1E-12 2E-08 3E-08 2E-08 1E-08         

*Secular Equilibrium Risk for Th-228 1.604 6E-08 3E-11 1E-06 1E-06 1E-06 0E+00         

*Secular Equilibrium Risk for Th-230 2. 593 7E-07 3E-11 2E-06 3E-06 1E-06 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Th-232 1.372 2E-07 4E-11 1E-06 2E-06 1E-06 1E-06         

*Secular Equilibrium Risk for Th-234 3.26 1E-06 5E-11 2E-06 3E-06 7E-07 2E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Tl-208 0.434 0E+00 0E+00 7E-07 7E-07 6E-07 1E-07 -- -- -- -- -- -- No No 

*Secular Equilibrium Risk for U-234 4.287 1E-06 6E-11 3E-06 4E-06 1E-06 3E-06 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for U-235 0.307 2E-08 1E-11 6E-08 8E-08 3E-08 5E-08         

*Secular Equilibrium Risk for U-238 4.323 1E-06 8E-11 3E-06 5E-06 1E-06 4E-06 -- -- -- -- -- -- Yes No 

Total Risk  -- 8E-06 4E-10 3E-05 4E-05 1E-05 2E-05 -- 1E-04 8E-07 1E-04 7E-05 3E-05 Yes Yes  
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates.  
*  Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
NA = not applicable, no cancer slope factor  
pCi/g = picoCurie per gram 
pCi/m3 = picoCurie per cubic meter 
ROPC = Radionuclide of potential concern 
-- = No value 
Arsenic risks were corrected for the RBA of 0.6 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk > 1x10-6, red shading for Site, blue shading for background, and red text indicates risk > 1x10-4    
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Table 5-31 Non-Cancer Hazard for Future Trespassers Within the Homestake Facility 

COPC 

Homestake 
Facility 

Soil EPC 
(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive 
Dust 

Inhalation 
HQ 

Dermal 
Exposure 

HQ 

Total 
Homestake 

Facility 
Soil HQ 

Inherent 
Soil 

Background 
HQ 

Excess 
Hazard 

Attributable 
to Site 

Excess Site 
HQ>1? 

Arsenic 6.328 2E-03 7E-07 4E-04 3E-03 2E-03 1E-03 No 

Molybdenum 36.53 1E-03 No RfC No ABS 1E-03 1E-05 1E-03 No 

Selenium 3.87 1E-04 3E-10 No ABS 1E-04 3E-05 7E-05 No 

Uranium (total) 15.53 1E-02 6E-07 No ABS 1E-02 1E-03 9E-03 No 

Hazard Index (HI) 2E-02 1E-06 4E-04 1E-02 3E-03 1E-02 No 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
HQ = Hazard quotient  
mg/kg = milligram per kilogram 
RfC = Reference concentration 
-- = No value 
Arsenic risks were corrected for the RBA of 0.6 
Background data were not available for surface water or sediment in the evaporation ponds 
HQs >1 represent elevated hazard and are indicated by red text 
Uranium (total) in Background is the mean of U-234 and U238 activity multiplied by 1.48 ug/pCi to convert to a mass (DOE 2011) 
EPCs = 95th percentile upper confidence limit on the mean (UCL95) 
Molybdenum and selenium were below SLs but retained at request of EPA; uranium also retained as conservative assumption since related to Site  
Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent 
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Table 5-32 Cancer Risks for Future Composite Worker in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

Dermal 
Exposure 

Risk 
Total LTAs 
Soil Risk 

Inherent 
Soil 

Background 
Risk 

Excess 
Risk 

Attributable 
to Site 

Excess Site 
Risk >1E-

04? 

Arsenic 4.69 1.3E-06 2E-10 3E-07 2E-06 2E-06 None No 

Molybdenum 0.628 NA NA NA NA NA NA NA 

Selenium 1.12 NA NA NA NA NA NA NA 

Uranium (total) 3.99 NA NA NA NA NA NA NA 

Cumulative Cancer Risk 1.3E-06 2E-10 3E-07 2E-06 2E-06 None No 

 

Isotope 

LTAs Soil 
EPC 

(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 

Total 
LTAs 

Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable 

to Site 
Site Air EPC 

(pCi/m3) 

Inhalation 
Risk 
(no 

decay) 

External 
Exposure 

Risk 
(no decay) 

Total 
Risk (no 
decay) 

Inherent 
Background 

Air Risk  

Excess 
Risk 

Attributable 
to Site1 

Excess Site 
Risk > 
1E-06? 

Excess Site 
Risk > 
1E-04? 

*Secular Equilibrium Risk for Bi-212 1.015 3E-10 2E-12 3E-05 3E-05 4E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Bi-214 0.87 1E-06 5E-10 3E-05 3E-05 3E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Cs-137 0.0711 1E-09 2E-13 8E-07 8E-07 8E-07 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for K-40 15.92 2E-07 7E-11 6E-05 6E-05 7E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pa-234m 1.45 3E-06 4E-09 7E-05 8E-05 5E-05 3E-05 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-212 0.935 8E-09 1E-11 3E-05 3E-05 4E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-214 0.942 1E-06 5E-10 4E-05 4E-05 4E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-223 0.253 2E-08 1E-10 1E-06 1E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-226 1.41 2E-06 2E-09 6E-05 6E-05 7E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-228 0.978 5E-07 3E-09 5E-05 5E-05 6E-05 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Rn-222         -         -         -         -         - --         - 1074 2E-02 5E-05 2E-02 1E-02 1E-02 Yes Yes* 

*Secular Equilibrium Risk for Th-228 1.763 2E-07 5E-09 6E-05 6E-05 5E-05 1E-05         

*Secular Equilibrium Risk for Th-230 1.164 2E-06 2E-09 5E-05 5E-05 6E-05 0E+00         

*Secular Equilibrium Risk for Th-232 1.74 1E-06 8E-09 1E-04 1E-04 6E-05 3E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for Th-234 0.892 1E-06 2E-09 4E-05 4E-05 3E-05 8E-06         

*Secular Equilibrium Risk for Tl-208 0.294 0E+00 0E+00 3E-05 3E-05 3E-05 0E+00         

*Secular Equilibrium Risk for U-234 2.23 3E-06 5E-09 9E-05 9E-05 5E-05 4E-05 -- -- -- -- -- -- Yes No 

*Secular Equilibrium Risk for U-235 0.131 5E-08 8E-10 1E-06 1E-06 1E-06 0E+00         

*Secular Equilibrium Risk for U-238 2.21 3E-06 6E-09 9E-05 9E-05 5E-05 4E-05 -- -- -- -- -- -- Yes No 

Total Risk  7E-06 2E-08 8E-04 8E-04 7E-04 1E-04 -- 2E-02 5E-05 2E-02 1E-02 1E-02 Yes  Yes 
Notes: * EPA RSL and RadPRG calculators used to determine risk estimates. If risk does exceed 1x10-2, the calculator defaults to a different model.  This represents modeling uncertainty.  
* Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC 
COPC – Contaminant of potential concern  
EPC = Exposure point concentration 
LTA = Land Treatment Area  
NA = not applicable, no cancer slope factor 
 -- = No value 
pCi/g = picoCurie per gram 
pCi/m3 = picoCurie per cubic meter 
The Site soil risks are for surface soil; for background only surface soil data were available.  The Site radon air EPC is for indoor and outdoor air combined; for background only outdoor air data were used. 
EPCs - 95th percentile upper confidence limit on the mean (UCL95) 
Excess risk for soils calculated as the sum of the Site surface soil pathway hazards minus the background risk or hazard for that constituent 
Highlighted cells show cancer risk > 1x10-6, red shading for Site, blue shading for background; red text indicates result is >1x10-4 
Risks based on default exposure parameters for the composite worker 
Uranium (total) in Background is the mean of U-234 and U238 activity multiplied by 1.48 ug/pCi to convert to a mass (DOE 2011) 
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Table 5-33 Non-Cancer Hazard Quotients for Future Composite Workers in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive Dust 
Inhalation 

HQ 

Dermal 
Exposure 

HQ 
Total LTAs 

Soil HQ 

Inherent Soil 
Background 

HQ 

Excess 
Hazard 

Attributable 
to Site 

Excess Site 
HQ >1? 

Arsenic 4.69 8E-03 1E-05 2E-03 1E-02 1E-02 None No 

Molybdenum 0.628 1E-04 No RfC No ABS 1E-04 8E-05 2E-05 No 

Selenium 1.12 2E-04 2E-09 No ABS 2E-04 1E-04 1E-04 No 

Uranium (total) 3.99 2E-02 3E-06 No ABS 2E-02 7E-03 1E-02 No 

Hazard Index (HI) -- 3E-02 1E-05 2E-03 3E-02 2E-02 1E-02 No 
Notes:  
ABS = Dermal absorption factor 
COPC – Contaminant of potential concern EPC = Exposure point concentration 
HQ = Hazard quotient 
LTA = Land Treatment Area  
 mg/kg = milligram per kilogram 
RfC = Inhalation reference concentration 
-- = No value 
 
The Site soil risks are for surface and subsurface soil combined; for background only surface soil data were available 
The Site radon air EPC is for indoor and outdoor air combined; for background only outdoor air data were used.  
EPCs - 95th percentile upper confidence limit on the mean (UCL95) 
Excess risk calculated as the sum of the Site surface soil pathway hazards minus the background risk or hazard for that constituent 
Highlighted cells show HQs >1, red shading for Site, blue shading for background; red text indicates result is >1 
Risks based on default exposure parameters for the composite worker 
Uranium (total) in Background is the mean of U-234 and U238 activity multiplied by 1.49 ug/pCi to convert to a mass 
Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background soil EPC. 
Molybdenum and selenium were below SLs but retained at request of EPA; uranium also retained as conservative assumption since related to Site  
Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent
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Table 5-34 Cancer Risk for Future Construction Workers in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive Dust 
Inhalation 

Risk 

Dermal 
Exposure 

Risk 
Total LTAs 
Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable 

to Site 

Excess  
Site Risk 
>1E-04? 

Arsenic 4.69 2E-07 3E-08 9E-10 2E-07 2E-07 None No 

Molybdenum 2.452 NA NA NA NA NA NA NA 

Selenium 0.975 NA NA NA NA NA NA NA 

Uranium (total) 4.329 NA NA NA NA NA NA NA 

Cumulative Cancer Risk -- -- -- -- -- -- -- 

 

Isotope 

LTAs Soil 
EPC 

(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive 
Dust 

Inhalation 
Risk 

External 
Exposure 

Risk 
Total LTAs 
Soil Risk 

Inherent  
Soil 

Background 
Risk 

Excess  
Risk 

Attributable 
to Site 

Site Air 
EPC 

(pCi/m3) 

Inhalation 
Risk 

(no decay) 

External 
Exposure 

Risk 
(no decay) 

Total Risk 
(no 

decay) 

Inherent 
Background 

Air Risk  

Excess  
Risk 

Attributable 
to Site1 

Excess 
Site Risk 
>1E-06? 

Excess Site 
Risk >1E-

04? 

*Secular Equilibrium Risk for Bi-212 1.015 4E-11 8E-12 1E-06 1E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Bi-214 0.87 1E-07 2E-09 1E-06 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Cs-137 0.0711 2E-10 5E-13 3E-08 3E-08 3E-08 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for K-40 15.92 2E-08 2E-10 2E-06 2E-06 3E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pa-234m 1.45 4E-07 2E-08 3E-06 3E-06 2E-06 1E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-212 0.935 1E-09 5E-11 1E-06 1E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-214 0.942 2E-07 2E-09 1E-06 2E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-223 0.253 2E-09 5E-10 5E-08 5E-08 7E-08 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-226 1.41 3E-07 5E-09 2E-06 2E-06 3E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-228 0.978 7E-08 1E-08 2E-06 2E-06 3E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Rn-222         -         -         -         -         - --  -- 1074 8E-04 2E-06 8E-04 4E-04 4E-04 Yes Yes* 

*Secular Equilibrium Risk for Th-228 1.763 2E-08 2E-08 3E-06 3E-06 2E-06 5E-07 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-230 1.164 2E-07 7E-09 2E-06 2E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-232 1.74 1E-07 3E-08 4E-06 4E-06 3E-06 1E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-234 0.892 2E-07 7E-09 1E-06 2E-06 1E-06 3E-07 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Tl-208 0.294 0E+00 0E+00 1E-06 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-234 2.23 5E-07 2E-08 3E-06 4E-06 2E-06 2E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-235 0.131 6E-09 3E-09 5E-08 6E-08 5E-08 9E-09 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-238 2.21 5E-07 2E-08 4E-06 4E-06 2E-06 2E-06 -- -- -- -- -- -- Yes No 

Total Risk  2E-06 1E-07 3E-05 4E-05 3E-05 4E-06 -- 8E-04 2E-06 8E-04 4E-04 4E-04 Yes Yes- Air 
Notes: * EPA RSL and RadPRG calculators used to determine risk estimates.  If risk does exceed 1x10-2, the calculator defaults to a different model.  This represents modeling uncertainty.  
* Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC 
COPC – Contaminant of potential concern   
EPC = Exposure point concentration  
LTA = Land Treatment Area  
NA = not applicable, no cancer slope factor 
 -- = No value; pCi/g = picoCurie per gram; pCi/m3 = picoCurie per cubic meter 
The Site soil risks are for surface and subsurface soil combined; for background only surface soil data were available 
The Site radon air EPC is for indoor and outdoor air combined; for background only outdoor air data were used. 
EPCs - 95th percentile upper confidence limit on the mean (UCL95) 
Excess risk for soils calculated as the sum of the Site surface soil pathway hazards minus the background risk or hazard for that constituent 
Highlighted cells show cancer risk > 1x10-6, red shading for Site, blue shading for background; red text indicates result is >1x10-4 
Risks based on default exposure parameters for the composite worker 
Uranium (total) in Background is the mean of U-234 and U238 activity multiplied by 1.48 ug/pCi to convert to a mass (DOE 2011) 
Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background soil EPC. 
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Table 5-35 Non-Cancer Hazard Quotients for Future Construction Worker in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 
Soil Ingestion 

HQ 

Fugitive Dust 
Inhalation 

HQ 

Dermal 
Exposure 

HQ 
Total LTAs 

Soil HQ 

Inherent Soil 
Background 

Hazard 

Excess 
Hazard 

Attributable to 
Site 

Excess 
HQ>1? 

Arsenic 4.69 3E-02 1E-03 4E-03 3E-02 4E-02 None No 

Molybdenum 1.971 1E-03 No RfC No ABS 1E-03 3E-04 7E-04 No 

Selenium 0.829 5E-04 1E-07 No ABS 5E-04 5E-04 None No 

Uranium  4.329 6E-02 1E-04 No ABS 6E-02 3E-02 3E-02 No 

Hazard Index (HI) 9E-02 1E-03 4E-03 1E-01 6E-02 4E-02 No 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
HQ = Hazard quotient  
LTA – Land Treatment Area 
mg/kg = milligram per kilogram 
RfC = Reference concentration 
--  =  No value 
Background values for uranium were estimated by averaging the activity for U-234 and U-238, then multiplying by 1.49 ug/pCi to convert to mass units 
HQs >1 represent elevated hazard, indicated with red text 
Molybdenum and selenium were below SLs but retained at request of EPA; uranium also retained as conservative assumption since related to Site  
EPCs =  95th percentile upper confidence limit on the mean (UCL95) 
Excess hazard is calculated as the sum of the Site surface and subsurface soil pathway hazards or Total HQ minus the background hazard for that constituent 
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Table 5-36 Cancer Risk for Current and Future Trespasser in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 

Soil 
Ingestion 

Risk 

Fugitive Dust 
Inhalation 

Risk 

Dermal 
Exposure 

Risk 
Total LTAs 
Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable 

to Site 
Excess Site 

Risk >1E-04? 

Arsenic 4.69 1E-07 1E-08 5E-12 1E-07 1E-07 0E+00 No 

Molybdenum 0.628 - - - - - - - 

Selenium 1.12 - - - - - - - 

Uranium (total) 3.99 - - - - - - - 

Cumulative Cancer Risk - 1E-07 1E-08 5E-12 1E-07 1E-07 0E+00 No 

 

Isotope 

LTAs Soil 
EPC 

(pCi/g) 

Soil 
Ingestion 

Risk 

Fugitive Dust 
Inhalation 

Risk 

External 
Exposure 

Risk 

Total 
LTAs 

Soil Risk 

Inherent Soil 
Background 

Risk 

Excess Risk 
Attributable 

to Site 

Site 
Outdoor 
Air EPC 
(pCi/m3) 

Inhalation 
Risk 

(no decay) 

External 
Exposure 

Risk 
(no decay) 

Total Site 
Risk 

(no decay) 

Inherent 
Background 

Air Risk  

Excess 
Risk 

Attributable 
to Site1 

Excess 
Site Risk > 

1E-06? 

Excess Site 
Risk >  
1E-04? 

*Secular Equilibrium Risk for Bi-212 1.015 8E-11 1E-14 7E-07 7E-07 8E-07 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Bi-214 0.87 2E-07 3E-12 6E-07 8E-07 9E-07 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Cs-137 0.0711 1E-10 1E-15 2E-08 2E-08 2E-08 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for K-40 15.92 4E-08 4E-13 1E-06 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pa-234m 1.45 5E-07 3E-11 1E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-212 0.935 3E-09 8E-14 6E-07 6E-07 8E-07 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Pb-214 0.942 2E-07 4E-12 7E-07 9E-07 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-223 0.253 7E-09 9E-13 2E-08 3E-08 4E-08 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-226 1.41 4E-07 9E-12 1E-06 1E-06 2E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Ra-228 0.978 1E-07 2E-11 1E-06 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Rn-222         - - - - - - - 949 1E-04 8E-07 1E-04 7E-05 3E-05 Yes No* 

*Secular Equilibrium Risk for Th-228 1.763 6E-08 3E-11 1E-06 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-230 1.164 3E-07 1E-11 8E-07 1E-06 1E-06 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-232 1.74 2E-07 5E-11 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Th-234 0.892 3E-07 1E-11 7E-07 9E-07 7E-07 2E-07 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for Tl-208 0.294 0E+00 0E+00 5E-07 5E-07 6E-07 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-234 2.23 6E-07 3E-11 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-235 0.131 9E-09 5E-12 2E-08 3E-08 3E-08 0E+00 -- -- -- -- -- -- -- -- 

*Secular Equilibrium Risk for U-238 2.21 7E-07 4E-11 2E-06 2E-06 1E-06 1E-06 -- -- -- -- -- -- -- -- 

Total Risk  -- 4E-06 2E-10 2E-05 2E-05 2E-05 4E-06 -- 1E-04 8E-07 1E-04 7E-05 3E-05 Yes No 
Notes: EPA RSL and RadPRG calculators used to determine risk estimates. If risk does exceed 1x10-2, the calculator defaults to a different model.  This represents modeling uncertainty.  
* Rn-222 air risk calculated with progeny down decay chain to Po-214 only, at which point radon daughters are not expected to be airborne. 
1 – Excess risk is the Total Risk (Site) – Inherent Background Air Risk estimated with the UCL95 of 551 pCi/m3 derived from data from HMC-16 as the EPC  
COPC = Contaminant of potential concern 

EPC = Exposure point concentration 

LTA = Land Treatment Area 

NA = not applicable, no cancer slope factor  

pCi/g = picoCurie per gram 

pCi/m3 = picoCurie per cubic meter 

ROPC = Radionuclide of potential concern 
-- = No value 
The Site soil risks are for surface soil; for background only surface soil data were available 
Arsenic risks were corrected for the RBA of 0.6 
EPCs - 95th percentile upper confidence limit on the mean (UCL95); bold values are maxima 
Highlighted cells indicate the cancer risk > 1x10-6, red shading for Site, blue shading for background, and red text indicates risk > 1x10-4 
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Table 5-37 Non-Cancer Hazard Quotients for Current and Future Trespasser in the Land Treatment Areas 

COPC 

LTAs Soil 
EPC 

(mg/kg) 

Soil 
Ingestion 

HQ 

Fugitive 
Dust 

Inhalation 
HQ 

Dermal 
Exposure 

HQ 
Total LTAs 

Soil HQ 

Inherent Soil 
Background 

Hazard 

Excess 
Hazard 

Attributable 
to Site 

Excess 
HQ>1? 

Arsenic 4.69 2E-03 5E-07 2E-04 2E-03 2E-03 0E+00 No 

Molybdenum 0.628 2E-05 No RfC No ABS 2E-05 1E-05 1E-05 No 

Selenium 1.12 4E-05 9E-11 No ABS 4E-05 3E-05 1E-05 No 

Uranium  3.99 3E-03 2E-07 No ABS 3E-03 1E-03 2E-03 No 

Hazard Index (HI) 4E-03 5E-03 7E-07 5E-03 3E-03 2E-03 No 
Notes: EPA RSL (EPA 2019a) and RadPRG (EPA 2019b) calculators used to determine risk estimates. 
ABS = Dermal absorption factor 
COPC = Contaminant of potential concern 
EPC = Exposure point concentration 
HQ = Hazard quotient  
LTA – Land Treatment Area 
mg/kg = milligram per kilogram 
RfC = Reference concentration 
--  =  No value 
Background values for uranium were estimated by averaging the activity for U-234 and U-238, then multiplying by 1.48 ug/pCi to convert to mass units (DOE 2011) 
HQs >1 represent elevated hazard, indicated with red text 
Molybdenum and selenium were below SLs but retained at request of EPA; uranium also retained as conservative assumption since related to Site  
EPCs = 95th percentile upper confidence limit on the mean (UCL95) 
Excess hazard is calculated as the sum of the Site surface soil pathway hazards or Total HQ minus the background hazard for that constituent 
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5.2.5.2.7 Potential Risk Estimates for Post-Remedy Groundwater  

Groundwater is approximately 40 feet below grade at the Site.  It is currently undergoing remedy as 

OU1, and therefore was not addressed in detail in this HHRA.  NRC has designated Site Cleanup 

Level for groundwater - see Table 3-8. 

Risk estimates have been developed to estimate potential risks to future use of remediated 

groundwater as a potable water supply.  Specifically, the estimates evaluate exposure to COPCs or 

ROPCs with NRC Site Cleanup Levels which are greater than MCL.  This scenario is unlikely since 

potable water is supplied to the area and the State Engineer has prohibited the installation of 

potables wells in the area.  For ingestion of groundwater, potential risks of using the remediated 

groundwater as a total potable source are as shown in Table 5-38.  Noncancer hazard is elevated 

due to uranium and selenium (Table 5-39). 

Table 5-38 Cancer Risk Estimates for Groundwater for NRC Site Cleanup Levels 

Isotope 

NRC Site 
Cleanup 
Levels 
(pCi/L) 

Ingestion 
Risk 

Inhalation 
Risk 

Immersion 
Risk 

Produce 
Consumption 

Risk 

Total 
Tapwater 

Risk 
*Secular 
Equilibrium 
Risk for U-234 

107.2# 7E-03 6E-01 1E-09 2E-02 7E-01 

Risk Estimate Exposure Parameters 

Default Residential 
Tapwater Exposure 

Parameters Abbreviation Units 
Adult 
Value Child Value 

Exposure Frequency EF d/yr 350 350 

Exposure Duration ED yr 20 6 

Exposure Time 
(washing) 

ETw hr/event 0.71 0.54 

Exposure Time ET hr/d 24 24 

Number of Events EV event/d 1 1 

Body Weight BW kg 80 15 

Water Ingestion Rate IRW L/d 2.5 0.78 

K (Andelman 
volatilization factor) L/m3 

K L/m3 0.5 0.5 

Surface Area SA cm2 19652 6365 

Notes: 
Shading indicates risk is above target of 1x10-6, red text indicates risk is above 1x10-4 
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Table 5-39 Non-Cancer Hazard Quotients for Groundwater for NRC Action Levels 

Chemical 

Action 
Level  
(ug/L) 

Ingestion 
Child 
HQ 

Dermal 
Child 
HQ 

Inhalation 
Child 
HQ 

Noncancer 
Child 

Total HI 

Ingestion 
Adult 
HQ 

Dermal 
Adult 
HQ 

Inhalation 
Adult 
HQ 

Noncancer 
Adult Total 

H 

Nitrate (measured as 
nitrogen) 

12000 4E-01 2E-03 - 4E-01 2E-01 1E-03 - 2E-01 

Selenium 320 3E+00 1E-02 - 3E+00 2E+00 1E-02 - 2E+00 
Uranium (Soluble Salts) 160 4E+01 2E-01 - 4E+01 2E+01 1E-01 - 2E+01 

*Total Risk/HI - 4E+01 2E-01 - 4E+01 3E+01 2E-01 - 3E+01 

Risk Estimate Exposure Parameters 

Default Residential Tapwater Exposure 
Parameters Abbreviation Units Adult Value Child Value 

Exposure Frequency EF d/yr 350 350 

Exposure Duration ED yr 205 6 

Exposure Time (washing) ETw hr/event 0.715 0.54 

Exposure Time ET hr/d 248 24 

Number of Events EV event/d 1 1 

Body Weight BW kg 80 15 

Water Ingestion Rate IRW L/d 2.5 0.78 

K (Andelman volatilization factor) L/m3 K L/m3 0.5 0.5 

Surface Area SA cm2 19652 6365 

Shading indicates hazard is above target of 1 
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5.2.5.3 Uncertainty Analysis 

The baseline HHRA uncertainty analysis describes the known and suspected uncertainties and their 

impacts on the baseline HHRA results.  It is not the goal of the uncertainty analysis to eliminate all 

uncertainty or variability, merely to understand how uncertainty or variability in underlying 

assumptions or data may affect the risk assessment HHRA results. 

5.2.5.3.1 Uncertainty in the Toxicity Values  

The toxicity values represent currently accepted regulatory values proposed for this purpose.  

However, some of the EPA RSL toxicity values are not based on IRIS information.  These are 

considered more uncertain than those that have an IRIS value because they may not have 

undergone the same level of peer-review. 

There is conservatism built into the toxicity estimates.  This is because each slope factor is the upper 

95th percentile estimate of cancer potency (EPA 1989).  According to EPA, upper 95th percentiles of 

probability distributions are not strictly additive, and the cumulative or total cancer risk estimate can 

become artificially more conservative as the cancer risks from multiple carcinogens are summed 

(EPA 1989). 

The toxicity for the ROPCs was addressed with values incorporating exposure to progeny.  For 

every parent ROPC measurement, the complete decay chain was evaluated under the assumption 

of no decay and secular equilibrium.  However, due to air movement its uncertain if secular 

equilibrium would occur in the environment.  This may bias the risk assessment results high. 

In addition, for radon all progeny are solids and not gases. The daughters are expected to adhere to 

particulates or aerosols and settle out of the atmosphere, particularly from Pb-210 (which has a 22 

year half-life) down the decay chain. This complicates the assumption of secular equilibrium, since 

the aerosols don’t remain suspended and Po-210 cannot reach equilibrium with Pb-210, and data 

indicate Po-210 air concentrations are lower by a factor of 10 to 20 (Marley et al. 2000).  The Agency 

for Toxic Substances and Disease Registry states that Pb-210, Bi-210, and Po-210 are not 

considered to contribute to respiratory tract toxicity (ATSDR 2012).  Previous versions of the 

EPA/ORNL RadPRG calculator did not evaluate radon toxicity below Po-214.  This approach is also 

used by the NAS (1991), which states decay chain calculations can be truncated at Pb-210. Thus, 

risks for Bi-210, Hg-206, Pb-210, Po-210, and Tl-2016 could be realistically removed from the total 

radon chain risk estimate, and current radon risk estimates are biased high. The remaining radon 

risk would be approximately 2% of the modeled amount shown in the risk characterization tables. 

5.2.5.3.2 Uncertainty in the Site Data 

The Site data may contain uncertainties due to analytical methodology, sample location, seasonal 

fluctuations in concentrations, or matrix interferences that produce false positives or negatives.  Data 

validation also reduces uncertainty in the analytical results.  There is variability inherent in the Site 

data, which adds to uncertainty in the risk estimates based on the data.  

There were more analytes sampled in surface than subsurface soils.  Many EPCs were higher in 

surface soils, suggesting lack of subsurface soil data does not underestimate risk.  The locations of 

samples collected were intended to represent Site conditions.   

Detection limits represented by MDLs, MDCs, or RLs were available for some of the data only. It is 

not likely to bias the risk assessment results low or high. 
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Background air data were based on outdoor air samples from HMC-16.  Background was compared 

to the EPC based on combined data for indoor and outdoor air for the worker receptors.  Indoor air 

has much higher radon concentrations than outdoor air, where dispersal reduces concentrations.  

The Site EPCs for workers are higher than background in part for this reason, biasing risk estimates 

high.   

In the LTAs, site specific air data were not available.  Data used to derive the EPC were the same as 

the data used for the Homestake Facility.  This is expected to bias the risk estimates for radon 

inhalation within the LTAs high, since dispersion and other fate processes would act to decrease 

radon in air between the Homestake Facility and the LTAs.  Use of one air concentration to 

represent exposure at the Homestake Facility and the LTAs was considered conservative and 

appropriate for risk modeling in the absence of LTA-specific radon data. 

The measured site radon outdoor air UCL95 is 1.7 times higher than outdoor air from HMC-16.  This 

conservatively reflects the difference between the Site and background because the HMC-16 is at a 

location that experiences lower radon concentrations based on its location above the alluvial 

floodplain and its position on a bedrock outcrop.  HMC-16 as a background location is currently 

under review with NRC.  Refer to Section 3.2.8 for discussion of the radon background location. 

5.2.5.3.3 Uncertainty in the Exposure Modeling 

There are numerous exposure pathways quantified for the receptors.  While this allows for 

identification of potentially significant pathways, summing conservative estimates of risk across 

multiple pathways creates a total risk estimate that is biased high and potentially leads to double 

counting.  This is the result of propagating the error of biasing risk estimates high over and over 

again.  Each of the exposure parameters was at least 50th percentile measures of central tendency, 

and some were higher.  Multiplying them produces intakes that would be higher than a 50th 

percentile estimate.   

Groundwater was not modeled because it is undergoing remedy.  It is assumed that trenching would 

not be performed by employees not covered by OSHA until the remedy is complete.  Air monitoring 

is recommended if excavation is performed.  

Only the current trespasser was modeled as being exposed to pond water or sediments at the 

evaporation ponds.  It is possible that radon could be emitted from the pond water and inhalation of 

this radon could occur.  The radon air measurements are expected to capture all radon sources.  

However, use of the pond area is expected to be minimal, as well as temporary.  Therefore, this 

uncertainty is not expected to bias or underestimate true risk low. 

Risk estimates above 1x10-4 for the composite worker within the Homestake Facility were obtained 

by modeling this receptor with typical default exposure parameters of 8 hours/day, 5 days per week, 

for 25 years.  However, this is overly conservative because the Homestake Facility will be turned 

over to DOE as a legacy site.  During legacy management, there will be workers engaged in semi-

annual long-term groundwater monitoring and annual inspections.  There would not be workers 

expected to be exposed to the UCL95 EPC for all ROPCs combined on a daily basis for the entire 

workday for a period of 25 years. A more realistic, but still conservative, exposure scenario would be 

a worker exposed for 14 days per year for 25 years.  Risk estimates for a DOE legacy worker based 

on this exposure scenario would be on the order of 4x10-5, which is within the risk management 

range.  For this reason, risk estimates for the composite worker within the Homestake Facility are 

considered very conservative and biased high. 
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5.2.5.3.4 Cross Media Transport Modeling 

Fugitive dusts generated from outdoor soils were quantified by modeling cross-media transport with 

the PEF.  The PEF was adjusted by using climatic information from Albuquerque, NM.  This is not 

expected to bias risk estimates.  The future construction worker PEF accounts for Site activity 

including excavation and grading.  If the area undergoing activity is larger than that modeled, dust 

exposure could be underestimated.  If it is smaller, dust exposure would be overestimated.  The 

measured air data provide a higher estimate of risk than estimates modeled from surface soil data.  

This could be because air data sample locations were targeted around the tailings pile.  The 

measured air data included radon gas and high volume particulate samples.  Particulates screened 

out based on measured data, and are not expected to add significant exposure levels to the 

assessment. 

5.2.5.3.5 Uncertainty in Receptor Selection 

Receptors were selected that reflect the current and realistic future uses at the Site.  All these 

receptors were older adolescents or adults.  Residents, including children and infants, are not 

anticipated to be present because of land use restrictions.  This may bias risk estimates low since 

exposure and therefore risk estimates are higher for residential scenarios.  There are no current 

residents within the LTAs or Homestake Facility, and the remedy at the Site is already underway.  

Current remediation efforts include a remediation system intended to drive contaminated 

groundwater back to the Homestake Facility boundary.  The Homestake Facility is designated to be 

returned to DOE, and no residential use is envisioned in that area either.  Therefore, the lack of 

evaluation of a residential use scenario does not bias the risk assessment results low under realistic 

exposure scenarios.  

 Conclusions 

Risks to human receptors within the LTAs are within the cancer risk management range for soils.  

The air data indicate radon inhalation risks may exceed the upper bound of the risk management 

range; however, the air data used to generate the EPC were collected from closer to the LTP than 

the LTAs are, making the risk estimates for the LTAs for inhalation exposure more conservative.  

Radon is similar to background levels, suggesting risks in the LTAs are acceptable for the receptors 

and exposure conditions evaluated.  Risks due to radon in air are above the upper bound of the 

cancer risk management range for workers, but the majority of this is due to ambient conditions.  

That the LTAs do not present an elevated risk to human health under the assumptions in this report 

is further supported by the soil EPCs being less than or similar to background.   

Risk to long-term composite workers within the Homestake Facility is above the cancer risk 

management range for soil.  For the composite workers, this is primarily due to concentrations of Pa-

234m, Ra-226, U-234, and U-238 in soils when evaluated for external exposure.  Note that while 

statistically significantly different from background, EPCs for Ra-226 within the Homestake Facility 

are only 2 times higher than background, and the other three risk drivers are 3 times higher than 

background.   

For construction workers, risk is due primarily to measured concentrations of radon in potential 

trench air concentrations.  However, radon within the Site is similar to background concentrations, 

suggesting that the bulk of exposure is due to naturally occurring radon gas in air.  Cancer risks to all 

other receptors for the Homestake Facility are within the risk management range. 
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Note that radon is, however, not greatly elevated above background for outdoor air, being elevated 

at the Site by less than a factor of 2.  The Site outdoor air EPC is 949 pCi/m3 (0.949 pCi/L) which is 

1.7 times above the background outdoor air UCL95 of 551 pCi/m3 (0.551 pCi/L).  Risks due to radon 

are 2 x 10-2, and, once background is accounted for, are 1 x 10-2, which is above the risk 

management range.  The Site indoor air concentration of 1837 pCi/m3 (1.837 pCi/L) is less than the 

reported background for both Bluewater and Cibola County identified by EPA’s radon map of 2-4 

pCi/L (2000 to 4000 pCi/m3.  The radon indoor air concentration for Bluewater developed by EPA 

(2014) is 2 pCi/L (2000 pCi/m3), which is at the low end of the Cibola County Range.  The site is still 

undergoing groundwater remediation.  Radon flux and emission from the LTP is expected to go 

down when final radon barrier is placed on top of the LTP, thus potentially reducing the radon level 

within HMC facility. 

There are no non-cancer hazard quotients above 1 associated with exposure to media at the LTA or 

Homestake Facility under the assumptions made in this HHRA. 

5.3 Baseline Ecological Risk Assessment 

This section presents the Screening Level Ecological Risk Assessment (SLERA) and Baseline 

Ecological Risk Assessment (BERA) completed for the areas of concern, which are defined as the 

Homestake Facility and the LTAs (refer to Figure 1-1).  

EPA procedures (1997, 1998) for conducting an ecological risk assessment recommend a tiered 

approach for risk evaluation.  The SLERA is considered the first tier of the process and is designed 

to serve as Steps 1 and 2 of EPA’s eight-step process (EPA 1997).  Step 1 consists of evaluating 

relevant information, formulating problems and evaluating toxicity.  Step 2 consists of developing 

exposure estimates and risk calculations.   

At the end of Step 2, a scientific/management decision point (SMDP) is reached where it may be 

concluded that: 

• There is adequate information to conclude that ecological risks are negligible and therefore 

there is no need for remediation on the basis of ecological risk; 

• The information is not adequate to make a decision at this point, and the ecological risk 

assessment process will continue to Step 3a; or 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted. 

If the decision is made that further evaluation is warranted for any specific receptors/pathways, a 

BERA is conducted (EPA 2001).  The BERA serves to refine the conservative risk analysis 

conducted in the SLERA by considering additional Site specific factors.   

Data quality objectives for the BERA are summarized as follows: 

Problem Statement: Potential ecological impacts due to operations at the HMC uranium mill have 

not previously been evaluated and quantified.  The BERA will be conducted with historical data 

collected by HMC and EPA using EPA procedures (EPA 1997; 1998). 

BERA Goal: The goal of the BERA is to determine if metals, radionuclides, and ionizing radiation 

associated with HMC activities pose an unacceptable risk to the environment. 
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BERA Information Inputs: Data used in the evaluation include historical soil and evaporation pond 

sampling data from the areas of concern in conjunction with ecological screening levels developed 

primarily by EPA and the New Mexico Environment Department.   

Study Boundaries:  The spatial boundaries of the areas of concern are shown in Figure 1-1.  There 

are no temporal boundaries for soils data.  For the evaporation ponds, the most recent sampling 

data available were used.  An additional temporal boundary is that the evaporation ponds will be 

removed when the remedy effort is complete.  

Information Synthesis Strategy: The following decision rules were applied to the data used in the 

BERA: 

• Historical sampling data were evaluated and validity for use in the BERA was confirmed. 

• All rejected data were assumed to have been removed from the datasets prior to providing 

them for use in the BERA.  If there are unknown but rejected data in the dataset, then there 

is additional uncertainty in the BERA results.   

• If the maximum concentration for a constituent exceeded its respective ecological screening 

level, the constituent was further evaluated in the BERA. 

• If historical data were collected from areas that have not undergone remediation, and could 

be predicted to be reflective of current Site conditions, they were used in the BERA.  All 

available post-remedy data were used in the BERA.   

Plan for Obtaining Data: Historical Site documents and reports were reviewed.  HMC and EPA 

were contacted to provide electronic versions of data from past sampling events.  The data were 

organized in Microsoft Excel for evaluation and quantification of risk. 

 Screening-Level Risk Assessment 

5.3.1.1 Screening-Level Problem Formulation 

The screening-level problem formulation serves to define the reasons for the SLERA and BERA, and 

to define the methods for analyzing/characterizing risks.  The specific goal of this effort is a 

conservative evaluation of the likelihood for adverse effects, and the ecological significance of any 

such predicted effects, to receptors that may be exposed to Site related constituents. 

Problem formulation produces three outputs: (1) assessment endpoints that adequately reflect 

management goals and the ecosystem the goals are meant to protect, (2) a Site Conceptual 

Exposure Model (SCEM) that describes the relationships between stressors and the assessment 

endpoints, and (3) a plan for analyzing the potential risks to the assessment endpoints. 

5.3.1.1.1 Environmental Setting 

Site characteristics, including Site features, soils, geology, hydrogeology, current and future land 

use, and ecology, are described in Section 2.0.  Information for Site conditions and characterization 

of ecological habitats and resources is based on a review of observations and findings from the 

following surveys and reports:  

• Salter, 1990.  Baseline ecology data were collected in 1990 for a proposed tailings disposal 

area at the Site.  A wildlife biologist walked regular north-south transects at 300-foot intervals 
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throughout the tailings basin, recorded wildlife observations, and mapped habitat types.  No 

sensitive ecological resources (e.g., threatened and endangered species or their habitats) 

were observed in this baseline study. 

• Byszewski, B., 2006.  A cultural resources inventory of 350 acres was conducted within the 

vicinity of the areas of concern and included observations of the environmental setting and 

ecological species. 

• Bridges and Meyer 2007, NRC 2008.  A biologist collected baseline data at the Site in 2006 

for an environmental assessment of the construction of EP-3.  No sensitive ecological 

resources (e.g., threatened and endangered species or their habitats) were observed in this 

study.  

• USFWS and NMED. The websites of the U.S. Fish and Wildlife Service (USFWS), New 

Mexico Ecological Services Field Office and Natural Heritage New Mexico (NHNM) were 

queried for lists of threatened and endangered species and species of concern known to 

occur in Cibola County (HMC, 2013a).  The species identified from these queries are 

summarized in Table 2-5.   

No species currently listed as endangered by the Federal government or the State of New Mexico 

are expected in the areas of concern included in this BERA due to a lack of suitable habitat.  A 

survey by biologist Louis Bridges, who has extensive experience with western threatened and 

endangered species evaluations, confirmed the lack of suitable habitat for listed plant and animal 

species (Bridges and Meyer 2007).  Species of concern that may occasionally pass through the Site 

when migrating are American peregrine falcons, arctic peregrine falcons, and bald eagles.  

Homestake Facility.  Much of the Homestake Facility was remediated in 1995 and re-seeded with 

shrubs, forbs, and grasses.  No aquatic species are present on or near the Site and there are no 

native aquatic habitats, riparian areas, or wetlands.  The only features containing open water within 

the Homestake Facility are the manmade collection ponds and evaporation ponds, which will be 

reclaimed as part of final closure of the Homestake Facility.  

Wildlife is generally limited to small mammals and bird species that are common in desert 

landscapes and relatively tolerant of human disturbance.  During a cultural resource inventory 

survey in June 2006, cottontail rabbits and black tailed jackrabbits, ravens, rattlesnakes, horned 

lizards, blackbirds, and prairie dogs were observed (Byszewski, 2006).  Table 2-4 lists species 

potentially expected to occur at the Site based on past observations. 

Land Treatment Areas.  Plant and wildlife communities in the LTAs are expected to be similar to 

those at the Homestake Facility.   

Evaporation Ponds.  There are three lined evaporation ponds and two collection ponds in use at 

the Homestake Facility (Figure 1-2).  The evaporation system receives water from the extraction 

wells in the alluvial and Upper Chinle aquifers and brine from the RO plant.  The evaporation ponds 

are engineered structures designed to concentrate Site contaminants and do not provide true 

aquatic habitat.  There is no vegetation in or along the banks of the ponds and there are no fish 

present.  Various species of shorebirds and waterfowl have been observed using the evaporation 

ponds during spring and fall migration (HMC 1982; Bridges and Meyer 2007).  The evaporation 

ponds are within the fenced area of the Homestake Facility. 
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5.3.1.1.2 Contaminants at the Site 

As discussed in Section 3.1, sources of inorganic and radionuclide constituents within the areas of 

concern (Homestake Facility and LTAs) are the HMC tailings piles and groundwater pumped from 

the remediation system into on-Site evaporation ponds.  Historically, there was pumping to off-Site 

irrigation fields/LTAs, but this ceased in 2012.   

5.3.1.1.3 Site Conceptual Exposure Model 

Table 5-40 presents the SCEM.  Exposure pathways for several groups of ecological receptors were 

identified as potentially relevant.  Each exposure pathway includes a potential source of chemicals of 

potential concern (COPCs) and radionuclides of potential concern (ROPCs), an environmental 

medium, and a potential exposure route.  Surface soil and evaporation/collection pond surface water 

are the primary media of potential ecological concern due to the presence of inorganic and 

radionuclide constituents from past milling activities.   

5.3.1.1.4 Contaminant Fate and Transport 

The potential for constituents to be released and transported from the sources to points of contact 

with ecological receptors depends on their physicochemical properties, concentrations, and their 

spatial distribution.  As shown on the SCEM in Table 5-40, potential fate and transport process of 

constituents from the tailings piles include: 

• Suspension and windblown transport of particulates in ambient air 

• Groundwater pumping to Site collection and evaporation ponds 

• Historical application of pumped groundwater to LTAs 

5.3.1.1.5 Ecotoxicity  

The potential ecotoxicity for constituents related to the Site vary depending on a wide range of 

factors, such as constituent concentrations, the receptor species exposed, the exposure route (e.g., 

ingestion or direct contact), and physical factors (e.g., soil pH, temperature, moisture content).  

Some of the effects that could be observed in wildlife are mortality, reduced reproductive ability, 

decreased fertility, decreased offspring survival, alteration of immune and behavioral function, and 

retarded growth.  
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Table 5-40 Ecological Risk Assessment Site Conceptual Exposure Model 

 

Inhalation --  *

Foliar Uptake  -- --

Ingestion --  
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Root Uptake  -- --

Ingestion -- -- 
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Direct Contact -- -- 

Ingestion --  

Inhalation --  

Direct Contact --  

Root Uptake  -- --

Ingestion --  

  -- Incomplete Pathway or Not Applicable

 Likely Incomplete Pathway

 Potentially Complete Pathway

* Potentially Complete Pathway But Likely Insignificant represents under and above ground GW treatment system (OU-1)
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The following paragraphs describe the potential ecotoxicity for the types of constituents detected in 

the areas of concern (Homestake Facility and LTAs).  These descriptions of constituent mechanisms 

of toxicity are presented without consideration of constituent concentrations, as the descriptions are 

intended to convey an understanding of possible effects, rather than to describe the concentrations 

at which these effects might occur. 

Metals.  Toxicity and effects of trace metals may be greatly influenced by biotic and abiotic factors, 

including pH, organic carbon content, and the presence of sulfides in the matrix in which they occur.  

These factors affect the nature of the inorganic and organic complexes formed by the metal and its 

bioavailability.  Imbalances in the essential trace metals may cause a decrease in photosynthetic 

ability, teratogenesis, susceptibility to predation and disease, reduced growth, mortality, 

histopathological changes, organ dysfunction of the liver or kidneys, neurological defects, changes in 

respiration and osmoregulation, and anemia.  However, some of the metals (e.g., molybdenum) at 

the Site are known to be nutrients required by birds and mammals.  If in large excess, nutrients can 

also have adverse effects. 

Radionuclides.  In general, organisms that are more primitive are the most radioresistant taxonomic 

groups, and more advanced complex organisms, such as mammals, are the most radiosensitive.  

The early effects of exposure to ionizing radiation result primarily from cell death; cells that 

frequently undergo mitosis are the most radiosensitive, and cells that do not divide are the least.  

Thus, embryos and fetuses are particularly susceptible to ionizing radiation and very young animals 

are consistently more radiosensitive than adults. 

5.3.1.1.6 Potential Receptors  

Ecological receptors located in the Homestake Facility and LTAs were selected to represent 

communities and species in the major consumer trophic levels.  The categories of receptors are 

intentionally generic at the SLERA stage of the assessment process.  Ecological receptors 

potentially at risk consist of terrestrial plants, soil invertebrates, and wildlife (birds and mammals).1  

These receptors were selected based on the habitat provided in the Homestake Facility and LTAs 

and their likelihood for exposure to potential contaminants.  Consideration of these species provides 

a measure of protection to species of concern that may occasionally pass through the Site when 

migrating.   

                                                
 

 

 

 

1 Although potential exposure pathways may exist for reptiles, there is a lack of herpetofauna-specific toxicological 

data for most environmental contaminants.  Reptiles are indirectly assessed via the bird and mammals evaluations 

since they are not likely to be more sensitive than the receptors evaluated (Hall and Henry, 1992). 
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5.3.1.1.7 Exposure Pathways  

A complete exposure pathway is one in which the constituent can be traced or expected to travel 

from the source to a receptor that can be affected by the chemicals.  Therefore, a constituent, its 

migration from the source, a receptor, and the mechanisms of toxicity of that constituent must be 

demonstrated before a complete exposure pathway can be identified.   

The ecological SCEM for the Site is shown in Table 5-40 and integrates the potential sources of 

concern, the media in which they are present, the exposure routes by which they interact with 

ecological receptors, and the various types of potentially exposed ecological receptors.   

The relevant potential exposure pathways identified in the ecological SCEM include: 

• Potential exposure of vegetation and soil invertebrates from direct contact with constituents 

in surface soils Homestake Facility and in the LTAs;  

• Potential exposure of terrestrial avian and mammalian receptors from ingestion of 

constituents in surface soil at the Homestake Facility and in the LTAs and through uptake in 

the food chain from terrestrial prey resources; and 

• Potential exposure of avian and mammalian receptors from contact with constituents in the 

on-Site evaporation ponds.  

The soil and water ingestion pathways are the primary routes of potential exposure for wildlife.  In 

addition, sediment ingestion may be a route of exposure for ecological receptors.  Dietary exposure 

pathways are also a major route of potential exposure and bioaccumulation is incorporated into the 

screening levels for exposure to soils. 

Although inhalation is listed as a possible exposure route, under most exposure conditions inhalation 

pathways do not represent a significant contribution to ecological receptor risk (EPA 2005).  In 

addition, while dermal exposure is listed as a possible exposure route, under most exposure 

conditions dermal pathways do not represent a significant contribution to ecological receptor risk.  

Feathers of birds, fur on mammals, and scales on reptiles are thought to reduce potential dermal 

exposure by limiting the contact of the skin surface with the contaminated media (EPA 2005).  The 

dermal and inhalation pathways are usually minor exposure pathways (Sample et al. 1997) and are 

not evaluated in this SLERA.   

5.3.1.1.8 Assessment and Measurement Endpoints  

Based on the identification of potentially complete exposure pathways, assessment endpoints and 

measures of effect were identified.  Assessment endpoints contain an entity (e.g., avian population) 

and an attribute of that entity (e.g., survival rate).  Because assessment endpoints often cannot be 

measured directly, a set of surrogate endpoints (measures of effect) are generally selected for 

ecological risk assessment that relate to the assessment endpoints and have measurable attributes 

(e.g., comparison of media concentrations to screening benchmarks, results of food web models) 

(EPA 1997; 1998).  These measures of effect provide a quantitative metric for evaluating potential 

effects of constituents on the ecosystem components potentially at risk.  

The following assessment endpoints and measures of effect were selected for the SLERA: 

Soil Assessment Endpoint 1 – Survival, growth, and reproduction of terrestrial plant and soil 

invertebrate communities in Homestake Facility and LTA upland habitat areas. 
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Soil Measure of Effect 1 – Comparison of maximum concentrations of constituents in soil to soil 

screening values derived for the protection of plants and soil invertebrates.  

Soil Assessment Endpoint 2 –Survival, growth, and reproduction of terrestrial wildlife receptors 

within the Homestake Facility and LTA upland habitat areas. 

Soil Measure of Effect 2 – Comparison of maximum concentrations of constituents in soil to soil 

screening values derived for the protection of avian and mammalian receptors exposed to soil or to 

bioaccumulating analytes in prey species.  

Evaporation Pond Assessment Endpoint 1 –Survival, growth, and reproduction of wildlife 

receptors that may occasionally ingest water from the evaporation ponds. 

Evaporation Pond Measure of Effect 1 – Comparison of maximum concentrations of constituents in 

evaporation pond surface water and sediment to screening values derived for protection of aquatic 

life. 

5.3.1.2 Screening-Level Ecological Effects Evaluation 

In the screening-level ecological effects evaluation, data were evaluated to characterize potential 

ecological exposures and corresponding effects.  Risk estimates developed in this evaluation were 

intended to serve as a means to identify COPCs/ROPCs to be carried forward into Step 3a (BERA).  

The outcome of Step 2 is an initial identification of COPCs/ROPCs based on conservative screening 

level risk estimates.  Following Step 2 screening, refining COPCs/ROPCs in Step 3a of the process 

enables identification of screening level risk estimates with more appropriate Site-specific 

significance.  

5.3.1.2.1 Exposure Point Concentrations  

Data from past sampling at the Site were used for this SLERA and were considered adequate for 

identifying COPCs and ROPCs from historical milling operations.  A significant amount of soil 

cleanup was completed in 1995.  Only post-remediation data were considered in this evaluation.  

A full summary of the data used in the SLERA (including the number of samples collected in each 

media, number of detections, and minimum and maximum detections) is provided in Appendix F.  

Soil sample locations are shown on Figures 3-39 and 3-40.  Sample analyses included radionuclides 

and inorganics although not all media and locations were analyzed for all of these constituents in 

each sampling event.   

EPCs were selected based on maximum detected concentrations for each COPC from the areas of 

concern for each media.   

• Soil - Homestake Facility and Soil - LTAs.  Refer to Appendix F.  Data were obtained from 

EPA (EPA 2014a), ORISE (ORISE 2019), and ERG (ERG 2014; 2018) and include 

Homestake Facility samples and LTA samples.  Older as well as newer soil data were 

included to adequately represent current conditions at the Site and avoid introducing data 

gaps.  It was assumed that soil concentrations were not likely to change as much seasonally 

or over time as air and pond water concentrations would, and so using older data would not 

introduce excessive uncertainty. 

• Evaporation Pond Surface Water.  Refer to Appendix F.  Data were obtained from HMC 

Semi-Annual Monitoring Reports (HMC 2019c) and included samples from EP-1, EP-2, EP-
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3-A, EP-3-B, the East Collection Pond, and the West Collection Pond.  Only the most recent 

surface water data were used to adequately reflect current conditions at the Site. 

• Evaporation Pond Sediments.  Data were obtained for a limited subset of analytes for pond 

sediments or sludge from the West Collection Pond and EP1 (ERG 2017).  This is not the 

white crust, which is a saline evaporite lining the banks, but sediments in the pond.   

5.3.1.2.2 ESV/RESL Selection 

Ecological screening values (ESVs) and radioecological screening levels (RESLs) used in the 

screening-level ecological effects characterization are summarized in Tables 5-41 and 5-42, 

respectively for all chemical constituents for which soil, surface water or sediment data are available 

and relevant radionuclides (See Section 5.3.2.3).  ESVs (also called ecotoxicity values or benchmark 

values) represent conservative thresholds for adverse ecological effects.  RESLs correspond to the 

No Observed Radiological Effect Level (NOREL) for virtually any nonhuman organism or any 

ecosystem.   

In selecting ESVs and RESLs for soil, preference was given to sources from EPA, other federal 

governmental agencies, and the NMED.  For evaluating wildlife that may occasionally ingest water 

from the evaporation ponds, acute ESVs are not available for bird and mammals. ESVs based on 

acute National Ambient Water Quality Criteria (NAWQC) for aquatic life were selected as a 

surrogate.  This approach is overly conservative for this evaluation and will overestimate the 

potential for risk as aquatic life are typically much more sensitive to water-borne constituents than 

terrestrial life since gill membranes allow for rapid and efficient transport of water-soluble 

constituents directly into the blood stream. 

The soil RESLs were considered representative of sediments since the intent is not to protect a 

benthic invertebrate community but to protect terrestrial animals that may incidentally and 

infrequently contact sediments in the evaporation ponds.  The soil RESLs should be adequately 

conservative since terrestrial animals are not expected to remain in constant contact with sediments 

due to lack of prey or cover in the evaporation pond area. 

5.3.1.2.3 COPCs/ROPCs with no ESVs/RESLs 

Table 5-43 summarizes constituents that were included in historical data but for which ecological 

screening values do not exist.  None of the constituents listed in Table 5-43 are identified as a 

concern in any of the historical evaluations reviewed for this SLERA.  Most have short half-lives and 

are daughter products of parent compounds that are included in this SLERA.  As such, these 

constituents were not evaluated quantitatively in this SLERA (see Section 5.3.9): 

• Pb-214 (half-life 27 minutes) and Bi-214 (half-life 20 minutes) are daughters of Ra-226. 

• Pb-212 (half-life 11 hours), Bi-212 (half-life 61 minutes), and Tl-208 (half-life 3 minutes) are 

daughters of Th-228. 

• Th-234 (half-life 24 days) and Pa-234m (half-life 1 minute) are daughters of U-238. 

• Th-227 (half-life 19 days) and Ra-223 (half-life 11 days) are daughters of U-235. 

• Tl-208 (half-life 3 minutes) is a daughter of Ra-228 



 Risk Analysis 

Homestake Mining Company SF Site 5-93 June 2020 

Final RI Report 

Table 5-41 Ecological Screening Values for Site Media 

Chemical 

Soil ESVs Evaporation Pond ESVs 

Plants 
(mg/kg) 

Invertebrates 
(mg/kg) 

Avian 
(mg/kg) 

Mammals 
(mg/kg) 

ESV 
(mg/kg) 

Surface Water 
(mg/L) 

Arsenic 18 [a] 60 [b] 43 [a] 46 [a] 18 [c] 0.34 [d] 

Lead 120 [a] 1,700 [a] 11 [a] 56 [a] 11 [c] 0.065 [d] 

Manganese NA NA NA NA NA 0.120[d] 

Molybdenum 2 [b] Not Established 15 Not Established 2 [c] 160 [e] 

Nitrate NA NA NA NA NA 3[g] 

Selenium 0.52 [a] 4.1 [a] 1.2 [a] 0.63 [a] 0.52 [c] 0.0015 [f] 

Uranium 5 [b] Not Established 1,100 [h] 480 [h] 5 [c] 0.046 [e] 

Vanadium 2 [b] Not Established 7.8 [a] 280 [a] 2 [c] 0.28 [e] 
[a] EPA EcoSSL, ECOTOX Database (www.epa.gov/ecotox) (EPA, 2010).  

[b] No EPA EcoSSL available; value from Oak Ridge National Laboratory (ORNL) (Sample et al. 1997). 

[c] Selected ESV for initial screening in this SLERA.  Lowest plant, soil invertebrate, avian, and mammalian ESV selected. 

[d] EPA National Recommended Water Quality Criteria, Aquatic Life, Freshwater Acute (assumed hardness of 100 mg/L in the absence of Site-specific data).   

[e] Suter and Tsao, 1996.  Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota (Freshwater, Tier II Acute) 

[f] Aquatic Life Ambient Water Quality Criterion for Selenium – Freshwater. EPA 822-P-15-001. July 2015).  

[g] Water Quality Guidelines for Nitrogen (Nitrate, Nitrite, and Ammonia). Water Stewardship Division Ministry of Environment, Province of British Columbia 

(Nordin and Pommen, 2009) 

[h] LANL 2019.  QrESLss.  03/13/19. 

NA – Not applicable  
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Table 5-42 Radioecological Screening Levels for Site Media 

Radionuclide 

Soil or Sediment RESLs 
Evaporation Pond 

RESLs 

Plants 
(pCi/g) 

Burrowing 
Animals 
(pCi/g) 

Deer 
(pCi/g) 

Mountain Lion 
(pCi/g) 

ESV 
(pCi/g) 

Surface Water 
(pCi/L) 

Cesium-137 2,460 [a] 3,180 [a] 254 [a] 1,000 [a] 254 [b] 6,190 [c] 

Radium-226 21.2 [a] 985 [a] 61.5 [a] 575 [a] 21.2 [b] 160 [c] 

Radium-228 1430 [a] 1,700 [a] 57.3 [a] 584 [a] 57.3 [b] 0.9[e] 

Thorium-228 16.1 [a] 1,190 [a] 180 [a] 1,030 [a] 16.1 [b] 60 [d] 

Thorium-230 112 [a] 39,600 [a] 280 [a] 2,120 [a] 112 [b] 413 [d] 

Thorium-232 131 [a] 8,070 [a] 56.2 [a] 425 [a] 56.2 [b] 477 [d] 

Uranium-234 110 [a] 63,200 [a] 442 [a] 4,070 [a] 110 [b] 400,000 [c] 

Uranium-235 117 [a] 9,520 [a] 464 [a] 3,960 [a] 117 [b] 416,000 [c] 

Uranium-238 118 [a] 36,700 [a] 466 [a] 4,230 [a] 118 [b] 455,000 [c] 

U-natural 114[f] 49950[f] 454[f] 4150[f] 114[f] -- 
[a] Radioecological Screen Level (RESL) (NMED 2000).  Radiological screening involves sum of fractions when multiple radionuclides present. 
[b] Selected ESV for initial screening in this SLERA.  Lowest plant, borrowing animal, deer, and mountain lion RESL selected.  
[c] NMED RESLs and DOE Benchmarks for surface water (NMED 2000, Tables 3-6 and 3-10). 
[d] No NMED RESL available, value from Oak Ridge National Laboratory Radiological Benchmarks (Bechtel Jacobs Company, 1998).  
[e] Ecorisk Database, Version 4.1.  March 13, 2019.  Minimum LANL ESL for algae (LANL 2019) 
[f] U-natural is only evaluated for sediments because individual isotopic data are not available.  Value is the average of U-234 and U-238 RESLs. 
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Table 5-43 Constituents Not Evaluated Quantitatively for Ecological Risk (No RESL) 

Constituent 

Minimum 
Detection  

(pCi/L) 

Maximum 
Detection 

(pCi/L) Constituent 

Minimum 
Detection 

(pCi/L) 

Maximum 
Detection 

(pCi/L) 
Bi-212   Pb-212 

LTA Soil 0.45 1.71 LTA Soil 0.419 1.52 
Homestake 
Facility Soil 0.39 2.04 

Homestake 
Facility Soil 0.425 1.67 

Bi-214   Pb-214 

LTA Soil 0.43 1.44 LTA Soil 0.485 1.55 
Homestake 
Facility Soil 0.504 5.79 

Homestake 
Facility Soil 0.54 6.13 

Co-60   Ra-223   

LTA Soil ND ND LTA Soil 0.093 0.364 
Homestake 
Facility Soil ND ND 

Homestake 
Facility Soil 0.097 0.67 

I-131   Th-227 

LTA Soil ND ND LTA Soil 0.087 0.087 
Homestake 
Facility Soil ND ND 

Homestake 
Facility Soil 0.047 0.227 

K-40   Th-234 

LTA Soil 11.5 20.3 LTA Soil 0.27 2.09 
Homestake 
Facility Soil 12.9 21.2 

Homestake 
Facility Soil 0.28 11.2 

Pa-234m Tl-208 

LTA Soil 0.66 3.3 LTA Soil 0.134 0.5 
Homestake 
Facility Soil 1.2 18.9 

Homestake 
Facility Soil 0.138 0.527 

5.3.1.3 Screening-Level Exposure Estimates and Risk Calculations  

This step of the SLERA is comprised of the estimation of ecological intakes, risk estimation, risk 

characterization, and the evaluation of uncertainties.  These form the foundation of evidence to 

support the scientific management decision point.    

5.3.1.3.1 Risk Calculation Method for Inorganics 

To estimate risk in the SLERA, HQs were used to calculate the screening level risk estimate for each 

COPC in each medium.  An HQ is the unitless ratio of a constituent concentration in media to the 

ESV for that constituent in that medium considered protective of ecological receptors.   

Hazard Quotient = 
Exposure Point Concentration 

(Equation 1) 
Ecological Screening Value 

An HQ less than or equal to 1 in the SLERA indicates that the constituent alone is unlikely to cause 

adverse ecological effects.  However, an HQ > 1 does not in itself represent an unacceptable risk; 

but instead indicates that additional evaluation is needed to better determine the risk potential.  

Maximum detected soil concentrations were used as the EPCs for soil (Homestake Facility and 

LTAs) and maximum detected surface water and sediment concentrations were used as the EPCs 

for the evaporation ponds.  The lowest available soil ESVs for plants, soil invertebrates, and avian 

and mammalian wildlife were used in the calculations.    
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5.3.1.3.2 Risk Calculation Method for Radionuclides 

Default RESLs were used to evaluate radioactive materials in soils, sediment, and surface water.  

The default RESLs are based on a set of mathematical models and modeling assumptions and use 

input parameters representative of the most sensitive species.  As such, they provide a large margin 

of safety and a high level of assurance that concentrations below these values have a very low 

likelihood of having adverse radioecological effects.  When multiple radionuclides are present, a Site 

will pass the radioecological screening process if the following equation is satisfied (referred to as 

the sum of fractions rule): 

���� =  � �� 
����  !  < 1.0 

where:  
SUF = sum of fractions 

Ci = concentration or radionuclide i in soil (pCi/g) 

RESLi = limiting RESL for radionuclide i in soil  

(Equation 2) 

5.3.1.4 Initial Screening Level Results 

The following subsections summarize results of the initial screening (refer to Table 5-44 through 

5-50).  Note that there were no inorganic analytes in the sediment samples, thus a table for 

inorganics is not presented.  For each constituent screened with an HQ exceeding 1, an initial SMDP 

was reached that information was not adequate to make a decision regarding adverse ecological 

effects and the constituent was carried forward for evaluation in Step 3a.   

Table 5-44 Soil Screening – Inorganics Homestake Facility 

Chemical 
Max Conc. 

(mg/kg) 
Sample  

Location 
ESV  

(mg/kg) HQ 
COPC 

Selection 
Arsenic 9.58 6F 18 0.5 No 

Lead 19.7 10E 11 2 Yes – HQ > 1 

Molybdenum 126 3A 2 63 Yes – HQ > 1 

Selenium 11.1 6F 0.52 21 Yes – HQ > 1 

Uranium (total) 44 EP3-2 5 9 Yes – HQ > 1 

Vanadium 60.7 6F 2 30 Yes – HQ > 1 

Shading indicates COPC retained for further evaluation. 
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Table 5-45 Soil Screening – Radionuclides Homestake Facility 

Radionuclide 
Max Conc. 

(pCi/g) 
Sample  

Location 
RESL 
(pCi/g) HQ 

COPC 
Selection 

Cesium-137 0.15 10C 254 0.0 No 
Radium-226 9 EP3-1 21.2 0.4 No 
Radium-228 1.71 6F 57.3 0.0 No 
Thorium-228 2.34 6B 16.1 0.1 No 
Thorium-230 7.4 EP3-3 112 0.1 No 
Thorium-232 1.81 6C 56.2 0.0 No 
Uranium-234 18.3 3A 110 0.2 No 
Uranium-235 0.697 3A 117 0.0 No 
Uranium-238 19 3A 118 0.2 No 
Sum of Fractions (SUF) 1  

Shading indicates COPC retained for further evaluation. 

Table 5-46 Soil Screening – Inorganics Land Treatment Areas 

Chemical 
Max Conc. 

(mg/kg) 
Sample  

Location 
ESV  

(mg/kg) HQ 
COPC 

Selection 
Arsenic 6.79 FIA2-1 18 0.4 No 

Lead 18.0 FIA2-1 11 2 Yes – HQ > 1 

Molybdenum 4 FIA2-1 2 2 Yes – HQ > 1 

Selenium 2.6 34F-B1 0.52 5 Yes – HQ > 1 

Uranium (total) 7.47  5328S0033A 5 1 No 

Vanadium 39.6 FIA2-1 2 20 Yes – HQ > 1 
Shading indicates COPC retained for further evaluation. 
a Maximum uranium concentration estimated by converting maximum U-238 concentration to mg/kg. 

Table 5-47 Soil Screening – Radionuclides Land Treatment Areas 

Radionuclide 
Max Conc. 

(pCi/g) 
Sample  

Location 
RESL 
(pCi/g) HQ 

COPC 
Selection 

Cesium-137 0.114 P2-1 254 0.0004 No 

Radium-226 3.9 
 33F-S-11-

0015-121238 
21.2 0.2 No 

Radium-228 1.66 FIA2-1 57.3 0.03 No 
Thorium-228 1.84 FIA3-2 16.1 0.1 No 
Thorium-230 3.4  5328S0013A 112 0.03 No 
Thorium-232 1.92 FIA3-2 56.2 0.03 No 
Uranium-234 2.73 FIA2-1 110 0.02 No 
Uranium-235 0.193 FIA2-1 117 0.002 No 
Uranium-238 2.49 FIA2-1 118 0.02 No 
Sum of Fractions 0.4  
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Table 5-48 Evaporation Pond Surface Water Screening – Inorganics 

Chemical 
Max Conc.  

(mg/L) ESV (mg/L) HQ 
COPC 

Selection 
Manganese 1.4 0.120 12 Yes – HQ>1 
Molybdenum 760 160 30 Yes – HQ > 1 
Nitrate 9 3 3 Yes – HQ >1 
Selenium 5.98 0.0015 3,987 Yes – HQ > 1 
Uranium –natural 
(total) 

2,940 0.046 63,913 Yes – HQ > 1 

Vanadium 0.32 0.28 1 No  

Shading indicates COPC retained for further evaluation. 

Table 5-49 Evaporation Pond Surface Water Screening – Radionuclides 

Radionuclide 
Max Conc. 

(pCi/L) RESL (pCi/L) HQ 
COPC 

Selection 
Radium-226 130 160 0.8   No  
Radium-228 140 0.9 156 Yes – HQ >1 
Thorium-230 2,210 413 5 Yes – HQ > 1 
Sum of Fractions 162  

All ROPCs retained for further evaluation; shading indicates the HQ>1 

Table 5-50 Evaporation Pond Sediment Screening – Radionuclides 

Radionuclide 
Max Conc. 

(pCi/L) RESL (pCi/g) HQ 
COPC 

Selection 
Radium-226 32.5 21.2 2 Yes – HQ >1 
Thorium-230 0.5 112 0.004 No 
Uranium-natural 2566 114[a] 23 Yes – HQ >1 
Sum of Fractions 25  

[a] Use average of ESVs of major components of U-natural, which are U-234 and U238.   

All ROPCs retained for further evaluation; shading indicates the HQ> 

5.3.1.4.1 Soil (Homestake Facility) Initial Screening Level Results 

Soil assessment endpoint 1 (protection of plants and soil invertebrates) and soil assessment 

endpoint 2 (protection of terrestrial wildlife) were evaluated by calculating HQs from maximum 

detected soil concentrations divided by the lowest available soil ESV/RESL for plants, soil 

invertebrates, and avian and mammalian wildlife. 

As shown in Table 5-44, an HQ of 1 was exceeded for the following inorganics: lead, molybdenum, 

selenium, uranium, and vanadium.  As shown in Table 5-45, no individual radionuclides exceeded 

an HQ of 1 and the sum of fractions for all detected radionuclides does not exceed 1.   

5.3.1.4.2 Soil (Land Treatment Areas) Initial Screening Results 

Soil assessment endpoint 1 (protection of plants and soil invertebrates) and soil assessment 

endpoint 2 (protection of terrestrial wildlife) were evaluated by calculating HQs from maximum 

detected soil concentrations divided by the lowest available soil ESV/RESL for plants, soil 

invertebrates, and avian and mammalian wildlife. 
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As shown in Table 5-46, an HQ of 1 was exceeded for the following inorganics: lead, selenium, and 

vanadium.  As shown in Table 5-47, no individual radionuclides exceeded an HQ of 1 and the sum of 

fractions for all detected radionuclides was below 1.  

5.3.1.4.3 Evaporation Pond Surface Water and Sediment Initial Screening Results 

Evaporation pond assessment endpoint 1 (protection of wildlife that may occasionally drink water 

from the evaporation ponds) was evaluated by calculating HQs from maximum detected surface 

water concentrations divided by the lowest calculated Site specific ESV for avian and mammalian 

wildlife and RESLs for aquatic environments.  

As shown in Table 5-48, an HQ of 1 was exceeded for the following inorganics in evaporation pond 

surface water: manganese, molybdenum, nitrate, selenium, vanadium, and uranium.  As shown in 

Table 5-49, individual radionuclides exceeded an HQ of 1 for Ra-228, and thorium-230.  Individual 

HQs for radium -226 do not exceed 1 but contribute to the sum of fractions exceeding 1.  

Sediment HQs are reported in Table 5-50. Radium-226 and uranium exceeded RESLs.   

5.3.1.5 Step 3a - COPC/ROPC Refinement for BERA 

The assumptions made in Steps 1 and 2 of the screening level risk analysis were designed to 

provide a conservative evaluation of potential risk based on the maximum detected constituent 

concentrations and maximized exposure scenarios.  COPCs and ROPCs identified for further 

evaluation following the initial screening are summarized in Table 5-51.   

Table 5-51 COPC/ROPC Identification Following Initial Screening 

Chemical 
Soil Homestake 

Facility 

Soil Land 
Treatment 

Areas Surface Water Sediment 
Arsenic -- -- -- NV 
Lead HQ = 2 HQ = 2 -- NV 
Manganese NV NV HQ=12 NV 
Molybdenum HQ = 63 HQ = 2 HQ = 30 NV 
Nitrate NV NV HQ=3 NV 
Selenium HQ = 21 HQ = 5 HQ = 3987 NV 
Uranium HQ = 9 -- HQ = 63913 NV 
Vanadium HQ = 30 HQ = 20 -- NV 

Radionuclide 
Soil Homestake 

Facility 

Soil Land 
Treatment 

Areas Surface Water Sediment 
Radium-226 -- -- -- HQ = 2 
Radium-228 -- -- HQ = 156 NV 
Thorium-230 -- -- HQ = 5 -- 
Uranium-natural -- -- -- HQ = 23 

NV – No value because data unavailable 

-- Not identified as a COPC/ROPC in the initial screening. 

The presence of constituents in environmental media at concentrations above ESVs/RESLs does 

not necessarily constitute ecological risk or indicate that ecological risk is present under actual Site 

specific conditions.  The maximum detected concentration is an over-estimate of the potential 
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average exposure level and constituents may not be absorbed into an organism’s system following 

ingestion, or may not be absorbed through direct contact due to the chemical form of the constituent.   

The objective of a Step 3a evaluation is to refine the list of COPCs/ROPCs identified Steps 1 and 2 

of the BERA and determine if there are COPCs/ROPCs that warrant evaluation in additional steps of 

the ecological risk assessment process.  The refinement of COPCs/ROPCs allows for the 

identification and characterization of potential ecological risks using more Site specific assumptions 

than were considered in the screening level evaluation.   

COPCs that could not be eliminated based on maximum EPC and maximum exposure-based 

assumptions were further evaluated based on the following factors: 

• Consideration of more realistic EPCs. 

• Consideration of receptor-specific exposure. 

In the refined COPC/ROPC selection, an EPC based on the 95 percent upper confidence limit 

(UCL95) of the mean for each chemical or radionuclide carried forward was calculated.  The UCL95 

is based on surface soil data only, and is generally regarded as an appropriately conservative 

estimator of the upper-bound, central tendency EPC that receptors foraging randomly throughout an 

exposure area would be expected to encounter.   

With the exception of burrowing animals, ecological receptors only contact surface soils.  In the 

Homestake Facility, maximum concentrations were higher in surface than subsurface soils for 

molybdenum, selenium, and uranium.  In the LTAs, maximum concentrations of selenium and 

uranium were higher in surface than subsurface samples, and molybdenum does not carry forward 

as a COPC.  Therefore, use of only surface soil data was considered a conservative assumption. 

EPA’s ProUCL Version 5.00.00 software (EPA 2016) was used to calculate the UCL95.  The 

ProUCL recommended UCL95 was selected as the reasonable maximum EPC unless the 

recommended UCL was higher than the maximum detected concentration.  In these instances, the 

lower of the selected UCL and the maximum detected concentration was used as the reasonable 

maximum EPC.  Appendix F provides the output from ProUCL.   

The resultant UCL95 EPC values were compared to the same ESVs used in the initial screening 

(see tables 5-52 through 5-56).   

Table 5-52 Refined Soil Screening – Inorganics Homestake Facility 

Chemical 
UCL95  
(mg/kg) 

ESV  
(mg/kg) 

HQ  
(UCL95) 

COPC 
Refinement 

Lead 15.53 11 1 No 
Molybdenum 36.53 2 18 Yes – HQ > 1 
Selenium 3.87 0.52 7 Yes – HQ > 1 
Uranium 15.53 5 3 Yes – HQ > 1 
Vanadium 39.47 2 20 Yes – HQ > 1 

Shading indicates COPC retained for further evaluation. 
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Table 5-53 Refined Soil Screening – Inorganics Land Treatment Areas 

Chemical 
UCL95  
(mg/kg) 

ESV  
(mg/kg) 

HQ  
(UCL95) 

COPC 
Refinement 

Lead 13.4 11 1 No 

Molybdenum 2.45 2 1 No 

Selenium 0.975 0.52 2 Yes – HQ > 1 

Vanadium 25.15 2 13 Yes – HQ > 1 

Shading indicates COPC retained for further evaluation. 

Table 5-54 Refined Evaporation Pond Surface Water Screening – Inorganics 

Chemical 
UCL95 
(mg/L) ESV (mg/L) HQ 

COPC 
Refinement 

Manganese 0.302 0.12 3 Yes – HQ > 1 
Molybdenum 864.4 160 5 Yes – HQ > 1 
Nitrate 2.135 3 0.7 No 
Selenium 0.733 0.0015 488 Yes – HQ > 1 
Uranium 548.8 0.046 11,930 Yes – HQ > 1 
Vanadium -- -- -- -- 

Concentrations are for total inorganics when both dissolved and total concentrations provided by laboratory. 
Shading indicates COPC retained for further evaluation. 

Table 5-55 Refined Evaporation Pond Surface Water Screening – Radionuclides 

Radionuclide 
UCL95  
(pCi/L) RESL (pCi/L) HQ 

ROPC 
Refinement 

Radium-226 45.75 21.2 2 Yes –HQ > 1 

Radium-228 71.01 0.9 79 Yes – HQ > 1 
Thorium-230 1,200 413 3 Yes – HQ > 1 
Sum of Fractions 84  

Shading indicates ROPC retained for further evaluation. 

Table 5-56 Refined Evaporation Pond Sediment Screening – Radionuclides 

Radionuclide 
UCL95  
(pCi/g) 

RESL 
(pCi/g) HQ 

ROPC 
Refinement 

Radium-226 32.5 21.2 2 Yes – HQ > 1 

U-natural 2566 114 23 Yes – HQ > 1 
Sum of Fractions 25  

Shading indicates ROPC retained for further evaluation. 
The average of the RESLs for U-234 and U-238 was used to represent the RESL for U-natural 

5.3.1.5.1 Soil (Homestake Facility) Refined Screening Results 

As shown in Table 5-52 for Homestake Facility soil, UCL95 concentrations result in an HQ of greater 

than one for molybdenum, selenium, uranium, and vanadium.   

5.3.1.5.2 Soil (Land Treatment Areas) Refined Screening Results 

As shown in Table 5-53 for LTA soil, the UCL95 concentration results in an HQ greater than one for 

selenium and vanadium.   
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5.3.1.5.3 Evaporation Pond Surface Water and Sediment Refined Screening Results 

As shown in Table 5-54 for evaporation pond surface water, UCL95 concentrations exceed an HQ of 

1 for manganese, molybdenum, selenium, and uranium.  As shown in Table 5-55 for evaporation 

pond surface water, Ra-226, Ra-228, and Th-230 UCL95 concentrations exceed an HQ of 1. 

Table 5-56 shows the screening results for sediment based on maximum measured concentrations.  

These results cannot be refined with a UCL95 due to the small sample size. 

5.3.1.6 SLERA Uncertainty Analysis 

The SLERA by definition is a highly conservative analysis.  The evaluation is intended to separate 

those media or constituents that are not a potential threat to the environment from those that are.  In 

order to make this distinction, the following assumptions are used: 

• The maximum measured concentration is utilized in the evaluation for each analyte. This is 

expected to bias risk results high. 

• The minimum screening levels for any receptor is used.  In combination with the maximum 

EPC, the maximum HQ is obtained. In selecting ESVs and RESLs for soil, preference was 

given to sources from EPA, other federal governmental agencies, and the NMED.  This is not 

expected to bias risk results high or low. 

• ESVs were not available for some constituents.  A reasonable surrogate was used were 

applicable (i.e., the average of ESVs for U-234 and U-238 to represent U-natural). 

• Radionuclides with very short half-lives without ESVs were not evaluated because they 

would not provide chronic exposure.  This is not expected to bias risk results low. 

• For evaluating wildlife that may occasionally ingest water from the evaporation ponds, ESVs 

based on acute NAWQC for aquatic life were selected as a surrogate.  This approach is 

overly conservative for this evaluation and will overestimate the potential for risk as aquatic 

life are typically much more sensitive to water-borne constituents than terrestrial life since gill 

membranes allow for rapid and efficient transport of water-soluble constituents directly into 

the blood stream. There are no aquatic life in the ponds as they are artificial impoundments 

receiving water from the RO plant.  Aquatic life are typically more sensitive because they are 

continually immersed in water than are birds and mammals that briefly contact water for 

drinking. The ESVs and RESLs are expected to bias risk results high. 

• There are also uncertainties with respect to the analytical data.  If there are unknown but 

rejected data in the dataset, then there is additional uncertainty in the risk results.  There is 

also a mixture of older and newer data, because it was assumed that soil concentrations 

were not likely to change as much seasonally or over time as air and pond water 

concentrations would, and so using older data would not introduce excessive uncertainty. 

This is not expected to bias risk results high or low.  

 Baseline Ecological Risk Assessment (BERA) 

The following sections describe the BERA.  Exposure assumptions are further refined to reflect 

Site-specific conditions.  Risk estimates are therefore also more representative of Site-specific 
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conditions.  Table 5-57 indicates the locations and analytes evaluated in each medium in the 

BERA: 

Table 5-57 COPC/ROPC Identification Following Refined Screening 

Chemical 
Soil Homestake 

Facility 

Soil Land 
Treatment 

Areas Surface Water Sediment 
Manganese -- -- HQ = 3 -- 

Molybdenum HQ = 10 -- HQ = 5 -- 

Selenium HQ = 3 HQ = 2 HQ = .833 -- 

Uranium HQ = 3 -- HQ = 11,930 -- 

Vanadium HQ = 20 HQ = 13 -- -- 

Radionuclide 
Soil Homestake 

Facility 

Soil Land 
Treatment 

Areas Surface Water Sediment 
Radium-226 -- -- HQ = .2 2 

Radium-228 -- -- HQ = 792 -- 

Thorium-230 -- -- HQ = 3 -- 

Uranium-natural -- -- -- 22 

-- Not identified as a COPC/ROPC in the refined screening. 

5.3.2.1 Exposure Assessment 

COPCs and ROPCs identified following the refined screening with UCL95 EPCs are summarized in 

Table 5-57.   

Birds and mammals were further evaluated in the BERA.  Because plants and invertebrates are 

immobile, application of exposure assessment refinements does not alter HQs predicted for these 

taxa.  To further evaluate the assessment endpoints identified in Section 5.3.1.8 for avian and 

mammalian receptors, a food web model was used and receptor-specific exposures were estimated.  

Food chain modeling was applied to the non-radionuclide COPCs, whereas surface water and 

sediment ROPC concentrations were compared against the Los Alamos National Laboratory Ecorisk 

Database (LANL) RESLs because food chain modeling is already incorporated into the LANL 

values. 

• Soil Assessment Endpoint 2 – Protection and maintenance of terrestrial wildlife receptors 

within the Homestake Facility and LTA upland habitat areas. 

• Evaporation Pond Assessment Endpoint 1 – Protection and maintenance of wildlife 

receptors that may occasionally ingest water from the evaporation ponds. 

The calculation of chemical constituent doses provides the means, when compared to toxicity, 

reference values for drawing inferences regarding the protection of avian and mammalian receptors.  

Exposure was modeled using the methods described in the EPA's Wildlife Exposure Factors 

Handbook (EPA 1993).  The approach and the parameters are described in detail in the following 

sections. 
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(Equation 3) 

where:  
HQj = Hazard quotient for contaminant (j) (unitless) 

Soilj = Concentration of contaminant (j) in soil (mg/kg dry weight) 

Ps = Soil ingestion as proportion of diet 

DIR = Dietary ingestion rate (kg food [dry weight (dw)]/kg body weight/day) 

SWj = Concentration of contaminant (j) in surface water (mg/L) 

WIR = Water ingestion rate (L/day) 

Bi = Concentration of contaminant in biota type (i) (mg/kg dw) 

Pi = Proportion of biota type (i) in diet 

TRVj = Toxicity reference value for contaminant (j) (mg/kg-d)  

AUF = Area use factor (set equal to 1 for screening) 

5.3.2.1.1 Representative Receptors 

It is not feasible to evaluate exposures and risks for each avian and mammalian species potentially 

present at the Site.  For this reason, several species were selected to serve as representative 

species (surrogates) of several different feeding guilds.  Risk to protected species that may 

occasionally pass through the Site can be indirectly determined or implied within the selections of 

the species models and input parameters for assessment endpoints appropriate to the protected 

species.  In the case of protected species (i.e., migratory birds, bald eagles), adverse effects to 

individual organisms could have population-level consequences.  

Representative wildlife receptors selected for the Site are summarized in Table 5-58.  Selection was 

based on receptors representing key feeding guilds and ecological communities known and/or 

expected to be present in the Site vicinity (see Table 2-4) for which adequate life history data are 

available.   
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Table 5-58 Representative Receptors 

Feeding 
Guild 

Representative 
Receptor Ecological Attributes 

Avian 
herbivore 

Scaled Quail 
(Callipepla 
squamata) 

Herbivorous birds are an important prey item for many higher 
trophic level predators.  They are important in seed dispersal for 
many plants in both terrestrial and aquatic ecosystems.  

Avian 
invertivore 

American Robin 
(Turdus 
migratorius) 

Invertivorous birds are an important prey item for higher trophic 
level predators.  Also, they consume insects and other soil 
invertebrates, which may have taken up Site-related constituents in 
their tissues.   

Avian 
carnivore 

American Kestrel 
(Falco 
sparverious) 

Carnivorous birds provide an important functional role to the 
environment by regulating lower trophic-level prey populations. 
The kestrel is also selected as a surrogate for the bald eagle 
(Haliaeetus leucocephalus).2 American kestrel is the most common 
falcon species in open and semi-open areas throughout North 
America. Compared to other birds of prey, the smaller body weight 
of the American kestrel yields a higher body weight-normalized 
ingestion rate and, therefore, a more conservative exposure 
assessment. 

Mammalian 
herbivore 

Ord's Kangaroo 
Rat (Dipodomys 
ordi) 

Herbivorous mammals are an important prey item for many higher 
trophic level predators.  They provide an important link for energy 
transfer between primary and higher trophic-level consumers. In 
addition, these organisms generally comprise the majority of the 
terrestrial tissue biomass, and are important in seed dispersal and 
pollination for many plant species.  They are the direct link in the 
terrestrial food chain between plants and higher trophic-level 
organisms. 

Mammalian 
omnivore 

Deer Mouse 
(Peromyscus 
maniculatus) 

Omnivorous mammals are an important prey item for higher trophic 
level predators, and influence lower trophic level populations 
through predation.  They are the direct link in the terrestrial food 
chain between plants and higher trophic-level organisms. 

Mammalian 
carnivore 

Kit Fox (Vulpes 
macrotis 

Carnivorous mammals provide an important functional role to the 
environment by regulating lower trophic-level prey populations. 

5.3.2.1.2 Estimates of Exposure 

Exposure to wildlife receptors was estimated for ingestion of soil and food chain exposure for soil in 

the Homestake Facility and in the LTAs and for ingestion of surface water from the evaporation 

ponds.  There were no COPCs in sediment and therefore food chain modeling was not performed for 

this medium.  Exposure assumptions (e.g., body weights, ingestion rates, etc.) are provided in Table 

                                                
 

 

 

 

2 The bald eagle has been reported to potentially pass through the Site on occasion during migration.  The American 

kestrel was selected to serve as a surrogate for this and other larger birds of prey potentially passing through the 

area. 
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5-59.  Data were generally obtained from the EPA’s Wildlife Exposure Factors Handbook (EPA 

1993).  Alternate sources were only used when the handbook did not provide sufficient information.  

Allometric equations (as cited in EPA 1993) were used to estimate the 90th percentile ingestion rate.  

The potential food chain exposure was conservatively modeled assuming receptors eat only prey 

items from the Site. 

Simplified and conservative assumptions were used in the food chain modeling since it is difficult to 

mimic a complete diet.  With the exception of the deer mouse, all other receptors were assumed to 

consume a single food type at the UCL95 concentration 100% of the time.  Contaminant 

concentrations in biota types (the term for “Bi” in Equation 3 above) composing the wildlife diets were 

estimated by assuming that the concentration of the contaminant in the food type could be predicted 

from the concentration of the contaminant in the soil (Soilj) by using a bioaccumulation factor (see 

Table 5-60). 

  



 Risk Analysis 

Homestake Mining Company SF Site 5-107 June 2020 

Final RI Report 

Table 5-59 Receptor-Specific Exposure Parameters 

Parameter 
Scaled 
Quail 

Western 
Kingbird 

American 
Kestrel 

Ord's 
Kangaroo 

Rat 
Deer 

Mouse Kit Fox 
Scientific 
Name 

Callipepla 
squamata 

(Tyrannus 
verticalis) 

Falco 
sparverious 

Dipodomys  
ordi 

Peromyscus 
maniculatus 

Vulpes 
macrotis 

Habitat Upland Upland Upland Upland Upland Upland 

Feeding Guild 
Avian 

Herbivore 
Avian 

Invertivore 
Avian 

Carnivore 
Mammalian 
Herbivore 

Mammalian 
Omnivore 

Mammalian 
Carnivore 

Dietary Ingestion Rate (DIR) (kg/kg/d) 
DIR (min BW) 0.1831 0.2316 0.1011 0.1109 0.1918 0.0647 
DIR (max BW) 0.1810 0.2241 0.0844 0.0849 0.1604 0.0565 

Allometric 
Equation 

=0.398*B
W^0.850/B

W 

=0.398*BW^
0.850/BW 

=0.301*BW^0
.751/BW 

=0.621BW^0.
564/BW 

=0.621BW^0
.564/BW 

=0.235BW^
0.822/ BW 

Equation for passerine passerine nonpasserine rodent rodent 
all 

mammals 
Soil Fraction 
in Diet (P) 

0.1 0.1 0.028 0.02 0.02 0.028 

Source 
Beyer et al, 

1994 
woodcock 

Beyer et al, 
1994 

woodcock 

Beyer et al, 
1994  

red fox 

Beyer et al, 
1994 white 

footed mouse 

Beyer et al, 
1994 white 

footed 
mouse 

Beyer et al, 
1994  

red fox 

Diet (Pi) 
100% 
plants 

100% 
terrestrial 

Invertebrates 

100% small 
mammals 

100% plants 

50% plants; 
50% 

terrestrial 
invertebrates 

100% small 
mammals 

Water Ingestion Rate (WIR) (L/kg/d) 
WIR (min BW) 0.104 0.175 0.136 0.133 0.151 0.096 
WIR (max 
BW) 

0.102 0.163 0.107 0.125 0.145 0.089 

Allometric 
Equation 

=0.059BW
^0.67 /BW 

=0.059BW^ 
0.67 /BW 

=0.059BW^ 
0.67 /BW 

=0.099BW^ 
0.9/BW 

=0.099BW^ 
0.9/BW 

=0.099BW^ 
0.9/BW 

Body Weight (BW) (g for birds; kg for mammals) 

BW Minimum 177 37 80 0.052 0.0148 1.4 

BW Maximum 191 46 165 0.096 0.0223 3 

Source 
Schemnitz, 

1994 
EPA, 1993 

EPA,  
1993 

Smithsonian, 
2009 

EPA,  
1993 

Meyer,  
2009 

Notes: All data from EPA, 1993 unless otherwise stated. 

Shaded cells indicate parameter estimated with algometric equations from EPA, 1993 
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Table 5-60 Equations to Estimate Contaminant Concentration in Different Biota Types  

COPC 

Herbivore Uptake 
Equation for Plants 

(mg/kg dw) 

Invertivore Uptake 
Equation for 

Earthworms (mg/kg dw) 

Carnivore Uptake 
Equation for Small 

Mammals (mg/kg dw) 

Arsenic Bi = 0.03752*(Soilj) Bi = e0.76*ln(Soilj) -1.421 Bi = e0.8188*ln(Soilj) -4.8471 

Lead Bi = e0.561*ln(Soilj) -1.328 Bi = e0.807*ln(Soilj) -0.218 Bi = e0.4422*ln(Soilj) + 0.0761 

Molybdenum Bi = 0.085*(Soilj) Bi = 0.209*(Soilj) Bi = 0.01*(Soilj) 

Selenium Bi = e1.104*ln(Soilj) -0.677 Bi = e0.733*ln(Soilj) -0.075 Bi = e0.3764*ln(Soilj) -0.4158 

Uranium Bi = 0.002*(Soilj) Bi = 0.063*(Soilj) Not Available 

Vanadium Bi = 0.00485*(Soilj) Bi = 0.042*(Soilj) Bi = 0.0123*(Soilj) 

Sources: 

Values for arsenic, lead, selenium, and vanadium from EPA Ecological Soil Screening Level (Eco-SSL) Table 4a, 

EcoSSL Attachment 4-1 (EPA 2007b) 

Values for molybdenum and uranium from Sample et al., 1996b and Efroymson, 1997. 

5.3.2.2 Toxicity Assessment 

Once exposure is estimated with the food chain model described above, the estimated exposure is 

compared to a toxicity reference value (TRV).  TRVs for terrestrial wildlife that could ingest soil, 

sediments, and evaporation pond surface water are provided in Table 5-61.  Chronic NOAELs and 

chronic LOAELs were used as measures of effect.  In addition, acute TRV values were considered 

for surface water COPCs exceeding an LOAEL HQ of 1.   

Due to human disturbance and a lack of quality habitat and cover, evaporation pond exposure is 

limited in duration compared to the basis of chronic NOAEL/LOAEL TRVs.  The evaporation ponds 

have no naturally occurring aquatic or benthic life and have no discharge point other than 

evaporation.  They will be removed following completion of the groundwater restoration program 

(thereby eliminating potential exposure pathways for ecological receptors).  They are fenced and 

access is limited.  As such, the acute TRVs are considered appropriate for evaluating measures of 

effect.   

TRVs were not available for the ROPCs, some of which carried forward in surface water and 

sediment.  New Mexico Environment Department presents normalized dose rates that can be 

multiplied by the measured activity and then divided by a no effect activity for birds or mammals of 

0.1 rem/d (NMED 2000).  Alternatively, LANL has RESLs for various avian and mammalian species 

that have already accounted for the normalized internal and external dose rates due to soil, water 

and food ingestion (LANL 2019).  The LANL No Effect ESL values (Table 5-62) were applied in this 

step of the risk assessment.  Values for soils were applied to sediments as well, even though 

sediments might be less frequently contacted.  
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Table 5-61 Wildlife TRVs 

COPC 

Avian TRVs (mg/kg-day) Mammalian TRVs (mg/kg-day) 

NOAEL LOAEL Acute NOAEL LOAEL Acute 
Manganese 179[f] 348[f] 435 [f]-- 51.5[f] 65[f] 136[f] 
Molybdenum 3.50 [b] 35.3 [b] [c] 0.26 [b] 2.60 [b] 40 [d] 
Selenium 0.29 [a] 0.606 [a] -- 0.143 [a] 0.437 [a] -- 
Uranium 16.00 [b] 160 [b] 1,600 [b] 3.07 [b] 6.13 [b] 118 [e] 
Vanadium 0.344 [a] 1.19 [a] -- 4.16 [a] 5.92 [a] -- 
-- TRV not needed as calculated LOAEL and/or NOAEL HQs were below 1 for all receptors in all media.  
[a] EPA Ecological Soil Screening Level (Eco-SSL) documents (EPA 2007b). 
[b] Toxicological Benchmarks for Wildlife (Sample et al., 1996a). 
[c] TRV not found in literature. 
[d] Acute NOAEL dose for developmental toxicity to Spraque Dawley rats, Reproductive Toxicology 49 (2014) 202-
208 (Murray, et al., 2014). 
[e] Acute NOAEL dose for hepatic or renal toxicity to Spraque Dawley rats, Toxicological Profile for Uranium 
(ATSDR, 2013). 
[f] EcoSSL for Manganese (EPA 2007b) – TRV for EcoSSL and lowest bounded LOAEL for the categories growth, 
reproduction, and mortality. Acute avian dose is a 14 day NOAEL for chicken, number 34, Appendix 5.1. Acute 
mammalian dose is a 1 day NOAEL for hamster, study number 96, Appendix 6.1.  

Table 5-62 Receptor-Specific RESLs for Surface Water and Sediment   

Receptor Feeding Guild 

Surface Water (pCi/L) 

Ra-228 NE 
ESL 

Ra-228 
LE ESL 

Th-230 NE 
ESL 

Th-230 LE 
ESL 

American 
Kestrel 

Avian 
insectivore/carnivore 

1.0E06 1.00E07 4.2E07 4.20E08 

American 
Robin 

Avian 
herbivore/omnivore/ 

insectivore 
9.9E05 9.90E06 4.2E07 4.20E08 

Deer 
Mouse 

Mammalian omnivore 1.1E07 1.10E08 7.8E08 7.80E09 

Gray Fox Mammalian carnivore 6.4E04 6.40E05 3.2E06 3.20E07 

Receptor Feeding Guild 

Soil/Sediment (pCi/g) 

Ra-226 NE 
ESL 

Ra-226 
LE ESL 

U-natural 
NE ESL 

U-natural 
LE ESL 

American 
Kestrel 

Avian 
insectivore/carnivore 

6.1E01 6.1E02 1.4E04 1.4E05 

American 
Robin 

Avian 
herbivore/omnivore/ 

insectivore 
8.2E00 8.8.2E01 1.1E03 1.1E04 

Deer 
Mouse 

Mammalian omnivore 3.8E02 3.8E03 7.4E02 1.8E03 

Gray Fox Mammalian carnivore 3.7E02 3.7E03 4.8E03 1.2E04 
NE ESL – no effect ESL 

LE ESL – lowest effect ESL 

Source: LANL (2019). Lowest ESL value used as the NE ESL and LE ESL if animals were assigned to multiple 
feeding categories. 

5.3.2.3 Risk Characterization 

COPCs exceeding the refined screening in any media were carried forward into the BERA for 
receptor-specific evaluation (see Tables 5-63 through 5-69). ROPCs that exceeded the refined 
screening in any media are further evaluated in Tables 5-70. 
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A 90th percentile of the dietary ingestion rate (DIR) (Table 5-53) as estimated from the minimum and 
maximum DIR based on body weight was used to represent dietary intake and calculate soil and 
food dose. A 90th percentile water ingestion rate (WIR) (Table 5-53) estimated from the minimum 
and maximum body weight range was used to determine surface water exposure. 
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Table 5-63 Scaled Quail Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.67 0.16 1.24 0.4 -- -- -- -- -- -- 

Selenium 0.069 1.43 0.48 2 0.8 0.02 0.09 0.11 0.4 -- 

Uranium 0.26 0.0004 0.29 0.02 -- --  -- -- --  -- 

Vanadium 0.72 0.10 0.76 2 0.6 0.46 0.02 0.48 1 -- 
a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using herbivore uptake equation for plants presented in Table 5-59.   

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   

Table 5-64 Western Kingbird Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.84 1.76 2.6 0.7 -- -- -- -- -- -- 
Selenium 0.088 0.58 0.67 2 1 0.02 0.21 0.23 0.8 -- 
Uranium 0.33 0.23 0.58 0.04 -- --  -- -- -- -- 
Vanadium 0.91 0.38 1.3 4 1 0.58 0.24 0.82 2 0.7 

a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using insectivore uptake equation for earthworms presented in Table 5-59.   

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   
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Table 5-65 American Kestrel Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.10 0.04 0.14 0.04 -- -- -- -- -- -- 
Selenium 0.01 0.11 0.12 0.4 -- 0.003 0.065 0.068 0.2 -- 
Uranium 0.04 No UF 0.04 0.003 -- --   -- --  -- -- 
Vanadium 0.11 0.05 0.16 0.5 -- 0.070 0.031 0.101 0.3 -- 

a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using carnivore uptake equation for small mammals presented in Table 5-59.  “No UF” indicates an uptake factor for prey is not available 

and dose cannot be calculated. 

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   

Table 5-66 Ord’s Kangaroo Rat Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.13 0.34 0.47 2 0.2 -- -- -- -- -- 
Selenium 0.01 0.25 0.26 2 0.6 0.004 0.05 0.06 0.4 -- 
Uranium 0.06 0.003 0.06 0.02 -- --   -- -- --  -- 
Vanadium 0.14 0.02 0.17 0.04 -- 0.092 0.01 0.11 0.03 -- 

a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using herbivore uptake equation for plants presented in Table 5-59.   

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   
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Table 5-67 Deer Mouse Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.17 1.01 1.18 5 0.5 -- -- -- -- -- 
Selenium 0.018 0.45 0.47 3 1 0.005 0.133 0.137 1 0.7 
Uranium 0.072 0.095 0.17 0.1 --  -- --  -- --   -- 
Vanadium 0.182 0.17 0.36 0.1 -- 0.116 0.111 0.227 0.1 -- 

a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using herbivore uptake equation for plants (50%) and insectivore uptake equation for earthworms (50%) presented in Table 5-59.  

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   

Table 5-68 Kit Fox Risk Calculations – Soil Homestake Facility and Land Treatment Areas 

COPC 

Soil Homestake Facility Soil Land Treatment Areas 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 

Soil  
Dosea  

(mg/kg-d) 

Food  
Doseb  

(mg/kg-d) 

Total  
Dose  

(mg/kg-d) 
NOAEL 

HQ 
LOAEL 

HQ 
Molybdenum 0.102 0.023 0.125 0.5 -- -- -- -- -- -- 
Selenium 0.011 0.070 0.081 0.6 -- 0.003 0.042 0.044 0.3 -- 
Uranium 0.043 No UF 0.043 0.01 -- --  --  -- -- -- 
Vanadium 0.11 0.031 0.141 0.03 -- 0.070 0.020 0.090 0.02 -- 

a Soil Dose = (Soil Concentration)*(90th percentile Dietary Ingestion Rate)*(Soil Fraction in Diet) (see Table 5-58) 
b Food Dose calculated using carnivore uptake equation for small mammals presented in Table 5-59.  “No UF” indicates an uptake factor for prey is not available 

and dose cannot be calculated. 

Shading indicates HQ exceeding 1. 

-- Not calculated as NOAEL HQ does not exceed 1.   
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Table 5-69 Receptor-Specific Risk Calculations – Evaporation Pond Surface Water 

COPC 

TRVs EPC HQs 

Birds 
(mg/kg-d) 

Mammals 
(mg/kg-d) 

Surface Water  
UCL95 (mg/L) 

Scaled 
Quail 

American 
Robin 

American 
Kestrel 

Ord's 
Kangaroo 

Rat 
Deer 

Mouse 
Kit 
Fox 

NOAEL TRVs  NOAEL HQs 

Manganese 179 51.5 0.302 0.0002 0.0003 0.0002 0.0008 0.0009 0.0006 

Molybdenum 3.53 0.26 864.4 26 43 33 440 500 316 

Selenium 0.29 0.143 0.733 0.3 0.4 0.3 1 1 0.5 

Uranium-natural 16 3.07 548.8 4 6 5 24 27 17 

 LOAEL TRVs   LOAEL HQs 

Manganese 179 51.5 0.302 -- -- -- -- -- -- 

Molybdenum 35.3 2.6 864.4 3 4 3 44 50 32 

Selenium 0.606 0.437 0.733 -- -- -- -- -- -- 
Uranium-natural  160 6.13 548.8 0.4 0.6 0.5 12 13 9 

 Acute TRVs   Acute HQs 

Manganese 435 136 0.302       

Molybdenum [b] 40 864.4 [b] [b] [b] 2 2 1 

Uranium-natural  1600 118 548.8 0.04 0.1 0.05 0.6 0.7 0.4 
Shading indicates HQ exceeding 1. 

[a] No LOAEL TRV found in literature.   

[b] No acute TRV found in literature.   

Concentrations shown are on a total basis. 
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Table 5-70 Evaporation Pond Surface Water and Sediment Receptor-Specific Evaluation 

ROPC 

Surface 
Water Receptor-Specific No Effect RESLs (pCi/g) No Effect HQs 

UCL95 
(pCi/L) 

American 
Kestrel 

American 
Robin 

Deer 
Mouse 

Gray 
Fox 

American 
Kestrel 

American 
Robin 

Deer 
Mouse 

Gray 
Fox 

Ra-228 71.01 1000000 990000 11000000 64000 0.00007 0.0001 0.00001 0.001 

Th-230 1200 42000000 42000000 780000000 3200000 0.00003 0.00003 0.000002 0.0004 

ROPC 

Sediment Receptor-Specific No Effect RESLs (pCi/g) No Effect HQs 

Maximum 
(pCi/g) 

American 
Kestrel 

American 
Robin 

Deer 
Mouse Gray Fox 

American 
Kestrel 

American 
Robin 

Deer 
Mouse 

Gray 
Fox 

Ra-226 32.5 61 8.2 380 370 0.5 4 0.08 0.08 

U-nat 2566 14,000 1,100 740 4800 0.2 2 3 0.5 

Sum of Fractions (SUF) 0.7 6 3 0.6 

ROPC 

Sediment Low Effect RESLs (pCi/g) Low Effect HQs 

Maximum 
(pCi/g) 

American 
Kestrel 

American 
Robin 

Deer 
Mouse Gray Fox 

American 
Kestrel 

American 
Robin 

Deer 
Mouse 

Gray 
Fox 

Ra-226 32.5 -- 82 -- -- -- 0.4 -- -- 

U-nat 2566 -- 11,000 1,800 -- -- 0.2 1 -- 

Sum of Fractions (SUF)  0.6 1  

ROPC RESLS from LANL 2019 

Shading indicates HQ exceeding 1 
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5.3.2.3.1 Soil- Homestake Facility 

5.3.2.3.1.1 COPCs 

COPCs were evaluated for receptor-specific exposure in a food web model.  As shown in Tables 5-

63 through 5-69, NOAEL HQs exceed 1 for the following receptors: 

• Scaled quail – selenium and vanadium 

• Western kingbird – selenium and vanadium 

• Kangaroo rat - molybdenum and selenium 

• Deer mouse - molybdenum and selenium 

As shown in Tables 5-63 through 5-69, no LOAEL HQs exceed 1.  The American kestrel was 

selected as a surrogate for protected species (migratory birds, bald eagles) potentially passing 

through the area.  As shown in Table 5-65, NOAEL HQs do not exceed 1 for any COPCs for the 

American kestrel.  Based on these findings, exposure to soil at the Homestake Facility is not 

expected to result in unacceptable risks to terrestrial receptors.   

5.3.2.3.1.2 ROPCs 

No ROPCs were identified in soil following the initial screening (see Table 5-52). 

5.3.2.3.2 Soil - Land Treatment Areas 

5.3.2.3.2.1 COPCs 

COPCs were evaluated for receptor-specific exposure in a food web model.  As shown in Tables 5-

63 through 5-69, NOAEL HQs exceed 1 for the following receptors: 

• Western kingbird – vanadium 

• Kangaroo rat - selenium 

• Deer mouse - selenium 

As shown in Tables 5-62 through 5-67, no LOAEL HQs exceed 1.  The American kestrel was 

selected as a surrogate for protected species (migratory birds, bald eagles) potentially passing 

through the area.  As shown in Table 5-65, NOAEL HQs do not exceed 1 for any COPCs for the 

American kestrel.  Based on these findings, exposure to soil in the LTAs is not expected to result in 

unacceptable risks to terrestrial receptors.   

5.3.2.3.2.2 ROPCs 

No ROPCs were identified in soil following the initial screening (see Table 5-52). 

5.3.2.3.3 Evaporation Ponds 

5.3.2.3.3.1 COPCs 

COPCs were evaluated for receptor-specific exposure.  As shown in Table 5-69, manganese and 

selenium in evaporation pond surface water had HQs below 1 for all species and are not expected to 

result in unacceptable risks to terrestrial receptors.  
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 As shown in Table 5-69, NOAEL HQs exceed 1 for all receptors for molybdenum and uranium.  As 

shown in Table 5-69, LOAEL HQs exceed 1 for the following receptors. 

• Scaled quail – molybdenum 

• American robin –molybdenum 

• American kestrel – molybdenum 

• Ord’s-Kangaroo rat - molybdenum, uranium 

• Deer mouse – molybdenum, uranium 

• Kit fox - molybdenum, uranium 

As shown in Table 5-69, acute HQs exceed 1 for the following receptors.   

• Ord’s-Kangaroo rat - molybdenum 

• Deer mouse – molybdenum 

Because the acute HQ is below 1, uranium in evaporation pond surface water is not expected to 

result in unacceptable risks to terrestrial receptors.  Additional evaluation of the uncertainties and 

assumptions is needed prior to making a conclusion regarding ecological effects from evaporation 

pond exposure to molybdenum.  

5.3.2.3.3.2 ROPCs 

As shown in Table 5-69, the UCL95 EPCs for Ra-226, Ra-228, and Th-230 in evaporation pond 

surface water are below receptor-specific no effect RESLs, and the sum of fractions is less than 1.   

Table 5-69 also reports HQs for comparison to maximum sediment concentrations as EPCs, 

because a UCL95 could not be calculated due to low sample size.  HQs are greater than 1 for the 

American robin (representing herbivorous, omnivorous, and insectivorous birds) for Ra-226 and 

uranium as represented by U-natural activity.  HQs for uranium for the deer mouse also exceed 1. 

LANL has low effect RESLs, and all HQs based on dividing maximum concentrations by low effect 

RESLs were 1 or less (LANL 2019).  

 Evaluation of Uncertainties 

This BERA has many sources of uncertainty that are associated with the conservative assumptions 

characteristic of any screening assessment.   

Use of Generic ESVs/RESLs.  The ESVs used in the screening evaluation are generic values 

developed using a variety of test species and experimental conditions that may not be representative 

of the receptors and Site specific environmental conditions.  Therefore, application of these generic 

values adds uncertainty to the risk assessment because these values may not be directly relevant to 

environmental conditions at the Site (e.g., acclimation of ecological receptors over time to Site 

specific factors, differences in bioavailability of COPCs, heterogeneous soil matrices, etc.).  In 

general, these values are developed using highly conservative assumptions and tend to incorporate 

significant margins of error.  As such, the likelihood of adverse ecological effects could be 

overestimated for COPCs exceeding the ESV benchmarks. 
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The RESLs used to calculate HQs for ROPCs in the evaporation ponds are based on protection of 

aquatic life.  The ERA used EPA’s NAWQC to assess risk to birds and mammals even though the 

AWQC are not designed to protect these two receptor groups from toxicity due to ingestion of 

contaminated surface water.  However, wildlife receptors are not expected to receive the same level 

of exposure via surface water ingestion compared to aquatic community-level receptor groups (e.g., 

algae, invertebrates, fish, larval amphibians) which are in constant direct and continuous contact 

with dissolved constituents.  Use of the NAWQC as a screening tool was overly protective of avian 

and mammalian receptors that may ingest water from the ponds as a drinking water source.  This 

conservative approach carried more analytes from the SLERA into the BERA than would have been 

the case if wildlife surface water ingestion criteria had been used in the analysis. 

Analysis of Only Constituents with Established ESVs.  Data gaps that exist in this BERA include 

a lack of available toxicity benchmarks for some COPCs/ROPCs.  Toxicity benchmarks have been 

developed for the contaminants that are relatively toxic to wildlife, bioaccumulate, and are typically 

detected in the environment.  Therefore, the COPCs/ROPCs that could not be assessed because of 

a data gap are less likely to pose significant risk than those for which adequate toxicity data exist. 

Conservative Assumptions in Risk Calculations.  Conservative assumptions regarding body 

weight, ingestion rates, area of use, etc. were used in the food web model.  COPCs were assumed 

to be 100 percent available to receptors.  This is a highly unlikely circumstance based on soil 

chemistry.  Under many circumstances, both inorganic and organic compounds are chemically 

bound in the soil matrix and are not available for uptake by receptors. 

Selection of Receptors for BERA.  Receptors were selected that are likely to occur within the Site.  

Avian and mammalian receptors were evaluated for exposure to all media.  The SLERA evaluated 

plants and invertebrates, but BERA did not evaluate them in any depth because the screening 

values are the only data for these taxa.  The following evaluation helps reduce this uncertainty: 

• Arsenic - Plants were the most sensitive taxa for arsenic in soils, and the ESV in the analysis 

was based on plants.  Maximum arsenic concentrations were below the plant ESV.   

• Lead - Plants and invertebrates were not the most sensitive taxa to lead by an order of 

magnitude or more.  Lead screened out of the analysis.  

• Molybdenum - Plants were the most sensitive taxa for molybdenum, and invertebrate toxicity 

data were lacking.  Molybdenum UCL95 values in the Homestake Facility were 18 times 

higher than the plant ESV based on data from ORNL, but in the LTAs molybdenum did not 

carry forward as a COPC. 

• Selenium - Plants were the most sensitive taxa for selenium, and invertebrate toxicity data 

were higher by about an order of magnitude.  UCL95 values in the Homestake Facility were 

seven times higher than the plant EcoSSL used as the ESV, but in the LTAs selenium was 

only two times higher than the ESV. 

• Uranium - Plants were the most sensitive taxa for uranium, and invertebrate toxicity data 

were not available.  UCL95 values in the Homestake Facility were three times higher than 

the plant ESV from ORNL, but in the LTAs uranium did not carry forward as a COPC. 

• Vanadium - Plants were the most sensitive taxa for vanadium, and invertebrate toxicity data 

were not available.  UCL95 values in the Homestake Facility were 20 times higher than the 
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plant ESV from ORNL, and in the LTAs vanadium was 13 times higher than the ESV based 

on plants. 

• Radionuclides – Plants were often the most sensitive taxa for radionuclide exposure.  

Radionuclides did not carry forward in soils at the Homestake Facility or LTAs.  Therefore, 

plants have been evaluated for this stressor. 

Comparison to Soil Background.  With the exception of molybdenum and uranium, the Site does 

not appear to have elevated soil concentrations: 

• Arsenic - Arsenic was at or below background in soils from the Homestake Facility and LTAs, 

and therefore the Site does not present an excess hazard. 

• Lead - Lead was at or below background in soils from the Homestake Facility and LTAs, and 

therefore the Site does not present an excess hazard. 

• Molybdenum – Molybdenum was above background in the Homestake Facility and LTAs. 

• Selenium - Selenium was two times background in soils from the Homestake Facility, and 

below background in the LTAs. 

• Uranium – Uranium was eight times higher than background in the Homestake Facility, but 

only two times higher than background in the LTAs.  

• Vanadium - Vanadium was at or below background in soils from the Homestake Facility and 

LTAs  

• Radionuclides – All the radionuclides were similar to or lower than background in the LTAs.  

Most of the radionuclide activities were only one to two times higher than background in the 

Homestake Facility, with the exception of U-natural. 

Uncertainty in the Site Data.  There is variability inherent in the Site data, which adds to 

uncertainty in the risk estimates based on the data.  Soil samples collected from the Homestake 

Facility include a mix of samples that were collected from within areas that were remediated in 1995 

and samples that were collected from areas that were not remediated in 1995.  HMC sorted the soil 

analytical data and statically evaluated these two datasets.  The evaluation concluded that datasets 

representing samples collected from remediated areas and samples collected outside remediated 

areas are not statistically unique.  The Site data may also contain uncertainties due to analytical 

methodology, sample location, seasonal fluctuations in concentrations, or matrix interferences that 

produce false positives or negatives.  Another uncertainty in the Site data is a lack of data for total 

uranium. 

5.3.3.1 Conclusions  

The results of the ecological risk analysis were analyzed and interpreted to determine the potential 

for adverse ecological effects and to determine whether or not a conclusion of no significant risk can 

be reached for each assessment endpoint evaluated.  The ecological risk characterization 

summarizes the results of the risk analysis phase of work and provides interpretation of the 

ecological significance of the findings. 

The outcome of the Step 2 screening level evaluation provided an initial identification of 

COPCs/ROPCs based on conservative screening level risk estimates and Step 3a refined the 
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COPC/ROPC selection process using more Site specific assumptions for exposure concentrations 

and ecological effects. 

There are three possible decisions at this point in the BERA process: 

• There is adequate information to conclude that ecological risks are negligible and therefore 

no need for remediation on the basis of ecological risk; 

• The information is not adequate to make a decision at this point, and the ecological risk 

assessment  process will continue; or 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted. 

Homestake Facility and Land Treatment Area Soil.  As discussed in Section 5.3.8, exposure to 

soil is not expected to result in unacceptable risks to terrestrial wildlife receptors.  Some inorganics 

are elevated with respect to plants, but most of this is in the Homestake Facility area where more 

human disturbance occurs.  No additional risk evaluation is warranted and remedial decision-making 

on the basis of ecological risk for these two areas is not recommended. 

Evaporation Ponds. Evaporation pond surface water appears to provide limited potential for 

ecological risk to avian receptors given low chronic LOAEL and acute HQs (see Table 5-68).  There 

is some uncertainty associated with risk from exposure to molybdenum in surface water because 

acute TRVs could not be determined for avian receptors.   

For mammals, NOAEL and LOAEL HQs above one for molybdenum and uranium may indicate the 

potential for risk when using the evaporation ponds as a source of water.  However, as discussed in 

Section 5.3.9, the HQ calculations used very conservative assumptions (receptors were assumed to 

eat and drink only from the Site even though the Site provides no quality habitat) that likely 

overestimate actual risk.   

The RESLs used to calculate HQs for ROPCs in surface water are based on protection of aquatic 

life.  Because there is no aquatic life in the ponds, the RESLs are overly conservative for the avian 

and mammalian receptors at the Site.  Continual observations since the start of pond operations do 

not indicate any adverse effects to avian or mammalian receptors.  Site operation crews inspect the 

ponds daily for wildlife in and around them and no mortality or other indicators have been reported 

since operation of the first pond began in 1990.  Current permit provisions require no measures for 

mitigation to keep wildlife away from the ponds.   

Given that the evaporation ponds will be removed following completion of the groundwater 

restoration program (thereby eliminating potential exposure pathways for ecological receptors) and 

there is no indication that pond operations to date have resulted in adverse ecological effects, it is 

concluded that additional assessment is not warranted. 

SMDP:  There is adequate information to conclude that, despite some uncertainties, ecological risks 

are negligible overall for plant and invertebrate and vertebrate wildlife receptors that may come into 

contact with Site-related constituents in soil and surface water.  Therefore, remediation on the basis 

of ecological risk is not recommended. 
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6 Summary and Conclusions 

6.1 Summary 

 Nature and Extent of Contamination from the Homestake 
Facility 

6.1.1.1 Groundwater 

Nature and extent of impacts on the groundwater aquifers from milling operations are not limited to 

the Homestake Facility.  Groundwater quality standards have been established for the Homestake 

Facility and are listed in Table 6-1. 

Table 6-1 Comparison of NRC License Cleanup Level (Alluvial Aquifer) and Other 
Potential PRGs 

Constituent 

Other 
Potential 

PRGs 

NRC License 
Cleanup 

Level Basis of NRC Cleanup Level 

Selenium (mg/L) 0.051,2 0.32 Background 

Uranium (mg/L) 0.031,2 0.16 Background 

Molybdenum (mg/L) 0.083 0.10 

40 CFR Part 192 – Standards for 

Control of Residual Radioactive 

Materials from Inactive Uranium 

Processing Sites 

Sulfate (mg/L) 6002 1,500 Background 

Nitrate (mg/L) 101,2 12 Background 

Vanadium (mg/L) - 0.02 Analytical Detection Limit 

Thorium-230 (pCi/L) 151 0.3 Analytical Detection Limit 

Radium-226 and 
Radium-228 (pCi/L) 

51 5 

40 CFR Part 192 – Standards for 
Control of Residual Radioactive 
Materials from Inactive Uranium 
Processing Sites 

1. EPA Primary Maximum Contaminant Level 

2. NMAC 20.6.2.3103A 

3. EPA risk-based value selected in the Molycorp Inc. ROD (EPA 2010b) 

Based on the comparison in Table 6-1, molybdenum is the only COPC/ROPC where other potential 

PRGs are more stringent than the NRC License Cleanup Levels, excluding those where the NRC 

License Cleanup Levels was set to background. 

6.1.1.1.1 Alluvial Aquifer 

Groundwater in the alluvial aquifer has been impacted by historic milling operations.  Remediation of 

the alluvial aquifer was initiated in 1977 with significant progress to date; however, significant 

contamination still exists.  Uranium, selenium, molybdenum, sulfate, TDS, chloride and nitrate 

concentrations exceed the groundwater quality standards established for the Homestake Facility.  

The extent of groundwater impacts from these chemicals is beyond the LTP.  Thorium and Ra-
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226/228 have impacted the alluvial aquifer below the LTP.  Figures 3-3 through 3-26 display the 

extent of groundwater impacts in the alluvial aquifer.  

6.1.1.1.2 Upper Chinle Aquifer 

Uranium, selenium, molybdenum, vanadium, sulfate, TDS, and chloride concentrations in the Upper 

Chinle aquifer exceed mixing zone NRC Site Cleanup Levels below and south of the LTP.  In 

addition, non-mixing zone NRC Site Cleanup Levels for uranium, selenium, molybdenum, sulfate, 

TDS, and chloride were exceeded in the Upper Chinle aquifer.  Figures 3-28 through 3-40 display 

the extent of groundwater impacts in the Upper Chinle aquifer. 

6.1.1.1.3 Middle Chinle Aquifer 

In the Middle Chinle mixing zone west of the LTP, uranium, selenium, molybdenum, sulfate, TDS, 

and nitrate exceed NRC Site Cleanup Levels.  In addition, uranium, selenium, and TDS exceed the 

non-mixing zone NRC Site Cleanup Levels south of the license boundaries, with uranium also 

exceeding mixing zone standards in this area.  Figures 3-42 through 3-50 display the extent of 

groundwater impacts in the Middle Chinle aquifer. 

6.1.1.1.4 Lower Chinle Aquifer 

Uranium has impacted groundwater in the mixing zone and non-mixing zone of the Lower Chinle 

aquifer south of the LTP.  Refer to Figures 3-52 through 3-57 for the extent of uranium above NRC 

Site Cleanup Levels in the Lower Chinle aquifer. 

6.1.1.1.5 San Andres-Glorietta Aquifer 

Uranium milling operations at the Bluewater Mill Site, which is located approximately 4 miles west 

north-west (directly upgradient) of the LTP released uranium to the SAG aquifer.  Refer to Figure 3-

60 for an isoconcentration contour map for uranium in the SAG aquifer.   

Because the SAG aquifer has been used as a source of fresh water by HMC, ten SAG wells are 

routinely monitored by HMC.  The location of these wells is shown on Figure 2-43.  With no areas of 

direct communication within the area where the alluvial aquifer is impacted by the Homestake 

tailings seepage, and only very limited hydraulic communication through the Chinle shale, the SAG 

aquifer is not affected by Site releases (HMC 2019a). 

6.1.1.2 Soil 

The ROPCs identified for soils at Homestake Facility include Ra-226, Ra-228, Th-232, and U-238.  

Radionuclides that exceeded screening levels, produced risk in forward risk calculations, and 

exceeded background for the most sensitive human receptor are considered ROPCs.  Table 6-2 

summarizes the statistics for each of these ROPCs based on risk estimates for the default 

composite worker.  Note that this receptor is identified as unlikely, and that the long-term worker for 

the DOE legacy effort would have an exposure level nearly 20 times lower as described in the 

uncertainty section of the risk assessment (see Section 5.2.5.3.3, page 5-82).  However, the extent 

of the area that will be turmed over to DOE is to be determined, though the extent will likely exceed 

the existing NRC license boundary, similar to other Uranium Mill Tailings Radiation Control Act Title II sites.  
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Table 6-2 Summary of Soil ROPCs Homestake Facility (pCi/g) 

ROPC n Minimum Maximum UCL95 Background UCL95  

Surface Soil 

Bi-212 27 0.39 2.04 1.498 1.195 

Bi-214 27 0.504 5.79 2.333 0.948 

Cs-137 27 0.0105 0.151 0.0672 0.0731 

K-40 27 12.9 21.2 18.1 18.35 

Pa-234m 26 1.2 18.9 4.603 1.515 

Pb-212 27 0.425 1.67 1.348 1.104 

Pb-214 27 0.54 6.13 2.468 1.017 

Ra-223 20 0.097 0.67 0.414 0.296 

Ra-226 50 0.65 9.0 4.027 1.81 

Ra-228 27 0.483 1.71 1.422 1.14 

Th-227 8 0.047 0.227 0.174 0.13 

Th-228 27 0.47 2.34 1.604 1.412 

Th-230 51 0.44 7.4 2.596 1.393 

Th-232 27 0.39 1.81 1.372 1.135 

Th-234 20 0.28 11.2 3.260 0.703 

Tl-208 27 0.138 0.527 0.434 0.357 

U-natural 24 1 30 9.706 1.14 

U-234 27 0.58 18.3 4.287 1.141 

U-235 27 0.071 0.697 0.307 0.112 
U-238 27 0.79 19 4.323 1.147 

Surface and Subsurface Soil Combined* 

Ra226 25 0.04 9.9 4.348 1.81 

Th230 25 0.02 2.9 2.607 1.393 

U-natural 25 1 20 11.29 1.14 
Notes:  

*  = These are the only ROPCs sampled in both surface and subsurface soil.  

n = number of observations 

UCL = upper confidence limit 

ROC – radionuclide of concern 

Based on comparison to background, surface soil concentrations of U-234, U-238 and Ra-226 are 

elevated.  Pa-234m, Pb-214, and Ra-226 are also elevated above background.  Spatially, there does 

not appear to be a discernable pattern to the concentrations of these constituents.  Soil remediation 

of much of the Homestake Facility was completed in the early and mid-1990s (refer to Figure 1-5 for 

the extent of the remediation area).  The surface soil action level for the remediation was 10.5 pCi/g 

of Ra-226, which is above the highest concentration detected at the Site in 2009 (ERG 2014).  The 

current UCL95 is less than half of the action level.  Other COPCs were not analyzed during the 

remediation that took place during the 1990s. 

6.1.1.3 Air 

Air particulates are continuously monitored at seven locations around the Homestake Facility (refer 

to Figure 3-64).  The location identified as HMC-6 in Figure 3-64 represents background conditions, 
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and is located due west of the LTP at the westernmost side of the property boundary.  Locations 

HMC-4 and HMC-5 are proximal to the nearest residences and are used to evaluate the equivalent 

radiation dose received by the public.  The evaluation uses quarterly monitoring data for four 

radionuclides (uranium-238, uranium-234, thorium-230, and radium-226) and is published in 

Semiannual Environmental Monitoring Reports (HMC 2019c).  The equivalent radiation dose at 

HMC-4 and HMC-5 from Homestake Facility emissions is estimated by subtracting the dose from 

background concentrations measured at HMC-6.  Based on these calculations, the annual radiation 

dose from particulates ranged from 0.2 to 2.4 mrem over the last 4 years.  Compared to the NRC 

limit for the public of 10 mrem/yr (refer to 10 CFR 20.1101), the equivalent radiation dose attributable 

to air particulates is relatively small.  Particulates in air were below screening levels and are not 

considered a source of elevated cancer risk. 

Radon in air was the major risk driver for the human health risk assessment; however, background 

concentrations of radon are a major contributor to radon risk estimates.  The average radon 

concentration for 2018 at HMC-4 and HMC-5 was 0.89 and 0.84 pCi/L respectively.  The average 

annual concentration at the background location (HMC-16) was 0.35 pCi/L.  Subtracting the 

background concentration from the measured concentrations at HMC-4 and HMC-5 results in net 

radon concentrations of 0.54 and 0.49 pCi/L, respectively.  Based on these concentrations, the 

equivalent calculated radiation dose at locations HMC-4 and HMC-5 is 41 and 37 mrem/yr 

respectively.  

An estimate of the radiation dose from direct exposure to radiation sources at the Homestake Facility 

is obtained from optically stimulated luminescence (OSL) dosimeters placed at each monitoring 

station.  The average annual dose in 2018 was calculated at HMC-4 and HMC-5 to be 130 and 131 

mrem/yr, respectively.  The average annual dose at the background location (HMC-16) was 

calculated to be 115 mrem/yr.  Using a 75 percent occupancy factor, the net annual dose for HMC-4 

and HMC-5 was calculated to be 15 and 16 mrem/yr for HMC-4 and HMC-5 respectively. 

Total Effective Dose Equivalent (TEDE) to the nearest resident is calculated by adding net doses 

from inhalation of airborne particulate, from the exposure to radon, and from direct gamma radiation.  

The 2018 TEDE at HMC-4 was 52 mrem/yr and at HMC-5 was 50 mrem/yr.  These are below the 

NRC limit of 100 mrem/yr (refer to 10 CFR 20.1301) for public exposure.   

 Nature and Extent of Contamination Within Land Treatment 
Areas 

6.1.2.1 Groundwater 

Impacts to the underlying aquifers resulting from irrigation using Site groundwater were evaluated for 

each of the LTA fields.  Refer to Figure 1-2 for a plan view of the Site showing the location of the 

LTA fields.   

Based on the chemistry of the water applied to the LTAs, uranium, selenium, and molybdenum are 

the COPCs for groundwater below the LTAs.  Other parameters including sulfate, TDS, chloride, and 

nitrate are also monitored to evaluate impacts on water quality. 

6.1.2.1.1 Groundwater Impacts at the 120-Acre Flood Irrigation Field 

Figures 3-67 through 3-73 present groundwater COPC concentrations over time using data collected 

from 6 groundwater monitoring wells located within and around the 120-acre flood irrigation field.  A 
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few concentrations appear to be increasing over time, but the data is either inconsistent, the period 

of increase does not reasonably coincide with the start of irrigation activities, and/or is not supported 

by similar increases in nearby wells.  For instance, uranium concentrations appear to be increasing 

in Well 844; however, the increase began in 1994 (6 years prior to the start of irrigation) and there is 

no evidence of similar increases in other monitoring wells.  Based on review of the monitoring well 

data collected in this field, there do not appear to be data trends that point to groundwater impact 

from the historical irrigation activities.   

6.1.2.1.2 Groundwater Impacts at the 150-Acre Center Pivot and 24 Acre Flood Irrigation 
Fields 

Figures 3-76 through 3-82 present groundwater COPC concentrations over time using data collected 

from 6 groundwater monitoring wells located within and around the 150-acre center pivot and 24 

acre flood irrigation fields.  Based on review of the monitoring well data collected in this field, there 

do not appear to be data trends that point to groundwater impact from the historical irrigation 

activities.   

6.1.2.1.3 Groundwater Impacts at the 100-Acre Center Pivot Irrigation Field 

Figures 3-85 through 3-91 present groundwater COPC concentrations over time using data collected 

from 6 groundwater monitoring wells located within and around the 100-acre center pivot fields.  

Based on review of the monitoring well data collected in this field, there do not appear to be data 

trends that point to groundwater impact from the historical irrigation activities.   

6.1.2.2 Soil 

Impacts to soil resulting from irrigation using Site groundwater were evaluated for each of the LTA 

fields.  Soil samples have been collected from within and near the irrigation fields from 1999 through 

2013.  In 2017 and 2018, comprehensive soil sampling and analysis at each of the four irrigation 

fields was completed (Final Status Survey).  The objective of the sampling and analysis program 

was to evaluate whether concentration of constituents of potential concern met the proposed criteria 

for unrestricted release from NRC Radioactive Materials License SUA-1471.  Over one hundred 

samples were collected and analyzed for selenium, uranium and Ra-226.  Based on the results, it 

was concluded that the criteria for unrestricted release had been met.  In 2018, to confirm these 

results, HMC funded a study by ORISE to independently sample the four LTA fields and confirm or 

deny the conclusions of the previous study.  This study consisted of gamma surveys as well as soil 

sampling and analysis.  Results of the ORIS study were consistent with the Final Status Survey. 

 Human Health Risk Assessment 

6.1.3.1 Human Health Risk Assessment for the Homestake Facility 

An evaluation of risks to human health from environmental media Homestake Facility was conducted 

for the RI.  Receptors were selected which conservatively represent current land uses and future 

land uses which are reasonably expected.  Tables 6-3 and 6-4 summarize the cumulative cancer 

and non-cancer risks, for chemicals and radionuclides. 
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Table 6-3 Cancer Risks Homestake Facility  

Receptor Media 

Total 
Cancer 

Risk 

Inherent 
Background 

Risk1 

Excess Risk 
Attributable to 

Site2 

Future Composite Worker 

Soil 2E-03 7E-04 8E-04 

Air 2E-02 1E-02 1E-02 

Total 2E-02 1E-02 1E-02 

Future Construction Worker 

Soil 7E-05 3E-05 4E-05 

Air 8E-04 4E-04 4E-04 

Total 9E-04 4E-04 4E-04 

Current Trespasser 

Soil 4E-05 2E-05 2E-05 

Air 1E-04 7E-05 3E-05 

Total 1E-04 9E-05 5E-05 

Future Trespasser 

Soil 4E-05 1E-05 2E-05 

Air 1E-04 7E-05 3E-05 

Total 1E-04 8E-05 5E-05 

Notes: 

1.  Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background 

soil EPC.  Air background risk is for inhalation and immersion to Rn-222.  Does not include pond media exposure. 

2.  Excess risk is the sum of the Site surface soil pathway risks or hazards minus the background risk or hazard for 

that constituent.  If less than zero, the value is set to zero. 

Table 6-4 Non-Cancer Risks Homestake Facility  

Receptor Media 

Total Non-
Cancer 

Risk 

Inherent 
Background 

Risk1 

Excess Risk 
Attributable to 

Site2 

Future Composite Worker 

Soil 8E-02 2E-02 6E-02 

Air NA NA NA 

Total 8E-02 2E-02 6E-02 

Future Construction Worker 

Soil 3E-01 6E-02 2E-01 

Air NA NA NA 

Total 3E-01 6E-02 2E-01 

Current Trespasser 

Soil 1E-02 3E-03 1E-02 

Air NA NA NA 

Total 1E-02 3E-03 1E-02 

Future Trespasser 

Soil 1E-02 3E-03 1E-02 

Air NA NA NA 

Total 1E-02 3E-03 1E-02 

Notes: 

1.  Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background 

soil EPC.   

2.  Excess risk is the sum of the Site surface soil pathway risks or hazards minus the background risk or hazard for 

that constituent.   

NA – there are no noncancer risks for air 
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Risk estimates above 1x10-4 for the composite worker within the Homestake Facility were calculated 

for both soil and radon in air.  Risks due to soil are likely overstated because the Homestake Facility 

will be turned over to DOE as a legacy site greatly reducing the worker exposure duration.  However, 

the extent of the area that will be turmed over to DOE is to be determined.   

Risk to construction workers within the Homestake Facility is above the cancer risk management 

range.  This is primarily due to radon in air.   

Cancer risks to current and future trespassers for the Homestake Facility are within the risk 

management range. 

Non-cancer hazard quotients associated with exposure to media from the Homestake Facility under 

the assumptions made in this HHRA are all below 1.   

6.1.3.2 Human Health Risk Assessment Within Land Treatment Areas 

An evaluation of risks to human health from environmental media at the LTAs was conducted for the 

RI.  Receptors were selected which represent current land uses and future land uses which are 

reasonably expected.  Tables 6-5 and 6-6 summarize the calculated cancer and non-cancer risks for 

the selected receptors. 

Table 6-5 Cancer Risks Within Land Treatment Areas 

Receptor Media 
Total 

Cancer Risk 
Inherent 

Background Risk1 
Excess Risk 

Attributable to Site 2 

Future Composite Worker 

Soil 8E-04 7E-04 1E-04 

Air 2E-02 1E-02 1E-02 

Total 2E-02 1E-02 1E-02 

Future Construction Worker 

Soil 4E-05 3E-05 4E-06 

Air 8E-04 4E-04 4E-04 

Total 8E-04 4E-04 4E-04 

Current and Future 
Trespasser 

Soil 2E-05 2E-05 4E-06 

Air 1E-04 7E-05 3E-05 

Total 1E-04 9E-05 3E-05 

Notes: 

1.  Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background 

soil EPC.  Air background risk is for inhalation and immersion to Rn-222. 

2.  Excess risk is the sum of the Site surface soil pathway risks or hazards minus the background risk or hazard for 

that constituent.  If less than zero, the value is set to zero. 
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Table 6-6 Non-Cancer Risks Within Land Treatment Areas 

Receptor Media 
Total Non-

Cancer Risk 
Inherent Background 

Risk1 

Excess Risk 
Attributable to 

Site2 

Future Composite Worker 

Soil 3E-02 2E-02 1E-02 

Air NA NA NA 

Total 3E-02 2E-02 1E-02 

Future Construction Worker 

Soil 1E-01 6E-02 4E-02 

Air NA NA NA 

Total 1E-01 6E-02 4E-02 

Current and Future 
Trespasser 

Soil 5E-03 3E-03 2E-03 

Air NA NA NA 

Total 5E-03 3E-03 2E-03 

Notes: 

1.  Background risk is for background soil ingestion, dermal contact, and inhalation pathways based on background 

soil EPC.   

2.  Excess risk is the sum of the Site surface soil pathway risks or hazards minus the background risk or hazard for 

that constituent.  If less than zero, the value is set to zero. 

NA – there are no noncancer risks for air 

For construction workers, risk is less than 1x10-4 in soil, but above this for air.  Risk is largely due to 

measured concentrations of radon in indoor air selected as representative of potential trench air 

concentrations.   

There are no non-cancer hazard quotients above 1 associated with exposure to media at the LTA 

under the assumptions made in this HHRA.  

 EPA Human Health Risk Assessment for the Subdivisions 

The EPA completed HHRA for receptors living in the subdivisions located southwest of the 

Homestake Facility (refer to Figure 1-2).  Prior to completing the HHRA, EPA performed field 

investigation.  Elements of the field investigation included: 

• Gamma Radiation Scanning:  Performance of a walking, gamma scan (2-3 feet per 

second; 15 inches above ground surface) at 90 properties in the subdivisions south of the 

Homestake Facility.  Gamma radiation scanning was also conducted around each home up 

to a maximum of one-acre surface area throughout the yard.  In addition, scanning occurred 

on approximately 250 acres of HMC property, between the evaporation ponds and the 

fenceline separating HMC property and residential subdivisions.  EPA conducted the gamma 

scan on HMC property to investigate whether: 

o spraying uranium contaminated water high into the air results in contaminants being 

deposited in the area down gradient from the evaporation ponds, and 

o heavy rains could have resulted in contaminants being carried from the uranium mill 

tailing piles and evaporation ponds into adjacent residential neighborhoods.  

The conclusion from the gamma scan was “…there was no definitive pattern leading away 

from the evaporation ponds” (EPA 2014a).   
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• Soil Sampling and Analysis:  A total of 640 soil samples were collected from private 

properties, at various locations on Homestake’s property, and from an area south of the 

residential properties to evaluate background conditions.  The location of the soil samples 

collected on HMC property and background soil sampling locations are shown on Figure 3-

58. 

• Ambient and Indoor Air Sampling and Radon Analysis:  The EPA’s year-long radon 

sampling began in September 2010 and was completed it in November 2011.  Four quarters 

of sampling were completed in homes, both indoors and outdoors, in the five subdivisions 

south of the Homestake Facility, on Homestake’s property and north of the large tailings pile, 

and in Bluewater Village, the location EPA selected to represent background.  Approximately 

1,500 radon samples were collected and analyzed.   

Two land use exposure scenarios were evaluated by EPA: 

• residential 

• subsistence farming 

The subsistence farmer scenario assumed duration is 40 years.  Subsistence farming also assumes 

that 100% of the residences food is produced on the property within the subdivisions for this 

duration, which is extremely conservative and highly unlikely assumption, for the following reasons: 

• Subsistence farming is extremely rare in the United States, especially in the arid west, where 

soil and climate is not conducive to growing a variety of fruits and vegetables.   

• None of the properties appear large enough to support the production of the variety of fruits, 

vegetables, and grains assumed in the model, as well as provide 100% of the foodstuff for 

milk cows, beef cattle, chickens for consumption, and chickens for egg production.  To 

support this assertion, HMC researched the size, lot sizes, and property ownership within the 

subdivision using the Cibola County Assessor's Office – refer to Table 6-7 (Cibola County, 

2015).  HMC also researched available on the acreage needed to support cows and 

estimates that at a minimum, 36 acres of grazing pasture would be needed to support one 

head of cattle (Sprinkle and Bailey 2004).  When comparing this information, it is apparent 

that the subsistence farmer scenario is a highly unlikely and extremely conservative 

exposure scenario. 

Table 6-7 Adjacent Subdivision Lot and Property Sizes 

Subdivision 
Name 

Subdivision 
Size (acres)  

Number 
of Lots 

Average Lot 
Size (acres) 

Largest Property 
Size (acres) 

Valley Verde 
Estates 

122 100 1.2 1.6 

Pleasant Valley 54 17 3.2 9.2 

Murray Acres 132 30 4.4 17.1 

Broadview Acres 68 54 1.3 4.6 

Felice Acres 68 14 4.9 6.6 

Included in both the residential and subsistence farmer exposure scenario is the risk to the use of 

groundwater for drinking water and other domestic purposes.  Significantly, all homes within the 

subdivisions near the Homestake Facility are currently receiving domestic water from the Milan 
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municipal water system, with the exception of one Valle Verde residence.  Costs to hookup the 

subdivision residential structures were funded by HMC.  Based on the reality of the drinking water 

source for the residential properties, calculating the risks based on 100% of domestic water being 

derived from untreated groundwater is extremely conservative. 

Table 6-8 presents RME cancer risks from radionuclides for current and future residents. 

Table 6-8 RME Cancer Risks from Radionuclides: Current/Future Residents 

Medium 
Exposure 
Pathway 

Radionuclides 
Of Primary 
Concern 

Total 
Cancer Risk 

Inherent 
Background 

Risk 

Risk 
Attributable 

to Site 

Soil 

Ingestion, 
external, 
inhalation and 
produce 
consumption 

Ra-226+D 
(external 
exposure) 

2.4x10-4 1.8x10-4 6.0x10-5 

Air 
Inhalation of 
Ambient Air 

Rn-222 +D 
(inhalation) 

1.8x10-3 1.3x10-3 5.0x10-4 

Total   2.0x10-3 1.5x10-3 5.6x10-4 

Goundwater1 
Ingestion and 
inhalation 

Rn-222+D & Ra-
226 +D 
(inhalation) Ra-
228+D 
(ingestion) 

2.2x10-3 See Note 2 See Note 2 

Notes: 

1.  Risk is from exposure to radionuclides in well water in the event that a well is dug and used for domestic purposes 

sometime in the future.   

2.  Radionuclide background concentrations in groundwater were not determined. 

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in soil is above EPA’s cancer risk management range; however, when risk attributable 

to background are factored out, cancer risks from exposure to radionuclides in soils are within the 

cancer risk management range. 

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in ambient (outdoor) air is above EPA’s cancer risk management range.  The analysis 

shows that most of this risk is attributable to background concentrations of radon.  After factoring our 

background risks, the risk from reasonable maximum exposure to radionuclides in outdoor air is 

above the cancer risk management range.    

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in untreated groundwater used for domestic purposes is above the cancer risk 

management range.    

Table 6-9 presents RME cancer risks from radionuclides for current and future subsidence farmers. 
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Table 6-9 RME Cancer Risks From Radionuclides: Current/Future Subsistence 
Farmer 

Medium 
Exposure 
Pathway 

Radionuclides 
Of Primary 
Concern 

Total 
Cancer Risk  

Inherent 
Background 

Risk 

Risk 
Attributable 

to Site 

Soil 

Ingestion, 
external, 
inhalation, 
produce 
consumption, 
beef, milk, 
poultry, and egg 
consumption 

Ra-226+D 
(external 
exposure) and 
Ra- 226+D, U-
234 and U238 in 
milk 

1.1 x 10-3 8.8 x 10-4 2.2 x 10-4 

Air 
Inhalation of 
Ambient Air 

Rn-222 +D 
(inhalation) 

1.8 x 10-3 1.3 x 10-3 5.0 x 10-4 

Total     2.9 x 10-3 2.18 x 10-3 7.2 x 10-4 

Goundwater1 
Ingestion and 
inhalation 

Rn-222+D & Ra-
226 +D 
(inhalation) Ra-
228+D 
(ingestion) 

2.2 x 10-3 See Note 2 See Note 2 

Notes: 

1.  Risk is from exposure to radionuclides in well water in the event that a well is dug and used for domestic purposes 

sometime in the future.   

2.  Radionuclide background concentrations in groundwater were not determined. 

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in soil is above EPA’s cancer risk management range; however, when risk attributable 

to background are factored out, cancer risks from exposure to radionuclides in soils are within the 

cancer risk management range.    

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in ambient (outdoor) air is above EPA’s cancer risk management range.  The analysis 

shows that most of this risk is attributable to background concentrations of radon.  After factoring our 

background risks, the risk from reasonable maximum exposure to radionuclides in outdoor air is 

above the cancer risk management range.    

Based on EPA’s analysis, residential cancer risk from reasonable maximum exposure to 

radionuclides in untreated groundwater used for domestic purposes is above the cancer risk 

management range.    

 Screening Level Ecological Risk Assessment 

The results of the ecological risk analysis were analyzed and interpreted to evaluate the potential for 

adverse ecological effects and conclude whether or not significant risk exists for each assessment 

endpoint evaluated.  Based on the development of an ecological CSM for the Site the following 

relevant potential exposure pathways were identified: 

• Potential exposure of vegetation and soil invertebrates by direct contact to constituents in 

terrestrial habitat Homestake Facility and in the LTAs;  
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• Potential exposure of terrestrial avian and mammalian receptors from foraging and through 

uptake in the food chain to constituents in terrestrial habitat Homestake Facility and in the 

LTAs; and 

• Potential exposure of avian and mammalian receptors by contact to constituents in the on-

Site evaporation ponds (Homestake Facility).  

Based on the identification of potentially complete exposure pathways, assessment endpoints and 

measures of effect were identified.  Assessment endpoints contain an entity (e.g., avian population) 

and an attribute of that entity (e.g., survival rate).  The following assessment endpoints and 

measures of effect were selected for the BERA: 

Soil Assessment Endpoint 1 – Survival, growth, and reproduction of terrestrial plant and soil 

invertebrate communities in Homestake Facility and LTA upland habitat areas. 

Soil Measure of Effect 1 – Comparison of maximum concentrations of constituents in soil-to-soil 

screening values derived for the protection of plants and soil invertebrates.  

Soil Assessment Endpoint 2 – Survival, growth, and reproduction of terrestrial wildlife receptors 

within the Homestake Facility and LTA upland habitat areas. 

Soil Measure of Effect 2 – Comparison of maximum concentrations of constituents in soil-to-soil 

screening values derived for the protection of avian and mammalian receptors exposed to soil or to 

dietary items bioaccumulating analytes from soil.  

Evaporation Pond Assessment Endpoint 1 – Survival, growth, and reproduction of wildlife 

receptors that may occasionally ingest water from the evaporation ponds. 

Surface Water Measure of Effect 1 – Comparison of maximum concentrations of constituents in 

evaporation pond surface water to screening values derived for protection of aquatic receptors. 

An initial screening level evaluation (Step 2) identified COPCs/ROPCs based on conservative 

screening level risk estimates.   

For soils Homestake Facility, soil assessment endpoint 1 (survival, growth, and reproduction of 

plants and soil invertebrates) and soil assessment endpoint 2 (protection of terrestrial wildlife) were 

evaluated and the following COPCs were identified: lead, molybdenum, selenium, uranium, and 

vanadium.  No ROPCs were identified.   

For soils within the LTAs, soil assessment endpoint 1 (survival, growth, and reproduction of plants 

and soil invertebrates) and soil assessment endpoint 2 (protection of terrestrial wildlife) were 

evaluated and the following COPCs were identified: lead, selenium, and vanadium.  No ROPCs 

were identified.   

Evaporation pond assessment endpoint 1 (survival, growth, and reproduction of wildlife that may 

occasionally drink water from the evaporation ponds) was evaluated and the following COPCs in 

surface water were identified: arsenic, molybdenum, selenium, uranium, and vanadium, radium-226, 

thorium-228, and thorium-230.   

For this BERA, further evaluation (Step 3a) refined the COPC/ROPC selection process using more 

Site-specific assumptions for exposure concentrations and food web modeling.  

Homestake Facility and Land Treatment Area Soil.  As discussed in Section 5.3.8, exposure to 

soil is not expected to result in unacceptable risks to terrestrial receptors.  No additional risk 
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evaluation is warranted and remedial decision-making on the basis of ecological risk for these two 

areas is not recommended. 

Evaporation Ponds.  Evaporation pond surface water appears to provide limited potential for 

ecological risk to avian receptors given low chronic LOAEL and acute HQs (see Table 5-58).  There 

is some uncertainty associated with risk from exposure to molybdenum in surface water because 

acute TRVs could not be determined.   

For mammals, NOAEL and LOAEL HQs above one for molybdenum and uranium may indicate the 

potential for risk when using the evaporation ponds as a source of water.  However, as discussed in 

Section 5.3.9, the HQ calculations used very conservative assumptions (receptors were assumed to 

eat and drink only from the Site even though the Site provides no quality habitat) that likely 

overestimate actual risk.   

The RESLs used to calculate HQs for ROPCs are based on protection of aquatic life.  Because there 

is no aquatic life in the ponds, the RESLs are overly conservative.  Continual observations since the 

start of pond operations do not indicate any adverse effects to avian or mammalian receptors.  HMC 

operation crews inspect the ponds daily for wildlife in and around them and no mortality or other 

indicators have been reported since operation of the first pond began in 1990.  Current permit 

provisions require no measures for mitigation to keep wildlife away from the ponds.   

Given that the evaporation ponds will be removed following completion of the groundwater 
restoration program (thereby eliminating potential exposure pathways for ecological receptors), and 
there is no indication that pond operations to date have resulted in adverse ecological effects, it is 
concluded that additional assessment is not warranted. 

SMDP:  There is adequate information to conclude that, despite some uncertainties, ecological risks 

are negligible overall for plant and invertebrate and vertebrate wildlife receptors that may come into 

contact with Site-related constituents in soil and surface water.  Therefore, remediation on the basis 

of ecological risk is not recommended. 

6.2 Preliminary Remedial Action Objectives 

Under the National Contingency Plan, Remedial Action Objectives (RAOs) are established to specify 

“contaminants and media of concern, potential exposure pathways, and remediation goals” (40 CFR 

§300.430(e)(2)(i)).  RAOs provide a foundational consideration in the process of comparing remedial 

alternatives and help to focus the development and evaluation of alternatives.  Preliminary RAOs are 

described below.  RAOs typically evolve over the course of the RI/FS process and become final only 

when the ROD is signed.  The EPA and New Mexico Environment Department are currently 

performing an independent reassessment of background for groundwater of the alluvial and Chinle 

aquifers as part of the CERCLA RI/FS Equivalency process.  The outcome of this reassessment will 

likely result in modification of the preliminary remediation goals identified in the RAOs described 

below, which are based partly on background and have been established by the NRC in License 

SUA-1471 and NMED Groundwater Discharge Permit DP-200. 

RAO1 – Protect future workers and potential downgradient receptors from ingestion of groundwater 

from the alluvial, Upper Chinle, Middle Chinle, and Lower Chinle aquifers containing COPCs and 

ROPCs above NRC Site Cleanup Levels established in NRC License SUA-1471, DP-200, and 

agreed upon by EPA in correspondence to NRC dated September 27, 2005. 
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RAO2 – Protect human receptors from inhalation of Rn-222 emissions from the Homestake Facility 

by limiting average radon flux from the LPT and SPT to 20 pCi/m2s. 
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FIGURE 1-1
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source: USA Topo Maps:  National Geographic Society, i-cubed

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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FIGURE 1-2
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
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GRANTS MINERAL BELT

FIGURE 1-3
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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FIGURE 1-6
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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2018 MAJOR OPERATIONAL FLOWS

FIGURE 1-7
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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RO PLANT PROCESS DIAGRAM

FIGURE 1-8
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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DAYTIME WIND ROSE

FIGURE 2-1
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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NIGHTTIME WIND ROSE

FIGURE 2-2
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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2013 SUA-1471, Homestake Grants Reclamation 

Project, HMC, 2013 
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REGIONAL STRUCTURAL FEATURES

FIGURE 2-3
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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BEDROCK GEOLOGY

FIGURE 2-4
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Adopted from: 
Grants Reclamation Project Updated 
Corrective Action Program, HMC, 2012 
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3D HYDROGEOLOGY

FIGURE 2-5
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Adopted from: 
Grants Reclamation Project Updated 
Corrective Action Program, HMC, 2012 
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HYDROGEOLOGIC CROSS SECTION

FIGURE 2-6
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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HYDROGEOLOGICAL CROSS SECTION A-A'

FIGURE 2-7
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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HYDROGEOLOGICAL CROSS SECTION B-B'

FIGURE 2-8
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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HYDROGEOLOGICAL CROSS SECTION C-C'

FIGURE 2-9
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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HYDROGEOLOGICAL CROSS SECTION D-D'

FIGURE 2-10
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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SATURATED EXTENT OF ALLUVIAL AQUIFER

FIGURE 2-11
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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EXTENT OF UPPER CHINLE

FIGURE 2-12
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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EXTENT OF MIDDLE CHINLE

FIGURE 2-13
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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EXTENT OF LOWER CHINLE

FIGURE 2-14
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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Corrective Action Program, HMC, 2012 
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ALLUVIAL WELL LOCATIONS

FIGURE 2-16
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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ALLUVIAL WELL LOCATIONS

FIGURE 2-17
DETAIL MAP 1

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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ALLUVIAL WELL LOCATIONS

FIGURE 2-18
DETAIL MAP 2

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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ALLUVIAL WELL LOCATIONS

FIGURE 2-19
DETAIL MAP 3

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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ALLUVIAL WELL LOCATIONS

FIGURE 2-20
DETAIL MAP 4

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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FIGURE 2-30
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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LOWER CHINLE WELL LOCATIONS

FIGURE 2-42

   OVERVIEW  MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT   

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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LOWER CHINLE WATER ELEVATION AND FLOW DIRECTION

FIGURE 2-43

OVERVIEW   MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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SAG WELL LOCATION, WATER ELEVATION, AND FLOW DIRECTION MAP

FIGURE 2-44

OVERVIEW   MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019

SAG CROSS-SECTION

FIGURE 2-45

CROSS   SECTION

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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SUPPLEMENTAL BACKGROUND INVESTIGATION BORING AND ERT LINE LOCATION PLAN

FIGURE 2-46

OVERVIEW   MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   Draft Supplemental Background Soil and Groundwater 
Investigation Report Grants Reclamation Project, Cibola County, New Mexico. August 2019
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SUPPLEMENTAL BACKGROUND INVESTIGATION ERT LINE 1 CROSS-SECTION

FIGURE 2-47

2D INVERSION   MODEL

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   Draft Supplemental Background Soil and Groundwater 
Investigation Report Grants Reclamation Project, Cibola County, New Mexico. August 2019
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SUPPLEMENTAL BACKGROUND INVESTIGATION ERT LINE 2 CROSS-SECTION

FIGURE 2-48

2D INVERSION   MODEL

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   Draft Supplemental Background Soil and Groundwater 
Investigation Report Grants Reclamation Project, Cibola County, New Mexico. August 2019
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SECTION 33-34 IRRIGATION PIPELINES AND WELLS

FIGURE 3-1
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

2~28 
32 33 

150 AC CENTER PIVOT 

!___......-___ 
14 

XltS 

--LEGEND--
--"!- IRRIGATIIJrf PIPELINE 

b"'• ~Tll»il SI.PPLY YELL 

fl)( StC'!il,a½4 ~A~A-fflE POINT 

•1 X stCI9tF ~~-?' 

RETURN FLOV TRENCH~ 



PATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\VERSION2\BARRICK_FIG3-2_LANDSCAPE8X11.MXD  -  USER: RWOEHL  -  DATE: 9/9/2019

Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SECTION 28 IRRIGATION PIPELINES AND WELLS

FIGURE 3-2
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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ALLUVIAL AQUIFER URANIUM CONCENTRATIONS
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019

LARGE - TAILINGS-PILE

PLEASANT-VALLEY
ESTATES

MURRAY-ACRES

BROADVIEW 
ACRES

VALLE VERDE

FELICE-ACRES

100 ACRE CENTER PIVOT

150 ACRE CENTER PIVOT 174 ACRE CENTER PIVOT
AND FLOOD IRRIGATION

FLOOD IRRIGATION
120 AC FLOOD

COUNTY ROAD 25

COUNTY ROAD 63

RAILROADHWY-122

RA
LP

H 
CA

RD
 R

OA
D

HW
Y -

 60
5

TH
UN

DE
RB

IR
D 

LA
NE

COLLECTION
POND

LINED EVAP POND
NO. 2

SMALL TAILINGS 
PILE

HMC
OFFICE

19
2930
20 20

2829
21 21

2728
22

22
2627
23 23

2526
24

28
3433
27

33
34
34

27
3534
26

29
3332
28

32
0405
33

30
3231
29

26
3635
25

0.20.02

0.001

0.3

0.3

0.3

0.3

0.1

0.1

0.08

0.04

0.1

-0.01

0.05

0.08

0.1

0.06

0.3
0.1

-0.01

0.1

0.07

0.1

0.05

0.030.05 0.10.08 0.02

0.02 0.1

0.1

0.10.1

0.2

0.08

0.07

0.1

0.07

0.2

0.05

0.05

0.4

0.4

0.08

0.07

0.02

0.02

0.1

14.7

1.1

0.2

3

0.1

0.06

-0.01

-0.01

0.02

0.04

0.04

-0.02
0.03

0.04

0.07

0.06

0.02

0.01

0.03

0.02

0.06

0.20.03

0.2

0.03

0.02

0.04
0.1

-0.008

0.1
0.02

0.02

0.1

0.02

0.008 0.01

0.05

0.04

1.1

0.04

LEGEND

CONTOUR AND LABEL
S45 DATA

SITE STANDARD
>0.3 PcI/L
Alluvial Aquifer

Ü

0 1,500 Feet
FIGURE 3-19

+ 

-~ 
1---_____,,,..:;i•' ' >, 

.,. ,,. ,.,,, 1-----i;\ -----r---l____.__._,___ 
._,, ... :,•''' t 

' "' \ 

/ / 

D 



PATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\VERSION2\BARRICK_FIG3-20_LANDSCAPE11X17.MXD  -  USER: RWOEHL  -  DATE: 9/6/2019

ALLUVIAL AQUIFER SULFATE CONCENTRATIONS
OVERVIEW MAP
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Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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FIGURE 3-30
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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FIGURE 3-31
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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FIGURE 3-32
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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UPPER CHINLE AQUIFER MOLYBDENUM CONCENTRATIONS

FIGURE 3-33
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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FIGURE 3-34
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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UPPER CHINLE AQUIFER RADIUM CONCENTRATIONS

FIGURE 3-35
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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UPPER CHINLE AQUIFER RADIUM CONCENTRATIONS

FIGURE 3-36
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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FIGURE 3-39
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FIGURE 3-40
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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FIGURE 3-42
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FIGURE 3-43
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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MIDDLE CHINLE AQUIFER MOLYBDENUM CONCENTRATIONS

FIGURE 3-47
DETAIL MAP
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MIDDLE CHINLE AQUIFER SULFATE CONCENTRATIONS

FIGURE 3-48
OVERVIEW MAP
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Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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MIDDLE CHINLE AQUIFER SULFATE CONCENTRATIONS

FIGURE 3-49
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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MIDDLE CHINLE AQUIFER NITRATE CONCENTRATIONS
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Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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LOWER CHINLE SELENIUM CONCENTRATIONS

FIGURE 3-54
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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FIGURE 3-55
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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FIGURE 3-56
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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LOWER CHINLE AQUIFER SULFATE CONCENTRATIONS

FIGURE 3-57
DETAIL MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

URANIUM CONCENTRATIONS VS TIME IN THE SAG AQUIFER:

FIGURE 3-58
WELLS 943, 943M, 951, 951R, #1 DEEP AND #2 DEEP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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URANIUM CONCENTRATIONS VS TIME IN THE SAG AQUIFER:

FIGURE 3-59
WELLS 532, 806R, 998 AND 999

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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SOIL SAMPLING LOCATIONS FROM EPA HUMAN HEALTH RISK ASSESSMENT

FIGURE 3-61
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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FIGURE 3-62
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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RADIOLOGICAL AIR MONITORING AND SAMPLING LOCATIONS

FIGURE 3-64
LOCATION MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Adopted from: Grants Reclamation Project Updated Corrective Action Program, HMC, 2012
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RADON FLUX MONITORING LOCATIONS

FIGURE 3-65
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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EPA NORTH RADON SAMPLING LOCATIONS

FIGURE 3-66
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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EPA SOUTH RADON SAMPLING LOCATIONS

FIGURE 3-67
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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PLAN VIEW OF 120-ACRE AND 24-ACRE FLOOD IRRIGATION FIELDS AND WELL LOCATIONS

FIGURE 3-68
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring report/Performance Review, 
for Homestake's Grants Project Pursuant to NRC License, 
SUA1471 and Discharge Plan DP-200, HMC, 2015
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Adopted from:  EVALUATION OF YEARS 2000 THROUGH 2013 
IRRIGATION WITH ALLUVIAL GROUND WATER, HMC, 2014

120-ACRE AND 24-ACRE FLOOD IRRIGATION FIELDS

FIGURE 3-69
GEOLOGIC CROSS-SECTION 34C-34C'

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

URANIUM IN GROUND WATER

FIGURE 3-70
 FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SELENIUM IN GROUND WATER

FIGURE 3-71
 FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

MOLYBDENUM IN GROUND WATER

FIGURE 3-72

 FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SULFATE IN GROUND WATER

FIGURE 3-73

 FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

TDS IN GROUND WATER

FIGURE 3-74

 FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

CHLORIDE IN GROUND WATER

FIGURE 3-75

   FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

NITRATE IN GROUND WATER

FIGURE 3-76

   FROM WELLS MONITORING THE 120-ACRE FLOOD IRRIGATION FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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PLAN VIEW OF 150-ACRE CENTER PIVOT FIELD AND WELL LOCATIONS

FIGURE 3-77    

OVERVIEW   MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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150-ACRE CENTER PIOT FIELD

FIGURE 3-78
GEOLOGIC CROSS-SECTION 33A-33A'

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

URANIUM IN GROUND WATER

FIGURE 3-79

   FROM WELLS MONITORING THE 150-ACRE FLOOD PIVOT FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SELENIUM IN GROUND WATER

FIGURE 3-80

   FROM WELLS MONITORING THE 150-ACRE FLOOD PIVOT FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

MOLYBDENUM IN GROUND WATER

FIGURE 3-81

   FROM WELLS MONITORING THE 150-ACRE FLOOD PIVOT FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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Adopted from:  Evaluation of Years 2000 through 2019 
irrigation with Alluvial Ground Water, HMC, 2014

SULFATE IN GROUND WATER

FIGURE 3-82
FROM WELLS MONITORING THE 150-ACRE CENTER PIVOT FIELD

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT
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GEOLOGIC  CROSS-SECTION 28B-28B'

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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URANIUM IN SOIL CONCENTRATION OVER TIME
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URANIUM IN SOIL CONCENTRATION VERSUS DEPTH

FIGURE 3-111
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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SELENIUM IN SOIL CONCENTRATION OVER TIME

FIGURE 3-112
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SELENIUM IN SOIL CONCENTRATION VERSUS DEPTH

FIGURE 3-113
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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100-ACRE CENTER PIVOT SOIL SAMPLING LOCATIONS

FIGURE 3-114
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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100-ACRE CENTER PIVOT SOIL SAMPLING LOCATIONS

FIGURE 3-115
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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100-ACRE CENTER PIVOT SOIL SAMPLING LOCATIONS

FIGURE 3-116
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-126
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URANIUM IN SOIL CONCENTRATION VERSUS DEPTH

FIGURE 3-127
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-129
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-131
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-133
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-134
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   Final Status Survey Report 
for Release of Former Land Application Areas, 
Grants Reclamation Project, Cibola County, 
New Mexico.  ERG 2018.

2017

(• !Section 28 Pivot Gamma (~R/hr) 

0.50 

~ 0.40 
·;;:; 

0.30 C: 
<I.> 
0 

020 

0.10 

I 
8 10 12 14 16 8 20 22 24 26 28 30 32 34 36 

.id Quantiles 
100.0% max-imum 
99.5% 
97,5% 
90,0% 
75.0% 
50.0% 
25.0% 
'I0,0% 
2.5% 
0.5% 

quartile 
median 
quartile 

0.0% miAimum 

100 m 11~ m 

.iti-:-summary Statistics 
36.3 Mean 9.2 
10.8 Std Dev 0.6 
10.3 Std Err Mean 0.0 
9.9 Upper 95% Mean 9.2 
9.5 lower 95% Mean 9.2 
9.1 N 41838 
8.8 
8.5 
8.2 
7.9 
7.2 



PA
TH

: Z
:\P

RO
JE

CT
S\P

RO
PO

SA
LS

\10
17

15
18

_B
AR

RI
CK

_R
IF_

HO
ME

ST
AK

EM
IN

IN
G\

MA
P_

DO
CS

\FI
NA

L\V
ER

SIO
N2

\B
AR

RI
CK

_F
IG

3-1
35

_P
OR

TR
AI

T8
X1

1.M
XD

  - 
 U

SE
R:

 RW
OE

HL
  - 

 D
AT

E:
 9/

6/2
01

9

24-ACRE FLOOD IRRIGATION SOIL SAMPLING LOCATIONS

FIGURE 3-135
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   EVALUATION OF YEARS 2000 THROUGH 2013 IRRIGATION 
WITH ALLUVIAL GROUND WATER, HMC, 2014
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FIGURE 3-136
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

2017Source:   Final Status Survey Report 
for Release of Former Land Application Areas, 
Grants Reclamation Project, Cibola County, 
New Mexico.  ERG 2018.
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FIGURE 3-137
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

2017Source:   Final Status Survey Report 
for Release of Former Land Application Areas, 
Grants Reclamation Project, Cibola County, 
New Mexico.  ERG 2018.
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FIGURE 3-138
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:  Independent Confirmatory Survey of Land 
Application Irrigation Areas at the Homestake Mining Company of 
California Grants Reclamation Project Site, Cibola County, New 
Mexico.  Oak Ridge Institute for Science and Education.  ORISE 2019.
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FIGURE 3-139
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:  Independent Confirmatory Survey of Land 
Application Irrigation Areas at the Homestake Mining Company of 
California Grants Reclamation Project Site, Cibola County, New 
Mexico.  Oak Ridge Institute for Science and Education.  ORISE 2019.
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FIGURE 3-140
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:  Independent Confirmatory Survey of Land 
Application Irrigation Areas at the Homestake Mining Company of 
California Grants Reclamation Project Site, Cibola County, New 
Mexico.  Oak Ridge Institute for Science and Education.  ORISE 2019.
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FIGURE 3-141
HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:  Independent Confirmatory Survey of Land 
Application Irrigation Areas at the Homestake Mining Company of 
California Grants Reclamation Project Site, Cibola County, New 
Mexico.  Oak Ridge Institute for Science and Education.  ORISE 2019.
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INTRODUCTION 

Uranium ore was processed at the site using alkaline carbonate leaching from 1958 to 1990; 

approximately 1.22 million tons of tailings were placed in the Small Tailings Pile (STP) and 21.05 

million tons of tailings were placed in the Large Tailings Pile (LTP). Appendix B provides a detailed 

summary of the milling operations, including process chemistry and tailings characteristics, to comply 

with NUREG-1620 requirements. 

Attachment B-1 includes detailed information on the geotechnical properties of the tailings deposited in 

the LTP, including grain size analyses.  Attachment B-2 includes detailed information on the milling 

process. 

ORE CHEMISTRY 

Sandstone accounted for 80-85% of the ore and limestone accounted for the remainder of the ore 

processed at the mill.  The principle ore mineralization included: 

 Coffinite U(SiO4)1-x(OH)4x 

 Uraninite (U+4
1-x,U

+6
x)O2+x [ideally UO2] 

 Tyuyamunite [Ca(UO2)2(VO4)2 • 5 – 8 H2O]  

 Carnotite [K2(UO2)2(VO4)2 • 3 H2O].   

The majority of mineralization occurred as impregnation (pore filling), or as cement between sand grains.  

Commonly, these uranium minerals were associated with carbonaceous minerals.  Aside from uranium, 

trace amounts of molybdenum, selenium, titanium, gold and silver were present in the ore (Skiff and 

Turner 1981). 

MILL PROCESSING 

Figures 1 through 6b in Attachment B-2 present flow diagrams of the milling processes, from ore 

delivery through shipping of yellow cake.  During mill processing the following chemicals were used 

(Skiff and Turner 1981):   

 sodium carbonate (37 grams per liter [g/L]) 

 sodium bicarbonate (7 g/L) 

 polyacrylamide flocculant 

 dilute solution of flocculant 

 sodium hydroxide (caustic soda) 

 vanadium 
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 sulfuric acid  

 ammonia 

YELLOW CAKE CHARACTERIZATION  

The primary precipitation of yellow cake produced from milling processes consisted of approximately 75-

77% U3O8, 5-6% V2O5, 2-2.5% CO3, and 7.5% Na.  Further purification removed vanadium and sodium 

(Skiff and Turner 1981).  

TAILING AND NATIVE SOIL CHARACTERIZATION 

Composition 

The tailings are composed of silt to fine sand sized particles.  On the Unified Soil Classification System, 

the finer tailings are classified as SM and the coarser tailings are classified as SP-SM.  The coarser 

tailings, the sands, are 5 – 12% silt by weight; the finer tailings, the slimes, are 13 – 50% silt by weight. 

The native soil is characterized by alluvial deposits of uniform, fine-grained sand with 5 to 30% fines.  

Randomly interspersed clay lenses, classified as still clays, are present throughout the alluvial deposit.  

The tailings soil and native soil compositionally are very similar; however, the native soil is more variable 

compared to the tailings soil (D’Appolonia 1980). 

Grain Size 

In 1980, grain size analyses on 22 tailing soil borings were conducted.  Of the 22 soil samples analyzed, 

90% of the soil passed through the No. 40 sieve and 5 – 20% passed through the No. 200 sieve.  The grain 

size curves were similar across all locations of the tailings pile, indicating little spatial grain size variation 

(D’Appolonia 1980).   

Permeability 

In 1980, field permeability testing was conducted.  The tailing soil had an average permeability of 1 x 10-4 

cm/sec.  Moisture content in the coarser tailings was approximately 8.3% and 23.8% for the unsaturated 

and saturated zones, respectively.  The moisture content in the unsaturated finer tailings was 

approximately 25%.    Field tests of average permeability of the native soil indicate a permeability of 5 x 

10-5 cm/sec.  Two constant head permeability tests were conducted on native soil in triaxial shear and an 

average permeability of 7 x 10-4 cm/sec was calculated.  This value is much higher than the field-

calculated permeabilities.  This difference is probably a result of the laboratory sample not being a 

representative sample of the native soil (D’Appolonia 1980).                
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Standard Penetration Test 

In 1980, a Standard Penetration Test was conducted.  In unsaturated coarse tailings, blowcounts ranged 

from 2 to 26 blows per foot.  In unsaturated finer tailings, blowcounts ranged from 2 to 11 blows per foot.  

In zones of saturated tailings, blowcounts were considerably lower.  In the native soil, blowcounts ranged 

from 30 to 60 blows per foot (D’Appolonia 1980).   

Density 

In 1977 and 1980, the average density of tailings soil was measured from on or near the embankment; 

during both events, the in situ sample tube density measurements calculated an average density of 96 

pounds per cubic foot (pcf).  In 1973, laboratory relative density test were conducted.  The maximum 

density was 115.5 pcf and the minimum density was 78.4 pcf (D’Appolonia 1980).                  
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GEOTECHNICAL CONSIDERATIONS 

Geotechnical Properties of the Tailings 

In 1980, a stability assessment was conducted on the tailings embankment and results of evaluating static 

slope loadings, earthquake induced slope loadings, and earthquake induced liquefaction (soil strength 

loss) are discussed herein. Results of the evaluation concerning seepage forces and probably maximum 

precipitation and the resultant floods are presented in Attachment B-1 (D’Appolonia 1980). 

 

The NRC guideline for safety factors for static slope loadings is 1.5 (10 CFR 40 Appendix A Criterion 4 

(c)) and the cross-sections evaluated in 1980 evaluated two phreatic surfaces from piezometric readings 

from September 1980. Safety factors ranged from 1.46 to 1.84 for the west phreatic zone while the east 

phreatic zone ranged from 1.18 to 1.56. The lower safety factors for the east phreatic zone are due to 

steeper slopes along the southeastern corner of the tailing pond. The report provides analytical cross 

sections, phreatic conditions and most critical failure surface along with their safety factors (D’Appolonia 

1980).   

 

During seismic events, transient horizontal and vertical forces are applied to surface structures due to the 

movement of the earth. This process was simulated during the evaluation of earthquake induced slope 

loadings. The safety factors for earthquake induced slope loadings varied from 1.01 to 1.42 for all cross-

sections evaluated; a reduction of 20% in the safety factor from the static slope loading was indicated 

(D’Appolonia 1980).  

 

Loose, saturated, cohesionless soils are subject to the phenomenon known as liquefaction, which is 

initiated by either a rapid monotonically increasing load or by a cyclic load as in an earthquake. Soils 

between the two grain size extremes (i.e., sands/gravels to silts/clays) are subject to liquefaction. Grain 

size analysis completed at the site indicated the average grain size falls within the “easily liquefied zone” 

(D’Appolonia 1980). As a result the east and west phreatic zones have safety factors of 0.9 in the toe 

areas but with only a few feet of unsaturated coarse tailings coverings increases the safety factor to above 

1.5 (D’Appolonia 1980).  

Tailings Cover 

The small tailings pile (STP) was partially reclaimed from 1993 to 1995 due to the construction of an 

evaporation pond (EP-1) in 1995. An interim cover was completed in May 1997 for the portion of the 

STP not covered by EP-1.  The 12-inch compacted interim cover material for the STP was obtained from 

borrow areas near the large tailings pile (LTP). An average depth of 1-foot of soil was placed on top of 
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the STP as an interim cover and is awaiting final settlement before the final radon barrier is placed on top 

of the current cover. A design for the radon barrier was submitted in April 1996 and approved by the 

NRC in September 1997 as License Amendment 27.  

The LTP was partially reclaimed from 1993 to 1995 in order to allow for settlement of the fill material 

and due to ongoing groundwater restoration activities. Placement of the radon barrier to the north, west, 

and south side slopes and interim cover on top of the LTP was completed in the fall of 1994. Placement of 

the radon barrier on the east side slope and aprons occurred in July 1995. A final erosion protection layer 

of rock of approximately 6 to 9 inches was placed on the side slopes of the LTP. In December 1996, 

minor fill replacement and maintenance of the interim cover on the top surface of the LTP was completed. 

The top cover consists of an average of 1-foot of soil; the cover is awaiting final settlement before the 

final radon barrier and rock cover are placed on top of the current cover. The 1-foot compacted interim 

cover material for the LTP was also obtained from borrow areas near the LTP.  
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Introduction 

  

 Homestake Mining Company is a major uranium mining and milling 

operation near Grants, New Mexico.  

 The Mill, originally built in 1958, had a capacity of 1650 tons 

per day. With subsequent improvements and the addition of the adjacent 

Homestake New Mexico Partners mill, the HMC mill is currently rated at 

about 3500 tons per day.  

 An alkaline type leach process is utilized by the mill. Milling 

consists of five basic steps:  

 A. Ore handling and preparation  

 B. Extraction  

 C. Liquid—solid separation  

 D. Precipitation and purification  

 E. Product preparation  

 

A. Ore Handling and Preparation  

 1. Ore  

 The primary source of ore for the HMC mill is from its four 

under-ground mines located in the Ambrosia Lake Bed area. Lesser 

amounts of ore are received from the United Nuclear Corporation and 

Cobb Nuclear Corporation. These mines are all within thirty miles of 

the mill site.  

 Two basic types of ore are processed by the mill.  Sandstone 

accounts for approximately 80% to 85% of the mill feed with the 

ba1cnce being limestone. The principle mineralization of these ores 

includes coffinite [U(SiO
4
) 

1—x
 (OH) 

4x
], uraninite [U+4

1-x
, U+6

x
) 0

2+x
, 

ideally UO
2
, tyuyamunite [Ca (UO

2
)
2
 (VO

4
)
2
 5 - 8 H

2
O] , and carnotite [K

2
 

(UO
2
)
2
  (VO

4
)
2
  3 H

2
0].  This mineralization generally occurs as an 

impregnation,  
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a pore filling, or as a cement between sand grains. In the ore there 

is often the presence of carbonaceous materials in association with 

the uranium mineral, In addition to the uranium in the ore, there are 

trace amounts of molybdenum, selenium, titanium, gold, and silver.  

 

 2. Ore Receiving  

 Trucks hauling 22 to 28 tons of ore deliver their load to the 

mill from the mines. When a loaded truck arrives at the mill from the 

mines, it is weighed and the ore is sampled for moisture. The moisture 

determined from the ore in the trucks is used as the basis to 

calculate the number of dry tons of ore for metallurgical accounting. 

Each mine’s ore is kept separate in lots for control purposes through 

crushing and sampling. Lots vary from 200 to 2000 tons each.  

 The ore grade ranges between 0.04% and 0.30% U
3
0
8
. To minimize 

fluctuations in the grade of the feed to the mill, the ore lots are 

selectively crushed.  

 3. Crushing  

 An 18 inch grizzly covers a sub—grade hopper on the ore pad. Ore 

is discharged from this hopper onto an apron feeder. This ore then 

discharges through an anchor chain curtain onto the crusher iced belt. 

As the ore discharges from the crusher feed belt onto a rotating 

wobbler the minus 2 inch fraction is allowed to by—pass the crusher. 

The crusher discharge and rotating wobbler undersize are combined and 

sized to plus or minus 3/4 inch by the use of vibrating screens. The 

3/4 inch screen oversize is recycled no the crusher and the 3/4 inch 

undersize is transferred to the sample plant.  
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 4. Drying  

 Ores containing more than 8 to 9% moisture generally require 

drying. When required, a 10 foot diameter by 80 foot co-current fired 

rotary dryer is used. The burner has a capacity of 70 million BTU per 

hour.  Firing can be either natural gas or light fuel oil. 

 The feed to the dryer is the rotating wobbler undersized (minus 2 

inch) and the crusher discharge. Ore discharges the dryer at about 5% 

moisture. A conveyor belt returns the ore to the vibrating screens in 

the crusher plant.  

 5. Sampling  

 A representative sample of each ore lot is obtained by using four 

stages of samplers. The first stage operates on the entire crushing 

plant output and discharges the sample into a small surge bin. A load 

sensing device is mounted in the surge bin to control the speed of the 

belts feeding the remaining samplers. This insures a steady stream of 

falling ore for each sampler. A roll crusher is in the sample stream 

between the second and third sampler to reduce the particle size to 

minus 1/4 inch. The fourth and final stage of sampling cuts a quantity 

equivalent to one pound of sample for each four tons of ore crushed. 

After the final sample is cut, the ore is continuously dried and 

crushed to minus 10 mesh. With further sample preparation, chemical 

and metallurgical testing data is obtained from this sample for 

metallurgical accounting.  

 6. Fine Ore Bins 

Four concrete silos comprise the fine ore bins, with each being 35 

feet in diameter by 50 feet in height. At full capacity tine ore bins 

contain approximately 6000 tons of ore. Since each lot of ore must 

retain its identity until the ore reaches the ore bins, there is very 
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little blending of the ore prior to milling. A conveyor belt 

transports the ore from the sample plant to the too of the ore bins. A 

belt tripper in used to discharge the ore into anyone of the four ore 

bins or into a truck hopper for return to the ore pad.  

 The ore bins are used to segregate different types of ores in 

order to process the refractory ores such as limestone ore that 

require a finer grind and a longer retention tire during leaching to 

maximize the uranium recovery. The mill utilizes two parallel circuits 

in grinding, thickening, and leaching. These circuits are referred to 

as the north and south circuits. A majority of the mill’s sandstone 

ores is processed in the north circuit while the south circuit uses a 

secondary grind and a longer atmospheric leaching time to process the 

limestone and other refractory type ores. These ores are directed to 

the two ore bins that feed the mill’s south circuit.  

 The feed to the grinding circuit is withdrawn from the ore bins 

by means of two belt feeders under each ore bin. A collecting belt 

transfers the discharge from the feeder belts to the ball mill belt 

feed.  

 7. Grinding  

 Each primary grinding circuit consists of a ball mill which is 

operated in closed circuit with a spiral classifier.  

 The grinding circuits utilize ]0 feet by 66 inch Hardinge Conical 

ball mills. The ball charge in each mill is approximately 22 tons. 

Equa1 weights of 2 and 2 1/2 inch forged steel balls are used for 

charge make up.  Each ball mill is driven by a 400 hp, 4160 volt, 

motor geared through a pinon shaft to the ball mill. Operation of the 

ball mills is maintained at 20 rpm or 83% of critical speed. The ball 

discharge  



-5- 

 

density is maintained at 65% solids in a sodium carbonate and sodium 

bicarbonate mill solution containing 37 grams Na
2
 CO

3
 per liter and 7 

grams Na HCO
3
 per liter.  

 A 72 inch Wemco spiral classifier is operated in closed circuit 

with the ball mill. Overflow from the classifier is controlled at 20% 

solids. The overflow product of the classifier is about 10% plus 48  

mesh and 35% minus 200 mesh.  

 The north circuit spiral classifier overf1cx goes directly to the 

north thickening circuit. As compared to the south circuit containing 

limestone and other refractory ores the overflow is fed to a 20 inch 

cyclone which is in closed circuit with a regrind ball mill, this mill 

is a Denver 6 feet diameter by 6 feet long mill. A 200 hp, 480 volt, 

motor is connected to a conventional belt drive system that provides 

the drive to the mill. The mill contains approximately 4 tons of 1 

inch forged steel balls.  

 The regrind cyclone overflow product is about 5% plus 65 inch and 

50% minus 200 mesh. This product then goes to the south thickening 

circuit.  

 8. Preleach Thickening  

 The HMC mill has two thickening circuits. Overflow from each 

grinding circuit is pumped to its respective 20 inch cyclone in the 

thickening circuit. The cyclone overflow advances to the thickener 

where a polyacrylamide flocculant is used to aid in settling and 

clarification. Both thickeners overflow by gravity to a common mill 

solution storage tank for recycle to the grinding circuit. The 

thickened slurry from the thickener is removed at about 40% solids. 

The thickener  
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underflow and the cyclone underflow are recombined in their respective 

preheat tank of the leaching circuit.  

B. Extraction  

 1. Theory  

 The chemistry of the alkaline leaching system requires the 

oxidation of tetravalent uranium to the hexavalent state, Oxygen 

available in the air is the most common oxidant used. The hexavalent 

uranium dissolves in the presence of carbonate alkalinity to form a 

uranyl tricarbonate complex ion according to the following reactions.  

2 UO
2
+O

2
 • 2UO

3
 

2 UO
3
+6 Na

2
 CO

3 
+ 2 H

2
O • 2 Na

4
 UO

2
 (C0

3
)
3
 + 4NaOH 

 The uranium will not dissolve in a sodium carbonate solution 

because the hydroxide alkalinity formed with the complex ion causes 

the ion to decompose. In a solution containing sodium bicarbonate, the 

hydroxide alkalinity is neutralized immediately, and the reaction 

proceeds as follows:  

U0
3
 + Na

2
 CO

3
 + 2 Na HCO

3
 • Na

4
 UO

2
 (CO

3
)
3
 + H

2
O 

 

 2. Leaching 

 The extraction of the uranium from the ore is accomplished in a 

two stage circuit. The first stage consists of a pressure leach where 

the pressure is maintained at 60 PSIG and the temperature is 

maintained a 200°F. Retention time of the slurry in the pressure leach 

is 4.5 hours. The second stage consists of an air agitated atmospheric 

leach at a temperature of 170°F. The atmospheric leach slurry has a 

retention tire of 12 hours for the slurry coming from the north leach 

circuit and of 24  
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hours for the slurry coming from the south leach circuit.  

 a. Pressure Leach  

 Pressure leaching is accomplished in two separate circuits each 

containing eight autoclaves. The autoclaves are 12 feet diameter by 16 

feet high, domed, pressure tanks equipped with a top mounted 

‘Lightnin’ mixer. Each tank has two, turbine type, 42 inch diameter 

impellers mounted on a 14 foot, 4 inch diameter shaft. Oxidation air 

is fed into the bottom of the autoclaves through a 30 inch bubble-cap 

diffuser. Pressure in an autoclave circuit is maintained by an 

automatic bleed—off valve on the Pipe header connected to each 

autoclave, Heat for leaching is supplied by steam coils. Temperature 

and pressure in the autoclave circuit is maintained by automatic 

controls.  

 Each of the two circuits is operated as a series of eight 

autoclaves. The ore has a retention time about 4.5 hours in the 

circuit. The first unit in each leaching circuit is a preheat tank in 

which the thickener underflow and the cyclone underflow are recombined 

and heated to 150°F. This preheated slurry at about 55% solids is 

pumped to the first autoclave leaching tank of its circuit. The flow 

through the autoclaves is by gravity, and the feed to each autoclave 

enters the slurry surface and discharges from the bottom through an 

internal riser. A six inch drop between autoclaves provides the head 

for flow through the piping in the circuit. The operating volume of 

each autoclave is approximately 11,000 gallons. The discharge from the 

last autoclave in each circuit flows into a letdown tank. From the 

letdown tank, the leached slurry discharges through a concentric tube 

heat exchanger that cools the slurry from 200°F to 170°F. The pressure 

of the system provides  
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the energy to push the partially leached slurry through the heat 

exchanger to the atmospheric leach.  

 b. Atmospheric Leach  

 Atmospheric leaching also consists of o separate circuits. The 

north circuit pressure leach discharges to the first of three pachuca 

tanks with a retention time of 12 hours. The south circuit pressure 

leach discharge, is split where half the flow goes to the first of 

another three pachuca tanks and the other half of the flow goes to the 

first of another three pachuca tanks. Retention time for the south 

circuit is 24 hours. Each pachuca tank is 19 feet in diameter by 38 

feet tall. Four, ten inch air lifts provide agitation for each 

pachuca. Heat for the circuit is provided through steam jackets on the 

air lift pipes. Additional air for oxidation and agitation is supplied 

through five pipes that are suspended from the top of each tank. The 

air enters the slurry approximately 3 feet from the bottom of the 

tank.  

 The slurry from the pressure leach circuit is added to the top of 

the first pachuca tank of its circuit and f1cxs by gravity through the 

tanks and discharges into a sump where the slurry is pumped to the 

liquid—solid separation circuit.  

 

C. Liquid-Solid Separation  

 1. Filtration  

The leached slurries from both atmospheric leach circuits are pumped 

to the fitter feed tank in the liquid—solid separation circuit. This 

leached slurry is pumped to each of the first stage of filters, where 

the soluble uranium values are removed by three codified stages of 

counter current filtrations. A dilute solution of flocculant is pumped 

into the tuber feed line where the filter feed and flocculant are 

mixed. A  
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thorough mixing takes place as the filter feed slurry and flocculant 

flow through the pipes, the filter feed valves, and a small mixing 

chamber on each filter tub.  

 Each filter stage contains five, 650 square foot and two, 570 

square foot rotary drum vacuum filters. The filters are 11 ½ feet in 

diameter and are equipped with polypropylene grids. A heavy duty nylon 

filter cloth is used to cover the filters. A 14 gauge stainless steel 

wire is wound on the filters to retain the filter cloth.  

 The first stage filter cake is washed with a hot filtrate 

solution from the third stage of filters. The filtrate is sent to 

clarification, and the first stage filter cake discharges into 

repulpers for repulping with third stage filtrate. The repulped slurry 

flows by gravity through an agitated sump and into the second stage of 

filters. Flocculant is added to the repulper solution to aid in the 

second stage of filtration. The second and third stage of filters are 

operated in much the sane manner as the first stage; except that 

recarbonated barren solution from the precipitation circuit is used as 

a filter wash and in the repulpers on the second stage, and tailings 

pond solution or water is used as a wash and in the repulpers on the 

third stage. The wash solution for each stage of filters is maintained 

at 100°F, The second stage filtrate is sent to the mill solution 

circuit, and the third stage filtration is used as a wash and repulper 

solution on the first stage of filters. The filter cake from the third 

stage of filters is repulped with recycled tailings pond solution and 

slurried for tailings disposal. 

 

2. Clarification  

 The filtrate produced by the first stage of filters is the 

pregnant  
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uranium solution for the precipitation circuit. The solution must be 

clarified before precipitation to remove slimes that have penetrated 

the filter cloths. Clarification occurs in a thickener where a major 

portion of the silica and shire contaminants settle out. The pregnant 

solution for precipitation is then pumped from the thickener through 

heat exchangers to heat the solution from 125°F to 180°F before 

flowing into the precipitation circuit. The heat is obtained by 

cooling the pressure leach discharge slurry from 200°F to 170°F.  

 

 3. Tailings Disposal 

 The filter cake from the third stage filters is repulped with 

recycle solution from the tailings pond ion exchange system and 

transferred through launders to a tailings slurry tank. Disposal of 

the tailings slurry is handled by three Ash pumps in series and a 

cyclone truck. The pumping capacity of these pumps is rated at 1500 

gallons per minute.  

 Tailings disposal encompasses an area of 110 acres. Construction 

of the pond is done by pumping the tailings slurry at about 40% solids 

through two, truck mounted, 20 inch cyclones. Underflow from the 

cyclone is deposited on the dike that surrounds the pond and the 

cyclone overflow is directed into the pond where the slimes settle out 

of the tailings solution. Recovery of the tailings solution is through 

two centrally located decant towers. The reclaimed tailings pond 

solution flows underground to a pump basin and is returned to the mill 

where it is processed in an ion exchange circuit for uranium removal.  

 

 4. Tailings Pond Ion Exchange  

 Prior to the reclaimed tailings pond solution being returned to  
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the third stage filters, the solution is treated in a NIMCIX system to  

remove the soluble uranium.  

 The NIMCIX plant is rated to treat 1200 gallons per minute of 

solution yielding a tail of less than 10 ppm U
3
0
8
.  

 

D. Precipitation and Purification  

 1. Precipitation  

 The pregnant solution from clarification after being heated to 

180°F is pumped to the precipitation circuit. The precipitation is 

conducted in two stages. First the pregnant solution is mixed in the 

dissolving tank with recycled yellow cake to increase the soluble 

uranium content. Second, caustic soda is added to precipitate the 

uranium. The uranium in the pregnant solution exists as a uranyl 

tricarbonate complex. When the pH is raised above 12.0 with caustic 

soda, the complex ion decomposes to form carbonate and sodium 

diuranate. The latter salt is a yellow precipitate commonly called 

yellow cake.  

2 Na
4
 UO

2
 (CO

3
) + 6 Na OH • Na

2
 U2O

7
 + 6 Na

2
 CO

3
 + 3H

2
O 

 The technique of recycling yellow cake was developed to achieve a 

more complete precipitation of the uranium in the original pregnant 

solution. The dissolving tank operates with a yellow cake recycle 

equivalent to 500% to 700% of the uranium in the incoming pregnant 

solution. In five hours of contact with the pregnant solution, a 

portion of the yellow cake dissolves; and the soluble grade of uranium 

in the solution increases. The precipitation efficiency of the circuit 

will vary with the level of soluble uranium in the feed. The 

undissolved yellow cake in circulation does not appreciably effect the 

precipitation.  

The precipitation circuit consists of nine agitated tanks in a  
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series. The solution has a retention tine of about 12 hours. A 

solution of 50% caustic soda is metered into the first tank of the 

precipitation circuit of sufficient quantity to neutralize the sodium 

bicarbonate and also to maintain an excess of 5 grams per liter 

caustic soda in the barren solution. The caustic soda may also be 

added to the pipeline feeding the tank to change the characteristics 

of the precipitated ye1la cake and the efficiency of precipitation, 

which are affected by the point of addition.  

 The yellow cake slurry from the precipitation circuit flows into 

a 40 foot diameter by 12 foot deep thickener. The thickener is 

insulated with a floating two inch Styrofoam lid and two inches of 

Fiberglass insulation on the sides. Because the thickener operates at 

l70° to 180° F, the cover insulation is necessary to minimize 

evaporation and heat loss which create thermal currents that hinder 

settling. The thickener underflow is pumped at about 35 - 40% solids 

to the vanadium removal section or to the yellow cake dissolving tank 

for recycle. The thickener overflow is pumped through three plate and 

frame filter presses for final clarification and then to caustic 

barren storage.  

 

 2. Recarbonation  

 The caustic barren solution produced in the precipitation circuit 

contains sodium carbonate and a small quantity of sodium hydroxide. To 

reuse the barren solution, the caustic must he converted to sodium 

carbonate and sodium bicarbonate. This conversion is accomplished in 

two packed towers in which the caustic barren solution is contacted 

with boiler flue gas. The CO
2
 in the flue gas neutralizes the sodium 

hydroxide and converts some of the carbonate to bicarbonate, the 

recarbonated  
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barren solution is pumped to the liquid-solid separation circuit for 

use as a wash and repulping solution on the second stage of filters.  

 

 3. Purification  

 The primary precipitation of yellow cake produces a product 

which, when washed and dried, will assay around 75 to 77% U
3
0
8
, 5 to 6% 

V
2
O
5
, 2 to 2.5% CO

3
 and 7.5% Na. Although the uranium content is 

satisfactory, the vanadium, carbonate, and sodium content of the 

precipitate exceeds contract specifications. Removal of these 

contaminants is required before the yellow cake is acceptable to the 

upgrading process plants.  

 

 a. Vanadium Removal  

 The removal of the vanadium and, quite incidentally, carbonate 

from the yellow cake is accomplished by roasting followed by water 

leaching. The yellow cake thickener underflow is pumped to a disc 

filter to dewater the slurry. The filter cake is agitated with a small 

quantity of sodium carbonate before being fed to the yellow cake 

roaster.  

 Yellow cake roasting is accomplished in an 8 foot 6 inch 

diameter, six hearth, Pacific furnace. The yellow cake is dried at 

around l600°F. The calcined yellow cake discharges into a water cooled 

screw conveyor which cools the yellow cake to approximately 200°F 

before discharging into a ball mill conveyor. Water is used to 

dissolve the vanadium and carbonate contaminants in the yellow cake. 

The leached yellow cake slurry is collected in a 16 foot diameter by 

10 foot deep thickener. The thickener overflow, containing the 

vanadium, is filtered and sent to vanadium storage. The vanadium 

solution is concentrated and cold to a carry vanadium producer.  
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 b. Sodium Removal  

 Vanadium solution contained in the yellow cake slurry in the 

sixteen foot yellow cake thickener underflow is removed on a four and 

one—half foot diameter by six foot long, vacuum, drum filter. Then the 

yellow cake is washed and repulped with water. This yellow cake 

containing approximately 7.5% sodium as sodium diuranate is dissolved 

with sulfuric acid at a pH of around 2.2. Next, ammonia is added to 

maintain a pH of around 7.4. The uranium reprecipitates as yellow 

cake, ammonium diruanate and basic sulfate, generally containing less 

than 0.5% sodium. This product is filtered and washed with ammonium 

sulfate solution on two six foot diameter by eight-foot long, vacuum, 

drum filters in series before being dried in a four hearth Pacific 

roaster and packaged as described under the section on Product 

Preparation.  

 

E. Product Preparation  

 The filter cake from the second yellow cake filter discharges 

into an agitated sump, from where it is pumped to the yellow cake 

dryer. Yellow cake drying is accomplished by an 8 foot 6 inch 

diameter, four hearth, Pacific furnace, which is fired to about 

1000°F. By the time the yellow cake reaches the bottom of the yellow 

cake dryer, the moisture and ammonia have been removed. The yellow 

cake is discharged from the drier through a pulverizer into a hopper, 

where it is held until packaging.  

 Yellow cake is packaged in 55 gallon open head drums. A vibrator 

under toe drum loading station is used to settle the contents or each 

drum. After the drums are sealed, sampled, and weighed, the drum is 

cleaned and placed in storage until it is shipped.  
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Each drum contains a maximum of 1000 pounds of yellow cake and about 

45 drums comprise a shipping lot.  
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Appendix B

                                       Well  Logs

  



Well Log Index 

 

# Log ID # Log ID # Log ID 

1 DD 31 CW24 61 447 

2 DD2 32 CW31 62 555 

3 HCW 33 WR24 63 816 

4 L 34 CW34 64 822 

5 M1 35 WR25 65 836 

6 N 36 CW35 66 844 

7 MY 37 CW37 67 882 

8 MX 38 CW40 68 883 

9 O 39 CW41 69 L6 

10 P 40 643 70 MV 

11 P1 41 644 71 L5 

12 P2 42 CW50 72 SUB4 

13 P3 43 CW52 73 SUB7 

14 P4 44 CW55 74 #1 DEEP 

15 NA 45 T5 75 929 

16 NB 46 T4 76 930 

17 NC 47 T11 77 931 

18 ND 48 T12 78 932 

19 CW2 49 T18 79 934 

20 CW3 50 CE6 80 944 

21 CW8 51 CE9 81 946 

22 CW13 52 CE10 82 948 

23 CW14 53 CE11 83 949 

24 CW15 54 411 84 954 

25 CW21 55 426 85 955 

26 CW22 56 430 86 961 

27 CW18 57 434 87 962 

28 CW17 58 436 88 964 

29 CW23 59 437 89 965 

30 CW25 60 446 90 982 
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Drlllllll ijo�n ._..5_-.... 9_-0_8 _____ Cornplcrled _5.::...9i:.;.uOu.8---TYpa tools 3 cone bit Size of hole 9 1 /8 in. 

Elmllop or hand surhoo or ---------------- al weU ls---- Cl. total dapth or wolJ __ 9_0 ___ (I, 

Completed well la � lhallow O attosbn. Depth to walor upon completion of woll __ 4_5_ (I. 

Do"th ln Ftel 
FfQffl To 

75 80 

I Oh1meler Pound, 
(ln�hn) per fool 

5" PVC 

.. 

I. Oep lh In i:u l
I• From To 

5-ocllon l, PlllNCIPAL WATBR-UEARlNG STRATA 
ThlclJ,h,u

IIJ.fHt 
·'

,• 
5 

I 
' 

lJascrlptlon or W1tor·Baulna Fprmallon

sand & gravel 

Socllon 3. RECORD OF CASING 

. .. 

', ' 

threads De11 lh In Fool �ngth Typo or Shpc per In, ioi, Bottom · (feet)

pcne 0. 90 90 PVC CI\P 

S,ctlon 4'. RECORD OF MUDDING AHO CEMENTING 

E1tlm1tad Ylald 
(gallons per mlnulc) 

2 gpn

, ,  

...... 

l'i::rforallons 
Ftom To 

50 90 

' 

Hole. ·Sac:ks Cubit: Feel I Method of Placcmi::n\ Olamei'u or Mud or C111nunl 

-

I 

Well Log DD2



··-· IJ:Jllh_lh I •.l'I _____ _
r1cm To 

0 10 

10 20 

20 70 

70 80 

80 90 

, .. 
:I 

I hfl. .nn1 
ln fcH 

.. 1'10 
; ' t_ , . ·  

-- 50 ... 
. ;.. . . .
' 10 

10 .. •: 

....... 
, • .·' 

. ' )  " ' \  

-. 

() Color 1111d Type of Ma1t111rl:.ncou._,..ed .. 

'qrown,clay 

5?-!.D &_gravel 
red & gray shale 

samd & gravel 

gray shale 

·''·

SoctJon 7, 1U3MA.1U(S'AND ADDITIONAL lNl'OllMATIOH 

Well Log DD2

-

-

l 
,I 

-

-

.. , 

-



(A) Ownerofwell tilton j,;:C':td

STATE ENGINEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

�1<l'nsea June I'>' fl. 

Owner's Well No.---"-'----
Street or Post Offi;;t Address,., _P�,..:•_0:.;:,• ,,,,;B". ,'Jee-. :.X:._.::2

:.. 0=1...:1 _______________________ _
CityandState -l.13.n, ,J,.,. n70"1 

Well was drilled under Permit ·No, _ ___::··:...' -_/:...'.r..7_,_7 _________ and is located in the: 

'4 � '4 ;·; :•: '4 ___ '4 of Section _.,J'---4'-----_ Township _�1,_,2=N'------ Range 10 .J N.M.P.M.

b. Tract No. _____ of Map No.------- of the ____________________ _

c. Lot No. 3 of Block No. __ .,,lc..___ ____ of the , :urray .Acres 
Subdivision, recorded in l/alen�i":t. County. 

d. X= ______ feet, Y= ________ fect, N.M. Coordinate Systern ___________ Zone in
� G-. 

(B) Drilling Contractor G'lrnor .Jri.l l 111"" Co License No. ,iJJ-595 

Address __ B_o_x_J::.._1_4_6 __ ._'1_1_1_2_n_,:..__1J_,_i_·,, __ R:...7_0_2_1 ________________________ _

Drilling Began 8-17-79 P.-27-79 liotary 8 Completed __ _:._:....c. ___ Type tools ____ '-------- Size ofhole_· ___ in.

Elevation of land surface or------------- at well is: _____ ft. Total depth of well_2_9.:...c:5 ____ ft. 

Completed well is [!g shallow D artesian. Depth to water upon completion of well _______ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness Estimated Yield 

from To in Feet Description of Water-Bearing Formation (gallons per minute) 

264 2R7 XRi 23 t!J.n sandstone JO 

Section 3. RECORD OF CASING 
Diarneter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Top Bottom (feet) From To 

10 weln 0 131 131 open.cement M-0-1 '3� 

6 5/.0. ll +1 295 ;>96 open 261+ 295 
-

Section 4 RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet Method of Placement ! From To Diameter of Mud of Cement 

Ce men ee !'Wrf,. ce crrn!! g 1n fro:n t T) to hott :r,:n • J,Picrr;on cement in;- Co• 

Section S. PLUGGING RECORD 

Plugging Contractor _ _  - -- --�------ _ . .. 
�--,---c,----,-----.------, 

/ 
Address ______ _:_X..::3cc.H_·��,-.-'-''-1,.c'.c,:c,·].,_f'..,_Qu0.LlYt<l+¥V------- Depth in Feet Cubic Feet-i,--

Pl . M h d "'"' . . J · '" j No. f C t ugg:1ng et O ___ .., ...... .,»1..id..id�(I-I �, . ..:.:1-1.�J ,�, -, v ... , :-, J:.-3�1-v-1�s------- e----+--'T..::0,:_D_+-__..::B..::o.c.tt"o"'m-'---+--o __ e_m_e_n_-\Date Well Plugge<L , ____________ :.._...: _______ e--'-1 --!-----+------+-------\Plugging approved by: 2 

4 

FOR USE OF ST A TE ENGINEER ONLY 
Date Received Septo"'lber 1 7, 19 79 

Quad--------

. 

FWL ---- FSL ___ _ 

File No. B-677 Use D01,1es tic Location No. Lot 3, Bl]; 1, Marra 
Acres 

/ 

Well Log HCW

~ 

' 

t; J ( ~ I 

--,--- ---- ------

I 
I I I \ 

3 -· 



From 

0 

'.":,:l\ 

li.J

50 

'�2 

")', 1'1 ,� . ' 

2 r; 5 

�:6it 

2n7 

;oq5 

'' 
·-

-To 

?. 0 

11 Cl 

50 

,� 

2•,o 

255 

;>,SI; 

') "'? ,, ' 

2q5 

i? '.-) 

Ill rt:t::l 

20 t:1 Y\ r· 1 1:1 le 

20 � ..... _.(1(1 _, ,,;rnve l 

10 rcr1 s}1'l.l8 

)'.� 1_ 11(� 
' ·:rnwl _, 

1 _'5f1 c 1 11r-1,, 

15 Sl��y bl:-,n rh·,le

g red n:·1.--:t le 

2'3 t "l '·: 0. '�1d f'lt "'lt"'C 
-

q '.'Ced, h1L1e, nnrr,18 sh·lle (chinlo 

'3 (1 chir,l;_, 5 
1 11. test hole

Section 7. REMARKS AND ADDITIONAL INFORMATION 

form) 

-- -

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. �/-fr·� )l.:-

Driller 

INSTRUCTIONS: 'This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 

of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is 

llfillcd. repaired or deepened. When this form is used as a plugging record, only Section l{a) and Section 5 need be completed. 

Well Log HCW



LITHOLOGIC LOGS FOR VARIOUS TEST HOLES (CONT.) 

DEPTH 
INTERVAL 

FT 

0-10

10-20

20-30

30-40

40-50

50-60

50-60

60-70

30-40

40-50

50-60

60-70

70-80

80-90

90-98

DESCRIPTION 

WELL L 

Silty Fine Sand 

Silty Fine Sand 

Fine with Medium Sand 

Silty Fine with Medium Sand 

Silty Fine with Medium Sand 

Fine with Medium Sand 

WELL M-1 

Fine with Medium Sand 

Fine with Medium Sand 

WELL N 

Fine with Medium Sand 

Fine with Medium Sand 

Fine with Medium Sand 

Fine with Medium Sand 

Fine with Medium Sand 

Silty Fine with Medium Sand 

Medium with Fine Sandy Silt 

Well Log L, M-1, and N



08- 9-1� 07!29AM FROM HOl'ESTAKE � 

To. 

Garner Drilli� Co. 
Box 3146 
Milan, N.!t. 87021 

Homesitake Mining Co. of Ca. 
Box �a

Grantis, N.M. 87020 
I 

Hole ill MY Drilled 8/13-14/1996 

0 
10 
50 
55 
75 

. 102 

10 tan sand 
50 ten sandy clay 
55 .tan & purple clay 
75 tan sandy clay 

102 sand, gravel & boulders 
112 purple shale 

TO 

T. D. 1112 ft. 5
Rig 'Jlme 1 hr.

in. PVC casing sgt 0-112 ft. Per. 72-112 ft, 13 sks sand. 6 sks. chips. 
Dev. Time 3 hrs. 75 gpm. 

' 

Hole JI me

0 
15 
20 
65 

I 94 
T.D. !103 ft. 5
Rig i±me 1 hr.

Backooe Work .• 

Drilled 8/14-15/1996 

15 tsn sandy clay 
20 sand & gravel 
65 tan sandy clay 
94 sand, ):!ravel &.boulders 

103 purple shale 
in. PVC casing set 0-103 ft. Per. 63-103 ft. 12 sks sand. 4 sks. chips. 
Dev. Tinle 3 hrs. 70 + gpm. 

2 d:t"ill pits dug & coverea.. 

08/19/96 06:32 

TOTAL P.03 

TX/RX N0.4547 P.003

Well Log MY and MX

1 HYO,~ P . 03 



LITHOLOGIC LOGS FOR VARIOUS TEST HOLES (CONT.) 

DEPTH 
INTERVAL 

( FT 

30-40

40-50 

50-60

60-70

70-80

30-40

40-50

50-60

60-70

70-80

80-90

90-100

100-110

110-115

DESCRIPTION 

WELL O 

Fine Sandy Silt 

Very Silty Fine Sand 

Fine Sandy Silt 

Fine to Medium Sand 

Medium with Fine Sandy Silt 

WELL P 

Fine with Medium Sand 

Fine Sand 

Fine Sand 

Fine Sand 

Fine with Medium Sand 

Fine with Medium Sand 

Silty Fine with Medium Sand 

Coarse with Medium Sandy Silt 

Medium with Fine Sandy Silt 

Well Log O and P



,. ,· 

(A) 

,,-, 

STATE ENGINEEll OFFICE 

WELL RECORD 

R1¥Utd Jt.tnt lt73 

WELL ID. #504 
Section I. GENERAL INFORMATION 

C P-1 
Owner of well _ _:H.c.; om=eccs;.;t;.;a:.;:k;.;e;,,:.Mi:.;:·;..n.,,i,,n�g',--o-· _____________ Owner's Well No.------
SIIMI or Pool Office Address -�B�o*x�3�le;4�6�--------------------------
CilY •nd St•t• Grants N .M. 8 7020 

Well wu drilled under Penni! No. B-28-Exp]-Pl uid ii loo.led in the: Mill Site Area
1 

a. ___ 14 _ 14_14_14ofSection ____ Township _____ Range ______ ... M.P.M.

b. Tr•ct No. ____ or Map No.------

c. Lot No. ____ of Block No. -------of the--------------------
Subdivilion, recorded in------------ County,

d. X• ------ feet, Y•-------- feel, N.M. Coordinate Systcrn--------.---Zone in
the Cruil.

(B) Drillina Conuactor Garner Drilling Co. . WD-595 L1een10 No. __________ _

Ad�caa _ _.B�o�x_3�1�4�6'-'M_i_l_a�n.,_N�._M�._8_7_0_2_1 _________________________________ _

Drillin& Beaan _9""--'8'---'9;.:2'----- Completed _9_-_9_-_9_2 ____ Typo tooi. _R_o_t_a_ry"---- SiZe of hole_12 __ in,

Elevation of lalld ,urface or ------------•t well.._ ____ rt. Total depth of weu_.._l.._1 .:,5 ____ ft.

Completed weU ia Cl allallow O artoliui. 55 Depth to water upon completion of we{1------f1.
Test Well 

Section 2. PRINCIPAL WATER·BEARING STRATA 
Depth in Feet Thiclnea 

Ouctiption of Water·Bearllli Fonnation Estim•ted Yield 
From To in Feet (1aJJon1 per minulo)

60 105 45 sand & gravel with shale lenses 25 +

Section 3 RECORD OF CASING 
Diameter Pounds Threads Deoth in Feet Length Type of Shoo Perforations 
(inches) per fool per in. Too Bottom (foe I) From To 

6 SC �. 40 PVC + 1 115 116 open 60 105 

l.1-,11 ; ..... ---� 
- . Dev. time 3 hr �-

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feel Method of Placement 

From To Diameter of Mud of Cement 

Sec lion S. PLUGGING RECORD 

Plull&in1 Contractor ------------------
Add1eu Denth in Feel Cubic Feel 
PluSiin& Method No. Too Bottom of Cement 
Date Well Plugge" 
Pluuing approved by: 2 

State En&,ineer Repre5entati\'e 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

Quad------- FWL ---- FSL----

File No·---------------- Use _______ Looiion No. __________ _ 

Well Log P1
:,, 

-
oftbe ______________ _ 

_ ,.. III,.,_ -. 

l 

3 



Ut:lJlfl 1n t-eet 

From Tt\. I

10 

10 15 

15 25 

25 40 

40 50 

50 60 

60 105 

105 115 

Thickness
in Feet 

10 

5 

10 

15 

10 

10 

45 

10 

sand 

red shale 

Colud Type of Mot

sand & !!:ravel 

gravel & shale 

il!Xe red shale 

tan shale 

sand, gravel & shale lenses 

red shale 

' Encountered

Section 7. REMARKS AND ADDITIONAL INFORMATION

··11·. · J 

The u'nderslgned hereby certifle1 that, to the best of ills knowled1e end beUd, the fo"'going is I true end correct ,,,.ord or the above
de11:rlbed hole. 

..,11+_fj ___ �----""'.:""--,----------
� Driller

INSTRUCTIONS: Thia form should be executed in tripUcate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section S, shall be answered as completely and accurately as possible when any well is
�rilled, r<palred or d•epened. When thts form Is used as I plugging record, only Section I (a) and Section S need be completed .

. : l .. ·, f .. ''J ,, : ! 

Well Log P1
V 

0 

,.,, 



05-04-JM 09:09AM FROM HOMESTAKE GR� TO I-yd� P.01 

To: 

Garner Drill:tng Co 
Box 3146 
Milan, N.M. 87021 

Homestake Mining Co. of .Ca. 
Box 98 
Grants,N.M. 87020 

Hole # P 3 Drilled 4/22/1998 

0 42 tan sandy clay 
42 44 red clay 
44 56 tan sandy clay 
56 65 tan sand & gravel 
65 79 yellow sand & gravel 
79 85 tan sand & gravel 
85 95 purple shale 

T .0. 95 ft. 5 in. sch. 40 PVC casing set 0-95 ft. Per. 55-95 ft. Cap on bottom. 
23 sks. sand. 18 sks. chips. Air & water Dev. 
'Rig Time 1 hr. Dev. Time 3 hrs. 30 + gpm. 
Backhoe work 1 pit. 

Hole f! P 4 

0 28 tan clay 
28 34 red clay 
34 38 tan sand & gravel 
38 57 tan sandy clay 
57 70 tan sand & gravel 
70 80 t&i sand, gravel & clay 
80 84 tan sand & gravel 
84 95 red shale 

Drilled 4/23/1998 

T.O. 92 ft. 5 in. sch.40 PVC casing set 0-92 ft. Per. 52-92 ft. Cap on bottom. 
24 sks. sand. 12 sks. chips. Air & water Dev. 
Rig Time 1 hr. Dev. Time 3 hrs. 25-30 gpm. 
Bsckhoe work 1 pit. 

Well Cleanouts 

Hole ii P 1 
T ,.D. 112 ft. 6 in. PVC casing. No cap on bottom. 
Black sand, gravel & red shale. Air & water Dev. 

Hole II P 2 

T.D. 111 ft. 6 in. PVC casing, No cap on bottom.
Black sand, gravel & red shale. Air & water Oev. 

8 hrs total cleanout time on wells. Pl & P2

��\ 

�� ��� -s_�� � ��'-�· 
��\� 

05/04/98 10:07 

4/27/1998 

50-60 gpm. 

4/27/1998 

40 gpm. 

TX/RX NO. 9719 P.001

' 

Well Log P3, P4, P1, and P2

t 



STATE FNGINI.ER OHICE 

WELL RECORD 

IV!J 
(A) 

Section I. GLNERAL INFORMATION 

Owner of well_ Unt1;e_ci_Huc lear-Ho_mes ta!<() Par1n�TS. __
Street ur Post Offi i..:e Addr�ss _____ l:30�_9-�-- ___ _ _ _____ _ 

__ Ownt·r's \V�ll �o. _N_ ____ A_

City and State Grants 1 _li_fl1 _______ _ 

\\'e!l was drilled under Pennit No. _____ andislucatedinthe:at Mill site 

a. ___,N"-E'°'- !,'4 _l!F...:'__ Y4 � 1/.i ____ 1.4 of Section __ 26___ ___ ·r ovvnship _____.12N___.__ Range ____ J,_Q _ ---- ___ ;,.; M P \

b. Tract No. ______ of Map No. ______ _ of the __________ _ ---- -l------- --

c. Lot No. of Block No. of the ___ _ 
Subdivision, recorded in Valenc�i�a�-- _____ County. 

d. X= �------feet, Ye::: ___ .. ___ _____ feet, :-.l.t..1. Coordin;:itc System _________ _]__ _ ___ lone i· 
the---------------- ____ _ _ _____ -------------------- Crant 

(B) Drilling Contractor Garner Drilli]'.l"'g,_ ______________ License No. WD-595

Box 3146 Milan, NM 
Address --- ---------

Drilling Began __ ?-1 9-�,_,1._ __ Completed 2-2 0-81 Type too!s----3'.'.J:rl�aur�y,_ ____ Size of hole--1-1-1.Q.L-_ir 

Elevation of ]and surface or----- ---------- at wcU is _______ ft. Total depth of v.·ell __ 9;,uQ ____ ft

Cornpleted v.·ell is lilJ shallow D artesian. Depth to water upon completion of well--·-·-· 

L __ Depth in Feet 
From To 

55 65 

Diameter Pounds 
(inches) per foot 

5 8( h. 40 p, 

Hole is sand 

deve· opement 

Depth in Feet 
From To 

Plugging Contractor 
Address 
Plugging Meth�d 
Date Well P!ugge" 
Plugging approved by: 

Date Received 

B-28-S-25 

Section 2 PRINCIPAL WATER-BEARING STRATA - ------
Thickness 

;
mated Yield

in Feet Description of Water-Bearing Fonnation (gall ns prr minute)

10 sand,gravel & shale 5 +

Section 3. RECORD OF CASING 
Threads Depth in Feet Length Type of Shoe Perforations ---
per in. Top Bottom (feet) ,:From To 

c 0 90 91 open 50 90 

packed set 40 ft pvc s�reen 

time ]4 hrs.

Section 4. RECORD OF MUDDING AND CEMENTING 
Hole Sacks Cubic Feet 

Diameter of Mud of Cement 

-

:,,. 
Cl> 
·-·' -

' ._ � !iet)!od of 
,. -
c;�: 
rr· .. --·· , ... .. _ ... 
..:.--:--

.. 

. ·-: . 
" ..

:;:: .,., 

. c...: 

CD 

. -

I",;) --

ement 

?< 
Section 5. PLUGGING RECORD 

Depth in Feet Cubic Feet No. Too Bottom of Cement 
I 
2 

State Engineer Representative 4

FOR USE OF STATE ENGINEER ONLY 

Quad ________ _ FWL FSL---
NEtNEtNWi 26-12N-10l collectlonwell 

File No. _________________ Use ________ Location No,----+------

Well Log NA

----- ---------------- - ··----·- - - - - -- ·- -

______ ( 

: 

I 
' 

~- ------+__;;__ ____ --11-------+----------t---------t------ ---- --,,.,...--· r,,.•11-.---------

rr· ,- I 

·..:: 

3 



--�=o�·;;\ 
rrom

--- -

---

0 
---

10 
---------

25 
---·------

35 
- ------

55 
--

65 

75 

80 

. 
- -==-

..;·_'lf:.et 
To ·--
10

---· 

25
-

35
--

55
---

65

75

80

90

. 

�--- --- -

Thickness
in Feet

---�- ---

10 
--

15 

10 
---

20 

10 

10 fi 

5 

10 

St.!ction 6 �G OF HOLE - . --- ---u - ,--- ----- ---·-- ----- - -- -- --- ------�--= - ---

�o�or <Jnd Type of Material Encountered V

sand 
-

yellow shale 
-

red shale 
- ---· 

tan shale 

sand,gravel & shale 

red shale 

red shale & gravel 

chin le 
···-----·- .

--

-
-

-
' 

-

--

-

. 

. 

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of Ufe above
described hole.

INSTRUCTIONS: This form should be execut
cl the State Engineer. All sections, except !=
,'.. '! -1 :_-,. 1r,·d nr rll'C'f'':':l•'d ,1• \,, . r:·

Driller

in triplicate rreferably t) vritten, and submitted to the appropriate district office
)n 5, shall be answered . Jmpletely and acc11 ratcly as possible when any well is 

<J p!u_rrin� H'COrd ,:nn J1a) .1r1d Svcfinr1 'i :1('('d be completed.

Well Log NA
-

- ·· 

-

-



,• 
•·

{A) 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

. United Nuclear-Homestake Partners . , , N B Owner of \I.CU 
r· ·e Address Box ga·-· ---- ---·----·- --------- --·- _ ··-- _ Owners\\ ell No

1
-·- _

Street or Post Of 
JC Grants NM . 

. ------- -------------- -----------
City and State , 

Well was drilled under Permit No. ____________ _ and is located in the: at Mill site 

a. _NE_ 14 _llli_ Y-4 ___ .�� � ___ 1/4 of Section---2..6.. ___ Tov.•nship __ l2tL_ ___ Range 10W N.M.P.M.

b. Tract No. _____ of r-.1ap No. __ _ of the 

c. Lot No _____ of Block No. of the 
S bd. . . d d · Valencia c t u 1v1s1on, recor e in�-----------------· ---� oun y. 

d. X= -----·---- feet, y-__________ feet, N.M. Coordinate Systern ____ ·--------- __ Zone in
the ____ - ____ Grant.

{B) Drilling Contractor Garner Drillin:::.cg,_ ___________ License No __ WD __ --"5-'9'-'5'-+-
-----

Address---- Box 3146 __ M:=ilan ,c......c:N:.cM.:__

Drilling Began 2-23-81 Completed 2-23-81 Type tools rotary Size o hole_J_O __ in. 

Elevation of land surface or --- --------- at well is _____ ft. Total depth of well 0 ft. 

Co1npleted well is !J shallo\V O artesian. Depth to water upon completion of well-+------ ft. 
. 

Section 2. PRINCIPALWATER·BEAR!NG STRATA 
Depth in Feet Thickness Esti nated Yield

· F t Description of Water-Bearing Formation ( allo · 
) From To 1n ee g o s per minute 

"----'��-+-----'�---+----·�---4----------------------+----+-------<

80 25 sand,gravel & red shale 35+' 55 
1--------+---+-----+----�---------+------j--------

Diameter 
(inches) 

5 

Pounds 
per foot 

Threads 
per in. 

sch. 41 PVC 

hol, is sam packe 

Dev, lopemen· time 

Section 3. RECORD OF CASING 
Depth in Feet 

Top Bottom 

0 90 

Length 
(feet) 

90 

Set 40 ft pvc screen 

4 hrs. 

Type of Shoe 

open 

S«·tion 4. RECORD OF MUDDING AND CEMENTING 
]> "' 
r -t 
-, � 

1-I ---D_e_pth in Feet
Front To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Section S. PLUGGING RECORD 

Plugging Contractor ____ .....:_ _____________ _ 

2 -

Perforations 
I rom To 

90 

. .  

' '"' 

Address ------------------------- Depth in Feet Cubic Feet 
M N� IC Plugging ethod ---------------'-------- f----+--'T-=-=O:,:P_--j_..:B:.:o:..:t.:.:to:..:m

::....i+-o __ e_m_en_t_ 
Date Well Plugge'"---------------------- l--'-1 -+-----+----1-+------
Plugging approved by: 2 

• 

State Engineer Representative 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

Quad FWL ----1-- FSL ___ _ 
26-12N-10' B-28-S-26 collection well NE!NEtNW 

File No. _________________ Use Location No·-----1-------

I 

Well Log NB

fvB 

--

I l I ! I 
I I 

I 

-· 

50 

I! l I 
~ I 

~i--

~ 
C ,.., ~ 

M~~R~ of Pia~ ~ ~nt 

·- . . 
1: .; ' .. 

~ 

fr :. ~.-.:~·1 
g:; 

... 
:r ·i". 
l'Tl ~ en 
..... ,....,. i . Pl 

I 
I . l . 

I I 
I I 

I 

3 



. ''-'"' 

-

--- --

0 

15 
- --- -

35 
----·-----

55 
---

80 

--

,v 

15 

35 

55 

80 

90 
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Section 7. REMARKS AND ADDITIONAL INFORMATION 

l 

--

-

·-

-· 

-·

. -

·-

-· 

-

The undersigned hereby certifies that, .to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

INSTRUCTIONS: This form should be executed in triplicate. preferably typewritten, and submitt 

'--': the State Engineer. All sections, except Sl ,:t: 'D 5, sh:1.1 bt� ans 1 ·d as compL .... ly and acC' 

'.:-i!l-·,1, r::-r·iirt·d or rlr-crcnL'd. \\'hen !hi,;, fr.rm i"' ,:s1:d '11rg'.nµ: rl .i!y S'--,.:tion .} :.1 

Driller 

to the appropriate district office 

ly as possi\ik when any we11 is 

lh'cJ be cn::1rlcled. 

Well Log NB
~ - ------------- - - - ----
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WELL LOG 

General Infonnacion 

well identification: 

date drilling started: 4-1-82
4-3-82

total depth of well: 70 ft.

depth co water upon coopleteion of well (water level): 50 ft. 

Principal Water-Bearing Strata 

depth in feet: from 50 ft. to 70 ft. 

thickness in feet: 30 ft.

description of water-bearing formation (type of material): Gravel and Sand 

Record of Casing 

casing diameter: 4" inch solid casirig depth in feet from top Surface 

to bottom 
50 ft. perforations from 50 ft. to 70 ft. 

Log of Hole 

Deoch in Feet Thickness 
Color and Type of Material 

From To in Feet 

5-10 F!rn.m ni r+ 

15-25 YPl lrw C::,�nr, 

30-35 J:l.rr,;.� c�-..:i 

40-45 Yello.v Sand 

50-60 r.:r�, "' 1 �=>nr, 

fi C::.-7 fl Chinle 

---------- -- --- - -

Well Log ND

ate drilling completed: 

I 

·-

. 



C/- /- </2, 

.:::.P...:..r..::i...:..n:...:c:...:i:..1.P:...:a-=l:;__�·.-=' a:...:t:...:e..::r_--=B:..::e:...:a:...:r i n g S tr '1 ta 

d�pth in feet: from ro It 
thi c kness in feet: 

\·.'r:LL I OG 
, ... 

. t/0 .;,/. .. -,

date drilling c o�pleted: v- )- rr2

/ 1 

_,� � -........ l/ ____ _ 

to 

de.s c ript ion of water-bearing forr.la tion (type of ma terial): 1)
1 

:'"I 1/o/ ,/.. ,C,; / ·d

-------

Re,ord of Casing 

·casing di;�eter:

1..)/ 
to bottom (fli/ 

Log of Hole 

Depth in Feet 
From 

!? (/' I 

,· 1 . ,. ,

I 1� �, -. I-' ( " ) 

11 
'?;. '. ,;,,.. ,,d 
,., '°//, .. It c, ... 

';' '; ,, ) c (" '� ) 
(' l ,,L �., 

To 

(- 10 

)< - 'iS

10 - 1 (

v" · v< 

(D · 60 

f.. <.. #;

- --- - -- -- -------

,.... I solid c as.:.ng depth in feet from top " t/ -�., .,., c> 
f.1 I, 

perforations from ----....:<-.:') ·7 _ to _.:....,"lt>�:Y ___ _ 
; 

Thickness 
Color and Type of Ha ter ia l in Feet 

Well Log ND

G-u1t-ra--l ------Inform,11.ion- 

well i dnntifi c ation: 

date drilling started: 

tota l dLplh of well: 
{..1/ 

/ ) 1/ --- - -

(it.:• ... th to ,, .1t vr -unon C' l,.,. l, t t- i un f -...•e]l (-. , t e r 1 e l ): 

--- - - ---
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(A) 

Sf\JF F-\CJ;-.1 ER OFFICE 

V�ELL R[CORD 
C L\J-2__ 

Sntion 1. c.r,J-RAL l�rORMATION 

- ' r c � L � ').· e · · n � n -j- Co • '1 2 O" lll'f of \'"••II ra • On·n···r's ''VLII ".' 'o, !_I _(cw2>\ __ n '' - =
r---,r

- -
..., u

'
:-1
'"':------------ � w ' ,� :.L 

Stn I Of Pust Office: ,t\drlrcs.t� -.......:. • · .,_ � �----------------- ! 1 111 Le T 
Cit} ar l Stale_ ·' 1 1.,�, -:,L�b 

\\\II was drilled under Prnnit No. ·1} !' i� P.d--.:::C_!f::J __ and islocatedinthe:I Jll Site &t J,�j_Ja11. 

(8) 

a. lOW _N.M P.M. 

b. Trdct \Jo. __ uf \1;;p \/o. _ •Jf the 

c. Lot �o. of Block No·...-----�---llf 1he _____________________ _ 
Subdivi�ion,n.:cordedin Cibola Co unty. 

d. X= ------ foet, Y=_______ fr.:t, N.M. Coordinate System ___________ Zone in
lhe ---------------------------------------- Grant.

Drilling Contractor_G_a_r_n_e_r_D_r _i_l_l_i_n_,g=--_C_o __ • _________ License No. __ ._d_:0_-_5_9_5 ______ _ 

Address __ �_G_,x __ 3_1_4_6 ____ F_1i_J_a_n...::,_._·i_. _fil_._8--'-7_0_2_1 _______________________ _

Dr ill i ni; Bl·gJ n _1_2_-_1 _7_-_8_1 __ _ 1-16-82 rotary 7 7/8 Completed ________ Type tools---�---- Size of hole in.

rkvation of land �urf.ice or------------- at well i s, _____ ft. Total depth of v.ell_3_5_5 ____ ft. 

Completed \l ell is 123 shallow D art.:sian. Depth to v.atcr upon completion of well _______ ft. 

Section 2. PRI\C'IP..\L \\' \TER-BEARING STRATA 
D,pth in Feet Thickness Fstimated Yield 

I- in Feet Dc!-cription of Water-Bearing Fonnation (gallons pLr minute) rrom To 

245 255 10 gray sandstone 

303 320 17 white sand 60 + cverall 

335 354 19 white sand & shale 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Top Bottom (feet) From To 

5 in si:;h • .1.0 ?VC 0 353 354 open 243 253 

Develo roment ti1 he 9 Hr s. 306 316 

343 353 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet Method of Placement 

I From To Diameter of Mud of Cement 
,__ 

C' c. .... 
..., - l, C:.in steel c �sing 0- 136 ft. Ce:n io.nted from bottom to top 

Set tin� & cer:;en �ing c2s:· ng 7 n'rs.

Section 5. PLUGGING RECORD 

Plugging Contractor -------------------
Address------------------------
Plu:,:g:ing Method ____________________ _ 

No. Depth in Feet Cubic Feet 
Top Bottom of Cement 

Datl \\ ell Pluggeu_ ___________________ _ l 
Plugging appro,ed by: 2 

3 
State Engineer Representative 4 

FOR USE OF ST ATE E. GI NEER ONLY 
Da t � R t:ct'i, ed 

Quad ________ _ FWL ----- rsL ___ _

I.\· :-:o _ • 1 • �I.' 

Well Log CW2

, 1, 

fo\\ n. hip 12N_ Rrnge ____ _ 

--------

I 

I 

I I 
I I 

I 
u 

I 
.I-



D�rtit 1r1 I .:et 
F:om- I To 

----

0 4C 

40 45 

45 55 

55 85 

85 245 

245 255 

255 295 

295 303 

303 320 

320 335 

335 354 

35,1. 360 

. 

------ -- --

·--

-

-

Th i -io::n 
in Fe..:c 

40 

5 

10 

90 

160 

10 

40 

8 

17 

15 

19 

6 

--

-

� 

. 

rn-2 

C 1lor Jnd T;pe of \!Jcui.il E:.ncounc..:r..:d 

tan shale 

red shale 

tan shale 

sand,shale & gravel 
.� �� �(J)J 

chinle 

gray s2.�dstcne
--

cninle 

puq:le & white �hale 

w�ite sand 

gray & whit� sr.;12.e 
--

white sand e. shale 

red shale 

--

- ----

--

-- -- -

Section 7. RI \!ARKS A'ID ADDI I IONAL 1\/FOR\I.\ 110\/ 

-

� 

----

1h unJL·rs.�111:J lwrel>y Ct.'rtifi�, th.it, tu the b..:,t of hi� knuwl:d,}: and bd1 ', cl t foregoin.: i, a trut! art! corre..t r<·.:orJ of the ,iL· ... � 

ibe,I h k 

Dnll ·r 

1,'ilKl·e11n,-; Ill,, f,n1,' ii! be L'W1.lll<',! in trr:•lt 1'c,pr<·�cr1hl :., t;;,•·<,rittL·n,,tnd ,1. 1 11 ·,�d ,otl,c J;tj•fl,,;itt li\lrtsruf•r • 
I • I ... I • .. f ', "It. ""' }, t � U. 1 ° •\ t

r 

• V• cl I I' 

Well Log CW2
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STATE ENGl:-:1-FR 01-1:-ICE 

WELL RECORD 

Si:clion I. Gl:.NI-RAl. l!'\FOR!'>IATION 
11 � 

(A) O-....nnof-....cll --,TICFt�'�e "'ini.11g -;o,
J- l· ·oz ':;'d 

Ov. ner's Well No._ '-�(.CW3)_ 
nn 11.,or Strrel or Post Offirr Ar.ldre�s ' • --------

1ity and State_ G-r-c ·,- '. s r. ,· ·�·-'-·-_7-"C"-'2-'-_ 0-"---------------------

\\'ell \�as dr,llcd under Prnnil No . .l- n...-, l i ,:,d •cr-m dndislOLakdinthe:rill Si_te at l·il,�ri. 

a ___ Y.. SJL Y. _g_ \I. SE_\� of Sellion_ 23 _ To\-i1s.hip_l2N�-- Range __ l_OW __ N.M.P.M.

b. Tr�ct �o. _ 01 '-1.,p No. of the_ 
----------------- -

c. Lot \lo. of Block No. _______ of the ________________ _ 
Subdh·binn, Tl'torded in Ci boJa County. 

d. X= ______ feel, Y= ________ fc:i:I, 'l.M. Coordinate Sy�km _____ __Zon..: in
the -------------------------------------- Grant. 

(B} DrtllingConlractor :'.::arne:c Dril1ini:r Co. License No. \'.'D-SS5 

Addri:ss -p L X ...; 1 l_,�6 __ �] _1_· l�a�n=-_ ,,__�F�·�]_f.�·�8=-7�0�2�1�------------------------

12 -19-Q1 1 1n °2 n ta Orilling 8,:;;an "' u _ Completed _ _,___---'-'-"-----"'.:>� __ Type tools f\.O rv Size of hole 7 7/8 in.

Flcqtlion of land surfd .. e or ------------ at well is _____ ft. Total depth of we11_2�3-5 ____ ft. 

Completed well is [Z) shallow O artl'sian. Depth to water upon completion of well _______ ft. 

Srction 1. PRINCIPAL WATER-BEARING STRATA 
--

Depth in Feet ThickMSS Estimated Yield 
from To in Feet Dc:�cription of Water-Bearing Formation (gallons per minute) 

210 235 25 gr2y, w•1i te & purple s2nd 35 

Section 3. RECORD OF CASING 

Diameter Pounds Tiireads Depth in Feet Length Type of Shoe Perfor ations 
(inches) per foot per in. Top Bottom (feet) From To 

Sin. St.: rface ca 13ing 0 92 92 
C'e1:1entej from b1 ttorn to ton 

5 in. �VC wit11 i:;hale catcher. at 208 �t. -

- 0 235 236 Open 210 235 

Section 4. RECORD OF Ml.JDDING AND CEMENTING 
DLpth in Feet llole Sacks Cubic Feet Method of Placement I From To Diameter of Mud of Cement 

5
·_-

.i..r s. rig tire setting & ceoentin2 Fur:face casing. 
-;.,.. c, 1c-val l''J -.r Pnt ti f"C> 

Section 5. PLUGGI G RECORD 

Plugi;ing Contractor -------------------­
AJJress -----------------------­
Plugging Method--------------------­
Date Well Plugge"--------------------­
Plugging approved by: 

No. 
Dt!pth in Feet 

Top Bottom 
I 
2 

3 
State Engineer Representative 4 

FOR USE OF STATE ENGI�EER ONLY 
Dai,· Received 

Quad _______ _ FWL ____ _ 

I 0c.itinn No._ 

Cubic Feet 
of Cement 

FSL----

Well Log CW3

I' 

I 1 T' 

I 

I 
' 

. . 
7 -

.r-

r ,t, 'o - -



[>c-:-,·h in I ..:c:t 

From To 

v 25 

25 30 

30 35 

35 55 

55 70 

70 11 5 

11 5 210 

210 235 

23? 320 

320 335 

335 345 

34 :> 365 

365 35C 

3,30 405 

405 415 

lh,·:�"" 

ltn Ft:et 

25 

5 

5 

20 

1 5 

45 

95 

25 

95 

1 5 

10 

20 

15 

25 

10 

t2.n 

red. 

.,__ � l,C::. __ 

22-:-�d. 

. 1 s::a_e 

sand 

(nl ,r Jnd l yp.: 
-

sa..vid & gravel 

red sr..ale & gravel 

red si:aJ. e 

pU!'.fJle shale 

gray,wnite e\ pu�:ple 

1 .\I :ite•ial l:.n..:ount..:r..:J 

22.:r.d ( 
--

L . •  
-

-

c:: . .L .L .Jln. ve3.., 

:;,ur:;,le sr..-le i;
I.A Sil 1;S t.0r..::, 

gray sand & she.le . 

pur�:e shale 

wni te sand & sr:-s.le 

gre.y ShP.le 

vihi te sand " 
C< sh2.le 

red shale 

Section 7. RE.\IARKS A "lD ADDll IO"lAL l'iFOR.\lA 110� 

-

t>I @J_ 
--

hole 235--: 1 5 ) 

-

. 

-

. 

--

1 h,· u ·i-l r-i�11,.:J ht! rd.i} ce rtifh:, thJ t, to the: b.:)t of his knowledge: an 1 bt.:11d, the f,m:going is :i tn1.: and correct rc..:orJ 0f th..: .i '10·,..:

de,,ri' •:,I ltul·:. 

Dnlkr 

. " 

Well Log CW3
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-------t--- ----+---- --+-- --------- - ----------..,,,~- ~----...... I 

. 

th~ ppr p1 i.1k d r lri ' ., f 1 ,: 
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STATE ENGINEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION '"t:> 

(A) Owner of well Homestake Mining Co• Owner's Well No. C W 1
Street OT Post Office Address -==P:,-=...,. o�·---=:B�o=' x�-=9=--'8::...._ ________________________ _
City andState Grants N.M 87 020 

WeU was drilled under Permit No. Applied Form and is located in the: J\'iill Site 

a. __ _ � __ �---�---�ofSection ____ Township _____ Range ______ N.M.P.M. 

b. Tract No. _____ of Map No.------- of the _____________________

c. Lot No. of Block No. ________ of the ____________________ _
Subdivision, recorded in Ci b Ola County.

d. X= _____ _ feel, Y=-------- feet, N.M. Coordinate System ___________ Zone in
the Grant. 

( B) Drilling Con tractor ___ G.;.._a_r_n_e_ r_..c._D_r_1_· l_l_i_n__.g......._....;;C _o_. ________ License No. WD-595 

Address _.=B:...::o�x:___::3c....:1_,4c....:6'------=-M..:.:i::..: l::..:a:...::n.::....z_--=N:.:....:....:}...:...1.=----8::....7.:....0::...:2::....1..:__ __________________ _ 

Drilling Began 4- 1 3-83 Completed 4-20-83 Type tools Rotary Size of hole.........:.1-'0'--- in. 

Elevation of land surface or------------ at well is _____ ft. Total depth of well 2 85 • 5 ft. 

Completed well is KJ shallow D artesian. 
Test 

Depth to water upon completion of well------ ft. 

Section 2. PRlNCJPAL WATER-BEARING STRATA 
Depth in Feet Thickness Estimated Yield

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

Test Hole, no water 

Section 3. RECORD OF CASING 
Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per fool per in. Top Bottom (feet) From To 

6 13 wel d 1 280.5 281. 5 open noneX xxxm lx 

4 in PVC scr een se from 2'i 5.5-- 28 5.5 with packer at toJ. 

Hole cementec from 1 ottorn tc top. 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet Method of Placement From To Diameter of Mud of Cement 

Used 4i- sks. Lo-Loss Cement with mud pump 

Section 5. PLUGGING RECORD 

Pl gg· g Co t actor u in n r 
Address Depth in Feet Cubic Feet 
Plugging Method No. 

Top Bottom of Cement 
Date Well Pluggerl 
Plugging approved by: . 

3 
State Engineer Representative 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

Quad _______ _ FWL ____ _ FSL ___ _ 

File No. ________________ Use ________ Location No. ___________ _ 

Well Log CW8

., 
'-

. 
. 

I 
2 



Depth in Feet 

From To 

0 30 

30 35 

· 35 60 

• 60 70 

70 75 

75 85 

85 95 

95 130 

130 155 

155 160 

160 245 

245 252 

252 285.5 

Sc.:t1u11 (1 LUL, UI· IILJI L 

Thickness 
in Feet Color and Type of Material Encountered 

30 tan shale 

5 red shale 

25 tan sandy shale with gravel lenses 

16 sand & gravel 

5 red shale 
.

10 sand & gravel 

10 purple shale 

35 red shale 

25 purple shale 

5 purple shale & white sandstone 

85 purple shale 

7 purple shale & sandstome 

33.5 purple shale 

Cored Time Rec. 

102--104 2 Hrs. 2 ft. 

220--221.3 2.5 Hrs. 1 .1 ft. 

277- 279.8 3 Hrs. 2.8 ft. 

Total 7.5 Hrs. 

Set casing & cement to 280.5 ft. 

Drill out cement plug.drill hole from 

280.5 to 285. 5 ft.Set 10 ft. 41n. screes 

with packer at top as liner from 275.5 to 

285.5 ft. Circulate hole with clear water. 

Jet hole with air to remove water. 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

Total Rig Time 

Total-i>rilling large hole 

19 Hrs. 

280. 5 ft.

--

7.5 F

8 Hrs. 

3.5 Hr 

The undersigned here by certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 
· 

-1+1--_/J __ �-------------­
DnJler 

l'JSTRUCTIONS: This form should b.: executed in tr1pl1cate. preferably typewritten, and submitted to the appropnatc d1str1ct offu:c 

s.

Well Log CW8



al'd 11::llDl 

Tp; 
.rlpJ1Jes take Mining Co . 
PrO. Box 96 
GFants; N.M. 87020 

Gr.rt1.-:r Drilling Co. 
:Sox 3llf6 
i1ilan, N.M. 87021 
12-28-1994

� 
Hole ft, C v;l3 I\J I() 'f'./ 

0 35 tan sandy shale 
55 65 sand 
65 70 tan shale 
70 220 red,gray & purple shale 

�20 250 gray shale & white sand 
£50 255 white sand 
255 360 red, gray & purple shale 
h60 370 white shale 
�70 425 red shal� 
T.D. 425 ft. Well was logged. Circu. loss at 250 ft 14 sks. lo-loss
20 s!<s. sand , set 5 sks. chips from 265-275 ft. 5 in hole from 275-425 ft. closed
with bentonite chips. 45 gal. pellets.
8 in. steel casing set 0-78 ft. 
6 in. sch. 40 set 0-225 ft. screen set f-rom 2.25- 265 ft. 
Rig Time 11 Hrs. 
Oav. Time 5 Hrs. 
Drilling Time 12-15-94 to 12-28-1994 

£0'd OdCMH 

I. 

O.L S.LNtfdrl 3"1tt.LS3l·JOH 1·108::1 I..Jt1££: Tr S66 r-a:- ro 

Well Log CW13



0 35 tan shale 
35 50 red shale 
50 55 sand 
55 �5 red shale 
65 215 purple & gray shale 
215 230 gray shale 
230 270 red & purple shale 
270 280 whic.e sand 
2o0 310 red shale 
310 338 white sand & shale 
338 365 red shale 
T D 365 Well was logged 

G3::ner Drilling Co. 
Box .3146 
Milan, N.M, 87021 
1-19-1995

73 ft. 10 3/4 in steel casing O - 73 ft. 
6 in. sch. 40 PVC casing set O - 365 ft. 
screen set from 278 co 358 ft. 
80 s:<s. sand 15 bucket.ts pellets 34 s!cs. chips 
100 + �pn Rig time 14 hrs. Dev. tine 7 hrs. 
Drilling ti.me. Dec. 28,1994 to Jan. 11-1995 

Role �� CW-15 
0 35 tan sandy shale 

35 50 sand 
50 63 red shale 
63 80 white sand & shale 
80 90 purple shale 
90 110 white shale 

110 125 white sand 
125 130 red shale 
130 150 purple shale 
150 170 white sand & shale 
170 320 red, �ay & purple shale 
320 385 red & gray shale 6 sand lenses 
! D 385 ft. Well was logged
63 ft Sin. steel casing 0-63 ft.
133 ft 5 in. sch. 40 PVC casing set 0-133 ft.
sc�een set from 73 to 133 ft.
40 sks. sand 4 5 �al. pails pellets
7.5 &?m Ri� tilne 11 hrs. Dev. time 4 hrs.
Drilling time Jan. 11 to Jan. 19-1995

01/27/95 15:26 TX/RX NO. 0707 P.003

I 

I 

I 
I 

I 
I 

I 

j 
I 
I 
I 

•

To: 
Homesta'<� MininR CO. 
Grants, N.M. A7020 

Hd!le {I CW lli 

Well Log CW14 and CW15



To; 

. Gn."'Tlu Drillin5 Co. 
: �:: 3146 
i-ii.lan, � .::,£. 87021 
2-11-1995

Homestake Mining Co. 
P.O. Box 98 
Grants, N.X. 87020 

Eol� #CW 21 nrilled 1-30-31-1995 Test Hole 
0 60 tan sandy shale 

60 SO red shale 
80 120 g:,::-ay shale 

120 130 white shale 
130 158 red sh.ale 
T. D. 158 ft. Well was logged.
Hole is plugged wi �11 bentonite chips
Rig Time 1 hr. 

Hole ff CW 22 Drilled 2-1-1995 Test hole 
0 35 tan sandy shale 

35 83 r,,1hite & gray sand 
33 95 purple shale 
S5 120 purple & gray sand.stone 

120 160 gray & purple shale 
·r.o. 160 ft. Well is logged.

Hole is plugged with bentonite chips. 

Role# CW 18 Drilled 2-2 to 2-8-1995 Test Well Hole was logged. 

0 15 tan sand & shale 
15 45 sand, shale & gravel
45 70 red sand & gravel 
70 92 sand, gravel & boulders 
92 155 red shale 

155 187 p�rple shale & sand 
187 220 gray sand & shale 
220 290 gray & purple shale 
290 340 red shale 
340 400 white & purple shale 
400 425 red shale 

T.D. 425 ft. Set 8 in. steel casing 0-100 ft. Set 5 in. sch. 40 PVC 0-232 £t.
Screen set from 177 ft. to 232 ft. 5 in bole frocn 232 - 425 ft. plugged.
40 sks. sand. 5 buckets pellets. 15 sks. benton.ite chips. 15 sY.s. Lo-Loss
Lost Circu. at 190 & 210 ft.
Rig Time 8 hrs. Dev. Time 3.5 hrs. Well making 75 + gpm

Hole# 17 CW Drilled 2-9 to 2-11-1995 Test Well Hole is logged. 

0 7j tan sand & shale 
75 85 purple & gray shale 
85 100 white sandstone & shale 

100 125 red shale 
T.D. 125 ft.Well is logged. Set 105 ft 5 in. sch 40 PVC casing from 0-105 ft.
Screen set 83 �o 103 ft. 10 sks. sand, 5 buckets pellets, 14 sks, bentonite chips
Lost Circu. at 90 ft. 4 sks Lo-Loss
Rig Time 2 hrs. Dev. Ti.me 2 hrs. d.. �

TOThL P.01 

02/13/95 09:37 TX/RX N0.0816 P.001 •

Well Log CW21, CW22, CW18, 
and CW17



GAR.i� DRILLING COMPANY 

PO BOX 3146 

filLA.'l • NM 87021 

Hole fl CW 23 Drilled 2/13 ·95 

0 55 Tan sandy shale_ 
55 70 �ed shale 
70 80 Gray shale 
80 105 Red shale & sand lenses 

105 112 Gray sandy shale 
112 120 Purple sandy shale 

T.d. 120 Ft Test fiole. Hole is Logged. 

RIG !IME l �our 

Hole ft CW 25 Drilled 2/14/95 to 2/15/95 

0 55 tan sandy shale 
55 60 gray shale 
60 85 red shale & sand lenses 
85 92 gray shale 
92 120 purple sandy shale 

L ( 

�I 

T.D. 120 ft. Casing set o to 102 ft. Per from 62 - 102 ft.
5 in PVC casing. 16 sks. sand. 5 buckets. pellets. 16 sks. bentonite chips.
Well is logged. 8 gpm Rig time l r.r. Dev. tir.le 3 hrs.

Hole fl C.,.j' 24 Drilled 2/16 to 18/1995 

0 65 tan sand & shale 
65 95 white sand & shale 
95 108 purple shale 

108 112 white frac. sanci.stone. lost circu. 
112 118 red & purple shale 
118 147 red shale 
T.D. 147 ft. 5 in. casing set 0-118 ft. Per. 78 to 113 ft.
15 sks. sand, 6 buckets pellets, 21 sks. chips. 17 gprn
Well is logged. Rig time 2 hrs. Dev. time 3.5hrs.

02/27/95 12:44 TX/RX N0.0925 P.001 •

Well Log CW23, CW25, 
and CW24

TO: HOMESTAKE MINING COMPANY 
GRANTS, NEW MEXICO 87020 

1: 



..R.RIVED :R.IG e,,·.15' 

s & B Drilling Co., l�c .
<IAANO �. CoLoAAl>o 81¥:z 

Po llox 2866 (303) 242-3918. . 
L-e:F'l' Ji!G f4 ) 'f( P.M.

i 
ARIUVEDTOWN //.,i �<.,; P.M 

i 

YEATHER 1:.,'NJT 
NO. If I DATE q { l?.l<Zf� � .. �,.,. 5 ----� 

i 

� tt..Vz.. 
I >.REA i 

lONTRACT NO. 

DEPrli HOLE NO. 
From . To 

YJM- � '2.-

[ ·w-:t.1) ('\ '"-o 
. I 

0 - (.,, 

l-. - I "3. 

13-3e-

�A-'5b 

.!."b- " l 

I\\· I S"L. 

l<.1. - t S'i 

1$'9'- z.,s-i. 

Z.S1-" -31? 

! I;!" 31 8 
3 tS-5 (.o

' 

...ioo 

TotalP� 

. 
COt'.NT\' 

FORMATION 

n C,Jr:.v:," lAlr- • L 
' 

< :2. w-a...s > 

, . 

' 

' 

'/c t,l 

s ..,. t.L...f t.. - s�,o�:-·

6€ol.-O'-'-': 

-r--1 SAW,:,, 

'Ii,,.., $_..,v /. --· .

I • 

(:-, 

('..._r,� ..L 42 • · • ·• "'RA-SA\."1" 
I 

'"];> ........ �I> 

\.. 

�""' -h, -f,.,,J /'·. A� e. /'.. � - .• I 
I i 

� (f;l> (' ....... , .. ,

(:,.# ..... S ,...... .. s-t...Je... • 
a.h � Pv-... \._ c�"', ...... 

"-..-.:. -{,. 6n.... $.S 
- �b1'\.-f. z i8 

, ,.._, - ! 

6.-u_. 
'

6.-...... 
I 

{! .c::"il.--

r.o..l• '.'.{ Wi,,t,e:r 

Loads 
W•'btr 

I 

(, •.. � 5S L.,_,\.,,�
-:]; - ' 

f 1,.,...-.. Lc.. / • - i .-!-.. • I 
i 

� q 'Y8"

09/21/95 13:33 

i 
STATE 

i I 
t· �

I 

iii r 
, 
I 

i
I 

i i

i
V' r 

' 

:I I
i 

I 

i � ! i �J '1 'l j'_JI ' .. 

11 
' 

irt2--. 
I 

' 0' "" 
i 

i 

�
ft i .. I 
ii i • 

I ' 
°'?"- 1 i 

I 

1sir 
..

,s+ <l 76 

' 
z 

l s: I [.J 

i i..,.. 
' 117 ' 

Ju I 
. " 

I 

.. 

I j • IJ' i' ·i i-3< s I '1 t 
I

i f I 

; 

J, W�(Ve10 (7 
DriU..- I � Time 

l"'K. ( Joi<" tl 
Trud<Dri� Time 

L, {A/9 t. �M ...... , 1"1 
Drill Hitt� Tlm,o ' 

1<:' .J bi!{...<. I 

Baol<Hoe I T 
MUD ! JIRAN 

O?RUt ,.;( , ...... Lo.s.s 

TX/RX NO. 2142 P.002

.EFl' OFFICE--""(.,'-·-· o_<:> __ 
A.M. 

Well Log CW31

__________ AM. 

I I -- _._ ...,. I 
. 

' 

~ 
- ... _..., ( -

' .. _. I __.. 

... 

~ -- -~~ 

.. ~· 
I ·• ·~ 

..... ...,.---, 

-

_, .J ,. ---------=::;.·+·-----11--...JC...-...... _+.__....,c..._ ...... __ .__ _ _..,.._ ..... _.__, 

... ,. .I 

··-



To: 
Homestake Mining Co. of Ca. 
llox 98 
Grants, N.M. 87020 

Garnel" Drilling Co. 
J'Jox 3146 
Milan, N.M. 87021 

Hole II WR 24 Drilled 10/5/1995 
O 45 . tan sandy clay 

45 65 purple clay & sand 
65 82 sand & gravel 
82 90 purple shale 

T.D. 90 ft. 5 in casing set. 0-90 ft. Pee 50-90 ft. 24 sks( sand. 3 sks. chips .
. )!,ig :r1me l hr, D!2!V· Time 2 h,;s, :W gpm. 
·. ·: -�-- r ; 1: .. :' .· ',: .. · .\ .. : · .. ,... -. ,. . ;-_: - : . . . .:: t =. 
Hw.i! 4t CW 34/ · Drilled 10/7)1995

o
5 

,1. sand 
t:1.1 gray & green sandy shale 

'! 
, ·: 

i:,

20 40 gray & pink sandstone & shale 
40 54 white fl"ac. sandstone 
54 100 red shale 

100 120 purple shale 

·1'···· 
. 

"·.
., )· '' 
'' 
' .

...:. ' 

' 

T.D. 63 ft. 5 in. casing set. 0-63 ft. Pel". 33-63 ft. 15 sk$. sand. 2 sks chips.
5 in hole 63-120 ft. hole is Logged. 5 in hole Bent. plugged 63-120 ft. 6 sl<B. chips. 
Rig Time 2 hrs. Dev. Time 2 hrs. Seepage. 

TOTAL P.32 

10/09/95 07:35 TX/RX NO. 2275 P.002

Well Log WR24 and CW34

l:"::: '/\ ; ·i:·1·l J·. 
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To; 
ROmesteke Mining Co. of Ca. 
Box 98 

Garner Drilling Co.

Box 3146 
Iiile.n, N.H. 87021 

Grants, N.M. 87020 SZ?.. 
,,-z..J \()'N Hole# 'WR 25 Drilled 10/9-10/1995 Hole is Logged

O 50 tan sandy clay 
50 68 purple,tan clay & sand lenses 
68 100 white & purple shale & sandstone lenses ·

100 110 gray shale 
110 115 red shale 

T.D. 115 ft. 5 in, casing set 0-111 ft. Per. 71-111 ft. 15 sks. sand set 64-111 ft.
2 cans pellets, 6 sks. chips set 0-64 ft. 

, . -.. =�. Dev• �:u
�

hr

:�11:���;1:::��. is .�gg.,4
· 25 sand 

. 25 30 sand & grayeJ. 
30 40 purple sandy clay 
40 45 sand & gravel
45 60 purple sandy clay 
60 83 sand & gravel 

. 83 92 gray sandy shale 
92 100 white sand--- lost circu. 

,,.,,,,,,,.,;.\a•.,· '"'l"'l.PQ. . llO , . pink & whill!' �nd!!tone �"'"'·,.,,,�.,. !fill 125 ·' puri;ile.ahal.6·' 
125 130 , gray & pi;u,ple shale 

T.D. 130 ft. 5 in casing set 0-118 ft. Per. 93-118:ft.
1 can pellets, 6 sks. chips set 0-91 ft. 
Rig Time 2 hrs. Dev. Time 2 hrs. 11 gpm. 

' 
' 

sand set 91-118 ft. 

Hole II CW 37 Drille<l 10/12-16/1995 Hole is Logged ,\2 N \0"'1 !. '3"\

0 55 tan sandy shale
55 67 gray clay 
67 100 red sandy shale 

100 125 white sandstone 
.125 145 red sandstone & shale lenses 
145 160 gray sandy shale 

T.D. 160 ft. 5 in. casing set 0-150 ft. Per.
Rig Time 4 hrs. Dev. Time 2 hrs. 50 gpm •. 

100-150 ft. 23 �s. sand. 5.sks. chips:.
.. 

. ; . 

. . l i 
1 ; 

10/30/95 08:49 

' 

I 
! 

TOTAL P.05 

TX/RX N0.2388 P.005

Well Log WR25, CW35, and CW37 
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(Al 

STATE ENGINEER OFFICE 

WELL RECORD 

Scclio11 I. GENERAL INFORMATION 

Owner of well ___ H_o_m_e_s_t_a_k_e��-h_· n-
:
1ac· na'g-'-C_,o_. _o_f_C_a_.__________ Owner's Well No. _C_W_4_0 __ --,-

Slrecl or rosl Of flee Address ---:Rc'o"'x"--'9,.:8'-----cc-:-c-==cc----------------------­
Clly and Sia le -------'-G"-r a=ncct:csc.,_-'-N'-'.""M-'-. -"-8 '-70:c:2=.:0'-----------------------

Honi tor h/cll M1' ll S1' te Area Well wa, drilled under l'ctmit No. _____________ and is localed in lhe: 

··--- V. __ V. ___ Y. ___ V. of Scclion _:3_§ ___ Township _ .... 1-'Z.=-_rJ __ Range -�I _D_vJ ___ N.M.P.M. 

b. Traci No,, _____ of Map No.------- of lhe ---------------------

c. Loi No.. of Dlock No.�------ of lhc ____________________ _
Subdivision, recorded In Cibola Counly.

d. X= ______ feel, Y= ________ feet, N.M. Coor<liuatc Systc1n ___________ Zonc in
lhe Gran I.

Garner Drilling Co. \ID 595( D) IJrilling Con lraclur -----'-'--'----'=-'-'---'------------ License No. 

Addresl ____ B_o_x_3_1_4_6_M_1_· 1_a_n...c,_N_._M_._8_7_0_2_1 ______________________ _

3/7 /1996 llrllllng Degan-------- Cu111plclctl 
3/14/1996 Rotary 
------ Type lool, ________ Size of hole ____ in.

8 

264 
Eleva lion of land surface or------------ al well is, _____ fl. Tola! deplh of well, _______ fl.

Compleled well is 12<.J shallow D arlcsian. 

Test Well 

78 
IJcplh lo waler upon con1plclion ofwetl, _______ fl. 

IJcplh in Feel-------
Fro111 ru 

222 240 

240 255 

Dia111clcr l'ou11d� 
(inrhrs) per fool 

8 stee casing 

5 sch. 40 PVC 

25 sks sand. 29

�llt�;-;11-�,;, ��-1 - ---
F1011, Io 

Seelion 2. l'IUNCll'AL WATEl{-IIEAIUNG STRATA 
Thick IICSS 

in Feet 

18 

15 

JJcsc1iplion of \Valer-Bearing l;orinalion 

hard red sandy shale 

gray & purple sandy shale 

- . , . Scclio11 l RFC'ORIJ or, CASING 

Estlmalc<l Yield 
(gallons per mlmi(c)

20 

lhrca<ls 
JlCI Jn. 

___ _!_h�Jl!�� i11 Feet 

Toi' llol [0111 

Lcnr,lh Type of Shoe Pcrfornlion!I 
(f ecl) Front To 

() 84 84 open 

+ 3 264 264 cap 224 264 

sks. ct li.ps.

Scclion 4 REC'ORIJ OF MUDDING AND CEMENTING 
11 olc �,1cks Cuhk Feel

Mclhoc.l of Placc1ncnt 
l>i;11nclcr of M11tl of Ccrncnl 

Section 5. l'LUGGING RECORIJ 

!•lugging Cu111t:1clor --------------------
Address 1Jc11lh In Feel Cubic Peel 
!'lugging Melhocl No. Ton Uollom of Cc111cnl 
Dale Well l'luggccl I 
11 1ugrJng a111irovcc.l by: 2 

Stale Engineer llcprcscJ1lalivc 
) 

4 

FOR USI' OF STATE ENGINEER ONLY 
Dale Rcceivccl 

Quad-------- FWL ---- FSL ___ _ 

File No. ________________ Use ________ Location No. ___________ _ 

Well Log CW40 

--- -------

I 
I 



1· ro111 I<> 

0 25 

25 30 

30 65 

65 75 

75 190 

190 222 

222 240 

240 255 

255 305 

"' • v� • 

25 

5 

35 

10i-;11� 

115 

32 

18 

15 

50 

:y 

tan clay 

gravel 

tan clay 

f(lilQl1'l!ID tan clay & gravel 

red & purole shale 

gray & purple shale 

hard red sandy shale 

gray & purple sand & shale 

gray & purole shale. 5 in. test hole 264-305 ft. 

Section 7. REMARKS ANIJ AlllllTIONAL INFORMATION 

Plugged. 

111e undersigned hereby ccrtiries lhal, lo the best of his knowledge an<l belief, the foregoing is a tn1c end correct rccor<l of the above 
described hole. 

-fA'-f--'-'d"""--'�c;:__;_.:._...;;;... _________ _ 
� Driller 

INSTRUCTIONS: This fonn should be executc<l in triplicate, preferably typewritten, and sub1nittcd to the appropriate district office

of the Slate Engineer. All scclions, except Section 5, shall be answcrc<l as co111plctcly and accurately as possible when any well is 
drilled, rcr,airctl or <lccpcncd. \Vhcn this fonn is usc<l as a plugging record, only Section 1 (a) and Sec lion 5 need he cornpletcd. 

Well Log CW40
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Rdmestake Mining Co. of Ca. 
Bdx 98 
qrants, N.M. 87020 

' 

Ga.mer Drillin� Co 
Bo:x: 3146 
Milall, N .IL 87020 

TO 

Hole ti CW 41 Drilled 10/9-16/1996 
0 5 red clay 
S 25 sand, gravel & boulders 

25 30 red clay 
30 61 tan sand 
61 70 purple snale 
70 100 gray &hale 

100 115 hard red shale 
115 140 hard gray shale 
140 155 hard red shale 
155 165 hard gray & red shale 
165 170 white sandstone 
170 192 hard gray shale 
192 210 hard gray & re<l shal� 
210 235 red shale 

T.D. 206 ft. o in. PVC casing set 0-206 ft. Per. 146-206 ft.

� P.01 

10 in hole drilled. 5 in. test hole 206 ft. to 235 ft. Test hole plugged.
42 100 lb. sks. sand. 27 sks. chips. 3 s�s. Lo- Loss.
Weli is logged.
Rig !!me 2 hrs. Dev. Time 4 hrs. 12 + gpm. 

Role I>�) 

O 35 tan sandy clay 
35 40 sand & gravel 
40 57 tan sand & gravel 
57 93 purple clay 
93 101 sand & gravel 

101 108 purple & gray shale 
T.D. 108 ft. 5 in. PVC casing set 0-108
3 sks. chips.
.ilig Time 1 hr. 

Hole I!� 
Dev. Time 3 hrs. 17 + 

t 40 tan sand
40 45 sand & gr�vel 
45 55 tan sand 
55 102 sand & gravel 

102 110 gray & red snale 

Drilled 10/16-17/1996 

ft. Per. 58-108 ft. 39 SO lb.sks . .sand. 

gpm. 
Drilled 10/17-18/1996 

T.D. 110 ft. 5 il'l. PVC casing set 0-110 ft. Per.55-110 ft. 33 sks. sand. 4 sks. chips
Rig Time 1 hr. Dev. Time 3 hrs. 20 + gpm.

10/25/96 19:25 TX/RX NO. 5090 P.001

Well Log CW41, 643, and 644

To: 



Garner Drilling Co. 
Box 3146 
Milan. N.M. 87021 

Homestake Mining Co. of Ca. 
Box 98 
Grants, N.M. 87020 

Hole I! C W 50 

0 5 Tan sand 
5 35 Tan clay & sand 

35 40 Red clay 
40 50 Tan & red clay 
50 75 Tan clay & wash 
75 85 Tan clay 
85 100 Purple shale 

100 130 Red shale 
130 142 Hard gray shale 

Completed 5/27/2003 

142 153 Hard red & purple shale 
153 160 Hm:d frac. gray shale 
160 170 Gray shale 

T.D. 170 ft. Set 5 in. PVC casing 0-170 ft. Perf. 130 -170·ft.Cap on bottom.
Flush hole, Sand pack & Dev.
Sand pack from 120 to 170 ft Chip·pack from 95 to 120 ft. 
25 sks. sand. 8 sics. chips. 

T.D. 170 ft. RIG

5 in. test hole was

Time 2 hrs. Dev. Time 3 

logged before reaming. 

hrs. 

06/24/03 14:49 

60 gpm. 

TX/RX N0.8479 P.001

Well Log CW50 

To: 



El-?.4-C3 ;""''=!APM; HOMFSTAl<F MIN t.JG � Hydr-o Enc1neer-1no ;2679289 

To: 

Garner Drilling Co. 
Box 3146 
Milan, N.M. 87021 

Homestake Mining Co. of Ca. 
Box 98 
Grants, N.M. 87020 

Hole #CW 52 

0 

6 
35 
50 
95 

102 
140 
175 
265 
280 
305 
330 
335 
360 
370 

6 
35 
50 
95 

102 
140 
175 
265 
280 
305 
330 
335 
360 
370 
380 

Completed 6/10/2003 

Tan & purple clay 
Tan clay & WBSh 
Red clay 
Tan sand & wash 
Red clay 
Red shale 
Hard gray & purple shale 
Purple & gray shale 
Gray & white sand 
Gray & purple shale 
Hard white sand 
Hard purple & gray shale 
Hard white sand 
Gray shale 
Red shale 

T.D. of 5in. test 380 ft. Hole was logged.
Reamed test hole 0-180 ft. Set 5 in. PVC casing o-180 ft. Perf.140-180 ft.
Cap on bottom.

5 in. hole had caved at 195 ft.Beat bit on down to 215ft and it plugged solid. 
Put 10 sks. chips in from 185 to 215 ft. 
Wash casing, sand pack from 130 to 180 ft. Chip pack 105 to 130 ft. 
25 sks. sand. 8 ska. chips. 
5 in. hole lost circu. at 157. 265 & 320 ft. 

Used 29 lds. WBter and 17 sks. Lo-Loss. 

T.D. of Well 180 ft. 200 ft of test hole. 

Rig Time 3 hrs. Dev. Time 3 hrs. gpm 20 

06/24/03 14:49 TX/RX N0.8479 P.002

# 2/ ? 

Well Log CW52



To. 

Garner Drilling Co. 
Box 3146 
Milan, N.M. 87021 

Homestake Mining Co. of Ca. 
Box 98 
Grants, N.M. 87020 

Hole II C W .sJr 55 

0 
45 
55 
95 

135 
165 
175 
223 
240 

45 
55 
95 

135 
165 
175 
223 
240 
265 

5 in. Test Well 

Tan clay 
Purple shale 
Gray & purple shale 
Purple shale 
Gray & purple shale 
Gray & white shale 
Gray & purple shale 

Completed 6/3/2004 

Hard & soft layers of white sandstone 
Red & purple shale 

T.ll. 265 ft. 

Well Log CW55



To: 
Homestake Mining Co. 
Box 98 
Grants, N.M. 8702� 

Hole fl T 5 i/ 

Garner Drilling Co. 
Box 3146 
�ilan, N.M. 87021 

0 20 Tan fill 
20 85 Gray sandy fill 
85 105 White & tan sandy clay 

105 115 Red & tan clay 
115 130 Tan sand 
130 145 Tan & red clay 
145 151 Tan sand & clay-------
151 178 Hard purple shale 
178 182 Gray & red shale 

Drilled 5/6-7/2002 

Set 5 in. PVC casing 0-182 ft. Perf. 122-182 ft. Cap on bottom.
Chip pack 0-25 ft. Sand pack 25-100 ft. Chip pack 100- 110 ft. Sand pack 110-182 ft. 
71 sks. sand. 10 sks. chips. Washed hole with water & air. 

T.D. 182 ft. Rig �e 1 hr. Dev. Time 3 hrs. 18 gpm. 

Hole# T 4 Drilled 5/8-10/2002 
0 15 Tan fill 

15 85 Gray sandy fill 
85 110 Tan clay 

110 160 Tan sand & clay 
160 175 Tan sand & gravel 
175 180 Purple shale 
180 205 Gray & purple shale 

Set 5 in. PVC casing 0-205 Perf. 14S�io5 ft. Cap on bottom. 
Chip pack 0-30 ft. Sand pack 30-125 ft� Chip pack 125-135 ft. Sand pack 135-205 ft. 
83 sks. sand. 13 sks. chips. Washed hoYe with water & air. 
T.D. 205 ft. Rig Ti.me 1 hr. Dev. Ti.me 3 hrs. 25-30 gpm.

Hole# T 11 Drilled 5/13-17/2002 

0 10 Tatt fill 
10 80 Grat sandy fill 

I 80 110 Tan sandy clay 
110 130 Tan clay 
130 145 Tan & red sandy clay 
145 160 Tan sand, gravel, rocks & clay 
160 168 Gray shale 
168 193 Purple & red shale 

Set 5 in PVC casing 0-193 ft. Per£. 113-193 ft. Cap on bottom. 
Chip pack 0-30 ft. Sand pack 30-98 ft. Chip pack 98- 108 ft. Sand pack 108-193 ft. 
76 sks. sand. 12 sks. chips. Washed hole with water & air. 

T.D. 193 ft. Rig Time 1 hr. Dev. Time 3 hrs. 30 + gpm.

o 6 IO t/ o 2 1 o : 4 o TX/RX N0.7095 P.001

Well Log T5, T4, and T11

l 



To: 

Garner Drilling Co. 
Box 3146 
Milan, N.M. 87021 

Homestake Mining Co. of Ca. 
Box 98 
Grants, N.M. 87020 

Hole II T 12 

0 10 Tan fill 
10 78 Gray sandy fill 
78 90 Tan clay 

Drilled 5/22-29/2002 

90 100 Tan & orange sand Q.o...\ 
100 135 Tan sand & clay {)�,<.-

135 170 Tan sand, gravel & rocks.,........-
170 180 Red & purple shale

180 200 Purple & gray shale 

Set 5 in. PVC casi.ng 0-200 ft. Perf. 120-200 ft. Cap on bottom.
Chip pack 0-30 ft. Sand pack 30- 100 £t. Chip pack 100-115 £t. Sand pack 115-200 £t. 
85 sks. sand. 15 sks. chips. Washed hole with water & air. 

T.D. 200 ft. Rig Time 1 hr. Dev. Time 3 hrs. 45-50 gpm.

Hole II T 18 Drilled 5/30- 6/4/2002 

0 25 Tan fill 
25 90 Black fill

90 105 Tan clay & sand 
105 125 Tan sand 
125 135 Tan sandy clay 
135 145 Red & tan clay 
145 162 Tan sand, gravel & rocks 
162 180 Hard purple shale 
180 185 Red shale 
185 195 Purple & gravel shale 

Set 5 in. PVC casing 0-195 ft. Per£. 115-195 ft. Cap on bottom. 
Chip pack 0-30 ft. Sand pack 30-100 ft. Chip pack 100-110 ft. Sand pack 110-195 ft. 
102 sks. sand. 20 sks. chips. Washed hole with water & air. 
Drilled 10 in. hole 0-90 ft. 8 �in. hole 90- 195 ft. 

T.D. 195 ft. Rig Time 1 hr. Dev. Time 3 hrs. 20-25 gpm.

06/06/02 10:40 TX/RX N0.7095 P.002

Well Log T12 and T18

.,. 



--- -- .. , J...,J./ tr u 8 2006 
WELL AEC� 

Seti Ion 1. GENERAL INFORMATION 
,) Owntr of wall HOMESI'AKE MINING CO. 

Slrnt or Pott O(rlcc Add rm P.O •. rox 98 •. Owner's Well No .• .....:CEc..=.....;;;6 __ _ 

City and Stato GRAN.l'S, NM 87020 

Well wu drUlod under �errnh No, _____________ anll JJ Joc:i.ted ut the:

1• - � -,.....- � .....__ Y. _ � o( Seel ion ____ Township _____ Ran<>c ------O N.M.P.l.;.
b, Tract No, ____ of Map No.----- ol tho------------

c. Lot No. of Bl�lt No, _______ o( tho 
Subdivision, noorcletl In Co

_
u_n_ty-.------

-
----------

d, X11 ------ faet, Y•--- ----- fe1l, N.M. Coordlnalo Synem_________ Zone lll
the---------..---------------------------- - G!lnl,

(B) Dr\llin1 Contmlor ___ _.QJ�Y=O,-=TE=--=D=iR;ILL===ING;;..;.;:;.._INC=-.c..";._.----- License tfo. __ WD_-_1_4_5_1 _____ _

Mdrt&3 ________ P_.o_._oo __ ,x_J_4_6_7 __ MILAN __ ,_NM __ a_1_0_2_1 

6-27-06 DrUllna 9o,�n ------- Co1nploled _6_-_2_7_--0_6 __ Type tools _R_cfr_AR_Y _____ Size of hole 9 7 /Sin.

elmllop o( le11d surface or ----�------ 140' al weU ls----- fl. Total depth of well ______ (I,

Compleced well lo IBtc 1h111low O 4tlt,sl1Jl. Depth to w11tor upon completion of wolJ ___ _ ( I. 

5,'lcllon 2. P'RINCIPAL WATER-13EARING STRATA 
Ocp\h In Ftel Thlclyheu \ Estimated Yield 

From To 11\:rccl boscrlp\lon oC Wuor·Doa.rui� F'prma\\on (.i:i.llons pc r m lnulc) 

90 120 30 GRAY WHITE & PURPLE Sll.ND 18 gpn 

.• ..

�cllon J. RECORD OF CASING 
I Dlnmeler Pound, Thmd� Dep lh In Feel Length Type of Shoe Perfor1llons 

(lni.l\os) per foot per In. iol) Bottom "(feet) Ft Oil\ To 

6" PVC 0 ·140 140 PVC 100 

.. 

S;ction 4. RECORD OF MUDDING AND CEMENTING 

I. Doll th in Fen Hole. ·S,cks Cu bi1.: F cc l 
From To Dlemct"er or Mud of G�mant 

. 

Section< Pt 1rr,rjfr,Jr. Rl:r.ORr> 

. l'lu"lneContm:lor ----��------------
Addreu ---------------------
Ptunlna Method--------------

-
-----

' Dt\t Well Plue;,-------------------­
. Pluvtlns �pprovtd by: 

St.ale Enslnotr J{epruent,llvt 

Mo. 

I 

.3 

4 

I Method of Placement 

Dep\h In Feet 
Top Botlom 

:

... , .. �., ·' 

140 

Cu liic Feel 
or Cement 

. 

_,._,.,....., ..... __,......,,,.._..-,._,._,,._�..e=M*�....,-...,_,_.._d __ ....,_,,_,_.�-c�-,�,._..,==-=-���:DW_,,,.h��.�-�-�·==""""__,.,_....,_ ....... -=,,....----

FOR USE Or STATE Ef'ICINEER ONLY 
01 lc Received 

Quad FWL ___ _ FSL __ _ 

File Ho., ________________ U3c ___ , ____ Locitlon Mo·----------·· 

Well Log CE6
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,• 

lJcDIII 111 J tl'I lh,��nm 

f1om To In Feel Color and T)•pc of Male1h.J'!;ncounleiccl. 
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/'10 

!i11\1 E) .�.· 

. . 
;,30.

. 
25 

65-
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.. -.. 
\ 

•·

.. 

•' 

-

.. 

'. 

. . 

I 

. i 

.. 
I 

� 

soo 

SAND & RED SHALE 

RED SHALE

SAND & GRAVEL 

WHITE � PURPLE SAND 
I 

� 

. 

�v 

-�'
\y

' 

' 
, 

.. 

SetUon 7. RBMAiXs'J.ND ADDITIOHAL lNPOR.MATlON 

' 

' 

The llndtrsitMd h�rcby ccr(i((os UUl 1 lo lht bcsl o( h(i knowlodaa U\d belltf, tht (oreoolna ls l IC'1C Uld con;ccl record of lht above

dtitribcd hol,. / 
1 

IHSTRUCT\Ol-13: This form i\lould 'oc cl\ecu1ed In 1rlphca1c, !)rorer1\1ly typcwtllltn, d su't>mlltcd to lhc approprlHc dlslricr o((tcc 
of 11 c SUit £n8,ineer. ,'\I\ section,, extapl Section 5, sh•II bt answered u compltldy •nd accurtt�ly u ponl'olc' when an)' wdl is 
drllltd, npalu:d or oeopened. \I/hon lhh fo1ni Is u.cll u 1 plUQ)n1 ,•cord, only S,ctlon \(1) and Secllon .Sneed 'be com

0

pletcd. 

1 
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See!lon I. GEN!!RAI. JNFORMATION 

,) Ownu or \!IGII HOMESTAKE MINir.K; 00. 0"1n«', w,11 No. - CE 9

Str11ot or Pt11t O(ric:ic A.ddrntt p·,.o. BOX 98 . ·i: 

City ,nd Slat, GRANTS J •. �NM,.,,_.,__,8""7-"0""2"'0------------------'--

Woll wu &rUl•d undor Pormll No. ____________ and J., looal•d in tho : 

•··- Y. -.-- y. __ Y._V. olSeclion ____ TawnsJ1ip _____ Rango ______ N.M.P.J.;.

h. Traci No,_...,.. __ or M1p No.___:_ ___ _ of th,--·----------�

o. Lot No. of Blook No.------- oC 1h•-------------------
Subdivhlon, r•oa1dod In County, 

d, :ic• ------ foot, Y•------ foil, N.J.I, Coordlnoto Sy'1•111-------�-- Zooo ln 
th• _ Gunt. 

(B) Drllling Con(TOclor_OO:=;Yi,.;OTE=.,__.,DR""'ILr,"""'"'ING....,,_INi...,,.c ________ _ Llcwse tfo.WD- 1451

P.O. BOX 3467 MILAN, NM 87021 AdMtll------------------------

8-21-06 Drlllln& Jia�n ------- Co1nploted 821-06 Typo tools _.R,,.or"""AR,._.,,. ____ S!zt of hole 9 7 /8 in.

130' Elmt!op or l•nd surfooo or----�------� al weU 1•-----11. Toto.I depth of well--""'.:,:;... ___ fl. 
' 

Complel•d woll lu 

·ocp\h ln Fbol
Ftom To 

40 80 

Diameter Pou rids 
(\nollu) pe, fool 

6" PVC 

Depth lo w•t<r upon completion of w,u ___ _ r,.

Sf.ctlon 2 PRINCII' AL WA TER-BEARlNG STRATA . 
'thlclj,hnt 

(�.<F••' 

/ 
40 

Thrtnd! 
per In, 

' '
bt1-s.crlpl1Q11 oC Wltot·Boa.rUlg rpnnatlon 

SAND & GRAVEL 

-

Seotlon 3. RECORD OF CASING 
Deoth in Fool Ltnglh 

rov Bottom · (f�et)

0 ·130

/ 

.• ..
. 

Typo or Shoe 

'"",,, 

E1tlmv:lcd Yield 
[gallons per minute)

10-20 --

,··· 

Perfor,tlon, 
F10111 To 

90 130 
130 ----

---· 

.. 

-

s.cuon 4 RECORD OF MUDDING 1,ND CEMENTING

L Do�lh \n Fer.t 
-·

Hol._ ·s,oks Cubic Fcol I Method of rlaccmcnt 
From To 01,rn•l•r or Mud of C1.11tH1nl 

·• 

-

-

I 
•.. 

$1C".cl\0
1

11 { "'' {l,jfJll-'r. RF..(.'(.)1-lf) 

. Piu(lllln1 Co11tn�lor ----------------­
Addrrn ----� 
P!uggJn11 Method --­
D1t< W,11 Plurwe,�--

. Ptunfn1 approvod by: 

. 

..,____rs 

St1f,a Enalne�r f<eprt,entat/v� 
"---==:.:am, ' 

No. 

--

4 

c...__D,pih in Fcot 
Too Bonom 

� 

· .. ,:,;, ·'
- •-==•-=:Qt,,, .. '. 

' 

t'OR USE OF STATE ENGINEER ON.LY 
,·· -··�..,, . 

. Quad----- FWL ----

I 

--

Cubic Feel 
or Ctmtnt 

FSL ___ _ 

Filo No. ·-----------�--- U><-----·� l.oc•tlon No·---,-'------.....:..'-

Well Log CE9
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-:@< lhallow O trtc.dm. 
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I 
:! I 

I 3 

------------------ ~==- ,,wsrn:.:s 

01 le Re ,; iriv'ed 
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. � 
' 

U(l)lh 111 I t�·! 

from 

n 

10 

40 

80 

100 

.. 

, ..

" 

. 

� 

.. 

.. 

. . 

To 

10 

40 

80 

100 

130 

-

" 

... 

lh11,J,.n�1,� 
ln f«I 

. "
:i:, 10 

�i,,1.•J ·'30· 

,• . 

. ;1' 40 

20 

.30 

... 

-. 

.. 

·-·

., .. -·

. 

.. ,

... 

,. 

.

. . 

·' 

-

· 1

'

' 

. 

Color a11d Typ, of M,uJ!1rEneoun1,red .. 

BROWN' CLAY ,• 

TAN Sl'IND. 

SAND ·& GRAVEL

l?ORPLE SHALE 

WHITE & 

-

' 

. . 

-

·''·

. 

(LLl\ 

• 

l'ORPLE 

CE'•

SAND ' 

' 

. 

S.0Uo11 7, l\llMAl\Ka'ANP ADDITIONAL lNl'ORMATION 

. 

Thi undenit,ncd h�re by certt(les rJu1t1 
to the b11iit �r ht. knowl�d11 and btll•t, th, foreatilna b a true ,.nd eon;cct 

dt1<rlb,d ho!•. /J .! 

.
.. 

� ....... 

---

INSTRUCTIONS: ·rtu, f•m> 1\louid •• 0>«ui.d In ltlpllcalO, pt•rtrably typcwrlil<n, •nd $\lbmll«d to lh• approprlac, dhlri,t ofti,, 
or ll c Stitt En.aJ.ru:er, All s.ci::tlons. tkctp[ Stcrlon S", ih•ll � 1nswo111;d is c:omplt\ely ,nd ic:curtt11:IY ,s. pos:dblc· when P.n)' wdl l:s
drllltd, n,p1lr1Jd or do11.p1n-cd, Wh&n thb: forn1 h 11ieti as 2 pJuQin1 r•cord, only S.tcllan l(t) a.nd Sei.:tlon l Jl6t!.d b,c,. com.pl-c1cd.

Well Log CE9
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• ••-''"''',._"""VI ( J\..l',.
Jljj\J.C.l v ..1:H)�f P O 8 2006

WELL RE .0 

Section l. GENERAL INFORMATION 

,) Owner of well HOMESTAKE MINilG CX>. 
1 o Owner's Well No,. CE 

Slrcet or Pot! O(nce Address -���-�o�;�OO�X�9�8����--�-�--------�------
Clly &nu Stato GRANI'S, NM _8_7...:0_2 ..... 0 _________________ =----

Well Wu drlllod under Penn It No. ____________ and l, located in the: 

•· - � ....,.....__ Y. - V. _ Y. o( Set:tlou ----Township _____ Ranae ______ N.M.P.�;. 

b. Tuel No , _____ or Map No.--..:.... ___ _ of !ho------------

c. Loi No. or Bloclt No. _______ or lhll-------------------
S11lidlvltlon, rt�ordod In Counly, 

d, X0 
------ foot, Ve feel, N.M. Coordlnato Syiten, Zone tn 

lho _ Gant. 

(Bl Drlllin1 Conlroc\or CX>YOI'E DRILLING INC. License l'lo.--'WD=--...:1...::4;.;:;5..:.1 _____ _ 
P.O. OOX 3467 MILAN, NM 87021 

MdrtU-------------------------------------

Drilling So�n _.;:..8-__ 1;...;:4:..-...;;.0;;:_6 __ Cornplctod 8=---1'-'4=--..... 0 ... 6 ___ Type tools RGrARY Size of hole 9 7 /S in.

130., Elcvallor o! l11nd $\Jrlloe or----�-------'- •I well Is _____ Cl. Tot� dapth of Wtll--...c..:::..-=---- n.

Completed well 11 me tlul)ow O U((,slan. DepLl\ to w�tor upon comp\ctl.:in or woll ___ _ (t,

�ction 2. PRINCIPAL WATER·OEARlNG STRATA 
·oep\h In Foel ThlclJ,'t1eu \ Estlm•led Ylild 

From To lri,f'ect bcscrlp\1011 o( Walor·Bculni: F'prmatlon tg:ulons per T11lnule) 
.. 

.' 

95 120 30 GRAY WHITE & PURPLE SAND 10gpn 

.. .. 

Soclion 3. RECORD OF CASING 
I Diameter Pounds 'l"hrud9 Deo lh ln Feol Ltnglh Type of Shoe hrfon1lons 

On�hu) per fool per In, "too Bollom '(feet) From To 

6" PVC Q 130 130 PVC 90 

Section 4, RECORD OF MUDDING AND CEMEN11NG 

I. Dopth in Fn,l Hole. ·Sacks Cubit: Fcrl 
From To o,�mt t'er of Mud o( Cumo,,l 

.. 

I 

. P!uirelnc Contuctor ----�-------------
1\dllm, ----------------------
Pl11Jll)n11 Mothod -------------------

• Dale Well Plu11.11e.,__ _________________ _
· P\ueiJns approvtd by:

SOie cn(Jlncer R«pruencatlvt 

I 
Mclhod or Plactmcnt 

-

No. 
Depth in Feel 

Top Bottom 

: 

.3 
4 .... ��· . ..

130 

Cubic Fee\ 
or Cement 

. 

���-..--·1-• r. __ .._......,.�..,.__.. •••• ��·�u_...,:az_...,....,.. __ ,_. __ ,_,._._., ___ ._-=,,...._,...,==�-=-mrnm-.--� ....... -===----------=��--' .. 
FOR USE OF STATE ENGINEER ONLY 

D1 le Rctelvcd --. .,, 
Quad FWL ___ _ FSL __ _ 

File Ho. ·-----------,----- Use ·---- Locallon No. _________ _ .·.· 

Well Log CE10
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•• 
l 

u Cl)ll\ 111 I trt I h1d,nn1 
Ftom To In Fc,1 Color and Type of M11ul1J'En,ounle1cd 

0 

10 

?I) 

so 

75 

• 

• 

10 

20 

so 

75 

130 
. 

, .. 

:I 

. 

' 'I 

. 

.. 

.. 

.. � 
•., 10

!lt·�·l10�···

. . .. · .
. ;,JO.

25 

s.�

... 

. 

. 

" 

�. 
,• 

., 
·-

. 

... 

. .. 

,. 

� 

. . 

.• 

: 

. 

i 

: 

TAN SANO .. 

SAND & RED SHALE 
. 

RID SHALE 

SANb & GRAVEL 

WHITE GRAY & PURPLE SAND I 

' 

. 

·-

•''· 

. 

� 
. 

\)..,<\ l
c£lb

. 

' 

I 

' 

. 

S6ctJon 7, RSMARKS'AND ADDITIONAL. lNFORMATl�H 

The undtNitnod hereby i:ertl((u that, lo tht but of hb knowlodt• Uld belle(, tin fore1oln1 � a true a.ncl corc.1101 rt:�ord of the 1bovc 
doxdO,d hol,. 

. • " ��{;) 
.. · .. -...... 

INSTRUCTION�: lhh form ,l\ou\d 'oc ol\ec:uud In 11lp1Jc11c, prcru,lll)' typcwrlllen, •nd submlltcd 10 lhc approrrlatc dlslrlcl ofrict 
of II c SUit EniJnect. ,'II !>4CllonJ, �xcepl Stcllon S, shall bt 1n1wc1od u complttely ind 11cc:u11ccly u poul'olc· when any well ls 
drlll,d, rop,lsed or d,openod, When thb form 1, \lHd u I plugiin1 r•cord, only Stc:llon ll1) ind Scc:llon 5 nud be complotcd. 

Well Log CE10



...•.. -,,"'.,, ....... " urrt\..l:. 

WELL REC ) 

Sec1lot1 I. GENERAL INFOI\MA TION 

,) Owntr or woll �STAKE, MJNIN3 m Owner's Y/'11 No.. CE 11 St�etorPo,1 ornce �ddras•�;P�-:0�-�· ����9�8����--�------�---�-------Clly and Staro GRANI'S, NM 87020 
------=-����������������

Well Wu drUl11d under Permit Ho. ____________ ind Is looaletl in lhe: 

1• - � .....--- Y. .....__ Y. - Y. o( Section ____ Township _____ R�n&c ______ N .M.P.�;.

b. Traci No, ____ or Map No.------ o( thi, -----------

c. Loi No. of Bloc� No. _______ of th1:_. _______________ _ 
Subdivision, rt.�o,dod In County. 

d. X• ------ foot, Yo rut, N.M. Coordlnal11 Sy.11eni --------- Zone In 
tho _ Gr,nt. 

(Bl DrUlina Controctor COYQrE DRIJ.T.ING INC, Llcenae No. WD-1451 
----------

Addm, _______ P_.o_. _BO_X_3�4_6_7_MILAN ___ ,_NM_8_7_0_2_, ________________ _ 

D rlllll18 ijo� n _...;8'---'-1 _1 _-0�6;.,.__ Cotnplcle<l 8-12-06 Type tools RarARY SI.it of hole 9 7 /8 in. 

140 1 

Elmt1011 o( l�11d surhcc or------------- ll weU Is ____ Cl. Tot,J depth of wtU ______ fl. 

Completed well I• (ik slultow O �r hHlan. Depth lo walor upon completi.;in of wo\l __ _ (I. 

�ctlol\ 2. P�INCIPAL WATER-DEARING STRATA 
·oepth !rt Fool Thtc��eu I Estlm,ted Yield 

From To (1],FCct lJoserlpllon ofWr.tor·Bouu,, Ffrmatlon (.gi.llons per nllnu\e) 
/ 

/ 

3€) PURPLE RED & WHITE SAND 35+ 100 130 

. .  

. .. 

Section 3. RECORD OF CASING 
r Olumeler Pound, lnrud, De11 lh In Fco\ Len ii th Type of Shoe l'erlor1tlons 

(Inches) per root per In. Toi, Bottom '(feet) From To 

6" PVC 0 �40 140 PVC 100 140 

.. 

Scctlo1\ 4 R�CO!l.D OF MUDDING AHO CEMENTTNG 
Dooth in reel H olc. ·Sacks Cubic Fctl J Mclhod of Placement 

From To Dlamtt'tr or Mud of C�mon\ 

. 

I 

Sccllo,11 < Pl tlr,r;n,1r. �F.r.OR D 

. Plu�ln1Co11tu,ctor ____ ......_ ___________ _ 
Ad<lmt ---------------------
P(uusJna Method------------------

. Date Well Pl\lO.fe..__ ________________ _ 
· PluuJos approved l>y: 

St,ts Enslncu Repruenlatlvf 

No. 

I 

J 
4 

Dcp lh in Feel Cu\.,k Feet 
Top Bottom of Cement 

' 

· .... :.,,·· 

1 

---------=...-.--r-H�:tWIM �Ml.m...-,..__,..,_._... ____ .._. ___ �=-.�,��----....a:r.o�.-w--��----------�--=--�--

o, le l\ccalvcd 

file �o. 

FOR USE or STATE ENGINEER ON.LY 
... --.,,

Quad-------- tWL ---- FSL __ _ 
' . ·' 

·----------T---- Use _______ Loc�t\011 No·---=-------

Well Log CE11
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• 

1" 

cpln 111 I crl 
F1om To 

0 10 

10 30 

30 55 

55 65 

65 75 

75 90 

20 130 

130 140 

,, . 

:I 

' ., 
-

r 

.. 

.. 

.. 

. 

I h,��nrn 
In Fee\ 

.... 

�.,. . :10 

!l�\11 ·'20.
- · 

.
.. 25

. ,� .

.. 

. 

-·

. \ 

. . 

10 

..19 

15 

40 

10 

. 

: 

. 

. 

.. -

. 

.. , 

. .. 

� 

. . 

I 

' 

Color and Type or l,h1t1h.l'Encounltied . 

TAN SAND

RID SHALE 
. 

SAID * GRAVEL 

WI' & � SHALE

PURPLE SAND & GRAVEL . 

PURPLE SHALE 
' 

PURPLE RED & WHITE SAND 

PURP!.E SHALE 

, . 

. 

. 

; 

• 

t
f
' 

• t,\\
\)-, 

' 
• 

' 

, 

S.1:Uon 1, RBMARJUl'AND ADDITION.a.I.. lHPOl\MATION 

. . ' 

Thi undeui&ned hereby cull(lu th•t, lo th• bul or hlA knowl•dae &l\d btllef, th, (ore1olna Ls• ui.io t.nd conoc:I 
dtscr\bod hole. t j 

... ·--
...

• 

.· 

INSTRUCTIONS: Thh form �bould be elf.tcUtcd In ltlpl.lcalc, profeultlY lyptwrillen, and subm{lltd to lht appropriate district (ltrlct 
or 11 c State Ent.Inc er. All secllont, oxcepl Section S, shall be 1n,wo11d u compltlcly uid •ccurt1cly II poulb\e· when any well Is 
drlll.-d, repiltcd or dup,ncd. Whon thu rorm 1, used u i pluq!n1 r«ord, only StcllOl'I lla) and Secllon .S need \>'> complucd. 

Well Log CE11
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::>.LJ\.j,_� L1.1'V•••-- .... ....... _ -

WELL RECORD 
II{STRUCTIONS: This form should be executed in triplicate, pr��,m.bly typewritten, and submitted �o -.:11::n �arest district office of the State Engineer. All sections, except Section 5, shall be answered as cO:.iplckly ::mJar.:curately as possible when any well is drilled, repaired or deepened. When this form is 1..scd as a p u;,;gin.;record, OJlly Section lA and Section 5 need be completed. 
Section 1 

() 

• ?vi} ' /\}l (A) Owner of well .... �)'J.,Pv.:ir:., .... fi ... .,.f/.J.-.LJ:.Ly?.-----� 
Street an�_»umber CZ..: .. 1-. .J::_ __ ;c�i-.... Bqx )-/ 0} /(__ _____ _ 
City �-i:t�Y._t_, __ .. . . ... Staie . ) }__:_. [· ... .'� , 1 • .!' 
Well was drilled under Permit No. 8 --�--;J. ... 7..£ . .... ------- and is located in th� 
-------.114_···-··-----· 1/4 ............ 1/4 �; Sec�; -�,--!}:;;,Twp .. ___ ._.... . .... �gc.�-;/) ...�-:./j 
(B) Drilling Contractor ... � ...... -:1-.1:fi) .. h. ____ , _______ License No,i...'" .J. -.. . .. 

Street and �piber .. .J../.. .2 0 L.dc.� .. .'1--YL;J_�g_ ______ ./.�.::'. . .f..__ --·-
City ---�-:::c;�.-:.::L.!:.�----------------··· ..... ... ·---------· State . .:J..Y.k __ 1._1 �----:--<.

. . __ q_ .- ") ··l 7 IDrilling was commenced .. 
0

. _______ .,,..., .. ...J-.. ..... ...... ------------------------ 19 ________ _
Drilling was completed.._ .. -( .. -:::.. .. ____ 2..__&_______________________ 19._z_j

(Plat o! 640 acres) 
� , Elevation at top of casing in feet above sea level.f.�'3---· __ tS.:;?._q __ Total depth of welL. ____________ Z_.2:-___________

State whether well is shallow or artesian��------- Depth to water upon completion. .. -.S ... /. ........._

Section 2 PRINCIPAL WATER-BEARING STRATA
-

Depth in Feet Thickness in Description or Water-Bearing Form:llion No. From To Feet 

1 _k)f_ fg }./ �cf/�� 
---2 

3 
--- _ .. 

4 -. 5
Section 3 RECORD OF CASING 
-

Dia 
I Pounds Threads Depth I !--- Pcrfor;>lions 

I 
Feet 

I 
Type Shoe 

1n. !l. in Top I Boltom From To 

CY.4- ,.,/<x{ 
·-

Section 4 
Depth in Feet Diameter 

From To Hole in in. 

·-

-----

I 

CJ 7 ___

I 
1.i(A'h,:' .:?->·«�l_____s_L_ 

I --J I i
I I

RECORD OF MUDDING AND CEMENTING 
Tons No. Sacks of 

I Clay Cement Methods t;sed 

_-,Ll{t.1 1/ E 

Section 5 , PLUGGING RECORD 

7 :L 

Name of Plugging Contractor.----·---·-------------------- . ... /\(_q__;{E _____________ License No ·-·--·----···--·-·-·· 

Street and Number.. ______________________________ City ______________________________ State ..... _____________ _ 
Tons of Clay used ------------. ___ Tons of Roughage used ___________ Type of roughage ___________ ---· _ 
Plugging method used ----- Date Plugged. ____________ 419 __ 

Plugging approved by: Cement Plugs were placed as follows: 
--------------- No. Depth of Plug

No. or Sacks UseJ 
I 

From T-o-- ! Basin Supervisor 
I -- I FOR USE OF STATE Etil'GINEER ONLY 

�, I I

-

<-/I/ 
� I� � \ I J J ·• \ I \ I\ \ Date Received----·---,,......------·----•' 

\ \ ('. <.., '' \.l .... !.. • 
,,0 """ 

File No .. _________ _d _ _'_·v'I_· _·

7_7_..L,'7 ______ Use. c/ t,L.u._} __________ Location No.Q·f ,� .--::' · .·/ _--�--- ., 
I - ) ', ., . . I . ,.· ,' I , • ' 

/' 

,•orm WH :lJ 

Well Log 411

I 

I 

-~ ---t-----1--------------------

I 

-? I ---
-

-···-·-----

I 'I t ' f \ - • • 

... . 

.. 



-

•etio!l 6 LOG OF WELL 

--' 

Thickness 

in Feet Color Type of Material Encountered 

)' 

I �---
I 

- - 1--------i----j------+----------------

! ------1-----+--------1-----------------------'---
- -1-------r----i---------t-�---------'-'------
--t------r------t--------r----------------------

----. j ------,-----t---------t--------------------------
' - -- ,-------t-----J-----+--------------

·. 
---h- ---i---+------�-----------------------

' 
- ! - ------.--------+-----------I--------------------------

·-1----J-----+-----f----------�----
- --1 -----·r------1--------f----'--------------------

: -------j------J------+------------------- - : --·t- 1------·---------,-----____________:__, ,-'----, -
·-- 1----· -------1--------1---------'-------------

_[-t 
_, [-------e---------1---------------------------

1 

-j-
-- ------,,------1----------f--- ------------------------

- \ _________ , 
I 

--------- -- - ----------------------
' ·-·----1 -----l---------l---------1---- - -----------

,
-
.. 
-.----------

.--1 -----1-----1------------- -----------------------· 

---- I ____ _j_ ______ \---------1------------------------ ·--------[ 
I 

" I - ') !. '' .. ) ' . ;',: :,, 
-- -- ---- - 1- -1- ---'-------

i J 
-- - ------------'----------'------------------------

.c unders.igncd hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­

e+. rccc>rd of the Gbove described well. 

-J!°-<l'-« U,}hK.. . . . . 
--------------il..----------------------------------·------------

Well Driller 

. : ' ' 

t .,., : . ' •• i.'' : 

----------------------

Well Log 411

l"rnm To 

l 
i. 

.. • .. 

I 

. I 

I 

- 1 

I · 

I 

-I 
-I 

l 
· I· 

·· •. 

• • • • ' • A " • ,• • •• • • I 

.. ,, 

.. , 
, . , 

. ,·,· 

. . ' ,·' ' 

i 
. ! 

i 
f 



Form� STATE ENlilN.t;.t;tt U.l! r!l-� 

WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deC'pened. When this form is used as a plugging 
record, OJ1ly Section lA and Section 5 need be completed (' � I 11 < � 

�� 
Section 1 r """""' f°' 

L/ (A) Owner �4 welL�--cY. Bell-

1-��1��--��-1-�-1

Street and i,rumber-eeiaoral Doll\'017, 1111en s,a,loa------
City Qraote,llltJMIQ ·····-·····---· _ State _llnJ•o�1�9 _____
Well was drilled under Permit No .. �--·----···---and is located in the 
Broad� . .Addia �f Section .... -t.o\fA'wp. 131.k.. --1Jtge. _ ·······---· 

__ __._ 
__

_
_ 

__,_ ___ I (B) Drilling Contractor __ o_L�l.!._.f. _____________ . ________ License NJlP-)O?_ .....
Street and Number. . �--SJ.6··---·--· ____ -····-·--· ··-·--------·-····-··-
City _onn1-. Hl -----····--·· -- ·-· . State ffov _ Hox1co _____ _ 
Drilling was commenced. .. _.Jt&lJ .23-. ... ··-··-···----------- 19. 6Q_

...._ _ __._ _____ -'-__ _. Drilling was completed. ___ ..JulJ . ..21,- ------- 19 __ 60 ... 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea leve -----·-·· ________ Total depth of well_lOQ_t -iL ___ _ 
State whether well is shallow or artesian__!�llow --·····--···Depth to water upon completion. ___ �_rt� 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet · Thickness in Description of W-ater-Bearlng Formation No. 
From To Feet 

1 6o 100 L.o sand &J gravel, red ab.ale 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoe 

Per!or11tions 
in. ft. in Top Bottom From To 

0 100 _lOO So 100 

---
---

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter Tons No. Sacks of 
Methods Used 

From To Hole in in. Clay Cement 

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor ___________ _ __ .License No. _____ _ 
Street and Number ___________ _ . City ··- State __________ _ 
Tons of Clay used _______ Tons of Roughage used __ _ _ ___ Type of roughage ______ _ 
Plugging method used_ ___ _ ·-·-·---- -----Date Plugged. _________ 19 __ 
Plugging approved by: Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used 
From To Basln Supervisor 

FOR USE OF STATE EllTGINEER ONLY --

/, � 

Date Received __ 

B-1'8 
File No ___ ----------· 

8rNdYlft Acne (Or t
Use damnlc.-------·Location No .. -� ai.;-r --

Well Log 426

I 
• 

--·-------

. 
I 4- '., ''I 



_ ... ..t-'_ ............ .., ...... 

From I 
--
12 

Aft 

Lo! 

80 

----

. 

To 

. .. 

Ii 
l.r:. 

An 

100 

- �--

' ' 

J.illCKnesS 

in Feet Color Type of Material Encountered 

.... . . ao11 
h8 ffll.Ow olq 

c -··- •&nd•k••·· atl"lftSON 

, c: 
. -. -� ••nd. sra11ol

20 Nd 111al• 

I 

I 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described well. 

----------------------·-··--·······--·······---- ./' ----······-·
Well Driller .,

T ..
. 

,,/ 

�-'--- L 

' I 

Well Log 426·--

···-
_. _________ . ., 

' i 
i 

• 1 

,.... 



,-

u �,,,. .. r or 111 "'1iiJ ., S'l'ATJ·� :t�NGlt- OJi'�'IC� 
I� 

WELL RECORD 

JNSTRlJCTIONS: This form should be executed in triplicate, prefcr:-ihly typ<'writtcn, and submitted to the 
r1cnr1•st district office of the State l•:nr,inecr. J\11 sections, except Section 5, shal l be answered :is completely and 
nccur:.itcly :.is possiblo when nny well is drilled, repaired or deepened. When this form is used as a plu {:gmg 
record, cmly Section lJ\ and Section 5 need be .complclL'd. 
Section 1 · ' 

· 
·� ..::i/\ (A) 0 I f 11 ''or.,1011 ''•: ..... '\'t'> vu w tcr o we ...... u .U: _______ ui,.;.. • ..o...MJ.1...'-·---..;;:c....--------

( ... , •• f'·'t• Street and Nwnbcr ___ ....L ....... -: .. _ • ...:.LO .. • .... ....;: •. ;.i .• _. ___ _ 
C"t .G--··� ... ,.. St t il . 

---1----l--- ---• 1 y ._ •. : .u .... 
_
_
_
_

_
_ 

······-·········--·- a e . •----.- ····-······-
Well was drilled under Permit No .. . D:::�l5 ........ -----······-····and' is located in the
ot l 'o 9 Bl··· c'l ' 0 ·1 ·T"}'' !.h,.-1 '\ ........ '"' ·· .. ·. : .• •• · - · .. 
'--······_:_ ___ 4V4 -----�---······ )/4 � .. : ... �.'. ... -��of Scct101'l ... . ::'.:: .. : .... Twp\·_:.' ....... '.:::.'..'.:.Rgc.\-.: ____ _: ___ _

�--'---+---..J.---I (B) D ·11· c i.knu . ·:i.··· L' N I: .
·
. 

. 
ri mg ontractor _____________ :_:_, ___ : __ .... "!.:.�------······-····- 1cense o . ......... :.... .. 

Street and Number .. .!.:!:.!:.l:c��-U ____ ; __ b.�-�---: .. f.l., _______________ ······-······--- ·······-······ 
· Gr····1t'" · · · City .......... , .•... ,,·····-···--······---·····-··-····················-····· State ...... ·. 1.it. ••. ·---· ·-·•---···· ..... . 

Drilling was commenced ..... 5�J.::!. ____ ............. -:.-------------···-········- 19 ... "---·-
L-.--i---:....---i--� Drilling was completed ________ '.!.:7!:'..�-------------------·--···-··-=- 19 .... -..... 

(Plat of 640 acres) 

El t. t t f · · f t b 
. 

lev l '-'· <)OUt v ',vO T t I d th f 11 1 · ·' - · eva ion a op o casmg m ee a ove sea e ·-----···············-············· o a ep o we ___ .... _ _,_ ____ .. __ . .a. ___________ _ 
· · ;.;h�llo:.-1 . · . • State whether well 1s shallow or artes1an----·------.---·-················Depth to water upon complet1on ... ---------···············

Section 2 PRINCIPAL WATER-BEARING STRATA 
Depth in. Feet Thickness in Description of Water-Bearing Formation No. 

From 

1 _31---

--

·--·

Section 3 

Dia 

in. 

_/2 __
----

135 

Pounds 
ft. 

_J_ 
-----

Section 4 1,0 •.• � 
Depth In Feet 

------
From To 

-·

To 

72 

ll;.'5 

Threads 
in 

tT·.:lrl, ... d 

Diameter 
Hole in in.

.. --··· ----
···---------
·-· -·-··--

Section 5 

I 

nono 

Feet 

lt .,:qnd nrn.l rr,.vcl 
10 i ouruu� �'1ndct,ono 

RECORD OF CASING 
Depth 

Feet Type Shoe 
Per!or�tions 

Top Bottom From 

. , 1 i I' : 't I, llOU,: (i.J 

--- -

RECORD OF MUDDING AND CEMENTING 

Tons No. Sacks of 
Methods Used Clay Cement 

---· --- ----------. 

PLUGGING RECORD 

To 

·- .

---

Name of Plugging Contractor ...... ------�-----------·-·······---------·------------License No ... ·-·-····---·------·· 
Street and Number .... ------·-----·-·--·--··----·······-······· CitY--------------·----·--······-- State ...... ------·-··----
Tons of Clay used ······---------Tons of Roughage used ____________ Type of roughage .... ·-···-----------
Plugging method used....... Date Plugged. _________ 19 __ _ 
Plugging approved by: Cement Plugs were placed as follows: 

Basln Supervisor 

FOR V�'F; ·.OF STATE E2ilGlNEER ONLY 

• - { \ I \ 1" • 

Dote Recc1vod,.:,:...,.._._·......._�-----
• • • 1 • • • 

(' 'I, '°" 

0- ····•c, -1 · ·,, · '\I l\'-' . ;, .. 

No. 
Depth ot Plu� 

-From To--
No. of Sacks Used 

---

-- --

··- -----

"file No ....... ... B-198----------------·-Use. ____ doll---·-······ __ .... Locnlion No .. �; __ �! �-���--- �---

Broadv1o'l7 Aorot 

Well Log 430



:i . 

Section 6 
. ... -� . ....• 

Depth in Feet 

From 

_J) 
,· 

,-, 
.' ... 

l2i.J 

13 :, 

l.' :: 

--

-

-- -- ·--

- .... 

- . - . . ---

-

-- ----------

-

--� 

,. :, .. 

';· ,:: 

J,.;Q 
-· 

J. , 5

l.l .. )

l ';(, 

-- ··-·

- ----- .. .. 

LOG OF WELL 

Th!cknesa 
In Foet Color Type of Molcrlol Encountered 

.- ' 
_H, ta n . ,•.nd tlt'lt\ 1:'.doue 

ll:, c;rcy . .-ilr,d ,:met ::ro.vcl 

, ... red ...:�:, c.rnl r.�Uti��:-�l�C

l.5 r.ccl ::utl aiir1 . �,ntl �; t. ·.·,: w 

10 :·� .... �i::1 . :Ur1tl:.::t:::·:1c 

5 red l"ud 

-

--- . 

--

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described well 

Well Driller 

..... 

Well Log 430
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I • 
I 

I • 
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·- · 

., I .. ,,, 

.. ., 
. ,·• 
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STATE ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to then �arest district office of the State Engineer. All sections, except Section 5, shall be answered as completely andai::curately as possible when any well is drilled, repaired or deepened. When this form is used as a pluggingrecord, OJlly Section IA and Section 5 need be completed. 
Section 1 

-- _I_ 

(Plat of 640 ai:res) 

(A) Owner of welL .... l�.L _(2._f ______ u}_./!�h C I?_ 
Street and Number_f}_o_ ___ Ji�/---�-J..z../. ____ _ 
City ()]:"/(! :J ___ fi:=?L . ··-·····--·-···- State .!J!c�1'..!_1J----;(. .. _ 
W ll d"ll d d P .LN r)e, ..;f",.%"i,// ct· 1 ed . h ��.,.was n e B� .. i ::.rm\� P;·L:;.r·;:;_)··e:;u:;---/z;:::.-iio-;-� 1S ocat m t e
_______ �--·-····-· 1/4 ··········-··· % or1ection ·······-······-·Twp ..................... Rge ............ -... . 
(TI) Drillin� Contractor ... &.. e.fi ll f .... � 1.' !SL>.// ........... r ,iccnsc No.� P .. 1. l..:I 
Slr1•1•L 111111 N11lllU\!l' ,; ..J.P..7 ,.),,�.n ll')c.:..·{ ' .. � If ,J,,. f.. .. .... . 
City ···'-�{)/'�'!::.�!..A .. ;.. ......... ----····:.::.;;············ .................... State ... N�-�---·· t�L�j. 
Drilling was commenced ........... d...(!.J.f··················-····-········-·······--·-··- 19 . .z'.:..!_J 

D ·11· 1 ..J 
� ..

.... µ r 9 ,;·. -n mg was comp eteu...·-·-·-·······--···-·--···----·-···-···-···--·--·-··--- 1 ···--='-
1-... :F o O f dbf ,, 1 Elevation at top of casing in feet above sea leveL.{?. ____ ----···-············Total depth o well.. _________ ............ ·-··-··-···--

State whether well is shallow or artesian�.b ... B.J.!..P_�---····-· .Depth to water upon completion. ___ _L�-----
Section 2 

Depth in :reet Thickness 
No. 

From To Feel 

l
4 ")-- ?fl .---2 
J !di? ,),7£ 

3 

---- -·-
4 

;, 

PRINCIPAL WATER-BEARING STRATA 
in Description of Water-Dearing Formation 

.-)a..: Q pf "'2-�- . ...:_. 
........... '_,/ -..... i"'f'--- A"__,) 

-- - -----

r/·�c. 

----- -- . -

• 

...

{?, 
(}' 

--·- --· 

6", /1 ...... '-- . 

I -- --- - ---- -----·--- - ··- -·-. - ·-- -- - --

Section 3 RECORD OF CASING 
Di:\ 

I
Pounds Threads Depth Per fc,ri,lic,n:1 

Ill. !l.

f/<1" 0 di 
-

. _ _____.___ 
Secl1on .j 

Depth 

From 

-----

- - -----
-- -
�,,,·lion 5 

I 

in Feet 

To 

in 

l ,;,,(...e.,e_ 

Diameter 
Hole in in. 

N,1111,· ,,( l'h1..:61t1i:; C1111ll1mil.111' 

Shoo }'cct Type 
'l'up llollom 

_/(,,l� /0,., ,, n -, 

. 
- -

R!:CORD OF MUDDING AND CEMtNTlNG 
Tons No. Sacks ot

Clay Cement 

--·---

----- ·--- -- .. 

PLUGGING RECORD 

··--· · -

Fnw1 

-:v7�__...,._ 

Methods Used 

--- -

- l ,IPPl1bP ('j11, 

- -
L__.,. 

-

Street and Number ... ---------···------·-·----········ ···· CitY-----------···········- State·····-·-··---· 
Tons of Clay used.:.... Tons of Roughage used ___________ Type of roughage. 

To-
- -

- -

Plugging method used.. Date Plugged. ____________ 19 __
Plugging approved by: 

·x-:ii·· ·ri ·-: · ;y ··:innnrnv
- ' I . "\ 

-···-·-- -·- ________ .... ...--.
-Jo

-.�-- I 
11s 3 �� Supervisor .:. .-:. - , 

. 
FOR USE OF STATE EriGINEER ONLY 

8£ : ll\1 L 1 0
Date Received 

11• 

No. 

--
' I 
1 •• 

Cement Plugs were placed as follows: 
Depth ot Plug 

No. ot Sacks Used 
From To 

-
--� 

4 ,, .ti..._

n-253 ____________ Use __ Domes_ti c _______ .Location Nd.-Ot 18 31 � _8roadv1 w l\cVil<• No. 
----�-----·-

i•'orm \VR-23 

Well Log 434

-

I I - l 
I 

-

' 
I I -

' 

I 
I 

-
I I I -
~ -

-

- - - -. 

-- ... - -
-

I 

\ 7 - - -
-

l 

' 
I I -

' 
. 

- , -
. ,_ -j 

- -
, -

- -
-

-
I 

-'-
I 

I 
- -I 

-- - -

-

I I I I I 



' . 

. · 
" .. 

Section 6 LOG OF WELL 

Depth in Feet' 

From To 

Thlckne8s 

in Feet 
.. Color Type of Material Encountered 

------ -------1-----+--'-----�---1--'-----------------------

' . 

.. 

� y C)I 
-----1----1--------+---------il---_;:_--+���---------------

�-----·� --- ·-·---·----- __________._.._ ______ � -------------------·------------
- ·-------------------------·

------· ·------- -------1----------1---------------------------

---·--· ----- ·------·· ------

' , • 11 , \ " '; J '. l 
; I 

----- -�-----1-------1----"----'----"-----'.:.:__:_-'---"----"----'-------
·: i: \j_.1. 

-�- --------------'---'--------'----�---'--'--'--------------

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

t·,·,:t ,.,,r:01·,J of Uu1 11lH>Vn d1·r11:ri.lHi<l Wt'll, . ' 

�,, ' ,' 
,(, i 

. ' 

··-··\
. ', l. :/,'(.' ,.)!. 

. f ...... 

"(\ '.' 

. ' 
I • if'.?:. I , ., \ . 

' ' 
: ! :>!((�·�t :J\:H_:, �'.tHlU_p.:.".. �-: "' 

·····--···-···-·-··�··-··------··I�·._;) ()l{,i.iCJ. o·t ,.;·,,--1.l -

__ Chtvt J. tuJ.,;&i.,�. -----·----- ·-· 
Well Driller 

'( t. ' 

.- ' ; 1, JJ 

,··.·.-· -, .

\ \· \ 

Well Log 434

. ·, 

.. 
_.1:,\•- .i~ / 1 •. 'l!~ t! 1.;fp '•l_t 

.• .. .. • . .......... ... 
. . -· . ... - ,_ ..... _ .. . . - ' ... ....... -· .. ·---·· ... ' -- - -... 

l 

j 

,i ;)q t.;..-.. r:{-,T~.U~ , •.:.:;_,. ~ · ,-
' 

·, · . . 

· ·:: · ·· -··- - · - ····-· . ' .. 



STATE ENGLNEER OFFICE 

WELL RECORD L 
INSTRUCTIONS: This form should be executed in triplicate, prl'ferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this foljpl is used as a plugging 
record, 011ly Section lA and Section 5 need be completed. s�l k . f ,,H 4 I 
Section 1 1 1 ' ,, / --

(A) Owner of well /(" /t J 1 /( . I r ( • __ d,,_l LL ----

-- ---

Street and Number I l.!.1'��::.J:.---�_j.r J . --- ·····--·--------·-. -
City .A t./ lJtA�----· . _ . . StateA,�.f.L/:JJ_i./ -· -

b. I I (I 

l1JltZ£;J/;�/
Per

i;;f{ti,�-� ;i_�i�\ �
d
(

is 
�::

te
� 

in the

(B) Drilling Contractor \r .:,�> ,<:.> . ..H. C01.8 License No. J � 
Street and Number_ ·,oJ JA'Vtl.._N t'L., N, W,

"lJ\l'Q�fR(,)I 1£ f\'f\i, Ml'�lf ·•J City ......... ····- . . . . .. f ··-J, /· ... / State ---·· ---·· __ ········-�---·· 

Drilling was completed . (fl_( _ _'L_ _____ ,:Z (_ --······--·------------ 19./ __ ' ___ 
Drilling was commenced ,..v i-P_

y

r
' � .j . 

,
- ..... --- ....... ·····-· --·-- 19L.L_ 

(Plat of 640 acres) 

1
1 • ;i.1 . / ')- r 

Elevation at top of casing in feet above sea 1 ;vftL .(-� Total depth of well _____ /_!�; 
·:-·-:-···------

State whether well is shallow or artesian . fLt.L-LU."Jl Depth to water upon completion_r_L_ { .. 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Descnption of Water-Bearing Formation No. 
From To 

1 i�fr)' .f '/. .. f' -

Feet 

/0 
- , t .. uld.ti, L--:

--
3 
----
4 

--

5 
- ----

--

- - --- -- --
-- -

Section 3 RECORD OF CASING 
-

Dia Pounds Threads Depth 
Feet 

Perfon>lions 

in. 
- Type Shoe 

it. in Top Uutlom From To 

.J ''J /) IS- htJ &.-� 1 - - ::.r� -� A!t'!t/L_ ._ lio •' / .... • � I 

- - - ---� -- --
- - - -

- - -----

Section 4 RECORD OF MUDDING AND CEMENTING - - -

Depth in Feet Diameter Tons No. Sar.ks of 

From To Hole in in. Clay Cement 
-

- - -- --- -

I ---1�- - -
I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor ____ .... 
Street and Number ............ ----·····--____ City 

Methods Used 

- -

·····-··· _______ ..License No. ___ ·---···-------
- State . ____ --------

Tons of Clay used . ________ Tons of Roughage used --·-- Type of roughage ___________ _ 
Plugging method used. __________ _ 
Plugging approved by: 

• ', -, I. 1 Basin Supervisor 

FOR usE OF s;�TE[wornEEft-'�Ui�

]JUJ,J �]],';Jj/�·j ]l V lS Date Received 

,--; 

;.< 
) 

. l ·
" 

z I :01 W� S l 1JO 896;·--

..,, f 
., 

__ __.n...,ate Plugged. .19 __ 
Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used 
From To 

- -
-� r/ ,,/ - - -

�-

// - --- - -

I 

File No .. ____ _ _______ .. Use ---·----------·- Location No.···---- ·----·-' ' 

,/....,. · · · · · � . ., ... ' · eL K r Lof'?J 

Form WR-23 Well Log 436

---

1, 

-

I 

-

r 
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-
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Section 6 

Depth in Feet 
From 

/ 
II 

;,;,,� 
.:r::5-
{lh 
' 
121 

J-1 ,,. ; ,..
x I.!

-

-

---· 

To 

//) 
. �\,,,-
,j :") 

f /J 
/5' /') 
JJ( 

'7 q,,--.. '' 

Thickness 

in Feet 

It!_,� 

..36 
-

IO 

55"" 
,.., ' 

. ,, tJ 
//, {! 

" 
/ .,,-

No. 436 

LOG OF WELL 

Color Type of Material Encountered 

,'\, 

l!k,;; 
/' .• 

/pf.()lt1 '11 

f u Lifj .,...11 I

I/;, :,..ntn 
,,Jlto// 

(!fr: ji 
/..h '</''t't ·L.

, _./; 

,,,;; '� IZ,i,/{f.-{_ /, ,· : 

)h,I l I 10:1 )'l!a.i',7 
J . . .JJJL·:.,-�___, 

l},1.&f;j Jlt.vl,t'lc: i ./A ,, Ji� 
.fl t l,_i L1- ,1,1f:,,4�<) 

A_1j . /ii;_.,___ 
i I: . t;;:"t:--�7 - t { Lt:·· ,".,J •. L 

/, 
,7 Y-:?r 

,.;;: ... u t. 
7 (1 

�� 
a o 

-

\j<1.;o �o 
/.� \ - ---

---

The undersigned hereby certifies that, to the best of his knowledge

. 

and J#i

;y

ef
r!:-

/
·. 

e orego� g

z

· . -· true and cor-
rect record of the above described well 

( •/ 
<- ,/ _. 

/) 
{ / -· .(_; , / / .(_ ----.._ 

� ',C __ e___ /i/ ----- ,. . -- --------------
/ weµ DrUler · 

Well Log 436
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... , --

TA 11: ENCi LER Of FICE 

WELL RECORD 

Section I. Gl::. ERAL I. f-ORIIIATIO, 

Owner's Well , _Li� 7(Al Ownerot well _____ Fl_o_y=---d,...,,Ma=-=e=s=ta,......_s_"-="..-.-==-===-------------General Delivery 
Street or Post Office Address ----�=-=--...�--....... ..--...... ��----------------San Mateo, NM 8?050 Ciryand State ____________________________________ _ 

B-502
Well was tlnllcd under Permit No. ______________ JnJ ts located in thc· 

a. __ _ V.. __ V.. ___ V..�V..ofScct1on 35 12N 10.-'
I ,1wnsh1p _____ Range------ .MI' M. 

b. TrJcl No. _____ of MJp No.------- ot thc 

1 2 l. Lot. o. ____ of Block. o. -------
Broadvie11 Acres 

·'" :11-· __ _ 
SuhJ1vision, recorded in __ V_a'-"l=e;:;.:nc:::o-=ia=----- l OUlll�. 

LI. X= ------- fret, Y=--------- ln:t. :,..�I. (oor.lm:itl' S) �ll·m -·-
rhc -----------------------

·--------- l.unc in 
_ Cr.int 

( I! 1 Unll111!! Con tr:ictor ___ ;;;.;;All=:...:dr=....:e:.cdg::c..o=--=Dr=-=i=l=]'-=ing==<>---------- L1n·n,c :-,h, _ __..wQ:J.1.-.;..56611.A.'---- -----

\dJr,·�.S-----------------------------------------------

1)111!11\)! lh'j!.10 __ k __ ll__:_/_1-=3'---- Com pk Ll ct ---'ll=,_/1=.....9 ___ Typc tools __ R .... o'""ta_..ry ____ Siu 01 h vi, 8 J/ 4 in

I k�Jt1,111 uf r;rnJ ,urla1.I! or------------- :it wdJ is _____ ft. fotJI dcplh oi w\!ll __ ;;:..)40 ____ ft.

l3 ,;hallow O .1rtcsian. uo Dq>Lh to watcr upon .:ompl.:-uon of wcll _____ _ __ It. 

Se1.11on 2. l'RINC'll'i\L Wi\TER-llEARI C STRA1A

lkpth 111 Fe,·t fhid,ness Estimated '\ il'!d 
1 rn111 lo tn Feet Dc:.cnption of Water-Bearing Formation (gallons p.:r m mu Le l 

280 290 10 Grey sand ?5gpn 

Section 3. Rl:.CORO OF CASING

Diaml'li:r Pounds Threads Depth in Fe.:l Length Type of Shoe 
Perfor J Lions 

( tnches) per fool per in. Top Hott om (fce11 From To 

5" 156 wall - +2 •JOO J02 --------- 240 JOO 

Section -1. RI CORD 01· �1L 1)01:-.J(; .\1\1) ll·�ll:t\ 1 lt\G 
! Dcplh in hel l lolc 

I From lo Dia11tl tn 
Sad,:. 

()I Muu 
Cu t,1, I c�, 
ul (\111- Ill �1cthod of Placement 

0 )40 15 Quieh I Pump - ---
"j 

Section 5. Pll C,<.I'\<, RI< ORI> 

l'lugg1ng Cuntrnctor --------------------
Add rc�s ------------------------· 
Plugging �lcthod ------------------ �.( :.... t 
Dall' Well l'luggc.._ ________________ _ 
Plugging approved by. , I 

.:!_I 
-I 

StJtc Enginl'l'r Rcprescntativc 

. Nov�ber 30 1977 l·OR USE OF STATl; I· Cl 'H:R O LY
Date Recc1vea ' 

- '�··p�l 

_J....:!� -
- -

!"1 

Ill h·ct --ru btc F Cl! I 
� H11tto111 • "of C'Cllll'lll 

--· 
U' 

·-

,·, 

I ?'· {'\ 

7 

I 

-j 

·1

Quad--------­

domestic 

FWL ____ _ FSL ___ _ 
B-502

1-ile No. _________________ Use _________ Locatton 
BROADVILi! AC Rl.:S 

�UL l Bk 2 
(Valencia) 

Well Log 437

)I ·k d ,, .-J I i, IJII I I • 

L 
r 
C 

'-

i\ 



Section 6. l(W OF HOLE 
----=---= ------� 

0 60 60 I Sand 

60 80 20 Gravel 

80 90 10 

90 180 90 Red olay 

180 220 40 Shale & sand 
---------+-------l-------1--------------------------------- -------

220 280 ' 60 Clay 

280 290 10 Grey nnd 

290 Yl-0 50 

Fl-9---]7 ------- -------+-------+-------·---·---�-----�---------------

-----+-------+-------+--------------------------------

-----+-------+-------1---------------------------------

--------!-------'------+---------·--------------------------

Section 7. REMARKS AND Al'D!TIONAL INFORMATION 

Thl' unJcrsignl'd hereby certifies that, to the best of his knowledge and belief, the foregoing i::; a true and correct record of the above 

dt's..:-rilicd hole. 

-� 

J\STRLCT\()�S: This forn1 shollld \ ,: ,·,ecutt•<l in trip' .L', preferably typt>writtL·n. a· 

!ht' StJ.tL' i:n�nct'r. All sc.:t1ons. ,·,,·1..·rt St'l'ltnn :5 di be ans\\.·erc,'. .1-: co,npletel· 

·1gging rel.'urd. nnl) Section 1 

-/� 
,_c_e:, g Driller 

:-.uhrni1tcd Lo the appropriate district office 

nd :.iccurately as possible when any well is 

n<l Scctinn 5 need be completl'd. 

Well Log 437

Quicksand ______ .. L( 
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Form WR-23 

WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or dccpen,·d. When this form is used as a plugging 
record, OJlly Section lA and Section 5 need be completed. 6 d c.,,,rl-- ,A Af {o-./l 
Section 1 

---1·---1 

(A) Owner of well <J.t.,or{_�_! __ f fil.. __ (!,f_f.A�O ___ -------
Street and Number _l):i>��

-f
!_?-d! _____ ··----------·-

City . ___ G'.!.i J.:(� • __ __ _ State ___ . ___ _ 
Well was drilled under Permit No .. --�-J.� ' - : · � .. - and is located in the 
_._.,.!:.__ % -!,,- . % ¥.i of Section Twp ... ! _ . · •l:.Rge. . .. --·-· ... 
(B) Drilling Contractor _

7
r-:-rU. ··.- -:- ·:J. -:-·· =·:·· ___ License No. ___ ... · _.

Strt!et and Number. - .A . 

City . --'-�- . 
Drilling was commenced 

State _. ., ..... ···-·--···
19 ________ 

'-----'----'-----'----' Drilling was completed 
1 ·---i -7-�- -

1 ....... 1 -""C' . -�-----·..!.·---- 19.__ ······· 
(Plat of 640 acres) 

j/0 I 
Elevation at top of casing in feet above sea level ---· - ' Total depth of well .. 44.. --- . __ -:::i. ___ ·-

State whether well is shallow or artesian _ _: _______ . __ : __ _ Depth to water upon completion _______ _ 'f._['. ... __ 

Section 2 PRINCIPAL WATER-BEARING STRATA ----- --- -- --------------
Depth in Feet Thickness in Descr No. 

From To Feet 
iption or Water-Bearing Formation 

1 ,.. ' 1 ,) ; 
.

l I ., 
---

2 

- -- -

3 
---

4 

5 

Section 3

Dia 
in. 

,. . 

- -- -�

--

RECORD OF CASING 

Pounds 
It. 

Threads 
in 

Drl'Lh 
•--T-o_p_ i""notto�

I 
Feet Type Shoe 

Per!or:itions 
From To 

I 1 '\ 

______ , ______ , _____ --- -

-Jo 

1 1 • t " p -: � • c.i ·n :_ •
' � I 'I ,;:--• - - -- ____ .:e_::_-1---....!.=----

- - ----+--------4--------

----------'----------'--------- . 

Section 4 RECORD OF MUDDING AND CEMENTING 

-

-

-

Deplh m Feel 
J<'rom 

- -

-

-

I 
-

-To

-

-

-

-

-- -

Diameter Tons +· S,0<k• or 

Ilole in in. Clay Cement Methods Used 

----

-1
-

----· ·---

- -- ---�-

Section 5 PLUGGING RECORD 

Name of Plugging Contractor 
Street and Number City 
Tons o( Clay used ____ Tons of Roughage used

Plugginr method used 
Plugging approved by: 

Basin Supervisor 

FOR USE OF STATE EJ:iGINEER ONLY 

Date Received . 

No. 

... License No. 
State . - -·-· ---

Type of roughage ·----_____ _ 
_ _Date Plugged _________ 19 __ 

Cement Plugs were placed as follows: 

Dcplh of Plug 
No. of Sacks Used 

From- --To 
-

'--

J 
.. -- -

-;. 'r'Y 
-

File No. -.-. A: .7' __ &.s___ 
./) . T ,ti . .;<_/ �-(_/ � - /-/ � Use---�-_____ :.(.L�_Location No. � 

Well Log 446

.. 

I 
- - ------ ---- -----------

- -- ----- -----

- -
l . 

I --. . 
l ' . " ' 1 ; -- -· - - -
I - - --
I 

- -
I I 

----------

--

I 

---



Section 6 

Depth in Feet 

From To 

1 - I 

i .:.:. ' 

\� ... : ., 

1 · · I 

I !" f 

C· I: f 
, . 

Thickness 

in Feet 

.. ' 

. " 

--� ...... '

. - . 
. _, 
.... .... .

. . .

. - . 
. ., 

Color 

,., 
.. -· ·.�' 

'" 

J ·-

. v . ., l' - .::· 

t:: 

No. 446 
LOG OF WELL 

• 1

Type of Mat.erlal Encountered 

�-,, ,-.,p �011 -• J •'-·� 'F' 

, ... .i.., ··,r, -.!.2

- ,-
··· ' .. :·\ 1--.,,)Y-, .::., i .!�_. 1 :7 

1 . � ,, -ynrs �,a.- e-�-•�r. 

{ ,o_ 
\ ) 'J >ri 

/C: 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­

rect record of the above described well. 

Well Log 446

'I 

. 

V 

, ~ 



.Form WR-23 STATE ENGINEER OFFICE 

WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, o.nly Section IA and Section 5 need be completed. 
Section 1 II 

(A) Owner of well . 
Street and N umber.-----.:JJ.J · 1.__._'L-. ..i..C.. !_ ___ :_:..,.6_ _______________
City __ ____er . . ., I I • I'. [. IJ .. State ·-··· ::.,.'JJ..2.J..., ____ _ 

--• W 11 d ·u d d P "t N ii,:-4d504-IJ-�96 d . 1 d . h e was n e un er erm1 o. .. . .... .. .... ····· ···-··· an IS ocate m t e 
_____ !Al¥4 t_ 4��% �\ .J-A 114 of s�ction I,: v 1,.'r% . .. ! ... : ... . Ege. · l r, .;:. 
(B) Drilling Contractor .. .1'.L_...:__'flLi.-1..;, . ..L, .. u .. ,L . .L: --·-· License No. ..lL.!+4) 
Street and Number ... -.. P .-�-2--5+6 ... ···-··-··-··-·-·-····-·-···-···-··-·--···-
City ··-·.,..,.}-hr-·····.. _ __ ---······---·-· ............. ... State ----�·::,.- .. -. -. -·.i· ·:;,··,-4.'""':

Drilling was commenced. .L::::.! =J...i__ ········-·-·---·--· ·-·-··----- 19 ______ _ 
......__ _ __,c_ _ __:. __ __,_ __ _. Drilling was completed ... 1 --"J.C..�:r) ····-··--·-·-·-------------·- 19 .. 

(Plat o! 640 acres) 

Elevation at top of casing in feet above sea leveL._ ·-·· -
State whether well is shallow or artesian._.)_._.i.d.J...U �-

,:r' . Total depth of welL __ -l·q·.: t ___ ··--- ·-···--

Depth to water upon completion. __ :·5:.5....±. 5.\L�

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Description of Water-Bearing Formation No. 
From To Feet 

1 

� 1 IL2 ' 1 !..!l..' J./ji\ L'�T1.): E 
2 

3 
---- -·-

4 

--
5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoe 

Perforillions 
in. !t. in �--ilotlom From To 

----

.6-4/-B'- W-h-1, !; :::: !] r, I ... - .
-+42 1 1 ,o' 1 � "? ' I'+"-- r

r

one
--

- -- ·-

-

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter Tons No. Sacks of 
From To Hole in in. Clay Cement Methods Used 

- -------

-

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor.---··-···-··· 
Street and Number·-··-·----------·-

·---···-·--··-···---···___License No.-------···--
City. ----·-·--·--- ... ___ State ______ _ 

Tons of Clay used ·····-------·Tons of Roughage used _ _ ___ __ _ ____ Type of roughage . ... ---------··-
Plugging method used... -·- ------- ate Plugged.. ··-· ____ 19 __
Plugging approved by: .,, , .. . . . Cement Plugs were placed as follows: 

. ·.- !. ,,. n ... 
_____ ._:-:-C.I I ·-------

Basin Supervisor 

FOR USE OF STATE ElllGrmrf �I/ti 21 'rJ 
Date Received 

No. 

r r, -.,.L

-

Depth of Plug 
From 

--" 

. .  "\ 

To--

---.___ 

.., 

No. of Sacks Used 

.,_, .• 

'l <f I
I 

/ 

Well Log 447

·:l, __ 

· 1..1. _ _ _ ___ _ 

I 
I 

l 
- -

- -

-

, .. 
j \r---ir---------,-------------, 



Section 6 LOG OF WELL 

Depth in Feet 

--Fro�----·TO 
Thickness 

in Feet 
Color Type of Material Encountered 

• .. r r - .. ' l \' :, U__'.__ __ ._ -.:2....l]_!_i...±_;,.___ ·- -----------------------

---- j L-- 1-)t: L ----+--.,�-E'.'.-•>-'1�---<--'�·-'·-------+-�.__.._'.r":._' -

1 Jc'--- l q-2_1__-� _ -4--'----+i",.;'u'''--------+--". Aru1•illJ'L I: 

-----I--------

--- --1------1------------- ----------

··,- � ,. .. .,..,--,, \ . . ·.· F' ------.-. -b·t--r- ---,J,"----�-j_'.__-"-+---'L..c.--"-''""-----1-------- -------- ---------------

' . 
;_, .... , . 4U 5-pr7. - ------

-
--

-!----
--- --�� 

----· - ----!------+----__ -__ -___ _, -��------tr>----+-0-+-��------- --�---
7� ()/ -- --- -- - - ----- -

r· --·--·----- -------IC-------

-- ------ ------ ------+---------

f-·· -----------If---------

---� 

-- --�----------- ------

------ -- - - - -- - - ------ ----------------

- - ----- ------------------

-------------------

--- ---+--------1------------------

-

-

- --
---!-----

-+

----

- -+-----------·- - - --- . --

------ - ----+-------j-----------+---------------------------------

·-------- ------------------------

---------------+------

--.-----------
-
------------

-
------+- ------+---------- -- -----------

------ ---------- -----1------------ - ----- -�-------------------------

--·----·--- -----------------

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well. / ) ) 

��� _J:�A_/7, ___________________ _ 
Well Driller 

Well Log 447
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-------------------
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I 
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-------- - ··· 
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HOMESTAKE MINING CO 

02:06:16 p.m. 02-20-2010 ,., .. ,, .,, 1i·1 

WELL RECORD irlsc811/flD
S,cllon I. GBNeRAL INPOI\MATION 

F[IJ J J t.lJfb 
,) Ownoror .. 11 HOMESTAKE MINING co. 555 

01r111cr'�W tllNo. ____ _ 
SltHI or Pot1 Offlc:11 Addru.1, ___________ _._.:c ________________ _ 
C11riml s1ara-:------------------------------�--

Woli wudrfl!.l)d Yh�tr Parm!t No. _____________ a11d Ulo�led ln 1liii: 

,,----.... � -.-- Y..._�,........__ �orS11S:tion ____ Tawnship _____ RannQ ______ NJi.P.t.:. 

of lht ----------�-

c. Loi Na. ___ of B!l'.,l\lk No, ______ or th� 
S.i�i!/vldon, rt�01d11d 111-------- Count)'. N 35 ° 13. 736 

w 107 ° 53-805 
,J, X"' ------ fuH, Y•·----'------ Cul, N,M, Cootdlnala Sy,1cm_________ . t.on� IA 

Ht� __ Gr&ttl. 

I 
COYOTE DRILLING INC. 

, iDl Drll ing C1.:mt1ni:tor---,----------------
WD ,:1451 

Litle.n1r.. No·----------

11.ddnr.i. _________________ _ 

D1llllllll ijoi,n _c::2_-.:..1 _-
.:..

1 ;co __ 3 ca;ne b.it 9" 
CQ!nplofed _2_-_2_-_l�O ___ l)pn toaJJ ------- Size of h.ole ___ tn. 

&.!\IY;t[tt)I oC h1.11d sur{�cre i:ir-----�----� nl WcU Is<---�{{, Total dapth of "t1ttlli __ .,_1 ,iO.sOc._' __ fl, 

Comp!e(�d well l1 
51 ' 

Oeptn lti w�l<ir i.l�on complc:liol! o! woU _____ ft 

I 

See1lon l, PlllNCIPAL WATER-BEARING STRATA 
tlapth !11 f-11\ll Thlcj:trt11 bq1c,lp!l1;111 1;1(Wltor.Dgarln11 �'pm,11!011 11.Ju,,uui1 \'fuld 

Piom Tn \fl. VOi UJ"lo1u pi:r n,lnulc) 
,, 

70, 80 
' 

·1 0 gray & .purple sand . 5 gpm 

.. 
... 

sact101\ 3 RECORD OF CASINC: 

Dlamtltr ll'ound, 'rhrur.1n Dea th in Feel L<,glli ·ryp11 of Shoo � c.11 ot�t!oni 
iln1;h11J p,er foot 11M In, To, lliHIOM . {fa1it) Fron\ To 

5" PVC 0 100• 1 03' PVC•cap 60 90 

.. 

" on " 
\,. 0Gt1!l\ in �ef\ 
· Fr!.'/m ' .  To 

Hole. 
tH»M!ltr 

·S:u:ks 
or Mud 

Cuhfo r"u\ ' Mc.1hod Q[ Pl•ctmi:nl of Ccmo11I 

-

. Pluu;lns C,;m\r11tlo: . 

.. 

-

I 

.\d�ttu No. Dtnlh ln Fci:l Cutik i:�el 

P111;n;l118 Mo;ill1od ·- To" llonotn or Cc.rn�n! 
Dlte w,11 f'luu.�...1 
Plur.&I n1 �ppr<;tVtd by: ' ' 

!H�le Bn,ilne<1r H•prot-nC11;(lvf ' ··,.\,,·' 
,., 

FOil USE or STAT!:. t:.NCIHEE;P. ONLY 
.,· �--.... 

' 

QU;td FWL -.-- FSL __ _ 
J . .. � 

Fil� l'lo. 

Well Log 555

sos287928h I"', 
ST A Tl: EN()INEl!P. 0 ;; 

I ' 

v, Traci Nu,_..,.... __ or ti{1p Na,~~----

, 

I 

I 
11 . 

S 11 ~. RE,..OR.D Of MUDD\tlG AHO CEMBNTINO 

I 



52879289, HOMESTAKE MINING CO 
_50 --�---- "'"�'")) 

�- · To 1n J·CGI 

0 '48 
' 1• 48 

48 70 i.:�·\'i4{';,"•

70 100 . ;, ,3 0, . 

100 11 0 10 

02·06:49 p.m. 

alluV1.'um 

purple s�ale \..... 

02-20-2010 

sand & purple -s_h_a_l_e __________ ·c-------

pli'rple shal€ 

--:i--:- -. --·--,-�
!.,

-. -.y�---------------�---------

. '

. 

StctJan 7, ll.B°MARK!l'AND ADDITIONAL 11-lFORMATl':)t,l 

317 

Thi 11ndtr1l4n11d h�nby iarlifl�s tluit, !o tht but of lt\.l ltn.ow!�d!Jt U1d bc:ll�(, the: /;,uai;,tn.t 1, il 1ru� hllrl con:�t! rctord oflh� 1botc 
d�11:rilltd bole. 

·-� .. , . .. 

DrUlRr 

IHSTRUCT!O}IS: 1h.i1 farm jhOUl!l bi eJ;tCl.:t(d In 1rlplu:�te:, r•rt.:Hrt\,ly ly9ewdcttn, and 1ubmllttd 10 !he �pp,oprt�lt r:lli!tkl .iffka 
or ti, S!i!t EnaJneer. !II\ .1-t�llon1, H�t.[1-( S�cllon S, �hPI! bo! trnswearl �, �t>mi:,lti1aly o.nd ni::curudy u 110,il\>le' when an}' 11,d/ ls 
dllll4ti, rcpid;�d ru Ocup�nctl. W11&n th\5 form I� ,Hell n! 3 pJUQ!nE U'tl)rd, only Sfetlcri Hal and Sccl!on :S ntae-d � complc!�d. 

Well Log 555I 
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·i 
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Form WR-23 STATE ENGINEER 0.lfl!'ll.:.I!: 

WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to thenearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely andaccurately as possible when any well is drilled, repaired or deepened. When this form is used as a pluggingrecord, o.nly Section IA and Section 5 need be completed. 
Section 1 

1�--1---:�--11---1 

(A) Owner of well_. ,),J;.,. .. ,J� -ir···· ------- -·--·----------­
Street and Number---?-�.,.-.-

1
3e.: 5-21 --·---------------

City --G-�lts __ ··---- -·- State _.,:: _________ _ 
Well was drilled under Permit NoEC J06�}---- _______ and is located in the 
____ 1f.t ____ lf.t _ -· 1/.i of Section .. ']---!.,:.- -3-SWP·----+2�-- .. Rge.1.r-.,·---- ---

,,__ _ __._ __ -+---�--i (B) Drilling Contractor .. ·--1;-ai:?·· Pir. ks t;t-·-- ------ License Nli!'1�Ci·)--·----· 
Street and Number___ P. v·_ Do.x.. �516 -­
City ... -MilaR --------- ----··---·--·- . -·--··· ·-- .. ---- State !: ..... �--------
Drilling was commenced -------· �-y-2-- ----· ·-··----------­

,._ _ __,'-----'-----'---....a Drilling was completed. .... -�'17tf-+o--------·
(Plat of 640 acres) , 

Elevation at top of casing in feet above sea leveL--.�- . __ .Total depth of welL-2-5.j-'---·----
State whether well is shallow or artesia�_:_U.Q\11 - _ --··--· Depth to water upon completion_ ___ :_ ___ _ 
Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Description of Water-Bearing Formation No. 
From To 

1 

;:L"Q' 250' 
2 

3 
-

4 - -

5 

Section 3

Dia Pounds Threads 
in. ft. in 

(, r:. /P. I J...,, ,in,• ,, 
-

Section 4 
Depth in Feet Diameter 

From 
I To Hole in in. 

--j ----
I 

Section 5 

Feet 

1C' Whit,O �n nd-- ·,.;_� tor

--
--

RECORD OF CASING 

- ---

Depth 
Feet Type Shoe 

Top I Bottom 

o' ,r..:�• 'J�At ·r� ... .,, ..... ,,.,.� - "' . 

---·-

RECORD OF MUDDING AND CEMENTING 

Tons No. Sacks of 
Clay Cement 

-- -'--

PLUGGING RECORD

Dc�r&n?, 

Perfor11tions 
From To 

�. 
. .  

• 2 '),.). 

Melhods Used 

Name of Plugging Contractor _______________ ··------ ·----·--·--------------License No .. ______ _ 
Street and Number -· City_----------··- State _________ _ 
Tons of Clay used _________ Tons of Roughage used···------- Type of roughage ______ _ 
Plugging method use...._ _________________ �ate Plugged. _________ 19 __ 
Plugging approved by: Cement Plugs were placed as follows: 

Date 

Basin Supervisor 
''-d 

FOR USE OF STATE EllJGINEER ONLY 

- '/ ' /" ., -'-'J J . . - ... ,"\Received___ · -· 
r---:--;::--�-· 

ro."'1,i'," 
1
., 

·•,,'J (, ·11 ,,
•• u ..... 

No. 

-

-

Depth of Plug 
No. of Sacks Used 

From To 

. --

17 \ \o
D. J /'---""' 

r ,,. ............................................................... ..

//i

) 

File No.4 :2- 2-- J
.-

Use %.t-.cl----
3 l/ 

Well Log 816

I 
I ~. 

I 
I 

l 
-

1-

' 

-
-

-

u -

-

--

I 
J 

l 

·, . 

..I 

J 
I,; 

I 
~ ' 

--
I 

~ 

--- !,9,___ 

---- 19_. --

--

I 

~ - --- J.. --

I 

I 

I 
I 

I 

-

- - - · 
I L - . 

--· 
./ 

- I I I 



Section 6 

e 1n

,;; 
- .... : � -

.1], 
·-�

�· "'
� 

240' 
. 

.c;;,� " 

---

; 

T:1t7'- . -

�. 

-
IU 

LOG OF WELL 

Tan Color

UA ...... 
-

.11 - In � 

........ 

. 

,i 

S�ndy Top � !I! Material Encountered 
,; 
l:lt'"UY �- ... ,, 

- . -

W'it.er Be11r!ng Sani 

The undersigned hereby certifies that, to the best of his know ledge and belief, the foregoing is a true and cor­
rect record of the above described well 

Well Log 816

~~- .. ---t_,.,. ........ ,.. ....... _~ I ·- . 
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-

I l J 



vv LLL nLvv nu 
'INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, OJlly Section lA and Section 5 need be completed. 

• • •  

f 

; Section 1 f?'\ '1 
(A) Owner of welL_ Robort �Si �"l'lens=-----..!..I" ___ � ____ _;_ __
Street and Number P, 0. Box 52J.,__ ____________ ..:._

1�--1·--�----1---1 
City __ Grun�--------- �tate tJew Mex I co

Well was drilled under Permit No·-------·---· __ and is located in the
____ J.4 _________ J/4 __________ J/4 of Section._. _____ Twp •. ______ Rge. ____ _
(B) Drilling Contractor PJarJ-.-il t Dr 111 I 119 �--- License No. ___ _
Street and Number_�_Qs_)ul le Drive

1---1-------1---1 City _Ga I I u.2_____ ·--·-·-� State Jt�e�><�l c=o"---
Drilling was commenced Juno · ···· 19� 

'--_ __,_ _______ ...._ _ ___, Drilling was completed_ July 19.�
., .. (Plat�! 640 acre.s) ., ,. l.. c., 1• ,, , • : •

. ;:Elevation"·at top of casing in feet above sea level . .., ·., Total depth of weU ·I : 980 feet i:.· • 

Sta
.
te whether weri is shallow or artesian Sha 11 OW ____ Depth to water upon completion_·--�---

·:· - -� - - -: . I .. l .. · Section 2 PRINCIPAL WATER-BEARING STRATA 

. 

-

No. 

1 

2° 

3 

4-

5 

. . 
Depth'in Feet 

From To 
.. I 

°790 845 

860 975 
- .

, · 

1 -

I 
-

.. 

Section 3 

Dia Pounds 

.. 

- .

Thickness in 
.. Feet 

' 

_ ..... 

55 . - 6c;·- -· I
l 

ft. 

ft. 
-- . 

.. I ··-

-- _ d •• 

.. 

... 

Depth 

San 

San 

. . ...

Andres 

Andres 
. .  

- i 

Description of Water-Bearing Formation. -

Soft S.:>nd�one 
o:::::::::::_ 

Xed. Red Sandstone 

. .. 

-

. 

.. ... -· 

. . 

RECORD OF CASING 

. Feet 
Per!or11tions 

·-

io. IL 
I Threads 

: in 
- Top· Bottom 

Type Shoe 
From To 

7°0.0. 20 

This was 

Section 4 
Depth in Feet 

From I To

� 

. . 

----
I 

Section 5 

a 
I 

l 

10-V
- -

deopenl 

560
.. 

hq contr 

I 

980 420 ..ark in 

�ct from 600 ft. to 980 ft. 
.. 

I 

' 
I 

- · ' I RECORD OF MUDDING AND CEMENTING

Diameter - i · Tons ..
I 

Hole in in. I 
L .  

Clay 

I 

: l 

I 

. 

: ... 

No. Sacks of 
Cement 

. 
-

I 
' 

. I 

t 

PLUGGING RECORD 
I 

-

-

7!)0·

860 

�, th 7" o. D.

.. 

Methods Used 
. - -

. 

-

Nau.a of Plugging Contractor_· ------­ I ----------J.ILicense No. 
' ... 

845 
875 

Liner. 

: _:;:, 

..... 

. . 

• 

-

' 

Street and Number_ --.-··- City________ State _________ ___ 
. Tons of Clay used ... ----. Tons

· 
of Roughage used ______ Type of roughage ______ _

Pluggi�g method used ___ i _: '. __ ' • 
1 -----'------�Dat� Plugged ____ _ __19_ 

Plugging approved by: 

Dasin Supervisor

':· .. FOR USE OF STATE E?iGINEER ONLY 

Date Received_ A;,rU 12• 1065

· ' Cement Plugs were placed as follows: 

No. Depth of Plug 
No. of Sacks Used 

From To 

--

--

n-o-... 
File No .. ·······-· ... • ·····-· __ -------·- Use_fr!:!!,�nt !.0n ---··· Location N®{ .. lO� .. 'o7 ----�Jl--

Well Log 822

' . 

! . ' . . .. 

' 
. 

. .. . 
. 

• 

I . . I . I I 

' 

.. 
. 

---=-:--:-:---:-------::--....L.-"'"'."'"--...L~--::--~---'~------:------=--------....:....-------...:...:...._~-~· __;~--

____ ..J.. _____ _L _____ 7'"-:-----...l..----..l.--..:•:.-_ _!_ ___ ---::-- --,L-----_:--L--------.. ,. 

I l 

. . 

1 . 

/..tff I 



. �. • Depth· in Feet 
·r From · .. To

700• 

700 790 

.. 790·.: 845 

\ 
- ,. 

. 860" · 975
975 q8Q . ..: . � 

\ - ..... . .. _ ..... .... .. · ... •. .. 
... .... ·• .! 
._, :., .. 

.• ·. I 

.c: , . 

,. l,\.�'l.:· . ... : .. --:.· -

·:: ... ·' �- ?:�1 n,· • 1 , , i. ... ... ' I .• . .  . . ,,:-�·tt ., 

·.>w-·. .. -· . 

Thickness 

t f " : I h; 

··in Feet· : ·1
Color 

100 Red 

90 Hult I-colored 

55 Pini< 

15 White, 

65 Pink 

:s Red 

___ J 
\ ,; · .. 

J .,_ 

'"i 

Type of Material Encountered I· 

: Ch In lo Sh.il I a 

Chinle Shale 

S11n Andress. S. 

Hord Sc1ndstone 

Soft Sandstone 

Hard Sand&tone 

J hi,;>-<. /� I J' ' L 
f 

..D / ._) 
., fL I -� J., 4 (}

...., 1 
- . # 

.. ! .. I 
t •• ,, 

---�----··�{�:·-·--+---------+-----------1--·-, __ -_._. __ · __ �-----·�-·-'-'--------------'-----------------------------� 

., 

� ... · t •• 

... 

:·:-·• 1·· 

' . , t • •

.. 

. '., 

t.• 

.... ,_ � ,, ") . , 
-....... . 

t.•

.-.·\\,. ·i.' 

o. (• u I.'.,. _•,: I , f 
• I , • � I , • ,, ' 

. . 
•• '' ;1• 

: • .I 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described well 

··1 :· .'.· .. : :--: I ,: , ).!''I)\•(,,: .. ;··. ( - ! I ,2. 0_ :'! I �. / 1;·
.l 

l.' �-.,, , .. • ... , .
.. - •s 

r. 
I 

'· 

.. J 

I 

·.; .,., .... , �
;· •• (, 

• ,!), ' I • 

(. 

(.-

-.,
I • I 

l ' 
.I 
I .. 

. ., . -· :
.. 

i ! ·. ·. : ! • ••. � ,,,:,• •• JJI • •J . L r- /�"-{.........,._ \.. 
I ' . • 'f'""· ----"--"---'--w-'· -e·ll--'-'D:X.

rill

...:' C:,e::C.r-'--.,,:_-=---=-� ........ ---.-,-,-.-

111 : : I ' '• ' .I'.� i i • •' 

• • I 

�· ,: ,·· I .IJ,. • •• . ., 1·, . ••,· .,, , j I \: I . • . 

• ":· .. i
• I I • ... : � 

I .q: ' I •I !,. _ .. .,... : 

,f,' I 

. .',, ..

•1 ::; ,·: n•,··_t:!f.' 1,·:�u· : -.-, .. · .. · ·· · · · 

I • � I I . 
- . -· :· .. . f;. .. .. . 

• , .1 ' . ,.

.. ,·. 

,I I r 

,, !·' r! I · f • 

. ' , .. 
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.,: . 

•I 

Well Log 822
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WELL RECORD ffJ/b. Sia uJ/
� 

INSTRUCTIONS: This form should be executed in triplicate, preferably. typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, o.nly Section IA and Section 5 need be completed. 
Section 1 

(A) Owner of well---!4:L L .xk, t= 
Street and Nwnber--..A�//.. --·---�-----------
City � _ ..... ··----State -�......lf.L ____ _ 
Well was drilled under Permit No .. ____ _E_-:: ,L6....3.. ___ and is located in the
_____ 11,i_�_t:_ J/4 -�' v.s of Section. 3_S-_ Twp .. _,(,�_l\L.Rge ... ,.C..O. �-<.) _)( � 
(B) Drilling Contractor /,,ll- ff, -S't�� /_<f.. __ License No.JS<.!...�..: Jr; 7
Street and Number___ � .f__!l_Z, ______________________ _ 
City ---------� .,,_�------·· ___ ···--· -···· State __ ?t-.... .ht�---·-·---
Drilling was commenced ·-·-··· _________ £._ -:- ·-�--·-=------··- 19 .(;__.{ 

.. -p.. ... , 2 -;i_ - / Drilling was completed .. ·····- _______ J,) ___ -::_ ····-··-·------··-- 19 ... k I
(Plat of 640 acres) 

Elevation at top of casing in feet above sea level.. .. /.'-:[ � q_ 
State whether well is shallow or artesian---��/h'W 

Ot? .Total depth of well.. ____ L.L _________ _ 
• 

- I 
Depth to water upon completion ___ -"""�-�---··--

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Description of W'ater-Bearing Formation No. 
From To Feet 

1 

J
§

'_ fo �< 11��� � +- �� _f_. 
2 

3 

--
4 

- -

5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet 

in. !L in Top Bottom 
Type Shoe 

LL $" w. ,. #.�� CJ q� ?/o Aft?-4!__ 

-

Section 4 7lc"?L- e__ RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter Tons No. Sacks of 

From To Hole in in. Clay Cement 

- -- -

-

I 

Section 5 "7� PLUGGING RECORD 

Name of Plugging Contractor--·------·--·-·-·····-··-··--··· 

Per!or,itions 

From 

ts-

Methods Used 

.-.-License No. 
Street and Number·------·--·---·----·--·-··- City___ _ __ State __ 
Tons of Clay used __________ Tons of Roughage used. ________ Type of roughage __ 

To 

,"\'a 

-

Plugging method used.. ·----· ate Plugged .19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

--------· -------------

Date 

Basin Supervisor 

01 :a wu 0£ �n� 1961

No. 
Depth of Plug 

From To 

File No. _____ -1 .. a..:i1�7'1l0�-------Use _____ d"'!"it.o Location No. 

No. of Sacks Used 

I 

r. )_ VJ 
I/ 

........... _.J.M...,·.. Cl, Ilk. I __ 

Well Log 836

I 
i 

~ - --
-

--
--

I 

- - --
I I I -- , 

1 

I 
-

I I 

I 

-
I 

I 
-
-

I I f~ 

l~--------_-•,•team~~,~,n~~1~:~,~,~ 
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Section 6 

Depth in Feet 

From To 

Thickness 

in Feet 

LOG OF WELL 

Color Type of Material Encountered 

---- -------· __ L---------+-----------------------

--------------------------
--------- +-----+-------1--------1-----------------------

- ----- - -----

--
--

···--------·-------------------

t---------+-------1---------' -- --- --------------------

-----+-------+ _______ __ _,_ __ _ 

----�-------1 ------1-------- - -----·----------- -------------

___ ____, ________ , _______ ____________________ _

- ------ ----- ------i------1----------f----------------------

- ----+------ -------- -----------------------

- ------- --------+------!----------+-------- ----------------

--------- ------->----------+----------------------

- -- ------ -------- -------·-·----------------------

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­

rect record of the above described well. 

�iJ.&f __ '-7 / ;,_. ��---
w�f�#---

Well Log 836
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General Information 

........ ........... L.o\J\;r 

):'M-

844 

well identification: MJNI'IDR WELL #1 AT ROBERT L. SIMM::>NS-SOUI'H OF PROPERI'Y

date drilling started: 6-14-82 
date drilling completed: 6-16-82

total depth of well: 75 ft. 

depth to water upon completeion of well (water level): 33 ft. 

Principal Water-Bearing Strata 

depth in feet: from 35 ft. to 65 ft. 

thickness in feet: 
30 ft. 

description of water-bearing formation (type of material): �G�u:��4v�P�J�&�S�a�o�d�������-

Record of Cas_ing

casing diameter: 4" inch solid casing depth in feet from top S:nrface 

to bottom 35 ft. perforations from 35 ft. to 

Log of Hole 

Den th in Feet Thickness 
Color and Type of Material 

From To in Feet 

5-10 Brown Dirt 

?�--An ya 11 �-· c---" 

45-65 Gravel 

70-75 rh..: ,..., 1=

' 

,---

Well Log 844

7c; ft- -
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To; 
Homestake Mining Co. of Ca. 
Box 98 

Garner Drilling Co. 
Box 3146 
Milan, N.M. 87021 

Hal # 882 V Drilled 8/4-7-95 
Gran�s., . 7020 

I i..rJ 1ovl 

12 sand 
12 7Z Basalt 
72 80 sand & gravel 
80 86 tan shale 
86. 98 sand 
98 110 purpl.e shale 

T.D. 110 ft. 4\ PVC casing set 0-110 ft. Per. 10�110 ft.
8 in steel casing set 0-15 ft. 25 sks. sand.Dev. time 2 hrs. 25 gpm +
Drill Rig time 22.hrs. at$ 130.00 per. hr.

Hol� Drilled 8/7-8/95 I 1, ,-,J \ I) .,.I

� 15 sand 
15 35 Basalt 
35 45 red sandy shale 
45 96 sand,shBle & fine gravel 
96 100 gray & purple shale 

T.D. 100 ft. 5 in. casing set 0-100 ft. Per. 50-100 ft.30 sk.s. sand. 2 sks. chips.

liole 

Hole 

Rig time 1 hr. Dev. time 2 hrs. 20 gpm +

#L� 
0 

20 
45 
50 

T.D. 65
Rig time
#MV 

Drilled 8/9/95 J 1.. .J 10 .,J 

20 : · 't.an �anify shale
45 ) ·sand·& gravel
50 tan shale
65. red shale

ft. 5 in. casing set 0-55 ft. per. 25-55 ft. 15 sks. sa�d. 4 sics. chips. 
1 hr. Dev. time 1 hr. no water. 

Drilled 8/9-11/95 I z, �· \ o ,,J

0 20 sand 
20 87 Basalt 
87 91 frac. Basalt 
91 95 sand 
95 105 red shale 

T.D. 105 ft. 4\ in casing set 0-105 ft. Per. 75-105 ft. 25 sks. sand. 
8 in. steel casing set 0-23 ft. Dev. time 2 hrs .. 25 gpm +

Drill Rig time 19 hrs. at$ 130.00 per. hr. 
Hole II L-5 Drilled 8/11-14/95 J l. .I 1 • ..I 

0 25 tan sandy shale 
25 50 red shale & sand 
50 65 red shale 

T.D. 65 ft. 5 in casing.set 0-55 ft. Per. 25-55 ft. 18 sks. sand.2 sks. chips.
Rig time 1 hr. Dev. time 2 hrs. 3 + gpm. 

08/24/95 12:26 TX/RX NO. 1948 P.001

Well Log 882, 883, L6, MV, and L5
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WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, 0;1ly Section lA and Section 5 need be completed. 0• fL , 

+ Section 1 1,J,/1,'a.,...,,i Cl,� C _ f D 
(A) Owner of well. .\'li..lJ.iJ1U. H • .llr.oilll:o.lt,s_ --�- __ 
Street and Number. __ P ��_!lox 2��� .. --···-- ------·-
City --�iltln_Sto.tion Grunts - ··- State -��-----\��ic(? __ _ _
Well was drilled under Permit No ... �-:1�� . . ..... ... .... and is located in the 
�swl3_lf.s�.,j_s�_lf.s __ JlW .. 1/.t of Section 3� .Twp. l�- Rge. lO\l · 

1-----'---+--.......... ---• (B) Drilling Contractor .. ."�!�J_.f.[�·�-�? �!�.�!!. _ ... .. License No>W-3_07_ . . .
Street and Number ____ J�il��·--·-······-··· -·--··· ___ ·-· ____ --··-····- _
City . _ GrllDt.&. . State 
Drilling was commenced __ . .. 4 ·lJL.... . ... . __ .... .. ···············-- 19 .. «i.L_ 

4-1, 61 '----'-----'"-------'--- Drilling was completed . .. ___ ··--···-···· ·-·--·-····--···--·-·····-·-···- 19... . . . .
(Plat o! 640 acres) 

Elevation at top of casing in feet above sea leveL._�6-� .. . Total depth of well. _______ JOQ_• _____________ _ 
. . sb�llow State whether well 1s shallow or artesian _________ _ -· Depth to water upon completion_---��-----······-

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in 
Description oC Water-Bearing Formation No. 

From To Feet 

1 
63 78 16 

( Coarse a"ntl antJ gro.vel
- ,. 

-- . 

3 
-�- -- -- --------

4 
- --- --- -----

5 

Section 3 
Dia 

in. 

4" 

- --

Section 4 

Pounds 

IL 

3.5 

Depth in Feet 

From To 

("'.) I .1 J 

- - w. 

L -

-
- r-!:--

. -

Section 5 

Threads 

in 

yelrlad 

Diameter 

Hole in in. 

wm 

Name of Plugging Contractor 

RECORD OF CASING 

Depth 
Feet 

Per!or11tions 

Top Bottom 
Type Shoe 

From 

0 100 OQ_ Non A 80 

- -

RECORD OF MUDDING AND CEMENTING 

Tons No. Sacks of 
Methods Used 

Clay Cement 

-- - - -

IF. 
--

PLUGGING RECORD 

NONE License No. 
Street aha -Number ..... - ...:::::-�---· .. ·-·-·· ... . - .. City .. .. ... .. State 

To 

8� 

Tons of Clay used _ _ ----·-· Tons of Roughage used _ ... ___ Type of roughage . .  ------
Plugging method used -------···- -.. ____ _Date Plugged _________ 19 __ 
Plugging approved by: Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used 
From To 

-
Basin Supervisor 

FOR USE OF STATE EriGINEER ONLY - ---�-

--

--- - \ l//:' <JI.-_ 
4/11/61 Date Received 

File No. ---····· _ ... lft_ __ _ _ Use . Location No. J'°t lS, Blk. l

Well Log SUB4

: . 
2 

I 
I -- - -- --
~-

,~ I 

I -
.! 

,_ 

~ --- -
I . 

-

.. __ clGalallg 



Section 6 LOG OF WELL 

in Feet Thickness Depth 
- ------- Color Type of Material Encountered 

in Feet From 

0 
15 

2� 

30 

63 
-- --�------. 

TO 

"" 

---

-

--- ----

----·---- -

--

---

---··--� 

------

---- -

-

- ---

---

-- ------- -

To 

15-

25 

'>n 

63 

TO - ---------

18 

,�n 

---

-

--

---

-------

-

llS Light. 
10 Light 

-� G�n= 

33 Pink 

., Grey 

8 Gre:T 

nn �-� 

--

Dro.mL 
'l'an 

--------

. 

- - -

1)1- --- san1l and sund,: lot'm

Fine Sand

··-··--- s---1

Ad6be mixed

Coi,.r11e sand

Coarse sand

.. -. ..... - f::,O 

--

-

-----

-----·-- -

--------

with coarse 

u.11d 

. . 

- ---

r;ravel _ .... 

-

sand 

---·· . 
-

• - --

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­

rect record of the above described well. 

_______ 7£ k 2LJ&¥-: _, ____________ _
Well Driller 

Well Log SUB4

..... 

,. 

1--------1-------------+---~------ - - --------------------------

.. a-.nn ■ A'\.t>~ .. 

. - ,_ 

---+-------+--------1------------>------------------------------ -----

..... --- ----+----------- - -



WELL RECORD 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, OJlly Section lA and Section 5 need be completed. 
Section 1 (-' I -;) /)v_, / � 

(A) Owner of welL.Mra.---Ir..ene-.JC1bbe.----- -
Street and Number·--Bc>2-26l---- -·---
City -Granui _______ ----- State -·-at,nrMoxiacr-··----
Well was drilled under Permit No. ___ .l5Q __________________ and is located in the 
--H-114----118--114--. --· 114 of Section ---·,S--Twp .. __ -lJ·-W-·-Rge .. _U}ff--·-·-
(B) Drilling Contractor ____ -O--fr.BaT----------------------- License N o .. Wl)w··:)02
Street and Number_Box __ -SJ.6 ______________________________________________________
City -�---- -------------------·-------------··· -····· State ----llew---Me-zico-­
Drilling was commenced ... Augu1 t -2�--------··-·------------·---- 19 __ � 

._ _ __._ __ _,__ __ .__ __ Drilling was completed.. .. _.-A-quat-iO.-· ----- 19 ... 6()-·· 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL ____ -------· ______ Total depth of welL-98--teetr-----
State whether well is shallow or artesian ahallow -·---------..Depth to water upon completion..__.6_0_!ut 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Description of Water-Bearing Formation No. 
From To Feet 

1 6o 98 38 aandatone air1na1�a,1and I sr•••l,.red lb.�l•
2 

3 

4 

Section 3 

Dia Pounds 

in. ft. 

11• 

Section 4 
Depth in Feet 

From 

I 

Section 5 

To 

I 

Threads 

in 

Diameter 

Hole in in.

RECORD OF CASING 

Depth 
Feet Type Shoe 

Top I Bottom 

0 aA. oA 

RECORD OF MUDDING AND CEMENTING 

Tons No. Sacks of 

Clay Cement 

PLUGGING RECORD 

Name of Plugging Contractor_. --------· -------··---

. 

I - .

Perjor1>tions -
. 

From - . - To

-,A : 
--nA

.'f 
... . 

Methods Used 

_License No. ____ _ 
Street and Number -------- City _______ _ ·------- State __ _ 
Tons of Clay used __________ Tons of Roughage used. .Type of roughage _________ _ 
Plugging method used.__ _ ____________ _Date Plugged 19 __ 
Plugging approved by: Cement Plugs were placed as follows: 

Depth of Plug 
No. of Sacks Used No. -----------------· 

Basin Supervisor From 

FOR USE OF STATE E?IJGINEER ONLY 

Date Received ____ ....:..l�/7_:..:../..;:.6....:..0 _________ • 

B-USO dalleatlo · N-'I 10 MFile No·---"-=·=-----------Use ___ . _____ Location �-:.u,�31 

r 

�v•••• "� 

Well Log SUB7
_._ ... ..__ -...------· ·-- .... -· .. •-"'-" 

I 

5 ; , 

r . 

To 

I 



.Llt:!JUl 111 £ to::i. ·.1·n1cKness

From I To in Feet
Color Type of Material Encountered 

.. .. , ,, Bl"cnm111h � D aoll

12 6o 48 '1•1109' 01&7 
6o M 5 Whlt• aandatone atrlngera 

6( er; 20 Brownilh aand Is pl.Tel 

85 Q8 13 Bed ab.ale 

-

. 

---

--
,· 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described well. 

' 

)"' • .. _ _.- /; I 

( . •. - ':�--
---- • -------------- • ----· H••···---·-----------H••••••--•-••••••••

Well D er

Well Log SUB7

-

' 



·f ac 

·fac 

WELL RECORD 

Section I. GENERAL INFORMATION 

(A) Owner of well United Nuclear-Homestake Partners Owner's Well No. B-28-A (Fxp I
Street or Post Office Address �P

::,::
D�::':'B�o·"';;=����------------------------

City and State Grants New Mexico 

Well was drilled under Permit No. B-28-A (Exp)ar ) and is located in the: ··--- �> ..ffiL: ,, :::H£.: l( ....filL.. V. of Section __.2..,6,__ __ Township __.)c,2'-"NL-__ Range l OW N M.P.M. 

b. Tract No, _____ of fi.iap No.-------- of the ____________________ _

c. lot No. ____ of Block No. ________ of the·----------------------
Subdivision, recorded in ____________ county.

d. X== ---- feet, Y=______ - feet, N.M. Coordinate System Zone in 
the----------------------------------------- Grant. 

i U) Drilling Contra1.:1or __ �U�o� Nucl c.1r-Homestnke Partners License No. WD-70!, ·------

AJdrcss ________ c......,...__�B�a�x--"9�8�,_,_Gur�a�nut�s�,_,NM,w___.8�7u0�2w0u_ ____________________ _ 

Drilling Began _ __.).=-:..,)..,4i.:-:...7c..:9L-__ Compktcd 1-27-79 Type tools ________ Size ofhole ____ in. 

l]evatiun of land surface or------------- at well is �657 S ft. Total depth of well_.=lccOccOccOc._ ___ ft.

C 01npJctcd well is D shallow 00 artL!sian. Dt:pth to water upon completion of well __ 1,,_3"-'-7 ____ ft. 

Section 2 PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thi(:kness 

Description of Water-Bearing Formation 
Estimated Yield 

Fron1 To in Feet (gallons per minute) �-

955 999 44 San Andres limestone 850 

I 
�- _J 

Section 3 RECOKD OF CASING 
/Oia1nctcr Pounds Threads Depth in Feet Length Type of Shoe Perforations 

I' ''"'""' 
per foot per in. Ton Botton1 (feet) from To 

16" OD 62.58 Welded 0 300 300 

· 9 5/8 OD 35 Welded 300 999 699 919 999 

e24" 
t:orrigated 

Welded 0 50 50 
h .. 1 .. , --... -·- ·----· 

pipe 
Stction 4. Rl'CO!W OF .�llJDDING AND CEMENTING .. 

D ... ·pth in Feet 
1---

llolc Sa�ks Cubii: Feet 
t-

J:ro,n To Dian1ctcr of Mud of Cement 
�----�-

"' 0 50 30" 88 --

0 300 20" 284 -·-----· --- ----·-"-' ' 

, _  300 929 12 3/4" __ L 240 

Section 5. PLU(;(;JNG RECORD ... 
*'.: 

Plugging Contractor -----------��--------
AdJn:ss __ .=3.=�c.: =.j _______ �.w.,.-------
P!uggiug �fl'lhud 
f);1/l' \\'ell Piu�c<L_ _____ _ 
l'Jug�ng approved by: f, f, ; Zic! 8 Nnr nL -----

State Engineer Repri:sl'ntative 

No. 

l 
2 
3 
4 

Method of Placement 

Pump 
Pump thru center of casing with 
nlu<' at 929 ft thru 10 ft. of 
perforations until cement came

to surface (drilled out nluo\ 

Depth in Feet Cubic Feet 
Too Dot tom of CcnH:nt 

(o-8--rr FOR USF OF STATE FNGINEER ONLY 

Quad-------- FWL ___ _ FSL----

file No __ _,,i311L_-.,_d::9"--'..,_-_._f)'-----"'E:c.r,2-..,_l_, --- U,c_....C:_.,,K.p,,.._.._,l,'----Localion No. ,tf'/(/ 5E- ).) k

i 

I 

I 

Well Log #1 DEEP... 

.. no 

::-

n r-. 

f 

I 
I 

-

L -~ -

I 

... . .J 



"". =--,-·-=-· Depth . Thir.:kness,.------ in Feet Fro,n To 

0 120 120 

120 284 1 ,;L, 

284 307 23 

307 319 1? 

319 347 ?!l 

347 377 1() 

377 395 lR 

395 414 19 

414 433 19 

433 450 17 

450 459 9 

459 476 17 

476 596 120 

596 filS 19 

615 708 Ql 

708 723 ]'; 

7?1 ]RR 65 

70� Ill? 24 

812 R?O 17 

829 87() 1.1 

87() "" 8'i 

955 999 44 

-··v = -·- . 
-- __ tolor and Type of Material Encountered 

Section 6.:. . OF HOLE.,, ._ 

Clav and Sand 

Sho1 P 

Shale and Sandstone 

Sandstone 

Shale and Sandstone 

Shale 

Shale and Sandstone 

Sandstone 

Shale 

Sandstone 

Shale 

Sandstone 

Shale 

Sand�ton<> 

C:h,. 1 P

Sandstone 

C'hq1p �nrl C'�-arlc:._,...,.,P 

""" 1 p 

� riT"lrl eo t-nn&) 

Shale 

"0 So• If>. "�...l c;:i.. ... 1 0 

San Andres limestone 

u 

--.,,.---�.-=,, __ -�"'---"-

-- ---·-----------------

------

Section 7. REMARKS AND ADDITIONAL INl:ORMATION 

The unJl·rsitnt>d ht·n·by certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
dcs,.·rihi:i.l hole. 

' Driller 

I\STkUCTl()NS: This ft,rin �hnulJ bl' cxcl·11teJ ln trip!i...:alc, preferably typcwrittcn, and suh,nitteJ to the appropriate district offi t:c 
,f the State Fng:inCl'L All st•i.:tions. CXL'l'pt SL'L'linn 5. "h:ill lie ansv.·ercd iJS r.:01npk·tely and ar..:curatcly as possible when any well is 

,!:,lku, fl'J)J1rcJ or dcepcnt'J. \Vhcn this forn1 is uscJ as a plu�ging fC\.-'Ord, only Section \(a) and Section 5 need be completed. 

Well Log #1 DEEP

.. ,., 

-- -·----+-...... ---+-----+--.J-1-"-~n.....,, _.....,..._....._____._....., _____ _________________ ~= 

.. 



(A) 

WELL RECORD 

Section I. GENERAL INFORMATION 

Owner of well Frsddy · ;,: • Holley
qi1 

Owner's Well No. _..,_1 ____ _ 
Street or Post Office Address P •CJ• Eox 14 3--�---:-::----:-�'--'.�--=-=�----------------------

City and St ate Bluewater, New 1·12xico 6700'...• 

Well was drilled under Penn it No._B_--=5'-'5"-· 4 __________ anJ is located in the: 

a. ?JW Y. __ 14 ___ Y. ___ Y. of Sec lion 2 5 Tuwnship�l-2-11�! ___ Range __ ...... 1 .... 0uW._' __ N.M.P.M. 

b. Tract No. _ ____ of Map No.------- 01 1hc ----------------------

L Lot No. ____ of Block o. ________ ,,r iii.: ______________________ _ 
Subdivision, recorded in _____________ C'o1.:n1y. 

J. X= ______ feet, Y= ________ k..:t. N.�I. C:oorJmatc Sys1,·m ---------- Zone in
lht.! _________________________ _ ------ ·------- Grant. 

(,,1 IJ 11- c t t Kell r,rillin.,, Inc. L. N · .. u-.-71t o n 1ng on rac or ____________ '-'------------- 1cl·nsc o. __________ _

P.O. Cox 1177 

Dnll1nl,!lkganJune 5, 197b J r· 
Compkted une :>, 1c.-,u notw.P G-J 

., Type 1ools ____ -c!. ____ Sizeofhole_--=ilt __ in.

I 1.:�a,1011 of l:tnd surlace or------------- at well is _____ ft. Total depth of welJ ___ _,�..,_-'L=.--:...:;o __ ft. 

Compkt,·J wdl 1� g shallow O artesian. Depth to water upon completion of well ___ _,2:...cc�-=Uc..-_ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
D,pth 111 Feet Thickness Estimated Yield 

From To in Feet Description of Water-Bearing Fomiation (gallons per minute) 

290 320 30 �an Arn.ires Ll!:.�!:itone 1� G. P .I .. Test 

Section 3. RECORD OF CASING 
Oiamctcr Pounds Threads Depth in Fect Length Type of Shoe 

Perforations 
( inches) per foot per in. Top 13ot tom (feet) From To 

51· Plct�tic SurL ... ce 320 -,,, 290 320 �LV ----

Depth in Feel 
! l·rom To 

3�CJ 290 

290 Sur f'�;.c:e 

Section 4. REC'ORD OF \ 1UDDIN(; .\ 11) Cl:MFNrtNG 
11 olc 

Di:i me tcr 

6� 

Lean 

Sa1:ks 
of Mud 

3/6 Gr·,. vel 

Cen ent 

Cu hi, I",·,· 1 
or (\·m,·nt 

12 

P,:.d·. 
- -

S:tck.s -- -

Section 5. PLUGCIN<; RI< ORI> 

Method of Placement 

�,y llanu 

.:-}' l,und 

----�j_> III in l·\·Ct Cubic Feel 
Plugging Contractor -------------------
1\dtl rl'S� -----------xv-""!=1H,H ........ NM--Z'-,;:J�-nn�1"e�1-1Hl/---
Plugging �kthod I I JP! I 5\J N<,. 

., ,,p Bottom of Cement 
Date Well Plugged 30l,;l;10 �33',l�)N3 31'1.LS 
Plugging approved by: 

__l_ 
.---=- ·- � 
__ 3_ 

-----

.

- ---· -
FOR USE OF STATE ENC.11\FER ONLY 

Date Received June 8 , 19 7 8 Quad_ 1 7WL ----- FSL----

B-554 dom/san 12N.10W.25.100 
r-ik o __________________ Use ________ LnLalion No. (Valencia)

Well Log 929
f I 7 

I 
I \ 

I 4 I 
' -



Section 6 LOl' <JI.- IIULI· 
;,.=·�,,: ·-

-. 

Depth in Feet Thi(:kness 

Fro1n To in Feet Cnlor and Typl' of J\.fatcrial Encountrn:d 

0 160 160 Red Sand 

1GO 2QO 1-:i Cl Volcanic !,sh 
,' 

� 

290 '<20 -:io Crav San Andres Limestone 

I 

. 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to tlie best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

Well Log 929



STATE ENGINEER OFFICE 

WELL RECORD / 

INSTRUCTIONS: 'This form should be executed in triplicate, preferably typewritten, and submitted to the 
n ?arest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, 0;1ly Section lA and Section 5 need be completed. 
Section 1 

. 

(Plat of 640 acres) 

(A) Owner of well - e L Me A- f!_p( __ ·----
Street and Number C,ZJ )/UJ,.,...,/-_Y{__
City _ _Y.�J . ------··-·----- State ______ .L ------

Well was drilled under Permit No·------�- ______ and is located in the 
___ l/4 ____ J/4 ...,_..._ .....__ 1,t. of Section ... _t __ Twp__ Rge .. __ _ 
(B) Drilling Contractor ;'!, • __1 _______ License No.-��31._

Street and Number ___ . ________ ,_
City ._c...l_.-L-a'-"----·--------
Drilling was commenced..._ ____ _
Drilling was completec:L__ ___ _

19 __ 
19.__

J.J/A I • 
Elevation at top of casing in feet above sea levet__ .............. _____ Total depth of well_2�_v _____ _
State whether well is shallow or artesian o 1 .•• _ _Depth to water upon completio�-'_:__._ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness in Description of Water-Bearing Formation No. From To 

1 
tau , .�: 1f, 

2 
' 

3 
-

5 

Section 3 

Dia Pounds Threads 
in. ft. in 

AU )1 I t.l�"l,C 
. 

A l3 r1�,�c 

Section 4 
Depth In Feet Diameter 

From To Hole in in. 

I 

. 

I <!. 

Section 5 

Feet 

..., ,1,,,,l"U ' 
(; l • ; 

.. 

RECORD OF CASING 

Depth Feet Type Shoe Top Bottom 

.., ... IJiO 

· 10 Ot+�. 

. ..... 

RECORD OF MUDDING AND CEMENTING 

Tons No. Sacks of 
Clay Cement 

i • ' 1 

' 

PLUGGING RECORD

-

t,
r' 

From 

'JJ O

. 

Perfor11tions 

• < 

, ,  

Methods Used 

....... -· 
' 

' 

' .. 

. -

To 

'fo"

,· 

Name of Plugging Contractor__________ License No. ______ _ 
Street and Number-------------·- City _________ State ________ _ 
Tons of Clay used... Tons of Roughage used Type of. roughage ______ _ 
Plugging method us� ate Plugged 19 __ 
Plugging approved by; Cement Plugs were placed as follows: 

Depth of Plug No. No. of Sacks Used 
From To 

' 

,-
,, I 

1i'·l'f 
' 

Date 
-

r 
., 

I 

r, ,.. 

- '

,: 

Form WR-23 

Well Log 930

. 

- ., 

• . 

. 

:i 

• 
4 

. 

I C 

t 
II ., , 

~ 

) n 
. 

r, 

I -· ~ 

., . c-, • . \ 

1 . 
-,-

I 

\I 



Section 6 

Depth in Feet 

From To 

Thickness 

in Feet 
Color 

LOG OF WELL 

Type of Material Encountered 

·;. ,c,l 

,\.} 

------- -------+-------+--------+---------------------'-- ------

----- --------+-----,1---------1---------------------'-- --'----

-----+-----1--------1-----------+-----------------------------·--·

------l------+-----1-------------1-------------- ------------------------

------- 1-----1-------1 

• 

---------------'----�----'--------- '---------------------------
The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is � true 'and cor-
rect record of the above described we!L 

rJ� ,_: '_ .. 
. . . . •· ... 

-- - ·-- �.-------------------·· 
' ' 

Well Log 930

-----i----- ---+---•-•-·---+---------"''--'_;_' ~J!......-1---•-• ·:.._•_' ____ ,:__ _ _ _;_ _ _;•.:._' _;A.:...:_·•:_:·"'-_:,~_,;_••_:.,__;·,:.,,:•_·..:.·.:._·•....::··.:._'::__..:_' .:._· _:j:_•_:·••:_' •:.:• __ :-) 1 • t e, 

• . I . 

-- ·-----+---- --t------<f--- -----+-----------------------

I 
I 
I 

I 



.. l \. 
I) 

I 

J 

] 

J 

1 

1 

l-

-

jl 

.0-
REA.O l:,.'Sl P.L'CIC',S 0'.< i'ACK 

1 _ _  ,,,,,,. / 

fl " "' � ' .. "" ,�,2 

APl'LIC,;TtO;J TO AP?RO:'Rl·\TE i.".D[fi(;flOUr�o 1'.,'\Ti:RS 

IN tCCOflDMJC[ \\ITH SE Cl ,c,·J 75 11·1 IJE\'/ r.:rx,co STATUTES 

I. s C' •d I t  
- of_.• I rf "'"'"

IJ,'L (. 

I !Co
U. e..E.I '---

<l:1/ !JJ/_.-f-::o Rt.�,

2. Dc,cr.bc ·�-111,,,1 •. "" vC,C or !I., r l11Jw:n, ,u\J�s,dinss: 

HC 45314 - $1.00 

F,1c �o .!!-2° 4 

·�1!,<.«. -2£ T-.� .12;/�.__JO 1J :,./. M. P. \f, in 

(' ·y. 

b. Traci �o. __ ,f the 

c. Lot 'lo. ___ of Blc,ck '>:o. cf the 
Subd:, · ivn, :.·:c1<!cd in - C• ,n1y. 

d. x �

in the 
_ fer{, Y: -- rtt:l. S 'I. r rdir.•tt 51 stem----- ___lone 

____________ Gnr.t. 

e. Che: !t1cct ddreH or r tc ..1.,d b , 7'c, or rrt·r··rty urcn v.h 1.h ,.,,ell 1, to be lcu!cd, or hJc:ition by dire�tion tnd 
t!ist..:!'h:c: from J...:iowr. 1:indrr:Jrk< ----

3. "rl'rnximate depth (if l.nown) {.4:Jo feet; 001,;�< 1far-,c1c: or csing ___ ;fo..,__ ___ !r.ches. 

!'I.me of d;illcr (if known) _1/;{J/J.e//_£}...ri/L
lf/
�'-----------

� llou<s�hold. r.::1r.-.:c:-:--1n,e'1d!!: :aei. !:t\\ n anJ r�de:n nvt to r,ctc::! 1 :. ..rt. 

� Dri:ikin£ �ntl s:1;::a:y ;-t.:;v'\�� -.:id the i.r:'.�:?:ic n of r1:>n-i:vr=:.r:.:-::..c' 11,ci, •!':r.;�! and ] ... "'::sin conjunc:ic:1 "uh 
a c"r.imcrc.JI cperallc,n. 

0 Cur:structi.ln or ;mhii..: ·...-flrks, h:;l:"• .. ys :.m.! ro1ds. 

I( ,ny of the las! lb<t \\Cr< m:rl..cd, ght n.mc and nature of 1-u:···· .r,der Rcm,rl..s. (Item S) 

S. Rem,rl.s1¢ ).C,..14 ec;. _/'., R · ..,. /,"' P (µir('...< J,;,�.. h,:,,�lc,eJ.
Cc=. 1'Jo-� .... _$L����,1� ........ , +-.- ,-< ,_,,, ... 

...Lkr1...�-:··..l"�'-' _,1,.,,l'f. 2//_l,r ... ,_,.,h=_...:,.,:...;'""/.'--«"-------------------------

� �
-

�
---, ,Hirm t�Jl the foregoini <:.t::c.cnts arc t-ue to the best of my k�owltdge 

and t.<l,cf ,nd lh:.l :!.-,1, rr.· �, ,bll r.ol ror:imrncc until •i'P't'••I c,f :lo ;«rrtt has been obtained. 

--d,.01�-, A;,;,li.,nt 

By· __ ... t., •. 

ACTIO� OF STATE ENGa:::::;i 

Th , a;r·� 
1 

• ;;,···, d fr,r 1!.e u,c .�� <>'•d. o;Jbcct 10 all 2,r.er1I c· · � • ,.-.s .nd to the specific condilions numh:cd 
- �· -- - - .:,n lh< r,,:,sc S,Jc t,<:J<tn eni':l, .. 1.

j 
i 

3 
JU{Om?tlCJ'ly <>.;>ire Unless this well � 

c!:-!.!hd or c!11 .. 1."r ... �.! the ""di •t ... -.,•: i�:1 Ci'I 01 bdorc ______ ----------

� . �( al')! i�j
0.- N� Stene, iJ1str1ct I-

Due: _J_u_n_e __ 2_9....:c,_1_9 72
File No . ....:.B_-...:2

...c
g_4 ____ _ 
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STATE ENGINl:.l:.K UHILt. 

WELL RECORD 

Section I. GENERAL I FORMATIO 

CA) Owne r of well JAMES HAMii TON INC Owner's Well No.------
Street or Post Office Addre ss --''-""'...__......._........,___._.:i....,. __________________________ _ 
City and State GB ANTS NEW MEX I C Q 87Q?Q 

Well wa s drilh.:d under Permit No.�0_-�7�7�0 ___________ and is located in the: 

a. SW !4 ..fil_ Y., _S _W_ Y.. _filL_ Y.. of Section�2�5 ___ Towns.hip�l Z-N ____ Range I OW N.M.P.M.

b. Tract No. _____ of Map No.------- of the ____________________ _

c. Lot No. of Block No. ________ of the ____________________ _
Subdivision, recorded in VAL f NC I A County.

d. X= ------ feet, Y= ________ feet, N.M. Coordina te System ___________ lone in
the GrJnt.

(B) Drilling Contra ctor __ J_A_M_E_S_H_A_M _I_L_T_O _N _C_O _N_S_T_R_U_C_T_I_O_N_C_ O�. �l N�C�-- License No._W-D�76�5 _______ _

Address _______ P_.O_._B_O_X_2_4_9"--'--._G�R�A�N�T_S"--_r�IE�W'---M�E�X-I�C�O"-----'B�7�0�?�0.__ _____________ _

D nll mg Began ...,l._-__.2..,8._-__.8._.0.__ __ _ Completed J - 3 J - BO Type tools RD T AR Y QR J I I Size of hole---- in 

l·lcvalion of land surface or �6�5-4�0-' ---------- at well is 6 5 4 Q' fl. Total deplh of well-4 .... 9_.....Q...__ ____ ft. 

Completed well is � shallow O artesian. Depth to water upon completion of well _2_9_0 _____ ft. 

Section::!. PRI C'IPAL V ,\ Tl.:R-BEARING STRATA 
IJcpth in Feet Thick ne,;s Estimated Yield 

I rt m lo in Feet Description of Water·Braring FonnJlion (gallons per minute) 

490' 290' 20' SANDSlONE I IO g p 111 

Section 3. RECORD OF CASI G 

Diameter Pounds Threads Depth in Fe et Length Type of Shoe Perforations 
(inches) per foot per in. Top Dot tom (fee t) Erom To 

BO ri 'A 437 490 490 SAND 

Section 4. RECORD OF MUDD! G AND CEMENTING 
Deplh in Feel llok Sacks Cubic reel 

! From To Diameter of Mud of Cement 

N A

Section 5. PLUGGI G RECORD 

Plugging Contractor ___ N_A ______________ _ 

POl V �

a, p 
-f 

c 

CC' 
rrc;= z 
:::c �· _,_ 

,,,__, .. 
C ;:; fTI 
IT''ITI 
. -· -

49&,
-0 

u 

2-

M'eth� of Plae4Mflent 
� .,, � 
... 

"' 

4 ",Q 

Address----------------------­
Plugging �let hod--------------------- No. Depth in Feet Cubic Feet 

Top 
Date Well Plugge..._ ___________________ _ I 

Pluggi ng approved by: � 
3 

State Engineer Re presentative 4

FOR USl:. OF STATE ENGINEER ONLY 
Date Received 

Quad _______ _ 
13-770 Dom/San 

Bottom of Cement 

FWL FSL ___ _ 
12N .10�.". 25. 334 

File No. _________________ Use ________ Location No. Valencia Countv

Well Log 932
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Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

INSTRUCTIONS: This form shoul,· 1 :e executed in 
:,:· 'ht� State Fnp.ineer. All sect;,,.:b, ·xcept Sectic 
drilk-1 1vp..11:1..·J ,1r JeL'P'-'ll('d. \\ hL·n tl11s i,•1111 i� 

------------ -�---

Driller 

ilicate, preferabl) vpewritten, and submitted to the appropriate district office 
shall be answer s complett'l and accurately as possible when any well is 

�.�c:L:,1n 1 :d and Section 5 ncc<l be completed.

Well Log 932
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\ 

I 

( 

b T ,.i -..:o 

c. l.oc No, �· � ' 
d. x 2 

tr· the 

0 

CjJ9- ( 
u1 "u 1·.·;1 • l �·;11;:-,� u., ,1,\, Jo.: R•••l•·J ,',••<h IJ•I 

C, ··.r,: ··,r.� r ;,reu· . .:;t:ii.::Ro:r.o•.\·�H1s
IN ,.CC. ,,-•• ·.,: \,11 Ii: 

1

, ,,f , J 75·: l · l �.( ;; �"[(.jC;\) :U i\J hl !'+n
., - . 

I c 8

a 1. 09 

__ •: -----\�of S«. _?. 0_ Tw;,.)_._1...hl K•<.J_/;) u..) _:,;, M P. M • in 
Cuw1·uy. 

_o( .. .. p �o __ 

• �( r: , s,,.

• r .,. Y 2 

- r ,�.

, ,�.c --------------------

__ f«t, K M r»crJ • ,I< <y,1�m _____ Zo11c 
___ Gr,nt. 

r,/ D:.��. I :"":J s .. r..t.,,r ;.,,;�r ,,c., ;nt! ,1.� �.;.!it .. :·"'" of r.c:m�or.1m..::-,ul t: .. ·L·?., 1.11:-ubs ,nd �.wns in cc:-�'Jr.�:ion ""'Jth 
I cor.-,r..r .. .:-11: o;-1. ... r JO. 

O Constructi< n of rullic work,, h:Dhw,ys .. :.t .. o::1Js. D..)�--!1_.Jv�_}J�C; ,c.n, 

11, f.c!/__,._.)_;;J, t° c::1-_,._e_,..� D,1c: 

.
-­

n .. • 

,C.Ci,:.\ OF STt.TE E'..;l'.E:R 

/2--)-76

1 ••• 
·� r, ·�.· 1.,;,.c ,r� Cl'rJ. , .. � r�: to :I: cc l:.;il C(�Jit,Clnl .111d lo the specific COM�ition1 nun,hcr�d 

- - - C.r. ·�.: ·c�c I c ,9-..:5� t'r�,ef.:rr.l?t.1i'l.!!.{7-.�t,C)lJy CX�U: t.nlt'�S th;.S V.tll ll 
• ··: .... 11·1.o, 

• c ·=\
� 

--. __ __ -·-- --------�--

r:1ETER REQUIRED
.:E CONDITlON �E ...
??�OVA�#: E--:-4:-0-9------

Fu: No.-----

r .... 
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GENERAL COND\TlONS CF A?'f'f.OVAI.. 

� The rr.ax.imt.:.r.i ,mount of water th.it z;JJ:1:f Cc �;;,;.::p.":.,:cJ unc�, .:h;.s �·��-:-.:! 11 3 -:..:te (c:et 111 1:1:,, 
ca1eruLi.: yeu. \ 

B. The well �hall b� drilh:d 0.1:y by a d:iJicr liccn,;�j i:-, !:',e Staie c[ �:·,, Mc:,,..-:.1 i..'l acc:,,.-�J·;�e w::h Sc::-­
tion 7 S-11-1 3 :,-, w \kx :c0 St:i'. u tc\ An:1 :�«i Le J. A f:,-. �n ,, J :! .-(1:..:r _, J;! n0( tie rcq ·J •.:e ,1 f ct the co r.1'. • :i,;. 
ti.o!l of a drive.1 wcl.J; rroYideJ, thJC the c:i,i.--;;. �:a.'.1 net e..;.:<"t.! t,,.,o ,1_c,,:! th.�:--.:.;.Ji•.s (2 3/6/ i."t..:h� 
outside dUm�:e: (Section 7 5-11 ·13). 

c. Drill�r's log :nurt b-: filed in tile of!"ic� of tho StJtc E�;;in�·;; ·,:,·:::.i., 10 da;·s ift,::� :he v..e::! i! d:-Jk,. 
or J:i•1e,1. Fai!ur(, to fiie the lo�...,.):!-:'.., thJC tirni s:7..:'..: rc;•_'t i.n �:.:�ow . .it'.;. CJ:s��1i.�no.: ar t':".e perm::. 
Log fornu w.iil b¢ provided by the 5::::c [:1i;in�'7r u;,0r, ;,.;i:;_i.;��:. 

D, U,e ca�i!'l& sh-ill not excc,.;J 7 incht'i outsijl! ciiJr.i�l�r ci::tr,t ur,Je: spc.;Ji.c con�'.:k,1H i..1 whic!l re«" 
,on.� s.3tisf1..:tory to tl1e S:•te Engiiic..:r ;ire shown. 

E. If the wdJ unt-::r t� �rm.it is used .::it .:J<ly time. to s,::-vc r.1,1r,.; th.1� or,e ha•i;��ol::l, !:vcstoc� in a com· 
m,.;rc-iJ\ feed iot o;,erJ(ion, or an/ other cnm:ncr.:ial pllrpo�.t, the pe;-mittcc shJ:I ,:o;:',i:y . .,,ith Sjieci�j,:: 
Cor.Jiton of Approval nul'llb,:r 5(b}. 

F. Jnthe e1'ent !h� weU i., ,:or.1b[ned wit:-i other wdh pcrmittc.:J ur:l:!e: Section 75-11·1 Nc·.i.· '.lc;.ico St.:it· 
utcs Annot:it�d, t�e total outdoor us.: s.i:ill not c,;:cci:j t:Je i.--:i;ativn of on·; !teat: ::.f n�r:·(""m;nercial 
tre�s, law;;, and g:1.n.!en, or the cquiv�knt out�iJc: cor:su.:ipli\':C u�c, -"nd the :01.tl lf;J:0,'lri.;!iVll ":,r 
ho.isthol.::l. and outd.;)vr us.:. frum the cat''-'-.:. w;:,.tcr i!iHribur,on system till.II not ex:e!;:! 3 ;ic::i: fc_. r",:.; 
i.,'"lnUlll. 

J. 

SPECIFIC CONDITJON5 Of AP'?ROVAL 

{Aj)plica�lc on!y when �o m<!:catcJ or, ti1.: otlicr si� e of Lhii form,) 

Depth of tt:.e v..e!l sha:J not exceed th.: thi·:k1,o:,� vf t\1e (.1� the \'Jl!�y fi�! ur (!i) 0:;J.l::ila form.ltion. 

The wc:l £;1.all be canstruc'.cJ to .'.:;k�;2., ,,,,en spc;ifi.:::i:1011� ":1.i :l:e s:nte En.;:ne�; Ofiice s.'"'.all be 
noti!kd bi::f,;.;ie c:.sir.z. is larn:!,:.d or c·�J:".·;:itc·l. 

J. Apyrc;:-iJ.tion a.,d uo;e of WJ!er urder :h;s per;7:it ;;u:l n:.: ..:xc<": ;d <> ;,cc:it.,:! of cue :,-e:i..r frcm thL"! Cate 
of .1;;:,roval. 

4. Usz s!;,..;:! be lin1it-:d to hnu:,�f .. ;L::, n,i,,-cor::mcici:J t:t:ei, lJ'-11 anJ .i;:rJ�i1 not to c:1:c��r1 one ;icre 
...nJ,!i:.•r ,:o..::;( UY.:. 

S. A lc:ai:li,<,;: r;;e:�;- 111-::.i: be i.-ujJ! ! 1,J bcfc•r:: t:lc :irit b:J;;,;h cf th·: d:�:h.ir;_'.-: Ji;:: fror'l !he wt!l Jr;J lhe 
t:ist,?!�Li.:>r. sh:i...!1 b� �c:c,i:a'�ie :o ::·.:: St,1te Sn;::::·;·::: tr.� .StJ't C;.f;;1::·�: �:;.\.:: b� .o..:!1·is,:d ,,f Lhc m<1.ke 1 

m<..C::1, s,::fai til'r;1(,::, d�:� o: �1s:.!1:.1t:c.,, ;::�.<..! i:-.iti:! ,r�-.:i:·,;; oft):� mc:e; r,dc: to��;:irropriJt!or: of 
WJ!e: :t!rc! ;.1.�·.pJl:; rr:cn:ds :h.Ji "cl..: su�:.;;!!::d 1.:1 th,: D1,;; r;c: Sti;,..:r,i,o:-\cl :·or,·.;·;! c:!::n,!::i: mo:,th, 
on or t:�fo,e tl.c 30:h f!:,_y of the foC'.o"i:1g man:h (b) on 0r f'efo:,: tb.c lOt�. nf J.inu�y. A;:i:!I, Ju!y 
.a.�d o,�r.::fr,�r of each yelr for the th:.:e p:::c,;ll)f',i: c.1!cnJ:ir r.-;or.'.:-ts (c) for cJs:h cJknJ..r :,ear O[I or 
bdo:� ;�,: 30t� day o! J�<li.;ary of ti1i:: foiiow:::1i; y�a..-. 

6. The wc'ol s:�J.'.l be p�wi;�o:.:! u;on co::-:;:ik:io:1 oft!':� ;ie:r..i:tcd u�e anJ a p1Ll;::,'.i.ig rcp.xt �t�ll Cc fJe,1 i.:i 
the 0fftc:; of the S:at::- Z::r.gi.:l�a;r withi:i lO JJys. 

7. Fin2i �;;;:,ru�al fo; the use of th� well s�J.:!l be dej>entlcnt upon .i k.1.k'a�e t<:�: ;ra_;� by t�e St:itc 
Eng.Jls::n or;u:e. 

8. ust�ll b� lim!ted s�:'.c'.l:t to ho1::xl10l<l a..'Jd/or drinking ar:d s;,.,-iitJr; pur,,ose;; w�ters� . .1:: be c·:.,­
vcyed 110.:ri !h� w:::; k• the fl.1:e of u�:: rn dos�ci ccnC,iit and the efflucn� returnc::! to the: iJOdc.-�;uun,:! 
tO !'i;,;t ii wiil r:ot a;;,;::ir on tt� ;u;Lv:. No ir;-!bJ'.ion of Ja;,.n$, g1rden, trees or u•.c: in J,iy ty,p-� of 
pool C·f pond i� aufr.c�i?.ed unc!er thlS ;,cr:IJit. 

!�ST RUCTIONS 

The tj>;iii::.:itio;; sh�ll be r:-.adt: in the n:i;;,e of t1-,e •.:tu a! user of the we:! for the pu:pos� s;iec:ficd in the 
.tp;ilicaUo:i. 

The �p;il".i!ion shi:1 be e;>;ecu:ed iri triplicate �11,-l forwar��J wilh ��I .OJ f:itn;; fee !O :he Jp;>ro;>riate ofric-e 
of lhe St Rte E:2£:neei. 

A s,;:par�t,:; &.l'P;ic.i!ion ;;,us: b:: fik:1 fo, e,Jdl \\,:!l lu 1:� ;:'.ri::_-J or u .,C. 

If w�:110 be used l5 l.!1 �xlltini wdl, a:1 ex;:i'.1�1!1s·,; (J:,! L:� :i••, �·�:. :r p,;,,:;;t,;e) 1\::.ulJ be giv�n ur.U�r 
Rer.-,J1t�. (Jtc;n 5.) 

Capit,'1, Ca1h· ,,!, Fe<:": Sc;: .• 11· ;, !!,, .. ·! ;,, J .:, l ·· ·. r(,. ,,, P":: ,' .. ,, R.:.1, ::I, 1 �-1 
Up;,,r ?.:cu: n� 1 
L'l,:::c: No. l, Et,,� 1717, R,,1.,,:!, :,.,·�·,, :.·._.,:._., f.�� :· 

An:;:.1..1, G:'.�-s�r. F;o,:c:i�co. l'.r,•, Sk.ir.;,_·,, l,, .\"; ... r, C: r :'.;, I.� r.'. ·,. :;:.. Y,11 ,C.-:.:,, 
N�i.-Jb:i:�lt. Pl,,yi�. S.i.1 S,::::,:., l'•·-� Vi.rc!·.·1, v� f, .1, 
D1=:r::t Nu. 3, l:H;A 64-:. Dc:i:n.,;, r,;�w �(:;,:;�·:· E�<J.:>O 

C'...:rna.:lia.11 R1v�r s�,ir. 
S!Jlc E::J\..-i ee: Off\·�, St:.tr. Cl;:,itol, B�'.J �n \/ · :,,o ,:JJ Bi�z .. , S;i1·.t J Fe, N :w }'.e cic:o 
87 501 

' 
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-Ap;>H •. alioni for i1 p;>r-:.;:ri1~ion, w~n !C" p ~"'Id f(•~'Jc ·;~ fL- ~ i.1 ~u: , ... 1.i : iot. J 1 :~-- r~::o-., l~; C.asin , s~ca!d be 
a ~J r.:s~c:! t o th : Sl :. tc En~ni;• .. a •t ~l~·: of~1 ..:. .:. lJ' ;J !..;·,t..:C~ • 

·=,.:.;.:;::-
: I 

)· 

, .. ' ... .. 

) 
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' 

_.I 

IN AGCORDµ .. 'JCE VIITH 

- --- � --­

CC',c,:y, 

b. Tract ��o. __ ____ of \L,p ;..;,).

c. Lot No. _____ of s;uck :,,...:.:), ____ _
Subdivlsion, recurded in ____________

d_ x = --------

of th,;:' __ 

---·-·- c,.,,,1;itf. 

an the---·---- ---·---- ------------------------�-----

B-409

File ;,;0. ___________ .. 

____ ____ __ Z,�r·e-

_ Gt.ini 

e. Giv! s�r."".:t addri:_,s or rourt and b�\x :-.:0. of pruperty u;,1
,
_1r, w;:id, ,·.�'.l i-; !il tt.: :,_1c:r_t:·.i

1 
nr

, 
1,-:;.·J·,,'.on,,, by Jlrs.:s.:ti,1 ,, 111i.! 

'"""' from kI«JWn lrndn10rks__
0 
%��<.--5 ,')',D_[) __ ,S_e_,cr>- J::c/\_ _ _o�_L.<.'- _ Jc --�;_LcC1.,- _ _ _ 

.l��;:�-1zJ;-t;t[�ff v.j=�-L_ {!t,::J-cC'k]"F--;;;.��tJ__f�-7[,r"'I-�'/ 
3. AjJj1fOXirnatc depth (if k:-,ow,,) ____ 2 _$:._Q ___ __ -------·feet; vt,tsiJ� d:,.:n·:ter o,· ·�.1si1;; ___ 5 �- ____ incl',r:,. 

Nam, of driller (if known)���1f Q_LJ..�£.-/:,0-- _)_2_ 2_0___£.z:,.c-v>_� [{!_:_{2ft;,,

4. Use of water (cJ-.�...:k appropriJ:t' b0'( or (. 1Jx-:s): 

CJ 

rv' I)�in�::-',g anJ SJ!lil:lf)' jL,r;,,J)·.\ ,<;; 
a c0r.1n:•.:,,.:h.l opt."r.-,t:,,P, 

Cl Construction of public \'iOrks, h:,;h·,v..,ys :.i .. --'. �·-·. i J�. 

o., - 1 (1,�.RLAb.-. ;fl L\v::, ; ,. .... 
By }0o.'V J_0'2, ./�('r[,.,_,,_ ,:-:.-,_ ,• j_•. : •• 

:I:� I EU f<F( JLIJ' '\ � ·- -,_ , I \ , 

C, )' •11··- ' h t. , , :. t ! ·, ) ..... �· r ) _::.. - . ' "· . � 
) • '.' 1-.' '_ I ' r (· ! '\ 1_ 1 -• .' ·. 

'.__ 'f1: 

h -- 'r C . 
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A. 1·h� fi)d.Xir,ill:11 amou:-it of \l,,.j:e; ih.:t r..a:,: C'r: J;·;Jr�;�J'L; i.;r1J,·; ti1is �·'.'.:!"::i.:t lS 3 �Cf\:' re;!! Lf1 o:!ilY 
calenda_; y<::.1�. 

B. The well sr.a:l Ge dr0\:J oi,'.y by a drille::i,:e,.,>i ir, t:ie s:.1te uf".'s.:::.,,, .1,le\,,:,, in ac.;c::-J_1,-,1.·..:: ...... :1h s�: .. >
tion 7 5-11-13 l'icw �1:::\ict) St.Hute's AnnotJ.to:d. A t;c�r..s.::J d;�U�r ��.11: not b� ret;,uired fur thr: con'itruc­
tk)n o( a <lr:Ye:1 wi:U; rro ... :�cJ, th.it the ca:::...,g s.:i:Ll r.0t e·\cec.J twa ar . .J tilree--cig_i 1l;i (2 3/S) tnct,··;
outsiJ.e J.i.1'.�ic�e: (S<!c!ion 75-11-13).

C. Driller's log mu$t be f'il-::<l in the office of the Sta:e Engi..-.e�r wlt�:1 10 J·.,:,s J�ter t!1� weU is J:-1::l·
or Jrivc,1. Failure to file the !og within that tin1c sh,1:1 :-e'iult iri J:!t,.;11.iti..: c1�.:l'lt.ition of t:1..; ;e:,,:::_
Log for:Tll w�! be prov:dr<l by tht St:1t� Er.:;:r.c·::-r u;,0.1 r..:qu..:·,t.

D. Tr,e casins sh1l1 net exLeeJ 7 i.n;;he.s out,:J;!' ;::!:.1::·,:·'-.:r t!'< :l.';;t .ir.,.:::, �;:,�·:.".·.· ,;,)nJ::!c,ns ,;i w:i,..:h f('J­
son� s;,t:sf! . .:'orf t0 t!-:e St.1te En..;:.::cc.:; a;-� ,:]·: .. ·:,.

E. 

F. 

111<:r(i.1.lfec.:J. k)t 0�1.::r ... '.'.on, or 1r.y c\�:·: �·,i , .. �',._·,., ;, : · ,,.:, Cic ;,•::.n:::,;,· �:, .• '.1 c:-J:;,;iiy wit!; S;1i:..:i�:..:
ConJ\ton ·�·f ,\_0�·r:1v.,i r:·.:;al, ... ·r 5(0). 

ute:i Ar1r. 1�,�a'..t l, t:1,:- tot1'. ou�.�,),)I us.: s:--.. :!1 r .. :,� ex,:,,;:.J t:1,: �rr:;..1'::,1;1 (1;· on� a,,._·;t .:)[ n,,n-1.�,,r.,:-:,erc:.11
tree,;, ]a\11:1 1 ar.d g:t.·,l,·'1, or th;· equ:1.,.d,::.t c•·.,·.; .. :<.! ,::(�r . .:::1;.:;--,tive l!)·-=. ar.J �he tot1l a;.:·p;vr:-i,:i,·'1 ,,
househeld Jt:..! cut�')'•f V'� fr,,::1 1:j-·_c i::;,L;,; .... 1:::;- c:�r;J�·,;.t;oa j;.·s�·!.a1 �1"1.dl r;ut C.'(C<!�.j 3 �..:ref,.,.- :'er 
annurr1. 

1. Dr�;Jth of the well shJ.!l r.,}t cx..::cc<l the thlck;-.c�s of the: (J) the v:1llt:y [111 or (b) O;.:..li:1!J (0rli'1Jt'.on.

2. The wdl sl.J.11 be con.str:..1ctcd to arte'.'.i'.J;i vteU s;ie.:-Ji...-::l�io:1s ar,j the St-1tc Er,gLl1eer Ofiic::. sJ-1:tll be
notified before ca�ir:g is bnGe...! or ccrn�uteJ.

3. Appropr:.,tiC;n and use of water under this periTlit sha'.l nut ex:ce,.:J a pt::ricJ of one year from the date;:
of a?;,rov:11.

4. Use sh,111 be lin1it�d to hou:-oel'.o!C, nou·con,,ner,.;i:11 ��cc,, law:, a:,J b..lri'.C'.i not to e,cecJ one a,:rt: 
and/or sto...::k use.

S. A tot:i!i1:\ng rnc:ter sh::.:I (?<,! irist:,:'.1'J 1.1·:'.dr,� ti',� fir.,;t br.t:.,·h nf :L·· J:..:,.·lt:1r1::..: '.i::-: fn,rn the well and the 
insL1il1tion 5h:dl be ac1.:·2pt..1hl,.; to th..: S:..1ti: 'i:'::;;i;·�·e,; r::c ��;.�� r,·1{: .. ..:,:r �1,.,1

: �i,; JJvi�cd nf the 111Jke,
mud.�!, seri<1 \ J"it!r::t.e,, d;;�-= of i..1-;i.�:1,;:n:-i, 3.;J i:·,i:l.:! re.:.,'.;.:.,.; of tl�c n>."fl'� r,1:0, to appr,)pri.1t:0n of 
water and r·-;;:\;1i;1g recor·') s!'l·1'.\ b<! s·.1b:1·1ittL,·i t,) th:· D .. t.-i·�t Sc1p•::·,;i,;0r \1) f,.1i .:J..:/1 C.!]CnJ:ir H\CJ:·,Lh,
on or before: the JC:h c!.:J;' of th·.· fn�\i·,,·i�,.:.; r:..,):1tl: (l:! :)·i or bcf(-or..: tl;i: J()i\ of J.,r.uary, Ap,il, July
ar.d October of ea·:� yr:i;- for th·� tr.r�'.: pr<.:.:.:'J\;1,6 ,:-;1�,·;· __ '.:;r .-no:1t'.-..s (,.;) fo, r:J·�t-. C,\IenJar ye..1r on or
br:fore th-= 30:h d:i.y of J;:i�ui,:-y oft;,,� fo;L)._,,;_;,g ,"L',:�.

6. The w:::ll s:l1!\ b� pluz_zc-1 u;<Jn cv:T,;l'.eti_·1; of rh� r,e;,:,:t�L-: cs,: 1;1 '. 1 p;;i;:::'-:::oi ,�pn;t sh:i.11 b,� filed in 
th<! office of tho:! Sta:e E:1i;:ricer \�ithi'l 10 C i:,,·s.

7. Fin:al appr,Jv.il for th<! u�c of_ the w'.'.11 s'.1.,1l O·.' dc.;,c:·"'.c:1r url:.-ci a h·,1k.;;;c: tc:,t ni:,de by the St:tte 
Engineer Office. 

&. Us<! sh:111 be lirnited st.-ictly to hou::r.:hold J:.J/or Jr:r:',,;:'.nJ ,1nd s,,:;iL ry purpos:.:s; w.1ter shJll he cnn­
v�yed frorn the well to the pl.1..::e of use in clo:::�d conduit an,� the eff:ucnt rcttirncJ to the under;.:101..r.,J 
so that it will not a;;;-it":u on th:'! s:irf:icc. No irri:;atio:i of lav.-·:-,s, g:trJ,�n, tre�s or use in arty ty;·.:'. cf 
pool or por.J ;.., a1.;th\Jri;e�i und,�r thls ;icrmlt. 

INSTF,UCIJOi"JS 

The ap?lication s?·:J.:l b,.: c;:d,? in tJ-'.·.:: nc•:.-.·� cf tLc :ictu.-=::. u�.::r of thi;; ,�·ell for the purpos,� sp.;cified in t::, 
ap;:ilic::!ion. 
1'hc ap;:ilication sh.i.il beexl'.'cut,·J i:1 tr'.p'.ic i'.t ;i:·,/ ::,r ,. · :C:c: l ,,·/�i .1 $ l .(10 fiiin,; r�·c to tfic aprrotlri1t� vffi:�
of tbr; State E�Lin�i.:r. 

If we:1 to b,.: used is a, e.o:.'.:/:rt ,,..,·.:>'.!, ;,:·, t.,;1: ::c.1L 
Ren:arks. (Ite;,1 5.) 

(1 

Ap;:,lic,1tio:l', for a;1:1r1:;�riati,:,n, \>iCll k,g::; <u1d [l'.� 1.::.·s( rv� l' c .. 
a,�·J i·..:-s.�.c:,::l to t'.:: St·,:,� rn,J;ie,:, at t:ie offi.::e i;iiJ.,:a(,·.:\, 

1 / B:
_1-
:�''' ·,, r,;t-1·><,\, Rio C-r,-.;!,k, �1n1� s.1,�-�i,·: l;. 

V f);,-,t:'. ·t :'\ 1). l, S05 �l.,�i.;,.,·:::·; :-,;'fl, Re., :1-f'_, 

C:t;,::·,1, (;,r:�r"- = ·1, f0rt S•.r,:; ;·, H,:·n.Jo, J:11, l�·t, P,·:,,.�·1, P,\,: 
Uptl:'.i r,�c-0., :'.;':.lits 
l)istri.:t ;�v. 2, n.·,x 17l7, I.Z,)·,,,,·:il, ;-..:..:w }.1-:.,.i,:r-. 8�281

f< 

'.I. 

I' 

An'.r;1as, c:;.�-SJn fr3:-,ci�c0, l!ut S;i:inz", L�.'> A,:i;:1:1.s Cr�e�. lor,1:,bJr,;. ili::ib:-r.·s, 
l',tl�'.(-Jl.J·,:'<·:tt, P!�y.:�, S,s:, S'.: ·,)�;, ;i;-,d Vir,.:!·:n \'.! 1 ' ."/ g_! ';;·:s
[J::;tri,:t �;o. 3, B,.J,'( 8�-�, D:>n:i.i:;, �:·..:·,v �L�x.'.,:r 22-:)_'.0 

St,:, c 
87504 

, ,,· ,·., C·,·-,,-,· -.•,, '{·1',· .. -,c ',.( ::._·,:·--,, .. !.'. E:,'..,:., S;,.,r \ .... , .. _., N�·,,.. },f�:-:.:�o 
•. ' - •• 

' ;;· 1· - .., -

_, 
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G c,\ERAL CC,,'..'.:)ITiONS CF ,\??FWVA!.. 

.•. 
' . 

SPECIFlC CO,'.:C- tTIO.\lS Or A??flO'h\ l 

(A;:>;,E.:1ble only w r..:r, sv inJ:..:~:c,1 c:1 i h.: ,·>t!,•:r sidl! o f , his ~orm.) 

A 5l!y~r1te ci;';-,:lC'.atio:1 rnust tci: fi!c,-t f\'.1 , \!"·h .,..,.t! l! \o : : ,' i :1
• .. --~ (t; ti•~-J 
f:".: :,,1:, !,, , , if p,),,:~,:,) ;!l<,111.J be g;·;,:n t:nt!er 

I , 
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EC i7L2:J·I 
$1. 00 SF 

N.A .. \lE OF 11,ATER R1SHTOv;;�:;:� 0�- ::.,_'=,::--.,_:;:0 L:'n_ited t'h . ..1.cle2.r Coruora� io�i 1. 

M.:i =!ing Address __ _Eg_�t___Q_f_(_i_C_<� 0;,_;_-;_ 3 9 5 f----- -
--------"-

City and State __ Albucue�_cue�--�--t�·;__l1ex_i_Co _8/_l lQ __ -=-�--== .. -- -
the owner and hold-:; of a .... at2r ri,;ht �:t for'::t, in file nurr,Cer B 409 

of record in the of'ic2 of th<t State E'l�inet>r h.o5 conve•1':d _________ .(\J_1 _______ of s.-,'d rl��! �0· 
(all or p-,.?rt} 

N;:irne -----·---�_ited 111-tc_lea� - HcETiestak.e Partners 
Maili,,g Add'"" __ Post Off ire. Box 98

---- -----

c,w aedState __ GLarts_, _ _  }lewMexi.co _8ZO}O ____ --

2 IRRIGATION: The ronv�yed v,:;te� rii;;ht is Jpp,.Jrten2-.t to:?,-��• .-:e:,.:<t,�i .-,� k''.:',.,,,s [d.o�: · 1::.-? o,.:y ltF:,j<:. -Ni�� c1c':::..:.31 -,.,..,ter rig'":t a:�d di-

3. 

4. 

"ersion as that arno<Jnt of N,1•<2r ri1e2�,1·sd 3t :he .,..e: d-.c 'c· f-1rrT, ;i,"'-"<\;,':!:'\: 

SUBDIVISION SECTION TO/,;:'�SHIP 
(M,a 'kl 

RA.'-�':-,:: 
(Tr�,:: !'f.).l 

ACRE,:\·JE OIVcRSlCN 

= 

'-" 
u 
I. 

,_ 
---.... ------;--;-

------ > ------. 
C) :_I: 
z "' 

x-------- -
t,I 

::.,.� 

·,

. ,L____ 

:J 
. Cl 

..:r·------- ---

TOTAL 

{.Act� Ft'!'!t 
Per Annurnl 

� �----
rn rr• 
... rrl 

..... 

c, 

- -----�...:=;:::::; :t--. 
OTHER: Purpose 
di1,1ersion); Priority _ 

; Amount _____ �_ __ ____ --..;!a� feeC.,..---er.;:iisr�·.Jnl of 

OESIGNATI: VV::LLS TO .A-.CC0�.1PANY THE CONVEYED R:GHT: (To be ex::c:Jt•.'G if 
water righ:): 

WELL FILE NO. SUBDIVISIOi, SECTlON 
(Dist�)ct or H .,. :1:-csr;;�hic Sur�ey) 

B _ l,09 26 

.- '1 -�-:71 
c., 

:nvo!ve-s oJ,?a ph of a gr0u r d 

TO,',f)SHIP 
(t,,ap No.) 

12 N 

R;\NGE 
rTri!ct r�0.} 

lOW 

(Dot'lesti_c:__ Use __ dr_:in},J:nr; and sanitary purposes)_ 

I HERESY CONSENT TO A LAY>FUL CHANG!: IN T}'-IE PLACE AND/OR PURPOSE OF use OF THE ABOVf.-QESCRIBEO V';f-_TER 
RIGHT: (To be executed if water right de:.ctibed ab<Jve is a risht for irrig.1tion purpcses and has b-!t:n 1..onye·1�d •,\ �3rate frorn the land to 
•,•,hich it is ;:ippllrtenant.l 

The uns.!ersigned, �ing first duly sw::>rn upon o ,th, rl,:po�.,�s 2.r•d Rys th•,t '-.� h;,$ reJd tht> L,�e·jn'.r.] s�0:err,2nt5 ;:w.d ti-' .. -ct the Sdt(:e arc tru£ 
to1',ebestofhi;knowledgea<'dbelief. UcllTED NUCLEAR COi,.P CIPATION 

.. · ;__,·. r, 

day cf 

! r ·' ·, I l :..,., .-• 1 · 

D, D, TURl',Ef'.VILT,E, 
,__,,l_�-· 

--<=--

v. PP .. s.
_,A.o,1•17/ 

/) \..... "7 
a.---'. ;,-:,-� . .t_} __ <(/•;z�('' . ' t P,'. 

s ,:l ,/, 1'1:... f; 

f, .,r $1 (,,., If r:·,.·, .. ·�:··J i•i ��·-· � .. ··• r .. -. ,· i� ,',,,''. t . ,- :,1· 

A 

By: 

l,· •.:, fl, .. i'. ·l 

__ of Br-;,)!.-_ Nq. 

Fu;; Sf/,.,;::: r·'1C.·.',t.;.-t11_· __ 1 

fr"•;\ 

C�/ ,:-,f 

of r�u,r:) r__;f _ ____ _ 

, A. 0., 1:1 f, • ; 
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~------------ - - ---··-----·-- --- ----- ···---·-· · · - --

. • • J 
- ·-· -·· o:,- --·- . ~-·-·------

c,: 

----· - --- -- -----· SE 1/4 

---- - - - - --
---------- - ---------··----- ------ ---- - - - --- - - ---

- - - - - ·-- - --··· -··--- ·- ·- -- - - - - -
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l. 

j1.6900� STATE ENGINEER OFFICE 

\TA FE, �E W MEXICO 

I .-, - ,

l Ch CC�;( 

f ONTROL NLJ,<SCS 

D:;,_-7�- - ------ - - -- - . 

Dece,nber 8, 1976 
----- -- --- -- -,- - - . GoN _ I _ s·..v _J_ _ TOTAL 

__ - -x-�- ��-1: oo

1:LB_DQUF:RQUE NATIONAL BANK Check ll4306_ for one dol�ar only.
R PA'rME."•,iT AS 11'.C{CATELI RfCLOW 

Application for domestic 

,----- ----� -

and sanitation permit. 

\10:: A.'\ID ADDR�.s·:; 
FOR USE BY SANTA FE Of-'FlCE ONLY 

WATER RIGYfS - ------ -------
f\-1 _! nd_ll_s tries

2712 Coors SW PATE 

EAi'!r-.ED 

RCF-UNO 
TR.,., .... sci'i,Pf BALA'•CE'. 

lllbuquerque, New Mexico 87105 � --- - ------ -- -------------------------------�----
RUSE BY ADl\1je'<!STRAT1Vl:c D!VISIO"I 
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OFFICIAL RECEIPT 

- --· - - - -- --- _ ____ ,,. 

-- - - ------ --- - --- ----·-· --·-- ·- - •· _, __ _ ·- - - - -····-· ·---

- --···- - - - ---- -· ---·- - --· -
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.PORT No __________ _ 

C:Ll. 0\',NER ·I 
. .

ZE & TYPE BIT _____ _ 

: F�:;,.. �- No _________ _ 

0FP7H TO C'-:C.FTH 
---------�---------

ALBUQUERGUE, NEW :\1::x:co 

DAILY LOG-DRILLEfl HEPORT 

TOUR /) ,C:: J 
-5lf;:;;fy-/\•c�nir.9 or E,s?,1irig 

5TA0H ___________ END ___ _ 
111\'f: lliV�--

--

W S l. L N A�.� 2 ___ _ 

. _ VIS_ _ __ WT __ 

!:I? _  

DRILi_ PIPE & COL.LARS ---�.,. -··-----· 

__ ,... ___ _ 

--..-------

______ .._ __ _ 
------l------1 

__ -___ -__ ---�-
-
L � ,-:-,_:-_-L ___ o�:.-:-�-.:"--=

.-

�=,-,-n-,-,-�

J

-_-

P

--__ ·-_ :_- _-

,-,,- •� . ·,· . .- � })f ;<'Clf@)JZ,lJ. :��-
['I:.:, l l E-. fC 

-������
�l �'�-t- - :

ATE

:-�-

3T,,W,8Y HOc_e_st- __ RAl E 

- �: . I fi�--

,.

fl,,ci- - T<J!.�\_ 

Af'.'·OUNT 

--·
-
-----

P. ',1 '..: ') ', f 

·- . :. ., ..
. I 
_ I 

I 
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- --- . - --· ··-- ------

. -·---- ---- MUD_-- - .... 

- - - ·----··- - ·-------- --1---•---~~----I-- -
I .- ;:2, .,· I j ---- <;". 

_..L,? _ -1-...::._-=,,,.1- · ·-- ..J.G t-1 T ·- / .4L.l: __ ..,,_ .<.'c__".D -·---· ··· ---·- · - - -t---J.-- --1-------+------t 

·:_;,? C -1,,'1 I ·7 ~ ,= d 0,1:1(; 1) Y-- _c:;;:,,;. I'.--- I = -'=---..i......_,,, __ _.__J......!..£ 7 

.......__-1--.,.,. __ __._ I< F £L .. -~ -D I ~ c r;·, c - (v._! ~ 1 • < =L=-· _ _ - --+---1-- --- t------+--· __ _ _ 

c..._.c:.......- 1- ,? F O _ __s_p ~: ,,,_-:, 4-" (! L .,1.. J /' - ~ 
..2_ . '-----
✓I ,. 

~-✓.C.'- ..L..L.._~_, -+ ~i) /~ l~.iL_.RE._t)_ 1'0 H ,9-1 ,/ _ ~ (7, L1/-·- - ----1----+ - - ---+----

/{ ' l{ __ __ -4--....;,__:-" - ..f--<.-..'~=--~<:;.'tl/li E- I .. s T V.:"5','('.( Ut?5 l SH-';.1~<;,____ . ,__ ____ ~ 

.. J.:.,.5-_ . .j._ ->...,.;.!....d,'----'-'-)_ i Gi N r W.E J ~')_ d 1.:~· o . :i. Y..(j;.__~1S. ··--- - -+-- __ --·--1------ +-

' ) - - -
• '.\....•2_ ~ --- .1/. (. _ ·0~ ;,:_. f!_'S .. -rl' r :_,~ -- .{__7~-.l_:1 .L-;. !_ 1- .~.<;. i'J.. ___ l uy,,; .<-, Tl ·fJ.L - --+-- - - -

__ -'-fi.,,.. >-11 P __ Se_, · @~.. 2 - / {9 ' --- -· _____ --- --1----11----- - -
_ __,__t!_~.G.~- -. {fi2_ .. _l.Q tL! _0o/. &,✓J_~:-0.- _½__dl, 't1 ~ --- ---

_ ,., __ ,_ ____ - ·--·• - -- " -- •· ·-- - - --· - · - · ···- .. - ----~----1------1 

--1--- -----1------- - - · -···-- ·---.. -·- - · - ··- ··- - ··· ·- -··-
·--· -·· ------ -- ~--- _____ ....._ ____ _ 

·; h . < 
C~. "':.Ii L 

()I • ! ::.1 

···-- - -- -------- -- - ·----.. •··- .. -·. - ......... ·---. 

.. __ .. ___ , ______ .. __ , --- - - ··--··-··"' .. 

----------

-· - -· -- -·-· . . ... -
,.--- / 1 I 
~:'.: .£J _.Ll_ __ L .t. fL { f· . -- . ---- .. -

.__ ... ~ . 

; --; l,1,-,::..,1 SHc·1 .. -:- i J:...:',/ .~~ 1 1 . 
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STATE ENGrNEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

(A) Owner of well B & W Construction Owner's Well No. _____ _
StreetmPmt Offi�Addreu�6�1�0�0�4�t�h�,�N�·�W�·�-------------------------
City and State Al bnqnerque, New Me:xi co 

Well was drilled under Permit No._B-_80_2 ___________ and is located in the: 

a. __ _ � __ \4 ___ \4 ___ \4 of Section 35 Township 12N Range ___ ...,l..,.Ou.Wi.__N.M.P.M. 

b. Tract No. _____ of Map No.------- of the ____________________ _

c. Lot No._--=1�- of Block No. -----=lc;;:2;....._ __ of the Vista Montano Subdivision
Subdivision, recorded in _ _.V'-"a .... J'""e .... u�c-i .... a"-------- County. 

d. X= ------ feet, Y=·-------- feet, N.M. Coordinate System ___________ Zone m
the Grant.

(B) Drilling Contractor Alldredge Drilling Co., Inc. License No. __ �_.:;..5_6_6 ______ _

Address ______ �Pj • ......,.o�.__._.B�ax...._.1�6J�a�, __,G�ruan-...,t�s�,.__..Nue�M�.--__,.,.��0�2�0.._ ____ _________ _

Drilling Began 5/9/80 Completed �5u./c..,9r../-=80=-___ Type tools Rock Bit Size of hole 8 3/4 in. 

Elevation of land surface or------------- at well is _____ ft. Total depth of wel) _ ____,3c.::OO=---- ft. 

Completed well is 00 shallow O artesian. Depth to water upon completion of well--..l ... 6.,..0..__ ___ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness 

Description of Water-Bearing Formation 
From To in Feet 

250 265 15 Red Sand 

Sectio11 3 RECORD Of· CASING 
( 

Estimated Yield 
(gallons per minute) 

40 

r-, 

c.... 
c:: 

Diameter Pounds Threads Depth in Feet Length Perforations Type of Shoe (inches) per foot per in. Top Bottom (feet) '-,,rom To { 

�o 511 SCH 40 PVC 0 300 20 None� 280 
•• 

.. 

? 
n. 
,� 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet 

From To Diameter of Mud of Cement 

Section 5. PLUGGI G RECORD 

Plugging Contractor ------------------­
Address ----------------------­
Plugging Method--------------------­
Date Well Plugge"---------------------­
Plugging approved by: 

State Engineer Repre sentative 

No. 

I 
2 

3 
4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

Method of Placement 

Depth in feet Cubic Feet 
Top Bottom of Cement 

Quad _______ _ 
71-1-

FWL ----- FSL ___ _ 

F N U Dom. San. L t' 
r.t. lBlk.12 Vista Montaile o·--BH---l8+<01-H!2�----------- se ________ oca ion I'm. 

Valencia Cc 

Well Log 944
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Fro,n [O 

0 20 

"" "�" 

250 265 

""� ".\N\ 

Ill J. ,., .... 

20 

")�("\ 

15 

':\� 

Sand & Gravel 

n-� C,ho1 o 

Red Sanci 

Red �h01-

/ 

/�/ .... \._---�· . - ' ,/ 

d
ve,

1�-x 
-u ,,-)

& '( ;r. 

z .s-o 
-;;-�-� . 

- ,.

Section 7. REMARKS AND ADDITIONAL INFORMATION 

.. 
. 

. 

,a, ,,,,,,,,, "'" o, ""';,. ,�,. " '"' ''" om '""""'- �, •M. '".:2 ,., ,� �, '"'""' "·� """"°'" 

described hole. 

b � .,. . !! v:"--1 
Driller I 

-. 

INSTRUCTIONS: This form should be executed in triplicate, prefera"bly" typewritten, and � 
:�f the State Engineer. All sections, except \.'ction 5, sha11 !1e answerell JS completely a· 
drilled. repaired or deepened. When this f0rn1 i 1sed as a r·,1ggi11£ recClrr!. only Sectio!' 1r 

mitted to the appropriate district office 
accurately as possible when any well is 

�ection 5 n..:cd he completed. 

Well Log 944
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STATE ENGINHR OFFICf 

WELL RECORD 

Section I. GENERAL INFORMATION 

(A) Owner of well ReiJjdenti:1] Be1tin3 & Owner's Well No.------
Street or Post Office Address 7SOl Coori. 131•:,,µ;��+l---------------------­
City and State A.lbuqUQ:r(!llQ, NM 

Well was drilled under Permit No. __ ...... B.,L-::....i....,6_.5 ..... 8,__ _______ and is located in the: 

a. SE \4 -3.LL \4 -S.!.:L � -l.5- � of Section 35 Township _.....,J ..... , .... N ___ Range 1 m, N.M.P.M.

b. Tract No. ____ of Map No.------ 01 the--------------------

c. Lot No. of Block No. _______ of th�---------------------
Subdivision, recorded in V:.1lQt'.lCi.1. County.

d. X= ------ feet, Y=·-------- feet, N.M. Coordinate Syst.:m ___________ Zone in
the Grant.

(B) Drilling Con tractor --.'1oR..i.o""'t ...... 1 r,..,._y+-...i.D�r .... i......._J ...... J_.j..,.n,"ig...,._ __________ Lie� nse No. h'D-64 3

AddrcB. 0. Bo�, J 29 - Gr1nts, NM 87010

Drilling Began _ _,4::,c.-__._] ..... ]_-_7._9......_ __ Comph:ted 4-1 5-79 Type tools Rot 'l ry Size of hole 6� in. 

Elevation of land surface or------------ at well is _____ Ct. Total depth of weU_'-16J.JQu.-___ ft. 

Complo::t.:d well is WQ shallow O artesian. Depth to water upon completion of well ___ l,.__._3.,...0 __ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
D.:pth in Feet Thickness Estimated Yield 

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

? 0 :.. ,;o ? () � 1nrl �t-nno 451 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Too Bottom (feet) From To 

4 Sch 40 PVC 0 260 260 230 :::60 

Section 4. RECORD OF MUDDING AND CEMENTING 
Deoth in Feet Hole Sacks Cubic feet Method of Placement I 'from To Diameter of Mud of C,·m�nl 

3 15 6� 1 .� -ick Poured 

Section 5. PLUGGING RECORD 

Plugging Contractor ------------------
Address ________ ___........._ _______ ,......._.,'-----� 
Plugging Method ------"!l""l.,t.i:r.-irr----------r..-S----

.;i w ... " _11. Date Well Plugge...__ __________________ _ 
Plugging approved by: 

No. Ocplh in Feet 
Top Bottom 

Date Received ({,- 2 � - ?CJ
FOR USE OF STATE ENGINEER ON�----'1--...__-

Cubio Feet 
of Cement 

FileNo. !i-659 
Quad _______ _ 

35-233 

FSL ti, FWL ____ _ 

Use _______ Location No. /2 M /0 1;1J, �� f l/

Well Log 946
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From To 

0 85 

85 118 

118 220 

:. ! 0 260 

in Feet 

85 

33 

10� 

40 

I 

S.md

Gr-1vel 

Red Shale 

s tnd stnno 

----- -----
- " 

--

-

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned here by certifies that, to the best of his knowledge and belief, the foregoing- is a true and correct record of the above

described hole. 

INSTRUCTIONS: This form should be executed in triplicate, _preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. All sections, except Section 5, shall be ansWercd as completely and accurately as possible when any well is 
drilled, repaired or deepened. When this form is used as a plugging record, only Section l(a) and Section 5 need be completed. 

Well Log 946
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ST ATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well Rams Construction Owner's Well No. HC -68894 
Street or Post Office AddressP_ • ...,o ........... B ... a ..... x"'--'2 .... 1 ..... s ..... o...__ _________________________ _ 
City and State Grants, N,M, 87020 

Well was drilled under Permit No. XPIX ¥11 J • 04 /3 · ,29h and is located in the: 

a. N, W, V. � V. .5.....iL._ V. --- V. of Section .. 2 .... 5--- TownshiP --+-1 �2-�l'l-l--- Range _1D_W _____ N .M.P.M. 

b. Tract No. ____ of Map No.------ of the---------------------

c. Lot No. ____ of Block No. _______ ..,f the ____________________ _
Subdivision, recorded in _,,.\J..,a.,.,l .... s .... n.,.c .... i ... a------- Count}'. 

d. X= ------ feet, Y=-------- it:et, N.M. Coord111atc Systcm ___________ Zone in
the Grant.

(B) Drilling Contra..:tor JsrF)' Odof!l DFilling Co Licl!nse No. 1CO:X WO 7 01

Address __ P_ ._o_._B_o_x_1 _27_0_G_r_a_n_t_s_,_,_N_. tv_t _. _8_7_0 _ 2 _0 ______________________ _

Drilling Began 11/30/76 Comph!ted _1'-2-'-/-'-2.;...3...:../_7 _6 ___ Type tools R otary Rig Size of hole9_'_' __ in.

Elevation of land surface or--- --------- at well is_6'-6-'0;....;;0;.._ __ ft. Total depth of weu_2_ 5_5 _____ ft.

Comph:t.:d wdl is [xl shallow O artesian. Depth to water upon completion of wen _1_0_0 _____ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
D.:pth in Feet Thickness Estimated Yield 

I 

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

200 255 55 Umfl Stonfl �n 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Top Bottom (feet) From To 

5 6 weld Caf ina 0 2 55 255 700 255 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubk r-eel Method of Placement From To Diameter of Mud of c�mc•nl 

0 ?SS 9(" A r,rHVPl PHrk 

Section 5. PLUGGING RECORD 

Plugging Contractor ------------------
Address 
Plugging Method 
Date Well Pluggert 
Plugging approved by: 

Date Received / / 5" /11 

File No. l)- 3 g tt,

01.'plh in Feet Cubic Feet No. Top Bottom of Cement 

-·

State Engineer Representative 
4 

·--

FOR USE OF STATE ENGINEER ONLY

Quad FWL FSL ___ _ 

Used{Jrn q J 0-.Q Location No. J dlJ. /[)(J). ci'S"' 3 J ;

Well Log 948
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a 170 170 Grev Shale 
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Section 7. REMARKS AND ADDITIONAL INFORMATION 
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The undersigned hereby certifies that, to the best of his knowledge and belief, the roregoing is a true
�-,Snt�.cCO,vrd or the above

described hole. �EffflV ono� \-I 287-497'4
eo'i< 1210 P · - .., ,.,q 

p, o. 1'f\ w;.w Mr-')(\CO p . -m�At<! I Driller 

INSTRUCTIONS: This form should be executed in triplicate. preferably typewritten. and� th�istrict office 
of the State Engineer. All sections, except Sec• 5, shall be answered as completely and accurately as possible when any well 1s 
drilled, repaired or deepened. When this form 1• as a pluggini· ,•cord, only Section I( 1) and Section 5 need be 1.:ompletcd . 

..... {.._ . �, ... � ... . Liiv.� . ' , 
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01- 995 11=03Arl FP.01'1 HOMESTAKE G TS TO !ORO 
... l 

,· ST Alfi Cl'IGIPI� OF1'1C£ 

WELL RECORD 

Scd!M I, (l.ENERAL INFUK.MA1'10N 

"�J;,,. 1,u 
t 

<�> Own•rof .. dl w ... 1-, J!•qM• 
s,,,.., Clf .. ..., Otria Add1m 80:4 5. nut St,. 

·---- Owncr'aWcll HA-----

Crt,- ,nd Stale Gr&0:ta�,111t....__.S'7.....,012..,..0.,.__ _____________________ _ 

\ll&JI WU � rlll�d u lld('f J>•rmU No. a-, 004 - ��l Md a loc1ced In "1e: • 

1. _ll}t_ I'- ..u._ "'JUL_ 1' _ _  �or Se<!\on ·--, ___ Town.dlir 1 I II \
"\ 

a.n,. _Ul..J'-� -" M.r N. 

!'· ·n,ct tfo ____ •• ,cr M"l' No. ______ of lite ____ •. -----4----------

<:. LOI l'fo. ofB/ocJc No.----- ____ ..r IM·-----------
SobGMnoo. te()Otdcd ia 01 .. ol • Coulltv. 

ti. X------- fe101, Y=·------- Cetl, t,t.M, CooJdlilatoSJstml---------- &a,: ID 
l�e Cunt. 

(11) l>Jillln.l Ccritr..:1-<>,--0Y...,...lp,:l.llff"'--��t.L.L)..&)..1,l,aD'ISH0;,a14'1,....-------- LlccMC Ho. WJe 59')

-'4dr•u ••J••· 8, ... 

01111 .. ,1: ti,.,,.lQ ._ 1.,, ': ... 5=--84-�'---- C<.>n<ptottd 11-19�84 . ··- T)'r, loola •nsex:,

Blo•mtlon or l•nd ••rfaa ... ___________ .,, wdl u' ---- fl, fold Clrplll or 11'tD-'.caA .. 1----fL

(:m:,i,l,,lcd «ell is 

Oepllt IJI Ftcl 
Fro"' Ta 

28) 2�5

295 ,01-

.-

Oia"""tu •cum•
Ci11t..•tu) pc110<>1. 

•di •o .rvo

an,... peoad 

�lllb <D fut'-
F•coo To 

Th.id:JHa 
in f'c�l 

10 

12 

>--· 

Dep<h lo ..,,, .. upm, CO"'!'ktl<>ft o! •ell _....%1J,J11.. ____ rt.

O...U.iPl.ioa er w��·lll'l.ae J'onirt1� 

w!a1�• ... cia,n• 

,ellow �ae. •Nl4•tom• 

·-·
Gcaioo 3. RECORD OP CASl)IG 

-·---·

E.Jthn.t<.d v idd 
(gall� iHr 1111J1ur,J 

)0 

90 • 

-----
TI�•lh �_g,\_llb> .. •c.t 1.b>�lt. Type of Stine --�� 
""in. (reel) 

Hole 
n��1e1 

. -

• 

Too 

1 

SIOKJ 
of Mud 

'ICUC.lt 

'°" ,oe ·--··---···· .

CubJ� Peet 
ofCnna,t 

- ,,,. To 

01)9 � !t Hs:! m ... � ' 
�g:.:! 
�---
��;.. 

:s,, 
a 

- r ... .:v 
. 

MeU.'XI 1f r�taT" 
;..;: = --· 

.. 

....,____.., __ . . .... ··-

S«.J011 S, PLVCCl"IG lll:COltD 

r.1u11111.a c.,,,v.,ccw ------------
Add"'" ------------------ !kpU. in F�t Clltu Feel 
Plu1cJ•r. Mcl�.od ------------------- I--N-(),

-4 __ ... .c:1-...... -'......:B�O:.:l;_!!tC>l'0::!!!.-1,......:":.:r...::C-=:!;b!::::_.....1 
l>itt Vi'cll Pllln•· .. ,t_ __________________ .......J_ 
Plutai"g ar11ro�<1 "f' ..._L. ···----'---

Fi� No, t-;1004 

�t-·A -·-----'--

f'OI{ !ISE OF STA TE F..NC1Nt21\ ONt. y 

Ouacl ------- FWI.. l'SL-- ···-· 

----· --- ll•------- l,nc,ti011 No.-�!��. l H (C.U.o��) _ 

/I IV

P.01 

01/18/95 10:12 TX/RX NO. 0668 P.001 •
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20 
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ett'e· ... '"°"·
. .. 
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••• ..... __ . 

·�··� lll'ull•,
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nUe aNidawu 
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S:.,clJ.on; RFMIJll:11 A;"ID ADDITIOSAL INf"ORMATIOX 

' 

.. 

--

.... 

' 

. . 

---

--

.. 

n. u�d•i,•ltMd Mn<b)' wn.t.iN 111..1.10 tJ,c �· of his krwwl,,dr;e 6110 bdl,,f. ,,,c fc�n·i, ·- u,d .,... .. d. ft.ton!...,..,,., ab� 
.ic+,ribc£ hole. 

IN�Ttll.:\..1ll)NS. Thill for.rt .-O'll?d be e.rwttd \II ll{rlK'otc, r,tft,.bly t)'Sn,frittc11, r..d ,ubau:kd to lht •r-cu�rbtC' ,i,mct o(fke 
0: l!lc $f�lc b51,11c,r, AJl -'SOM, cacq,t s«tlcft S, � \)e -� u c-.rl.t<'l7 ,._ 0<<.0111\t�J n p(;-w� •.wl.n any wttl l, 
d•ill..J, "'f'Wed IY I.P&Dl""cf \It .... lhJs fu(II• f• u<ecf U • olu_.; .... recc.1d <)ft]y Sectlo" lh) ar.cl �lion' need bt comoltlo4, 

P.02

TOTAL P.02 

01/18/95 10:12 TX/RX NO. 0668 P.002 •
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(A) 

,.,. "' L Ll�VU .. LL" vrrl'-'C. 

WELL RECORD 

I �I 
S /. ect1on I. GENERAL INFORMATION L s � 9 SS

Owner of well M. c, Gut:hr1e L�t:: I L l)T z�
wner's Well No.-----­

Street orPostOfficeAddreu�B�c=X-�1�4�o�g----------------------------�
CityandState fUlan, N,Ii, e2c21 

Well was drilled under Permit No.__.B ... -�s,..1 ..... oL-_ _________ anJ is located in the: 

a. __ _ V.. __ V..---3L V..-5.L V.. ofSec1ion --,,J,F'
4---T1>wnship_1_2_r_1 ___ Range 101:l N.M.P.M.

b. Tract No. _____ of Map No. ______ _ Ol lhe ----------------------

l'. Lot No. of Block No. ________ ,,( ihc ______________________ _
Subdivision, recorded in Vale!1C1A County.

ll. X= ------ feet, Y= ________ frct. N.M. <:oord 11131c Sys1-·m --------- Zone in 
lhl' ------------------------ -- -··---· ·------- Grant. 

(BJ Orilling Contral:tOr Garner Dr1lli.ng Co. 

:\t1Jr,·�s Box 3146 M1lo.n. N,M. 8?021 

Drill1 11!! Bl·g�n 1-3-78 Compkted J•;il-7� Type tools Rct'lry Size of hole 7 7/Sn.

I k1a1i1>n of land surface or------------- at well is , _____ ft. Total ckplh of well__,,4�9-6---- ft.

C'o111pl.-kd w�ll is � shallow O artesian. Depth to w:iter upon completion of well __.9 .... 7.._ ____ fl. 

Section�- PRINCIPAL WATER-BEARING STRATA 
lkplh in Feel Thil.:kncss Estimated Yield 

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

l•20 Ji9� 7A yellow sandstone w1th fraes. 200+ 

Section 3. RECORD OF CASING 
Diameter Pounds Threads Depth in Feet Length Type of Shoe 

Perforations 
(inches) per foot per in. Top Bolt om (feet) From To 

5 9/16 .lR� wa tl welc. 0 1�98 �·99 open Jf'5 ,�98 

Section 4. Rt.CORD OF �1UDDING ANO CHIEN flNG 
Depth in Fee t llolr Sacks Cuhic r<·ct Method of Placement 

from To Di:imetcr of Mud of C\·111,111 
. 

- ..J 
-�-

.... 

r· 
;"'J 

-

l -, 

Section 5. PLUCCJN<; RI CORI> 

. .Plugging Contractor ------------------­
Add res�----------------------� 
Plugging Method---------------------
D:ill' Well l'lugge1.1-_________________ _ 
Plugging approved by: 

" 
[ 

- __ l_kp�, � """

,----- _.!:.'.£� llnltom 
I 1·1 

l) �- - - -----
I'' 

1---=- .. -- -

<Ln Cubic Feet 
,r.,, of Cement 

Dall' Received 4/12/78

State Engineer Representative 
__ 3_1 

I 
·- . -

roR USEOFSTATEENGINl:l�RONLY 

Ou:ilf _______ _ FWL ___ _ FSL ___ _ 

domestic 12N.10W.34.440(VAlencia 
File No. _________________ Use _________ Location No. ___________ _ 

D-510 

l 1 14-( i 
f 

Well Log 955
/ 0 

------------------ Lir~·nse I 0 . .... w_n'---Jsc;:,.9~5---------
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.. 
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= - ---
Section r.. Loe; OF 1101.1' 

- --- -' ......... --..--- --

Depth in Feet Thicknl!ss 

PI 0111 To in rl'l'l Color and Type of Material Encountl'rct.l 

0 40 40 tan �hale & gravel r!l1xed 

40 RO 40 red shale 

AO 120 l�O blue 11megtone I 

120 f!lt 110 red i:;hale 

230 J60 lJO purole sh�le 

J6G 3°0 20 bl11e lime 

)Q,:', 3)5 15 h.'ird wh1.te P!:\ndstone 

-:to".., - . L!-20 25 srmrlv yellcm eh':l1.o 

,��n kC'q , . ?8 hard yellvw 8anrlsto�e n1th fraos. 

� 
_r-D

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned here by .certif_ies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

J -:Jc,-..�,--�--
v Orillcr 

Well Log 955
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(A) 

ST ATE ENl.tNEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

Owner of well Ci 1 'JI ;tm Owner's Well No.-----­
Street or Post Office ffdr!i�_,7,_,��i�i:1<�e:E£f.f"!eFB:El!ieOHlft-----------------------=------
City and State Grants, � 87020

Well was drilled under Permit No. ___ B,-1,,,46,.,..81---------and is located in the: 

a.__ _� __ �-NW-� --NW-� of Section _ _...2--Township ---1+1}��-Range -----1,l�(X....,,J __ N.M.P.M. 

b.Tract No. _____ of Map No.-------of the----------------------

c.Lot No. ____ of Block No. ________ of ,he _____________________ _
Subdivision, recorded in------------County.

d.X= ------feet, Y=--------icet, N.M. Coordinate System ___________ Zone in
the Grant.

(B) Drilling Con tractor ----+Rff\£>'Mtm:=yc:mi:v--41)r,n:::ii�lHli,.:iiIJ1,Hi;tg�ill:l'nHe'!-.,,----------Licenst! No. -�I>1.1i1D-..=.i64.-..31--------

Address --------lB�Ol7'C!x:�l2�9:.J----8Gr�BRBR1ts!:S-:,-�NM1i--�8�7-ll0�20t1-------------------

Drilling Began ----'3+-·--1H4�---7tt8---Completed --3'-'15 ........ _.7 .... g.__ __ Type tools Rotary Size of hole 5 5/8 in. 

Elevation of land surface or-------------at well is _____ ft. Total depth of well __ ..,,2,..414-0�--ft. 

Complcto.:d wdl is � shallow D artesian. Depth to water upon completion of well _---'9 ... Ql,.J----ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Thickness Depth in Feet 

Description of Water-Bearing Formation
Estimated Yield 

From To in Feet (gallons per minute) 

'>"" ')/,('\ I,{) C'.....A .... ,...... .... ':\{) OTITI 
--

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Too Bottom (feet) From To 

I. 1 ,c ('\ .. """"' " "l/,f'I ')/,('\ '){)('\ ?M 
JC --� ---

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet 

From To Diameter of Mud of C.:ml·nt 

'T'h.f a ......... " an ,:,vi �t' ln<7 �,1. Arm icant wi.she 

Section 5. PLUGGING RECORD 

Plugging Contractor ------------------­
Address-----------------------
Plugging Method ___________________ _ 
Date Well Plugge..._ ___________________ _ 
Plugging approved by: 

State Engineer Representative 

No. 

I 
1 
3 
4 

Method of Placement 

d to repair and deepen -well. 

T>cplh in FeetCubio Feet 
Tori Bottom of Cement 

-

FOR USE OF STATE ENGINEER ONLY 
Date Received March 29, 1978 Quad--------FWL ____ _ FSL ___ _ 

file No. ___ B_-_4_6_8 __________ Use domestic L . N llN.lOW.2.llO(Valenc
ocat1on o ____________ _ 

I I 

Well Log 961

-
I 1 

. 
' 

... .. . ~ 

- · -
L 

,,h 



Depth in Pc:et I n1cKness Color and Type of Material t:ncounteri.!a 

From To in Feet 

130 200 70 Shale 

200 240 40 Sandstone 

I 

-·

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. . • / // ./ 
/" .///' . ·"'/, - ) f' >r, 

Driller 

INSTRUCTIO�S: This form should be executed in triplh::. preferably typev ten, and submi1ted to the appropriate district office 
of the State Engineer. All sections, except S·:i.:ti0n 5, sh; 1e answered as c pleteh :1nd accurately as possible when any well is 
�lrillt·d. repain·d or deepened. \\'hen this i,);·:;1 ts used as ;i 1 .. (; ,.<'cord, 0nl· ·rin I 1) .1nrt Section 5 need be completed. 

Well Log 961

j 

I l 

-

-

-

-
~ 

-

-

-

-



, 01111 1/,l-�., 
.,..,• • • • • , Li\ ·.I.. v ...... ... 

WE;LL RECORD 

,, , , .· (' 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sectioi;..s, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, 0J1ly Section lA and Section 5 need be completed. 

q {g 2.. Section 1 

---1 

(A) Owner of wel..__ ___ '-'l_i n_f �-e_a_�_:_�r_i_d�----------
Street and Number _____ O_o_x_4_0_7_5_ 
City Gra nt5 -····-··----- State _ Ne1-1 Mex l co 

Well was drilled under Permit No .. -. .B=.2.6.3-________ and is located in the
SW . 2 11 N I OW ___ lf.i ___ l/4 ________ l/4 of Sect10n ....... ______ Twp .. _____ Rge. _____ _'--__ .__ ____ __.. ___ , (B) Drilling Contractor Ler�lson ______ License No. 473 __

Stn:et and Number 4207 San .. Mateo Road 
Grants City ·-------·-··-------

Ne1., Max ico·---------Slate---·---
Drilling was commencecL ______________ _ 

.._ __ .._ __ ...._ __ ._ ___ Drilling was completed....... ___ , _____ _ 
(Plat of 640 acres) 

238 Elevation at top of casing in feet above sea leve ----·-·-······Total depth of well__ _____ _ 

19 __ 

19 __ _ 

State whether well is shal�ow or artesian sha I I ow ····-··-···Depth to water upon completio�8 

Section 2 PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness in Description of W-:;.ter-Bearing Formation No. 

From To Feet 
-

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth Per!or.1tions 
Feet Type Shoe 

From in. !t. in Top Bottom To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter Tons No. Sacks of 
Methods Used 

From To Hole in in. Clay Cement 

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor ..License No. ____ _ 
Street and Nwnber_________ City ----- State ___________ _ 
Tons of Clay used. ________ Tons of Roughage used ______ _ Type of roughage _______ _ 

Plugging method used. ______ _ ---------�ate Plugged_. ________ 19 __ 

Plugging approved by: 

Basin Supervisor 

� 
FOR USE OF STATE DlGINEE.R ONLY 

ij n� I 1; TI.ccE'ived 

No. 

--

--

Cement Plur,s were placed :is follows: 

Depth o! l'Jug 
No. or Sacks Used 

:F'rom T-o--

----· ---

�·· i t,, N�) .. �- ··- .. £).�� �tf, 3 _____ Use-··· t:'6.1.V. r-;l �.-: .. ·� ,1,,·;,!11,,1 J'lo. )/,\/ 
- -�-·"e""·""'=::c:,,.A:Wc=mwww-,;m, _ _,.,., __ ��-· ·�� - ,- -.�- ... , -
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Revised June t 9 72 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

(A) Owner Of Well -_W_I_IS_O_N_S__,D'""'
O
...,

B
,.....,BS,.........,.,...JR�-· =r=;:-:--=-=a---------- owner's Well No.------

Street or Post Office Add���6�0�6�0�S�A�N�l���m���E�O�R�D�---------------------
City and State GRANTS, N M 87020

Well was drilled under Permit No ____ B..__--+2-42-"2.__ ______ and is located in the: 

a._ _ l4 §� u.lm__ 14� � of Section_-J __ Township 11N Range 10 W N.M.P.M.

b. Tract No. _____ of Map No.------ of the ___________________ �

c. Lot No. ____ of Block No. _______ of the ____________________ ..,!.. 

Subdivision, recorded in------------ County.

d. X= ------ feet, y-________ feet, N.M. Coordinate System ___________ Zone in
the Grant. 

( B) Drilling Contractor _ ___.iRu...Ow...r...TA.a.4:iRuiY...._...i{).....,_,,,.e...L,-4'/�L�,...;·.a43<-.::.;I--------- License No. �!J.Q..£..)�{)......__--.J.���wc...:, .... 3 ___ _

Address���Oc...Q,K __ /ic.....,,t:J�9 __ ={':;-'-',t:::.L.AL..L./.:.-!./ls___=,
7
'4-' -LZ�l'-Lm�-.I.L.a:L-Z.1£....'t2��f2.L...__ ___ _ 

Drilling Began 2-2 5-80 Completed 2-26-80 Type tools ROTARY Size of hole 6-zt in. 

l:.levation of land surface or------------ at well is _____ ft. Total depth of well_...;2.LJQ.t:.:QL----ft. 

Completed well is !XI shallow D artesian. Depth to water upon completion of well--1l..1.2�1L----- ft. 

Depth in Feet 
From To 

170 195 

Diameter Pounds 
(inches) per foot 

4 L60 PSI 

Depth in Feet 
I From To 

10 20 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Thickness 

in Feet 

s 

Threads 
per in. 

PVC# 2 

- +2

Description of Water-Bearing Fonnation 

BROKEN SANISTONE 

Section 3. RECORD OF CASING .., 

Depth in Feet Length Type of Shoe 
Too Bottom (feet) 

., 200 202 

Section 4. RECORD OF MUDDING AND CEMENTING 

Estimated Yield 
(gallons per minute) 

8 

,-P-erforations 
From To 

...... 

17'0 200 

U"l 
-

llole Sacks Cubic Feet Method of Placement Diameter of Mud of Cement 

6 SACK POURED 

Section 5. PLUGGING RECORD 

Plugging Contractor -----------------­
Address-----------------------

No. Depth in Feet Cubic Feet 
Plugging Method ___________________ _ Too Bottom of Cement 
Date Well Plugge...._ __________________ _ I 

Plugging approved by: � 

3 
State Engineer Representative 

4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 2/25/80 I v' , 

Quad _______ _ FWL ____ _ FSL ___ _ 

File No. B-772 Use domestic Location No. SEltNWJrSElf 3-llN-lOW 

Well Log 964



To in Feet 
�-4-- ---- - � II, -

From 

0 10 10 

10 103 

10'3 145 

145 168 

.. 

i 
' 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best ot nis knowledge and belief, the foregoing is a true and correct record of the above

described hole. 

=--

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 

nf the State Engineer. All sections, except Scs:tllJn 5, sr be answered as completely and accurately as possible when any well is 

Jnll�J. repaired or deepened. \.Vhen this form 1� us1.·,! as" :11g recnrd. only Section l(a) and Section 5 need be completed. 
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STAH. ENGINEER OFFICE 

WELL RECORD 

(A) 

R- s5-9Well was drilled under Permit No. ______ v ___________ anJ is located m the: 

a. __ _ !4 __ � £Y/-!4 __ �ofSec11on_'-....)_'7 __ Township //h1 /{)tJ Range _� ____ N.M.P.M. 

b. Tract No. ____ of Map No.------ ot' the--------------------

c. Lot No. ____ of Block No. _______ of the ____________________ _
Subdivision, recorded in------------ County.

d. X= ------ feet, Y=-------- feet, N.M. CoorJ111ate System ___________ i'.l•m: 1r1 

the Grant.

(11) ()rilling Contractor a /\Q "l� o� License No.�) D 0 f:.L/ 
Address J!Je�1 .. QJ, ··rzzL<la" ;2 lc.-tc/71! <L J(t�)'l ,o/7{(). I

Dnll;og B,gao tJ'M
75 

] · /9'!7 Compl"'d )Jl.t
(T 

si; ,1P,.ypetool, 1/o,;1., l.j / Ru, tU:, s;,., of hot, 7 V.,- ;0. 

l:lcvation of land surface or------------ at well is _____ ft. Tot,11 depth of wi:11 _ __._')o;..t..e':j:.....:l:_"'.:;...,:,_' _ ft. 

Completed well is � shallow O artc:sian. '7J)' /� 1 

Depth to wato:r upon completion of well ,r, [ ... ft. 

IJ.:pth in Feet 
From To 

Diameter Pounds 
(inches) per foot 

l II 14 

L.j 
JI /,; ii 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Thickness 

in Feet 

{) I 

(j I 

Threads 
per in. 

�,!

,,,.,1,�t 

De� .. ription of Water-Dearing Formation 

Section 3. RECORD OF CASING

Depth in Feet Length Type of Shoo 
Top Bottom (f cet) 

IJ / 
,, 

<:i:t( l</0 /ft 
., 

/) I ,�·l}.1' �00 t_f--

Section 4. RECORD OF MUDDING AND CEMENTING 

Estimated Y iel<l 
(gallons per minute) 

(' 

0 

Perforations 
From To 

/:/0 J I i.f}. 

I?� ,11J:1 I

Depth in Feet llole Sacks Cul>il: Fci.:t Method of Placement I From To Diameter of Mud of C',·m,·nt 

0
1 

��o / ?X 6 () 

Section 5. PLUGGING RI-.CORD 

Plugging Contractor -----------------­
Address ----------------------
Plugging Method ___________________ _ 
Date Well Plugge....__ __________________ _ 
Plugging approved by: 

State Engineer Representative 

No. 

I 
:!

3
4 

.IJ ,' t .ti .__ku)

:.11 

D..-pth in Feel 
Top , Uottom 

FOR USE OF STATE ENGINEER ONLY 
Date ReceivedJ Un� 2 2, l 9 l l

FWL ___ _ 

Cubic Feet 
of Cement 

FSL ___ _ q6.5 Quad __ 

File rJk_3_5
_J _____________ Usc Do,nes ti C Location No� 1 �11 ) I. 3 • Q') 1

Well Log 965

q,s 
l:.RAL I OR 1,\ TION 

Owner f well --l:=::!,:.,l,.-.s.:~e...,,-,-1.~4~,.._~~-----------­ Owner's Well o . ----=--/ ___ _ 
Streer or Post Of 

City and State -!...L.~L.4...a:.-=....,......L..1.~..r.JC._,:,.L..L.c..-,:...,t.:.L...J"------------------------

I', 



s,,.,,, LOG .,. - - ··----.--.,==------=-=----- - -
Depth in Feet Thickness 

('ol, ,: and Type of t.1:.Jt\!rtal [:n..:nunt.:-rctl 
From To in Feet 

-- -�-- -------- --· ----... -- .. -

---� 

I 

----

I 

. 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoins is a tn1e and correct record of the .above 
described hole. 

l , 1 
filriller -.... 

l
fVV. 

tl Ct, ,1..1... � . ._ 

INSTRUCTl'f.iil.: This form should be executed in tripllcate,Jilferably typewritten, and suhmitted to the appr�ale district dfice

or tho Slal•f 1n•er. All se�tions. except Section 5, shall r "'1swercd as completely and accurately as posf' ,-Vhen any wdl" 
drilled, repait _. ,r deepened. When this form is used as a pluggi,.._i,:cord, only Section 1(1) and Section S need b,. _:,,pleted. 
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STATE ENGINEER OFFICE 

WELL RECORD 

(A) 

Well was drilled under Permit No. _ _,_� __ 7'----0---.:J _______ and is located in the: 

a. __ _ Y. __ y. __ y. __ Y.of Section ____ Township _____ Range _____ _,N.M.P.M.

b. Tract No. ____ of Map No.------ of the---=-------------------

c. Lot No. / of Block No. __ 
;J ____ of the_/A_�_1i_e_{J_e_Y'_d_e __ C._�_1;_'H_J;_�_"--> __

Subdivision, recorded in () Lf eftl (ff J4 County. 

d. X= ------ feet, Y=-------- feet, N.M. Coordinate System __________ Zone in
the Grant.

(B) Drilling Contractor J I M j-.}. ,' <::f a Fl IA t1/ d er ..s
License No. 

LU D B () 'I--

Address f?tJ, �o;,{ 3o �/ /� ,/19;J Al 1,A ff70P/

Drilling Began 7- £0- 7f 7-Jl)-?j Rotor1, Completed ------- Type tools _____ .._ ___ Size of hole ___ in. 
g 

/I� 
Elevation of land surface or ------------ at well is _____ ft. Total depth of well ______ ft. 

Completed well is � shallow O artesian. Depth to water upon completion of well __ (_o ____ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness Estimated Yield 

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

9o /{)5 1S �1vd-f 61rtJ vel �� 

Section 3. RECORD OF CASING 
Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Too Bottom (feet) From To 

��lo Pio 5t,'c 0 I 10 /ID 'JO /OS 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet Method of Placement r From To Diameter of Mud of Cement 

Section 5. PLUGGING RECORD 

Plugging Contractor ____ 
.
=-..>'...::3 ______ r·_n.;...1 l.:...;'<:.._ ___ _

Address --------4-4-�------�...--.-----
Plugging l\lethod __________________ _ No. Depth in Feet Cubic Feet 

Top Bottom of Cement 
Date Well Plugge"-------------------­ I 

Plugging approved by: 
8 � : B \j E2 1 n r 6 L 2 

3 
State Engineer Representative 

4 

Date Received July 23, 11979 'J FOR USE OF STATE ENGINEER ONLY 

Quad-------- FWL FSL ___ _ 

il-701 Domestic Lot 1, Bk 3, 
File No. _______________ Use _______ Location No. Vall� Verde 

Well Log 982 S, 

M ~ } ection i..,, Ehl A 
Owoe, of well f C, _ ~ u 7 AL I FORMATION 

5'.''" o, Post orr;00 Add« "J 2tJ ?:tft ,4 tf; 
Cny '"' s,m t!J" Y' IV . q IV ¢~ ,/1, 7 .!) 

Owoo,•,w,11/_ X n 

, 

. 
-- -

-

' 

-



Section 6 LOG OP HOLE 
Deoth in Feet Thickness ' ' ' 

From To in Feet Color and Type of Material Encountered 

t1 /_/) t,o-., AAAle + 5;:1/lJJ 
L/J �,;- 2S- · "5'11;t1J -f LlrtJ 11ef 
�/, 7'0 S" .6io.le 

q_.e;· JO<" /fJ dJ4Afj ..f 4r�vef 
I/) ,;- 110 � ;-;?e..} -� J ,,. I e

' 

' 

'

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a tn1e and correct record of the above 
described hole. . 

Y, � � 
.

�- , "LcA-t ��. .- Driller 
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Completion Report for Reclamation of Off-Pile Areas 
at the Homestake Mining Company Uranium Mill 

Grants Operation 

1. Introduction 

Homestake Mining Company of California (HMC), owner of the uranium mill near Grants, New 
Mexico, has completed the reclamation of the off-pile areas in compliance with the NRC­
approved Reclamation Plan (HMC, 1993a) and the Radioactive Materials License Conditions 
(SUA-1471). The uranium mill facilities were decommissioned in 1994 and 1995 according to 
the Decommissioning Plan, as approved by the NRC as License Condition No. 29. Byproduct 
contaminated asbestos containing material was placed in the Large Tailings Pile. Mill debris 
containing process residues or yellowcake contamination was placed in the Large Tailings Pile. 
Structures and other less contaminated debris were placed in pits on the east and south side of 
the Large Tailings Pile. Mill site surface soils containing the majority of the radiological source 
term were removed and placed on the tailings pile. A clean soil cover was then placed over the 
entire 50-acre mill site. A report on the decommissioning of the mill and reclamation of the mill 
site is currently being prepared for submittal to the NRC (HMC, 1995a). 

The cleanup of the windblown contaminated soils began early in 1988. A February 16, 1989 
plan approved by the NRC as License Condition No. 19 committed HMC to remediate certain 
areas near the tailings piles that exceeded the 10.5 pCi/g cleanup criteria for Ra-226. After the 
mill decommissioning was complete, cleanup of the windblown contamination and other off-pile 
contaminated materials resumed in 1993 using cleanup criteria and verification procedures 
specified in License Condition 29C. Areas that were to be covered with clean materials were 
verified according to the NRC-approved procedure applicable at the time. Cleanup 1continued 
throughout 1994 and 1995 with the final verification completed on September 20, 1995. A new 
verification plan was approved by the NRC on March 1, 1995 and used for the verification of 
cleanup for the major portion of the decontaminated areas. 

Figure 1-1 shows the Mill Site and Tailings Features as they currently exist. The Large Tailings 
Pile currently has radon barrier and an erosion protection layer placed on the side slopes 
according to the NRC-approved reclamation plan. The top of the pile currently has an interim 
cover and is awaiting final settlement before radon barrier placement. Evaporation Pond No. 
1 was built on the small tailings pile. The new Evaporation Pond No. 2 was constructed in the 
spring of 1995. 

Areas of the site currently used for activities associated with the groundwater restoration project 
include the collection ponds and evaporation ponds. Evaporation Pond No. 2 was placed on an 
area that had been decontaminated to meet the cleanup criteria. This pond along with the older 
collection ponds and Evaporation No. 1 will be decommissioned after the groundwater 
restoration project has been completed. All liners and contaminated residues and soils will be 
placed in Evaporation Pond No. 1 on the small tailings pile. Upon decommissioning, these off-

1 



COUNTY ROAD 63 

COLLECTION 
PONDS 

LARGE TAILINGS PILE 

BURIAL PITS 

EVAP. POND 
NO. 1 

~ TRUCKING 
YARD 

STATE ROAD 605 

0 1000 

KEY 

~ = BORROW Pll AREAS == = ROADS 

rlgure 1-1 Homestake Mining Company MIii site-Current Grants Operations Site F acillty 
Prepared By: 
Anderson Engineering Co., lnc. 
10-19-95 nc1-1B.owc 



pile areas will be resurveyed and verified as meeting the soil cleanup criteria. The Small 
Tailings Pile will then be reclaimed according to 10 CFR Part 40, Appendix A. 

Other areas shown 011 the map that do not require verification are the borrow areas where 
several feet of borrow material have recently been removed. Prior to removal, some 
decontamination of the surface layer occurred by removal and placement on the top of the 
tailings pile. Surface soil samples were taken to assure that the area was suitable as a borrow 
source for radon barrier material. The characterization data are presented in Section 5.0. 
Additional confirmation that the borrow material was not contaminated with windblown tailings 
was presented in Table 3-1 of the report, Final Radon Barrier Design for the Large Tailings Pile 
(HMC, 1995b). 

This report consolidates all data taken over the three-year reclamation period to demonstrate that 
the areas have been decontaminated to the 10 CFR Part 40, Appendix A criteria. During the 
reclamation period, new technology became available that enabled site characterization and 
verification data to be obtained in a much more accurate and less costly manner than had been 
used previously. Verification plans were developed based on this technology and approved by 
the NRC. For work completed prior to the new technology, the areas were verified using the 
plan that was approved at that time. Therefore this report includes data for areas verified using 
the two different verification methods. 
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2. Cleanup Criteria 

The soil cleanup criteria for the site are specified in 10 CFR Part 40, Appendix A, Criterion 6. 
The Ra-226 cleanup for land, averaged over 100 m2

, may not exceed the background 
concentrations by more than 5 pCi/g in the top 15-cm layer beneath the surface. For 15-cm 
layers more than 15 cm below the surface, the average Ra-226 concentration is limited to 15 
pCi/g above natural background levels. For areas not meeting the soil cleanup limits, the radon 
emissions must be limited to 20 pCi/m2s and the area must meet the criterion for longevity of 
stabilization. 

The NRC-approved Ra-226 background concentration for the site is 5.5 pCi/g which was 
incorporated in the cleanup criteria in Amendment No. 15 of License SUA-1471. Therefore the 
cleanup criteria for the HMC site limits the Ra-226 concentration to 10.5 pCi/g and 20.5 pCi/g 
for the surface and subsurface 15-cm thick layers, respectively. 

4 



3. Verification Procedures 

3 .1 Verification Procedure Based on Soil Samples and· Gamma Measurements at Grid 
Intersection Points 

The verification procedure used in the initial verification activities was based on License 
Condition No. 39 of License Amendment No 15 (NRC, 1993). Two areas were identified as 
shown in Figure 3-1. Within the line shown in the figure, the verification plan called for soil 
samples to be collected at a minimum of every 50-meter grid point and gamma-ray 
measurements made at ground level at every 10-meter grid point. Outside the boundary, soil 
samples were to be collected at every 100-meter grid point with the gamma measurements made 
at every 10-meter grid point. This procedure was implemented for those areas verified prior to 
March 1, 1995 at which time the NRC approved a new procedure (NRC, 1995) based on the 
use of the Global Positioning System (GPS)-based radiological surveys and soil samples as 
discussed below. This was approved in License Amendment No. 20. 

A slight modification to the procedure approved as License Amendment No. 15 was 
implemented for the road ways. The modification was necessary since the roadways were long 
narrow strips of land which did not lend themselves to the 50-meter grid for soil sampling. This 
modified procedure was approved for use in the roadways as a part of License Amendment No. 
20. 

The License Amendments and Procedures for verifying the off-pile areas are included as 
Appendix A. 

3.2 Verification Procedure Using Global Positioning System-Based Gamma Surveys and 
Soil Samples 

The Global Positioning System(GPS)-based radiological surveys generate high density gamma 
survey data with relative ease since the gamma data are recorded automatically every two 
seconds along with the corresponding location coordinates. Studies were done to correlate the 
gamma-ray count rate data to the Ra-226 concentration in soil. Action levels were developed 
based on the gamma data to indicate where additional cleanup was required. After all cleanup 
was completed, the area was resurveyed according to the following procedure approved for use 
by the NRC (NRC, 1995). 

Two zones were considered for soil verification purposes with different approaches taken for 
each zone. The inner zone encompasses the area in the immediate vicinity of the large and 
small tailings piles and mill site as shown in Figure 3-2. All surface soil within the inner zone 
excluding the tailings piles, the two debris disposal pits, and the mill site are included in the 

i, inner zone. All areas noted as excluded have or will be covered with fill or radon barrier as 
indicated in the NRC-approved Reclamation Plan. This inner zone has a higher probability of 
the existence of localized contaminated areas and is also influenced by gamma-ray shine from 
the small tailings pile. The outer zone includes all of the area outside of the inner zone that has 
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been affected by windblown tailings or ore dust. The outer zone is more homogeneous in that 
the characteristic size of contaminated areas was normally hundreds of meters across. Because 
of the difference in the two zones, individual verification plans were prepared for each zone. 

For the inner zone, a GPS-based gamma survey was conducted to assure that all 100-m2 areas 
had an average count rate of less than 28,000 cpm. If gamma shine from the uncovered small 
tailings pile did not allow removal to the 28,000 cpm action level to be achieved, the entire area 
above 28,000 cpm was divided into 100-m2 grids and sampled using a five point composite 
sample and analyzed for Ra-226. All other areas were divided into 500-ft grids. The gamma 
survey map was used to identify the 100-m2 grid block within each 500-ft by 500-ft grid having 
the highest average gamma count rate. A five point composite sample was prepared for each 
grid block by taking 6-inch deep surface samples. The NRC-approved procedure provided for 
areas exceeding the 10.5 pCi/g Ra-226 cleanup criterion to be further excavated and a new 
gamma survey done. If any sampled area required additional decontamination, the second 
highest area within the grid block was to have been sampled and evaluated. This procedure was 
to have been followed until it was evident that the entire 500-ft grid block meets the cleanup 
criterion of 10. 5 pCi/ g. 

For the outer zone, beginning at the closest point near the northwest comer of the Large Tailings 
Pile (but within the outer zone), 500-ft grids were established in an easterly direction extending 
to the State Highway 605. All areas had been cleaned so that the average gamma reading for 
a..11y area of 100-m2 size was 21,000 cpm or less. The 100-m2 grid block within each 500-ft by 
500-ft grid block having the highest average gamma reading was sampled and analyzed for Ra-
226. A five-point composite sample was prepared from each of 30 five hundred-ft grids from 
the north side of the Large Tailings Pile. An additional 10 grids were sampled in a similar 
manner from each of the areas in the southerly direction and easterly direction at the boundary 
of the inner zone and outer zone. 

A statistical test was specified to determine whether the mean concentration of the 50 grid blocks 
is 10.5 pCi/g or less at the 95 per cent confidence level using equation 8-13 of NUREG/CR-
5849. Since this represents the mean of a set of 50 biased samples (selected from the grid that 
has the highest gamma exposure rate), the passing of this test provides assurance that the error 
rate is very low for the entire sample set made up of all the possible grids that could have been 
sampled. 

If any sample was found to exceed the 10.5 pCi/g limit, the area was to have been recleaned and 
a new gamma survey done. For any grid block that failed the 10.5 pCi/g criterion, the 100 m2 

grid block with the second highest average gamma reading was to have been sampled and 
analyzed in a similar manner. This procedure was to have been followed until it was evident 
that there is a high probability that all portions of the grid block meets the cleanup criteria. 

If the data passed the statistical test (equation 8-13 of NUREG/CR-5849), HMC was allowed 
to establish 1000-ft grids for the remaining portion of the outer zone. The 100-m2 grid block 
having the highest average count rate within each 1000-ft grid was then sampled and analyzed 
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for Ra-226 in a manner as described above. Equation 8-13 of NUREG/CR-5849 was used for 
this set of samples to demonstrate compliance with the desire to clean all grid blocks to meet the 
10.5 pCi/g cleanup criterion with a low error rate. 

The test provided for the situation where if the mean of the samples is less than the 10.5 pCi/g 
criterion but the data fails the statistical test, HMC would follow procedures similar to those 
recommended in Section 8.6 of NUREG/CR-5849. The number of samples would have been 
increased to include the grids with the second highest average gamma levels and again perform 
the statistical test. This could have been done until the statistical test is met. In any case, all 
grid blocks that were sampled and measured to exceed the 10.5 pCi/g were to have been 
recleaned and resurveyed. 

If the statistical test for the samples from the highest samples within the 1000-ft grid blocks 
would have failed, HMC would have established 500-ft grids over the entire outer area and 
sampled the 100-m2 grid block lying to the northeast of each 500-ft grid line intersection. The 
northeast grid was proposed to assure that no bias was factored into the sampling strategy. 

The gamma-ray count rate from the GPS-based radiological survey equipment is recorded once 
every 2 seconds and represents an average count rate over the field of view of the detector 
(placed 18 inches above the ground surface). The fact that the detector is moving slowly along 
the traverses also indicates that the count rate is influenced by the count rate behind the moving 
system. Therefore, each number represents an average over an area with dimensions of 
approximately 3 meters by 2 meters, or approximately 6 square meters. In order to obtain a 
good estimate of the mean gamma count rate for a large area, fewer measurements are required 
compared to point measurements since each number represents an average over a rather large 
area. 

The density of measurements within any 100 m2 grid block averaged between 8 and 9. However 
the uniformity of data depends on-operator skill and topography. In some cases, areas on maps 
may have as few as 5 or 6 records. Homestake reviewed all data maps and where the density 
was considered too low to assure a good average gamma level, additional data were obtained and 
added to the data base. For the outer zone where gamma levels are uniform and slowly varying, 
as few as 5 records were considered adequate; for the inner zone where the characteristic size 
of contaminated areas may be smaller, a minimum of 7 records per 100 m2 was considered 
adequate. 

The verification procedure has been included in Appendix A. 
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4.0 Site Coordinate Systems 

The major coordinate system used by HMC for the site is expressed in State Plane Coordinates. 
However, in the expression of sampling points and grids it is normally desirable to adopt naming 
conventions for points and grid blocks. During the initial cleanups and verification where the 
verification plan was based on the soil samples taken at grid intersection points as described in 
Section 3 .1, the nomenclature shown in Figure 4-1 was used to reference points. Three points 

. were established, A, B, and C as shown. The numerical increments to the north, south, east, 
and west represent 300 feet. A point directly north of point "C" at a distance of 300 ft is 
labeled CNl.0. Each 300 feet segment is divided into 100 feet segments. A point 100 feet 
north of point CNl .0 is CNl .1, a point 200 feet north of CNl .0 is CNl .2, and a point 300 feet 
north of CNl.0 is CN2.0. Similarly, points in the three other directions are similarly referenced 
and may be referenced relative to point A, B, and C. The only exception to this· is CW7 .0, 
CW8.0, and CW9.0 which lie on even increments of 100 feet from point C as shown in Figure 
4-1 but do not follow the 300-ft unit convention described above. The only place that these 
references were used, however, is in the cleanup of the mill site which is not addressed in this 
report. Points off the principal axes are referenced using the conventional (x,y) coordinate 
nomenclature, where x and y are defined above. 

The coordinate labeling convention described above was not used for the areas where the GPS 
radiological surveys were performed. For ease in computerized data management, the state 
plane coordinates were used for all gamma data recorded. All grid blocks were referenced by 
the coordinates of the northwest comer, regardless of size. Grid blocks were named according 
to the convention shown in Figure 4-2. Major grid lines one thousand feet apart were created 
from north to south and east to west across the site corresponding to thousand feet increments 
of state plane coordinate system grid spacing. The East-West rows were labeled from A to L 
while the North-South columns were labeled from 1 to 15. Each 1000-ft by 1000-ft grid block 
is named by its row and column position such as E02. If the major grid block 'as shown in 
Figure 4-2 is E02, then it can be seen that E02 is divided into four 500-ft square grid blocks, 
E021, E022, E023, and E024. These 500-ft grid blocks are further divided into 100-ft square 
grid blocks as seen in the figure. Reference to these 100-ft grid blocks shown in the figure 
would be E02401, E02402, ... E02425. Further subdividing into the 33.3-ft square grid blocks 
would be done by adding the respective number of the 33 .3-ft square grid block as given in the 
figure. The use of 33.3-ft grid blocks for verification was used since the area is approximately 
,100 m2 which relates to the cleanup criteria which averages the Ra-226 and gamma count rate 
over areas of 100 m2

• 
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5.0 Characterization of Areas to be Used for Material Borrow 

The areas used for borrow material are shown in Figure 3-2. The North, Northwest, and West 
Borrow Areas are located primarily out of the influence of windblown tailings from the pile as 
can be observed from the contamination zone boundary also shown in Figure 3-2. A 
comprehensive borrow area study was conducted to identify borrow sources near the site (HMC, 
1994). Twenty-one soil samples randomly selected from the North Borrow Area showed near 
or below normal background values for the site. The Northwest Borrow Area was sampled on 
February 21, February 23, and March 8-9, 1994 by taking 0-6 inch deep and 6-12 inch deep 
samples at 34 locations on a grid of 300 feet. All results were at background levels. The data 
and sampling locations are provided in Appendix B. 

The West Borrow Area was sampled on March 5, 1993, February 17, 1994, and March 8-9, 
1994 by taking 110 samples up to depths of six feet. All samples taken met the cleanup criteria 
with the highest sample having 6.28 pCi/g Ra-226. The data and a map showing the sampling 
locations are provided in Appendix D. 

The development of the Immediate North Borrow Area was done in May-June 1994. Prior to 
the use of the area, the top surface layer was removed and placed on the large tailings pile. Soil 
samples were taken to confirm that the area had been decontaminated. The results of 86 soil · 
samples were taken which averaged 3.6 pCi/g. In reviewing the data, a few samples were 
reported as above the 10.5 pCi/g criterion fot unrestricted release. While HMC staff believe 
that these areas were further remediated, no documentation could be found. The material was 
then used as radon barrier on the we·st and North Side Slope of the Large Tailings Pile. 
Characterization data for the Immediate North Borrow Area is provided in Appendix B. 

As indicated in earlier, the borrow material from all of these areas, with the exception of the 
North Borrow Area, was used as interim cover on the top and side slopes of the Large Tailings 
Pile and for radon barrier on the North, West, and South side slopes. These materials were 
sampled after placement on the Large Tailings Pile (see Table 3-1 of HMC, 1995) and found 
to have background levels of Ra-226. The North Borrow material has been used for the radon 
barrier on the east side slope, aprons of the north and south side slope, and will be used for 
radon barrier on the top of the Large Tailings Pile. 

Since the tailings on the Large Tailings Pile have been covered, there is no potential for the 
areas used for borrow to have become contaminated by windblown tailings. Therefore no 
verification measurements were required for the borrow areas. 
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6.0 Verification of Soil Cleanup 

The verification measurements were done under two different sets of NRC-approved procedures 
using the two different conventions for labeling sampling points. The verification procedures 
and grid-naming and point-location conventions have been discussed in Section 3 and Section 
4. 

6.1 Areas Verified Using Procedures Based on Grid Intersection Sampling and 
Gamma Measurements 

Areas verified using this procedure consist of a few areas that were verified prior to the revision 
to the Verification Plan approved by the NRC on March 1, 1995. These areas include the 
Trucking Yard, areas immediately adjacent to the toe of the large tailings pile, county road 
removal, State Road 605 right-of-way, and other areas where it was desirable to decontaminate 
and verify early in the reclamation period; The data for these areas are presented below. 

6.1.1 Trucking Yard Area 
The area known as the Trucking Yard Area shown in Figure 1-1 was decontaminated 
and verified in preparation for further use in managing the decommissioning of the 
site. After the contaminated soil was removed, thirty-one soil samples were taken and 
analyzed. All sample results were below the Ra-226 cleanup criterion with the 
maximum measured value of 6.9 pCi/g. Because of the high shine from the large 
tailings pile, no gamma readings were recorded. The data are presented in Appendix 
C along with a map showing the location of the Trucking Yard Area. In reviewing 
the data, no soil samples were taken from an small area near the southwest comer of 
the parcel. This was the location of the fuel area which was later excavated to a 
significant depth to remove fuel contaminated soils. 

While no additional soil samples were taken, a radiological survey was done on all 
accessible areas of the Trucking Yard area using the GPS-based radiological survey 
equipment. This survey was done after the Large Tailings Pile had been covered and 
therefore was not influenced by gamma shine from the pile. An isocontour map is 
included as Figure C-1 in Appendix C which shows that the gamma-ray count rates 
in the area that was not sampled meets the gamma-ray action levels for the outer 
perimeter. The gamma map indicates elevated gamma count rates in other portions 
of the Trucking Yard. These levels were due to the shine from water processing 
equipment that was stored on the site. The soil sample results along with the gamma 
survey date provide reasonable assurance that the area meets the cleanup criteria. 
Clean soil was applied to the area which was then used for management of the 
remedial construction activities. 

6.1.2 North Toe Area 

The north toe of the Large Tailings Pile lies within a few yards of the County Road 

14 



63 right of way. To assure that this narrow strip of land meets the cleanup criteria, 
a line along the strip was sampled at 100-ft intervals, with the sampling points 
identified by the site control point II A 11

• A total of 44 samples were taken on 
February 24, 1994 and analyzed for Ra-226. None of the samples exceeded the 10.5 
pCi/g Ra-226 criterion with the exception of samples No. 4634 and No. 4646. These 
samples were reported to have Ra-226 concentrations of 27 .65 and 11.5 pCi/g, 
respectively. All samples were sent to a vendor laboratory for Ra-226 analysis and 
U-nat analysis. The Ra-226 analyses agreed well with the analyses of the HMC on­
site laboratory. The uranium concentrations on the samples taken near the 
northeastern comer of the Large Tailings Pile were elevated in uranium, probably as 
a result of precipitate from water seepage from the Large tailings Pile. The aprons 
were added to the pile in part to cover this contamination that extended to several feet 
beneath the surface. The data for the North Toe area is included in Appendix D. 

6.1.3 West Toe Area 

One hundred ten samples were taken on February 17, 1994, March 5, 1993, and 
March 8-9, 1994 to demonstrate that the area west of the Large Tailings Pile was free 
of contamination, including the area later to be known as the West Borrow Area. 
Locations of these samples were identified using Control Point A of the site coordinate 
system. The data are presented in Appendix D. 

Soil samples were taken at depths up to six feet deep in the area to be used as borrow. 
Samples were taken down to 12 inches near the West Toe of the Large Tailings Pile. 
All samples taken met the cleanup criteria with the highest measured concentration 
being 6.28 pCi/g Ra-226. Because of the high gamma shine from the pile, no gamma 
measurements were documented. 

6.1.4 Ore Spillage Area Near the North Ore Storage Pad 

During the cleanup of the north ore storage pad, the area contiguous to the ore pad 
had become contaminated with ore and windblown tailings. As a part of 
decommissioning the ore pad, the surface soils were removed and consolidated with 
the tailings. This area lies north of mill site between the mill site and the Trucking 
Yard Area. 

Confirmation 6-inch deep soil samples were taken using the site control point 
coordinate system using control point "C". The soil samples were taken on March 
8-9, 1994, February 21, 1994, and February 23, 1994. The laboratory results are 
included in Appendix E where the sampling locations are shown on a map that is 
enclosed. Thirty five sampling locations representing a grid spacing of 100 feet are 
shown on the map. Forty-seven soil sample results are provided in the table, with 12 
being duplicate samples. Only one sample was measured above 10.5 pCi/g (13.52 
pCi/ g). However, another sample reportedly taken at the same location was reported 
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as 3.33 pCi/g. This may have been a second sampling after the area had additional 
material removed. Five QA samples submitted to Eberline Laboratory indicated 
agreement that the Ra-226 concentrations were .below 10.5 pCi/g. The U-nat 
concentrations were also measured and were below 35 pCi/g, a value normally 
accepted for unrestricted release of property. Splits of these samples were also 
analyzed by Energy Laboratory with similar results for Ra-226. However, the U-nat 
concentration for one of the samples was measured at 69 pCi/g. 

After the area was verified as clean, approximately two feet of clean borrow material 
was placed on the area to restore it to the initial grade. Because of the gamma shine 
from the Large Tailings Pile, no gamma measurements were documented. 

6.2 Verification of Road Right of Ways 

The cleanup of the State and County roads was done under agreements where backfilling 
excavated areas was required prior to obtaining the final radiological assay results. Soils on both 
sides of State Highway 605 were removed where the contamination could or was known to have 
arisen from site operations. This included the impact from windblown tailings as well as the two 
ore storage pads. However, a decision was made to limit the distance from the mill site at 
which the cleanup would be done since most of the roads in this region have uranium ore 
spillage from the transport of ore. Characterization data are presented that demonstrate that the 
contamination along State Highway 605 north of the mill site arises from ore spillage and 
therefore is not the responsibility of HMC. All data for the road ways is included in Appendix 
F. 

6.2.1 Verification of State Highway 605 Right of Way along Mill Site 

The verification of the State Highway 605 right of way along the mill site was done 
using the NRC-approved verification procedure included in Appendix A. Stations 
were surveyed at 25-ft intervals along each side of the road extending from the 
County Road 63 intersection to the entrance to Hamilton Construction south of mill 
site. The width of the right of way was variable, extending to the fence line in both 
directions. Gamma-ray measurements were made by walking within the 25-ft interval 
along each side of the road and recording the readings for each interval. After being 
convinced that the area met the gamma-ray action levels, soil samples were collected 
at approximately one-half the excavation width along each side of the road at 150-ft 
intervals. These samples were analyzed for Ra-226 using gamma-ray spectroscopy. 

The excavation of tailings contaminated soils was done under an agreement with the 
State of New Mexico whereby HMC agreed to backfill the excavated area at the end 
of each day. This made it impossible to obtain soil sample results prior to placing 
backfill. 

Two different gamma measurement instruments were used to guide the excavation and 
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to take the required gamma measurements. A Ludlum 2221 ratemeter/scaler and a 
Ludlum 44-10 Nal detector with a lead collimating shield was used with an action 
level of 10 kcpm. The second instrument was a Ludlum Model 3 ratemeter coupled 
to a shielded 44-2 Nal detector. The action level for this instrument was 10-12 µR/h. 
In both cases, an allowance for higher levels was made to correct for better geometry 
conditions when surveying deep excavations where side-wall shine increases the count 
rate significantly. The NRC reviewed and approved this procedure (NRC, 1995). 

The gamma measurements are given in Table F-1 and show that all values were below 
the action levels · of the instruments with the exception of a few. When levels 
exceeded the action levels, grab soil samples were taken and analyzed immediately 
using the HMC spectrometer. A safety factor of 1.5 was normally used to account 
for the disequilibrium of radon and its daughters with Ra-226. The elevated readings 
were normally attributable to geometry effects. If the soil samples showed levels that 
approached the cleanup limits, additional soil was removed. 

A total of 78 soil samples were taken on July 28, August 1, 2, 8 and 11, 1994. The 
results of the soil samples are presented in Table F-2. The samples at stations 270, 
446, and 547 were found to exceed 10.5 pCi/g. However the depth of excavation at 
these points was 3.1, 4.7, and 2.8 feet where the cleanup criterion is 20.5 pCi/g. 
Only the sample at station 446 exceeded the cleanup criterion (29.27 pCi/g). A 
review of, the data suggest that the spectrometer operator made an error in recording 
a number by recording only 4 digits of a 5 digit number for a region of interest 
attributable to Th-232 decay. This results in an erroneously high Ra-226 
concentration result rather that a result of approximately 6 pCi/g which is believed to 
be the actual value. The low gamma value for that area support the conclusion that 
the soil sample result is an anomaly. 

The results of the Highway 605 right-of-way verification are presented in Appendix 
F. 

6.2.2 Characterization of State Highway 605 Right of Way South of Hamilton 
Construction Company Entrance. 

The area south of the entrance to Hamilton Construction Company entrance was done 
to assure that all contamination south of the mill site had been removed. Soil samples 
were taken from an additional 1600 feet of right of way. Stations were located by 
survey at 25-ft intervals and soil samples taken according in the same manner as 
specified in the verification plan. 

The results of the soil sample analyses show that all samples were below the Ra-226 
cleanup criterion of 10.5 pCi/g. Gamma readings were not documented. The Ra-226 
concentration data are presented in Table F-3 of Appendix F. 
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6.2.3 Verification of County Road 63 Road Base 

In June 1994, the rock and upper road base material was removed from County Road 
63 along with right-of-way surface soils. The excavation began approximately 1000 
feet west of the west end of the Large Tailings Pile and extended 7700 feet to State 
Highway 605. Soil samples (0-6 inch and 6-12 inch) were taken from the center of 
the road base at 100-ft intervals. Approximately two feet of road base material was 
then placed and the road immediately reconstructed prior to obtaining the sample 
results. Seven of the 154 soil samples exceeded the 10.5 pCi/g cleanup criterion for 
surface soils. Five of the elevated samples were taken from the excavated surface (0-
6 inches) exceeded the 10.5 pCi/g cleanup criterion for the surface layer with a 
maximum Ra-226 concentration of 15.14 pCi/g. Only one sample exceeded the 20.5 
pCi/g cleanup criterion for subsurface soils. The sample was taken at 6-12 inches 
beneath the excavated surface and was analyzed to have a Ra-226 concentration of 
23.8 pCi/g and a U-nat concentration of 143 pCi/g. Since the 0-6 inch sample at that 
location had very low radioactivity, the 23. 8 pCi/ g probably represents the activity of 
a sample of the original road base material which commonly has a high uranium 
content in the area. The data are presented in Table F-4 of Appendix F. 

HMC contends that the cleanup of the County Road 63 meets· the intent of the 
standards since the 0-6 inch samples were taken below grade where the criterion is 
20.5 pCi/g. The 23.8 pCi/g sample, because of the high uranium content, probably 
was taken from the original road base material. 

No gamma exposure rate measurements were documented since the high gamma-ray 
shine from the uncovered north side slope of the Large Tailings Pile masked any 
radiation emitted from the road base at the time. 

6.2.4 Characterization of Ore Spillage on State Highway 605 Right of Way North of 
County Road 93 Intersection. 

Highway 605 was used to haul ore to the Homestake Mill and other mills in the area. 
Because the ore was hauled in open trucks, ore and ore dust is present in the soils 
along the roads throughout the region. This contamination has been found at 
significant depths due to regrading and ditching activities. 

HMC decided to characterize the right of way north of the County Road 63 
intersection to determine the character and depth of contamination. Samples were 
taken north of the intersection on both sides of the highway at approximately 150-feet 
intervals for approximately 2500 feet. Six-inch deep samples were taken to a total 
depth of 2 feet. The data showed that contaminated soils exceeding the Ra-226 
cleanup criterion extended to 2 feet or mor~ for much of the 2500 feet. No 
correlation with proximity to the HMC mill site is apparent. 

18 



The quality control samples that were split and sent to an outside laboratory were 
analyzed for Ra-226 and U-nat. As anticipated, the results of these twelve quality 
control samples showed that most of the Ra-226 activity in the samples could be 
attributed to uranium ore rather than tailings, especially since much of uranium would 
have been solubilized and transported away over the long period of time. Table F-5 
and a map are included in Appendix F which provide the radiological data and sample 
locations. 

HMC concluded that it was not their responsibility to decontaminate the right of way 
since the contamination did not result from HMC site operations. 

6.3 Verification of Areas Using GPS-Based Radiological Survey Data and Soil 
Sampling Data 

The GPS-based radiological survey data· was down loaded into the AutoCADD computer 
application where site features, isocontours, and the state plane reference coordinates were 
shown on 24-in by 36-in maps. A set of 83 maps displaying this information is included as 
Appendix J. Isocontour lines at the action level of 21,000 cpm for the outer zone and 28,000 
cpm for the inner zone are shown. Areas exceeding the action levels were either further 
decontaminated or the area was sampled to demonstrate compliance with the standard. 

In order to implement the NRC-approved verification plan, it was necessary to evaluate each 
33.3-ft by 33.3-ft grid block in order to determine that there were the required minimum number 
of gamma data points within the grid block, to determine the average gamma count rate within 
the grid block, and to identify those 33.3-ft by 33.3-ft grid blocks that exceeded the gamma 
action level of 21,000 cpm for the outer zone and 28,000 cpm for the inner zone. In addition, 
the location of the 33.3-ft by 33.3-ft grid blocks with the highest average count rates within the 
500-ft by 500-ft (inner zone) and 1000-ft by 1000-ft (outer zone) were required for sampling 
purposes. This was accomplished by importing the data into a data base manager and sorting 
the data into the 33.3-ft by 33.3-ft grids. Note that each 500-ft by 500-ft grid block has 225 of 
the 33.3-ft by 33.3-ft grid blocks. For each 500-ft by 500-ft grid block, a summary sheet was 
created where the 33.3-ft grid block with the maximum average gamma was identified by name 
and location, the average gamma value, and the number of points that were available in 
calculating the average gamma count rate. In addition, those grid blocks having fewer than five 
data points for outer zone and fewer than seven data points for the inner zone were identified. 
Also all grids having average gamma count rates higher than the action level are listed. These 
GPS Data Sort Summary Sheets are included in Appendix I. 

6.3.1 Verification of the Inner Zone 

The verification of the portions of the inner zone (Figure 3-2) that were not previously 
discussed in Section 6-1 and Section 6-2 consist of areas to the south and east of the 
Large Tailings Piles. In some instances, there is overlap in the data due to the 
disturbance of an area from construction activities and the area was reverified or it 
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was unknown to the verification field crew that the area had already been verified 
using the previously approved verification method. 

Areas within the Inner Zone that will not be verified at this time are the tailings piles, 
the areas where the evaporation ponds and collection ponds are placed, the Mill Site 
Area, and the two Debris Disposal Pits. The reclamation of the Mill Site and two 
Debris Disposal Pits is addressed in the Uranium Mill Decommissioning Report. 
Evaporation Pond No. 2 was constructed during the summer of 1995. The area on 
which the pond was constructed was decontaminated and verified. However, since 
the license condition requires that, upon decommissioning of the facility, the pond will 
be removed and the underlying area verified, these data are not presented in this 
report. 

The gamma-ray data resulting from averaging the gamma-ray count rates for each 
33.3-ft by 33.3-ft grid block is represented in Figure 6-1, where the colors indicate 
areas where the average gamma-ray count rate is above 28,000 cpm, between 21,000 
cpm and 28,000 cpm, and below 21,000. All areas above 28,000 required soil 
samples since the shine from the area prevented verification based on gamma-ray 
count rate. For 500-ft by 500-ft grid blocks having no areas higher than 28,000 cpm, 
the 33.3-ft by 33.3-ft grid block having the highest gamma count rate was sampled 
and analyzed for Ra-226. Also any grid than did.not meet the minimum number of 
data records was either sampled or additional data obtained and added to the data 
base. 

The grid blocks that were sampled are shown in Figure 6-2. The results of the Ra-
226 analyses are presented in Table H-1 of Appendix H. The results show that this 
approach has been very conservative since no soil samples exceeded the 10.5 pCi/g 
cleanup criterion. In fact, no sample exceeded 5 pCi/ g. The mean of the 72 samples 
is 1.11 pCi/ g with a standard deviation of 1. 05 pCi/ g. This clearly indicates that the 
area has been remediated to meet the unrestricted release criteria. 

The data in Figures 6-1 and 6-2 do not always align with the site features. In most 
cases, the exact boundary of the site feature had not been determined. In others, an 
overlap is shown where a portion of a grid block was sampled whereby the resolution 
of each point on the maps is 33.3-ft by 33.3-ft. Near the Large Tailings Pile, aprons 
had been constructed to cover the area where no radiological data are shown. The 
only area known to not have verification data is the area immediately north of 
Evaporation Pond No. 1 between the pond and Burial Pit No. 5. The soil from this 
area was removed to a large depth leaving a hole where water collected. Since the 
area will be disturbed during the reclamation of the Small Tailings Pile, it was decided 
to verify the area at that time. 
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6.3.2 
( 

C 

Verification of Outer Zone 

6.3.2.1 Statistical Test for Study Area within the Innermost Portion of the Outer 
Zone 

A statistical test was developed in accordance with the verification plan to assure that 
the use of the 21,000 cpm gamma action level resulted in a high probability that each 
100 m2 (33.3-ft by 33.3-ft) grid block meets the cleanup criterion of 5 pCi/g above 
background, or 10.5 pCi/g. The test was applied to the 33.3-ft by 33.3-ft grid blocks 
within each 500-ft by 500-ft grid block that has the highest average gamma reading 
in the innermost portion of the outer zone. The verification plan indicated that if the 
mean concentration of this set of measurements met the soil concentration cleanup 
criterion at the 95 percent confidence level, then the soil sampling strategy would be 
to sample only the grid block within each 1000' by 1000' grid block that has the 
highest average gamma-ray count rate. 

Fifty-two 500-ft by 500-ft grid blocks were evaluated for this test. The grid blocks 
were chosen according to the NRC-approved verification procedure and are 
highlighted in Figure 6-3. Data sorts were done to establish the 33.3-ft by 33.3-ft 
grid block having the highest average gamma-ray count rate. These data sort sheets 
are provided in Appendix G. Table 6-1 presents the data for each 33.3-ft by 33.3-ft 
grid block representing the average highest gamma count rate within each of the 52 
larger grid blocks. The table shows that the average count rate is 16,629 cpm with 
a standard deviation of 2,460 cpm. The average Ra-226 concentration is 2.51 pCi/g 
with a standard deviation of 0.52 pCi/g. 

The EPA recommended procedure for testing data for compliance with a guideline 
value at a desired level of confidence (NUREG/CR-5849, Equation 8-13) was applied 
to this set of data. The test is to calculate the mean plus the standard error 
corresponding to the desired level of confidence and compare that value to the cleanup 
criterion of 10.5 pCi/g. In equation form, 

- s µ =X+tl- df-
11 a, /ii 

where t1_0 df is the "t" statistic for the 95% level for the degrees of freedom, df, taken 
from stati.stical tables, X is the arithmetic mean, s is the standard deviation, and n is 
the number of data points. 

From the "student t" tables, the "t" statistic is 1.68 for 51 degrees of freedom at the 
95 percent confidence ( one sided) level. Substituting the numbers in the above 
equation gives 2.6 pCi/g. This value of 2.6 pCi/g must be less than the 10.5 pCi/g 
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Homestake Mining Company of California 
Grants Operations 

Table 6-1 Ra-226 and Gamma Count Rate Data for the Outer Zone Statistical Test 

· Grid Number 
E031222 
E032142 
E033049 
E034114 
E041056 
E042169 
E043111 
E044145 
E051195 
E052153 
E053151 
E054059 
E061067 
E063127 
E064147 
E073127 
E074147 
E082251 
E083203 
E084171 
E091155 
E092248 
E093135 
E094059 
E101114 
E102084 
E 103101 
E 113166 

HMC Laboratory (pCi/g) 
3.54 
1.21 
1.65 
2.24 
1.77 
0.10 
1.00 
1.46 
2.72 
2.64 
1.75 
1.28 
2.22 
3.27 
3.29 
1.15 
2.45 
4.18 
1.12 
1.25 
5.86 
4.24 
5.47 
4.89 
5.49 
3.17 
4.86 
4.10 

25 

Gamma (avg cpm) 
15818 
14898 
12839 
12936 
13051 
16630 
13085 
13569 
13934 
16153 
15472 
15365 
15732 
15801 
15539 
15075 
15433 
17779 
16087 
18796 
19093 
20767 
19030 
19882 
21766 
20674 
20059 
17927 



Homestake Mining Company of California 
Grants Operations 

Table 6-1 Ra-226 and Gamma Count Rate Data for the Outer Zone Statistical Test 

Grid Number 
D093206 
D094229 
D103249 
D104176 
D113084 
F102237 
F103039 
G092096 
G094067 
H092225 
H093095 
J091041 
J084225 
K082076 
K073084 
K074174 
K061142 
K063196 
K064177 
J051164 
J054255 
J041053 
J042218 
H043239 
Mean 
Std. Deviation 
Number 
Standard Error 

HMC Laboratory (pCi/g) 
2.02 
2.79 
2.38 
4.02 
2.04 
1.74 
3.19 
2.38 
1.67 
1.37 
0.79 
2.10 
2.34 
3.38 
3.46 
0.47 
1.58 
3.07 
1.22 
2.26 
1.15 
2.27 
1.71 
2.79 
2.51 
1.33 

52 
0.03 

26 

Gamma (avg cpm) 
15253 
17648 
20918 
21964 
20785 
18906 
15298 
13361 
12833 
17007 
18226 
17219 
15199 
16690 
13934 
15601 
18007 
17974 
16043 
14390 
18230 
15650 
15408 
14980 

16629.12 
2460.06 

52 
47.31 



cleanup criterion in order to pass the test, which obviously passes with ease. The data 
in Table 6-1 confirm the conservatism of the 21,000 cpm action level in that of the 
52 grids tested, eight of the grids actually exceeded 20,000 cpm with two slightly 
above 21,000 cpm. However the maximum Ra-226 concentration was 5.9 pCi/g, 
much lower than the 10.5 pCi/g cleanup criterion. 

Since the data passed the statistical test, the verification plan specifies that the 33.3-ft 
by 33.3-ft grid block having the highest average gamma count rate within each 1000-ft 
by 1000-ft grid block will be sampled. A similar statistical test will be done on the 
set of data from the grids sampled from the 1000-ft by 1000-ft grids. 

6.3.2.2 Verification Data for Outer Zone 

Upon passing the statistical test addressed in Section 6.3.2.1, the OPS-radiological 
survey maps were examined visually and by the data sort technique to assure that the 
minimum number of gamma data records existed for each grid block. In some grid 
blocks requiring additional data, more data were obtained and added to the data base; 
in others, a soil sample was taken from the grid block to demonstrate compliance with 
the 10.5 pCi/g cleanup criterion. The data sort provided the name of the 33.3-ft by 
33.3-ft grid block having the highest average gamma count rate within each 500-ft 
grid block. These grid blocks made up the four possible grid blocks to be sampled 
for each 1000-ft by 1000-ft grid. · 

The Ra-226 concentration values for the grid blocks having the highest gamma-ray 
count rate within each 1000-ft by 1000-ft grid block are provided in Table H-2 of 
Appendix H. No samples were found to exceed the cleanup criterion and therefore 
no further decontamination was required. All samples were less than 8 pCi/g. 

The set of Ra-226 concentration data for the 78 samples taken in the outer zone (not 
including the statistical test data presented in Section 6.3.2.1) has a mean of 2.95 
pCi/g and .a standard deviation of 1.89 pCi/g. Applying the statistical test as 
described in Section 5.3.2.1, the mean plus the standard error at the 95 percent 
confidence level is equal to 3. 5 pCi/ g. This clearly passes the statistical test and 
confirms the verification of the outer zone. 
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7 .0 Quality Control 

Condition 29C of License SUA-1471 requires that a minimum of 15 percent of soil verification 
samples be recounted by an off-site vendor laboratory using gamma-ray spectroscopy or 
chemical analysis. The condition also specifies that a minimum of 5 percent of the samples must 
be analyzed by chemical analysis .. This has been interpreted and implemented by HMC as a 
minimum of 10 percent of the samples will be analyzed by gamma-ray spectroscopy and a 
minimum of one half of those ten percent will also be analyzed by chemical analysis. 

The verification data presented in the tables shows the results of all analyses done on the 
samples. For example, Appendix H consists of the verification soil sample results using the 
verification procedure based on sampling the grid blocks with the highest gamma-ray count rate 
(post March 1, 1995 procedure). This procedure was applied to more than 90 percent of the 
area. The data in Appendix H shows that 150 verification soil samples were taken and analyzed 
by the on-site HMC laboratory. Of those 150 samples, 15 samples were analyzed by an off-site 
laboratory using gamma-ray spectroscopy. An additional 21 samples were analyzed at off-site 
laboratories using chemical analyses. Additional QC data are presented in the remaining 
appendices. 

The results of the QC program were evaluated by the Radiation Protection Administrator at least 
monthly. Agreement was within normal analytical accuracy and precision. 
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8.0 Summary 

The data presented in this report indicate that the cleanup of the off-pile windblown contaminated 
areas within the HMC site has been accomplished using procedures approved by the NRC. The 
extensive gamma-ray data as presented on the maps provide a high degree of assurance that 
every 100 m2 grid block is either below the action level or has been sampled and demonstrated 
to be below the cleanup criteria. The statistical tests have also demonstrated that the action 
levels used were very conservative in that the set of samples representing 100 m2 area grid 
blocks having the highest average gamma-ray count rates all were beneath the cleanup criteria. 
The statistical test showed that the means of these data sets for the inner zone, the outer zone, 
and the special statistical test within the outer zone were all below the cleanup criteria at the 
95 percent level. In fact, the mean Ra-226 concentration of these samples was 1.1 pCi/g and 
2.5 pCi/g for the inner zone and outer zone, respectively. 

The cleanup of the road right of ways was done under somewhat more difficult conditions in that 
immediate backfilling was required by the state and local government agencies. However it was 
demonstrated that this was accomplished with a high degree of certainty that the cleanup criteria 
were met. 

The application of the verification plan approved prior to March 15, 1995 was applied for the 
Trucking Yard Area, the area around the North Ore Storage Pad, and at the north and west toe 
of the Large Tailings Pile. These areas were ·verified using the soil sampling procedure in the 
NRC-approved verification plan. However, at the time of the cleanup, the north and west side 

( slopes of the Large Tailings Pile had not been covered and thus the gamma-shine from the pile 
was the major contributor to the exposure rate. Therefore while the exposure rate measurements 
were used to guide the excavation, the levels were not documented. These areas were then 
backfilled to the original grade. The fact that the soil samples demonstrated that the surface 
cleanup criteria (10.5 pCi/g) had been met and that the area required extensive backfill to bring 
it back to grade provides additional assurance that these areas meet the cleanup criteria. This 
area constitutes a very small fraction of the total remediated area. 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

REGION IV 

URANIUM RECOVERY FIELD OFFICE 
BOX 25325 

DENVER. COLORADO 110225 

RECEfVED 

-iuG ·2 7 1993 

~Uu 2 5 1993 
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Docket No. 40-8903 
SUA-1471, Amendment No. 15 

Homestake Mining Company 
ATTN: Harold Barnes 
650 California Street 
San Francisco, California 94108-2788 

Dear Mr. Barnes: 

------------ .. ---------------

Pursuant to Title 10, Code of Federal Regulations, Part 40, and in accordance 
with your submittals by letters dated December 31, 1990; August 28, 1991; and 
April 3, 1992; as modified by the staff, Source Material License SUA-1471 is 
hereby amended to incorporate a mill decommissioning plan by revising 
Condition No. 29 to read as follows: 

29. The licensee shall decommission the Homestake Uranium Mill in accordance 
with Section 2 of the reclamation plan dated January 1991; the 
licensee's August 28, 1991, response to comments 1-10 of the NRC's 
August 2, 1991, letter; and Technical Specifications Bl and B2 of the 
reclamation plan as revised on April 3, 1992. In addition, the licensee 
shall perform a soil cleanup verification survey and sampling program as 
specified below. 

A. Soil samples shall be collected for determination of Ra-226 
content as a minimum at every 50-meter gridpoint and the results 
of gamma surveys conducted at ground level documented at every 
IO-meter gridpoint in areas designated as requiring soil cleanup 
on Figure 5 of the reclamation plan (shown within dotted green 
line on Figure 5). 

8. Soil samples shall be collected for determination of Ra-226 
content as a minimum at every 100-meter gridpoint and the results 
of gamma surveys conducted at ground level documented at every 
IO-meter gridpoint in areas outside of that specified in (A) above 
until results indicate background levels of Ra-226 in soil. 

C. The licensee shall establish a gamma action level which results in 
investigation and/or remediation. This action level shall be 
based on a correlation of gamma levels to Ra-226 concentrations in 
soil established after the main tailings pile has been covered, 
and shall provide at least a 95 percent probability of identifying 
a Ra-226 concentration of 10.5 pCi/g. The action and correlation 
shall be based on surface gamma readings conducted using 
appropriately sensitive and shielded survey instruments and soil 
samples collected at a minimum of 15 locations where expected 
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Ra-226 concentrations are 20 pCi/g or less. The action level, as 
well as the methodology and all data used in determining the 
action level and the gamma:Ra-226 correlation, shall be submitted 
to NRC for review and approval at least 90 days prior to beginning 
the survey program described in (A) or (B) above. 

O. The licensee shall use only soils obtained from borrow areas 
outside the restricted area which have not been impacted by site 
operations to cover the mill disposal area. The location of these 
borrow areas shall be documented. 

E. The licensee shall implement a quality control (QC) program for 
the soil cleanup verification1program which consists of recounting 
using offsite gamma spectroscopy equipment or chemical analysis by 
a vendor laboratory of at least 15 percent of all soil samples 
collected. In addition, a minimum of 5 percent of the QC samples 
shall be chemically analyzed. Results of the QC program shall be 
evaluated by the Radiation Protection Administrator and the 
evaluation documented at least monthly during the verification 
sampling program. 

F. All decommissioning activities shall be documented. Within 
90 days following the completion of mill demolition and disposal 
activities, the licensee shall submit to the NRC a report 
documenting the activities and providing summaries of all data 
generated as part of the radiation safety program for mill 
decommissioning. In addition, within 90 days following the 
completion of the soil cleanup and verification program, the 
licensee shall submit to the NRC a report documenting the cleanup 
activities and providing the results of all soil sampling and 
gamma surveys conducted to verify the adequacy of cleanup. 

[Applicable Amendments: 15] 

All other conditions of this license shall remain the same. The license is 
being reissued to incorporate the above revision. 

An environmental assessment regarding the proposed decommissioning plan was 
completed by the staff on May 12, 1993. Based on the environmental 
assessment, a Finding of No Significant Impact and Notice of Intent to Amend 
License was published in the Federal Register on June 11, 1993 (58 FR 32734). 
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The issuance of this amendment was discussed via telecon between 
Mr. Fred Craft of Homestake and Mr. Pete Garcia of my staff on August 16, 
1993. 

Enclosure: 
Source Material License SUA-1471 

cc: 
H. Barnes, HMC 
B. Garcia, RCPO, NM 
E. Montoya, NMED 

Sincerely, 

Ramon E. Hall 
Director 
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5. Docket or 
Reference No. 40-8903 .-

6. Byproduct. source. and/or 
special nuclear material 

7. Chemic::il and/or physical 8. Maximum amount that licensee :iJI :~ form may possess at any one time ,~ 
under this license "' 

9. 

t 

( 

Uranium 

Authorized Place of 
New Mexico, and the 
County, New Mexico. 

Any Unlimited 

Use: The licensee's uranium mill located in Cibola County, 
licensee's auxiliary ion exchange facility located in McKinley 

[Applicable Amendments: 12] 

10. This license authorizes only the possession of residual uranium and byproduct 
material in the form of uranium waste tailings and other byproduct waste generated 
by the licensee's past milling operations in accordance with the programs listed 
below: 

A. "ALARA-Radiation Protection Program," submitted on February 28, 1990. 

B. "Quality Assurance Program for Radiological Monitoring," submitted on 
February 28, 1990. 

C. "Mill Respiratory Protection," submitted on February 28, 1990. 

0. "Occupational and Environmental Monitoring and Surveillance Program," 
submitted on April S, 1990. 

E. "Emission Control Device Program," submitted on June 19, 1987. 

F. "Uranium Mill Bioassay Program," submitted on June 19, 1987. 

Anywhere the word "will" is used, it shall denote a requirement. 

[Applicable Amendments: 2, 6, 12] 
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The 1 i censee shall determine that employees leaving work are not contaminated with 
radioactive materials. When an employee has showered and changed clothes 
leaving work, he may be assumed to be free of contamination. 

prior to 

The licensee shall implement an embankment inspection program as specified in the 
submittal dated September 21, 1987, with the exception that quarterly darn 
evaluations need no longer be performed. The annual training of site personnel 
responsible for darn inspections shall be conducted by a registered professional 
engineer. 

An annual technical evaluation report of the large and small tailings impoundments 
shall be prepared under the direction of a registered professional engineer 
experienced in darn design and construction. The evaluation should include an 
inspection of the large and small tailings impoundments, a review and assessment 
of all associated monitoring data and inspection reports, and an overall judgement 
of the effectiveness of the inspection program. A copy of the report shall be 
submitted to the NRC, Uranium Recovery Field Office, within 1 month of completion 
of the report. 

[Applicable Amendments: 2, 12, 14] 

The licensee is hereby authorized to possess byproduct material in the form of 
uranium waste tailings and other byproduct wastes generated by the licensee's 
milling operations. 

Release of equipment or packages from the restricted area shall be in accordance 
with the attachment to SUA-1471 entitled, "Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses for Byproduct or Source Materials," dated September 1984. 

The results of all effluent and environmental monitoring required by this license 
shall be reported in accordance with 10 CFR 40, Section 40.65, with copies of the 
report sent to the NRC, Uranium Recovery Field Office. Monitoring data shall be 
reported in the format shown in the attachment to SUA-1471 entitled, "Sample 
Format for Reporting Monitoring Data." All ground-water monitoring data shall be 
reported as described in License Condition No. 35. [Applicable Amendments: 5] 

16. Before engaging in any activity not previously assessed by the NRC, the licensee 
shall prepare and record an environmental evaluation of such activity. When the 
evaluation indicates that such activity may result in a significant adverse 
environmental impact that was not previously assessed or that is greater than that 
previously assessed, the licensee shall provide a written evaluation of such 
activities and obtain prior approval of the NRC in the form of a license 
amendment. 
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17. Prior to termination of this license, the licensee shall provide for transfer of 
title to byproduct material and land, including any interests therein (other than 

· land owned by the United States 6r the State of New Mexico), which is used for the 
disposal of such byproduct material or is essential to ensure the long-term 
stability of such disposal site to the United States or the State of New Mexico, 
at the State's option. 

18. The licensee shall not make any changes to the approved tailings retention system 
without specific prior approval of the NRC, Uranium Recovery Field Office, in the 
form of a license amendment. 

19. The licensee shall i~plement an interim stabilization program for all tailings not 
covered by standing water as specified in the submittal dated February 16, 1989, 
with the following additional requirements: 

A. Application of chemical stabilizer shall be performed and the application 
documented at least annually. 

B. 

C. 

D. 

Detailed quarterly inspections of the effectiveness of measures implemented 
to control blowing of tailings shall be performed and documented by the 
Radiation Protection Administrator (RPA). 

An annual technical evaluation of the effectiveness of measures implemented 
to control blowing of tailings shall be performed by a team which includes at 
a minimum the RPA and the Resident Manager. The evaluation shall 
specifically address the effectiveness of the erosion control blanket in 
light of the continuing deposition of windblown material, the need for 
additional application of chemical stabilizer, and the need for modification 
of the sprinkler system in response to changes in available beach area. A 
report documenting the evaluation shall be prepared and a copy submitted to 
the NRC by October 1 of each year. · 

An annual soil sampling and gamma survey program shall be performed to verify 
the effectiveness of measures used to control blowing of tailings. The 
results of the sampling and survey program as well as proposals for 
corrective actions for areas exceeding 10.5 pCi/g Ra-226 shall be submitted 
to the NRC by October 1 of each year. The results of the program shall 
specifically be considered as part of the evaluation required by 19(C) above. 

[Applicable Amendments: 2, 6] 

20. The licensee is hereby exempted from the requirements of Section 20.203(e)(2) of 
10 CFR 20 for areas within the mill provided that all entrances to the mill are 
conspicuously posted in accordance with Section 20.203(e)(2) and with the words, 
"Any area within this mill may contain radioactive material." 
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21. The mill Radiation Protection Administrator (RPA), who is responsible for 
conducting the mill radiation safety program, shall possess the minimum 

·qualifications as specified in Sect1on 2.4.1 of Regulatory Guide 8.31, 
"Information Relevant to Ensuring that Occupational Radiation Exposures at Uranium 
Mills will be As Low As is Reasonably Achievable." 

22. The results of sampling, analyses, surveys and monitoring; the results of 
calibration of equipment, reports on audits and inspections; all meetings and 
training courses required by this license and any subsequent reviews, 
investigations, and corrective actions, shall be documented. Unless otherwise 
specified in the NRC regulations, all such documentation shall be maintained for a 
period of at least 5 years. 

23. 

( 

24. 

Standard operating procedures (SOPs) shall be established for all operational 
process activities involving radioactive materials that are handled, processed, or 
stored. Standard operating procedurej for operational activities shall enumerate 
pertinent radiation safety practices to be followed. Additionally, written 
procedures shall be established for nonoperational activities to include in-plant 
and environmental monitoring, bioassay analyses, and instrument calibrations. An 
up-to-date copy of each written procedure shall be kept in the mill area to which 
it applies. 

Al1 written procedures for both operational and nonoperational activities shall be 
reviewed and approved in writing by the RPA before implementation and whenever a 
change in procedure is proposed to ensure that proper radiation protection 
principles are being applied. In addition, the RPA shall perform a documented 
review of all existing operating procedures at least annually. 

The licensee shall be required to use a Radiation Work Permit (RWP) for all work 
or nonroutine maintenance jobs where the potential for significant exposure to 
radioactive material exists and for which no standard written procedure already 
exists. The RWP shall be approved by the RPA or his designee, qualified by way of 
specialized radiation protection training, and shall at least describe the 
following: 

A. The scope of work to be performed. 

B. Any precautions necessary to reduce exposure to uranium and its daughters. 

C. The supplemental radiological monitoring and sampling necessary prior to, 
during, and following completion of the work. 

25. Occupational exposure calculations shall be performed and documented within 1 week 
of the end of each regulatory compliance period as specified in 
10. CFR 20.103(a) (2) and 10 CFR 20.103(b) (2). Routine airborne ore dust and 
yellowcake samples shall be analyzed in a timely manner to allow exposure 
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calculations to be performed in accordance with this condition. Required 
nonroutine monitoring for ore dust and yellowcake exposure shall be analyzed and 

· the results reviewed by the RPA within 2 working days after sample collection. 

Mill tailings, other than small samples for purposes such as research or analysis, 
shall not be transferred from the site without specific prior approval of the NRC 
in the form of a license amendment. The licensee shall maintain a permanent 
record of all transfers made under the provisions of this condition. 

All liquid effluents from mill process buildings, with the exception of sanitary 
wastes, shall be discharged to the tailings impoundment. 

The licensee shall maintain an NRC-approved financial surety arrangement 
consistent with 10 CFR 40, Criteria 9 and 10, adequate to cover the estimated 
costs, if accomplished by a third party, for decommissioning and decontamination 
of the mill and mill site, reclamation of tailings or waste disposal areas, 
ground-water restoration, and the long-term surveillance fee. Within 3 months of 
NRC approval of a revised reclamation plan, the licensee shal} submit for NRC 
review and approval a proposed revision to the financial surety arrangement if 
estimated costs for the newly approved plan exceed the amount covered in the 
existing financial surety. The revised surety arrangement shall then be in effect 
within 3 months of written NRC approval. Along with each proposed revision or 
annual update, the licensee shall submit supporting documentation showing a 
breakdown of costs and the basis for the cost estimate. The attachment to the 
license entitled, "Recommended Outline for Site Specific Reclamation and 
Stabilization Cost Estimates," outlines the minimum considerations used by the NRC 
in the review of site closure cost estimates. 

The licensee's currently approved surety, a Parent Company Guarantee issued by 
Homestake Mining Company, shall be continuously maintained in an amount no less 
than $20,000,000 for the purpose of complying with 10 CFR 40, Criteria 9 and 10, 
until a replacement is authorized by the NRC. The use of a parent company 
guarantee necessitates an evaluation of the corporate parent as part of the annual 
surety update. In addition to the cost information required above, the annual 
submittal must include updated documentation of the (1) letter from the chief 
financial officer of the parent company, (2) auditor's special report confirmation 
of chief financial officer's letter, (3) schedule reconciling amounts in chief 
financial officer's letter to amounts in financial statements, and (4) parent 
company guarantee if any changes are appropriate. 

[Applicable Amendments: 9, 12] 

29. The licensee shall decommission the Homestake Uranium Mill in accordance with 
Section 2 of the reclamation plan dated January 1991; the licensee's August 28, 
1991, response to comments 1-10 of the NRC's August 2, 1991, letter; and Technical 
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Specifications Bl and B2 of the reclamation plan as revised on April 3, 1992. In 
addition, the licensee shall perform a soil cleanup verification survey and 

·sampling program as specified below. 

A. Soil samples shall be collected for determination of Ra-226 content as a 
minimum at every SO-meter gridpoint and the results of gamma surveys 
conducted at ground level documented at every IO-meter gridpoint in areas 
designated as requiring soil cleanup on Figure 5 of the reclamation plan 
(shown within dotted green line on Figure 5). 

B. Soil samples shall be collected for determination of Ra-226 content as a 
minimum at every 100-meter gridpoint and the results of gamma surveys 
conducted at ground level documented at every 10-meter gridpoint in areas 
outside of that specified in (A) above until results indicate background 
levels of Ra-226 in soil. 

C. The licensee shall establish a gamma action leve] which results in 
investigation and/or re.mediation. This action level shall be based on a 
correlation of gamma levels to Ra-226 concentrations in soil established 
after the main tailings pile has been covered, and shall provide at least a 
95 percent probability of identifying a Ra-226 concentration of 10.5 pCi/g. 
The action and correlation shall be based on surface gamma readings conducted 
using appropriately sensitive and shielded survey instruments and soil 
samples collected at a minimum of 15 locations where expected Ra-226 
concentrations are 20 pCi/g or less. The action level, as well as the 
methodology and all data used in determining the action level and the 
gamma:Ra-226 correlation, shall be submitted to NRC for review and approval 
at least 90 days prior to beginning the survey program described in (A) or 
(B) above. 

D. The licensee shall use only soils obtained from borrow areas outside the 
restricted area which have not been impacted by site operations to cover the 
mill disposal area. The location of these borrow areas shall be documented. 

E. The licensee shall implement a quality control (QC) program for the soil 
cleanup verification program which consists of recounting using offsite gamma 
spectroscopy equipment or chemical analysis by a vendor laboratory of at 
least 15 percent of all soil samples collected. In addition, a minimum of 
5 percent of the QC samples shall be chemically analyzed. Results of the QC 
program shall be evaluated by the Radiation Protection Administrator and the 
evaluation documented at least monthly during the verification sampling 
program. 

F. All decommissioning activities shall be documented. Within 90 days following 
the completion of mill demolition and disposal activities, the licensee shall 
submit to the NRC a report documenting the activities and providing summaries 
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of all data generated as part of the radiation. safety program for mill 
decommissioning. In addition, within 90 days following the completion of the 
soil cleanup and verification program, the licensee shall submit to the NRC a 
report documenting the cleanup activities and providing the results of all 
soil sampling and gamma surveys conducted to verify the adequacy of cleanup. 

[Applicable Amendments: 15] 

The licensee shall implement a program to m1n1m1ze dispersal of dust from the ore 
stockpile area(s). This program shall include written operating procedures. The 
effectiveness of the control method used shall be evaluated weekly by means of a 
documented inspection. 

The licensee is authorized to construct and operate a lined brine evaporation pond 
in accordance with plans, conditions, revisions, and commitments made in 
conjunction with Ground Water Discharge Plan DP-339, approved by the Ground 
Water/Hazardous Bureau of the State of New Mexico by a letter dated January 17, 
1986, signed by Ernest Rebuck. Such plans, conditions, revisions, and commitments 
are contained in submittals and correspondence from Homestake Mining Company dated 
March 22, 1984, April 9, 1984, and April 17, 1986; and includes a commitment by 
letter dated April 11, 1986, to reclaim the pond area in accordance with 
applicable reclamation standards after the cessation of operations. 
[Applicable Amendments: 5, 8] 

The licensee shall comply with the following: 

A. The quantity of air sampled and the method of analysis shall result in a 
lower limit of detection (LLD) for all in-plant air sampling of at least 
10 percent of the respective maximum permissible concentration for restricted 
areas. 

B. Analysis of urine samples shall util.ize an LLD of at least 5 ug/1 uranium. 

C. A copy of the report documenting the annual ALARA audit shall be submitted to 
the NRC, Uranium Recovery Field Office, for review within 30 days of 
completion of the audit. 

[Applicable Amendments: 2] 

33. All eating areas and change rooms 'located in mill process areas shall be 
spot-checked weekly for removable surface contamination. Areas shall be promptly 
cleaned if surface contamination levels exceed the values listed in Table 1 of 
Regulatory Guide 8.30. In addition, all laboratory surfaces used for preparation 
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' --
of bioassay samples shall be spot-checked prior to sample analysis and 
decontaminated if removable contamination levels exceed 200 dpm alpha/100 cm 2 • 

'The results of all surveys and spot checks shall be documented. 
[Applicable Amendments: 2] 

34. DELETED by Amendment No. 4. 

35. The licensee shall implement a complianc~ monitoring program containing the 
fa 11 owing: 

A. 

B. 

Implement the monitoring program shown in Table 5-1 of the September 15, 
1989, submittal. Additionally, the volumes of water injected and recovered 
as part of the corrective action program shall be monitored and documented 
quarterly. 

Comply with the following ground-water protection standards at brine 
evaporation pond point-of-compliance Wells Dl and BP, at the inactive 
tailings impoundment point-of-compliance Wells Y and X, and at the active 
tailings impoundment point-of-compliance Wells S4, S3, MS, and DQ with 
background being recognized in Well P: 

chromium= 0.06 mg/1, molybdenum= 0.03 mg/1, selenium= 0.10 mg/1, vanadium 
= 0.02 mg/1, uranium= 0.04 mg/1, radium-226 and -228 = 5.0 pCi/1, and 
thorium-230 = 0.30 pCi/1. 

C. Implement the corrective action program described in the September 15, 1989, 
submittal due to exceeding ground-water protection standards, with the 
objective of returning the concentrations of chromium, molybdenum, selenium, 
thorium-230, uranium, and vanadium to the concentration limits specified in 
35(8) above. 

D. Operate the lined evaporation pond and enhanced evaporation system as 
described in the June 8 and 28, 1990, submittals. 

E. Submit a semiannual ground-water monitoring report in accordance with the 
reporting requirements of 10 CFR 40.65. Also, submit, by February 28 of each 
year, a performan~e review of the corrective action program that details the 
progress towards attaining ground-water protection standards. 

(Applicable Amendments: 3, 4, 5, 7, 8, 10, 11] 

36. The licensee shall complete site reclamation in accordance with an approved 
reclamation plan. The ground-water corrective action plan shall be conducted as 
authorized by License Condition No. 35. All activities shall be completed in 
accordance with the following schedules. 
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To ensure timely compliance with target completion dates established in the 
Memorandum of Understanding with the Environmental Protection Agency 
(56 FR 55432, October 25, 1991), the licensee shall complete reclamation to 
control radon emissions as expeditiously as practicable, considering 
technological feasibility, in accordance with the following schedule: 

(1) Windblo~n tailings retrieval and placement on the pile: 

For the Large Impoundment - December 31, 1996. 

For the Small Impoundment - May 31, 1997. 

(2) Placement of the interim cover to decrease the potential for tailings 
dispersal and erosion: 

(3) 

For the Large Impoundment - December 31, 1996. 

For the Small Impoundment May 31, 1997. 

Placement of final radon barrier designed and constructed to limit radon 
emissions to an average flux of no more than 20 pCi/m2/s above 
background: 

For the Large Impoundment which has no evaporation ponds - December 31, 
1996. 

For the Small Impoundment, tailings pile surface areas are essentially 
covered by evaporation ponds constructed as part of the ground-water 
corrective action program. Prior to December 31, 2001, the areas not 
covered by the evaporation ponds shall have final radon barrier in 
place. Final radon barri_er placement over the entire pile shall be 
completed within 2 years of completion of ground-water corrective 
actions. 

Reclamation, to ensure required longevity of the covered tailings and 
ground-water protection, shall be complete as expeditiously as is reasonably 
achievable, in accordance with the following target dates for completion: 

(1) Placement of erosion protection as part of reclamation to comply with 
Criterion 6 of Appendix A of 10 CFR Part 40: 

For the Large Impoundment - September 30, 1999. 

For the Small Impoundment - July 1, 2014. 



IRC Form 374A 
,-84) 

C. 

U.S. Nl .:AR REGULATORY COMMISSION 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

License number 
PAGE lQ OF 

0- 3 

A~113 2 5 1993 

(2) Projected completion of ground-water corrective actions to meet 
performance objectives specified in the ground-water corrective action 
plan - May 1, 2010. 

Any license amendment request to revise the completion dates specified in 
Section A must demonstrate that compliance was not te~hnologically feasible 
(including inclement weather, litigation which c~mpels delay to reclamation, 
or other factors beyond th~ control of the 1 icensee). 

D. Any license amendment request to change the target dates in Section B above, 
must address added risk to the public health and safety and the environment, 
with due consideration to the economic costs involved and other factors 
justifying the request such as delays caused by inclement weather, regulatory 
delays, litigation, and other factor beyond the control of the licensee. 

[Applicable Amendments: 13] 

The licensee shall reclaim the large and small tailings impoundments as stated in 
their January 31, 1991, Reclamation Plan, as revised by submittals dated August 
28, 1991, April 3, April 30, and December 21, 1992, and June 30, 1993, submittals, 
with the following additional requirements. 

A. The cover system for the large tailings impoundment shall be as defined on 
Figure 3.4 of Attachment #5 to the licensee's June 30, 1993, submittal except 
the clayey sand radon barrier shall be 8 feet thick and shall consist of 
minus 3/4-inch material, containing at least 25 percent passing the No. 200 
sieve, Atterberg limits plotting above the "A" line; and shall be compacted 
in 6-inch lifts to at least 95 percent of Standard Proctor density within 
minus 2 to plus 2 percent of the optimum moisture content. 

' B. The radon barrier for the small impoundment shall be 14 feet thick and shall 
coniist of minus 3/4-inch material, containing at least 25 percent passing 
the No. 200 sieve, Atterberg limits plotting above the "A" line; and shall be 
compacted in 6-inch lifts to at least 95 percent of Standard Proctor density 
within minus 2 to plus 2 percent of the optimum moisture content. 

C. The licensee shall submit a construction quality control program for NRC 
review and approval prior to placing any portion of the radon barrier that 
will ensure that the specification which limits the activity of the radon 
barrier material to 5 pCi/g above background is not exceeded. 

D. The construction quality assurance and control program shall be as defined in 
the Staff Technical Position On Testing and Inspection (NRC, 1989). The 
acceptable correlation between ASTM D 2922 and ASTM D 1556 shall be as 
defined in the licensee's April 30, 1992, submittal. 
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F. The radon barrier shall not be placed on the top surface of the large 
tailings impoundment until the settlement has been demonstrated to be at 
least 90 percent of expected settlement, and the results of this 
determination have been reviewed and accepted by the NRC. The radon barrier 
may be placed on the large impoundment side slopes following final grading of 
the impoundment. Care shall be taken to preclude the possibility of ponding. 
Before the erosion protection is placed, it shall be verified that the radon 
barrier material meets the specifications. 

G. The adequacy of the erosion protection proposed for the side slopes of both 
the large and small impoundments shall be reevaluated considering any 
increases in impoundment heights due to the revised radon attenuation cover 
design. 

H. All reclamation plan requirements shall be incorporated into a single 
comprehensive document by October 31, 1993. This may be accomplished by 
providing appropriate revisions to the January 31, 1991, reclamation plan 
drawings and technical specifications, or by providing new drawings and 
technical specifications. 

I. A completion report shall be provided within 6 months of the completion of 
construction. This report, including as-built drawings, shall verify that 
reclamation of the site has been performed according to the approved plan. 
The report shall also include summaries of results of the quality assurance 
and control testing to demonstrate that approved specifications were met. 

[Applicable Amendments: 14] 

AUG 2 5 1993 
------------

FOR THE NUCLEAR REGULATORY COMMISSION 

R man E. Hall, Director 
Uranium Recovery Field Office 
Region IV 
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··RECEIVED MAR - 7 1995 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 205.55-0001 

March 1, 1995 

Mr. F. R. Craft, Resident Manager 
·Homestake Mining Company 
P.O. Box 98 
Grants, New Mexico 87020 

SUBJECT: SOIL CLEANUP VERIFICATION SURVEY AND SAMPLING PLAN 

Dear Mr. Craft: 

The U.S. Nuclear Regulatory Commission staff has completed its review of your 
amendment request submitted in your letter dated September 15, 1994. The 
review found the proposed "Soil Cleanup Verification Survey and Sampling Plan 
for Use at the Grants Uranium Mill Tailing Site," dated September 1994, 
acceptable, and the amendment is approved. 

Therefore, pursuant to Title 10 of the Code of Federal Regulations, Part 40, 
Source Material License SUA-1471 is hereby amended by revising License 
Condition No. 29. All other conditions of this license shall remain the same. 
A copy of the staff's Technical Evaluation Report for the license amendment is 
Enclosure 1. The license is being revised to incorporate the above 
modification (Enclosure 2). 

If you have any questions regarding this letter or the enclosures, please 
contact Ken Hooks at (301) 415-7777. 

Sincerely, . '.'! 

~-//~__/, /d~I. 

Docket No. 40-8903 
SUA-1471, Amendment No. 20 

Enclosures: As stated 

cc: Shawn Ghose, USEPA, Region 6 
Kerrie Neet, NMED Superfund 

Section 
Diana Malone, Navajo Superfund 

Project 

Joseph J. Holonich, Chief 
High-Level Waste and Uranium 

Recovery Projects Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards 



TECHNICAL EVALUATION REPORT 

·E: January 11, 1995 
I 

DOCKET NO. 40-8903 LICENSE NO. SUA-1471 

LICENSEE: Homestake Mining Company of California 

FACILITY: Homestake {Grants Uranium Mill) 

·PROJECT MANAGER: Kenneth Hooks 

TECHNICAL REVIEWER: Elaine Brummett 

SUMMARY ANO CONCLUSIONS: 

By letter dated September 15, 1994, Homestake Mining Company (Homestake) requested that 
License Condition 29 be amended to approve its "Soil Cleanup Verification Survey and 
Sampling Plan." After discussions with the Nuclear Regulatory Commission staff, 
Homestake provided additional data by letter dated October 31, 1994, and a revised plan 
by letter dated December 13, 1994. The plan relies on an improved gamma survey 
procedure and a conservative gamma action {cleanup) level. The plan places greater 
reliance on gamma levels by requiring fewer soil sample analyses, to demonstrate 
cleanup to the radium (Ra-226) surface soil standard of 5 pCi/g above background. The 
NRC staff has determined that the revised plan (verification procedure) should provide 
adequate data to demonstrate compliance with the soil cleanup standard. 

KGROUNO: 

The soil cleanup standards in Criterion 6 of Appendix A to Title 10 Code of Federal 
Regulations (CFR) Part 40, require that the concentration of Ra-226 in land, averaged 
over areas of 100 square meters (m2

), which as a result of uranium byproduct material, 
does not exceed the background level by more than 5 pCi/g averaged over the first 15 cm 
below the surface, and 15 pCi/g averaged over 15-cm thick layers more than 15 cm below 
the surface. 

License Conditions 29A, 298, and 29C require Homestake, in part, to: 

1) collect soil samples for Ra-226 analysis as a minimum at every 50 meters and 
document the ground level gamma reading every 10 meters for the area around the 
tailings piles (inner zone, see Attachment A); 

2) collect soils samples as a minimum at every 100 meters and document the ground 
level gamma reading every 100 meters for the windblown areas (outer zone) until 
results indicate background levels of Ra-226 in soil; and 

3) the gamma action level shall be based on a correlation with Ra-226 concentration 
that provides at least a 95 percent probability of identifying a Ra-226 
concentration of 10.5 pCi/g. 

I 

Enclosure 1 



Homestake proposes to use a new gamma survey procedure and a conservative gamma action 
level. In addition, the site ts to be cleaned to the surface soil Ra-226 concentr~tion 
standard of 5 pCi/g plus background (5.5 pCi/g is the approved background value for 
· 's site), even though some areas are to be backfilled. Homestake proposes to 

.onstrate compliance with the soil cleanup standard utilizing a verification 
·, .cedure that includes specifications to: 

1) collect five soil samples to composite from the 100 m2 area with the highest gamma 
values in every 152 by 152-meter (500 by 500-foot) area of the inner zone (see 
Attachment A), and document a minimum of 7 gamma measurements for each 100 m2 area; 

2) collect five soil samples to composite from the 100 m2 area with the highest gamma 
values in every 305 by 305-meter (1000 by 1000-foot) area in the outer zone, except 
for 50 blocks next to the inner zone, and document a minimum of 5 gamma 
measurements for ~ach 100 m2 area; and 

3) demonstrate that the mean Ra-226 concentration of the sampled grids is 10.5 pCi/g 
or less at the 95 percent confidence level. 

AMENDMENT REQUEST: 

Homestake requests that License Condition 29 be amended to approve the "Soil Cleanup 
Verification Survey and Sampling Plan" of September 15, 1994, as modified by the 
submittal of December 13, 1994. This would replace the verification survey and 
sampling program specified by License Conditions 29A, 298, and 29C. In addition, 
Homestake requested (page 12, September 15, 1994) acceptance of the slight modification 
to the verification procedure that was used along the highway right-of-way. 

TECHNICAL EVALUATION: 

.~a Survey Procedure 

Homestake proposes (September 15, 1994) to use a Global Positioning System (GPS) land 
surveyor and computer mapping system coupled to radiological survey data. This gamma­
mapping system consists of digital gamma-ray monitoring equipment using a 2 by 2-inch 
sodium iodide detector. This provides a gamma count rate every 2 seconds to the survey 
system that tags the data with the coordinates. The data is loaded into AutoCAD 
software for mapping and developing isocontours. Apparently, the accuracy of the 
coordinates is better than 1 meter. Homestake indicates that the proposed verification 
plan utilizing this high-density gamma survey provides greater assurance of compliance 
with the cleanup standards than that originally proposed. 

For the survey, the gamma detector is placed 18 inches above the ground surface and is 
moved slowly so that each reading (count rate) represents approximately 3 meters by 2 
meters. Generally there are 8 or 9 count rates recorded for each 100 m2

, and the 
average distance between data points is less than 20 feet. NRC staff determined that 
this method provides a better approximation of the average gamma field than the ground 
level measurement every 10 meters required by License Condition 29 A. 

Gamma Action Levels 

The gamma action level for the outer zone is based on data provided October 31, 1994. 
Homestake took composite soil samples from 20 10-m by 10-m grids for Ra-226 analysis. 
The Ra-226 values were correlated to gamma count rates obtained using the GPS 
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equipment. Ra-226 values ranged from 6.6 to 14.0 pCi/g. At these low levels, the 
correlation coefficient was understandably low. Homestake chose what it considered to 
be a conservative gamma action of 21,000 counts/minute (cpm). Background values for 
••L~ site are aboµt 15,000 to 18,000 cpm. The 11 grids that exceeded the 10.5 pCi/g Ra-

level and 2 grids that met the Ra-226 standard had average count rates above 21,000 
The proposed gamma survey for the inner zone will assure that all areas are below 

28,000 cpm. This value is based on the September 15, 1994, data and takes into 
consideration the shine from the uncovered portions of the small tailings pile and that 
the area will be covered by more than 1 foot of fill. NRC staff determined that the 
gamma action levels are acceptable, considering the limitations of the correlation 
method. 

Soil Sampling Plan 

Homestake proposes to composite 5 soil samples from 100 m2 areas (verification grids) 
to determine the Ra-226 concentration. This is a standard method and meets the 
regulation by providing an average value. Homestake's rationale for sampling fewer 
grids in the outer zone is that the contamination level is less, is all surficial, and 
is more uniform than the contamination in the inner zone. NRC staff determined that 
this sampling approach is acceptable. 

If any Ra-226 analysis exceeds the criterion, Homestake proposes to clean the grid and 
resurvey it. Then the grid within that same block that has the highest gamma levels 
would be sampled. Also, -Homestake proposes to perform a statistical test to 
demonstrate that the mean Ra-226 concentration meets the surface soil criterion at the 
95 percent confidence level. Passing this test provides assurance that the error rate 
is very low, since the samples are from the grids most likely to have the highest Ra-
226 concentration. 

}' ..,estake estimated (December 28, 1994, telephone communication) that the area 
( .ergoing soil cleanup is approximately 1700 acres. The proposed sampling plan would 

substantially reduce costs for this large area, because fewer soil samples 
(approximately 10 percent of the number specified in the license condition) would be 
taken and analyzed for Ra-226. NRC staff determined that, considering the cost savings 
and the revised gamma verification system, the proposed soil sampling plan and 
statistical analysis should provide adequate assurance that the soil cleanup standard 
has been met. 

Highway Right-of-Way Verification 

Homestake modified the NRC-approved cleanup verification procedure for the right-of-way 
along State Highway 605 (September 15, 1994). Since the excavated areas required 
immediate backfill to protect the public health and safety, a gamma action level for 
use with the shielded microR meter was used. An integrated count was taken while 
walking over the excavated area and recorded at 7.6-meter (25-foot) intervals. Soil 
samples were taken at 45.7-meter (150-foot) intervals. NRC staff determined that the 
modifications result in a higher density of gamma and Ra-226 data than originally 
proposed, and the gamma action level is adequate. Therefore, this verification 
procedure for the highway right-of-way is acceptable. 

CONCLUSION: 

The staff finds the proposed changes to Source Material License SUA-1471, License 
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Condition 29, to reflect: 1) the new gamma survey procedure to be used for soil 
cleanup verification (September 15, 1994); and 2) the proposed gamma action levels and 
the soil sampling plan (December 13, 1994) acceptable~ In addition, the staff finds 

: proposed deletion of Parts A, B, and C of License Condition 29 that provided the 
!Vious soil cleanup program acceptable. 

ENVIRONMENTAL IMPACT EVALUATION:-

In ·accordance with the categorical exclusion contained in paragraph (c)(ll) of 10 CFR 
51.22, an environmental assessment is not required for this licensing action. That 
paragraph states that the categorical exclusion applies to the issuance of amendments 
to licenses for uranium mills provided that: (1) there is no significant change in the 
types or significant increase in the amounts of any effluents that may be released off 
site; (2) there is no significant increase in individual or cumulative occup.tional 
radiation exposure; (3) there is no significant construction impact; and (4) there is 
no significant increase in the potential for or consequences from radiological 
accidents. 

The licensing action discussed in this memorandum modifies the radon barrier design in 
accordance with Criterion 6 of 10 CFR Part 40, Appendix A. An environmental report is 

_not required from the licensee since the amendment does not meet the criteria of 10 CFR 
51.60 (b)(2). 
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Grants, New Mexico 

Reference No 'It) 
6. Byproduct. source. and/or 

special nuclear material 
7. Chemical and/or physical 8. Maximum amount that licensee :~ 

form may possess at any one time _i!,~

1 
under this license 

Any Unlimited ! · 
i 

Uranium 

9. Authorized Place of Use: The licensee's uranium mill located in Cibola County, 
New Mexico, and the licensee's auxiliary ion exchange facility located in McKinley 
County, New Mexico. [Applicable Amendment: 12] 

1u. This license authorizes only the possession of residual uranium and byproduct 
material in the form of uranium waste tailings and other byproduct waste generated 
by the licensee's past milling operations in accordance with Tables 1 and 3 and 
the procedures submitted by letter dated September 2, 1993. 

Anywhere the word "will" is used, it shall denote a requirement. 

[Applicable Amendments: 2, 6, 12, 16] 

11. The licensee shall determine that employees leaving work are not contaminated with 
radioactive materials. When an employee has showered and changed clothes prior to 
leaving work, he may be assumed to be free of contamination. 

12. The licensee shall implement an embankment inspection program as specified in the 
submittal dated September 21, 1987, with the exception that quarterly dam 
evaluations need no longer be performed. The annual training of site personnel 
responsible for dam inspections shall be conducted by a registered professional 
engineer. 

An annual technical evaluation report of the large and small tailings impoundments 
shall be prepared under the direction of a registered professional engineer 
experienced in dam design and construction. The evaluation should include an 
inspection of the large and small tailings impoundments, a review· and assessment 
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of all associated monitoring data and inspection reports, and an overall judgement ~ 

13. 

14. 

15. 

17. 

18. 

19. 

20. 

of the effectiveness of the inspection program. A copy of the report shall be ~, 
submitted to the NRC, within 1 month of completion of the report. -~ 

[Applicable Amendments: 2, 12, 14] 

The licensee is hereby authorized to possess byproduct material in the form of 
uranium waste tailings and other byproduct wastes generated by the licensee's 
milling operations. 

ReJease of equipment or packages from the restricted area shall be in accordance 
with the attachment to SUA-1471 entitled, "Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses for Byproduct or Source Materials," dated September 1984. 

The results of all effluent and environmental monitoring required by this license 
shall be reported in accordance with 10 CFR 40, Section 40.65, with copies of the 
report sent to the NRC. Monitoring data shall be reported in the format shown in 
the attachment to SUA-1471 entitled, "Sample Format for Reporting Monitoring 
Data." All ground-water monitoring data shall be reported as described in License 
Condition No. 35. [Applicable Amendments: 5] 

Before engaging in any activity not previously assessed by the NRC, the licensee 
shall prepare and record an environmental evaluation of such activity. When the 
evaluation indicates that such activity may result in a significant adverse 
environmental impact that was not previously assessed or that is greater than that 
pr~viously assessed, the licensee shall provide a written evaluation of such 
activities and obtain prior approval of the NRC in the form of a license 
amendment. 

Prior to termination of this license, the licensee shall provide for transfer of 
title to byproduct material and land, including any interests therein (other than 
land owned by the United States or the State of New Mexico), which is used for the 
disposal of such byproduct material or is essential to ensure the long-term 
stability of such disposal site, to the United States or the State of New Mexico, 
at the State's option. 

The licensee shall not make any changes to the approved tailings retention system 
without specific prior approval of the NRC, in the form of a license amendment. 

DELETED by Amendment No. 17. 

The licensee is hereby exempted from the requirements of Section 20.203(e)(2) of 
10 CFR 20 for areas within the mill provided that all entrances to the mill are 
conspicuously posted in accordance with Section 20.203(e)(2) and with the words, 
"Any area within this mill may contain radioactive material." 

The mill Radiation Protection Administrator (RPA), who is responsible for 
conducting the mill radiation safety program, shall possess the minimum 
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22. 

23. 

24. 

qualifications as specified in Section 2.4.l of Regulatory Guide 8.31, ~ 
"Information Relevant to Ensuring that Occupational Radiation Exposures at Uranium ;: 
Mills wil~ be As Low As is Reasonably Achievable." -~ 

The results of sampling, analyses, surveys and monitoring; the results of 
calibration of equipment, reports on audits and inspections; all meetings and 
training courses required by this license and any subsequent reviews, 
investigations, and corrective actions, shall be documented. Unless otherwise 
specified in the NRC regulations, all such documentation shall be maintained for a 
period of at least 5 years. 

Standard operating procedures (SOPs) shall be established for all operational 
pfocess activities involving radioactive materials that are handled, processed, or 
stored. Standard operating procedures for operational activities shall enumerate 
pertinent radiation safety practices to be followed. Additionally, written 
procedures shall be established for nonoperational activities to include in-plant 
and environmental monitoring, bioassay analyses, and instrument calibrations. An 
up-to-date copy of each written procedure shall be kept in the mill area to which 
it applies. 

All written procedures for both operational and nonoperational activities shall be 
reviewed and approved in writing by the RPA before implementation and whenever a 
change in procedure is proposed to ensure that proper radiation protection 
principles are being applied. In addition, the RPA shall perform a documented 
review of all existing operating procedures at least annually. 

The licensee shall be required to use a Radiation Work Permit (RWP) for all work 
or nonroutine maintenance jobs where the potential for significant exposure to 
radioactive mate~ial exists and for which no standard written procedure already 
exists. The RWP shall be approved by the RPA or his designee, qualified by way of 
specialized radiation protection training, and shall at least describe the 
following: 

A. The scope of work to be perfo'.med. 

B. 

C. 

Any precautions necessary to reduce exposure to uranium and its daughters. 

The supplemental radiological monitoring and sampling necessary prior to, 
during, and following completion of the work. 
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25. Occupational exposure calculations shall be performed and documented within 1 week 
of the end of each regulatory compliance period as specified in 
10 CFR 20.103(a)(2) and 10 CFR 20.103(b)(2). Routine airborne ore dust and 
yellowcake samples shall be analyzed in a timely manner to allow exposure 
calculations to be performed in accordance with this condition. Required 
nonroutine monitoring for ore dust and yellowcake exposure shall be analyzed and 
tbe results reviewed by the RPA within 2 working days after sample collection. 
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26. Mill tailings, other than small samples for purposes such as research or analysis, ·,,~ 
, shall not be transferted from the site without specific prior approval of the NRC ~ 

27. 

28. 

29. 

in the form of a license amendment. The licensee shall maintain a permanent ,~ 
record of all transfers made under the provisions of this condition. ,~ 

All liquid effluents from mill process buildings, with the exception of sanitary 
wastes, shall be discharged to the tailings impoundment. 

The licensee shall maintain an NRC-approved financial surety arrangement 
consistent with 10 CFR 40, Criteria 9 and 10, adequate to cover the estimated 
costs, if accomplished by a third party, for decommissioning and decontamination 
of the mill and mill site, reclamation of tailings or waste disposal areas, 
ground-water restoration, and the long-term surveillance fee. Within 3 months of 
NRC approval of a revised reclamation plan, the licensee shall submit for NRC 
review and approval a proposed revision to the financial surety arrangement if 
estimated costs for the newly approved plan exceed the amount covered in the 
existing financial surety. The revised surety arrangement shall then be in effect 
within 3 months of written NRC approval. Along with each proposed revision or , 
annual update, the licensee shall submit supporting documentation showing a 
breakdown of costs and the basis for the cost estimate. The attachment to the 
license entitled, "Recommended Outline for Site Specific Reclamation and 
Stabilization Cost Estimates," outlines the minimum considerations used by the NRC 
in the review of site closure cost estimates. 

The licensee's currently approved surety, a Parent Company Guarantee issued by 
Homestake Mining Company, shall be continuously maintained in an amount no less 
than $20,000,000 for the purpose of complying with 10 CFR 40, Criteria 9 and 10, 
until a replacement is authorized by the NRC. The use of a parent company 
guarantee necessitates an evaluation of the corporate parent as part of the annual 
surety update. In addition to the cost information required above, the annual 
submittal must include updated documentation of the (1) letter from the chief 
financial officer of the parent company, (2) auditor's special report confirmation 
of chief financial officer's letter, (3) schedule reconciling amounts in chief 
financial officer's letter to amounts in financial statements, and (4) parent 
company guarantee if any changes are appropriate. 

[Applicable Amendments: 9, 12] 

The licensee shall decommission the Homestake Uranium Mill in accordance with 
Section 2 of the reclamation plan dated January 1991; the licensee's August 28, 
1991, response to comments 1-10 of the NRC's August 2, 1991, letter; and Technical 
Specifications Bl and 82 of the reclamation plan as revised on April 3, 1992. In 
addition, the licensee shall perform a soil cleanup verification gamma survey and 
soil sampling program as specified in the submittal of September 15, 1994, and as 
modified by the submittal of December 13, 1994. 

[Applicable Amendment: 20] 

A. Deleted by Amendment No. 20 
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C. 

D. 

E. 

F. 

Deleted by Amendment No. 20 

Deleted by Amendment No. 20 

The licensee shall use only soils obtained from borrow areas outside the 
restricted area which have not been impacted by site operations to cover the 
mill disposal area. The location of these borrow areas shall be documented. 

The licensee shall implement a quality control (QC) program for the soil 
cleanup verification program which consists of recounting using offsite gamma 
spectroscopy equipment or chemical analysis by a vendor laboratory of at 
least 15 percent of all soil samples collected. In additi~n, a minimum of 
5 percent of the QC samples shall be chemically analyzed. Results of the QC 
program shall be evaluated by the Radiation Protection Administrator and the 
evaluation documented at least monthly during the verification sampling 
program. 

All decommissioning activities shall be documented. Within 90 days followin9 
the completion of mill demolition and disposal activities, the licensee shall 
submit to the NRC a report documenting the activities and providing summaries 
of all data generated as part of the radiation safety program for mill 
decommissioning. In addition, within 90 days following the completion of the 
soil cleanup and verification program, the licensee shall submit to the NRC a 
report documenting the cleanup activities and providing the results of all 
soil sampling and gamma surveys conducted to verify the adequacy of cleanup. 

[Applicable Amendment: 15] 

The licensee shall -implement a program to m1n1m1ze dispersal of dust from the ore 
stockpile area(s). This program shall include written operating procedures. The 
effectiveness of the control method used shall be evaluated weekly by means of a 
documented inspection. 

The licensee is authorized to construct and operate a lined brine evaporation pond 
in accordance with plans, conditions, revisions, and commitments made in 
conjunction with Ground Water Discharge Plan DP-339, approved by· the Ground 
Water/Hazardous Bureau of the State of New Mexico by a letter dated January 17, 
1986, signed by Ernest Rebuck. Such plans, conditions, revisions, and commitments 
are contained in submittals and correspondence from Homestake Mining Company dated 
March 22, 1984, April 9, 1984, and April 17, 1986; and includes a commitment by 
letter dated April 11, 1986, to reclaim the pond area in accordance with 
applicable reclamation standards after the cessation of operations. 

[Applicable Amendments: 5, 8) 

The licensee shall comply with. the following: 

:j 
§ 
!l 
;~ 
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A. The quantity of air sampled and the method of analysis shall result in a 
lower limit of detection (LLD) for all in-plant air sampling of at least 

20 

10 percent of the respective maximum permissible concentration for restricted 
areas. 

8. Analysis of urine samples shall utilize an LLD of at least 5 ug/1 uranium. 

C. A copy of the report documenting the annual ALARA audit shall be submitted to 
the NRC, review within 30 days of completion of the audit. 

[Applicable Amendment: 2] 

All eating areas and change rooms located in mill process areas shall be 
spot-checked weekly for removable surface contamination. Areas shall be promptly 
cleaned if surface contamination lev~ls exceed the values listed in Table 1 of 
Regulatory Guide 8.30. In addition, all laboratory surfaces used for preparation· 
of bioassay samples shall be spot-checked prior to sample analysis and 
decontaminated if removable contamination levels exceed 200 dpm alpha/100 cm 2

• 

The results of all surveys and spot checks shall be documented. 

[Applicable Amendment: 2] 

DELETED by Amendment No. 4. 

The licensee shall implement a compliance monitoring program containing the 
following: 

A. Implement the monitoring program shown in Table 2 of the licensee's 
September 2, 1993 submittal. 

8. Comply with the following ground-water protection standards at brine 
evaporation pond point-of-compliance Wells 01 and BP, at the inactive 
tailings impoundment point-of-compliance Wells Y and X, and at the active 
tailings impoundment point-of~compliance Wells S4, S3, MS, and DQ with 
background being recognized in Well P: 

chromium= 0.06 mg/1, molybdenum= 0.03 mg/1, selenium= 0.10 mg/1, vanadium 
= 0.02 mg/1, uranium= 0.04 mg/1, radium-226 and -228 = 5.0 pCi/1, and 
thorium-230 = 0.30 pCi/1. 

C. ,Implement ·the corrective action program described in the September 15, 1989, 
submittal due to exceeding ground-water protection standards, with the 
objective of returning the concentrations of chromium, molybdenum, selenium, 
thorium-230, uranium, and vanadium to the concentration limits specified in 
35(8) above. 

D. Operate the lined evaporation pond and enhanced evaporation system as 
described in the June 8 and 28, 1990, submittals. 
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E. Submit a semiannual ground-water monitoring report in accordance with the 
reporting requirements of 10 CFR 40.65. Also, submit, by February 28 of each 
year, a performance review of the corrective action program that details the 
progress towards attaining ground-water protection standards. 

[Applicable Amendments: 3, 4, 5. 7. 8, 10, 11, 16] 

The licensee shall complete site reclamation in accordance with an approv~d 
reclamation plan. The ground-water corrective action plan shall be conducted as 
authorized by License Condition No,. 35. All activities shall be completed in 
accordance with the following schedules. : 

A. To ensure timely compliance with target completton dates established in the 
Memorandum of Understanding with the Environmental Protection Agency 

B. 

(56 FR 55432, October 25, 1991), the licensee shall complete reclamation to 
control radon emissions as expeditiously as practicable, considering 
technological feasibility, in accordance with the following schedule: 

(1) Windblown tailings retrieval and placement on the pile: 

( 2) 

( 3) 

For the Large Impoundment - December 31, 1996. 

For the Small Impoundment - May 31, 1997. 

Placement of the interim cover to decrease the potential for ta i l i ng s 
dispersal and erosion: 

For the Large Impoundment - December 31, 1996. 

For the Small Impoundment - May 31, 1997. 

Placement of final radon barrier designed and constructed to limit radon 
emissions to an average flux of no more than 20 pCi/m2/s above 
background: 

For the Large Impoundment which has no evaporation ponds - December 31, 
1996. 

For the Small Impoundment, tailings pile surface areas are essentially 
covered by evaporation ponds constructed as part of the ground-water 
corrective action program. Prior to December 31, 2001, the areas not 
covered by the evaporation ponds shall have final radon barrier in 
place. Final radon barrier placement over the entire pile shall be 
completed within 2 years of completion of ground-water corrective 
actions. 

Reclamation, to ensure required longevity of the covered tailings and 
ground-water protection, .shall be complete as e~peditiously as is reasonably 
achievable, in accordance with the following target dates for completion: 
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Placement of erosion protection as part of reclamation 
Criterion 6 of Appendix A of 10 CFR Part 40: 

For the Large Impoundment - September 30, 1999. 

For the Small Impoundment - July 1, 2014. 

to comply with 

(2) Projected completion of ground-water corrective actions to meet 
performance objectives specified in the ground-water corrective action 
plan - May 1, 2010. · 

, 

Any license amendment request to revise the completion dates specified in 
Section A must demonstrate that compliance was not technologically feasible 
(including inclement weather, litigation which compels delay to reclamation, 
or other factors beyond the control of the licensee). 

Any license amendment request to change the target dates in Section B above, 
must address added risk to the public health and safety and the environment, 
with due consideration to the economic costs involved and other factors 
justifying the request such as delays caused by inclement weather, regulatory 
delays, litigation, and other factor beyond the control of the licensee. 

[Applicable Amendment: 13] 

The licensee shall reclaim the large and small tailings 
their January 31, 1991, Reclamation Plan, as revised by 
28, 1991, April 3, April 30, and December 21, 1992, and 
with the following additional requirements. 

impoundments as stated in 
submittals dated August 
June 30, 1993, submittals, 

A. 

B. 

C. 

The cover system for the large tailings impoundment shall be as defined on 
Figure 3.4 of Attachment #5 to the licensee's June 30, 1993, submittal except 
the clayey sand radon barrier shall be 8 feet thick and shall consist of 
minus 3/4-inch material, containing at least 25 percent passing the No. 200 
sieve, Atterberg limits plotting above the "A" line; and shall be compacted 
in 6-inch lifts to at least 95 percent of Standard Proctor density within 
minus 2 to plus 2 percent of the optimum moisture content. 

The radon barrier for the small impoundment shall be 14 feet thick and shall 
consist of minus 3/4-inch material, containing at least 25 percent passing 
the No. 200 sieve, Atterberg limits plotting above the "A" line; and shall be 
compacted in 6-inch lifts to at least 95 percent of Standard Proctor density 
within minus 2 to plus 2 percent of the optimum moisture content. 

The licensee shall submit a construction quality control program for NRC 
review and approval prior to placing any portion of the radon barrier that 
will ensure that the specification which limits the activity of the radon 
barrier material to 5 pCi/g above background is not exceeded. 
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D. The construction quality assurance and control program shall be as defined in 
the Staff Technical Position On Testing and Inspection (NRC. 1989). The 
acceptable correlation between ASTM D 2922 and ASTM D 1556 shall be as 
defined in the licensee's April 30, 1992, submittal. 

F. The radon barrier shall not be placed on the top surface of the large 
tailings impoundment until the settlement has been demonstrated to be at 
least 90 percent of expected settlement, and the results of this 
determination have been reviewed and accepted by the NRC. The radon barrier 
may be placed on the large impoundment side slopes following final grading of 
the impoundment. Care shall be take~ t6 preclude the possibility of ponding. 
Before the erosion protection is placed, it shall be verified that the radon 
barrier material meets the specifications. 

G. The adequacy of the erosion protection proposed for the side slopes of both 
the large and small impoundments shall be reevaluated considering any 
increases in impoundment heights due to the revised radon attenuation cover 
design. 

H. All reclamation plan requirements shall be incorporated into a single 
comprehensive document by October 31, 1993. This may be accomplished by 
providing appropriate revisions to the January 31, 1991, reclamation plan 
drawings and technical specifications, or by providing new drawings and 
technical specifications. 

I. A completion report shall be provided within 6 months of the completion of 
construction. This report, including as-built drawings, shall verify that 
reclamation of the site has been performed according to the approved plan. 
The report shall also include summaries of results of the quality assurance 
and control testing to demonstrate that approved specifications were met. 

[Applicable Amendments: 14] 

The licensee is authorized to use water collected as part of the site ground-water 
corrective action program for conditioning soils during placement of the interim 
cover or the radon barrier on the tailings impoundments. The licensee shall also 
analyze samples of the collection water being used for this purpose for radium-226 
and 228 content semiannually. If sample results exceed 30 pCi/1 combined radium, 
the licensee shall perform an evaluation of the potential impacts of using this 
water on the required design of the radon barrier and submit the evaluation for 
NRC review within 30 days of receipt of sample results. 

[Applicable Amendment: 18] 

The licensee is authorized to construct and operate a lined evaporation pond, 
located between the existing evaporation pond (#1) and the existing brine ponds, 
in accordance with plans and commitments contained in submittals and 
correspondence from Homestake Mining Company dated July 26, 1994; August 16, 1994; 
August 19, 1994; and September 2, 1994; and September 15, 1994. The NRC shall be 
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notified by the licensee of any changes or rev,s,ons to the design. The licensee 
shall notify the NRC 30 days prior to start of filling the pond, at which time the 
NRC may choose to inspect the pond and construction records. Final reclamation 
shall consist of movement of liner and dike material to the small tailings 
impoundment. Underlying soils will be sampled for radium-226 content, and if 
above site standard of 5.5 pCi/gram, soils will be excavated and placed on the 
small i mpoundment. 

[Applicable Amendment: 19] 

, 

0 rt t e / il"'- I/ / Y' Y I 

FOR THE NUCLEAR REGULATORY COMMISSION 

~J~/ =_/ ¥ ~ 
Joseph J. Holonich, Chief 
High-Level Waste and Uranium Recovery 

Projects Branch 
Division of Waste Management, NMSS 
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December 13, 1994 

NEXT DAY UPS TRACKING NO.: 1078 5569 431 

U.S. Nuclear Regulatory Commission 
Division of Waste Management, MS5E2 
Attn. Mr. Joseph J. Holonich, Chief 
High Level Waste and Uranium 

Recovery Projects Branch 
11555 Rockville Pike 
Rockville, MD 20850 

Re: License SUA-1471 - Docket No. 40-8903 

Dear Mr. Holonich: 

On September 15, 1994, Homestake Mining Company of California (HMC), owner of the 
Grants Uranium Mill, submitted a report, "Soil Cleanup Verification Survey and Sampling Plan 
for Use at the Grants Uranium mill Tailings Site" which was to be used as a basis for a license 
amendment for verifying the cleanup of windblown tailings and other off-pile contaminated 
areas. After informal discussions with Ms. Elaine Brummett and Mr. Ken Hooks, HMC 
conducted an additional study to support a gamma-ray action level for the windblown 
contaminated areas. A revision to the original action level was evident from the study. The 
study results were presented in our October 31, 1994 submittal to you. 

Informal comments on these submittals on November 8, 1994 in a telephone conversation 
between myselfand NRC staff resulted in the following discussions and revised verification plan. 

A. Verification Plan 

A.1 Two zones will be considered for soil verification purposes with different approaches 
taken for each zone. The inner zone encompasses the area in the immediate vicinity 
of the large and small tailings piles and mill site as shown on the enclosed drawing. 
All surface soil within the inner zone excluding the tailings piles, the two debris 
disposal pits, and the mill site are included in the inner zone. All areas noted as 
excluded have or will be covered with fill or radon barrier as indicated in the NRC­
approved Reclamation Plan. This inner zone has a higher probability of localized 
contaminated areas arid is also influenced by gamma-ray shine from the small tailings 
pile. 
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The outer zone includes all of the area outside of the inner zone that has been affected 
by windblown tailings or ore dust. The outer zone is more homogeneous in that the 
characteristic size of contaminated area is expected to be hundreds of meters across. 
Because of the difference in the two zones, individual verification plans have been 
prepared for each zone. This results in an allocation of resources which provide a 
high probability of compliance with the Ra-226 cleanup criteria. 

A.2 For the inner zone, a GPS-based gamma survey will be co.nducted to assure all areas 
are below 28,000 cpm. If gamma shine, from the uncovered small tailings pile, does 
not allow the 28,000 cpm action level to be achieved, the entire area above 28,000 
cpm will be gridded into 100 m2 grids and sampled using a five point composite 
sample and analyzed for Ra-226. All other areas will be divided into 500 ft grids. 
The gamma survey map will be used to identify the 100 m2 grid block within each 
500-ft by 500-ft grid having the highest average gamma count rate. A five point 
composite sample will be prepared for each grid block by taking 6-inch deep surface 
samples. Each area exceeding the 10.5 pCi/g Ra-226 cleanup criterion will be further 
excavated and a new gamma survey done. If any sampled area requires additional 
decontamination, the second highest area within the grid block will be sampled and 
evaluated. This procedure will be followed until it is evident that the entire 500-ft 
grid block will meet the cleanup criterion of 10.5 pCi/g. 

A.3 For the outer zone, beginning at the closest point near the northwest comer of the 
Large Tailings Pile (but within the outer zone), 500-ft grids will be established in an 
easterly direction extending to the State Highway 605. All areas will have been 
cleaned so that the average gamma reading for any area of 100 m2 size will be 21,000 
cpm or less. The hundred m2 grid block within each 500-ft by 500-ft grid block 
having the highest average gamma reading will be sampled and analyzed for Ra-226. 
A five-point composite sample will be prepared from each of 30 five hundred-ft grids 
from the north side of the Large Tailings Pile. An additional 10 grids will be sampled 
in a similar manner from each of the areas in the southerly direction and easterly 
direction at the boundary of the inner zone and outer zone. 

A statistical test will be done to determine whether the mean concentration of the 50 
grid blocks is 10.5 pCi/g or less at the 95 per cent confidence level using formula 8-
13 of NUREG/CR-5849. Since this represents the mean of a set of 50 biased samples 
(selected from the grid that has the highest.gamma exposure rate), the passing of this 
test provides assurance that the error rate is very low for the entire sample set made 
up of all the possible grids that could have been sampled. 
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If any sample exceeds the 10.5 pCi/g limit, the area will be recleaned and a new 
gamma survey done. For any grid block that failed the 10.5 pCi/g criterion, the 100 
m2 grid block with the second highest average gamma reading will also be sampled 
and analyzed in a similar manner. This procedure will be followed until it is evident 
that there is a high probability that all portions of the grid block meets the cleanup 
criteria. 

A.4 If the statistical test (equation 8-13) is satisfied, HMC will establish 1000-ft grids 
for the remaining portion of the outer zone. When this occurs, the 100 m2 grid block 
having the highest average count rate within each 1000-ft grid will be sampled and 
analyzed for Ra-226 in a manner as described in No. A.3 above. Equation 8-13 of 
NUREG/CR-5849 will be used for this set of samples to demonstrate compliance with 
the desire to clean all grid blocks to meet the 10.5 pCi/g cleanup criterion with a low 
error rate. 

If the mean of the samples is less than the 10.5 pCi/g criterion but the data fails the 
s~tistical test, HMC-will follow procedures similar to those recommended in Section 
8.6 of NUREG/CR-5849. The number of samples will be increased to include the 
grids with the second highest average gamma levels and again perform the statistical 
test. This will be done until the statistical test is met. In any case, all grid blocks 
that were sampled and measured to exceed the 10.5 pCi/g will be recleaned and 
resurveyed. 

If the statistical test in A.3 above fails, HMC will establish 500-ft grids over the entire 
outer area and sample the 100-m2 grid block lying to the northeast of each 500-ft grid 
line intersection. The northeast grid is proposed to assure that no bias is factored into 
the sampling strategy. 

B. Excavation Control Monitoring 

( 

Excavation control monitoring is done by a combination of two methods. The GPS-based 
radiological survey results in a plot of gamma count rates over large areas. Isocontour lines 
corresponding to action levels are used to delineate the excavation boundaries for scrapers or 
other large equipment to _use while removing the contaminated material. The action level is 
determined from the correlation studies included in the October 31, 1994 submittal, currently 
21,000 cpm. ' 

For small areas such as near utility lines, roads, and areas where contamination may be found 
at considerable depth, ground control technicians using shielded Nal detectors conduct 
radiological surveys and guide the excavation effort. This real-time monitoring information 
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provides a high level of confidence that once the removal is complete, the area will meet the 
cleanup criteria. Correlation studies for the shielded detectors were performed at the same time 
as those for the unshielded detectors. The data were provided in the original September 15, 
1994 submittal, "Soil Cleanup Survey and Sampling Plan for Use at the Grants Uranium Mill 
Tailings Site." With the detector placed at a height of six inches above the surface, an action 
level of 10,000 cpm is used. Experience has shown that normally an area of 100 m2 size 
averages less than 9,000 cpm using an action level of 10,000 cpm. 

C. Density of Gamma-Ray Measurements 

The gamma-ray count rate from the G~S-based radiological survey equipment is recorded once 
every 2 seconds and represents an average count rate over the field of view of the detector 
(placed 18 inches above the ground surface). The fact that the detector is moving slowly along 
the traverses also indicates that the count rate is influenced by the count rate behind the moving 
system. Therefore, each number represents an average over an area with dimensions of 
approximately 3 meters by 2 meters, or approximately 6 square meters. In order to obtain a 
good estimate of the mean gamma count rate for a large area, fewer measurements are required 

( compared to point measurements since each number represents an average over a rather large 
area. 

The density of m(!asurements within any 100 will be considered m2 grid block averages between 
8 and 9. However the uniformity of data depends on operator skill and topography. In some 
cases, areas on maps may have as few as 5 or 6 records. Homestake reviews all data maps and 
where the density is considered too low to assure a good average gamma level, additional data 
are obtained and added to the data base. For outlying areas where gamma levels are consistent 
and slowly varying, as few as 5 records will be cop.sidered adequate; for near-pile areas where 
the characteristic size of contaminated areas may be smaller, HMC will insist on a minimum of 
7 records per 100 m2

• 

D. External Influences on Gamma Measurements 

NRC staff has raised questions regarding the effects of soil moisture and topography on gamma 
measurements. It is true that high moisture content retards radon diffusion and thus limits the 
release of radon from surficially contaminated soils. The maximum effect would be a percentage 
reduction equal to the emanating fraction. This of course assumes that under dry conditions ( or 
conditions which the calibration studies were done) all of the radon released into the pore space 
was released to the atmosphere while under wet conditions, none of the radon was released to 
the atmosphere. Naturally this is not the case and influences as high as 10 percent are difficult 
to find. For areas where large amounts of rainfall exist, the ground may become moist to great 
jepths preventing the normal diffusion of radon to the surface. This will result in a decrease 
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in the gamma exposure rate ofup to approximately ten percent. Similarly, snow has been shown 
to decrease the count rates up to ten percent. The semiarid conditions at HMC seldom result 
in deep penetration of soil moisture. Also, the area near the HMC site does not receive a large 
amount of snow which stays for a few days at most. Therefore weather conditions (a light rain) 
at HMC would more likely result in a short-term increase in gamma exposure rate. Since the 
gamma surveys are not conducted when the soil is wet or snow is on the ground, HMC 
considers that the effect of soil moisture on the gamma count rate is minimal. 

Local topography can be a factor with the greatest influences being on top of ridges (lower 
levels) and in valleys (higher levels). Experience has shown that these influences are normally 
less than a few percent. Monitoring in deep trenches however can increase the count rate by 
up to 2000 cpm on a bare Nal (2-in by 2-in) detector under near background conditions. While 
these are real influences, most situations tend to increase the count rates rather than decrease the 
count rates. 

The action levels were developed using measurements made while the surface soils were dry and 
in areas that were relatively flat. Therefore the only influences discussed above that would be 
nonconservative are the measurements made on sharp ridges. The Grants Uranium Mill Site 
topography is generally flat near the piles and mill yard and west of Highway 605. The area 
east of the highway is in some areas generally rolling terrain with elevation changes over a few 
hundred yards of less than 30 feet. It is not considered a significant source of error for this site. 

We believe that this· verification plan takes advantage of the very comprehensive gamma data 
available at the site. The soil sampling strategy, based on a biased sampling of the areas having 
the highest gamma count rates, provides additional assurance that the site will be meet the 
cleanup criteria. Please advise me if we can provide additional information. 

Enclosure (3 drawings) 
xc: H. Barnes 

S. Collins - NRC 

Sincerely, 

HOMESTAKE MINING COMPANY 

F. R. Craft 
Resident Manager 



1. Purpose 

Standard Operating Procedure 
Homestake Mining Company 

Verification of Highway Right-of-Way 

To describe the radiological measurements necessary for assuring that the highway right-of-way 
has been cleaned up to meet the cleanup criteria. 

2. Discussion 

The highway right-of-way that divides the HMC property is known to be contaminated by 
windblown tailings. Because of public safety concerns, HMC plans to backfill the excavated 
areas contiguous to both sides of the pavement prior to obtaining the verification data from soil 
sample results. Gamma-ray count rate action levels will be developed for detectors that have 
known correlations between the gamma-ray count rate and Ra-226 concentrations in soil. These 
action levels will be conservatively chosen in order to minimize the probability for error 
(estimated 95 % confidence interval). 

3. Gamma-Ray Count Rates for Use in Determining Adequacy of Cleanup 

Two separate studies were conducted to develop correlations between radiation detector readings 
and Ra-226 concentrations in soil. The first study focussed on areas south of the Large Tailings 
Pile where windblown and tailings liquids had contaminated the area. The area is representative 
of contamination where the uranium content is higher than that that exists in tailings. 

A procedure was developed whereby detectors were held at a fixed height and one or more 
measurements recorded. A five-plug composite sample was taken from the top six-inch soil layer 
within an area having a radius of approximately 18 inches. Locations where the Ra-226 
concentrations ranged from near background to approximately 30 pCi/g were used to develop the 
correlations shown in the attached figures. 

Action Levels were chosen as follows: 

Detector 

Ludlum 3/44-2 
Ludlum 44-10 (shielded) 

Height 

36 in 
6 in 

Action Level 

10-12 microR/h * 
10 kcpm* 

* May be higher when geometry conditions increase gamma exposure levels 



1. Procedure 

4.1 Land survey stakes or other markers will be placed adjacent to the area to be excavated 
on both sides of the highway at intervals of 25 feet. Each stake will have a unique 
identifier with at least one stake referenced to the site coordinate system. 

4.2 Scrapers will excavate to the prescribed depth, based on prior soil sample results. 

4.3 The excavation control technician will the scan the area. Areas exceeding the action level 
will be marked with pin flags for additional excavation. This will be done until it 
appears that all contamination above the cleanup criterion has been removed. 

4.4 The width of the excavation on each side of the highway will range from 15 to 50 feet. 
A gamma-ray measurement representing each 25-ft long segment (parallel to the highway) 
will be recorded on the attached form according to the following procedure. 

I 

4.4.1 Follow the HMC procedure for function checking the meter at the beginning of 
each work shift. 

4.4.2 Walk within the excavated area at a fast pace while observing the meter reading, 
assuring that time is spent in all areas. Record the average reading on the line 
corresponding to the number on the land survey marker on the northernmost part 
of the area. 

Mark any area that exceeds the action level and immediately advise the 
field supervisor. 

4.5 After areas have been shown to be below the gamma-ray action level, take a 6-inch deep 
soil sample at approximately one-half the excavation width along each side of the road 
at 150-ft intervals. 



( 

Scaler/Rate Meter Ser. No. 
Detector Ser. No. 

Homestake Mining Company 
Gamma-Ray Verification Measuremnts 

Cleanup of Highway Right-of-Way 

-------
------

Shield Used (Y or N) ____ _ 
Action Level microR/h 

Stake Number microR/h Stake Number microR/h 



Scaler/Rate Meter Ser. No. 
Detector Ser. No. 

Homestake Mining Company 
Gamma-Ray Verification Measuremnts 

Cleanup of Highway Right-of-Way 

-------
------

Shield Used (Y or N) ___ _ 
Action Level (cpm or cphm) 

Stake Number counts/min Stake Number 

, 

counts/min 

l 



Appendix B 

Radiological Characterization Data for Areas Used as Material Borrow Areas 



TableB-1 

TableB-2 

Table B-3 

Homestake Mining Company - Grants Operation 

Soil Sample Results For North Borrow Pit 

Soil Sample Results Taken From The Northwest Borrow Pit 

Soil Sample Results Taken From The Near North Borrow Pit 



3421 

3422 

3423 

t:d 3424 
i,,.l 

3425 ~ 

3426 

3427 

3428 

3429 

3430 

3431 

3432 

3433 

3434 

3435 
. 

3436 

3437 

Homestake Mining Company - Grants Operation 
Table B-1 Soil Sample Results For North Borrow Pit 

, ii : JRA;226< 

111111111111111
1

111
1
111111111111111111111111111111111 

AN-12-AE-12 94-32126 1.5 

AN-9-AE-12 94-32127 2.0 

AN-10-AE-14 94-32128 0.5 

AN-13-AE-10 94-32129 1.7 

AN-11-AE-12 94-32130 1.0 

AN-14-AE-9 94-32131 1.8 

AN-14-AE-14 94-32132 1.4 

AN-13-AE-13 94-32133 1.1 

AN-12-AE-10 94-32134 0.1 

AN-9-AE-14 94-32135 1.4 

AN-14-AE-15 94-32136 1.7 

AN-12-AE-14 94-32137 1.3 

AN-12-AE-8 94-32138 1.7 

AN-14-AE-8 94-32139 1.2 

AN-8-AE-12 94-32140 2.5 

AN-12-AE-14 94-32141 1.3 

AN-9-AE-9 94-32142 1.5 

0.3 

0.3 

0.2 

0.3 

0.2 

0.3 

0.3 

0.2 

0.1 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 



3438 AN-11-AE-14 94-32143 1.7 0.3 

3439 AN-10-AE-12 94-32144 0.7 0.2 

3440 AN-14-AE-11 94-32145 1.2 0.2 

3441 AN-14-AE-17 94-32146 0.5 0.2 



Homestake Mining Company - Grants Operation 

Table B-2 Soil Samples Taken From The Northwest Borrow Pit 

755 AW -1-6" 4.40 

756 AW-1-12" -0.40 

757 AW - 2- 6" I.OS 

ljl:l 758 AW - 2-12" -0.42 
N 
~ 759 AW-3-6" 1.82 

760 AW-3-12" 0.41 

761 AW - 4-6" 1.17 

762 AW - 4-12" -0.23 

763 AW-S-6" 0.94 1.68 S.00 <1.7 

764 AW-S-12" -0.19 

765 AW-6-6" 0.58 

766 AW- 6-12" -0.29 

767 AW-7-6" 2.44 

768 AW- 7-12" -0.03 



769 ANl, AW 1, 6" 4.12 

770 ANl, AW 1, 12" 0.11 

771 ANl, AW 2, 6" 1.16 

772 ANl, AW 2, 12" 0.14 

773 ANl, AW 3, 6" 1.11 1.57 3.40 1.80 <1.7 0.90 

= 774 ANl, AW 3, 12" -0.42 I 

N 
N 775 ANl, AW 4, 6" -0.03 

776 ANl, AW 4, 12" -0.36 

777 ANl, AW 5, 6" 0.64 

778 ANl, AW 5, 12" -0.54 

779 ANl, AW 6, 6" -0.01 

780 ANl, AW 6, 12" -0.48 

781 ANl, AW 7, 6" 1.49 

782 ANl, AW 7, 12" -0.29 

783 AN2, AW 1, 6" 5.96 6.22 8.80 <2.1 

784 AN2, AW 1, 12" 0.20 

785 AN2, AW 2, 6" 2.11 



786 AN2, AW 2, 12" -0.09 

787 AN2, AW 3, 611 2.73 

788 AN2, AW 3, 12" -0.37 

789 AN2, AW 4, 6" 2.29 

790 AN2, AW 4, 12" -0.32 

= 791 AN2, AW 5, 611 
I 0.88 

N 
tH 792 AN2, AW 5, 12" -0.79 

793 AN2, AW 6, 6" 0.06 1.10 4.90 1.20 <0.90 3.30 

794 AN2, AW 6, 12" -0.38 

795 AN3, AW 1, 611 3.95 

796 AN3, AW 1, 12" -0.28 

797 AN3, AW 2, 611 3.50 

798 AN3, AW 2, 12" -0.41 

799 AN3, AW 3, 611 1.17 

800 AN3, AW 3, 12" -0.17 

801 AN3, AW 4, 611 0.74 

802 AN3, AW 4, 12" -0.19 



803 AN3, AW 5, 611 0.16 1.33 1.90 <1.5 

804 AN3, AW 5, 12" -0.55 

805 AN4, AW 2, 6" -0.55 

806 AN4, AW 2, 12" 0.46 

807 AN4, AW 3, 611 0.54 

lja 808 AN4, AW 3, 12" -0.50 
N 

AN4, AW 4, 611 ~ 809 1.17 

810 AN4, AW 4, 12" -0.80 

811 AN 4 ,AW 16" 1.85 

812 AN 4 , AW 112" -0.55 

813 AN 5, AW 16" 4.87 5.43 7.90 5.90 3.90 4.30 

814 ANS,AWl 12" 0.43 

815 ANS ,AW2 611 4.66 

816 ANS, AW 212" 0.06 

817 AN 5, AW 3 6" 3.78 

818 AN S , AW 3 12" -0.35 

819 AN 6 ,AW 16" 7.07 



820 AN 6, AW 112" 0.08 

821 AN 6 ,AW 2 6" 5.19 

822 AN6,AW212" 1.01 
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Homestake Mining Company - Grants Operation 
Table B-3 Soil Sample Results Taken From The Near North Barrow Area 

662 AN - 1, AE-7, 6" 3.08 

663 AN - 1, AE-7, 12" -0.39 0.87 <1.10 

664 AN - 1, AE-8, 6" 6.90 

665 AN - 1, AE-8, 12" 1.25 

Ii= 666 AN - 1, AE-9, 6" 9.77 
~ 

667 AN - 1, AE-9, 12" 1.06 ;... 

668 AN - 1, AE-10, 6" 1.82 

669 AN - 1, AE-10, 12" -0.37 

670 AN - 1, AE-11, 6" -0.20 

671 AN - 1, AE-11, 12" -1.30 

672 AN - 1, AE-12, 6" 4.01 

673 AN - 1, AE-12, 12" 0.15 2.64 <2.00 2.4 1.9 

674 AN - 1, AE-13, 6" 2.92 

675 AN - 1, AE-13, 12" -0.81 

729 AN - 2, AE-7, 6" 0.16 

730 AN - 2, AE-7, 12" -0.91 



731 AN - 2, AE-8, 6" 0.31 

732 AN - 2, AE-8, 12" -0.61 

733 AN - 2, AE-9, 6" 0.86 2.13 2.70 2.7 7.2 

734 AN - 2, AE-9, 12" -0.23 

735 AN - 2, AE-10, 6" 0.79 

736 AN - 2, AE-10, 12" -0.79 

= 737 AN - 2, AE-11, 6" -0.86 I 

~ 
738 AN - 2, AE-11, 12" -0.64 N 

739 AN - 2, AE-12, 6" 2.31 

740 AN - 2, AE-12, 12" -0.93 

741 AN - 2, AE-13, 6" 0.19 

742 AN - 2, AE-13, 12" -0.31 

837 AN - 3, AE-7, 6" 9.26 

838 AN -3, AE-7, 12" 0.10 

839 AN - 3, AE-8, 611 1.68 

840 AN - 3, AE-8, 12" -0.98 

841 AN - 3, AE-9, 6" 29.66 

842 AN - 3, AE-9, 12" 3.86 

843 AN - 3, AE-10, 6" 7.07 8.71 <3.40 



844 AN - 3, AE-10, 1211 3.55 

845 AN - 3, AE-11, 611 22.12 

846 AN - 3, AE-11, 1211 7.07 

847 AN - 3, AE-12, 611 -0.22 

848 AN - 3, AE-12, 1211 -0.60 

849 AN - 3, AE-13, 611 0.96 

= 850 AN - 3, AE-13, 12 11 
I -1.00 
~ 

877 AN - 4, AE-7, 611 
~ 1.56 

878 AN - 4, AE-7, 1211 -0.82 

879 AN - 4, AE-8, 6 11 2.56 

880 AN - 4, AE-8, 12 11 1.22 

881 AN - 4, AE-9, 6 11 15.27 

882 AN - 4, AE-9, 1211 -0.28 

883 AN - 4, AE-10, 611 11.05 11.81 <5.20 

884 AN - 4, AE-10, 1211 0.21 

885 AN - 4, AE-11, 611 11.50 

886 AN - 4, AE-11, 1211 4.77 

887 AN - 4, AE-12, 6 11 8.24 

888 AN - 4, AE-12, 1211 -0.83 



889 AN - 4, AE-13, 6" 19.58 

890 AN - 4, AE-13, 12" -0.78 

917 AN - 5, AE-7, 6" 4.21 

918 AN - 5, AE-7, 12" -1.34 

919 AN - 5, AE-8, 6" 23.34 

920 AN - 5, AE-8, 12" -0.26 

~ 921 AN - 5, AE-9, 6" 4.54 
~ 

922 AN - 5, AE-9, 12" ~ -0.93 

923 AN - 5, AE-10, 6" 4.84 6.08 <2.20 

924 AN - 5, AE-10, 12" -1.26 

925 AN - 5, AE-11, 6" '16.25 

926 AN - 5, AE-11, 12" -0.62 

927 AN - 5, AE-12, 6" 7.05 

928 AN - 5, AE-12, 12" 2.77 

929 AN - 5, AE-13, 6" 9.70 

930 AN - 5, AE-13, 12" 9.86 

931 AN - 5, AE-14, 6" 10.18 

932 AN - 5, AE-14, 12" -1.05 

957 AN - 6, AE-7, 6" 4.22 



958 AN - 6, AE-7, 12" -0.79 

959 AN - 6, AE-8, 6" 3.73 

960 AN - 6, AE-8, 12" -1.04 

961 AN - 6, AE-9, 611 1.21 

962 AN - 6, AE-9, 12" -1.05 

963 AN - 6, AE-10, 611 2.74 3.81 <1.70 

= 964 AN - 6, AE-10, 12" I -0.58 
~ 

965 AN - 6, AE-11, 611 

"' 1.95 

966 AN - 6, AE-11, 12" -0.89 

967 AN - 6, AE-12, 611 1.94 

968 AN - 6, AE-12, 12" -0.44 

969 AN - 6, AE-13, 6" 1.20 

970 AN - 6, AE-13, 12" -0.25 
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Table C-1 

Homestake Mining Company - Grants Operation 

Soil Sample Results Taken in The Trucking Yard 
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Figure C-1 GPS RADIOLOGICAL SURVEY INSIDE TRUCKING YARD 
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Homestake Mining Company - Grants Operation 

Table C-1 Soil Sample Results Taken in The Trucking Yard 

l!1:i!!!
11
Jiiii!1:!!l!ii!i! 11ti~;t 

-STA. # AE-17 -AS-3 1.66 

STA. # AE-18 - AS-2.1 0.61 

STA. # AE-18.2- AS-3 4.18 

STA.# AE-18.2-AS-2.2 5.07 

STA. # AE-18.1- AS-3 0.44 

STA. # AE-18.1-AS-1.2 0.62 

ST.# AE-18.1-AS-l.2 30' 0.70 

STA. # AE-17.1- AS-2.1 3.16 

STA. # AE-18- AS-2.2 0.59 0.58 

STA. # AE-18.1-AS-1.1 1.60 

STA. #AE-17.1- AS-3 1.62 

STA. # AE-18.1-AS-2.2 0.63 

STA. # AE-18-AS-2 1.58 

STA. # AE-17.1-AS-2.2 -3.23 

0.50 1.88 3.00 



., 
3944 STA. # AE-17.1- 1.64 

3945 STA. # AE-18-AS-3 6.91 

3946 STA. # AE-17-AS-2 1.58 

3947 STA. # AE-18.2-AS-2.l 0.47 

3948 STA. # AE-18.1-AS-2 1.56 2.34 2.80 

~ 3949 STA. # AE-18.1-AS-1.2 1.21 

'""" w 3950 STA. # AE-17.2 - AS-2 0.84 

3951 STA. # AE-17.2 - AS-1.2 2.28 

3952 STA. # AE-18.1-AS-2 1.90 

3953 STA. # AE-17 - AS-1.2 0.72 

3954 STA. #AE-17.1-AS-l.2 1.60 

3955 STA. # AE-17-AS-2.1 2.14 

3956 STA. # AE-17.1-AS-2.1 

3957 STA. # AE-17-AS-2 1.41 

3958 STA. # AE-17.1- AS'."2 6.93 6.52 5.20 4.02 7.40 

3959 STA. # AE-18.2-AS-1 1.14 

3960 STA. # AE-18.2-AS-2 0.92 
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Appendix D 

Verification Data for Toe of Large Tailings Pile 
and Characterization Data for the West Borrow Area 



TableD-1 

TableD-2 

Homestake Mining Company - Grants Operation 

Soil Sample Results For The North Toe of The Large Tailings Pile 

Soil Sample Results For The West Toe of The Large Tailings Pile And West 
Barrow Area 



Homestake Mining Company - Grants Operation 
Table D-1 Soil Sample Results For The North Toe of The Large Tailings Pile 

4603 ASl.1-El 4.20 3.80 8.80 

4604 ASl.1-El.l 1.77 1.90 16.50 

4605 ASl.1-El.2 2.44 2.50 10.60 

I:;:, 4606 AS1.l-E2 1.42 I 1.90 17.40 - 4607 AS1.l-E2.l 1.00 - 0.90 3.30 

4608 AS1.l-E2.2 1.18 0.58 0.60 <1.5 1.20 

4609 AS1.l-E3 1.25 0.60 1.00 

4610 AS1.l-E3.l 1.63 0.90 2.10 

4611 AS1.l-E3.2 2.18 1.50 3.80 

4612 AS1.l-E4 1.68 1.30 3.50 

4613 AS1.l-E4.l 2.36 2.50 11.70 

4614 AS1.l-E4.2 0.92 0.50 0.50 

4617 ASl.l E5 0.38 0.30 0.50 

4618 ASl.l E5.l 0.51 0.86 0.90 2.00 4.00 

4619 ASl.l E5.2 0.70 0.40 0.40 

4620 ASl.l E6 0.49 0.70 0.90 



4621 ASl.1 E6.1 0.70 0.60 0.80 

4622 ASl.1 E6.2 1.34 1.20 1.50 

4623 ASl.1 E7 1.26 1.20 1.30 

4624 ASl.1 E7.1 1.14 11.90 

4625 ASl.1 E7.2 1.96 1.70 14.60 

t:::, 4626 ASl.1 E8 2.02 I 1.70 5.70 

- 4627 ASl.1 E8.l 1.57 N 1.20 1.50 

4628 ASl.1 E8.2 1.20 0.81 0.80 2.40 4.20 

4629 ASl.1 E9 0.68 0.50 2.00 

4630 ASl.1 E9.1 1.74 2.30 4.90 

4631 ASl.1 E9.2 2.05 2.90 

4632 ASl.1 ElO 6.34 9.00 13.50 

4633 ASl.1 El0.l 0.91 1.30 1.80 

4634 AS1.1 El0.2 27.65 39.10 13.20 

4635 ASl.1-Ell 1.09 0.90 12.90 

4636 ASl.1+50 Ell.2 0.42 0.60 0.70 

4637 ASl +50 Ell.2 1.22 0.90 11.00 

4638 AS1+50 Ell 1.91 1.60 2.10 7.20 22.30 

4639 ASl.1+50 E12.l 0.82 0.60 10.70 



4640 ASl.1 +50 Ell.2 0.83 1.30 22.60 

4641 ASl.1 +50 E13 1.00 0.70 11.80 

4642 ASl.1 +50 E13.1 2.76 3.60 . 24.60 

4643 ASl.1 +50 E13.2 7.14 7.60 69.60 

4644 ASl.1+50 E14 1.21 1.30 60.00 

~ 4645 ASl.1+50 E14.1 0.44 0.60 · 40.30 
I 

to-"" 
4646 ASl.1+50 E14.2 11.SO 14.80 JS.SO w 
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Homestake Mining Company - Grants Operation 

Table D-2 Soil Sample Results For The West Toe of The Large Tailings Pile And West Barrow Area 

316 AS-1+50'S ( 0'-2') -1.22 

317 AS-1+50'S (2'-4') -1.11 

318 AS-1+50'S (4'-6') -1.66 

319 AS-6 ( 0'-2' ) -1.32 

320 AS-6 ( 2'-4' ) -1.48 

321 AS-6 ( 4'-6' ) -1.06 

322 AS-11 ( 0'-2') -1.45. 

323 AS-11 ( 2'-4' ) -1.05 

324 AS-11 ( 4'-6') -1.26 0.53 <0.95 

325 A W-4,ASl,lOO'S0'-2' -1.31 

326 AW-4,ASl,lOO'S 2'-4' · -0.78 

327 AW-4,ASl-,lOO'S 4'-6' -0.80 

328 AW-4,AS-6 0'-2' -1.20 

329 AW4-,AS-6 2'-4' -1.50 



330 A W-4,AS-6 4 '-6' -1.09 

331 A W4,AS11 0'-2' -1.57 

332 AW-4,AS-11 2'-4' -1.63 0.47 3.20 <1.0 0.30 

333 A W-4,AS-11 4'-6' -0.77 

534 NW-lN -0.79 

~ 535 I NW-1 S -0.47 
N ;... 536 NW-2 N -0.76 

537 NW-2 S 1.84 

538 NW-3 N -0.65 

539 NW-3 S -0.88 

540 AE-1,AS-1, 611 4.67 

541 AE-1,AS-1, 12" 0.75 

542 AE-1.1, AS-1.1, 611 -1.15 

543 AE-1.1, AS-1.1,12" -0.62 0.33 <0.67 

544 AE-1.2, AS-1.2, 6" -0.59 

545 AE-1.2, AS-1.2,12" -1.10 

546 AE-1, AS-2, 611 -0.82 



547 AE-1, AS-2, 12" -1.18 

548 AE-1.1, AS-2.1, 6" -1.35 

549 AE-1.1, AS-2.1, 12" 0.06 

550 AE-1.2, AS-2.2, 6" -1.02 

551 AE-1.2, AS-2.2, 12" -5.33 

~ 552 AE-1, AS-3, 6" I 

N 
~ 553 AE-1, AS-3, 12" 2.92 0.65 0.60 <1.3 1.10 

554 AE-1.1, AS-3.1, 6" 4.38 

555 AE-1.1, AS-3.1, 12" 2.19 

556 AE-1.2, AS-3.2, 6" 6.28 

557 AE-1.2, AS-3.2, 12" 3.33 

558 . AE-1, AS-4, 6" 1.99 

559 AE-1, AS-4, 12" 4.14 

560 AE-1.1, AS-4.1, 6" 0.76 

561 AE-1.1, AS-4.1, 12" -1.76 

562 AE-1.2, AS-4.2, 6" 1.82 

563 AE-1.2, AS-4.2, 12" -0.44 2.04 1.40 



l!:~i~I 
t: fpQ't/g 

564 AE-1,AS-5, 6" 1.18 

565 AE-1,AS-5, 12" -0.11 

566 AE-1.1,AS-5.1, 6" 3.63 

567 AE-1.1,AS-5.1, 12" 0.11 

568 AE-1.2,AS-5.2, 6" 3.19 
t:, 

569 AE-1.2,AS-5.2, 12" 1.98 I 

N 
~ 570 AE-1,AS-6, 6" 1.74 

571 AE-1,AS-6, 12" 0.32 

572 AE-1.1,AS-6.1, 6" 0.76 

573 AE-1.1,AS-6.1, 12" 1.02 2.67 2.90 <1.6 2.10 

574 AE-1.2,AS-6.2, 6" -0.59 

575 AE-1.2,AS-6.2, 12" -0.68 

576 AE-1,AS-7, 6" 0.40 

577 AE-1,AS-7, 1211 0.37 

578 AE-1.1,AS-7.1, 6" 0.21 

579 AE-1.1,AS-7.1, 12" -0.33 

580 AE-1.2,AS-7.2, 6" 0.40 



581 AE-1.2,AS-7.2, 12" 0.25 

582 AE-1,AS-8, 6" 1.33 

583 AE-1,AS-8, 12" 0.52 1.85 <2.4 

584 AE-1.1,AS-8.l, 6" 0.70 

585 AE-1.1,AS-8.1, 12" 0.57 

~ 586 AE-1.2,AS-8.2, 6" I 0.67 
w 

587 u. AE-1.2,AS-8.2, 12" -0.13 

588 AE-1,AS-9, 6" 0.64 

589 AE-1,AS-9, 12" 0.57 

590 N.W-H.L.POLE,1-6'' -0.72 

591 N.W-H.L.POLE,1-12" -0.85 

592 N.W-H.L.POLE,2-6'' -0.84 

593 N.W-H.L.POLE,2-12" -0.82 0.56 0.60 1.30 3.80 

594 N.W-H.L.POLE,3-6" 0.18 
/ 

595 N.W-H.L.POLE,3-12" 0.39 

596 N.W-H.L.POLE,4-6" -0.39 

597 N.W-H.L.POLE,4-12" -0.65 



598 N. W-H.L.POLE,6-6" -0.65 

599 N.W-H.L.POLE,6-12" -0.81 

600 AW7,AS-l+l00 0'-2' -0.52 

601 AW-7,AS-1+100 0'-4' -0.49 

602 AW-7,AS-1+100 4'-6' -0.84 

t::1 603 I AW-7,AS-6 ( 0'-2') -0.47 0.84 <1.4 . 
N 
C\ 604 A W-7,AS-6 ( 2'-'4 ) -0.78 

605 AW-7,AS-6 ( 4'-'6) -0.84 

606 AW-7,AS-10( 4'-'6) -0.67 

607 AW-7,AS-10( 2'-'4) -0.52 

608 AW-7,AS-10( 0'-'2) -0.95 

625 Point A - 0'- 2' -0.84 

626 Point A - 2'- 4' -0.58. 

627 Point A - 4'- 6' -0.80 

628 NWPP 5-6" -0.02 

629 NWPP 5-12" -0.88 

630 NWPPI 3-6" -0.83 



631 NWPPI 3 - 12" -0.85 

632 NE I- 4 - 6" -1.04 

. 633 NE I- 4 -12" -0.93 0.53 2.70 0.50 <1.5 0.60 

634 NE I- 5 -6" -0.94 

635 NE I- 5-12" -1.07 
t:, 

636 I SW SP - 6" -0.56 
N 
~ 637 SW SP - 12" -1.11 

638 NE 7 -6" -0.83 

639 NE 7 -12" -0.86 

640 NE 8-6" -0.62 

641 NE 8-12" -0.69 
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Appendix E 

Verification Data-Area Near North Ore Pad 



TableE-1 

Homestake Mining Company - Grants Operation 

Soil Sample Results For Area Near North Ore Pad 



3878 

3879 

3880 

~ 3881 

"""" ;... 3882 

3883 

3884 

3885 

3886 

3887 

3888 

3889 

3890 

3891 

CN5 

CN5 

CNS 

CN5 

CN5 

CN5 

CN5 

CNS 

CN5 

CN5 

CN5 

Homestake Mining Company - Grants Operation 

Table E-1 Soil Sample Results For Area Near North Ore Pad 

2/ W 4 6 " -0.69 

2/ W 4 1/ 6 " -0.92 

2/ W 3 1/ 6 " -2.59 

2/ W 3 2/ 6 " -2.40 

1/ W 2 1/ 6 " -1.59 0.45 

1/ W 2 2/ 6 " -1.57 

1/ W 3 6 ,i -0.38 

1/ W 3 1/ 6 " -3.55 

1/ W 3 2/ 6 " -3.74 

1/W4 6" 2.30 

1/ W 4 1/ 6 " 3.63 

CN5 W4 6 " -3.15 

CN5 W2 1/ 6 " -3.45 

CN5 W2 2/ 6 " -4.55 

0.30 3.25 4.00 



3892 CNS W3 6 II -4.43 

3893 CNS W3 1/ 6 II -4.48 

3894 CNS W3 2/ 6 II -4.06 

3895 CN4 2/ W 2 1/ 6 " -3.72 

3896 CN4 2/ W 2 2/ 6 II -5.44 

3897 CN4 2/ W 3 6 II -4.75 

~ 3898 CN4 2/ W 3 1/ 6 II -4.72 
~ 

w 3899 CN4 2/ W 3 2/ 6 II -5.01 

3900 CN4 2/ W 4 6 II 9.05 

3901 CN4 1/ W 2 2/ 6 II 13.52 

3902 CN4 1/ W 3 6 II -3.27 1.12 1.00 30.00 69.10 

3903 CN4 1/ W 3 1/ 6 II -3.96 

3904 CN4 - W3 6 II 1.78 

3905 CN4- W3 1/ 6 II i.65 

3906 CN4- W3 2/ 6 II 5.44 

3907 CN3- W3 1/ 6 II 2.21 

3908 CN3- W3 2/ 6 II 2.64 



1::1::::::1:::1::1111::
1
:1::1:

1
:1:::1:1:::1:1:1 

-3909 CN3 1/W3 1/6" 5.61 

3910 CN3 2/ W 3 6 II 1.70 

3911 CN3 2/W3 1/6" 8.35 

4234 CN3-W3.l 0.41 

4235 CN 3.1- W3.l 0.63 

4236 CN3.2-W3 0.63 

tr1 4237 CN3.2-W3.1 0.76 

'""' ~ 4238 CN-4 W3.l 0.59 0.35 0.40 5.30 15.40 

4239 CN-4 W 3.1 0.96 

4240 CN-4.1 W2.2 3.33 

4241 CN-4.1 W-3 0.89 

4242 CN-4.l-W3.l 1.20 

4243 CN-4.2-W2.l 1.64 

4244 CN-4.2-W2.2 2.69 

4245 CN-4.2-W3 1.82 

4246 CN-4.2-W3.l 1.38 · 



BMC Average= 1.30 

Stand. Deviation= 0.88 
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Appendix F 

Characterization and Verification Data 
State High Way 605 Right of Way and County Road 63 Road. Bed 



Table F-1 

Table F-2 

Table F-3 

Table F-4 

Table F-5 

Homestake Mining Company - Grants Operation 

Gamma Readings For State Hwy. 605 Right~of-Way Along Mill Site 

Soil Sample Results For State Hwy. 605 Right-of-Way Along Mill Site 

Soil Sample Results For State Hwy 605 South of Hamilton Construction Company 
Entrance 

Soil Sample Results For County Road 63 Right-of-Way 

Soil Sample Characterization Data For State Road 605 Right-of-Way North of 
County Road 63 



Homestake Mining Company - Grants Operation 
Table F-1 Gamma Readings For State Hwy. 605 Right-of-Way Along Mill Site 

100 5236 122 3507 144 3525 

101 3600 123 3269 145 3236 

102 3367 124 3114 146 3070 

103 3398 125 3206 147 2987 

104 3334 126 3079 148 2918 

11 105 3486 127 3133 149 3065 

"""' ;... 106 3486 128 3146 150 3108 

107 3154 129 3102 151 3203 

108 3167 130 3049 152 2892 

109 3255 131 3238 153 2899 

110 3623 132 3238 154 2781 

111 3622 133 2992 155 3043 

112 3836 134 3318 156 2939 

113 3549 135 3523 157 2987 

114 3540 136 3416 158 2833 

115 3366 137 3443 159 3078 

116 3514 138 3145 160 3541 

117 2532 139 2965 161 3570 



118 2753 140 3514 162 3453 

119 2960 141 3561 163 3626 

120 3971 142 3422 164 3214 

121 2805 143 3544 165 2972 

166 3444 188 3031 210 3891 

167 2784 189 3457 211 4198 

168 3845 190 3717 212 3669 

71 169 3497 191 4087 213 3324 
.... 
N 170 3562 192 3806 214 3108 

171 3406 193 3287 215 3179 

172 3696 194 2968 216 3029 

173 3738 195 3012 217 3162 

174 3403 196 3283 218 3234 

175 4096 197 3111 219 3272 

176 3071 198 3290 220 4462 

177 2983 199 3548 221 4875 

178 2791 200 4997 222 5242 

179 3023 201 3631 223 4527 

180 2873 202 3285 224 4678 

181 2926 203 3382 225 4243 



182 2797 204 3593 226 4276 

183 2747 205 4063 227 4006 

184 2659 206 4508 228 4496 

185 2677 207 4677 229 4968 

186 2557 208 4247 230 4832 

187 2971 209 4111 231 3995 

232 3627 254 3547 276 3076 

~ 233 3869 255 3105 277 4192 
~ 

~ 234 3932 256 4067 278 3128 

235 3986 257 2288 279 3566 

236 4542 258 3422 280 3469 

237 3967 259 3297 281 4010 

238 3947 260 4509 282 3206 

239 3937 261 3421 283 4070 

240 3840 262 3525 284 3700 

241 3523 263 4025 285 3827 

242 3560 264 3426 286 10-11 

243 4596 265 3250 287 10-11 

244 4200 266 3540 288 9-11 

245 3493 267 4314 289 10-11 



246 3181 268 3606 290 9-11 

247 3303 269 4384 291 9-11 

248 4362 270 4496 292 9-10 

249 3396 271 4528 293 9-10 

250 3215 272 5046 294 8-9 

251 2617 273 4792 295 9-10 

252 2807 274 4154 296 9-10 

253 3231 275 2980 297 8-9 

298 8-9 320 9-10 342 3724 

299 8-9 321 10-11 343 2896 

300 7-8 322 10-11 344 2636 

301 7-8 323 10-11 345 2544 

302 7-8 324 9-10 346 2631 

303 8-10 325 9-10 347 2564 

304 8-10 326 7-8 348 3110 

305 7-11 327 9-10 349 3155 

306 7-11 328 9-10 350 9-10 

309 4301 * n/a 331 9-10 353 9-10 

310 4301 * n/a 332 8-9 354 9-10 

* Averaged over more than one 25 ft interval. 



311 3803 * n/a 333 9-10 355 9-10 

312 3803 * n/a 334 9-10 356 9-10 

313 3803 * n/a 335 9-10 357 10-13 

314 4038 * n/a 336 9-10 358 11-13 

315 4038 * n/a 337 9-10 359 12-14 

316 3577 * n/a 338 6-7 360 12-14 

317 3577 * n/a 339 9-10 361 12-14 

~ 318 3577 * n/a 340 3640 362 15-16 .... 
u. 319 4324 * n/a 341 3126 363 15-16 

364 15-16 386 3691 408 2895 

365 15-16 387 3691 409 3133 

366 15-16 388 3365 410 3001 

367 15-16 389 3054 411 3808 

368 13-14 390 3011 412 4489 

369 13-15 391 3913 413 4308 

370 12-14 392 4013 414 3749 

371 13-15 393 4551 415 3564 

372 14-16 394 3837 416 3382 

373 14-16 395 3315 417 4704 

• Averaged over more than one 25 ft interval. 



374 14-16 396 3573 418 3892 

375 3256 397 2930 419 4485 

376 3426 398 3109 420 4811 

377 3735 399 3471 421 4665 

378 3128 400 3107 422 2687 

379 3215 401 3118 423 2765 

380 2744 402 3354 424 3311 

~ 381 2797 403 2851 425 2954 
I-" 

°' 382 3124 404 2812 426 3203 

383 3346 405 2691 427 3051 

384 3340 406 2721 428 2874 

385 3560 407 3114 429 2939 

430 3707 452 3724 474 3653 

431 2634 453 3040 475 2816 

432 3031 454 3615 476 2400 

433 4204 455 4413 477 2462 

434 3812 456 4611 478 2974 

435 4363 457 4017 479 2437 

436 4610 458 3659 480 2719 

437 3966 459 4088 481 2668 



438 3263 460 2531 482 3170 

439 3991 461 3637 483 2920 

440 3782 462 3786 484 2827 

441 3677 463 3694 485 3326 

442 3436 464 3489 486 5845 

443 2860 465 4032 487 2953 

444 2936 466 3291 488 2936 

~ 445 3876 467 3437 489 3033 .... 
:... 446 3960 468 3774 490 2642 

447 3448 469 4523 491 2616 

448 3427 470 3542 492 2805 

449 3811 471 3926 493 2641 

450 4103 472 3876 494 3682 

451 4337 473 3462 495 3082 

496 2905 518 3484 540 7590 

497 3688 519 3341 541 8004 

498 3392 520 4935 542 7484 

499 3258 521 4615 543 7062 

500 3138 522 7475 544 7144 

501 3151 523 7876 545 6409 



lfil 
502 3381 524 7484 546 6609 

503 3172 525 6372 547 7145 

504 3943 526 6470 

505 3633 527 6484 

506 3188 528 9962 

507 2901 529 8062 

508 3094 530 5888 

509 2842 531 6558 

510 3394 532 6796 

511 3531 533 8598 

512 2865 534 6894 

513 2812 535 7164 

514 2839 536 7876 

515 2910 537 7608 

516 3012 538 6680 

517 2880 539 7180 



Homestake Mining Company - Grants Operation 

Table F-2 Soil Sample Results For State Hwy. 605 Right-of-Way Along Mill Site 

3457 STA. #326 0 "-6 " 0.30 

3458 STA. #332 0 "-6 11 0.74 

3459 STA. #338 0 "-6 11 0.38 

3460 STA. #350 0 "-6 11 0.30 

"!11 3461 STA. #356 0 "-6 11 I 0.24 0.83 0.8 <3.5 
N 
;... 3462 STA. #362 0 "-6 11 0.49 

3463 STA. #368 0 "-6 11 0.20 

3464 STA. #374 O "-6 11 0.48 

3465 STA. #286 0 "-6 11 4.24 

3466 STA. #292 0 "-6 11 5.67 

3718 STA. #523 0 "-6 11 0.25 

3719 STA. #529 0 "-6 11 -0.92 

3720 STA. #535 0 11-6 11 3.08 

3721 STA. #541 0 "-6 11 -0.13 



■"" 
3722 STA. #547 0 11-6 11 13.48 

3723 STA. #2010 11-6 11 -2.19 0.42 0.40 <3.6 6.20 

3724 STA. #206 0 11-6 11 -0.88 

3725 STA. #212 0 11-6 11 -1.41 

3726 STA. #218 0 11-6 11 -1.33 

3727 STA. #224 0 11-6 11 6.20 

3728 STA. #298 0 11-6 11 7.09 

11 3729 STA. #304 0 11-6 11 6.59 
N 

STA. #230 0 11-6 11 w 3730 7.66 

3731 STA. #234 0 11-6 11 -0.84 

3732 STA. #240 0 11-6 11 4.12 3.70 4.60 <4.44 7.00 

3733 STA. #246 0 11-6 11 7.80 

3734 STA. #252 0 11-6 11 6.38 

3735 STA. #258 0 11-6 11 2.54 

3736 STA.# 264 0 11-6 II 1.82 

3737 STA.# 270 0 11-6 II 16.33 

3738 STA.# 276 0 11-6 II 4.34 



:: ::: il~~;1: 1li 
tPY:J/ift 

3739 STA.# 282 O "-6" 0.27 

3740 STA.# 288 0 "-6 " 4.83 

3741 STA.# 434 0 "-6" 7.20 

3742 STA.# 440 0 "-6 " 2.91 3.93 3.90 <2.27 2.80 

3743 STA.# 446 O "-6" 29.27 

3744 STA.# 452 0 "-6 " 0.16 

3745 STA.# 469 0 "-6 " 1.26 

11 3746 STA.# 464 0 "-6 " 6.76 
N 
~ 3747 STA.# 475 0 "-6" -0.98 

3748 STA. #481 O "-6 " 7.18 

3749 STA. #487 O "-6" -2.71 

3750 STA. #493 0 "-6 " -1.35 

3751 STA. #499 0 "-6 " -1.53 

3752 STA.# 505 0 "-6" -0.85 0.98 1.20 <3.6 5.20 

3753 STA.# 511 0 "-6 " -2.26 

3754 STA. #517 0 "-6 " 8.76 

3755 STA.# 458 0 "-6 " -2.51 



3756 STA.# 106 0 "-6" 2.14 

3757 STA.# 112 0 "-6" 1.07 

3819 STA.# 122 0 "-6" 1.01 

3820 STA.# 128 0 "-6" 0.71 

3821 STA.# 134 0 "-6" 0.72 

3822 STA.# 140 0 "-6 " 0.30 0.65 0.50 2.92 6.50 

3823 STA.# 144 0 "-6" 0.69 

71 3824 STA.# 148 0 "-6" 0.88 
N 
~ 3825 STA.# 150 0 "-6" 5.18 

3826 STA.# 156 0 "-6 " 0.98 

3827 STA.# 162 0 "-6 " 2.54 

3828 STA.# 168 0 "-6" 0.47 

3829 STA.# 174 0 "-6" 0.36 

3830 STA.# 180 0 11-6 II 0.10 

3831 STA.# 186 0 "-6" 0.14 

3832 STA.# 192 0 "-6" 4.81 4.28 4.20 15.60 31.60 

3833 STA.# 198 0 "-6 " 0.18 



3834 STA.# 344 0 "-6" 0.83 

3918 STA. #392 4.91 3.54 3.80 7.51 13.90 

3919 STA. #410 1.80 

3920 STA. #416 S.99 

3921 STA. #428 1.90 

3922 STA. #386 1.34 

3923 STA. #422 2.37 

~ 3924 STA. #380 2.11 
N 
u. 3925 STA. #398 1.37 

3926 STA. #404 1.62 

3927 STA. # 100 1.40 

3928 STA. #320 3.79 2.94 <2.34 

3929 STA. #118 2.05 



Homestake Mining Company - Grants Operation 

Table F-3 Soil Sample Results For State Hwy 605 South of Hamilton Construction Company Entrance 

4271 #1 SR-605 S. EXT. 6.17 

4272 #2 SR-605 S. EXT. 5.40 

4273 #3 SR-605 S. EXT. 8.89 

~ 4274 #4 SR-605 S. EXT. 5.50 
~ 

~ 4275 #5 SR-605 S. EXT. 4.82 

4276 #6 SR-605 S. EXT. 9.14 

4277 #7 SR-605 S. EXT. 4.05 

4278 #8 SR-605 S. EXT. 7.56 7.20 7.60 2.60 3.70 

4279 #9 SR-605 S. EXT. 7.48 

4280 #10 SR-605 S. EXT. 7.46 

4281 #11 SR-605 S. EXT. 9.41 

4282 #12 SR-605 S. EXT. 6.93 

4283 #13 SR-605 S. EXT. 8.40 

4284 #14 SR-605 S. EXT. 3.47 

4285 #15 SR-605 S. EXT. 3.88 

4286 #16 SR-605 S. EXT. 3.73 



iiiiiiiiiiiiiiiiii!liiii 
4287 #17 SR-605 S. EXT. 8.09 

4288 #18 SR-605 S. EXT. 8.05 7.70 <3.0 

4289 #19 SR-605 S. EXT. 1.99 

4290 #20 SR-605 S. EXT. 2.63 

4291 #21 SR-605 S. EXT. 5.14 

4292 #22 SR-605 S. EXT. 3.74 

71 4293 #23 SR-605 S. EXT. 1.58 
c..l 
N 4294 #24 SR-605 S. EXT. 3.16 

4295 #25 SR-605 S. EXT. 5.00 

4296 #26 SR-605 S. EXT. 3.79 

4297 #27 SR-605 S. EXT. 2.28 

4298 #28 SR-605 S. EXT. 1.28 1.50 1.60 <2.3 1.40 

4299 #29 SR-605 S. EXT. 1.46 

4300 #30 SR-605 S. EXT. 9.57 

4301 #31 SR-605 S. EXT. 7.31 

4302 #32 SR-605 S. EXT. 6.11 

4303 #33 SR-605 S. EXT. 10.07 

4304 #34 SR-605 S. EXT. 5.86 

4305 #35 SR-605 S. EXT. 9.64 



4306 #36 SR-605 S. EXT. 3.12 

4307 #37 SR-605 S. EXT. 1.61 

4308 #38 SR-605 S. EXT. 1.34 1.50 <1.8 

4309 #39 SR-605 S. EXT. 2.44 

4310 #40 SR-605 S. EXT. 3.15 

4319 #41 SR-605 S. EXT. 3.45 

~ 4320 #42 SR-605 S. EXT. 2.07 
CM 
~ 4321 #43 SR-605 S. EXT. 3.44 

4322 #44 SR-605 S. EXT. 2.09 

4323 #45 SR-605 S. EXT. 3.SS 

4324 #46 SR-605 S. EXT. 3.69 

4325 #47 SR-605 S. EXT. 1.58 

4326 #48 SR-605 S. EXT. 4.38 

4327 #49 SR-605 S. EXT. 0.94 

4328 #SO SR-605 S. EXT. 3.28 3.50 <2.2 

4329 #Sl SR-605 S. EXT. 1.48 

4330 #52 SR-605 S. EXT. 1.25 

4331 #53 SR-605 S. EXT. 4.19 

4332 #54 SR-605 S. EXT. 2.00 



4333 #55 SR-605 S. EXT. 1.45 

4334 #56 SR-605 S. EXT. 0.18 

4335 #57 SR-605 S. EXT. 1.47 

4336 #58 SR-605 S. EXT. 2.58 

4337 #59 SR-605 S. EXT. 1.78 

4338 #60 SR-605 S. EXT. 3.96 3.70 4.50 <2.6 3.30 

~ 4339 #61 SR-605 S. EXT. 9.40 
~ 

:.:.. 4340 #62 SR-605 S. EXT. 4.26 

4341 #63 SR-605 S. EXT. 1.98 

4342 #64 SR-605 S. EXT. 2.02 

4343 #65 SR-605 S. EXT. 1.53 

4344 #66 SR-605 S. EXT. 3.33 
·, 

4345 #67 SR-605 S. EXT. 1.79 

4346 #68 SR-605 S. EXT. 2.65 

4347 #69 SR-605 S. EXT. 1.59 

4348 #70 SR-605 S. EXT. 1.84 2.00 <2.1 

4349 #71 SR-605 S. EXT. 2.04 

4350 #72 SR-605 S. EXT. 2.06 

4351 #73 SR-605 S. EXT. 1.23 



4352 #74 SR-605 S. EXT. 1.22 

4353 #75 SR-605 S. EXT. 2.22 

4354 #76 SR-605 S. EXT. 2.41 

4355 #77 SR-605 S. EXT. 2.30 

4356 #78 SR-605 S. EXT. 3.84 

4357 #79 SR-605 S. EXT. 2.14 

~ 4358 #80 SR-605 S. EXT. 2.59 2.60 2.80 <1.9 3.60 
(N 

u. 4359 #81 SR-605 S. EXT. 2.88 

4360 #82 SR-605 S. EXT. 3.88 

4361 #83 SR-605 S. EXT. 1.80 

4362 # 84 SR-605 S. EXT. 3.36 

4363 #85 SR-605 S. EXT. 4.48 

4364 #86 SR-605 S. EXT. 1.76 

4365 #87 SR-605 S. EXT. 6.06 

4366 # 88 SR-605 S. EXT. 2.77 

4367 #89 SR-605 S. EXT. 3.92 

4368 #90 SR-605 S. EXT. 6.45 5.70 3.80 

4369 #91 SR-605 S. EXT. 5.61 

4370 #92 SR-605 S. EXT. 2.69 



4371 #93 SR-605 S. EXT. 2.46 

4372 #94 SR-605 S. EXT. 3.96 

4373 #95 SR-605 S. EXT. 2.25 

4374 #96 SR-605 S. EXT. 4.60 

4375 #97 SR-605 S. EXT. 1.81 

4376 #98 SR-605 S. EXT. 6.31 

~ 4377 #99 SR-605 S. EXT. 4.61 
~ 

°' 4378 #100 SR-605 S. EXT. 2.65 2.90 2.60 <2.4 2.80 

4379 #101 SR-605 S. EXT. 4.98 

4380 #102 SR-605 S. EXT. 1.88 

4381 #103 SR-605 S. EXT. 2.40 

4382 #104 SR-605 S. EXT. 2.53 

4383 #105 SR-605 S. EXT. 2.75 

4384 #106 SR-605 S. EXT. 1.98 

4385 #107 SR-605 S. EXT. 3.68 

4386 #108 SR-605 S. EXT. 2.30 

4387 #109 SR-605 S. EXT. 1.80 

4388 #110 SR-605 S. EXT. 2.53 2.70 <2.0 

4389 #111 SR-605 S. EXT. 9.25 



4390 #112 SR-605 S. EXT. 7.75 

4391 #113 SR-605 S. EXT. 9.55 

4392 #114 SR-605 S. EXT. 2.86 

4393 #115 SR-605 S. EXT. 4.49 

4394 #116 SR-605 S. EXT. 5.39 

4395 # 117 SR-605 S. EXT. 5.98 

~ 4396 #118 SR-605 S. EXT. 3.78 
~ 

~ 4397 #119 SR-605 S. EXT. 4.71 

4398 #120 SR-605 S. EXT. 4.22 4.00 4.60 <2.3 3.10 

4563 S.R 605 SOUTH EXT. 121 1.85 2.40 2.30 

4564 S.R 605 SOUTH EXT. 122 1.41 1.70 1.40 

4565 S.R 605 SOUTH EXT.123 1.17 1.80 1.80 

4566 S.R 605 SOUTH EXT.124 3.33 3.30 2.50 

4567 S.R 605 SOUTH EXT.125 2.41 3.10 3.50 

4568 S.R 605 SOUTH EXT. 126 2.14 2.20 2.60 <3.0 2.70 

4569 S.R 605 SOUTH EXT. 127 2.66 2.90 2.90 

4570 S.R 605 SOUTH EXT. 128 2.87 3.80 3.80 

4571 S.R 605 SOUTH EXT. 129 2.59 3.20 3.10 

4572 S.R 605 SOUTH EXT. 130 2.67 2.80 4.30 



4573 S.R 605 SOUTH EXT. 131 1.60 1.80 2.20 
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Homestake Mining Company - Grants Operation 

Table F-4 Soil Sample Results For County Road 63 Right-of-Way 

2760 CR -1 6" 1.77 

2761 CR -1 12" -0.43 

2762 CR -2 6" 0.33 0.87 1.00 1.00 2.80 1.20 

~ 2763 CR -2 12" 0.21 
,I:,,. 
;... 2764 CR -3 6" 0.66 

2765 CR -3 12" -0.52 

2766 CR -4 6" 0.29 

2767 CR -4 12" -0.42 

2768 CR -5 6" -0.24 

2769 CR.; 5 12" -0.29 

2770 CR -6 6" -0.85 

2771 CR -6 12" -0.71 

2772 CR -7 6" 1.02 1.51 1.60 <2.8 

2773 CR -7 6" -0.63 



2774 CR - 8 6" 2.77 

2775 CR -8 12" -0.07 

2776 CR -9 6" 3.88 

2777 CR -9 12" -0.60 

2778 CR -10 6" 2.51 

2779 CR -10 12" 0.18 

~ 2780 CR -11 6" 5.76 
,I:,,. 

N 2781 CR -11 12" -0.30 

2782 CR -12 6" -0.51 0.51 <1.0 0.50 <1.1 1.50 

2783 CR -12 12" -0.23 

2784 CR -13 6" -0.32 

2785 CR -13 12" -0.52 

2786 CR -14 6" 0.19 

2787 CR -14 12" -0.67 

2788 CR - 15 6" -0.50 

2789 CR -15 12" -1.35 

2790 CR -16 6" -0.29 



2791 CR -16 12" -0.59 

2792 CR -17 6" -0.11 0.88 1.90 <2.1 

2793 CR-1712" -0.79 

2794 CR -18 6" 0.41 

2795 CR -18 12" -0.26 

2796 CR -19 6" 12.76 9.20 9.20 
~ 2797 CR -19 12" I 1.25 
,II,,. 

~ 2798 CR - 20 6" 6.07 

2799 CR -20 12" -0.35 

2800 CR -21 6" 8.29 

2801 CR -21 12" 13.61 16.90 7.40 

2802 CR - 22 6" 9.78 8.11 10.30 3.70 10.50 

2803 CR - 22 12" 2.18 

2804 CR - 23 6" 1.18 

2805 CR - 23 12" -0.12 

2806 CR -24 6" 10.19 9.70 7.40 

2807 CR -24 12" 0.70 



-- -- - ------ ------
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2808 CR -25 6" 0.59 

2809 CR -25 12" 0.23 

2810 CR -26 6" 5.29 

2811 CR -26 12" 0.67 

2812 CR -27 6" 2.36 2.94 3.60 3.40 

2813 CR -27 12" -0.02 

~ 2814 CR -28 6" 9.56 
,Iii,. 
:,:.. 2815 CR -28 12" 0.75 

2816 CR -29 6" 0.33 

2817 CR -29 12" 0.02 

2818 CR -JO 6" 1.16 

2819 CR -JO 12" -0.52 

2820 CR -31 6" 0.68 

2821 CR -31 12" -0.14 

2822 CR -32 6" 0.45 1.46 1.40 1.40 <2.2 2.30 

2823 CR -32 12" -0.37 

2824 CR -33 6" 2.52 



2825 CR -33 1211 0.67 

2826 CR - 34 6" 0.93 

2827 CR - 34 1211 0.03 

2828 CR - 35 611 8.38 

2829 CR - 35 1211 -0.05 

2830 CR - 36 611 0.10 

~ 2831 CR - 36 12" 0.17 
~ 

u. 2832 CR - 37 611 -0.12 1.64 2.50 <3.6 

2833 CR - 37 1211 0.05 

2834 CR - 38 611 2.69 

2835 CR - 38 1211 -0.53 

2836 CR - 39 611 0.08 

2837 CR -39 1211 -0.57 

2838 CR - 40 611 -0.31 

2839 CR - 40 1211 -0.09 

2926 CR 41, 6 11 -0.26 

2927 CR 41, 12 11 0.15 



2928 CR 42, 6 " -0.29 

2929 CR 42, 12 II -0.04 

2930 CR 43, 6 II -0.02 

2931 CR 43, 12 II 0.20 

2932 CR 44, 6 II 4.65 5.19 6.80 5.40 <2.6 3.40 

2933 CR 44, 12" 0.08 

71 2934 CR 45, 6 " 0.65 
,l,l,,. 

"' 2935 CR 45, 12 II -0.19 

2936 CR 46, 6 II 5.43 

2937 CR 46, 12 II 1.04 

2938 CR 47, 6 II 4.57 

2939 CR 47, 12 II 0.03 

2940 CR 48, 6 II 3.44 

2941 CR 48, 12 II -0.69 

2942 CR 49, 6 II 5.43 5.31 7.80 5.70 

2943 CR 49, 12 II 9.17 

2944 CR SO, 6 II -0.15 



ui1t 
if i@ViJf 

2945 CR 50, 12 " -0.61 

2946 CR 51, 6 " 0.07 

2947 CR 51, 12 " 1.52 

2948 CR 52, 6 " 4.72 

2949 CR 52, 12 " -0.16 

2950 CR 53, 6 " -0.89 

~ 2951 CR 53, 12 " -0.30 
,,:.. 
:... 2952 CR 54, 6 " 0.95 3.30 1.70 1.20 

2953 CR 54, 12 " 0.27 

2954 CR 55, 6 " 7.11 

2955 CR 55, 12" 0.62 

2956 CR 56, 6 " 2.02 

2957 CR 56, 12 " 0.10 

2958 CR 57, 6 " 6.15 

2959 CR 57, 12 " -0.28 

2960 CR 58, 6 " 14.78 11.40 8.70 

2961 CR 58, 12 " 0.12 



2962 CR 59, 6 II 5.64 6.54 8.10 <4.4 

2963 CR 59, 12 II 0.04 

2964 CR 60, 6 II 15.14 14.30 11.90 

2965 CR 60, 12 II 0.95 
/ 

2966 CR 61, 6 II 1.33 

2967 CR 61, 12 II -0.32 

~ 2968 CR 62, 6 II 3.31 ,., 
00 2969 CR 62, 12 II -0.22 

, 2970 CR 63, 6 II 4.13 

2971 CR 63, 12 II 0.46 

2972 CR 64, 6 II 3.99 4.96 7.90 4.00 <1.8 3.60 

2973 CR 64, 12 II 0.40 

2974 CR 65, 6 II 0.10 

2975 CR 65, 12 II 23.83 19.40 14.30 

2976 CR 66, 6 II 1.99 

2977 CR 66, 12 II 0.73 

2978 CR 67, 6 II 5.49 



2979 CR 67, 12 II -1.03 

2980 CR 68, 6 II 11.91 17.60 30.60 

2981 CR 68, 12 II -0.03 

2982 CR 69, 6 II 13.80 11.72 13.50 0.60 5.70 0.70 

2983 CR 69, 12 II -0.57 

2984 CR 70, 6 II 7.45 

11 2985 CR 70, 12 II 1.02 
~ 

~ 2986 CR 71, 6 II 9.18 

2987 CR 71, 12 II 0.54 

2988 CR 72, 6 II 1.44 

2989 CR 72, 12 II 0.25 

2990 CR 73, 6 II 1.51 

2991 CR 73, 12 II 0.19 

2992 CR 74, 6 II 0.34 1.51 3.20 1.20 <1.5 1.80 

2993 CR 74, 12 II 0.03 

2994 CR 75, 6 II 1.98 

2995 CR 75, 12 II -0.33 



2996 CR 76, 6 " 4.42 

2997 CR 76, 12 11 0.10 

2998 CR 77, 6 11 4.37 

2999 CR 77, 12 11 0.03 

71 
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Homestake Mining Company - Grants Operation 

Table F-5 Soil Sample Characterization Data For State.Road 605 Right-of-Way North of County Road 63 

-· ·.-:-..::.:_._._:: :::=:::=::::::) 

2170 SR-2A-N6" 10.70 

2171 S R - 2 A - N 12 11 17.73 

2172 SR-2 B-N 6 11 25.63 30.20 34.60 17.10 7.90 17.10 

~ 2173 S R - 2 B - N 12 " 18.27 
!-" . 2174 SR-3 A-N 6" 15.52 .... 

2175 S R - 3 A - N 12 " 19.23 

2176 SR-3 B-N 6 11 35.65 

2177 SR-3 B-N 12 11 8.67 

2178 SR-4A-N6 11 20.45 

2179 S R - 4 A - N 12 " 2.15 

2180 SR-4 B-N 6" 13.16 

2181 S R - 4 B - N 12 11 2.10 

2182 SR-5 A-N 6 11 18.07 19.68 23.60 17.70 6.00 11.30 

2183 S R - 5 A - N 12 11 6.61 



ii:::: 

::Cl I 1:: 

2184 S R - 5 N. 8 - 6 11 24.34 

2185 S R - 5 N. 8 - 12 11 14.06 

2186 S R - 1 N. C - 6 11 34.58 

2187 S R - 1 N. C - 12 11 4.22 

2188 S R - 1 N. i> - 6 11 11.60 

2189 S R - 1 N. D ".' 12 11 0.43 

~ 2190 S R - 2 N. C - 6 11 6.10 
I.II .... 2191 S R - 2 N. C - 12 11 1.34 

2192 S R - 2 N. D - 6 11 24.68 28.26 33.50 <5.1 

2193 S R - 2 N. D - 12 11 0.91 

2194 S R - 3 N. C - 6 11 45.70 

2195 S R - 3 N. C - 12 11 6.81 

2196 S R - 3 N. D - 6 11 13.76 

2197 SR- 3 N. D -12 11 0.50 

2198 S R - 4 N. C - 6 11 32.55 

2.199 S R - 4 N. C - 12 11 6.85 

2200 S R - 4 N. D - 6 11 10.27 



2201 S R - 4 N. D - 12 11 

2202 S R - 5 N. C - 6 " 

2203 SR - 5 N. C -.12 " 

2204 S R - 5 N. D - 6 " 

2205 S R - 5 N. D - 12 " 

3102 S-R-N-P-, 1 B 6" 

'i'1 3103 S-R-N-P- ,1 B 12 " 
UI 
~ 3104 S-R-N-P-, 1B -1'.5" 

3105 S-R-N-P-, 1 B - 2 ' 

3106 S-R-N-P-, 2 B -6 " 

3107 S-R-N-P-, 2 B - 12" 

3108 S-R-N-P-, 2B -1'.5 11 

3109 S-R-N-P-, 2 B - 2 ' 

3110 S-R-N-P-, 3 B -6 11 

3111 S-R-N-P-, 3 B - 1211 

3112 S-R-N-P- ,3 B -1'.5" 

3113 S-R-N-P-, 3 B - 2 ' 

20.84 

31.62 33.79 

30.07 

16.77 

40.94 

12.41 12.33 

46.86 

4.03 

-6.49 

34.11 

12.94 

12.92 

64.91 

18.48 

3.42 

7.84 6.91 

46.64 

37.90 30.60 

15.10 

18.10 

9.00 11.10 

ltMAl•l • :f:l:)ll,iji,ii l:ll 
lltuliiii Wet Chein. 

1111111■11:r:1 :: i:::
11

:111
1

1111111111111
1

111111111 

8.40 25.00 

14.40 

14.50 

3.50 10.20 



3114 S-R-N-P-, 4 B -6 " 64.07 

3115 S-R-N-P-, 4 B - 12" 6.87 

3116 S-R-N-P- ,4 B -1 '.5" 10.11 

3117 S-R-N-P-, 4 B - 2 ' 36.49 

3118 S-R-N-P-, 5 B -6" 49.70 

3119 S-R-N-P-, 5 B - 12" 12.03 

~ 3120 S-R-N-P- ,5 B -1 '.5" 5.33 
UI 

S-R-N-P-, 5 B - 2' .. 3121 25.30 

3122 S-R-N-P-, 6 B -6 " 71.19 63.13 80.10 19.40 

3123 S-R-N-P-, 6 B - 12" 1.20 

3124 S-R-N-P- ,6 B-1'.5" 20.34 

3125 S-R-N-P-, 6 B - 2 ' 62.49 

3126 S-R-N-P-, 7 B -6 " 30.14 

3127 S-R-N-P-, 7 B - 12" 4.39 

3128 S-R-N-P- ,7 B-1'.5" 22.84 

3129 S-R-N-P-, 7 B - 2 ' 44.20 

3130 S-R-N-P-, 8 B -6 " 35.34 



3131 S-R-N-P-, 8 B - 12" 14.Sl 

3132 S-R-N-P- ,8 B -1'.S" 0.49 1.77 l.S0 2.30 7.60 1.70 

3133 S-R-N-P-, 8 B - 2 ' 40.13 

3134 S-R-N-P-, 9 B -6 " 34.41 34.60 23.40 

3135 S-R-N-P-, 9 B - 12" 4.33 

3136 S-R-N-P- ,9 B -1'.S" 9.29 

~ 3137 S-R-N-P-, 9 B - 2 ' 6.99 
UI 
(JI 3138 S-R-N-P-, 10 B -6 " 4.91 

3139 S-R-N-P-, 10 B 12" 1.58 

3140 S-R-N-P- ,10 B 1'.S" 8.72 

3141 S-R-N-P-, 10 B 2 ' 1.29 

3142 S-R-N-P-, 11 B -6 " 13.94 14.01 s.so S.90 

3143 S-R-N-P-, 11 B 12" 1.07 

3144 S-R-N-P- ,11 B 1'.S" 0.59 

314S S-R-N-P-, 11 B 2 ' 15.16 

3146 S-R-N-P-, 12 B -6 " 33.66 

3147 S-R-N-P-, 12 B 12" 2.77 



3148 S-R-N-P- ,12 B 1 '.511 2.50 

3149 S-R-N-P-, 12 B 2 ' 1.79 

3150 S-R-N-P-, 13 B -6 11 24.67 25.40 33.50 

3151 S-R-N-P-, 13 B 1211 4.54 

3152 S-R-N-P- ,13 B 1 '.511 1.01 2.29 3.25 3.20 4.10 9.00 

3153 S-R-N-P-, 13 B 2 ' 1.22 

~ 3154 S-R-N-P , 2 A 6 11 41.65 I 

I.II 
S-R-N-P, 2 A 12 11 

°' 3155 21.34 

3156 S-R-N-P, 2 A 1'.5 11 19.12 

3157 S-R-N-P, 2 A 2 I 10.07 

3158 S-R-N-P , 3 A 6 11 36.41 32.20 28.70 

3159 S-R-N-P, 3 A 12 11 2.20 

3160 S-R-N-P , 3 A 1 '.5 11 1.49 

3161 S-R-N-P, 3 A 2 I 11.70 

3162 S-R-N-P, 4 A 6 11 33.07 28.33 28.40 12.30 

3163 S-R-N-P, 4 A 12 11 3.96 

3164 S-R-N-P, 4 A 1'.5 11 4.35 



.... ----.,,, 

3165 S-R-N-P, 4 A 2 ' 3.11 

3166 S-R-N-P , 5 A 6 11 45.89 

3167 S-R-N-P, 5 A 12" 1.18 

3168 S-R-N-P, 5 A 1 '.S 11 3.42 

3169 S-R-N-P, 5 A 2 ' 1.55 

3170 S-R-N-P , 6 A 6 11 868.98 

~ 3171 S-R-N-P , 6 A 12 11 2.12 
~ 3172 ~ S-R-N-P, 6 A 1 '.S 11 4.10 2.90 4.90 8.70 2.15 2.68 

3173 S-R-N-P , 6 A 2 ' 1.33 

3174 S-R-N-P , 7 A 6 11 8.06 

3175 S-R-N-P, 7 A 12 11 -0.31 

3176 S-R-N-'P, 7 A 1'.5 11
• 0.14 

3177 S-R-N-P, 7 A 2 ' 2.03 

3178 S-R-N-P, 8 A 6 11 8.76 

3179 S-R-N-P, 8 A 12 11 -0.27 

3180 S-R-N-P, 8 A 1'.5 11 -oj2 

3181 S-R-N-P , 8 A 2 ' 2.49 



3182 S-R-N-P , 9 A 6 11 17.58 13.00 16.60 13.90 7.80 13.80 

3183 S-R-N-P, 9 A 12 11 0.55 

3184 S-R-N-P, 9 A 1'.5 11 0.27 

3185 S-R-N-P , 9 A 2 ' 5.98 

3186 S-R-N-P, 10 A 6 11 15.97 

3187 S-R-N-P, 10 A 12 11 4.61 

~ 3188 S-R-N-P, 10 A 1'.5 11 2.42 

"' 00 3189 S-R-N-P, 10 A 2 ' 2.92 

3190 S-R-N-P, 11 A 6 11 15.27 

3191 S-R-N-P, 11 A 12 11 5.60 

3192 S-R-N-P, 11 A 1'.5 11 6.71 7.29 7.50 7.90 5.30 10.70 

3193 S-R-N-P, 11 A 2' 4.59 

3194 S-R-N-P, 12 A 6 11 8.23 

3195 S-R-N-P, 12 A 12 11 -0.41 

3196 S-R-N-P, 12 A 1'.5 11 3.38 

3197 S-R-N-P, 12 A 2 ' 7.35 

3222 SR-NP 13A 6 11 13.25 12.34 15.10 13.20 8.80 11.60 



3223 S R -"N P 13 A 12 " 5.15 

3224 S R - N P 13 A 1.5 ' 1.97 

3225 SR-NP 13A 2' 1.40 
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Dale Collected: 19.23.24, 1995 

Dale Sealed: May 25, 1995 

Dale Read: JUNE 12, 1995 

SAMPLED BY LJ. PREP SAMPLES AO. 15 DAY READ NO SEALED 1995 SOIL SAMPLES 

Wind Blown TOTAL COUNTS .. CPS 
··•<···•··· 

... •)i !ff 
TRUE ~~> 

LAB Sample• RA(ROI) 809KEV TH(AOl)911KE K(AOl)1406KEV COUNT TIME RA 809 KEV TH 911 KEV K 1480 KEV SAMPLE SAMPLE ~<2~~ ftt6' 
.. · ...... · ... .. . .. 

ID IO. Cll549- Cll8511 Cll881- CH981 CJ11338-Cll 1458 SECONDS CH549:- CH851 CH861- CH981 CH 1338-CH 145! WL CT. RAT pCl/g 

4933 PT-20 4008 .1298 1299 1053 3.81 1.23 1.23 1881.50 2.20 4.28 3.58 

4934 PT-28 2715 1307 1347 1145 2.37 1.14 1.18 1337.00 0.81 1.49 1.43 

4935 PT-27 2598 1280 1214 10111 2.55 1.28 1.19 1321.90 0.58 1.44 1.117 

4938 jou23e 3888 1550 1377 1001 3.88 1.55 1.38 1381.20 1.80 3.79 4.14 

4937 JO34101 211711 1457 1305 1142 2.52 1.28 1.14 1~110.40 0.49 1.09 1.49 

49311 JO42092 3173 1493 1244 1027 3.09 1.45 1.21 1578.40 0.82 1.70 2.40 

4939 HO43239 3130 12114 12111 1002 3.12 1.28 1.21 1501.70 1.29 2.79 2.211 

4940 JO52237 1975 1014 928 1057 1.87 0.98 O.llll 1491.00 0.33 0.73 1.24 



Appendix G 

Data Sort Sheets for Statistical Study in Outer Zone 



Data Collected: May.r '>:J,24, 1995 

Dale Sealed: May 25, .. d5 

Dale Raad : JUNE 12, 1995 

SAMPLED DY u. PREP SAMPLES no. 

Wind Blown 

LAB Samplaa JlA(flOI) 809KEV 

IO IO. Cll549- Clt658 

4933 PT-20 4008 

4934 PT-28 2715 

4935 PT-27 2598 

4938 JO44238 3888 

4937 JO34101 2878 

4938 JO42092 3173 

4939 HO43239 3130 

4940 JO52237 1975 

15 DAY REAONO SEALED 1995 

TOTAL COUNTS 

rtt(AOl)911KE K(ROI) 1406KEV COUNT TIME RA 809 KEV 

Cll881- Cll981 Cit 13311- CU 1458 SECONDS Cll549- Cll651 

1296 1299 1053 3.81 

1307 1347 1145 2.37 

1280 1214 1018 2.55 

1550 1377 1001 3.88 

1457 1305 1142 2.52 

1493 1244 1027 3.09 

1284 1218 1002 3.12 

1014 926 1057 1.87 

SOIL SAMPLES 
· ... · 

} CPS 

TRUE . HMC 

TH 911 KEV K 1480 KEV SAMPLE SAMPLE Rll 228 flt6--
CU861- CH961 CH1338'-CH1451l. WL CT. RAT pCl/g 

1.23 1.23 1881:50 2.20 4.28 3.58 

1.14 1.18 1337.00 0.81 1.49 1.43 

1.28 1.19 1321.90 0.58 1.44 1.87 

1.55 1.38 1381.20 1.80 3.79 4.14 

1.28 1.14 1480.40 0.49 1.09 1.49 

1.45 1.21 1578.40 0;82 1.70 2.40 

1.28 1.21 1501. 70 1.29 2.79 2.28 

0.98 0.88 1491.00 0.33 0.73 1.24 



Homestake Mining Company - Grants, New Mexico Project 1a:3&:12 Ml, ~,21,s 

f GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING Cot-FANY, INC. 

mlD> K031 zone: oa~ 

no. Qr.id w.ith tba N&s. Gaaa& G.ric : E031222 
Ave. Ga~.ma 15,818.27 
No. ot Points 15 
North Li.Du.ts: >154556E.€1,<l545600 
&ast. I..:..Z1Ut.s : >488133.JJ, <48Sl66.67 

Min(No. of ?oinesJ : 8 

Count/G.cid) :0 

U•t o~ ~.i.da wi.t:h f'mr tb.an 5 data poi.nt.a: 

Grid. Horth t.iait.s 

lhm1::Mar o~ 9Z1U w.itb ~ great•r ~ 21, !500: count(Grid) 0 

U•t. ~ ~- wi.t:h c:-. 9~~r thaQ 21,500: 

saat I.imib 

( 

Page Numl:ie.r l 



Dale Collaclad: ,,--... 1995 ----
Dale Sealed: MA'r .. , ,:195 

Dale Raad: MAY 22, 1995 

SAMPLED DY MJ and LJ. rnEP SAMPLES 110, 15 OAY flEA□ NO SEALED 1995 SOIL SAMPLES 

Wind Blown TOTAL COUNTS cps 

TrlUE IIMC i/lG 

~D Samplas .llA(rlOI) 609KEV Tll(nOl)911KE K(l10I) I 406KEV COUNT 11ME IIA 609 KEV Tit 911KEV K 1480 KEV BAMPI[ &AMPLE Ila 229 fl4J.lt 

ID ID. Cll549- Cll658 Cll881-Cll961 Cll 1330-CII I 4 58 S[CONUS Cll549- Cll651 Cll861-Cll961 Cll 1338-CII 145! WT. CT.llAT pCl/g llt:;fa] 
4870 E031222 3493 1223 I 350 1106 3.16 1.1 I 1.22 1549.80 1.117 3.54 2.88 -
4871 C064193 3148 1324 1346 1053 2.99 1.28 1.28 1470.40 1.14 2.54 2.18 

4872 0074013 6926 2015 1052 1202 5.40 1.57 1.44 1510.80 3.47 7.55 5.113 

4873 E141169 3732 1883 1105 1305 2.06 L20 1.31 1395.10 0.91 2.15 2.47 

4874 11081259 2556 1358 1477 1730 1.48 0.78 0.85 1622.70 0.23 0.411 0.111 

4875 11052157 3639 1461 1373 l045 3.48 1.40 1.31 1702. 70 1.45 2.79 2.81 

4878 E074147 2863 1155 1153 1010 2.63 1.14 1.14 1589.00 1.17 2.45 2.15 

4877 E083127 3665 1418 I J39 1044 3.51 1.36 1.28 1570.90 1.58 3.27 3.00 



r-. 0 

Homestake Mining Company- Grants, New Mexico Project 1:30:u »c, ''''" 
,_r GPS Radiological Surveys 

By: EfMRONM=NTAL RESTORATION QROUP, INC. 
ANCERSON ENGINEERING COMPPH'f, INC. 

aam E.032 

H.l.n(No. of Points) : 5 

:;rid: 
Ave. Gamma 

No. of Point:s 
~Orth L.1lnits ; 

e:ast I.imi ts : 

Wmllber o~ grids wi. t.b. :t..,.r ~ 5 dat& pcj.Dta: 

ll'mllbar o~ ~ with GaJIIM q.reate:r: than 21,500: 

Li.at or grj.49 wit;h c:.- great.el:~ 21,500: 

Sona: 

::032142 
14,898.91 

23.00 
>1545766.61,<~545800 
>488833.33,<488866.67 

Count(Grid) :O 

.._t.i.iai.u 

count (Gridl o.oo 

!l&9 t L.i.mi u 

Pa.ge Number 

oat:e:r 

l 



Date Collected: M" qcu 24, 1995 

Date Sealed: Ma,, , 1995 

Dale Read: Apr11 12, 1995 

BAMPLED DY IV AND MJ. rnEr BAMPL[B no. 1995 _ BOIL 9AMPLE8 

Wind Blown TOTAL COUNTS CPS 

TRUE HMC 
£1<,6-

LAO Samplo1 111\(IIOI) 609KfV llt(IIOl)91 IKE K(llOl)t406KEV COUNf ltME Ill\ 609 KEV Tit 911 KEV K 1480 KEV SAMPLE &AMPLE na 228 

It) IIJ. Clt54 9 Cllfi5B cttor.1-c1t9GI CIIIJJO-Cltl450 St:CONUS Cll5,t9- Clt651 Cll8G I- Cll98 I Cit IJJ8-CII 1458 wr. CT. 1\1\T pCl/g 
·------· ---· ·-----·-- ........ 

4138 C 022 I 51 Jfifi5 1394 IJGfi 1006 J_r,,t 1.39 I.JG 1565.50 1.50 3.JO J.05 -- ----- ··----- ·····- ·- ... - --
4139 [031117 21JJJ 1219 1320 IIJJ 2.59 1.08 1.11 1519.80 0.90 1.98 2.05 

f--- ---·-·--- --------
4740 0024014 Jn;,i 1320 IJ79 IOIG J.76 t.J I 1.36 1428. 10 1.88 4.J7 3.87 
~ ·-·-·-- ----
474 I 0023053 4042 1185 !007 IJ91 J.J4 1.27 I.JO 1432.50 l.4J 3.JO 3.IJ -- ---·-··-----
4742 D021259 46J I 1017 1509 1147 4.04 1.4 I 1.39 1425.50 2.00 4.85 3.84 
~ -------
4743 D0330J2 18471 5040 4853 JJ65 4.89 1.50 1.44 1507.80 2.88 8.33 5.83 

. ····--··-----

4744 D022109 BG09 2483 2125 1200 7. 17 2.05 1.77 1354.90 4.54 11.12 8.84 - ·---·--

4745 0031019 0110 2028 1095 1241 5.J9 l.8J 1.52 1395.90 3.22 7.84 6.37 ---------
4746 UOJ2024 28:IB 1495 158B IJ98 2.0J 1.01 I. 14 1392.40 0.21 0.5 I 1.29 ,- -----·--·-
4141 EOJ2142 2902 1372 !JOO 1174 2.41 I. 17 I.ti 1478.40 0.54 1.2 I 1.71 --- ·-·--·-·· ·------·--· 
4748 11034028 9003 JJJJ JJ97 2726 J.J:i 1.22 1.25 1508.90 1.51 3.J2 J.00 - ----------·· 
4749 0043064 5:lfi I 1959 1961 1510 J.55 I.JO I.JO 1438.40 1.83 J.75 J.75 --- -·-- -- ---



Homestake Mining Company - Grants, New Mexico Project f: 1s: sa RC, ,1201ts 
GPS Radiological Surveys 
Sy: ENVIRONNENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GilUD :1.033 

E033049 
Ave. Gamma. 12,839.25 
~o. of ?oint3 20 
North I,imi<:s : >1545400,<1545433.33 
~ast Li.--:u.ts: >488366.67,<488400 

Min(No. ot Points! : 9 

Count(Grid) :O 

Li.a~ o~ gri.da •:l.th fawez: than 5 data paint.a: 

11Drth Li.mi. ta S..t Liait• 

J1ulllMlr of' l!JZ'.ida with oa-a c;reat:er than 21, soo: Count (GridJ 0 

Li.st a~ qrida •:1th C..... c.,reater ~ 21,SOC: 

Horth I.im.1.t.s ... tl.Ud.t.a 

?age NUD1b41r l 



Dale Collecled: Jur~ -·,9;;..5;;._ __ 

Dale Sealed: June 7;1»:15 

Dale Read : JUNE 22, 1995 

SAMPLED BY L.J. PREP SAMPLES RO. 15 DAY AEA□ NO SEALED 1995 SOIL SAMPLES 

LAB 

Wind Blown 

Sampl81 

ID ID. 

TOTAL COUNTS .• 

llA(ROI) 809KEVTH(ROl)911KE K(ROl)1406KEV 

Cll549-Cll858 CH881-Cll981 CH1338-CH1458 SECONDS 

··.·.••·•··•···.· 
1

•·· •••·•·•·•••> ··••·••••··••·•· . •··•··.••··••••·••••••·•·<•••••i•·••••··••·••i••••·•)/•·• riP••~• <)•••••r······· •··••>••••··•·••i••·•·••••·••••••· .... :• > Yv/••·• <>•••·•·•••••···•••·•· ·••••••• < 

coum n ..... ~. k~;, .J,],·kel • · ... , .J ..... ,. ,::: j!: 
CH549- ~H851 CH881-CU~81 ~U13~-~IH4~8 ····.•WT, CT. AAT .· pCl/g 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1495.80 0.75 1.85 1.58 

4971 E034114 2805 1058 1085 1015 2.57 1.04 1.07 1528.80 1.05 2.24 1.89 

4972 E044145 2238 1015 999 1001 2.23 1.01 1.00 1517.80 0.88 1.48 1.52 

4973 E053151 2865 1201 1099 1002 2.88 1.20 1.10 1527.20 0.82 1.75 2.09 

4974 E041058 2449 1035 981 1007 2.43 1.03 0.95 1838.70 0.89 1.77 1.88 

4975 D104178 3987 1528 1374 1001 3.98 1.52 1.37 1457.80 1.79 4.02 4.28 

4978 D103249 3334 1481 1319 1049 3.18 1.39 1.28 1480.80 2.311 2.50 

4977 D093208 2874 1128 1035 1002 2.67 1.13 1.03 1581.40 0.98 2.02 1.79 



Homestake Mining Company - Grants, New Mexico Project s:52:lz IN, 4/20/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL. RESTORATION GROUP. INC. 

ANDERSON ENGN=ERING COMPANY I INC. 

'!be Gr.id. with tM Naz. Gmama Grid : E03Ul4 

Ave. !;Ulna l2,936.13 
No. of Poin~s 16 
Ncrth Lilllits : >1545233.33,<:54~266.67 
&11.st LiJnits : >4118500,<488~33.33 

Min(No. o! Points} : 6 

Count(Grid) :O 

1.ut ~ ¢eta n~ r...r tb.an 5 data poi.nu: 

Qr.id 

ll'lmlbllr o~ CJd,d.lJ w;i.th Ga-. gra&ter t:hu. 21,500: count(Grid) 0 

Lut d gz-i.da Vi.tho-.. gz:,eat.r than 21,500: 

Jlo:th IJ.Jai t• E&Jlt Wait. 

Page Nl.lmber 1 



Date Collected: J,,-----~-1995 ----
Dale Sealed: June , , . .,95 

Dale Read : JUNE 22, 1995 

SAMPLED BY LJ. PREP SAMPLES no. 15 DAY REAllNG SEALED 1995 SOIL SAMPLES 

Wind Blown TOTAL COUNTS 

.. 

LAB Sample■ 

ID ID. 

RA(ROI) 809KEVTH(ROl)911KE K(ROI) 1406KEV COUNT TIME •flA. 8()9 k~/ TH <Jn Kev 
Cll549-Clt858 CHll81-CH981 CH1338-CH14511 SECONDS 

><:\ .. ' -·:· .. •·:..::.::.::. :_.:_"::· 
c1< RAr ~bl/11 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1-495.80 0.75 1.85 1.56 

4971 E0:J.4114 2805 1058 1085 1015 2.57 1.04 1.07 1528.80 1.05 2.24 1.89 

4972 E044145 2238 1015 999 1001 2.23 1.01 1.00 1517.80 0.88 1.48 1.52 

4973 E053151 28e5 1201 1099 1002 2.88 1.20 1.10 1527.20 0.82 1.75 2.09 

4974 E041058 2449 1035 981 1007 2.43 1.03 0.95 1838.70 0.89 1.11 1.88 

4975 0104178 3987 1528 1374 1001 3.98 1.52 1.37 1457.80 1.79 4.02 4.28 

4978 0103249 3334 1481 1319 1049 3.18 1.39 1.28 1480.80 1.08 2.38 2.50 

4977 0093206 2874 1128 1035 1002 2.67 1.13 1.03 1581.40 0.98 2.02 1.79 



r. ' 

Homestake Mining Company- Grants, New Mexico Project 3:n:u IN, ,1,1~s 
--.

1 GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATlON GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

Min(No. of Points) : 7 

Gri.d: 
Ave. G~ 

No. or Poincs 
North Li.mi t.5 : 

East Lillli-::s: 

Zoo.: 

!C·C.056 
13, 05l. 29 

14.00 
>1545933.33,<154~966.67 
>489466.67,<489500 

CouDt (Crid) : 0 

arid Borth IJ..lll:i t. 

llumbar or grids w.itb ~ cp:eatar than 21,500: Count(G.rid) o.oo 
Li.at~ vz-ida with ca.... graatar t:han 21,500: 

I Grid j A,,.. au.a. J Ne . of! !'O.in ts 1 · lforth L.1..111 ts hat I.iaib 
/ 
l 

Page N\lmber 

Ol&t:ar 

l 



Date Collected: Jur·----·q95 ----
Dale Sealed: June ? , , ""5 

Dale Read : JUNE 22, 1995 

SAMPLED BY LJ. PREP SAMPLES no. 15 DAY REAtlNO SEALED 1995 

Wind Blown TOTAL COUNTS 

8ampl81 RA(ROI) 1109KEVIH1(ROl)911KE, K(ROl)1406KEV COUNT TIME RA 809 KEV 

ID ID. Cl1549- Cll658 ~11881- Cll961 CH1338-Cll1451l SECONDS CH549- CH651 

4970 E033049 2344 1040 1071 1023 2.29 

4971 E034114 2805 1058 1085 1015 2.57 

4972 E044145 2238 1015 999 1001 2.23 

4973 E053151 2885 1201 1099 1002 2.88 

4974 E041058 2449 1035 981 1007 2.43 

4975 0104178 3987 1528 1374 1001 3.98 

4978 0103249 3334 1481 1319 1049 3.18 

4977 0093208 2874 1128 1035 1002 2,67 

~ : . . ) 

TH 911 KEV.·· K 1480 KEV 
.. .... .. . .·· .. . ... . 

SOIL SAMPLES 

.. .... . . 
C:11861- CU981 Cl11338.:..CH1451l •• wt, CT. RAT 

1.02 1.05 1495.80 0.75 

1.04 1.07 1528.80 1.05 

1.01 1.00 1517.80 0.88 

1.20 1.10 1527.20 0.82 

1.03 0.95 1638.70 0.89 

1.52 1.37 1457.80 1.79 

1.39 1.28 1480.80 1.08 

1.13 1.03 1581.40 0.98 

pCl/g 

1.85 1.56 

2.24 1.89 

1.48 1.52 

1.75 2.09 

1.17 1.88 

4.02 4.28 

2.38 2.50 

2.02 1.79 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 11: 19: 12 AM, 3/31/gs 

_I 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

Zone: 
GRID E042 

The Grid with the Max. Gamma EC42169 

Min(No. of Points) : 6 

Ave. Gair.ma 16,630.14 
No. o: Points 14.00 
North Limits : >1545700,<1545733.33 
East Limits : >489566.67,<489600 

Number of grids with fewer than S data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points East Limits North Limits 

Number of grids with Gamma greater than 21,500: count(Grid) : 0.00 

List of grids with Gamma greater than 21,500: 

Gri- Ave. Ga.mma. No. of Points North Limits East Limits 

Page Number 

outer 

1 



Dale Collacled: Ml!rr.h 26, 1995 

Dale Sealed: Ma11. ,995 

Dale Read; Aprff 17, 1995 

SAMPLED DY LJ. PRFP SAMPLES no. 1995 SOIL SAMPLES 

Wlndotown TOTAL COUNTS CPS 

TRUE llMC ER.c:.. 
LAD Samploa 11A(IIOI) 909K[V 1 ll(IIOl)9111< t K(nOIJ1400l<EV COUNT llME IIJ\ 609 KEV Tl1 911KEV K 1460 KEV SAMPLE SAMPLE na 22e f__<-1.-22~ 

- /!. <: ~ /1 10 II) C1154!1 C11058 Clt001- Cll!161 Cll 1330- Cll 1450 S[CONIJS CIIM!I- CIIG5 CIIOG1-Cll9G1 Clll330-Clll458 WT. CT.Mt pCl/g 
·----- ···--·-···----·-· ·- -- - ------· 

4760 [042169 ;,349 1;>07 13;>7 1559 1.51 0.83 0.85 1681.30 0.05 0.10 0.61 - - ·--· . ··-·-·---·- -- -· ------···--
4791 E04l059 3031 1147 1034 1009 3.00 1.14 1.02 1812.98 1.25 2.58 2.46 

·-- -
4792 D042219 7930 2231 1871 1334 5.!15 1.67 1.40 1599.20 3.79 7.67 6.41 

- ··-·· 

4793 D044254 4910 1620 1583 1566 3.14 1.03 1.01 1840.00 1.64 3.31 2.63 

4764 EOSll95 3508 1411 1178 1035 3.39 1 .. 36 1.14 1529.80 1.25 2.72 3.80 

4765 D053193 2848 1259 1157 1065 2.67 1.16 1.09 1394.40 0.76 1.60 2.40 ---·-·---
4788 [052153 3050 1588 1401 118 7 3.25 1.34 1.25 1447.50 1.15 2.64 3.43 --- -------· -- - ·--· 
4797 EOIII067 3109 1370 l?'JO 1036 3.00 1.33 1.25 1441.60 0.97 2.22 2.43 - ------------ -·- -- -------
47811 0054255 7;>04 2231 1040 1;,00 5.63 1.74 1.44 1387.90 3.25 7.76 7.38 ________ ,. ______ 
4769 D083095 3840 1489 120!1 1030 3.73 1.45 1.25 1366.60 1.52 3.63 3.91 ------ -
4770 D083095 15?0 785 840 1019 1.50 0.77 0.82 1724. 10 0.18 0.30 0.84 



Homestake Mining Company- Grants, New Mexico Project a:02~53 JIK, ,1211,a 

~PS Radlologlcal Surveys. 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

CJll.m S043 

Min(No. of Points) : 7 

c-rid : E043111 
Ave. Gamma 13,085.40 
No. of Points 2::> 
Nort~ Li!C.its: >1545266.67,<1545300 
East L1.nt1.ts: >489000,<489033.33 

Hmlbar 0£ l!Jrida wi.th ~@wer than !5 data points: Cow:.t (G.t:id) : 0 

Li.at al! grida wil:h £--r t:han 5 data points: 

Orid Korth Liai.ts llaat: Limit.a 

Rlaber ~ qri.ds with~ greatar than 21,!500: Count (Grid) 0 

Li.st o~ l!Jr:l.ds wit.b a.maa v:ea,ui:- chan 21,500: 

Warth Lim.ta :&&at LiDita 

1 



llllli Ccllllctad: JI.JJl"-13.._, 1_811S..;;... __ 

Olla 8Nltd: JU~. o)5 ----
DIie ANld : JUNE30, 1995 

BAMPlED BY MJ AND LJ. PREP BAMPlE9 RO. 15 DAY REAOINO SEALED 1995 SOIL BAMPlE8 

Wind Blown 

LAB Blllmpltl 

ID 10. 

.· ···•< ?•.···•• i~> .•··•·•··· ? \{ / / .·. ··••tMA •.• >~,~,- 'tnt~JP :ri,AlU t~~;,f 
..• ) ._. > <·. \ i!J~ \J:bx Jj,~ · ~~~< ~tBA, ~;W~;;;;t ~rn~i 

RA(ROI) .,.KEV ~(Rol)ll11Ke K100I1i40IIKEV couifr nME AAaoii icev rn e11 KE'I K •1480 ~/ liA~f lili~t: ;L~ ··••-~·~· l\i22e ~&ef JIU ( j~j> 
cI1549-a11151 ~111181-cIt1a1 ~111338-cH1458 sEcoNos c11549-cHB5 c1181i1-CH181 c111338-tli14!ia wt. ck ~r pci/ti ·. pel/a ;,cva ptl/a .~Jl > ;~li 

TOTAL COUNTS 

5021 HM3239 3848 1528 1570 1230 3.13 1.24 1.28 1575.70 1.34 2.77 

5022 0103133 2790 1438 1568 1799 1.55 0.80 0.87 1810.90 0.28 0.!18 

!5023 BM3111 2308 11l114 1042 1235 1.87 0.88 0.84 1819.00 0.!50 

5024 lllll1015 4839 1828 1944 1888 2.48 0.97 1.03 1812.90 1.08 2.18 

5025 .1153041 2943 1387 1299 1827 1.82 0.85 0.80 1484.40 0.24 0.!14 



Homestake Mining Company- Grants, New Mexico Project a::,a:n ... , ,12111s 
GPS Radiological Surveys 
By: ENVIROt"-'ENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING CCMPIWV, INC. 

GIUD J:OH Zoa.e: QQtar 

1'be CJrid. with tha ~. 0-- Grid E044.145 
Ave. Gamna 13,5E9.93 
No. o! Po.u:.ts 27 
North Li::nits: >1545233.33,<l545266.67 
East L.imits : >489833.33,<489866,67 

"1n(NO. of Points) : 7 

c:ount(Grid) :0 

~t ~ grida nth ~aver than !5 data paint.a: 

North t.im.ib .... t Li.ad.ta l 
~ o~ ¢de _nth Guaa vz:-,ter than 21,SOO: Count(Grid} 0 

L1■t of' grids wJ.tll e-. greater than 21,500: 

Horth LJ.Jllit■ EA■t 1..1.mi.t.a 

Page ~er 1 



,._...,_,._..,..,,,, __ .,_ •'-1 ■ 11-r.,1 .... 1•-v11w._, VV"'-'V I.,_..,,, 

Date Collected: Jur 95 

Dale Sealed: June 7, 1995 

Date Read : JUNE 22, 1995 

SAMPLED DY LJ. PREP SAMPLES no. 15 DAY REAONG SEALED 1995 SOIL SAMPLES 

Wind Blown 

samptee 

TOTAL COUNTS 

llA(ROI) 809KEVTH(ROl)911KE K(ROl)1406KEV 

·····•··••··•·· .. ·•······•·.••••·••••···•·•••••••••••••tr'••••••••••··••••••••••·•••••••••••••·•••••••••••···•••··•··•··•··•········•····•···· •·•· u.••·•.•••·•·•·•••·•••••· >.·· ··••• >•••·······•··••. <) <<••••····· > . .··· • . ••.. ··• .•• . .·.· . ··.·•···•·•··· {RUE t1M~ 
COUNT TIME RA 8()1f KEV • hf .·. K 1480 KES ) •.• JjPLE ~1,.PLE ~ ~28 

11 CH13~lc~u!;e ./ YIT. CT. RAT .. pCl/g ID ID. Clt549- Cl1858 Clt881- CU981 Cit 1338-CH1458 SECONDS CH549- CH851 CU81it~ 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1495.80 0.75 1.85 1.58 

4971 E034114 2805 1058 1085 1015 2.57 1.04 1.07 1528.60 1.05 2.24 1.69 

4972 E044145 2238 1015 999 1001 2.23 1.01 1.00 1517.60 0.88 1.46 1.52 

4973 E053151 2685 1201 1099 1002 2.88 1.20 1.10 1527.20 0.82 1.75 2.09 

4974 E041058 2449 1035 981 1007 2.43 1.03 0.95 1838.70 0.89 1.11 1.88 

4975 0104178 3987 1528 1374 1001 3.98 1.52 1.37 1457.60 1.79 4.02 4.28 

4978 0103249 3334 1481 1319 1049 ;,.18 1.39 1.28 1480.60 1.08 2.38 2.50 

4977 D093206 2674 1128 1035 1002 2.87 1.13 1.03 1581.40 0.98 2.02 1.79 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 11: 23: 45 AM, 3/31/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

Zone: outer 
GRID E051 

The Grid with the Max. Gamma. E051195 
Ave. Gamma 13,934.80 
No. of Points 5.00 
No=tn L.i.mits : >1545633. 33, <1545666. 67 
East Limits : >490333.33,<490366.67 

Min{No. of Points) : 5 

NU%11ber of grids with fewer than 5 data. points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma. No. of Points Ea.st Limits North Limits -

NU%11ber of grids with Gamma greater 1:-han 21,500: Count(Grid) : 0.00 

_j 
List of grids with Gamma greater than 21,500: 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Page Number 1 



Dal1Colltcl1d: ,.,--- U,1005 

Dalt Sealed: Maren JI, 1995 

Dalt nead: Aprll IT, 11195 

SAMPLED DY lJ. rnFr BAMPlEB no. 1!1!15 SOIL SAMrLEB 

Wind Dlown TQJAl COUNTS crs 

TllU[ IIMC E t;:.c:.. 
' 

LAD Samplo1 I\A(IIOIJ 1109KTV '!l(IIOIJ91 IKT K (IIOIJ 1400Kl'V COUNT llM[ II,\ GO!I K [V 111 911 Kf:V K l480KEV SAMrL[ OAMPLE Ill 2211 f.._Cl..·22~ 

ID Ill Cll~14!1- CII0!iR c11nn1 Cll!llil CII 13:Jn-Cll 14~,n !ii CONIIS Cll!i4!1 - Cllli!1I Cllnr.1-Cll!IGI CII IJJ0-Clf 14511 WI. CT. 1\AI ,,c,,u i --· ·, 11 -- ---·---· ........ ·--··· -·· - . --------·--·- --· -------··· ··- . -------· ..... , ... ·---·-··-·-···· ·---· ---
4760 [042169 ?:14!1 I ?Rl 1.1;,1 l!1!i!J l.!il o n3 0.05 lli6 I. JO o.ns 0.10 0.61 -- ·-----· -· - ·---· .. -- ·---- ---~ - --·- ·-· ·-- --··- ·-······ ···- -·- ------·-·· ---- ---- ---
41111 E0410511 3031 1141 1034 1110!1 3.00 1.14 1.02 1612.90 1.25 2.56 2.46 

----·--·-- - --------- ·- -·- -------- ---
41112 00422111 1930 2231 '"" ,1334 5.95 1.61 1.40 15!19.20 3.19 1 .61 6.41 

--------··- ..... ---
41113 0044254 4910 1620 1503 1560 3.14 I.OJ 1.01 1640.00 1.04 3.J 1 2.63 --------
47114 E051195 3506 1411 1116 1035 3.39 1.36 1.14 1529.00 1.25 2.12 3.60 

47115 D053193 211411 1259 1151 1065 2.61 1.16 1.09 1394. 40 0. 70 1.110 2.40 
----- .. --

4768 [052153 Jn5n 1566 1401 lln 1 3.25 1.34 1.25 1447.50 1.15 2.04 3.43 
- - ·--·-·- -- - - --- ··--- ------- ________ .. 

41117 E0III0IIT 31"9 1370 l?!IR 10:ir; .3.011 1.33 1.25 1441.00 0.97 2.22 2.43 
·- -- - - .. _ .. --· -- ---------- ------·-· .. --- ·-· --·-·· ·-- -·--·--· --· ----- ---· ---

411111 IJ054255 1?04 2?31 ln1" 1:>no !i.6:J 1.14 1.44 1307.90 3.25 1 .16 1.36 
- ---· ·- -· ----- -··--------- -----·-- --------- -----····-·-- ---

4769 001130!15 384" 146!1 12"9 IOJn 3.13 1;45 1.25 1306.60 1.52 3.03 J.91 -- ··---------·· -- -·-·· ·- --- ---
4110 00113095 15?n 165 040 101!1 1.50 0.71 0.62 1724.10 0.10 0.30 0.64 



Homestake Mining Company - Grants, New Mexico Project 1: u: 341 IM, •12,115 
GPS Radiological Survays 
By: ENVIRONMENTAL RESTORATION GROUP, NC. 

ANDERSON ENGINEERING COM'Nl'f, INC. 

mtm &052 

Min(No. of Poi~t3l : 5 

Clri.d 

Grid : ZC52B3 
Ave. Gaimia 16,153.66 
!i'O. of Po.:..ot.:s J◄ 

Yorth I..im:.ts : >15~5766.Gi.<1545800 
Eas~ Limits: >◄ 90966.67,<491000 

Count(Grid) :o 

11ort.b L1llli.u 

lluabar ar ~da w.i.th c-. gre&~ thaA 21,~: Cou:it (Gri::!J 

U.a~ o~ gr.1da nth GIia.iia ~t:.r t:bazl Zl.,500: 

Wort:h L.ia:Lt:a 

Page NUmber 
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Dale Collected: M■•-·--q, 1995 

Dale Sealed: March u,, 1995 

Dale Read: April 17, 1995 

BAMrLED DY LJ. rnFr 8AMrl ES no. 1995 Sotl 8AMrLE9 . 
•,··.:,·:·· ,:-:· ':.:":·::;' .. 

Wind Dlown TOTAL COUNTS crs 

TnUI: UMC E~c:.. 
I.AO Samplo1 1\,\(1\0I) 609K(V 1ll(IIOl)911Kt' K(I\OI) I 400KEV COUNT llME I\,\ 609 KEV TII 911 KEV K 1460 KEV SJ\MPi..E !!AMPLE na 228 t...ci..-22~ 

ID I IJ. C1l54!1- CII058 t11no t - Cll!16 I Cit 1330-Cll 1450 S[CONUS Cl15~!1- Cltr.51 Cll86 I- Cll96 I Clll330-Cllt450 WT. CT. I\At pCl/g /.!. <. ·, /1 
·-·-··-·· ·-----· ... ·-- ----·---··-·· ·- ... 

4760 [042169 ;,3411 nnr 13::>f 1559 1.51 0.83 0.85 1661.30 0.05 O.IO 0.61 
_., .. .. ·-· --· ---- -··· -------- ·---·· -----· 

4781 E0410511 303 I 1147 1034 1009 3.00 1.14 1.02 1612.96 1.25 2.56 2.46 
-·---·-----·· - -·-

4762 D042218 7930 2231 1871 1334 5.!15 1.67 1.40 1599.20 3.79 1 .61 6.41 
---------· --

4763 D044254 4910 1620 1563 1566 3.14 1.03 1.01 1640.00 1.64 3.31 2.63 

4764 E051195 3506 1411 1176 1035 3.39 1.36 1.14 1529.60 1.25 2.72 3.60 

4765 D053193 ?848 1259 1157 1065 2.87 1.18 1.09 1394.40 0.76 1.60 2.40 
-----------

4768 E052153 3850 1566 1481 1187 3.25 1.34 1.25 1447.50 ,1.15 2.64 3.43 --------·-
4767 E081087 3IR9 1376 12!10 1036 3.00 1.33 1.25 1441.60 0.97 2.22 2.43 

--- --·--- -·-· ... - . -· 
47611 1>054255 7::>114 2::>31 torn 1280 5.63 1.74 1.44 1387.90 3.25 1.16 7.38 

·-·--------- - -----·-
4 789 D063095 3840 1489 128!1 1030 3.73 1.45 1.25 1368.60 1.52 3.83 3.91 

···-··---··-···- -· 

4770 D083095 t5::>n 785 o~o 1019 1.50 0.77 0.62 1724.10 0.16 0.30 0.84 



Homestake Mining Company - Grants, New Mexico Project 11:3t:s, a., ,12111s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATIOH GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

cam EOS3 ac:ma; 

ft.- Qd.d wit:li tbe Naz. a.-
Ave. GaJmr.a :5,472.44 
No. of PoLr.ts 9 
Ncr-;h Liln:..ts : >l5.(5266.61,<154~300 
&11.st Limi~s : >490400, <490433.33 

Min(No, of Potn~&) : 7 

Number o~ gr1..d.s wt.th ~•-r than 5 data point.: Count(Gridl : 0 

Liat of grida w.itb :f•-r than 5 data points~ 

NOleth LJ.a:it.8 l 
lftaber ~ !Jrlda wJ.th Gu.a IJZ'e•ter tl:aaA 21,500: Count[Grid) 0 

L:Lat a~ v:i.da 111.tb. G---. gz:eater tl:aan. 21,SO0: 

lfOl:'t:h I..1mit• 

Page Mu=ber 1 



Date Collected: Junr--••q95 ---
Date Sealed: June 7, ,o~a 

Dale Read : JUNE 22, 1995 

SAMPLED BY LJ. PREP SAMPLES no. 15 DAY REAONO SEALED 1995 SOIL SAMPLES 

Wind Blown TOTAL COUNTS . r· :.-::··:·>- ::\\//\;\\'./\] <<<>-><)/- .:\, .. •.•,,.• .• l,.•,·.·.,•.·.•.:.:,·,•.:,·,.,t:::,.•,• .. ·.i .. :.•· 

: ··•· .u, t •:•·•rnuE ?wM 
lAB Bamptea nA(ROI) 1109KEVITH(ROI) 91 tK E' K(ROI) t 406KEV COUNT TIME RA 609 KEV TH Sitt KEV K 1480KEV SAMPLE liAMPLE Ral:2~8 

. . . : . . . 

ID ID. Cll 549- Cll658 ~111161- Cll961 CH 1336-CH 1458 SECONDS CH549- Clf651 Cll661~ CH96t CH tJJ8:....CHt45.8 WT. CT. hAT · .. S,Cl/g 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1495.60 0.75 1.65 1.56 

4971 E034114 2605 1056 1085 1015 2.57 1.04 1.07 1526.60 1.05 , ·2.24 1.69 

4972 E044 t 45 2236 1015 999 1001 2.23 t.Ot 1.00 1517.60 0.611 1.46 1.52 

4973 E053t5t 2685 1201 1099 1002 2.66 1.20 1.10 1527.20 0.62 t.75 2.09 

4974 E041056 2449 1035 961 1007 2.43 1.03 0.95 1838.70 0.69 t:i7 1.66 

4975 0104176 3967 1526 1374 toot 3.98 1.52 1.37 1457.60 1.79 4.02 4.28 

49711 0103249 3334 1461 1319 1049 3.16 1.39 1.26 1460.60 1.06 2.311 2.50 

4977 0093208 2674 1126 1035 1002 2.67 t .13 1.03 1581.40 0.98 2.02 t.79 



Homestake Mining Company - Grants, New Mexico Project 12: 01 = o., ,.., . •1211,s 
GPS Radiological Surveys 
By: .ENVIRONMENTAL RESTORATION GROUP, INC. 

~OERSON ENGINEERING COMPANY, INC. 

Gil%]) J:054 

Min(No. or Points! : 8 

Grid: 
Ave. G.aiim'.a 

No. of PoJ..nt.::s 
Nortt Liir..1. ts : 
&a~t. Limit:s : 

E:05~059 
15,365.73 
ll 
>1545400,<1545433.33 
>490966.67,<491000 

Count (G.rid) : 0 

oat.er 

rarid Worth L.i.m1. t.8 I katI.Uld.u 

Count(Grid) 0 

... tI.Jm.ta 

Page Numb~r l 



Dale Collecltd: Jun•-·u1195 ---
Ollt• 8Nltd: June ~. J 

Date Read : JUNE 27, 11195 

IAMPLED BY u. PREP SAMPLES no. 15 DAY READ NO SEALED 1995 

Wind Blown T~>TAL COUNTi 

nA(nOI) 809KEVIT1t(n01)e11KE K(nOI) t 4ooKt:v couNr TiM E RA 80& KEV· 
.. 

.. 

lb 10. Cll!1411- Cllll!lll icll881-Cll981 Cll1338-Cll t45e SECONDS Cli549:- Cli&51 

41178 DI 131115 5481 1890 1505 I 127 4.87 

41179 E073t27 2381 1145 1017 1018 2.32 

4110 EOl-4051 3911 tlH 1715 1704 2.30 

4111 E013203 2284 1117 988 1004 2.27 

4112 [093135 48111 1887 1414 1068 4.57 

4113 EOl2211t 5173 1837 1588 1358 3.81 

4114 EOlt 155 5018 1872 1394 1055 4.78 

4115 Etot114 24110 8121 8583 5010 4.82 

BOil 8AMPLE8 

··•·••··•·~rs?·<• +r•.•<t:<,• 

···T·•· ,• ,.· ·,·.1.:1•·•••K··EyV}K. ····•·; t(l!O:. :K! ~.: .•..•. I -.'.~.iPtl_ 
· ·. · " CY .W.M C 

··.·· : . -:-·· 

~J•~•;~:•·~li.·t4.~II 
: 

c111iut..:. cuiu11 .•wr. 

1.88 1.34 1514.30 

1.13 t.oo 1550.20 

1.10 t.Ot 1490.IIO 

1. t 1 0.98 1417.30 

1.58 1.32 1421. to 

1.35 t.18 1502.40 

1.58 1.32 1451.90 

1.82 1.31 1372.80 

fnuE ]'.lb/ f /l (­

liAMru ~ ~ii /(CL J.2 t­
/~~;,; P(; h. Cf. RAT 

2.55 5.51 5.20 

0.54 1.15 1.58 

0.51 t.21 Uo 

0.111 . 1.12 1.21 

2.39 5.47 4.99 

t.92 4.18 3.70 

2.11 5.11 5.49 

2.81 8.23 5.75 



l 

Homestake Mining Company -Grants, New Mexico Project 3:12:37 JN, ~,2,1.s 
GPS Radiological Surveys 
By. ENVIRONMENTAL RESTORA T10N GROUP, INC. 

AAOERSON ENGINEERING ca.FAH'f, INC. 

QaD) J:OU 

M:.~(No. or Points) : 6 

Grid : 
A.ve. Ga:lma. 

No. o! Po~ts 
North Li:ni. ts : 
East L.l.Dlit:s : 

Sonia: 

?061067 
l~,•32.32 
2~ 
>l545900,<1545S33.33 
>•s1000,<491033.33 

Count (Gt:idl : 0 

Wo:tb Lim.ta 

» Z ◄r ~ gr1.ds vi.th ·C:-. qz:w,at.r tlMm 21,500: 

:List o~ grids with ea- ~tar than 21,500: 

count(Gridl 

oat:ar 

0 

lla.rtl:i, Lim ta 5&at liaLta 

Page ~r l 



Dall Collecled: Marr·---, 199!1 ---
Dale Sealed: March ;, , , , 99!1 

Dale Read : April 17, 199!1 

SAMPLED DY LJ. PnFP SAMPLES no. 1995 SOIL SAMPLES 

Wind Olown TOTAL COUNTS crs 

TRUE UMC [!((:.. 

LAD Samplo ■ 1\A(IIOI) 809K[V 1 ll(IIOl)911K t K(IIOI) 1406KEV COUNT llME 11A 609 KEV TII 911 KEV K 1480 KEV SAMPLE IIAMPLE na 228 t...ct-22~ 
ID II)_ CIIS41J- Cll658 ~11no I. Cll91il Cll 1330-Cll 14!i0 S[CONOS Cll5~9-Cll651 CIIOG1-Cll961 Cll 1338-CI 11458 WT. CT: lll\T pCl/g /!. <. ·, /1 

·····--· ---·-··- . - ·---------- ·--. ---------· -------
4160 [042169 7:149 I :>n 1 IJ:>1 1559 1.51 0.83 0.05 1661.30 0.05 0.10 0.81 

-- - ... -- - ------ ---- -----·---··· -·----· 
41111 i:0410511 30:JI 1141 1034 1009 3.00 1.14 1.02 1812.98 1.25 2.58 2.46 

-------- -
47112 0642218 1936 l'231 1811 1334 5.95 1.61 1.40 1599.20 3.79 7.87 8.41 

---·------ -·· 
47113 0044254 4910 1620 1583 1566 3.14 1.03 1.01 1640.00 1.84 3.31 2.83 

4784 E051195 3508 1411 1118 1035 3.39 1.36 1.14 1529.80 1.25 2.72 3.80 

4185 0053193 2848 1259 1157 1065 2.67 1.18 1.09 1394.40 0.78 1.80 2.40 
·--

4188 E052153 3058 1588 14n I 1187 3.25 1.34 1.25 1447.50 1.15 2.64 3.43 
---------- ---

41117 EOll1081 3 ln9 1376 1290 1036 3.06 1.33 1.25 1441.80 0.97 2.22 2.43 
---- -·-· - ---·· -·------ ·- --

4168 0054255 1;>04 ;,;,3 1 1010 1780 5.63 L14 1.44 1387.90 3.25 1.16 7.38 
- ·---··--·--·-- --------· 

4189 0083695 3840 1489 1209 1030 3.73 1.45 1.25 1388.60 1.52 3.83 3.91 
.. ··-----·-·------

4110 D083095 15:>0 185 o~o 1019 1.50 0.77 0.82 1724.10 0.16 0.36 0.84 
-



Homestake Mining Company - Grants, New Mexico Project s: u: 1.., 111, ,12,1,s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGl'EERING COMPANY, INC: 

can, Z063 

Tha Qrid, with the NaX. C.-. 

Hi~(No. of Points) : 8 

Grid 

Zane: 

G::id: t063l2'1 
Ave. Gafflllla 15,801.64 
No. ot ?o~nts : 14 
Nort:h 'i.aimits _: >;.545200,<:1545233.3:3 
Ea$~ Lim.its: >(91100,<491133.33 

count. tGrJ.d) : o 

Horth IJ.mita 

M'allbar of! gr.ids wi.t:h ~ cp:-e•~•r t.b&n 21,.500: Count(Grid) 

I.1st of' gTida wi:th a.... i;reat.r tnan. 21,500: 

Page NUl!lher 
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Dale Collected: ~A't'_3 __ , 1_9_9_5 __ _ 

Dale Sealed: M, :195 ------
Dale Read: MAY 22, 1995 

SAMPLED DY MJ and LJ. rn[r SAMrtr:s 110. 15 DAY TlEAaNG SEALED 1995 SOIL SAMl'LES 

Wind Olown TOTAL COUNTS crs 

TnUE IIMC it6 

LAO Sampl88 fll\(llOI) 609K[V Tll(IIOl)911K[ K(llOI) 1406KEV COUNT llM[ 11A 609 K[V Tit 911 KEV K 1480 KEV SAMrl t 8AMPLE f\a 228 fl_a.ut 

ID ID. Cl1549- Cl1658 ~11881- Cll961 Cll1330-Cll1458 S[CONUS C11549- Cll651 Cll861- Cll961 Cll 1338-CII 145E wr. CT.IIAT pCl/g 1;c:/<j 
4870 [031222 3493 1223 1350 1106 3.16 1.11 1.22 1549.80 1.87 3.54 2.86 

41i71 C064193 3148 1324 1346 1053 2.!l!l 1.28 1.28 1470.40 1.14 2.54 2.18 

4872 0074013 6926 2015 1052 1202 5.40 1.57 1.44 1510.80 3.47 7.55 5.113 

4873 [ 141169 3732 1883 1705 130~ 2.06 1.29 1.31 1395.10 0.91 2.15 2.47 

4874 11081259 2556 1358 1477 1730 1.48 0.78 0.85 1622. 70 0.23 0.48 0.111 
--

4875 11052157 3639 1461 1373 1045 3.48 1.40 1.31 1702. 70 1.45 2.79 2.81 

4878 E074147 2003 1155 1153 1010 2.83 1.14 1.14 1589.00 1.17 2.45 2.15 

4877 E083127 3605 1418 133!1 1044 3.51 1.36 1.28 1570.90 1.58 · 3.27 3.00 



Homestake Mining Company- Grants, New Mexico Project s:,s:u •· ,12"1" 
GP$ Radiological Surveys 
By: E~RONMENTALRESTORATIONGROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

Gm B0&4 

Tba <arMi wi.th tba Max. c..- Gri.d: E06414.7 
Ave. Gamma 15,539.26 
No. ot Points 19 
North Limits : >1545200,<1545233,33 
East Limits : >491800,<491833.33 

Kin{No. of Foints) : 19 

Mumber o-t gri.da rl th t'~ ~ 5 data po.int.a: Ccunt(Grid) :0 

Liat at gT.1d9 Wi.th ~-,: than 5 data point■ : 

CJrld 

ltumbar of s,r:ld.B wi.th 0.... graat:ar than 21,500: Count(Grid) 0 

L.1.■t oi! grida with o... qreatar than 21,500: 

Korth :r..1m1 ta 1: .. t I..1a1ta 

Page Number 1 



Data Colltcled: .,,.-- ---~.~11195 __ _ 

Dtle SNlltd: JU, . ,1195 
OIi ie Ala d : JUNE 21, 1885 

8AMl'l.ED BY MJ AND lJ. PA:P BAMl'l.EB AO. 15 DAY Al:AllNO BEM.ED 199!1 BOil BAMl'l.EB 

Wind Blown TOTAi.. COUNTS 

Blmpltl 

ID. 

AA(RO~ IOIIKEV f(T1O1)811KE KIR>l)1408Ki?i COUNT llME AA809 KiN 

> ••... \ > fitA< :~;Dt\ rJ;;~ ;;.,.ru ~fai: 
~Ji ·· ~~~/ •·~·~~ ,t. . ·•·• ht ~,~.~ ~i6~~ 
I~Ji& ,~ ,_tin ··•·•·~•·~•··· :~•~·• ... J;J> tu~, 

wr, c{~r pc~o pcVli pCVo pCVli l~ ~JJ; . . . . . 

ID Clf!l49 - ct 19 !18 H1338-CH14!18 SECONDS Clf!l49-Clf8!i CH881'-'ctil81 CHi:i:ie-tfi141111 

5002 B>84147 4142 1!199 1332 1231 3.38 1.30 1.08 1483.50 1.47 3.29 

!!003 IQl!M 177 2347 11!17 1120 1033 2.21 1.12 1.08 13!19.30 0.!11 1.22 

!!004 l<D83191 3823 1491 1349 109!1 3.31 1.37 1.23 1381.20 1.28 3.07 

J005 ICIJ73084 41!12 1!112 129!1 1220 3.40 1.24 1.08 1!1!1!1.50 1.8!1 3.48 



Homestake Mining Company - Grants, New Mexico Project s:03:11 111, ,,2,t'Js 
GPS Radiological Surveys 
By: ENVIROll&ENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

ORID 1:073 

The Qri.d wi.th tM NaX. C1aaaa 

~.in(No. of Points) : l~ 

Bon.a: 

Grid : E:073127 

Ave. ~aw 15,075.47 
No. of Points 19 
North !..i.m.its : >1545200,<1545233.33 
East Limi-:.s : >49:.:lOO, <492133. 33 

Count (Gr1.d) : 0 

L.1.at of grida ri th f..,.r than 5 d&t:.a points: 

Grid lforth I.i.mita Ka.t Li.mi.ta 

11\mber C)f gr1d.8 Vi.th a.-. CJZ°9&UlC' than 21,!500: Count (Grid) 0 

Lt•t or qr~~ nth c,....,. 1J1:eat..lC' than 21,soo: 

Kaat Li.mi.ta 

Page Number l 



Dalt Colltcltd: Jv ~- 1n5 ----
DIii 11111d: Jun, 11. 11,os 
Dile R11d: JUNE 27, 1005 

IAMPLED BY LI. PREP IAMPLEI no. 15 DAY READ NO SEALED 

Wind Blown 

I.AB 

lb 

lamplll 

ID. Cll549- CIIU8 Cll8111-Cll9111 CII 13311-CII 1458 SECONDS 

4978 0113195 5481 1890 1505 1127 

4179 £073127 2381 1145 1017 10111 

4N0 E054059 3918 1888 1715 1704 

4N1 E013203 22114 1117 91111 1004 

41Ni2 £093135 41119 11187 1414 10611 

4N3 E082251 5113 1831 15118 13511 

4N4 E091155 5018 1872 1394 1055 

4N5 E101114 24110 8121 11583 5010 

1995 BOIL IAMPLEI 

4.117 1.811 1.34 1514.30 2.55 5.51 5.20 

2.32 1.13 1.00 1550.20 0.54 Us i.58 

2.30 t.10 1.01 1490.50 0.58 1.28 1.90 

2.27 t.lt 0.98 1471.30 0.51 1.12 1.21 

4.57 t.511 1.32 1428.10 2.39 5.47 4.99 

3.111 1.35 1.18 1502.40 1.92 4.18 3.70 

4.711 t.511 1.32 14511.90 2.81 5.H 5.49 · 

4.112 t.82 1.31 1372.80 2.81 8.23 5.7& 

.l 



Homestake Mining Company. Grants, New Mexico Project s:u:02 ac, t12.,1,s 
GPS Radiological Surveys 
•By: EN\'JRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

mlll> J:074 

flle Clr;i.d with tba llaz. 6aaa Grid: 
Ave. Gamna 

E074147 
15,433.00 

~o. of Points 15 

&one: 

North W.m.1.ts : >1545200, <l~.4S233. 33 
~ast L~:n.its: >492800,<492633.33 

Mi~[No. ol Point3) : ll 

~ of' gr.ida with :f■-r thaD S dat& poi.at.: Count(Gric:IJ :o 

:Li.at: Of' 9Z"ida With :f•war tban 5 data pohta: 

Jla=th L.illlit. 

Jl\ulber d CJfl..da w:it:h 0.... gzwatar thul 21,500: count(G.rid) 

List or 9rida with.,._ cir-,ater than_21,5OO: 

oatat 

0 

... ti.imta 

Page NUlllber l 



Dale Collecled: l,IAV.3'-''-'-19_9_5 __ _ 

Dale Sealed: MA . 995 

Dale Read: MAY 22, 1995 

SAMPLED DY MJ and LJ. rncr SAMrtr:s no. 15 OAY llEAllNO SEAL[U 1995 SOIi SAMrtES 

Wind Blown TOTAL COUNTS crs 

TltU[ IIMC itG 

LAD Samploa IIA{ltOI) 609KEV Tl1(110I) 911K E K{IIOl)1406KEV COUNT TIME Ill\ 609 KEV Tl1 911 KEV K 1480 KEV SAMrlE SAMPLE na 2211 jlt:tllt 
~ 

1/t:IJ ID ID. Cll549- Cll658 Cll881- Cll961 Cll1330-Cll1458 SECONUS Cll549- Cll651 Cll861- Cll961 Cl11338-Cll 145e WT. CT. ltAT pCl/g 

4870 E031222 3493 1223 1350 1106 3.16 1.11 1.22 1549.80 1.87 3.54 2.86 
-

4871 C064193 3148 1324 1346 1053 2.99 1.26 1.28 1470.40 1.14 2.54 2.18 

4872 D074013 6926 2015 1052 1282 5.40 1.57 1.44 1510.80 3.47 7.55 5.113 

4873 E141169 3732 1883 1705 1305 2.06 1.29 1.31 1305.10 0.91 2.15 2.47 

4874 11081259 2556 1358 1477 1730 1.48 0.78 0.85 1622.70 0.23 0.48 0.81 .. 

4875 11052157 3639 1461 1:J/3 1045 3.40 1.40 1.31 1702.70 1.45 2.79 2.81 .. 

4878 E074147 2803 1155 1153 1010 2.83 1.14 1.14 1580.00 1.17 2.45 2.15 

4877 [083127 3665 1418 1:J:19 1044 3.51 1.36 1.28 1570.90 1.58 3.27 3.00 



( 

( 

Homestake Mining Company - Grants, New Mexico Project 11: 16: 44 AM, 4/26/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID !!082 Zona: outer 

The Grid with the Max. Gam:DA Grid: E08225l 
Ave. Gamma 17,779.50 
No. of Points 10 
North Limits : >1545566.67,<1545600 
East Limits : >493900,<493933.33 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma. No. of Points North Limits East Li.mi. ts 

Number of grids with Gamma. greater than 21,500: Count(Grid) 0 

List of grids with Gamma greater than 21,500: 

Grid Ave. Gamma. No. of Points North Limits East Li.mi. ts 

Page Number l 



Dall Collected: Jp---·---..1095 ----
DIii• S11led: June ... , "95 

DIil• Rud: JUNE 27, 1095 

IAIIPLED DY l.J. PREP 8AMPLE8 no. 15 DAY REAONO SEALED 1995 SOIL SAMPLES 

lAB 

Wind Blown 

. lemplll 

ID ID. 

TOTAL COUNTi .· ..... ·. ~~8• )i/ 

.. ,nm1 •-•••111na1011•• •inm1 .. ~••• cou•r nM • .. ~• ••• · t,, .,: I ;: iit;g Ii( '~~;l~ EI V~ii :: : ~ 
Cll541- Cllll!HI lc:111111 I- CIIIIII Cll 13311-CII 14611 SECONDS Cli50-cit&51 Cll881-'- cu~~- cj~j~1~,.i;4~, .•• WT. . er: RAT /~~:;;~ P'-: h 

41111 0113115 54111 11110 1505 1127 4.87 1.1111 1.34 1514.30 2.55 5.51 5.20 

4111 E073127 23111 1145 1017 1018 2.32 1.13 1.00 1550.20 0.54 t.15 1.58 

4110 EOIM051 31111 18118 1715 1704 2.30 1.10 1.01 1490.50 0.511 1.211 1.IO 

4111 E013203 22114 1111 1811 1004 2.27 I.II 0.111 1477.30 0.51 1.12 1.21 

4112 E013135 41171 18117 1414 1088 4.57 1.511 1.32 14211.10 2.31 5.47 4.11 

4N3 E0112251 5173 11131 15811 1358 3.81 1.35 1.111 1502.40 L12 4.111 3.70 

4114 EOl1155 50111 11172 1314 1055 4.78 1.58 1.32 1458.90 2.111 5.1111 5.41 

4H5 EIOll 14 24110 11121 8583 5010 4.82 1.82 1.31 1372.80 2.111 11.23 5.76 



Homestake Mining Company - Grants, New Mexico Project s = u: oo 1111, .c12, 1fk! 

GPS Radiological Surveys 
·ey: ENVRONIENTAL RESTORATION GROUP, INC. 

ANOERSON ENGl'IIEERING COMPANY, INC. 

cam 1013 

Min(No. of ~intsl : 9 

Grid : 
Ave. Gamma 

No. of Points 
North L.im:..ts : 
East Limits: 

Numbar o'f' gri.d■ with :rewer tllan S data .pa.ints: 

Li•~ ~ gr:id■ wi.t:h f'._ tbaD S data poiata: 

Cir.id 

llUllber ~ ~j,d■ wit:h ~ 9ra&Ur than 21.,500: 

U•t o~ 9rJ.ds wU:h Ga-.. graaur th.an 21.,500: 

&083203 
16,087.95 
39 

>1545166.67,<1545200 
>493466.67,<493~00 

count (Gridl : O 

count (Gr;i.dl 

.oater 

0 

Grid IA,... GiallDa l•o. ot' Point.a I lfortb 1aimi. bl 11:&at lJ.ait• 

Page Number l 



Dalt Collected: Jur•---,995 
! ---

Dalt 8ealed: Jun,~- • .,,15 

Dile Read : JUNE 27, 1095 

IAMPLED DY LJ. PnEP 8AMPLE8 no. 15 DAY nEADNO SEALED 1995 son SAMPLES 

Wind Blown 

8amplH 

lb ID. 

4171 D113115 

411711 E073 t 27 

4110 E0540511 

4111 E0l3203 

4112 Eo13t35 

4N3 E0ll225t 

4N4 E0II 155 

4115 Et0ttt4 

TOTAL coi.JNTi 

. mo , .. ·• · lnuE f ~\~ fR_ (,. 

RA(n0111109KEV fll(not1111KE K(nOll1406KEV COUNT TIME RA 809 KEV Tli 911 KEV··. K }i'(tt'~ : :' i~~LE IIAiAPl.E '.J~~, 
Cll5411- Cll85II ~111111 I- Cll98t Cit l338-Clll46E SECONDS Cli50- cues Cllil81-CU981 ~J~~:ih,t~4~8 / ;¥if_ · .. CT. nAT pc:;;: 

54111 111110 1505 1127 4.67 t.118 t.34 1514.30 2.55 5.51 

23111 1145 1017 1016 2.32 t .13 1.00 1550.20 0.54 1.15 

311111 t 111111 1715 1704 2.30 t.to t.0t 1490.50 0.511 1.28 

' 22114 "" 968 1004 2.27 I.It 0.H 1477.30 0.51 U2 

411111 1887 1414 1068 4.57 t.511 1.32 t4H. to 2.311 5.47 

5U3 11137 t 5811 1358 3.81 f.35 I.Ill 1502.40 t.12 4.111 

50111 11172 1394 1055 4.76 t.511 1.32 1451.90 2.11 5.H 

24110 1112 t 8583 5010 4.82 1.112 1.31 1372.80 2.11 1.23 

5.20 

i.58 

1.110 

1.21 

4.119 

3.70 

5.49 

5.75 



,-. ' 

Homestake Mining Company - Grants, New Mexico Project c: 20: 12 1111, -'/211~ 

GPS Radiological Surveys 
By: ENVIR~AL RESTORATION GROUP. INC. 

ANDERSON ENGIEE~ CCMPN-N, INC. 

'?be tand •1th the .!Cax. C..... 

Min(No. of ?Oints) : B 

Grid: 
Ave. Gairma 

No. ot Pc1cts 
Mort.h Lian.its : 

Rast :.im.its : 

LJ.•t ot: grida wit:h f~ than 5 dat:a po.iJlt•: 

E084171 
18,796.2C 
10 
>1545166.67,<1545200 
>493600,<493633.33 

Count(G.rid) :0 

Grid Hcrtb Limit. hat Liai.t■ 

'lnald:ler ~ gr:Lcbl with a.... greatar than 21,soo~ 

Li.at~ gri.da wi.~ ea... ~ter t:han·21,500: 

llorth L.imiu 

count (GddJ 0 

Kast IJ.miu 

Page NlJlld>er l 



Dalt, Sealt,d: MAY B, 1119!1 

Date Read: MAY 23, 1995 

SAMPLED DY MJ and LJ. PREP SAMPLES no. 15 DAY nEADNO SEALED 1995 SOIL SAMPLES 

CPS. . >i < 
Wind Dlown TOTAL COUNTS 

... 

tnUE IIMC fR.6-
LAD 8amplee IIA(IIOI) 80DKl:V lll(IIOl)911KE K(IIOI) 140GKEV COUNl llM[ Ill\ 609 KEV Tit 911 KEV K 1480 KEV sAMPLE DAMPLE Ra 228 fl.0..1iio 
ID II)_ Cll54!1 CII050 Clloo I- Cll90 I Cllt3J0-Cll1450 SECONDS Cll54!J-Cll651 CII06 I- Cll96 I Cll1338-Cll1458 WT. CT.llJ\T pCl/g pc;h 
-- ---·· ···-··-· 

4878 IJl 13195 :14:>31 10020 0560 4011 7.11 2.08 1.78 1475.70 4.52 10.07 8.49 
·-----·--·-·· . 

4879 Ct 14239 2941 1461 1402 1153 2.56 1.27 1.22 1390.10 0.57 1.34 2.28 

411110 E0ll4171 2033 1282 1277 1090 2.40 1.17 1.16 1531.30 0.58 1.25 1.91 

41181 C 122142 3720 1542 1459 1342 2.77 1.15 1.09 1493.60 1.07 2.36 3.01 



Homestake Mining Company - Grants, New Mexico Project 11 = u: 11 Ml, s1s1" 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY. INC. 

am :ao91 

Min{No. ot Points) : 5 

::;rid : 

Ave. Gc1zrma 

So. of Points 
~ort.h ~ts : 
East LL-n.1.t.s : 

Li.a,: o~ qri.da with t■..r th&D S d&ta paint.a: 

lhmber o~ qr.icb rith c:maa 9Z9&ter than 21,500: 

Li.■ t. ot: gri.da vi.th Quaa. grMLtaz ~.21,SOO: 

£091155 
19,093.67 
12 
>1545733.33,<1545766.67 
>494433.33,<494466.61 

Count (Grid) : 0 

S&at Liai.t. 

Count(Grid) 0 

North L.im.1 t.s 

Page Number 
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Dall CollllCtld: Ju~~-- '09...;;..;..5 __ 

I 
Dal• 8ealld: Jun, 11,, .,.,5 

0111 R1ad: JUNE 27,1095 

IAIIPLEO BY u. PREP 8AMPLE8 no. l!I DAY READ NO SEALED 1995 8Clll 8AMPLE8 

Wind Blown 

lAB 

lb 

0711 D113115 

4171 E073l27 

4110 EO!M059 

4Nt E013203 

4N2 E093135 

4113 EOIIUll1 

4N4 E011155 

4115 EIOt t 14 

8ampll1 

10. 

rprAL COUNTi 

·-·<::::··:· 

f\A(ROI) IIOOKEVITll(ROl)9l1KE K(ROl)l406KEV COUNT TIME RA IIODKEV t~ 1t11 KEV.> iiAiifu Jtf~ti 
Cll541- Cll1158 Cflllll ,_ Cll9111 Cit 13311-Clf 1468 SECONDS Cfi549- cit851 Cll~~t- c•::e1 ~LJ~;~lcU~4~@ : ::r. ·. ~/ ~T >;J;)t 

54111 11190 1505 1127 4.87 1.118 1.34 1514.30 2.55 5.51 

23111 1145 1017 1018 2.32 1.13 1.00 1550.20 0.54 Us 

39111 111811 1715 1704 2.30 1.10 1.01 1490.50 0.611 1.21 

22114 1117 9118 1004 2.27 1.11 0.911 1477.30 0.51 1.12 

41119 1887 1414 I 0611 4.57 1.511 1.32 14211.10 2.39 5.47 

5113 1837 15811 1358 3.81 1.35 1.lli 1502.40 1.92 4.111 

5018 11172 1394 1055 4.78 1.511 1.32 14511.90 2.111 11.1111 

24110 8121 11583 5010 4.82 1.82 1.31 1372.80 2.111 11.23 

ff..~­

/(C1. J.2'• 
p<::/1 

11.20 

1.58 

1.90 

1.21 

4.99 

3.70 

5.49 

5.76 

i 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

11:67:01 JIN, 5/5/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

am zosa2 Sana: 

Grid: E.09224B 

~ve. Gamma 20,767.55 
No. of ?oints 11 
North Limi~s : >1~45~00,<1545533.33 
tast Li..::lits: >~94833.33,<494866.61 

'Min(No. ot Points) : 7 

HUllber o~ gri.ds with~-- than 5 data poua.ta: ccunt(Gr.i.dl : O 

Li.at ~ grids with ~--r tJa.aa 5 data pai.zlt.8: 

North L.imi.t.s 

lhmlber o~ gri.~ w1.th a.-. CJ:e&~ than 21,500: 

li■t o:£' 9Z=1,da w:it!\ c..- IJZ9ilt4lr ~ 21,500: 

JIJort:.b LiaiU 

count(Gridl 

Page NUJl!ber 
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Dale Collecled: Jun!U __ , 1_D9_5 __ _ 

Dale Sealed: June; JS -----
Dale Read: JUNE 20, 1995 

SAMPLED DY LJ. PntP AAMrtt!J no. 15 VAY nEIICJNG SEllll:O f995 BOil SAMPLES 

.:· 
Wind Blown TOIAL COUNTS crs ................ 

TRUE HMC 

tAO Bampl1111 nA(nOI) 809K[V I 11(110l)D11KE K(IIOlll 400KEV COUNf TIME 11A 809 KEV TII 911 KEV K 1480KEV SAMPLE SAMPLE na 228 

ID II>. Cl154!1 Cl1858 Cll881- Cll981 Cll 1338-CI 11458 S[CONUS Cl1549- Cl1651 Cll861- Cll981 Cll 1338-CII 1458 wr. CT. flAl pCl/g fr-G--
----- -----··-··-·-· -- --- . .... ·- -·· ·-·- .. ·-··· ··--·-· ···---------
4954 11084259 ?444 1194 1163 I0T5 2.2' 1.11 1.08 1845.20 0.54 I.OT 1.38 -- - -------- ····-··----- - ··-

495!i £092248 5322 2009 1190 1324 4 .02 1.52 1.35 1429.20 1.88 4.24 4.00 
-- ------- -· 

4958 £101114 13809 4182 4068 2893 4.10 1.85 1.41 1431.50 2.42 5.49 5.25 
-----·----

4951 roo10211 10344 4434 4288 4082 2.53 I.OD 1.05 1801.80 il.91 1.85 1.82 
--- ··-·-----

4958 C013222 ?:181 1282 1348 1400 1.69 O.D2 0.98 1581.40 0.22 0.41 0.10 
-·-·---

4959 K013028 3485 1395 1284 1?5T 2.H 1.11 1.02 1591.10 1.15 2.35 2.32 -- -- --- - . -·-·-··--· - -- -· 
4990 J082059 ?54' 1091 I0T5 1002 2.54 1.09 1.01 1558.80 O.D2 I.DJ 2.38 -- ··- - -·· ---···---- -----
4991 K083219 33111 1351 1330 12'5 2.65 1.06 1.04 1599.10 1.11 2.21 2.15 

·-· -~-· ··--·----· ·----



r . ;,, 

Homestake Mining Company - Grants, New Mexico Project 4: u: 5!5 JN, s/Jo/9s 

GPS Radiological Surveys 
By: ENVIAONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

~ :EO!i3 Zona: oucer 

'!'he Grid w1. th th.a N&X. ~ Grid ; E::l93:35 

Ave. Gamma 19,030.12 
No. of ~cin~~ :1 
Norte Limits : >1545233.33,<1545266.6, 
East ~ilnits : >494233.33,<494266.6~ 

Min(No. of Points) : 8 

count tGrid.) : o 

Li.st o~ -,ricla w.ith ~•wer tlNm 5 data points: 

:.Orth I.1mi t:a J:aat Limi c.a 

llwlibar or ¢cl.a vi~ ~ ~~ than 21,500: Coun":(Grid) 0 

Li.st:~ gr:lCS. wi.th G--.a greater th.u,. 21,500~ 

Page Number l 



Dale Collected: Junr-·•1>9..;..5;;...._ __ 

Dale Sealed: Jun• i;, .,.,5 

DIie RNd: JUNE 27, 1H!I 

IAMPLED BY u. PREP SAMPLES no. 

Wind Blown 

t!I DAY READ NO SEALED 1995 BOIL BAMPLEB 

TOTAL COUNTS · ... <.tr1s< < )/X 

LAD 

ID 

8amplH 

ID. 

· .. ····. > /t :r: • .. •.· •·•··•····•·•··•·•····:•· · tnu~ >~i: ffl(-

RAcnoi, II011kEV mcna,11 tkE KCROl)1406KEV COUNT TIME itA 809 KEV . tuioH~~i K I~,~~w .: f ~~t{; tiAMPl! i~~u t_c .. ;2t~ 
>ti;,i p(: '1 

.. .. . . . . . ·.• . . . .-:··:· :}.::-(::--· :·· .. ·· ::.< 

Cll549- Cllll!III Cll1181-Cll981 Clll338-CII 14611 SECONDS Cti549- Cli1151 cttti8t-cUi8t Clt1:t:ui"-ctt Wlil 
''.::·:_:: 

WT; er; nAT 

41711 DI 13115 54111 1890 1505 1127 4.87 1.1111 1.34 1!114.30 2.!15 5.51 11.20 

4171 E073127 23111 1145 1017 1018 2.32 1.13 1.00 1!150.20 0.54 1.15 1.58 

4110 E054051 39111 1111111 1715 1704 2.30 1.10 1.01 1480.50 0.1111 1.211 1.90 

4111 E0113203 22114 1117 988 1004 2.27 1. II 0.98 1477.30 0.51 1.12 1.21 

41H EOl3135 41171 1N7 1414 10611 4.57 I.SIi 1.32 14211. to 2.31 5.47 ~ ... 
4113 E01122111 5173 11137 15811 1358 3.81 1.35 1.111 1502.40 1.12 4.111 3.70 

4114 EOl11!1!1 50111 11172 1394 1055 4.78 I.SIi 1.32 14!18.90 2.111 5.1111 !1.41 

4111!1 Et01114 24170 11121 11563 5010 4.82 1.112 1.31 1372.80 2.111 11.23 5.75 

I 
·' 

. ; 

I 

I 

·1 ., 
' 



Homestake Mining Company - Grants, New Mexico Project , : 1.s:39 m. :s/30/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING CCMPIWY. INC. 

GIUI) E094 

~ Clri.d with t.he Maz. ~ 

Hin(No. of Points) : 7 

Grid: 
Ave. Gamzr.a 
N~. of ?oint.s 
North :..im.i. t.s : 
East Limits : 

Li•t o~ grid.e w.1 th t:--:c- Ulan 5 d&.ta poi.Dbl: 

z-: 

E09<\C59 

19,882.62 
.1.3 
>1~45400,<:545433.33 
>494966.67,<495000 

Count/Grid) :O 

Ollta.r 

North Li.mi.ta aaat Li.aita 

Jhmbar o.f' 9r1da wi.th c;,._ cp:-...t.:c- than 21, !i00: Count (Grid) 0 

Li.at of grids •ith CJ&-. ~t:.er than 21,500: 

Grid ,,.,,. . Cilailma.l No. of Pointaj Korth L.1.mita J:&at Liad.ta 

Page Numbe.r l 



LOC:■110'1; ltUL Vtt~nt.;"'IIVN ltUIIVtT JJ IJJ l'lVI, 

~-

011, Colltcled: Jut 1 1115 ---
011, l•led: Jun, o, 1H5 

Datt Rttd: JUNE 27, 1H5 

tAMPLED BY LJ. PREP IIAMPLF.8 no. 15 DAY REAONO SEALED 1995 

Wind Blown TQTAL COUNfl 

lAB 8amplH 

ID. 

11A(AOC) 1109KEVITll(ROC)911KE' K(ROC)1408KEV COUNT TIME 11A 809 KEV 

ID Cll549- Cll11511 ~111111 I- CIIH I Cll 1338-CII 145! SECONDS Cll549- Cli651 

41811 E1020114 11015 24115 2103 1739 3.49 

4N7 11012225 21197 12511 1154 1309 2.21 

4NII HDl:SOH 2111111 1331 1223 1339 2.01 

4NI Et03tOI 1211113 4533 3788 2958 4.29 

4N0 E0l4051 411411 17411 1410 1122 4.32 

4Nt E0122411 4424 14113 1254 1003 4.41 

4N2 Elt3tie 3554 I 111 1009 1008 3.53 

4N3 FI02237 30115 12110 1137 1351 2.28 

.. 

~.,\:~~~lf.~s~ CIIIHlf- Cll98 f 

f.42 1.21 

0.98 0.1111 

0.99 0.11 

1.53 1.211 

1.511 1.28 

1.48 1.25 

1.11 1.00 

0.95 0.114 

801l 9AMPLE8 

-::: 

WT. 

1438.80 1.39 

17115.00 0.75 

17110.20 0.43 

1434. to 2.14 

1411.90 2.12 

I 4511, 70 2.40 

11153.90 2.07 

11117,30 0.1111 

3.17 

1.37 

0.71 

4 .1111 

4.11 

5.39 

4.10 

1.74 

[f!_C-. 

f(4' ;.;,k 
f.::;f1 

3.29 

1.59 

0.1111 

4.75 

4.78 

4.113 

3.114 

1.50 



Homestake Mining Company- Grants, New Mexico Project 12:,.,:CM *· s1s11s 
GPS Radlologlcal Surveys 
By: ENVlRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMf'N-f(. INC. 

cam ZlOl &one: 

TN Qz:id Yi th the ~. Gaall. Gr:.d: £:..Dll 14 

Ave. Gamma 21,765.7~ 
No. of Points 19 
No=th Limits : >1545733.33,<1545766.67 
Eas~ Limi~s: >495000,<495033.33 

M1n(No, ot Poi~tsl : 6 

lillaber ~ 9:1::.ida with f'•,,.r than 5 data po.i.Dt.a: Count I Grid) : 0 

L.ist:. af CJr.ida with :t"•ver than 5 data point.a: 

Qri.d North I.imi.ta 

1lrlalber or qrida with Gaaaa ~•t:a.E" than 21,500: Ccunt{(;rid) 2 

Li.at o~ grida wi.th c..-. ~tai.E" ~ 21,500: 

&rid A,,.. ..__ -.o. 01! Po.in.ts Marth L.im.t• S&at Li.mt■ 

El01114 21,765.74 19 >1545733.33,<1545766.67 >4950D0.<495033.33 
El0lll8 21,704.08 12 >1545700,<1545733.33 >495033.33,<495066.67 

Page NUmber l 



P/ I.--,--, 
Dale Collecled; Ju_..,. 1~,_199_5 __ _ 

! 

Dale Sealed: Jut . ,995 

Dale Read : JUNE 20, 1995 

SAMPLED BY LJ. rncr 8AMPLt8 no. 15 DAY nEAONO SEALED 1995 BOIL 9AMPLE9 
.. ·. ·. ( ·.: 

:(! Wind Olcnm 1 Of Al COUNTS crs 

TRUE HMC 

LAD Samplu llA(llOI) IIOIIKEV lll(nOIJ911KE K(llOI) 1400KEV COUNf llME Ill\ 809 KEV TII 911 KEV K 1480 KEV SAMPLE l!AMPlE na 22& 

ID 111. Cll549 CII0511 CII00 1-Cll901 Cll 1330-Cll 14 50 S[CONIJS Cll549- Cll651 CII06 I-Cll981 Cll 1330-CII j45e WT. CT.Ml pCl/g µG-
--·-· ·----------- -··· .... ..•....... ··········-··· -------
4954, 110114159 1444 1194 1 IOJ l07 5 'J..U 1.11 I.OD 1845.20 0.54 1.07 1.38 - .. ... -----· -··-··- - --··· -
49:;5 [0922411 5312 2009 1790 1324 4 .02 1.52 1.35 1429.20 1.110 4.24 4.00 

--···· --------
49511 [101114 13009 47112 4000 2093 4 .70 1.05 1.41 1437.50 2.42 5.41 5.25 

---··· 
4957 ro1110:,11 10344 4434 4 :,no 4002 2.5J 1.09 1.05 1807.80 0.91 1.115 1.112 

----- ----- ···------

49511 C073222 no, 1202 1340 1400 1.09 0.92 0.90 1581.40 0.22 0.47 0.70 
.. .. ---·-· 

4959 K07302tl 34115 1395 1?04 1157 2 .7 7 1.11 1.02 1597.10 1.15 2.35 2.32 
-- ···---- - .. ... -· ----· 
4IHIO JOll2059 2547 1091 1075 1002 2.54 1.09 1.07 1550.00 0.92 1.93 2.38 

--·· -------·-·- ------

4 IHI I K0113219 3:101 1351 13J0 1275 2.65 1.06 1.04 1599.70 1.11 2.27 2.15 
---·- -- ··-- --



Homestake Mining Company -Grants, New Mexico Project 2:u::s• ac, ,1a1,s 
GPS Radlologlcal Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY. INC. 

GIIUl) Z102 

Ml.n(No. ot Points) : 7 

G::ici : 

Ave. Ga-:mr..a 

~o. ot Points 
North Limits : 
Kast Liau.ts: 

El02084 
20,674.50 

16 
>1545833.ll,<1545866.67 
>495700,<495733.33 

Collnt.(Grid) :O 

O\&tar 

Grid WO:th Liait:s Za•t Lisi.ta 

llmlbar ~ Qri.da nth Gala& qr..tar than 21,500: count(Gddl 0 

Li.at ~ qr1.* wi.t:h a.-.. greatar tlaan. 2l., 500: 

:aaat 1'1m.ta 

Page Humber: l 



LOCIUon: 8CU VEfntCATION 8Ul1VEY 3nJJ' PLOT, 

DIii CollClld: Jun,,1 _5 __ _ 

DIii lealld: June 0, 1H5 . 

Dl11 RNd : JUNE 27, 1H5 

IAMPLED BY LJ. PREP 8AMPLF.8 no. 

Wind Blown 

lAB 

ID 

4111 E102084 

4187 11012225 

4188 H0030ts 

4180 E103101 

4110 £014051 

4111 EOH248 

4112 E1131H 

4113 F102237 

BamplH 

ID. 

8015 

21117 

2898 

12883 

4848 

4424 

3554 

3085 

15 DAY AEADNO SEALED 

2485 2103 1739 

1258 1154 1309 

1331 1223 1339 

4533 3788 2958 

1748 1410 1122 

1483 1254 1003 

1119 1009 1008 

1280 1137 1351 

1995 BOIL BAMPLEI 

3.49 1.42 1.21 1438.10 1.30 3.17 :'-21 

2.21 0.98 0.H 1785.00 0.75 1.37 1.51 

2.01 O.H 0.01 1780.20 0.43 0.70 0.H 

4.29 1.53 1.28 1434. 10 2.14 4.88 4.75 

4.32 1.58 1.28 1419.90 2.12 4.H 4.18 

4.41 1.48 1.25 1458.70 2.40 5.39 4.83 

3.53 1.11 1.00 1853.90 2.07 4.10 3.84 

2.28 0.95 0.84 1817.30 0.88 1.14 1.50 



.~1\.,_·f.._,",_._'_11 _,1v .... ~-•·,.-,1,_, -~,._;_...._-_..,._ 

Homestake Mining Company .. Grants, New Mexico Project 2: 07: so ,., s13a1e 
GPS Radiological Surveys 
By: EHV1RONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINeERJNG COMP~Y. INC. 

alUD Zl03 Zone: Oa~ 

flie Grid with the Max. Qaaaa Grid: El03lO1 
Ave. Gamaa 20,C~9.41 
Ne. ot Points 37 
Norte Li.nu.ts: >l54S36~.6i,<154~400 
East Limits : >495400,<495~33.33 

Min(No. or Points) : 7 

1flaber o~ grida 11.i th £eweJ:" thac 5 data po:i.nta; count (Grid.) : O 

Liat ot' qz-:ida nth f"ewer than s data poina: 

z .. t LJ.mit:.-

~ o~ ~da with r.MDmia ~t:er than 21,soo: Count (Grid) 0 

Lut. ot gri.da with c;--. ~•tar tb&n_::ti,500: 

North L.1.m.ta 11:a•t t.im.t.• 

Page Number l 



locltlon: aaL VEftntATION 8Uf1VEY 33'•33' PLOT, 

• DIii ColllCltd: Ji,! H5 -'-----
Dale 8Nltd: June IJ, IHS 

Date RNd: JUNE 27, 1995 

IAMPLED BY lJ. PREP 8AMPLF.8 RO. 15 DAY AEADNO SEALED 1995 SOIL 8AMPLE8 

Wind Blown TOTAL COUNTS 

[f2_C-· 

lAB 8ampl11 

ID ID. 

RA(ROIJ 1109KEVTlf(ROIJ111KE K(ROl)1400KEV cotiNT T1ME RA 809 KEV 

Cl1549- Cll8511 Cll11111- CIIH I Cll 1338-CII 1458 SECONDS Cll549- Cli65 Cll81i1~ cu~~. ~1!1~:~~lf 145~ ?:;.: CT. MT < ~~'iid 
k. i4•6'KE\' t< iiAMrLt ~Jt~ };)j~j t,.~'~i/:, 

f.;:;/,j 
4888 E1020l4 11075 24115 2103 1739 3.49 1.42 1.21 1438.110 1.38 3.17 

4N7 t1082225· 21197 12511 1154 1309 2.21 0.98 0.1111 17115.00 0.75 1.37 1.59 

4NII HOUGH 2111111 1331 1223 1339 2.01 0.99 0.91 17110.20 0.43 0.78 0.1111 

4NI EID3101 1211113 4533 371111 2958 4.29 1.53 1.211 1434. 10 2.14 4.1111 4.75 

4110 E014058 411411 17411 1410 1122 4.32 1.58 1.28 1411.90 2.12 4.118 4.711 

4111 EOlt22411 4424 14113 1254 1003 4.41 1.411 1.25 14511.70 2.40 5.39 4.113 

4N2 El13UMI 3554 1111 1009 1008 3.53 1.11 1.00 11153.IO 2.07 4. 10 :t.114 

4113 F'102237 30115 12110 1137 1351 2.28 0.85 0.114 11117.30 0.1111 1.74 1.50 

I 

'i 



I 

Homestake Mining Company - Grants, New Mexico Project 3:12:00 IN, !5/s/,s 
GPS Radlologlcal Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COW'ANV, INC. 

<DUt) &113 Out:ar 

Grid : El:3166 
Ave. Ganr.la. 17,921.31 
No. of Pol~t~ 13 
Nor-h Limits : >1545133.33,<15"15166.67 
Eas-:. Limits : >496066.67,<~96100 

Min (No. of Poi.:>t.sJ : 7 

Himber of' gr.id.a •i tb f'...,.J: than 5 da.t.a pouita: Count (Grid! : 0 

Clri.d North L.ia:lta a .. t l..la.lta 

Rmllber of' qri~ 'With c;---. ~tel:' than 21,!500: Count (Grid) a 
IJ.■t o~ CJri.d■ 'lf1.th ~ gzeater ~ 21,soo: 

-.St. .Liait■ 

Page Numbe.t: l 



LVC■llon: IJUL YtJYrR;AIIUN 8UIIVt T JJ IJJ' l'lUI, 

./ Dalt Collected: , 1,1915 

Dalt lelltd: June I, 1915 

Dalt Read: JUNE 27, 1915 

SAMPLED BY u. PREP 8AMPLF.8 no. 15 01\Y AEADNO SEALED 1995 

Wind Blown TOTAL COUNTS 

RA(nOCJ 809KEV rll(nOIJl11KE k(riOIJ1408KEV COUNT TIME RA 809 KEV LAB 

ID 

8amplH 

ID. Cll549- Cll858 Cll881- Cllltl1 Cll 1338-CII 145, 9ECON09 C11549- Cli85 Cll&81- Cli9111 Cll 13:Ml-CII h!U 
Otltl E102084 8015 2485 2103 1739 3.49 1.42 1.21 

4H7 HOl2225 2897 1258 1154 1309 2.21 0.98 0.tltl 

4H8 H0l3015 28811 1331 1223 1339 2.01 0.99 0.91 

4HI E103101 12883 4533 3788 2958 4.29 1.53 1.28 

4N0 EOl4051 4848 1748 1410 1122 4.32 1.58 1.28 

4N1 E0l2248 4424 1483 1254 1003 4.41 1.48 1.25 

4N2 Et131H 3554 1111 1009 1008 3.53 1.11 1.00 

4N3 F102237 3085 1280 1137 1351 2.28 0.95 0.84 

SOIL SAMPLES 

1438.80 1.31 3.17 3.29 
1785.00 0.75 1.37 1.59 

1780.20 0.43 0.71 0.88 

1434.10 2.14 4.88 · 4.75 

1411.90 2.12 4.81 4.78 

1458.70 2.40 5.31 . 4.83 

1853.DO 2.07 4.10 :S.84 

1817.30 0.tltl 1.74 



Homestake Mining Company- Grants, New Mexico Project e:31:13 .aic, s;s/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

caam 0093 Oater 

Grid; D053206 
Ave. GclJIIIIL!l 15,253.13 
Ne, of Points 8 
North Limit.s : >1546133. 33, <1546166. 67 
&.1st Limits ; >494466. 67, < 4 94500 

Min(No. of ?ointsl : 1 

Jlaabar or grida wit:h ~mr t:.tuua !5 daea points: count (G.r:idl : o 

Or:ld Xarth Li.mi.ta Ka■t Lia:lb 

Jl1allbe.t: vf gEida lfi.th ,.._. ~tar thaD. 21,500: 

list or gri.da wt.th Gaa.a fJ'E'l&l:.er than 21.,!500: 

North Iaiait.a 

Count(Gridl 0 

Sa•t Lia:i.t.• 

Page Number l 



L..""'IDUV'llo """"""'- Y ... I.IIV',-,11-l"V""IIYL..I VV,.VV I L.-1• 

Date Collected: , '6, 1995 

Date Sealed: June 7, 1995 

Date Read : JUNE 22, 1995 

SAMPLED BY U. PREP SAMPLES RO. 15 DAY REAONO SEALED 1995 SOIL SAMPLES 

Wind Blown TOTAL COUNTS 

· .. ,i '.:C:::::.: ·:':<·::, ·.•:·::••·•.:. : .... ,.·. 

< i} '.I~c; 
.·. TRUE .--

LAB 

ID 

samplee RA(ROI) 609KEVTH(ROl)911KE 1 K(ROI) 1406KEV COUNT TIME RA 809 KEV TH ~H ~EV SAMPLE bAMPLE ~;;6 

ID. Cll549- Clt658 Cltl181- CH961 CH 1336-CH 145e SECONDS CH~U~C~65 CH861;__(':H~81 CH13~--CH14~! .. wt, CT. RAT pCl/g 

4970 E03J049 2344 1040 1071 1023 2.29 f.02 1.05 1495.60 0.75 1.65 

4971 Eo34114 2605 1056 1065 1015 2.57 1.04 1.07 1526.60 2.24 

4972 E044145 2236 1015 999 1001 2.23 1.01 1.00 1517.60 0.66 1.46 

4973 E053151 2665 1201 1099 1002 2.66 1.20 1.10 1527.20 0.62 1.75 

4974 E041056 2449 1035 961 1007 2.43 1.03 0.95 1636,70 0.69 1.77 

4975 DI 04176 3967 1526 1374 1001 3.96 1.52 1.37 1457,60 1.79 4.02 

4976 0103249 3334 1461 1319 1049 3.16 1.39 1.26 1460.60 2.311 

4977 0093206 2674 1126 1035 1002 2.67 1.13 1.03 1581.40 0.96 2.02 

1.56 

1.69 

f.52 

2.09 

1.86 

4.26 

2.50 

1.79 



Homestake Mining Company - Grants, New Mexico Project •:33:so AM, s1s1,s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

/!NDERSON ENGINEERING COMPANY, INC. 

Gi1UD D094 

n. ari.d with t.be Naz. ~ Grid: 
Ave. car:-ma 

DC94Z29 

17,648.42 
No. of Points 19 
North WJ!uts : >1546000,<15~6033.33 
East Licits: >494666.67,<494700 

Min(No, of Points) : 6 

Jlmaber o~ gnda •.1th fewer than 5 data poi.nu: Couot(Grid) :0 

Ro~ L.iai.t• 

>ftmlber o~ grid.a w:1 t:h a.... qzeater tb&n 21,500: count (Grid! 

Lat 0~ ¢cm with~ ~•ter tban 21,500: 

0 

North loiai.ts •••t :LUiita 

Page Nwul::>er 
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Dale Collecled: ._..v o.._,,_09_5 __ _ 

Dalt Sealed: MA) _.,, 1095 

Dale Read: MAY 25, 1095 

SAMPLED BY MJ 1nd LJ. Pncr 8AMPLES no. 15 Df\Y REAONO SEALED 1995 SOIL SAMPLES 

LAD 

IO 

<< · ·> / ; ::::::::r >Y < 
\ . <TRUE. \..1I f;R6-

COUNT nuE ""1109 KEV rn 9tt KEV K uao Kr:v. ~~:le ~~ 

Wind Blown 

SamplH 

TOJAL COUNTS 

RA(ROI) 809KEV fll(IIOl)911K E K(ilOIJ 1406KEV 

crs 

IIAMPi..£ Rl.2211 

c11so--c1111!MI c11a111-ct1961 ct1t336-c1114s11 sEcoNns c11549-Cll65 ct166t-c11991 c1t13:sa-cuus11 WT, Pc·,/') 
---------- ------l------~------+------f---'---t----11------t-----e-. 

IO. CT.RAT pCl/g 

411112 [111012 11026 3911 3462 3059 2.62 1.30 1.13 1393.70 1.9 
---·---1------1-------•------l-------ji-----~-1--------t------1,----+----+-----

0.57 1.34 

t-4-98_3_E_12_. 3_1_2_4 ____________ 2_50_3
1
1-___ 1_2_19

1 
_____ 1...:3:..::6 ___ 01--___ 16_1_2-1-____ 1 _.5_5+-____ o_._7_91-------0-._1111--+-_1_1_11_._1_0.._ __ -+----t-----o_.s 0.30 0.58 

4884 E 1321 fl5 11992 2650 2606 1931 3.62 1.46 1.35 1433. to 3.5 1.45 3.33 
l---t----------1----

4885 0094229 31111 1200 1249 1137 2.60 1.08 1.10 1555.70 1.32 2.79 2.011 



Homestake Mining Company - Grants, New Mexico Project s = 36 = so AM, 4/2s/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D103 Zone: outer 

The Grid with the Ma%. Gamma Grid: D103249 
Ave. Gamma 20,918.38 
No. of Points 13 
North Limits : >1546000,<1546033.33 
East Limits: >495366.67,<495400 

Min(No. of Points) .: 8 

Number of grids with fewer than S data points: Count(Grid) :0 

List of grids with fewer than S data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,500: Count(Grid) 0 

List of grids with Gamma greater than 21,500: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Dale Collected: ,·- , 6, 1995 ~----
Date Sealed: June 7, 1995 

Dale Read : JUNE 22, 1995 

SAMPLED DY U. PREP .SAMPLES RO. 15 DAY REA□NO SEALED 1995 SOIL SAMPLES 

•> > •</ ............ . . < .... ~:~\:::ii/::l:::~:.:::~:\.:-
. . 

Wind Blown TOTAL COUNTS CPS 
··•·· ::·::-:-:::::/:::-:·-·:· 

.·.· 
TRUE HMO 

; 
TH ~H KEV 

.. . ·. . ~~~; LAD Samplea ~(ROI) 809KEV lftt(ROI) 9ttK E K(ROI) t 406KEV COUNT TIME RA 809 KEV K 1480 KEV• SAMPLE !IAMPLE 
::_::·· _ _:_:::-:_:: fte.{r ID ID. Cll549- Ctl658 Ctt861- Cll961 Ct11336-CH1451l SECONDS CH549- Cl4651 cHlili1"-Ctf961 CH 1336-,CH1458 wt. CT. RAT pCl/g 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1495.60 0.75 1.65 1.56 

4971 E034114 2605 1056 1065 1015 2.57 1.04 1.07 1526.80 1.05 2.24 1.69 

4972 £044145 2238 1015 999 1001 2.23 1.01 1.00 1517.60 0.66 1.48 1.52 

4973 E05315t 2665 1201 1099 1002 2.66 1.20 1. to 1527.20 0.82 t.75 2.09 

4974 E041056 2449 1035 961 1007 2.43 1.03 0.95 1638.70 0.69 1.11 t.66 

4975 D104178 3987 1528 1374 t 001 3.98 1.52 1.37 1457.80 t.79 4.02 4.26 

4976 D103249 3334 1481 1319 1049 3. 18 1.39 1.26 1480.80 t.06 2.36 2.50 

4977 D093206 2674 1128 1035 1002 2.67 1. 13 t.03 1581.40 0.96 2.02 t.79 



( 

Homestake Mining Company - Grants, New Mexico Project 9: 15 = 2 7 AM, 4/25/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID 0104 Zone: Outer 

The Grid with the Ma.lt. Gamma Gr.l.d : D104176 
Ave. Gamma 21,963.93 
No. of Poincs 14 
North Limits : >1546133.33,<1546166.67 
East Limits : >495666. 67, <495700 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than S data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,500: Count(Grid) 6 

List of grids with Gamma greater than· 21;500: 

Grid Ave. Gamma No. of Points North Limits East Limits 

D104172 21,535.50 14 >1546166.67,<1546200 >495633.33,<495666.6, 
D104173 21,827.60 15 >1546166.67,<1546200 >495666.67,<495700 
D104175 21,661.31 16 >1546133.33,<1546166.67 >495633.33,<495666.67 
D104176 21,963.93 14 >1546133.33,<1546166.67 >495666.67,<495700 
D104181 21,650.55 11 >1546166.67,<1546200 >495700,<495733.33 
D104236 21,642.27 15 >1546033.33,<1546066.67 >495766.67,<495800 

Page Number 1 



LU\.rGllV'II. ~'-"'L WL:.n11 '"'"'''-''~ ~Un'l't.:. I "J 14,JJ r LV I, 

Dale Collecled:' · ,_e"""._19_9_5 __ _ 

Dale Sealed: June 7, 1995 

Dale Read: JUNE 22, 1995 

SAMPLED BY LJ. PREP SAMPLES RO. 15 DAY REAaNo SEALED 1995 SOIL SAMPLES 
•i•.···.·· .. .. ·· •. \•· >· 

\ ->• <>·· ><l•i>· Wind Blown TOTAL COUNTS CPS .·.( :::.· <· 
•······ >···• < 

.·.•• ··•·· ~&i )TRUE 

K 1460 KEV 
. . 

l2;6 LAB samplee RA(AOI) 809KEV ITH(AOl)911KE' K(ROI) 1406KEV COUNT TIME RA 609 KEV ·. TH 911 KEV SAMPLE SAMPLE 
·.··: . 

J~l/g flf_{r ..... . .. . 
ID ID. Cll549- Cll658 ICUll61-Cll961 Clt1336-CU145E SECONDS CH549-CH65 CH661~CH961 CH1336-CH145E 

.. 
··•wt, CT.MT 

4970 E033049 2344 1040 1071 1023 2.29 1.02 1.05 1495.60 0.75 1.65 1.56 . 
4971 E034114 2605 1056 1085 1015 2.57 1.04 1.07 1526.60 1.05 2.24 1.69 

4972 [044145 2236 1015 999 1001 2.23 1.01 1.00 1517.60 0.66 1.46 1.52 

4973 E053151 2665 1201 1099 1002 2.66 1.20 1.10 1527.20 0.62 1.75 2.09 

4974 [041056 2449 1035 961 1007 2.43 1.03 0.95 1636.70 0.69 1.77 1.66 

4975 0104176 3967 1526 1374 1001 3.96 1.52 1.37 1457.80 1.79 4.02 4.211 

4978 0103249 3334 1461 1319 1049 3.16 1.39 1.26 1460.60 1.06 2.36 2.50 

4977 0093206 2674 1126 
/ 

1035 1002 2.67 1.13 1.03 1581.40 0.96 2.02 1.79 



( 

( 

Homestake Mining Company .. Grants, New Mexico Project 1:2:,:21 a,:, s/11/1s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANOERSON ENGINEERING COMPANY, INC. 

'Gllm Ol.13 Zona: Outer 

Gcid : D113084. 
Ave. Gamma 20,185.50 
~o. of Points 25 
North :...imits : >1S◄ 6333.33,<l54E366.67 

East Limi~s : >496200,<496233.33 

.Mi.n(No. of Point~).: 7 

lfmllber of 9rida wi.th :f•-r than S datapa.ints: count(Grid) :O 

Li.at:. o~ qr.1da rith f•-r than S data painta: 

GrJ.d North .L1.ai ta 

~i- ~ grid.a w.ith 6--. gr••tar than 21,500: count.(Gri.d) 0 

Li.et o~ qr.id.a Yi.th~ 11reatar than 21,500: 

North liini.ta 

Page Number 1 



Dale Coftecltd: MAY HI, 1995 

Dale Sealed: M~. 1095 -----
Dale Read : JUNE 2, 11195. 

8AMPLED DY U. PREP 8AMPl.E9 RO. 1!1 DAY READ NO SEALED 1995 SOIL 8AMPLE8 

Wind Blown 'TOTAL COUNTS. CPS 
. ) .... 

11)•:::·••··•· ::::}:\:•·< 
·:••••:::::1••··•······•• 

:\.' ·:· 

£,R...<: .. ,.TRUE ~MO, . .. . .. 
.. . ... •· ~us /J./L J2t· LAD sample• nA(nOI) 1109KEv fll(110l)911KE K(nOI) 1400KEV COUNT TTME IV\ 809 KEV TH 9H KEV K 1480KEV SAMPLE flAMPl.£ 

.. 

f1 .. h ID IIJ. Cl1S49- CIIIISII Cll11111-Cll98I Cll 1338-CII 1458 SECONDS Cll549- Cli851 Cll861-Cll981 cli 13:i&-clt tde WT. OT. f\AT pCI/C, 

4900 K042055 4204 1888 1450 IOTT 3.90 1.57 1.35 1489.110 1.111 3.59 4.07 ------
4i)01 K051179 1311117 481111 3982 2843 5.25 t.77 1.50 1523.10 2.85 11.15 5.25 

4902 lO41117 34011 11110 1334 1077 3.18 t.49 1.24 1409.80 0.82 1.92 2.41 

4903 Lo111048 3110 1590 1410 1225 2.54 1.30 1.15 1410.00 0.47 1.09 2.30 

4904 D1130114 ,11119 13011 1151 1022 2.83 1.211 1.13 1382.00 0.811 2.04 1.93 



Homestake Mining Company - Grants, New Mexico Project 1: ~: 30 N, s1301gs 

( GPS Radiological Surveys 

( 
\ 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COfll>ANY, INC. 

<allm r102 

'1'be Grid W.1t:l2 tbe Naz. a.a-. 

Min(No. of Points) : 8 

Grid: 
Ave. Gar.ma 
No. ot Poi.nt.s 
North Liai. ts : 
!:.ast: Ll..lD.1 ts : 

U•t: of' grida rit.b fevei: than -' d&~ po:I.Dt:s: 

f102:Z37 
18,905.90 

lC 
>1~445~0,<1544533.33 
~49510C,<495733.33 

Cowit (Geidl : 0 

'North Li.mi ta hat Lim.ta 

IIQllbe2: o~ gr.ids vith ~ qraat:ar tban 21,500: Count(Grid) 0 

IJ.•t o~ grida Yith QaJIDII gzaat.ar tham 21,soo: 

lfart:h L.im.:i. ta 

Page NUJllber l 
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LoceUon: saL VEltncATION sunvEY 33'133' rLOT, 

Datt Colltcltd: Ji .1095 '-----
Dlt, SNltd: June 8, 1095 

Dlt1 RNd: JUNE 27,1095 

IAIIPLED BY LI. PREP IAMPLF.8 no. 15 DAY REl\tJNO SEALED 1995 SOil SAMPLES 

lAB 

Wind Blown 

lantplH 

ID ID. 

TOTAL coUNta . 

M(ROIJ 1109KEV:flt(ROIJ911KE K(ROIJ UIMJKEV 

Clt549- Ctl11511 Cllllll 1- CIIH t Cll 13311-CII t45e SECONDS 

·· ... · ... ··••· c~i < .•::•··• . 
. . ·• .... · .... · · ... ·.•.·.· ... ·.·.· •. :.:.:.•t:·•·•·:·••R\·•.:U .. •.• ... :. •. . . . .·.. . ; 

··•· < :·.•·. /<)> /i:U\\:· IC ~J\ Et. (-' 

COUNT T1ME RA 809KEV TH 9~,j} ••:. It ~4~~;~.::> ·!t~L~ /1,PLE :•:~~ /!_it j,}k 

Clt549-Ct1851 Cll881-Cli9111 ~,l1;J~c11toe <·t.< CT. MT pCIIC, f.::; h 
4 81111 E1020114 11015 24115 2103 1739 3.49 1.42 1.21 1438.110 1.39 3.17 3.29 

4817 II0t:1225 21197 12511 1154 1309 2.21 0.98 0.1111 17115.00 0.75 1.31 1.59 

48111 H0t:t085 HIIII 1331 1223 1339 2.01 0.99 0.81 t71J0.20 ,0.43 0.78 0.1111 

4NI Et0310I 1211113 4533 3788 2958 4.29 1.53 t.211 1434.10 2.14 4.1111 4.75 

4HO EOM058 411411 17411 14 to 1122 4.32 1.58 1.28 1419.90 2.12 4.111 4.711 

4Nt EOH2411 4424 14113 1254 1003 4 .41 1.411 1.25 14511.70 2.40 5.38 4.113 

4H2 Et131te 3554 tttt 1009 1008 3.53 1.11 1.00 11153.90 2.07 4.10 3.114 

4N3 F102237 30115 12110 1137 135 t 2.28 0.95 0.114 11117.30 0.1111 1.74 1.50 



Homestake Mining Company - Grants, New Mexico Project 11:0::u »&, s/17/'Js 

GPS Radiological Surveys 
By. ENVIRON.ENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

am no3 

'.ftle 8:'1d with tba Naz. Cl-.. Grid : !"l 030 39 
A.ve. GaI:ma 15,298.69 
No. of Points 26 
North Ll.mits: >1544400,<:544433.33 
East Limits : >495266.67,<495300 

Kin(No. of Points) : 8 

Rllllber o~ grid9 vi.th ~ewel' than 5 data po:inta: count(Grid.l ~a 

Li.at rd grids with ~--r tba2l 5 data pa.int.: 

llO:reh ?.:lat. te •--t L.im:Lu 

lnmlbar o~ c,ridll w:1.1:h ca._ C):9&1:ar than 21,!500: count[Grid) 0 

LJ.•t ~ gr.ida w;ith 6- gra,ater than 21,500: 

Grid !Ave. caw\ ko. o~ PoJ.nta I 

Page Number l 



DIie 811111d: Jun. t:l, 1111!1 

Dall Rlld: JUNE 21, 11115 

IAMPLED BY u. PAEP BAMPLEI no. 15 DAY REAaNo SEALED 1995 

Wind Blown 

LAB 

ID 

4114 O0H0N 

4111 F103031 

4111 J0t1041 

4117 0014017 

4111 J0l4225 

4111 K012071 

IOO0 K0720S5 

1001 K074174 

lamplll 

ID. 

·.: .. : · .. ·. 

TOTAL eoUNt8 
·: : ·. :-- .·. .· :-: : 

. . :- :: -: ·. :- .·· 

nA(na, 8otKEvtr,1(na,1at 11<t: K(AOl)i4oekev coUNT TIME ,,.(80ti keJ t.i 
Cl1!141- c11u9 c1111e1-c11H1 c111,:i1-ci114!n seeoNos · cusul CH8s1 e11iilit~1i~~1 

3155 1178 1072 1189 2.85 0.99 

8120 2028 1589 14111 3.81 1.43 

2947 1250 1090 1080 2.78 1.111 

31107 1478 141 If 1553 2.32 0.95 

2009 11119 1033 1020 2.85 1.17 

13880 4110 4440 3130 3.48 1.27 

3370 1183 11174 17115 1.88 0.14 

1732 129 123 1058 1.84 0.H 

SOIL SAMPLES 

0.10 11191.00 1.23 2.311 2.21 

1.12 1138.00 1.50 3,11 1.31 

1.03 1555,70 1.00 2.10 2.13 

0.11 1111.40 0.11 t.117 1.81 

1.01 15110.IO 1.11 2.34 2.44 

1.13 111211.30 1.H 3.311 3.24 

0.13 1155.IO 0.31 0.13 1.44 

0.117 1547.00 0.22 0.47 0.51 



Homestake Mining Company- Grants, New Mexico Project 1:u:11 •· s1n1ts 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

CDUll QC92 

'!'be c:Jrj,d wi t.ll tbe Max. a---

Hi.cCNo. of Points) : , 

Grid : 

Ave. Gaimna 

No. of Pouts 
No~b Limi.ts : 
Eas~ L1mi.t3: 

ll'alllbar of" gri.ds ,rith rawer thaD S data point.: 

G092::l96 

13,361.20 

15 
>1543833.33,<1543866.6, 
>494866.67,<494900 

Coun~(Grid) :0 

OU.tar 

CJrid Worth Liai.t.a r.aa t tJa1. ta 

llf\mll::,er of" grids wit:h a.- CJZ9&ur t::IMID 21,500: count(Gr1d.) 0 

Liat o~ 9ridll •itb ~ great.er tbaza 21,500; 

Page Number 1 
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------- - -----

1>111 Collected: J· --- ", 1095 .:.;_.;;.a.. __ 

Dale BIiied: Juni 12, 1095 

DIie RNd: JUNE 211, 1095 

IAMPLED DY u. PREP IAMPLEI no. 15 DAY REAONO SEALED 1905 801l 8AMPLE8 

LAB 

Wind Blown 

8ample1 

ID ID. 

TOTAL couMti .· 

RA(ROI) 1109KEV Tfl(ROl)i11K E K(ROI) t 408l<EV 

Clt549-Cll1158 ~ll11111-Cll9111 Clt13311-Cll1451! SECONDS 

< '/(i;J~ ):. >, 
. . ,. ·. ' .• . \AMY /j Ill ., iii ii,, f ~ (,. 

COUNT TIME J[;;~.r %J1lfi;!t:f"' 'il~~t~ 'o'l;j;u i;&l[i P.4 iz' 
CU!l49-~H65 ~ •• ~t.LJ~;~,. cm=;~Lii~hle !)1:~.'> CT •. hAT ,~~

1
1}: pc::/7 

4N4 00120N 3155 11111 1072 ttll9 2.85 0.99 0.10 11111.IO t.23 2.311 2.29 

4NI F10303t 5120 20211 1589 1418 · 3.81 t.43 t. 12 15311.00 t.110 3.11 3.31 

4NI JOl1041 2141 1250 1090 1080 2.78 1. t11 1.03 15511.10 1.00 2.10 2.13 

4N1 00140111 31101 14111 1419 1553 2.32 0.15 O.lt 11111.40 0.11 1.117 1.111 

4NI JOl4HII 2901 11111 1033 1020 2.85 1.17 1.01 111eo.eo 1.11 2.34 2.44 

4NI K0l2071 1311110 4090 4440 3930 3.48 1.27 1.13 111211.30 1.1111 3.311 S.24 

IOOO k0720S5 3370 1883 11174 1795 f.88 0.94 0.13 11155.80 0.31 0.113 1.44 

11001 K014174 1732 128 923 1058 1.84 0.118 0.117 1547.00 0.22 0.47 0.11 



Homestake Mining Company - Grants, .New Mexico Project 11 = 1.:,: 07 JIK, s/30/lls 

( GPS Radiological Surveys 
By ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

ClllID 909C outer 

G:id : GD94067 
Ave. G.m:na 12,633.20 
NO. of Points 3~ 
Na.rth L.L:nits : >1~43300, <1543333. 33 
Ea5t Limits : >494500,<494333.33 

Min(No. of Point~l : 12 

count tG=i::tl : o 

~t o~ IJri.ds wi. t:h r..-: than !i d&t:& poht.: 

Rorth L.im:i.ts 1 
lil'mlba:r o~ qri.d.s •i th Ga-. greater than 21,500: Coun-c. (Grid) D 

U.t o~ CJrid.a wi. th Galma great:ar than 21, 500: 

Horth L.1.DL1ts 

Page Number l 



Dalt Cohcttd: 1,1H5 

bait 8Nltd: Jun, 12,1995 

Dalt Rtad : JUNE 28, 1H5 

IAMPLED BY u. PREP IAMPlEI no. 15 DAY READ NG SEALED 1995 SOil 8AMPLE8 

Wind Blown TOTAL coot«-, .· 
. .· . . : ·. : . :·:· .: .. i ....... : .. .· >· ::. 

lAB RA(na, 8otKEVHt(na)ittKE K(Rot)14~1<EV couNr TI~E nA 809 ~ev 
ID 

lamplH 

ID. 

:: ) : \ .. ·.c1r: ... •.::.', :RA.PLE·:.· .. r :, __ t."_l:_::~:_:_~• __ ;:::, .. :• ... :_.L_;:,.:,_0.;2·,;::·,r•:_~.·-f .. i .. _! :P: __ ~:J 1i". i, tifi;,J,~1, ~!flil~l;t)11) ilii~tii ·- - ....... _.. 
Cll549-CIIU8 ~11881-CltHI Clll338~Cllt451! Sl:CoNOS. CU!l49~Cll651 c1ie~~t~,fa~1 ci.~;~t~J14~1! :::wt. pdta 

4994 O0H0N 3155 11711 1072 111!9 2.85 0.99 0.90 11191.90 1.23 2.38 2.29 

49111 F1D303t 11120 20211 1589 1418 3.81 1.43 1. 12 11138.00 1.110 3.19 3.31 

4N8 JOl104t 2947 1250 1090 1080 2.78 I. 18 1.03 1555.70 t.oo 2.10 2.13 

4N7 0114087 :1eo1 1478 1419 1553 2.32 0.95 0.91 1511.40 0.11 1.87 1.H 

4NI JH4225 2909 1189 1033 1020 2.85 t. 17 1.01 15410.IO 1. 11 2.34 2.44 

4Nt K0t2018 13880 4990 4440 3930 3.48 t.27 1.13 18211.30 1.H 3.38 3.24 

eooo K072035 3370 18113 1874 1795 1.811 0.14 0.93 1555.IO 0.39 0.83 1.44 

8001 K074174 1732 929 923 1058 1.84 0.H 0.87 1547.00 0.22 0.47 0.59 



Homestake Mining Company - Grants, New Mexico Project 10: u: 2, AM, s/3o/9s 

( GPS Radiological Surveys 
By: ENVIRONf.ENTAL RESTORATION GROUP, INC. 

ANDERSON ENGNEERING COMPANY. INC. 

CDUD JIO!iJ2 

'ftaa Gr1.d wi.tll ~ ~-~ G.cid: 
Ave. Ga=a 

H0~2225 
l:, 007 . .:. 7 

No. of Points 23 
Nort~ ~im.i.ts : >1542533.33,<l5(2~6e.67 
East L.l..mits : >~94633.33,<494666.67 

~..i.n(No. of Points) : 9 

Cou.c:.t(Grid) :0 

Liat ot: g:-.ida rith .r'ev.z- t:J:UUi 5 data po:i.nt.a: 

North L.Lm. ta 

Humbe= or grim w1th c;--.. 9.JCe&~- than 21, soa: Count (G.ridl () 

L.i.at or gr.ida v.:1.th CamlllMI greater than 21,500: 

Nortll Limit.a 

OU.tar 

1 



LOC■IIOl1: IIUL Ytltrl\,l'\IIUN !IVIIYt T ;ux;iJ· l'lU I, 

Dalt Collected: Jr IH5 

Dalt R .. d: JUNE 27, 1995 

SAMPLED BY LJ. PnEr 8AMPLU no. 15 DAY REAONO SEALED 1995 SOIL SAMPLES 

LAB 

Wind Blown 

B■ mplH 

lQTAL COUNlS 

flA(nOI) 1109KEv:r111not)l11K E' K(nOl)H08KEV 

> . :} p '.r;:1;1ti!i :;i,i 1·1:j: i/;ld'l Et (-
couNl TIME f1A 809 kEV TH 111 .•. k Hao < ~M~LE 11i~PLE ~•~~, t..d 'i;/:, 

Cl1549- Cli&51 Cll81i1-Cll981 CU133tl-CII WU \~, CT. nAT ?~~iiij /' .:._; h Cl1549- CIIIISII ~1111111- ci111111 Cll 1338.:.: ell 1~58 SEC ON OS 
1---+----------t--,------
ID ID. 

4MI E 1020114 11075 24115 2103 1739 3.49 1.42 1.21 1438.10 1.39 3.17 3.29 
I 

4H7 H0H225 21117 12511 1154 1309 2.21 0.98 0.1111 1715.00 0.75 1.37 1.59 

4HI H0l:,0115 2111111 1331 1223 1339 2.01 0.99 0.91 17110.20 0.43 0.71 0.811 

4HI Et03101, 1211113 4533 3788 2958 4.29 1.53 1.211 1434.10 2.14 4.11 4.75 

4N0 E014051 411411 17411 1410 1122 4.32 1.58 1.28 1410.90 2.12 4.111 4.78 

4N1 E0l22411 4424 14113 1254 1003 4.41 1.411 1.25 14511.70 2.40 5,311 4.83 

4N2 E1131M 3554 11111 1009 1008 3.53 1.11 1.00 11153.90 2.07 4.10 3.114 

4N3 F10Z237 30115 12110 1137 1351 2.28 0.95 0.114 11117.30 0.1111 1.14 1.50 



( 

Homestake Mining Company - Grants, New Mexico Project 10 = 1■ = 21 »c, 5/3o/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COhPANY, INC. 

GIUD B093 

The Qrid w,i.th t:h• Naz. C&aaa. Grid: H0~3095 
AV~. G.ailll'l\d 18,226.17 

No. o! ?oicts 18 
North :..imits : >:542333.33,<1542366.67 
East L.l.c:uts : >-t94333. 33, <494366. 67 

Min(No. or Points) : 10 

Count ( c..:::.id I : O 

'North I..ia:.Lt.a t&llt. l.im.ta 

lftmlbar o~ qridlll with 0.... greater th&n. 21,500: Count(Grid) 0 

L.t.at ~ grida v.i.tb C- gNat.r than 21,500:. 

Grid jAve _ Grm jno. o~ Points\ Horth L.i.Jzl.1ts 

Page Number l 



LocaUon: eaL VErtnCATlON SURVEY 33'133' rLOT, 

Dall Collected: ~, , 11195 
'----'---

Dall 8Nled: June 9, 11195 

Dall RNd: JUNE 27, 1995 

IAIIPLED BY LI. PREP 8AMPLF.8 no. 15 DAY READ NO SEALED 1995 SOIL 8AMPLE8 

Wind Blown TOTAL coUNte ·•·•··••>··• :• /y: } : ::::; \' :::[:'.!::(:::::: 

lAB 

ID 

8ampl11 

ID. 

flA(ROI) 1109KEVITll(ROl)l11KE K(ROI) t406KEV 

.. ··•· ::,;: ::: !(:;:: 'tfiUE. U~J· Et(-' 
COUNTT1ME RA809KEV TH 9ttKEV k •\ ~M~LE ~:~;~E :,:i~~ t._4'),.z/_, 

c11549-Cll&51 c111i8t-c1j991 c1i13:sa..:.cllt4Sil •·•~- cT. llAT <~~1f~ f.:..; /✓J Cl1549- Cllll511 c1111111-c111111 Cllt338-CII 145e SECONDS 

4 91111 Et 020114 8075 2485 2103 1739 3.49 1.42 1 .21 1438.80 1.39 3.17 3.29 

4117 11012225 :11197 12511 1154 1309 2.21 0.98 0.811 17115.00 0.75 1.37 1.59 

4HI H0t:1015 2111111 1331 1223 1339 2.01 0.99 0.11 1780.20 0.43 0.71 0.88 

4191 EI03101 1?8113 4533 3788 2958 4.29 1.53 1.28 1434.10 2.14 4.118 4.75 

4N0 E014051 411411 17411 1410 1122 4.32 1.58 1.28 1419.90 2.12 4.111 4.711 

4Nt E0122411 4424 14113 1254 1003 4.41 1.48 1.25 14511.70 2.40 5.31 4.113 

4N2 Et 13191 3554 1111 1009 1008 3.53 1.11 1.00 11153.IO 2.07 4. to 3.84 

4N3 Ft02237 30115 12110 1137 1351 2.28 0.95 0.114 11117.30 0.1111 1.74 1.50 



Homestake Mining Company - Grants, New Mexico Project 4 = 27: 04 PM, 5/s/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GlUD J091 

'l'he Grid with the Max. Gamma 

· Min (No. of Points) : 6 

Gr.::.d : 
Ave. Ga.mm.a 

No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 da,ta points: 

Zone: 

J091041 
17,219.20 
10 
>1541966.67,<1542000 
>494300,<494333.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,500: Count (Grid) 0 

List of grids with Gamma greater than 21,500: 

( Grid Ava. Gamma No. of Points North Limits East Limits 

Page Number 1 



Dale Collected: J,,- - 1, 1Dt5 .:..;._.;.;... __ 
Dale BNled: Jun-.. .,:, 1D95 

DIiie RNd : JUNE 28, t 995 

IAMPLED BY lJ. PREP IAMPLU no. 15 DAY AEA□N0 SEALED 1995 IOIL 8AMPLE8 

Wind Blown TOTAL coUNt8 • 

LAB 8amplH llA(ROIJ IOIKEV~ll(RoiJl1 tKt K(ROIJt4IMlkEV 

ID ID. Clt5O-Cll851 K:11811-CIIHI Cllt3:t8~Cllt4511 SECONDS 

4N4 00120N 3155 t 111 1072 1189 2.85 0.99 0.to 1191.90 1.23 2.31 2.29 

4N9 Ft03031 11120 2028 1589 1418 3.81 t.43 t.12 t 1131.00 t.50 3.11 3.31 

4NI .lot1041 2141 1250 1090 1060 2.18 1.11 1.03 1155.70 1.00 2.10 2.13 

4N1 0014011 3801 1411 1419 1553 2.32 0.95 0.11 11111.40 0.11 1.11 1.H 

4NI .IOt4H5 2109 tlH 1033 1020 2.85 t.11 t.Ot 1510.IO 1.11 2.34 2.44 

4NI k082018 13880 4H0 4440 3930 3.48 t.21 t.13 1121.30 t.18 3.38 3.24 

9000 k012035 3310 1883 1874 1795 t.88 0.14 0.13 11155.IO 0.31 0.13 1.44 

9001 k014 I 74 1132 128 923 1058 1.84 0.88 0.81 1547.00 0.22 0.47 0.111 



Homestake Mining Company - Grants, New Mexico Project , : 01 = s .. •· s12~11s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTOAATlON GROUP. INC. 

ANDERSON ENGINEERING cot.f>ANY, INC. 

cam JOU 

flNI Grid with ~ lilall. ~ Grid: 
Ave. ~ 

J0S4225 

:~.199.92 
No. of ?oicts 13 

ZCIAe: 

North :W.m1.ts : >:541033.J:l,<1541066.67 

Ea.st Lir:tits : >493633.33,<493666.67 

Mi.n(No. of Point~l : 8 

1'Wllbar o~ gr:J..4- w.ith f'._r ~ S data pointa: 

list or grids nt:h :f•-:r than s data poata: 

Grtd North Lillli. t:.a 

Na:mber o~ gri.d.a with Ga-. gr.aur than 21,500: 
-{ 

:t.i.■t Q~ gr.id.a Vi.~ Giulaa. ,;,:.ater trum, 21.,!500; 

count (Grid) : o 

Count !Grid) 0 

.... t I.1&1ts 

Page Numhcr l 



L-IOl'l; DUL Ytl11tt\;I\IIUN ltVl1Y,I: l JJ •JJ t'lUI, 

Dall Co41ected: : ~,1119!1 

Dale 8Nlld: June 12, 11195 

Date Rad: JUNE 28, 11195 

IAMPLED BY LI. PREP IAMPLEI no. 15 DAY REACJNO SEALED IOIL IAMPLEI 

Wind Blown TOTAL COUMl9 

lAB llamplll 

ID lb. 

4n4 O0H0N 31!1!1 11111 1072 11119 2.115 0.99 0.IO 1891.00 1.23 2.311 2.29 

4H5 F103031 11120 20211 15119 1418 3.81 1.43 1.12 1531.00 1.50 3.10 3.31 

4HI J0l1041 2047 1250 1090 1060 2.711 1.111 1.03 111511.70 1.00 2.10 2.13 

4H7 00140117 31107 14111 1419 1553 2.32 0.05 0.01 1501.40 0.01 1.117 1.19 

4n1 J014HII 2001 11111 1033 1020 2.115 1.17 1.01 1 !MI0.80 1.11 2.34 2.44 

4nO K0l20111 1311110 4180 4440 3930 3.48 1.27 1.13 111211.30 1.1111 3.311 3.24 

IO00 K072035 3370 11183 11174 1715 1.88 0.94 0.03 1555.80 0,31 0.113 1.44 

5001 K014114 1132 129 923 10511 1.84 0.1111 0.117 1547.00 0.22 0.47 0.51 



Homestake Mining Company - Grants, New Mexico Project 2: ,2: u RI, s121/ts 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

Ga.ID NJB2 Zona: Oater 

1'ba carid vi th the Naz. ·Qamma Grid: K08ZC76 
Ave. Gamma 16,690.~0 
No. of Points 24 
North ~~t~: >1540833.33,<1540866.61 
Ea$t Li:nits : >493666. 67,<493700 

Kin (No. of Points l : 9 

~r o~ gr1.d.a w.i.th ~ew•r ~ S data point•: count:Gridl :O 

Grid lfo:'th Lim ts 

Vrrnh-~ ~ CJT.ids with oa... graat.r than 21,500: count(GridJ 0 

L:i.•t ~ qr-Ula rit:la ,.._. ~ter than 21.,500: 

Borth Limit■ 

Paqe Number 1 



DIii ColllCl9d: '~ 7, 1H5 
..:..;.;; ____ _ 

0.fl 8Nfld: June ft, fff5 

Dall RNd : JUNE 211, 1H5 

IAMPLED BY LJ. PREP IAIIPLEI no. 

Wind Blown 

LAB 

ID 

4H4 O0H0N 

4HII F103031 

4NI .1011041 

4H7 00'40117 

4HI .1014225 

4NI K0l2071 

8000 KOJI0SS 

11001 K014174 

lamplH 

ID. 

15 DAY READ NO SEALED 

3155 1171 1072 1189 

11120 2028 1589 1418 

2947 1250 1090 1080 

3807 1478 1419 1553 

2909 1189 1033 1020 

138110 4H0 4440 3930 

3370 1813 1874 1195 

1732 929 923 1058 

1995 SOil 8AMPLE8 

2.85 0.99 0.90 1191.90 1.23 2.38 2.29 

3.81 1.43 1.12 111311.00 1.110 3.19 3.31 

2.78 t. 111 1.03 111115.70 1.00 2. 10 2.13 

2.32 0.95 0.91 1591.40 0.91 1.17 1.19 

2.85 1.17 1.01 1510.IO 1. 11 2.34 2.44 

3.48 1.27 1.13 1121.30 1.111 3.31 1.24 

1.88 0.94 0.93 1555.IO 0.39 0.83 1.44 

1.84 0.811 0.117 1547.00 0.22 0.47 0.59 



Homestake Mining Company -Grants, New Mexico Project 1.0:u:oa uc, sn119s 

GPS Radiological Surveys 
By ENVIROIINENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GaII) Jt073 Zona: 

Tha arid with the Niue. au.a Gri.c. : KO73084 

Ave. GdJIIDUI :3,934.36 
No. ot ~01n~s :1 
Norch Limits : >1540333.33,<1540366.67 
East :...:.llli.ts : >492200, <492233. 33 

Min(No. o! Points> : ~ 

RmaDer or ~cb with t'ewer than s c:Lata points: Count (Grid) : 0 

Li.st of! gr.i.m with f'ewer than 5 d&t.a poi.nu: 

Gr.id •ortb Lim.it• &&atL.im:lt:.• 

~ of! grids wi.t:h ·Galm& graater than 21,500: :::ount(Gridl 0 

List ot' qrids rith c:.-.-. qreae.1: than 21,500: 

Grid !Av.. a-1No. ot Point•! North L.i..mita 

Page Number l 



~la Cdllcl,,_,-.• INE 1,111115 

~la &Nllci. .c 13, 111115 

~la fwd : JUNE21, 18115 

BAMPl.ED BY MJ AND LJ. PfEP 9AMI\.EB no. 15 DAY REAONO BEM.EO 1995 BOIL BAMl'l.E9 

WlndBhMn TOTM. COUtflB Cl'9 la.IA En•IIIJ IE~rlJ TMA En9rn 

muE HMO Eberlin• a.m- W.1011• n Eberline Wei Chern 

LAB 811mpll1 RA(f101) 1109 KEV IICRO1)911KE KCR>ll140IIKEV COUNT TIME llA 809 KEV nl 911 KEV K 1400 KEV BAMrlE .,. .. ,u n. 2211 n.en 
''" 229 

n.en Ul!31 Unel 

10 ID. Cll5411-Clll58 CIIB81-Clll81 ;11 1338 -ell 1451 SECONDS Cll540-Cl115 Cll881-CI 1181 Cll1338-Cl114118 WT. CT, RAT pCVg pCVg pCVg pCVg pCl/g pOVg --- ---
5002 B>ll4 141 4142 1599 1332 1231 3.38 1.30 1.08 1483.50 1.41 3.29 ---
5003 1(1)64111 2341 1151 1120 1033 2.21 1.12 1.08 13!19.30 0.111 1.22 

., 

5004 ICIMl311l8 31123 14911 1340 1095 3.31 1.31 1.23 1381.20 1.28 3.01 

!I005 ICll13084 4152 1512 1205 1220 3.40 1.24 I.OB 15511.IIO 1.115 3.48 



Homestake Mining Company - Grants, New Mexico Project 10: u:" AK, s1,1/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORA TlON GROUP, INC. 

ANDERSON ENGINEERING COMPANY. INC. 

cam ito.,, &one: Outar 

'rha Qr:ld •:lth the MaX. Ge-. 
.Z\ve. Gamma 15, 601. ~7 

No. of Poi~~s 15 
North Ltmits : >1540133.33,<:540166.67 
gast Li111J.ts : >4926C0, <'\92633.33 

Ml.n (No. of Poi.nts I : 7 

count(Grid) :0 

Liat of 9rida wi.t.h f"ewer than S cl.at.a points: 

Ho:i:-th L;i.mit.s E&at IJ.aita 

1fUmber g~ grida •i.th Ga-. ~ater th&n 21,500: Co\l.'.lt (:'.irid) 0 

List o~ grids with Guma graatar than 21,500; 

~i.d jAve. GmmaajNo. 0~ Pcint.JII North Limits Ba•t t.1.m:1.ta 

Page Number 1 



-----·-··· --- ·-·-··-····-·· --···-· -----. ---·· 
Dalt Colltcted: 7,1895 

Datt 8Nled: June 12, 1895 

Dalt RNd : JUNE 28, 1895 

IAMPLED BY LI. PREP IAMPLEI no. 1!5 DAY READ NO SEALED 1995 801l 8AMPLE8 

LAB 

Wind Blown 

lamplet. 

ID ID. 

· torAL coutria •.•· .·· ·•.· ·••· .•.. ·./< .. ·•t,.,: \> \f/i}tI:\: ,,;.:,::, 

RA(AaJ •••m111na1••••• KtnaJUMkEV oouNrTIM• {~.~./'.~J11i;l!j lit:;: it{ :::t, 
C11540-Cll858 ~ll881-Cll981 CH1338-Cii14U SECONDS Cli541i-'CJl651 Cll8~~2ctiJ~1 c~,fa~~:d,H~ii [Jiilt> ~;:~~ . pCl/g fi.:/7: 

4N4 0092091 3155 1178 1072 1189 2.85 0.99 0.00 1891.IO 1.23 2.38 2.20 

4NI Ft0303t 8120 2028 1589 1418 3.61 1.43 1.12 1538.00 1.50 3.10 3.31 

4NII .IOl1041 2047 1250 1090 1060 2.78 1.18 1.03 1155.70 1.00 2.10 2.13 

4N7 0014087 3807 1478 1419 1553 2.32 0.05 0.01 1501.40 0.01 1.87 1.119 

4NI .1014225 2000 11111 1033 1020 2.85 1.17 1.01 15410.90 1.11 2.34 2.44 

4N0 K0l2078 13880 4000 4440 3930 3.48 1.27 1.13 1828.30 1.88 3.38 3.24 

1000 K0720S5 3370 1883 1874 1795 1.88 0.04 0.03 11155.90 0.30 0.83 1.44 

1001 K014174 1732 021 923 1058 1.84 0.88 0.87 1547.00 0.22 0.47 0.50 

· .. . . 



Homestake Mining Company - Grants, New Mexico Project •: 1. 1: 2s 111. s11.219s 

GPS Radiok>gical Surveys 
By ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

CDUD XD&l Zona: Outer 

Grid : 1<06:.142 
Ave. :'.ia:mma 1B,00"'.95 
.Ne. ot Poic:s 19 
Ncr:h ll::n:..ts: >1540766.67,<1540800 
Eas: :...!.mits: >491333.33,<491366.61 

Min(No. 0f Points) : :o 

~ ~ qrj.da w:ith ~-r tlum -' data points: count :Grid) : 0 

L:i.9t of' 9:ida nth t'...r ~ 5 data poi.nt:•: 

North Lim:lb 7 
~r oL ~ida ¥1th Q--. ~•tar than 21,500: Count(Gridl 0 

IJ.•t o~ vr1da w1.th ~ grwater t:h&n 21,500: 

Korth I.ilziits z.at x.J.miu 

Page Number l 



Dale Collecled: M•V,.23119115 

Dalt Staled: Ml .195 -----
Dalt Rud: JUNE 13, 1905 

SAMPLED BY LJ. PREP 8AMPLEI no. 15 DAY READ NO SEALED 1995 SOIL 8AMPLE8 
\ .. 

; •••·•••••:••••·•··jl··••:•••·• 

•.·,,,::···:::.-· 
·.·· ;'.' Wind Blown TOTAL COUNTS CPS. 

. ·••.•. ········i'·.·•i····•········:•·:••········/j··•··•···•)\·•···•···· 

. .. .. .· 

:•· . . ...... .:::::··-:•-· .. 
•····•· Jnue ilMO 

·, •·.• 

.. 
lAB Sample■ nA(ROIJ 809KEV fll(OOl)1111KE K(OOI) 1406KEV COUNT llME IIA 009 KEV TII 1111 KEV i( 1480Kl:V MMrLI: BAMPlE na 2211 

•,•.·,•: ,' '· .. .. 

ID ID. Cll649- Cl1858 CIIIIO 1- Cll981 Cll 1338-CII 1450 stcoNllS Cll549- Cll651 Cll801- Cll98I Cli i338-CII wie wr. CT. nAl pCl/g 

41141 J05l233 2843 1321 1179 1195 2.21 1.11 0.99 1487.80 0.48 1.00 1.35 

41112 J054255 25110 1251 1216 1088 2.35 1.15 1.12 1589.70 0.58 1.15 1.32 

' 41143 Jo540tll 2330 1040 1013 1008 2.15 0.98 0.99 111111.10 0.70 1.42 1.70 
-.___ 

4144 JOS3212 2501 1220 1132 1001 2.50 1.22 1.13 1598.00 0.59 1.21 1.83 

41145 J0832111 21120 1419 1408 1295 2.18 1.10 1.09 1821.90 0.48 0.92 1.40 

41149 K081142 3341 1813 1369 1184 2.88 1.39 1.111 1445.70 0.70 1.511 2.72 

41147 Koll10115 2814 1245 1183 1005 2.80 1.24 1.18 1581.00 0.88 1.42 1.711 

411411 K0822511 111112 952 983 1038 1.81 0.92 0.95 1543.80 0.37 0.78 1.04 

411411 KOll4052 2051 1044 980 1115 1.84 0.94 0.88 1585.00 0.35 0.72 0.87 



Homestake Mining Company- Grants, New Mexico Project 1:0,:sa MC, 5/15/ts 

GPS Radiological Surveys 
By: ENVIRONENTAL RESTORATION GROUP, INC. 

AM:>ERSON ENGINEERING COMPANY, INC. 

GJUD JaJ63 Scma: Ou.tar 

'l".be Qri.d vi. 1:h the Max. a.a-. Grid : K063196 
Ave. Gaona l?,:3"14.39 
No. of Paints 1~ 
North :..imits : >154013J.3J,<1540166.67 

.East Limits: >4!H366.6'7,<491400 

Min(No. of Poin~~l : 6 

lfamber of grlda wi. th f•-r tban 5 data pointa: Count {Grid.) : o 

Li.•t or gricu vi.th t: ... r than 5 data point.: 

Grid North Lia1.ta ... t ~ta 

wamber o~ ~.id.a •1th GaJIIDa gzwatar ~ 21,.500: count (Gr.id) 0 

Liat o~ grid.a with Gamma greatar than 21,.500: 

Rorth Li.mi u 

Page Number 1 



Locaaon: IIUL Yt:11~A(.;IIUN IIIA1Vt:J ;J;J"lO:J' t'I.Ul9 

DIii Ccllaclll' . ~El,111115 

DIii Boelad: ~--•E 13,11115 
DIii ANld: JUNE 21, 111115 

SAMPLED BY MJ AND lJ. Pfl:P 8AMJ\.E8 no. 15 DAY AEAllNO BEN.ED 1995 BOIL 8AMJ\.E8 

Wind Blawn lOTAl COUNT8 crs 1MA Ene,a, tnun TMA EMrar 

muE HMO Et>arll~• O.m- Wet OM~ Ebartlne WIit Chell! 

LAB 81tmpl11 llA(OO~ 1108 KEV I (llOl)O 11 KE K(IDII 1408KEV COUNT TIME IIA809 KEV TII 911 KEV K . 1400 KEV 8AMl"I.E aAIIPlf Al 1!28 Ila ml Ila ffl n. ml uua Unat 

ID ID. Cll548-Cll!58 Cllll81 - Cl 11111 :111338-Cll14511 SECONDS Cll~49-CI Q5 Cll881-CI 118 I CII IJJ8-Cll 1458 WT CT.AAT pCl/g pCl/g pCl/g pCl/g pCl/g pct/a 
----

5002 B>ll4147 4142 1599 IJJ2 1231 3.38 I.JO 1.08 1483.50 1.47 J.29 ---
5003 ICDIM 177 2347 1157 1120 1033 2 27 1.12 1.08 1359.JO 0151 122 

5004 IGl831N 3823 14119 1349 1095 3.31 1.37 1.23 1381.20 t.211 3.07 

!I005 IQJ7J084 4152 1512 12115 1220 3.40 1.24 1.08 1555.'41 1.85 3.48 



( 

\ 

Homestake Mining Company • Grants, New Mexico Project 9: 06: :as .. , s/1.5/ts 

GPS Radlok>glcal Surveys 
By. ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

<Jam lt.06-& 

Min(No. of Point5) : 7 

Grid: 
Ave. Gairma 

So. ct E'cin~s 

Mo.rth Limi t!I : 

gas. t :.irei t:, : 

lluabar or: qrida •.1th fewer than S dat.& point.a: 

Li.at of! gr.id.a •1th f'•w.r than S dat& poi11u: 

Zooe: 

K0641 1 7 

16,043. 72 
l8 

>1540:00,<1540133.33 
>491600,<491633.33 

Count(Gridl :O 

OISter 

Gri.d Jlorth. Limi. t.a J:a.t L1.a1.ta 

H\Dllber o~ gr.id.a wit.b GAana 9reater than 21,500: count.(Gri.d.) 0 

Liat o~ qricu vith a- greater than 21,500: 

1:a■ t t..iai~• 

!rage NUmber l 



Dita Colloclltf~, •EI, 11195 

Dita S.lld: .A. .... ll,f8115 

Dita Aiad : JUNE 21, 111115 

SAMA.ED BY MJ AHO LJ. PfEP SAMIUS no. 

Wind Blown 

LAB 8omplt1 RAfllOI) - KEV 

10 10. Cll54t -Cl 111:111 

!!002 8>114147 4142 

!5003 IQJIM 177 2347 

5004 MD831IHI 3823 

!5005 IQJ730l4 4152 

15 DAY REA!lNO BEAL ED 111115 

101 N.. COUNTS Cl'9 

II fROl)9 I I KE KflDIJ 140IIKEV COUNT llME IIA 809 KEV TII 911 KEV 

~1111111 -CIIIIII :tll338-CII 14!11 BECON09 Cll949-CID5 Cll881-Cll98 I 
------

1599 1332 1231 3.30 I.JO 

11!17 1120 1033 2.21 1.12 

14911 1349 109!1 3.31 1.37 

1512 129!1 1220 3.40 1.24 

SOIL 8AMf1.E9 

lMA EM,a, rn.,., TMA Ene,a, 
TIIUI: IIMO 1::barllne Qom- ~IOhe~ Eberline W.ICMm 

K 1400 KEV 8AMJ1.E u11,u A, 2211 Alntl fltffl Alffl 01131 U1111I 

CIIIJJ8 -Clll458 WT. Cl, RAl pCl/g pCl/g pCl/g pCl/g pCl/g pOl/g ·-----· -- -~--
I.OB 1483.!!0 1.47 3.29 

1.08 1358.30 O.D I 1.22 

1.23 1381.20 1.28 3.07 

1.08 1555.!!0 1.8!1 3.48 



Homestake Mining Company - Grants, New Mexico Project 10:1.a:s, »c, s/u/95 

( GPS Radlologlcal Surveys 
By: EJIMRON.ENTAL FtESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY,. INC. 

aw JOs1 Scme: Oatar 

'1'ba ~icl witb tbe NILX. Gcama Grid : JO!")ll64 

AVe. Gdftlllla 14,390.43 

No. of Points 21 
North Limits : >1541633.33,<1541666.67 
East Lun~ts : >490000,<490033.33 

Hin(No. of Pcints) : 13 

Jftlllber af ¢eta •i. th t'.,..r th.an 5 d.lata point.a: Count (Gcid) : O 

Gr.id &&at r.im:i.ts 

~r a~ IJ~"1ct. with G«-& gr.atar than 21,500: 

t.1.•t ~ grim w:l.th a.- gr.ater than 21,500: 

Gri.d \A-.... ca-1N0. c~ Point•\ Horth L.i.mi t11 

Count{Grici) 0 

Page NUmber 1 



0,111 Colltcllld: M,&V_ 13-',_1895 __ _ 

Cilia 9Nltd: JUI .-,.·...:•895~---
0llla Alad : JUNE 29, 19115 

&AMF'\. ED BY MJ AND LJ. PR:P SAMF'\.ES RO. 

Wind Blown 

1!1 DAY REAIJNO SEALED 

TOT AL COUNTS 

LAB 81tmpl11t RA(ROI) 11119 KEV H (ROl)I 11 KE K(ROll 140IIKEV COUNT TiME 

10 ID. Cl1548 - ct 11511 ~11881-CHllll 1 ~H 1338 -CH 14!18 SECONDS 

5013 KD71253 1668 904 1047 100!1 

5014 Kll72 1117 1707 901 840 1008 

501!1 k0712!19 7301 4122 3998 4480 

50111 Kll7305!1 1847 1013 1048 1198 

5017 KDll 1029 1588 888 898 1028 

50111 .1>511114 2982 1280 120!1 1008 

5018 .1>42219 2724 1254 1233 1002 

5020 .1>41053 3794 1888 1500 1205 

1995 

· .... .- .·: ·. 

RA809 KE'I•··· TH 111 i<ei >IK 

CH!14il -CHll 5 CH881 -aiie i cHi33a-cii145ii 

1.66 0.90 1.04 

1.88 0.88 0.93 

1.83 0.82 0.88 

1.54 0.85 0.88 

1.!14 0.66 0.87 

2.98 1.27 1.20 

2.72 1.25 1.23 

3.15 1.40 1.24 

SOIL SAMF'\.ES 

wt: 
15118.50 0.23 

1597 .00 0.211 

1!180.00 0.12 

1480.10 0.17 

1834.20 0.13 

1508.40 1.0!I 

1!127 .30 O.IIO 

1451.40 1.01 

</ fiiA·<· .· ~,,,·.· E.;.~Jj. hti! ll~l 
-::·::.·:. 

~t.1b t;ne 

pCl/il 

0.49 

0.54 

0.24 

0.38 

0.27 

2.211 

1.71 

2.27 

~ne 
pCl/9 

Oiiminl .. w.{~, t~~,~ ~ii~irri 
·n.m -~•mi·.• J~\ J.,.J/ 

pOl/9 .,ev, · pCl/g > PJ~~ 



( 

Homestake Mining Company - Grants, New Mexico Project 10:" = 02 .aw, s11•/ts 
GPS Radiological Surveys 
By: ENVIROt&ENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

cau:n .n,s, 

'?tie CJr:i.d rtth tba Max.~ 

MinlNo. of Points) : 6 

Grid : 

A.ve. Gamma 
~o. o! Points 
North :W.mits : 
:::asc Lit:".i.ts : 

JNl!lbar 0~ qr.1da nth fewer than 5 data point.a: 

L,iat ot qri.da w.i t.h f•••r th.an 5 data points: 

son.: 

Jo.;4255 

18.230.27 
ll 
>1541033.33,<1~41066.67 
>490933.33,<490966.67 

Cowit (G.n.d) : 0 

North J:.iaita 

RUmber o~ cp-1.m rith G.u11Da grw■ter than 21,509: Count(Gri.d) 0 

Li.st o~ gri.c:la with G--.a 91:ea~r than 21.,500: 

Grid j.a.ve. Qa.WjHo. of' Po.tntaj Mc rt:b LJ.mi. ta 

Page Nu=e.r: l 



-·-----._ 

Dale Sealed: May ir.v, 1995 

Dale Read: JUNE 13, 1905 

SAMPLED BY LJ. PREP SAMPLES RO. 15 DAY nEAaNO SEALED 1995 &OIL 8AMPLE8 

< 

.. ·••••·•·.••···•··••·····•····•···.•···········•··•··••··•••:••···•···•······ 
1·•·········•·······••:••· 

:< 
:::::::-:::::::.:;.: . .-:::._ 

Wind Blown 
.. 

:::i\i~\::?~Li:::i_:· TOTAL COUNTS crs 

;R\JE . . .. •·· IIMO .. 
. ·.·< 

.. 

SAMPLE 9AMPLE na 22e LAB 8amplH IIA(nOI) 809KEV rtl(nOl)II 1KE K(ROI) I 406KEV COUNT llME RI\ 009 KEV Tit 911 KEV i< 

ID ID. Cll!l49- Cll858 Clllln 1- Cll98 I Cll 1338-CII 1458 S[CONIIS Cll549- CII051 Cll801-Cll981 Cit 1338-CII 145e wr. CT.MT pcl/d 

41141 J051233 21143 1321 II 19 1195 2.21 I.II 0.99 1.487.80 0.48 1.00 1.35 

4142 J054255 2580 125 I 1216 1088 2.35 1.15 1.12 1589. 70 0.58 1.15 1.32 

4143 J0540H 2330 1040 1013 1000 2.15 0.98 0.99 1818.10 0.10 1.42 1.70 

4144 J083212 2501 1220 · 1132 1001 2.50 1.22 1.13 1598.00 0.59 1.21 1.83 

4145 J083218 21120 1419 1408 1295 2.18 1.10 1.09 1821.90 0.48 0.92 1.40 

4148 K081142 3341 1813 1389 1184 2.88 1.39 1.18 1445.70 0.10 1.58 2.72 

4141 K081015 71114 1245 1183 1005 2.80 1.24 1.111 1581.00 0.88 1.42 1.78 

411411 K082258 111112 952 983 1038 1.81 0.92 0.95 1543.80 0.37 o.78 1.04 
·-----

411411 1(0114052 2051 1044 980 1115 1.84 0.94 0.88 1585.00 0.35 0.72 0.87 



( 

Homestake Mining Company- Grants, New Mexico Project 4:H:52 IN, s1:is/H 
GPS Radiological Surveys 
By: ENVIRONtENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

cam J041 

Grid : J0410!13 
Ave. Gam:a l5,E50.17 
~o. of Points 18 
North Limits : >1541966.67,<1542000 
East Li.tr.its : >48S-166.67,<489~00 

Min(No. ot Poir.t..s) : 10 

Count !Grid} : 0 

Gr.id Korth IJ.mit.s l\aat Li.JU t• 

Wl:l:albar o~ !Jr:a.da w:1.th 0.... gr.at.Ir than 21,500: Count (Grid) 0 

Li■t o~ ¢cu with~ great.r than 21,soo: 

Bort:h Li.mi ta JC.a■ t Li.mi.ta 

Page Number 1 



~la S.lld: • 14,111115 

~- '-d: JUNE2ll,t9115 

BAMPlED BY MJ AND LJ. PfEP BAMll.EB no. 15 DAY flEAOINO SEAi. ED 19911 BOil 8AMPI.E8 

Wind Blown TOTH. COUNTS CPS TMA En1111, Ener11r TMA en.,11, 

muE ltMO Eberline Oun,.. W.lChe r Eberline -•a..111 
LAB Blmplll RAlflOI) 11()11 KEV It lflOl)II t t KE K(AOllt408KEV COUNT llME Rl\809 KEV TII 811 KEV K 1400 KEV 91\MPLE tAIIPlf Rt 220 nam Al 229 Rant 01311 Unel 

ID ID. Clt548-CUl58 (;111181-Cll!Ht :tt 1338-Ctlt458 SECONOO Clt!148-Cll85 Clt88 t -Ctl98 I Cit 1338-Clt 1 ◄58 WT. CT. RAT pCl/g pCl/g pCl/g pCllg pCl/g pCl/11 --- ---
5013 l<D712Sl 1800 904 1047 1005 1.88 0.80 1.04 1588.!IO 0.23 0.48 ---
5014 l<D72 1117 1101 901 840 1008 1.88 0.80 0.83 1507.00 0.28 0.54 

5015 lo07 t2'41 7301 4122 38911 4480 1.83 0.02 0.88 1!180.00 o. 12 024 ---· 
50 Ill 1(1)73055 1847 1013 1048 1188 1.54 0.85 0.88 1480. to 0.17 0.38 

!IQ,, l<De 10211 1588 1188 806 1029 t.54 0.88 0.87 1834.20 0.13 0.27 

!IOttl ..111111114 :11182 12110 1:ZO, 1008 2.06 1.27 t.20 1508.40 t.05 2.28 

50 Ill ..IJU21tl 2724 1254 1233 1002 2.72 1.25 1.23 1!127.30 O.tlO t.71 

5020 ..114111!13 3784 18811 1500 1205 3.15 1.40 t.24 14!11.40 1.01 2.27 



Homestake Mining Company - Grants, New Mexico Project 4: so: 545 11e, !S/ts/e 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGl~ERING COM>ANY, INC. 

cam .J042 

'!ha CIJ:"i.d Wi.tJli tbe Malt. 0.- Gr1d: 
A.ve, G«maa 
~o. of Point3 

J0-42218 
15,408.93 
15 

Nort.J'I L.:.Jftits : >1541500,<1541533.33 
Ea~t Limi':-5: >489533.33,<489566.67 

Min(No. of Points) : 12 

Count[Gr.1.d) :O 

1J.at ~ grid.a w1.t:.h :-.,,.r thaA 5 dau po.inta: 

Ollter 

North L.:imi.t:a Z&■t I.iai.ta 

llmlll:Mlr or qrj.dai with a.- 91'e•wr than 21,soo: Count (Grid] 0 

L.1■ t:. aS! C:Jr.lds n t.h ca--. g-rea t:ar than 21,500 : 

'North Luu.ta Saat:. l.iaita 

Page NWllbe r 1 



Olla !Md: JUNE211,111115 

SAMA.ED BY MJ AHO LJ. Pfl:P BAMPI.EB no. 15 DAY REACJNO SEM.ED 1995 BOIL BAMl'l.EB 

Wind Blown TOTAL COUNTS CPS TMA l:ne111r Ene,gr TMA l:ne111, 

mu1: ltMO l:berllne 0.m- W.lChe n Eberline W.I Chem 

LAB 9unplH OAfOOI) IJOeKEV 11(1101)111 IKE KfAOI) 1408KEV COUNT TIME OA8.09 KEV 111 911 KEV K 1480 KEV BAMA.E e.U"lf All 22ft Aini Ill 221 Aini IJ13i u ... 1 

10 10. Cll549-CI 1151 Cll881-CIIII I 111338-CII 1458 SECOND9 Cll549-Clll5 CIIDDI-CIIIII Cll 1339-Cll 1458 WT. er. RAT pCl/g pCt/g pCl/g pCl/g pCl/11 pOl/g 

5013 1<1171253 1809 - 904 ID47 1005 1.88 0.90 1.04 1568.50 0.23 0.48 ---
5014 1(1)72 117 1107 IIDI 1140 1008 I.OD 0.89 0.93 1597.00 0.26 0.54 

5015 li0712511 7301 4122 3991 4490 I.DJ 0.92 0.89 1!180.00 0.12 0.24 

5011 1(1)73055 1847 1013 1049 1199 1.54 0.95 0.88 14110. ID 0.17 0.38 

5017 1(1)11021 1589 899 896 1029 1.54 0.98 0.87 1934.20 0.13 027 

5011 .1>51184 :11192 1280 1205 1009 2.96 1.27 1.20 1!108.40 1.05 2.28 

5011 .1>42211 2724 1254 1233 1002 2.72 1.25 1.23 1527.30 0.10 1.71 

5020 .1>41053 3794 1998 1500 1205 J.15 1.40 1.24 1451.40 I.DI 2.27 



( 

Hom•take Mining Company. Grants, New Mexico Project 10:01:1s· .DI, stu/ts 

GPS Radiological Surveys 
Sy: ENVIROl'&ENTAL RESTORATION GROUP. INC. 

ANDERSON ENGINEERING COMPANY, INC. 

cam 1!043 

'!ha Cir.id nth tha Naz. CJ.-

Kin(No, of Points) : 11 

Grid : 

Ave . Ga:mr.a 

No. oi Po.int~ 
North L1:nits : 
East Li.mi ts : 

Liat af' g-ri.da wi.th t' ... r than S data points: 

H043239 
14,980. S2 

11 

>1542000,<1542033.33 
>489266.67,<489300 

Ccunt(Grid) :O 

lCorth I.ia1.ta kat Liait.a 

~;r o~ grida w.itb G.- ¥-•~r than 21,500: 

t.1.•t o~ grid.aw.1th Qua& 9%9&tar than 21,500: 

North Li.aits 

coi..nttG.cidJ 0 

I Saat Limi.t:a 

Page Nwabe.i: 1 
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Appendix•H 

Verification Data-Soil Sample Ra-226 Results for Inner and Outer Zones 



Table H-1 

TableH-2 

Homestake Mining Company - Grants Operation 

Soil Sample Results of Inner Zone Surveyed by GPS 

Soil Sample Results of Outer Zone Surveyed by GPS 



Homestake Mining Company - Grants Operation 

Table H-1 Soil Sample Results of Inner Zone Su"eyed by GPS 

4801 H0340S7 2.86 

4803 H043039 2.56 

4804 H032106 4.56 

;= 480S H04106S 2.62 
~ 

;... 4806 H042246 1.09 

4807 H0S12S2 2.80 2.70 4.20 

4808 H0630S6 0.48 

4809 H064026 3.02 

4810 H0622S8 0.41 

4811 H074034 0.67 

4812 H072237 1.1S 

4813 H074011 0.90 

4814 H0730S3 3.43 3.10 <3.1 

481S H07117S 0.30 

4816 H0612S9 1.18 

4817 H0S4046 0.98 



-HMc! Ra226 
·. - :pCif! 

4818 H053033 0.73 1.40 2.40 

4819 H074022 0.93 

4820 H074021 0.67 

4821 H074024 0.35 0.61 0.60 7.40 23.00 

4822 H074016 0.45 

4823 H074013 0.64 

~ 4824 H074012 0.30 

'""" N 4825 H074015 0.74 

4826 H074014 0.31 

4827 H064028 3.68 

4828 H064027 4.14 3.70 4.70 6.20 12.60 

4829 H064024 3.40 

4830 H064016 2.30 

4831 H073056 0.53 

4832 H073055 0.16 

4833 H073052 0.77 

4834 H073054 0.26 

4835 H073016 1.01 0.91 15.00 

4836 H073015 0.64 



--., 

4837 H073014 0.31 

4838 H064056 0.37 0.40 5.50 

4839 H065055 0.35 

4840 H064054 0.16 

4841 H073013 0.39 

4842 H073012 0.59 0.74 7.60 

:;= 4843 H073011 1.52 

"""' CM 4844 H064053 0.62 

4845 H064052 0.19 

4846 H064042 0.23 

4847 H044028 1.01 

4874 H061259 0.46 

4875 H052157 2.79 

4938 JO42092 1.70 1.20 2.40 

4940 JO52237 0.73 

4941 J051233 1.00 

4943 J054099 1.42 

4944 J063212 1.21 

4947 K061095 1.42 



4948 K062258 0.78 

4949 K064052 0.72 

4959 K073026 2.35 

4963 J084017 0.40 

4964 J083114 0.13 

4965 J074236 0.94 

;= 4966 K071155 0.55 
~ 

~ 4967 K081061 0.13 

4968 K083013 0.40 

4969 K074042 0.77 

5000 K072035 0.83 

5013 K071253 0.48 

5014 K072167 0.54 

5015 k071259 0.24 

5016 K073055 0.38 

5017 K081028 0.27 

5025 J053041 0.54 

5026 8032099 1.69 



t@TM:A =?= 

iiij1dii:rn 
·<· .. ··=====:r: -:.· ·-:-· \/tt 

BMC Average= 1.11 

Stand. Deviation= 1.05 

. ! 
i 



---. 

Homestake Mining Company - Grants Operation 

Table H-2 Soil Sample Results of Outer Zone Surveyed by GPS 

4738 E022157 3.30 3.80 4.70 2.50 9.40 

4739 E031117 1.96 

4740 D024014 4.37 

= 4741 D023053 3.30 _,. 
N 
;... 4742 D021259 4.65 

4743 D033032 6.33 

4744 D022109 11.12 8.50 10.40 <3.1 6.20 

/_4745 D031079 7.64 

.4746 D032024 0.51 

4747 E032142 1.21 

4748 D034028 3.32 

4749 D043064 3.75 

4760 E042169 0.10 

4761 E041058 2.58 

4762 D042218 7.87 

4763 D044254 3.31 



. . 

4764 E051195 2.72 3.90 5.00 

4765 D053193 1.80 2.30 3.10 

' 4766 E052153 2.64 

4767 E061067 2.22 

4768 D054255 7.76 

4769 D063095 3.63 

:;= 4770 D063095 0.30 
N w 4771 D022153 6.95 

4772 D041081 3.59 2.70 <1.4 

4773 D051244 1.87 

4774 D061218 3.16 

4775 D052059 2.86 

4776 D062253 6.18 

4777 D071189 1.81 

4778 D072043 2.99 3.90 2.80 

4779 D081078 0.35 0.48 <1.8 

4780 D082234 7.93 

4781 D091189 6.04 

4782 D092233 0.31 



4783 C093077 1.73 

4784 C091022 4.83 

4785 C044251 4.57 

4786 C042185 3.74 2.90 <2.3 

4787 C044014 4.23 

4788 C034186 3.75 

:;= 4789 C033247 4.25 
N 

4790 D024073 2.60 ~ 

4791 E022051 1.28 

4792 D031114 5.79 9.10 3.10 

4802 H034099 3.54 

4848 B123228 0.60 

4849 B114209 0.39 0.53 <2.0 

4850 B103215 0.77 

4851 B094205 0.50 

4852 B084231 3.40 
-

4853 B074231 3.16 

4854 B053256 1.58 

4857 D102223 5.07 



4858 C092059 1.40 1.10 0.80 

4859 Cl01015 0.71 

4860 D124068 3.29 

4861 D134217 1.39 

4862 C072084 3.60 

4863 C082161 5.28 4.70 <4.4 

:;= 4864 C051135 3.09 
N 
:aa. 4865 E022108 1.45 

4866 D024094 0.68 

4867 D031118 5.31 

4868 C033248 0.84 

4869 D044162 3.19 

4870 E031222 3.54 2.50 <2.8 

4871 C064193 2.54 

4872 D074013 7.55 

4873 El41169 2.15 

4876 E074147 2.45 

4877 E063127 3.27 2.70 <2.7 

4878 D113195 10.07 10.10 9.70 

---------. ------------ --- -· --------------- --·--1 ---
! 



4879 C114239 1.34 

4880 E084171 1.25 

4881 C122142 2.36 

4882 E111012 1.34 

4883 E123124 0.58 

4884 El32185 3.33 3.30 8.20 

;i= 4885 D094229 2.79 
w 

"' 4886 F121087 3.67 

4887 Fl31118 1.47 

4888 G124239 0.98 

4889 Gll1021 2.08 

4890 8113041 3.26 

4891 8101052 3.59 2.50 <2.7 

4892 J101221 1.37 

4893 Kl02014 1.00 

4894 J121036 1.72 

4895 8123099 0.88 

4896 J093178 2.12 

4897 K091089 2.11 



4898 L033043 2.48 2.30 8.30 

4899 K032193 2.90 

4900 K042055 3.59 

4901 K051179 6.15 

4902 LO41117 1.92 

4903 L061048 1.09 

:;= 4904 D113084 2.04 
w 

4936 JO44238 3.79 °' 
4937 JO34101 .1.09 

4939 HO43239 2.79 2.10 <3.4 

4942 J054255 1.15 

4945 J063218 0.92 

4946 K061142 1.58 1.70 <2.0 

4950 F112085 3.04 

4951 Fl04031 2.22 

4952 G092096 2.65 

4953 H091138 0.49 

4954 H084259 1.07 

4955 E092248 4.24 



4956 E101114 5.49 

4957 F091028 1.85 

4958 C073222 0.47 

4960 J082059 1.93 

4961 K083219 2.27 

4962 F112085 1.45 

= 4970 E033049 1.65 I 

N 
:..a 4971 E034114 2.24 

4972 E044145 1.46 

4973 E053151 1.75 

4974 E041056 1.77 

4975 D104176 4.02 

4976 D103249 2.38 

4977 D093206 2.02 

4978 D113195 5.51 

4979 E073127 1.15 

4980 E054059 1.28 

4981 E083203 1.12 1.30 <2.3 

4982 E093135 5.47 



4983 E082251 4.18 

4984 E091155 5.86 

4985 El01114 6.23 

4986 El02084 3.17 

4987 H092225 1.37 

4988 H093095 0.79 0.57 <1.1 

::= 4989 El03101 4.88 
N 

4990 00 E094059 4.89 

4991 E092248 5.39 

4992 El13166 4.10 

4993 Fl02237 1.74 

4994 G092096 2.38 

4995 Fl03039 3.19 2.80 <3.3 

4996 J091041 2.10 

4997 G094067 1.87 

4998 J084225 2.34 

4999 K082076 .3.38 

5001 K074174 0.47 

5002 E064147 3.29 3.30 <3.7 



5003 K064177 1.22 

5004 K063196 3.07 

5005 K073084 3.46 

5013 K071253 0.48 

5018 J051164 2.28 

5019 J042218 1.71 

:r= 5020 J041053 2.27 
N 

5021 H043239 \C 2.77 

5022 G103133 0.58 

5023 E043111 1.00 

5024 L081015 2.16 

5027 C044105 3.02 

5028 D101189 3.81 

5029 D102147 3.74 

5030 D102183 4.34 

5031 D102187 2.80 

5032 D102235 3.99 

5033 D102236 4.63 

5034 D104175 4.40 



5035 D104172 4.05 

5036 D104173 2.95 

5037 D104181 3.22 

5038 D104184 2.85 

5039 D104185 ·. 3.43 

5040 D104222 2.80 

~ 5041 D104223 2.98 
N 
;... 5042 D104226 = 3.02 

5043 D104231 3.02 

5044 D104234 2.44 

5045 D104237 2.13 

5046 D104236 6.72 

5047 E101115 2.89 

5048 E101118 5.46 

5049 C073166 2.13 

BMC Average= 2.95 

Stand. Deviation= 1.89 



Appendix I 

Data Sort Results Identifying the Grid Blocks with Highest Gamma Count Rate, 
Grid Blocks Exceeding Action Levels, and Grid Blocks not Meeting Data Point 

Requirements for Inner and ·Outer Zones 



Grid: BOS 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

'Highest Average 33' Grid for each 500' Grid: 

***BO53 
BO54 

13,940.62 
13,482.25 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B053256 
North limits: >1548033.33,<1548066.67 
East limits: >490466.67,<490500 



Homestake Mining Company - Grants, New Mexico Project 7 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID :eos:3 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B053256 
13,940.62 
13 
>1548033.33,<1548066.67 
,>490466.67,<490500 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids_ with Gamma greater than 21,000: 

Grid Ave. Gamma No. of.Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B054 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid,,: 
Ave. Gamma : 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B054~14 
13,482.25: 
16 
>1548033.33,<1548066.67 
>490500,<490533.33 

Count(Grid) :0 

Outer 

G~id Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. · 

Date: June 28, 1995 

Grid: BOS .. OUTER ZONE 

Highest Average 3 3' Grid for each 500' Grid: 

B083 
***B084 

15,650.21 
17,338.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B08423 l 
North limits: >1548066.67,<1548100.00 
East limits: >493700.00,<493733.33 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B083 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

.List of grids with fewer than 5 data points: 

Zone: 

B083192 
15,650.21 
29 
>1548166.67,<1548200 
>493333.33,<493366.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project ,;19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B084 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 
No. of Points : 
North Limits : 
East Limits : 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B084231 
17,338.00 
17 
>1548066.67,<1548100 
>493700,<493733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: B09 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

B093 
***B094 

16,852.29 
19,662.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B094205 
North limits: >1548133.33,<1548166.67 
East limits: >494933.33,<494966.67 



( 

Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID B093 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B093237 
16,852.29 
17 
>1548000,<1548033.33 
>494200,<494233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 

i ., 

1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl:D B094 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B094205 
19,662.00 
10 
>1548133.33,<1548166.67 
>494933.33,<494966.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: BlO 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Smveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

***B103 20,531.25 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B103215 
North limits: >1548033.33,<1548066.67 
East limits: >495033.33,<495066.67 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Bl03 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Bl03215 
20,531.25 
.8 

>1548033.33,<1548066.67 
>495033.33,<495066.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: B11 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Bll4 12,524.71 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Bl 14209 
North limits: >1548100.00,<1548133.33 
East limits: >496966.67,<497000.00 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B114 

The Grid with the Max. Gamma 

Min(No. of Points) : 14 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B114209 
12,524.71 
14 
>1548100,<1548133.33 
>496966.67,<497000 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: Bl2 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Bl23 14,406.57 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B 123228 
North limits: >1548000.00,<1548033.33 
East limits: >497133.33,<497166.67 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Bl23 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

B123228 
14,406.57 
13 
>1548000,<1548033.33 
>497133.33,<497166.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: C03 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 2, 1995 

Highest Average 33' Grid for each 500' Grid: 

***C033 
C034 

14,613.30 
13,596.77 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C033248 
North limits: >1547000.00,<1547033.33 
East limits: >488333 .33, <488366.67 



, Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 

( 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:tD C0:33 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C033248 
14,613.30 
10 
>1547000,<1547033.33 
>488333.33,<488366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 / 1 9/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID C034 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C034187 
13,596.77 
13 
>1547100,<1547133.33 
>488700,<488733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: C04 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 2, 1995 

Highest Average 33' Grid for each 500' Grid: 
C042 9,933.50 
C043 13,005.07 

***C044 13,899.67 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C04425 l 
North limits: >1547066.67,<1547100.00 
East limits: >489900.00,<489933.33 



Homestake Mining Company - Grants, New Mexico Project 7 / 1 9/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C042 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C042203 
9,933.50 
8 
>1547666.67,<1547700 
>489966.67,<490000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limi.ts East Limi.ts 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GJUD C043 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C043187 
13,005.07 

14 
>1547100,<1547133.33 
>489200,<489233.33 

count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

L~st of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 7 /19/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C044 

The Grid with the Max. Gamma 

Min(No. of Points) : 3 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C044251 
13,899.67 
9 

>1547066.67,<1547100 
>489900,<489933.33 

Count(Grid) :1 

outer 

Grid A~e. Gamma No. of Points North Limits East Limits 

C044105 9,566.00 3 >1547333.33,<1547366.67 >489933.33,<489966.67 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

/ 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Grid: COS 

Highest Average 33' Grid for each 500' Grid: 

***CO51 15,412.61 
CO52 13,793.82 
CO53 12,800.00 
CO54 12,945.06 

***Highest average 33" grid within the 1000" grid 

Coordinates for: CO51135 
North limits: >1547733.33,<1547766.67 
East limits: >490233.33,<490266.67 

/ 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C0Sl 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

NUIDber of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C051135 
15,412.61 
28 
>1547733.33,<1547766.67 
>490233.33,<490266.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

NUIDber of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

.Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C052 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C052029 
13,793.82 
11 

>1547900,<1547933.33 
>490666.67,<490700 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD C053 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C053062 
12,800.00 
12 
>1547366.67,<1547400 
>490033.33,<490066.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 7 119;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C054 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C054205 
12,945.06 
16 
>1547133.33,<1547166.67 
>490933.33,<490966.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East L.:Lmits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 28, 1995 

Grid: C06 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

C061 
C062 
C063 

***C064 

13,129.13 
15,464.42 
14,566.28 
17,991.09 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C064 l 93 
North limits: >1547166.67,<1547200.00 
East limits: >491866.67,<491900.00 

I 
l . 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C061 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C061246 
13,129.13 
15 
>1547533.33,<1547566.67 
>491366.67,<491400 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C062 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Nmnber of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C062189 
15,464.42 
19 
>1547600,<1547633.33 
>491766.67,<491800 

Count(Grid) :0 

Outer 

Gri.d Ave. Gamma No. of Points North Limits East Limits 

Nmnber of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D C063 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C063052 
14,566.28 
25 
>1547466.67,<1547500 
>491433.33,<491466.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 7/19;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD C064 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C064193 
17,991.09 
11 

>1547166.67,<1547200 
>491866.67,<491900 

Count(Grid) :O 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 28, 1995 

Grid: C07 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

C072 
***C073 

C074 

14,964.40 
18,861.81 
17,106.21 

. ***Highest average 33" grid within the 1000" grid 

Coordinates for: C073166 
North limits: >1547133.33,<1547166.67 
East limits: >492066.67,<492100.00 



( 

Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, IN~. 

GRID C072 

'l'he Grid with the Max. Gamma Grid: 
Ave. Gamma 

C072259 
14,964.40 

Zone: 

No. of Points 15 
North Limits : >154 7 500, <154 7 533. 33 
East Limits : >492966. 67, <493000 

Min(No. of Points) : 11 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points No
1

rth Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD C073 Zone: outer 

The Grid with the Max. Gamma Grid: C073166 
Ave. Gamma 18,861.81 
No. of Points 16 
North Limits: >1547133.33,<1547166.67 
East Limits : >492066. 67, <492100 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C074 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C074059 
17,106.21 
28 
>1547400,<1547433.33 
>492966.67,<493000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 28, 1995 

Grid: COS - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

C081 
***C082 

C083 
C084 

16,291.13 
17,369.70 
16,895.67 
15,469.92 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C082 l 6 l 
North limits: >1547666.67,<1547700.00 
East limits: >493500.00,<493533.33 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D C081 Zone: outer 

The Grid with the Max. Gamma Grid: C081163 
Ave. Gamma 16,291.13 
No. of Points 15 
North Limits : >1547666.67,<1547700 
East Limits : >493066. 67, <493100 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 7 11919s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C082 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C082161 
17,369.70 
10 
>1547666.67,<1547700 
>493500,<493533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID C083 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C083171 
16,895.67 
12 
>1547166.67,<1547200 
>493100,<493133.33 

Count(Grid) : O 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Ganuna No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 7 /19/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID C084 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Garmna 
No. of Points 
North Limi t,s : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C084014 
15,469.92 

12 
>1547433.33,<1547466.67 
>493500,<493533.33 

Count(Grid) : O 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 29, 1995 

Grid: C09 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

C091 
***C092 

C093 
C094 

16,147.29 
18,767.89 
15,195.75 
14,888.54 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C092056 
North limits: >1547933.33,<1547966.67 
East limits:· >494966.67,<495000.00 



( 

Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D C091 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gannna 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C091031 
16,147.29 
14 
>1547966.67,<1548000 
>494200,<494233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



r Homestake Mining Company - Grants, New Mexico Project 7 119195 

) GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C092 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C092056 
18,767.89 
9 

>1547933.33,<1547966.67 
>494966.67,<495000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project . 1 /19/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID C093 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C093077 
15,195.75 
12 
>1547300,<1547333.33 
>494100,<494133.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl:D C094 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C094098· 
14,888.54 
13 
>1547300,<1547333.33 
>494833.33,<494866.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East. Limits 

Page Number 1 
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Grid: Cl0 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 
***ClOl 19,737.00 

Cl02 17,551.62 
Cl03 17,192.00 
Cl04 16,524.85 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C101015 
North limits: >1547933.33,<1547966.67 
East limits: >495033.33,<495066.67 



/ 
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Homestake Mining Company - Grants, New Mexico Project 7 ;19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID C101 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl01015 
19,737.00 

10 
>1547933.33,<1547966.67 
>495033.33,<495066.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project ,;19;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D C102 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl02258 
17,551.62 
13 
>1547500,<1547533.33 
>495933.33,<495966.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 7 / 19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Cl03 Zone: outer 

The Grid with the Max. Gamma Grid: Cl03204 
Ave. Gamma 17,192.00 
No. of Points 14 
North Limits : >1547133.33,<1547166.67 
East Limits : >495400,<495433.33 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) : 0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 7 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Cl04 

The Grid with the Max. Gamma 

Min (No .. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

C104145 
16,524.85 

13 
>1547233.33,<1547266.67 
>495833.33,<495866.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: Cll 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 4, 1995 

Highest Average 33' Grid for each 500' Grid: 

Clll 17,141.55 
Cl 12 17,043.83 
Cl 13 17,767.86 

***Cl 14 18,056.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Cl 14239 
North limits: >1547000.00,<1547033.33 
East limits: >496766.67,<496800.00 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D Clll Zone: outer 

The Grid with the Max. Gamma Grid: Clll252 

Ave. Gamma 17,141.55 
No. of Points 11 
North Limits : >1547566.67,<1547600 
East Limits : >496433. 33, <496466. 67 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



( Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D Cll2 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cll2221 
17,043.83 
12 
>1547566.67,<1547600 
>496600,<496633.33 

Count(Grid) :0 

outer 

Grid Ave. GammajNo. of Points! North Limits I East Limits 

I I I 

Number of grids with Gamma greater than 21,000: Count CG rid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project , / 1 9/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D Cl13 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl13153 
17,767.86 

14 
>1547266.67,<1547300 
>496466.67,<496500 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points \ North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID Cll4 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl14239 
18,056.00 
8 

>1547000,<1547033.33 
>496766.67,<496800 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: C12 

Homestake Mining Company~ Grants, New Mexico 
- · GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 4, 1995 

Highest Average 33' Grid for each 500' Grid: 

Cl21 16,356.65 
***C122 16,478.80 

Cl23 16,308.57 

***Highest average 33" grid within the 1000" grid 

Coordinates for: C122142 
North limits: >1547766.67,<1547800.00 
East limits: >497833.33,<497866.67 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D Cl21 Zone: outer 

The Grid with the Max. Gamma Grid: Cl21075 
Ave. Gamma 16,356.65 
No. of Points 17 
North Limits : >1547833.33,<1547866.67 
East Limits: >497133.33,<497166.67 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D Cl22 

The Grid with the Max. Gamma 

Min(No. of Points) : B 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl22l42 
16,478.80 
15 
>1547766.67,<1547800 
>497833.33,<497866.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East . Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID Cl23 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Cl23218 
16,308.57 
14 
>1547000,<1547033.33 
>497033.33,<497066.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: D02 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 1, 1995 

Highest Average 33' Grid for each 500' Grid: 

D022 
***D024 

15,720.18 
15,846.31 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D024094 
North limits: >1546333.33,<1546366.67 
East limits: >487800.00,<487833.33 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D022 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid : 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts . : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D022159 
15,720.18 
17 
>1546700,<1546733.33 
>487966.67,<488000 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D024 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D024094 
15,846.31 
13 
>1546333.33,<1546366.67 
>487800,<487833.33 

·. Count (Grid) : 0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: D03 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: July 11, 1995 

Highest Average 33' Grid for each 500' Grid: 

D031 
D032 

***D033 
D034 

16,872.50 
12,737.88 
17,117.77 
15,929.33 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D033032 
North limits: >1546466.67,<1546500.00 
East limits: >488233.33,<488266.67 



Homestake Mining Company - Grants, New Mexico Project ,;19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D D031 

The Grid with the Max. Gamma 

Min(No. of Points)·: 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than S da.ta points: 

List of grids with fewer than S da.ta points: 

Zone: 

D031142 
16,872.50 
14 
>1546766.67,<1546800 
>488333.33,<488366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limi.ts East Limi. ts 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limi. ts Ea.st Limi. ts 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D D032 Zone: 

The Grid with the Max. Gamma Grid: D032024 
Ave. Gamma 12,737.88 
No. of Points 8 
North Limits : >1546933.33,<1546966.67 
East Limits : >488600,<488633.33 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project · 1 /19/9s 

. GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D033 Zone: outer 

The Grid with the Max. Gamma Grid: D033032 
Ave. Gamma 17,117.77 
No. of Points 13 
North Limits : >1546466. 67, <1546500 
East Limits : >488233.33,<488266.67 

Min(No. of Points) : 8 

Number of g~ids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D D034 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 

D034208 
15,929.33 

Zone: 

No. of Points 24 
North Limits : · >1546100,<1546133.33 
East Limits: >488933.33,<488966.67 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count (Grid)· : 0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. ·Gamma No. of Points North Limits East Limits 
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Grid: D04 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Highest Average 33' Grid for each 500' Grid: 

D041 
D042 
DO43 

***DO44 

12,865.00 
15,015.92 
13,869.14 
15,997.95 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D044162 
North limits: >1546166.67,<1546200.00 
East limits: >489533.33,<489566.67 



Homestake Mining Company - Grants; New Mexico Project ,119/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC . 

. ANDERSON ENGINEERING COMPANY, INC. 

GRID D041 Zone: 

The Grid with the Max. Gamma Grid: D041081 
Ave. Gamma 12,865.00 
No. of Points 10 
North Limits : >1546866.67,<1546900 
East Limits : >489200, <489233. 33 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits Ea.st Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl:D D042 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D042218 
15,015.92 
13 
>1546500,<1546533.33 
>489533.33,<489566.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater 'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D043 

The Grid with the Max. Gamm.a Grid: 
Ave. Gamma 
No. of Points 

D043064 
13,869.14 
7 

Zone: 

North Limits : >1546333.33,<1546366.67 
East Limits : >489000,<489033.33 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points. North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid . Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D044 

The 'Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5,data points: 

List of grids with fewer than 5 data points: 

Zone: 

D044162 
15,997.95 
19 
>1546166.67,<1546200 
>489533.33,<489566.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Grid: DOS 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Highest Average 33' Grid for each 500' Grid: 

D051 
D052 
D053 

***D054 

11,469.00 
15,850.82 
12,691.13 
17,460.17 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D054255 
North limits: >1546033.33,<1546066.67 
East limits: >490933.33,<490966.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D D051 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D051244 
11,469.00 
9 

>1546533.33,<1546566.67 
>490300,<490333.33 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D052 Zone: outer 

The Grid with the Max. Gamma Grid: D052059 
Ave. Gamma 15,850.82 
No. of Points 11 
North Limits : >1546900,<1546933.33 
East Lirni ts : >490966. 67, <491000 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D053 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D053193 
12,691.13 
8 

>1546166.67,<1546200 
>490366.67,<490400 

Count (Grid) : O 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D054 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D054255 
17,460.17 
12 
>1546033.33,<1546066.67 
>490933.33,<490966.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater 'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: D06 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Highest Average 33' Grid for each 500' Grid: 

D061 
***D062 

D063 
D064 

15,905.45 
18,470.40 
17,784.92 
17,831.27 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D062253 
North limits: >1546566.67,<1546600.00 
East limits: >491966.67,<492000.00 · 

I 
I . 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D061 Zone: outer 

The Grid with the Max. Gamma Grid: D061218 
Ave. Gamma 15,905.45 
No. of Points 11 
North Limits : >1546500,<1546533.33 
East Limits : >491033.33,<491066.67 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D062 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D062253 
18,470.40 
10 
>1546566.67,<1546600 
>491966.67,<492000 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma. greater-than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D063 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D063095 
17,784.92 

12 
>1546333.33,<1546366.67 
>491333.33,<491366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRm D064 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of g~ids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D064039 
17,831.27 
11 
>1546400,<1546433.33 
>491766.67,<491800 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points - North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: D07 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Highest Average 33' Grid for each 500' Grid: 

D071 
D072 
D073 

***D074 

16,870.50 
17,548.45 
13,544.00 
18,451.75 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D074013 
North limits: >1546466.67,<1546500.00 
East limits: >492566.67,<492600.00 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D D071 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D071189 
16,870.50 
10 
>1546600,<1546633.33 
>492266.67,<492300 

Count (Grid) : 0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma. greater 'than 21,000: count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , /19/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D072 Zone: 

The Grid with the Max. Gamma Grid: D072043 
Ave. Gamma 17,548.45 
No. of Points 11 
North Limits : >1546966.67,<1547000 
East Limits : >492866.67,<492900 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count (Grid) : 0 

List of grids with fewer than 5 data points: 

outer 

Grid !Ave. GammalNo. of Points North Limits East Limits 

I I 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 7/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID 0073 

The Grid with the Max. Gamma 

Min(No. of Points) 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D073038 
13,544.00 
13 
>1546400,<1546433.33 
>492233.33,<492266.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. 'of Points North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D074 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D07 4.013 
18,451.75 
8 

>1546466.67,<1546500 
>492566.67,<492600 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamna. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: D08 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27 1995 

Highest Average 33' Grid for each 500' Grid: 

D081 
***D082 

D083 
D084 

20,069.08 
20,353.36 

. 13,483.44 
14,908.67 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D082234 
North limits: >1546533.33,<1546566.67 
East limits: >493700.00,<493733.33 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D081 Zone: outer 

The Grid with the Max. Gamma Grid: D081078 
Ave. Gamma 20,069.08 
No. of Points 12 
North Limits : >1546800,<1546833.33 
East Limits : >493133. 33, <493166. 67 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater 'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI'.D D082 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D082234 
20,353.36 
11 
>1546533.33,<1546566.67 
>493700,<493733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East L:i.mi ts 
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Homestake Mining Company - Grants, New Mexico Project 7/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D083 

The Gt:-id with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 

No. of Points 
North Lim.its : 
East Lim.its : 

Number of grids with £ewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D083052 
13,483.44 
9 

>1546466.67,<1546500 
>493433.33,<493466.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: ( Count (Grid) 0 

( List of grids with Gamma greater than 21,000: 
' 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GllI:D D084 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D084163 
14,908.67 
9 

>1546166.67,<1546200 
>493566.67,<493600 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

L~st of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: D09 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

D091 16,127.90 
D092 14,306.45 
D093 15,253.19 

***D094 17,648.42 

***Highest average 3 3" grid within the 1000" grid 

Coordinates for: D094229 
North limits: >1546000.00,<1546033.33 
East limits: >494666.67,<494700.00 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl'.D D091 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D091189 

16,127.90 
10 
>1546600,<1546633.33 
>494266.67,<494300 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION .GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D092 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D092233 
14,306.45 

11 
>1546566.67,<1546600 
>494766.67,<494800 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D093 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 
No. of Points 

D093206 
15,253.13 
8 

Zone: 

North Limits : >1546133. 33, <1546166. 67 
East Limits : >494466. 67, <494500 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D094 Zone: Outer 

The Grid with the Max. Gamma Grid: D094229 
Ave. Gamma 17,648.42 
No. of Points 19 
North Limits: >1546000,<1546033.33 
East Limits : >494666. 67, <494700 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: D10 

Homestake Mining Company-Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

D101 
***D102 

D103 
D104 

21,036.33 
22,370.91 
20,918.38 
21,963.93 

***Highest average 33" grid within the 1000" grid 

Coordinates for: DI 02223 
North limits: >1546566.67,<1546600.00 
East limits: >495666.67,<495700.00 

I_ 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID 0101 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D101189 
21,036.33 
15 
>1546600,<1546633.33 
>495266.67,<495300 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 1 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

D101189 21,036.33 15 >1546600,<1546633.33 >495266.67,<495300 
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Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D102 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D102223 
22,370.91 
11 
>1546566.67,<1546600 
>495666.67,<495700 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 6 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

D102147 22,335.92 12 >1546700,<1546733.33 >495800,<495833.33 
D102183 21,453.13 16 >1546666.67,<1546700 >495766.67,<495800 
D102187 21,428.50 16 >1546600,<1546633.33 >495700,<495733.33 
D102223 22,370.91 11 >1546566.67,<1546600 >495666.67,<495700 
D102235 21,944.44 16 >1546533.33,<1546566.67 >495733.33,<495766.67 
D102236 21,691.64 14 >1546533.33,<1546566.67 >495766.67,<495800 
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Homestake Mining Company - Grants, New Mexico Project 7 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D103 Zone: 

The Grid with the Max. Gamma. Grid: D103249 
Ave. Gamma 20,918.38 
No. of Points 13 
North Limits : >1546000,<1546033.33 
East Limits: >495366.67,<495400 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D104 Zone: outer 

The Grid with the Max. Gamma Grid: D104176 
Ave. Gamma 21,963.93 
No. of Points 14 
North Limits : >1546133.33,<1546166.67 
East Limits : >495666. 67, <495700 

Min(No. of Points) : 7 

Nwnber of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Nwnber of grids with Gamma greater·than 21,000: Count(Grid) 14 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

D104172 21,535.50 14 >1546166.67,<1546200 >495633.33,<495666.67 
D104173 21,827.60 15 >1546166.67,<1546200 >495666.67,<495700 
D104175 21,661.31 16 >1546133.33,<1546166.67 >495633.33,<495666.67 
D104176 21,963.93 14 >1546133.33,<1546166.67 >495666.67,<495700 
D104181 21,650.55 11 >1546166.67,<1546200 >495700,<495733.33 
D104184 21,251.40 15 >1546133.33,<1546166.67 >495700,<495733.33 
D104185 21,233.50 14 >1546133.33,<1546166.67 >495733.33,<495766.67 
D104222 21,054.50 14 >1546066.67,<1546100 >495633.33,<495666.67 
D104223 21,256.45 22 >1546066.£7,<1546100 >495666.67,<495700 
D104226 21,205.62 21 >1546033.33,<1546066.67 >495666.67,<495700 
D104231 21,255.48 21 >1546066.67,<1546100 >495700,<495733.33 
D104234 21,203.63 16 >1546033.33,<1546066.67 >495700,<495733.33 
D104236 21,642.27 15 >1546033.33,<1546066.67 >495766.67,<495800 
D104237 21,018.50 14 >1546000,<1546033.33 >495700,<495733.33 
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Grid: Dll 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 11, 1995 

Highest Average 33' Grid for each 500' Grid: 

D111 20,508.13 
D112 17,421.43 

***D113 20,785.50 
D114 17,917.50 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D113084 
North limits: >1546333.33,<1546366.67 
East limits: >496200.00,<496233.33 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D D111 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D111162 
20,508.13 
8 

>1546666.67,<1546700 
>496033.33,<496066.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID Dll2 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D112064 
17,421.43 
14 
>1546833.33,<1546866.67 
>496500,<496533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater 'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1 /19/95 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D D113 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D113084 
20,785.50 

25 
>1546333.33,<1546366.67 
>496200,<496233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater 'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID D114 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D114104 
17,917.50 
12 
>1546333.33,<1546366.67 
>496900,<496933.33 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: D12 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

D121 
D122 
D123 

***D124 

16,639.78 
16,625.60 
16,788.77 
17,006.17 

***Highest average 33 11 grid within the 100011 grid 

Coordinates for: D124068 
North limits: >1546300.00,<1546333.33 
East limits: >497533.33,<497566.67 



Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:CD D121 Zone: Outer 

The Grid with the Max. Gamma Grid: D121245 
Ave. Gamma 16,639.78 
No. of Points 9 
North Limits : >1546533.33,<1546566.67 
East Limits >497333.33,<497366.67 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D122 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Nwnber of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Dl22162 
16,625.60 
10 
>1546666.67,<1546700 
>497533.33,<497566.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D123 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 

No. of Points 
North Limits : 
East Lirni ts : 

Number cf grids with fewer than 5 data points: 

List cf grids with fewer than 5 data points: 

.Zone: 

D123136 
16,788.77 

13 
>1546233.33,<1546266.67 
>497266.67,<497300 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. cf Points North Limits East Limits 

Number cf grids with Gamma greater·than 21,000: Count(Grid) 0 

List cf grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. cf Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID D124 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D124068 
17,006.17 
12 
>1546300,<1546333.33 
>497533.33,<497566.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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( 

Grid: D13 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each .500' Grid: 

D133 
***D134 

14,159.13 
14,390.29 

***Highest average 33" grid within the 1000" grid 

Coordinates for: D134217 
North limits: >1546000.00,<1546033.33 
East limits: >498500.00,<498533.33 



( 

Homestake Mining Company - Grants, New Mexico Project 1 /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D Dl33 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer.than 5 data points: 

Zone: 

D133258 
14,159.13 
15 
>1546000,<1546033.33 
>498433.33,<498466.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , /19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID D134 

The Grid with the Max. Gamma 

Min(No. of Points) : 17 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

D134217 
14,390.29 
17 
>1546000,<1546033.33 
>498500,<498533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: E02 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 24, 1995 

Highest Average 33' Grid for each 500' Grid: 

***E022 14,683.92 

***Highest average 33" grid within the 1000" grid 

Coordinates for: B022108 
North limits: >1545800.00,<1545833.33 
East limits: >487933.33,<487966.67 



( 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E022 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E022108 
14,683.92 

13 
>1545800,<1545833.33 
>487933.33,<487966.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: E03 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 2, 1995 

Highest Average 33' Grid for each 500' Grid: 

***E031 15,818.27 
E032 14,898.91 
E033 12,839.25 
E034 12,936.13 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E03 1222 
North limits: >1545566.67,<1545600.00 
East limits: >488133.33,<488166.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E031 Zone: outer 

The Grid with the Max. Gamma· Grid: E031222 
Ave. Gamma 15,818.27 
No. of Points 15 
North Limits : >1545566. 67, <1545600 
East Limits : >488133.33,<488166.67 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with G~ greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



( Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:CD E032 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 da.ta points: 

Zone: 

E032142 
14,898.91 
23 
>1545766.67,<1545800 
>488833.33,<488866.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater ·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION .GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E033 Zone: outer 

The Grid with the Max. Gamma Grid: E033049 
Ave. Gamma 12,839.25 
No. of Points 20 
North Limits : >1545400,<1545433.33 
East Limits >488366.67,<488400 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: count(Grid) :o 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E034 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E034114 
12,936.13 
16 
>1545233.33,<1545266.67 
>488500,<488533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 28, 1995 

Grid: E04 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

E041 
***E042 

E043 
E044 

13,356.46 
16,630.14 
13,085.40 
13,569.93 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E042169 
North limits: >1545700.00,<1545733.33 
East limits: >489566.67,<489600.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Rad,9logical Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E041 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E041233 
13,356.46 
13 
>1545566.67,<1545600 
>489266.67,<489300 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRXD E042 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E042169 
16,630.14 
14 
>1545700,<1545733.33 
>489566.67,<489600 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E043 

'?he Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

· Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E043111 
13,085.40 
25 
>1545266.67,<1545300 
>489000,<489033.33 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GlUD E044 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 
No. of Points 

E044145 
13,569.93 
27 

Zone: 

North Limits : >1545233.33,<1545266.67 
East Limits : >489833.33,<489866.67 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: E05 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27, 1995 

Highest Average 33' Grid for each 500' Grid: 

E051 
***E052 

E053 
E054 

13,934.80 
16,153.66 
15,472.44 
15,365.73 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E052 l 53 
North limits: >1545766.67,<1545800.00 
East limits: >490966.67,<491000.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E051 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E051195 
13,934.80 
5 

>1545633.33,<1545666.67 
>490333.33,<490366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E052 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits : 

Number of grids,with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E052153 
16,153.66 
34 
>1545766.67,<1545800 
>490966.67,<491000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E053 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E053151 
15,472.44 
9 

>1545266.67,<1545300 
>490400,<490433.33 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E054 Zone: 

The Grid with the Max. Gamma Grid: E054O59 
Ave. Gamma 15,365.73 
No. of Points 11 
North Limits : >1545400,<1545433.33 
East Limits: >490966.67,<491000 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: E06 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27, 1995 

Highest Average 33' Grid for each 500' Grid: 

E061 
***E063 

E064 

15,732.32 
15,801.64 
15,539.26 

***Highest average 33" grid within the 1000" grid 

Coordinates for: £063127 
North limits: >1545200.00,<1545233.33 
East limits: >491100.00,<491133.33 



( 

Homestake Mining Company- Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E06l 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E061067 
15,732.32 
25 
>1545800,<1545833.33 
>491000,<491033.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mir:,ing Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E063 Zone: 

The Grid with the Max. Gamma Grid: E063127 
Ave. Gamma 15,801.64 
No. of Points 14 
North Limits : >1545200, <1545233. 33 
East Limits: >491100,<491133.33 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) : 0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D E064 

The Grid with the Max. Gamma 

Min(No. of Points) : 19 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E064147 
15,539.26 
19 
>1545200,<1545233.33 
>491800,<491833.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: E07 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 28, 1995 

Highest Average 33' Grid for each 500' Grid: 

E073 
***E074 

15,075.47 
15,433.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E074147 
North limits: > 1545200. 00, <1545233 .33 
East limits: >492800.00,<492833.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E073 

The Grid with the Max. Gamma 

Min(No. of Points) : 15 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E073127 
15,075.47 
19 
>1545200,<1545233.33 
>492100,<492133.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E074 

The Grid with the Max. Gamma 

Min(No. of Points) : li 

Grid: 
Ave. Gamma 
No. of Points 

North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E074147 
15,433.00 

15 
>1545200,<1545233.33 
>492800,<492833.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North·Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Grid: EOS 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27, 1995 

Highest Average 33' Grid for each 500' Grid: 

E082 
E083 

***E084 

17,779.50 
16,087.95 
18,796.20 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E084 l 71 
North limits: >1545166.67,<1545200.00 
East limits: >493600.00,<493633.33 



( 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D E082 Zone: Outer 

The Grid with the Max. Gamma. Grid: E082251 
Ave. Gamma 17,779.50 
No. of Points 10 
North Limits : >1545566. 67, <1545600 
East Limits : >493900,<493933.33 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits .East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D E083 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E083203 
16,087.95 
39 
>1545166.67,<1545200 

. >493466.67,<493500 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E084 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E084171 
18,796.20 
10 
>1545166.67,<1545200 
>493600,<493633.33 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Grid: E09 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Highest Average 33' Grid for each 500' Grid: 

E091 
***E092 

E093 
E094 

19,093.67 
20,767.55 
19,030.12 
19,882.62 

***Highest average 3 3 11 grid within the 1000 11 grid 

Coordinates for: E092248 
North limits: >1545500.00,<1545533.33 
East limits: >494833.33,<494866.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D E091 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E091155 
19,093.67 
12 
>1545733.33,<1545766.67 
>494433.33,<494466.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

I By: ENVIRONMENTAL RESTORATION GROUP I INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E092 

The Grid with the Max. Gamma 

Min{No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E092248 
20,767.55 
11 

>1545500,<1545533.33 
>494833.33,<494866.67 

Count{Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E093 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than S data points: 

List of gr~ds with fewer than S data points: 

Zone: 

E093135 
19,030.12 
17 
>1545233.33,<1545266.67 
>494233.33,<494266.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New,Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: · ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:tD E094 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits: 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E094059 
19,882.62 
13 
>1545400,<1545433.33 
>4~4966.67,<495000 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Li.mi ts East Limits 

Page Number 1 
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Grid: ElO 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
. Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Highest Average 33' Grid for each 500' Grid: 

***El0l 
El02 
El03 
El04 

21,765.74 
20,674.50 
20,059.41 
20,088.14 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E 101114 
North limits: >1545733.33,<1545766.67 
East limits: >495000.00,<495033.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D E101 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 da.ta points: 

List of grids with fewer than 5 da.ta points: 

Zone: 

E101114 
21,765.74 
19 
>1545733.33,<1545766.67 
>495000,<495033.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 3 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

E101114 21,765.74 19 >1545733.33,<1545766.67 >495000,<495033.33 
El01115 21,280.10 10 >1545733.33,<1545766.67 >495033.33,<495066.67 
E101118 21,704.08 12 >1545700,<1545733.33 >495033.33,<495066.67 

Page Number 1 



( Homestake Mining Company - Grants, New Mexico Project. 1/19/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID E102 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data.points: 

List of grids with fewer than 5 data points: 

Zone: 

Ei02084 
20,674.50 
16 
>1545833.33,<1545866.67 
>495700,<495733.33 

count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E102 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E102084 
20,674.50 
16 
>1545833.33,<1545866.67 
>495700,<495733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E103 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El03101 
20,059.41 
37 
>1545366.67,<1545400 
>495400,<495433.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D El04 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El04156 
20,088.14 
14 
>1545233.33,<1545266.67 
>495966.67,<496000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Grid: Ell 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 11, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Elll 19,135.90 
E112 18,111.08 
El 13 17,927.31 
El14 18,951.40 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E 11 1012 
North limits: >1545966.67,<1546000.00 
East limits: >496033.33,<496066.67 



( 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORA TIONGROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D Elll Zone: outer 

The Grid with the Max. Gamma Grid: Elll012 
Ave. Gamma 19,135.90 
No. of Points 10 
North Limits : >1545966.67,<1546000 
East Limits : >496033. 33, <496066. 67 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D E112 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than' 5 data points: 

Zone: 

El12231 
18,111.08 
13 
>1545566.67,<1545600 
>496700,<496733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E113 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Ell3166 
17,927.31 
13 
>1545133.33,<1545166.67 
>496066.67,<496100 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Ell4 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Ell4077 
18,951.40 
10 
>1545300,<1545333.33 
>496600,<496633.33 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater;than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Page Number 1 



Grid: E12 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

El21 17,622.00 
El22 16,608.36 

***El23 20,258.00 
El24 18,661.40 

***Highest average 33" grid within the 1000" grid 

Coordinates for: E 123124 
North limits: >1545233.33,<1545266.67 
East limits: >497100.00,<497133.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID El21 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El21138 
17,622.00 
20 
>1545700,<1545733.33 
>497233.33,<497266.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E122 Zone: outer 

The Grid with the Max. Gamma Grid: E122214 
Ave. Gamma 16,608.36 
No. of Points 14 
North Limits : >1545533.33,<1545566.67 
East Limits : >497500,<497533.33 

Min(No. of Points) : 8 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater' than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number l 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E123 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El23124 
20,258.00 
13 
>1545233.33,<1545266.67 
>497100,<497133.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID E124 

The Grid with the Max. Gamma 

Min(No.' of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El24018 
18,661.40 
15 
>1545400,<1545433.33 
>497533.33,<497566.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: E13 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

El31 16,192.60 
***E132 17,191.00 

E133 16,395.72 

***Highest average 33" grid within the 1000" grid 

Coordinates for: El32185 
North limits: >1545633.33,<1545666.67 
East limits: >498733.33,<498766.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E131 Zone: Outer 

The Grid with the Max. Gamma Grid: E131098 
Ave. Gamma 16,192.60 
No. of Points 15 
North Limits : >1545800,<1545833.33 
East Limits : >498333. 33, <498366. 67 

Min(No. of Points) : 12 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid · Ave. Gamma No. of Points _ North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID E132 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El32185 
17,191.00 
23 
>1545633.33,<1545666.67 
>498733.33,<498766.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

/ List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D El:33 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

El33066 
16,395.72 
43 
>1545333.33,<1545366.67 
>498066.67,<498100 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Grid: E14 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: April 27, 1995 

Highest Average 33' Grid for each 500' Grid: 

***El41 
El43 

15,578.00 
15,429.50 

***Highest average 3 3" grid within the 1000" grid 

Coordinates for: E 141169 
North limits: >1545600.00,<1545633.33 
East limits: >499066.67,<499100.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D El41 

The Grid with the Max. Gamma 

Min(No. of Points) : 17 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E141169 
15,578.00 
20 
>1545600,<1545633.33 
>499066.67,<499100 

Count ( Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limi.ts East Limi.ts 

Number of grids with Gamma greater.than .21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limi.ts East Limi.ts 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D Ei43 

The Grid with the Max. Gamma 

Min(No. of Points) : 16 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

E143041 
15,429.50 

20 
>1545466.67,<1545500 
>499300,<499333.33 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21-, 000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 31, 1995 

Grid: F09 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***F091 
F092 
F094 

19,167.09 
17,357.42 
15,412.59 

***Highest average 33" grid within the 1000" grid 

Coordinates for: F091028 
North limits: >1544900.00,<1544933.33 
East limits: >494133.33,<494166.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID F091 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data. points: 

List of grids with fewer than 5 data points: 

Zone: 

F091028 
19,167.09 
22 
>1544900,<1544933.33 
>494133.33,<494166.67 

Count ( Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID F092 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of·grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

F092132 
17,357.42 
19 
>1544766.67,<1544800 
>494733.33,<494766.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D F094 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

F094015 
15,412.59 
17 
>1544433.33,<1544466.67 
>494533.33,<494566.67 

Count(Grid) :0 

outer 

Grid · Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: FlO 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Highest Average 33' Grid for each 500' Grid: 

FI0I 
Fl02 
Fl03 

***Fl04 

16,326.73 
18,905.90 
15,298.69 
20,056.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Fl0403 l 
North limits: >1544466.67,<1544500.00 
East limits: >495700.00,<495733.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ'.D FlOl 

The Grid with the Max. Gamma 

Min (No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl01205 
16,326.73 
26 
>1544633.33,<1544666.67 
>495433.33,<495466.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRZD F102 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Lim.its : 
East Lim.its : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl02237 
18,905.90 
10 
>1544500,<1544533.33 
>495700,<495733.33 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID F103 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl03039 
15,298.69 
26 
>1544400,<1544433.33 
>495266.67,<495300 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids wi~h Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/19/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D F104 
Zone: outer 

The Grid with the Max. Gamma Grid: F104031 
Ave. Gamma 20,056.00 
No. of Points 11 
North Limits : >1544466.67,<1544500 
East Limits : >495700, <495733. 33 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21, 000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: FU 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 26, 1995 

Highest Average 33' Grid for each 500' Grid: 

Fll l 
***Fl 12 

Fll3 
Fll4 

19,724.80 
20,054.69 
19,163.73 
16,798.25 

***Highest average 3 3" grid within the I 000" grid 

Coordinates for: Fl 12085 
North limits: >1544833.33,<1544866.67 
East limits: >496733.33,<496766.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Flll 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Flll181 
19,724.80 
15 
>1544666.67,<1544700 
>496200,<496233.33 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



i ' 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID F112 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl12085 
20,054.69 
13 
>1544833.33,<1544866.67 
>496733.33,<496766.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:CD F113 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fll3012 
19,163.73 
11 

>1544466.67,<1544500 
>496033.33,<496066.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
f>.NDERSON ENGINEERING COMPANY, INC. 

GRID Fll4 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fll4036 
16,798.25 
16 
>1544433.33,<1544466.67 
>496766.67,<496800 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: F12 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

***F121 19,637.50 
F122 16,000.88 
F123 12,614.33 
F124 13,431.88 

***Highest average 33" grid within the 1000" grid 

Coordinates for: F121087 
North limits: >1544800.00,<1544833.33 
East limits: >497200.00,<497233.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Fl21 

The Grid with · the Max. Gamma: 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

F121087 
19,637.50 
12 
>1544800,<1544833.33 
>497200,<497233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

Zone: 
GRID Fl22 

outer 

· The Grid with the Max. Gamma Grid: Fl22016 
Ave. Gamma 16,000.88 
No. of Points 16 
North Limits: >1544933.33,<1544966.67 
East Limits : >497566.67,<497600 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID F123 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl23053 
12,614.33 
15 
>1544466.67,<1544500 
>497466.67,<497500 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

i ,. List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East L.imi ts 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:tD F124 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Fl24011 
13,431.88 
16 
>1544466.67,<1544500 
>497500,<497533~33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: Fl3 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

***F131 16,081.50 

***Highest average 33" grid within the 1000" grid 

Coordinates for: F 13 1118 
North limits: >1544700.00,<1544733.33 
East limits: >498033.33,<498066.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID F131 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

F131118 
16,081.50 
16 
>1544700,<1544733.33 
>498033.33,<498066.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

\ 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 31, 1995 

Grid: G09 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***G092 
G093 
G094 

13,361.20 
13,257.63 
12,833.20 

***Highest average 33" grid within the lo00" grid 

Coordinates for: G092096 
North limits: >1543833.33,<1543866.67 
East limits: >494866.67,<494900.00 



Homestake Mining Company - Grants, New Mexico Project. 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D G092 Zone: outer 

The Grid with the Max. Gamma Grid: G092096 
Ave. Gamma 13,361.20 
No. of Points 15 

'North Limits : >1543833.33,<1543866.67 
East Limits : >494866. 67, <494900 

Min(No. of Points) 7 

Number of grids with fewer than 5 data points: Count(Grid) : 0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:CD G093 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

G093199 
13,257.63 
16 
>1543100,<1543133.33 
>494366.67,<494400 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



/ Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRIP G094 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Numl:>er of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

G094067 
12,833.20 
35 
>1543300,<1543333.33 
>494500,<494533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Grid: GlO 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Suiveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: .May 16, 1995 

Highest Average 33' Grid for each 500' Grid: 

GlOl 
Gl02 

***GJ03 
Gl04 

12,377.07 
17,937.64 
18,062.86 
15,551.25 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Gl03133 
North limits: >1543266.67,<1543300.00 
East limits: >495266.67,<495300.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID G101 Zone: 

The Grid with the Max. Gamma Grid: Gl01238 
Ave. Gamma 12,377.07 
No. of Points 14 
North Limits : >1543500,<1543533.33 
East Limits : >495233.33,<495266.67 

Min(No. of Points) : 6 

Number of grids with fewer than 5 data points: Count(Grid) : 0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number : 1 

--- ----------



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:tD Gl02 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

G102055 
17,937.64 

14 
>1543933.33,<1543966.67 
>495933.33,<495966.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D G103 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Gl03133 
18,062.86 
14 
>1543266.67,<1543300 
>495266.67,<495300 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Ganma No. of Points North Limits East Limits 

Page Number : 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID G104 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Gl04156 
15,551.25 
16 
>1543233.33,<1543266.67 
>495966.67,<496000 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: Gll 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 9, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Gll 1 17,927.88 
G112 12,154.68 
Gl 13 15,924.60 
Gll4 13,571.44 

***Highest average 33" grid within the 1000" grid 

Coordinates for: G 111021 
North limits: >1543966.67,<1544000.00 
East limits: >496100.00,<496133.33 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Glll 

'!'he Grid with the Max. Gamma Grid: 
Ave. Gamma 

Gll1021 
17,927.88 

Zone: 

No. of Points 17 
North Limits : >1543966. 67, <1544000 
East Limits : >496100, <496133. 33 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: Count(Grid) :O 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC; 
ANDERSON ENGINEERING COMPANY, INC. 

GRID G112 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Gll2019 
12,154.68 
19 
>1543900,<1543933.33 
>496566.67,<496600 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID G113 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data. points: 

List of grids with fewer than 5 data points: 

Zone: 

Gl13176 
15,924.60 
19 
>1543133.33,<1543166.67 
>496166.67,<496200 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

Glt:ID Gl14 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Gll4222 

13,571.44 
18 
>1543066.67,<1543100 
>496633.33,<496666.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Grid: G12 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date:. May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Gl24 12,067.17 

***Highest average 33" grid within the 1000" grid 

Coordinates for: G 124239 
North limits: >1543000.00,<1543033.33 
East limits: >497766.67,<497800.00 

.\ 
' 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Gl.24 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Gl24239 
12,067.17 
18 
>1543000,<1543033.33 
>497766.67,<497800 

Count(Grid) :0 

outer 

Grid A~e. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 15, 1995 

Grid: H03 - OUTER ZONE 

Highest Average 3 3' Grid for each 500' Grid: 

***H034 16,379.95 

***Highest average 33" grid within the 1000" grid 

Coordinates for: 8034099 
North limits: >1542300.00,<1542333.33 
East limits: >488866.67,<488900.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D H0:34 

The Grid with the Max. Gamma 

Min(No. of Points) : 20 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H034099 
16,379.95 
21 
>1542300,<1542333.33 
>488866.67,<488900 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No, of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma grea,ter than 21,000: . 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 15, 1995 

Grid: H03 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid 

H032 
H032106 

H034 
H034057 

Gamma 

17,977.82 

16,592.45 

North Limits 

>1542833.33,<1542866.67 

>1542400.00,<1542433.33 

East Limits 

>488966.67,<489000.00 

>488900.00,<488933.33 



Homestake Mining Company - Grants, New Mexico Project , ;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID H032 

The Grid with the Max. Gamma. 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: Inner 

H032106 
17,977.82 
66 
>1542833.33,<1542866.67 
>488966.67,<489000 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits Ea.st Limits 

1 

H032099 12,689.60 5 >1542800,<1542833.33 >488866.67,<488900 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRm H034 

The Grid with the Max. Gamma 

Min(No. of Points) : 18 

Zone: 

Grid: H034057 
Ave. Gamma 16,592.45 
No. of Points 20 
North Limits : >1542400,<1542433.33 
East Limits : >488900, <488933. 33 

:Inner 

Number of grids with fewer than 7 data points: Count(No. of Points) 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 15, 1995 

Grid: H04-OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***H043 14,980.82 

***Highest average 33" grid within the 1000" grid 

Coordinates for: H043239 
North limits: >1542000.00,<1542033.33 
East limits: >489266.67,<489300.00 

I 

i 
I 

I 
I 
t 
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Homestake Mining Company - Grants; New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D H043 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 
No. of Points 

H043239 
14,980.82 
11 

Zone: 

North Limits : >1542000, <1542033. 33 
East Limits: >489266.67,<489300 

Min(No. of Points) : 11 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 . 
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Homestake Mining Company- Grants, New Mexico 
GPS Radiological ·surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 22, 1995 

Grid: H04 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

H041 
H041065 18,512.11 >1542833.33-,<1542866.67 >489033.33,<489066.67 

H042 
H042246 14,685.00 >1542533.33,<1542566.67 >489866.67,<489900.00 

H043 
H043039 17,579.42 >1542400.00,<1542433.33 >489266.67,<489300.00 

H044 
H044028 15,489.44 > 1542400.00, <1542433.33 >489633 .33, <489666.67 



( 

Homestake Mining Company - Grants, New Mexico Project , 12019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B041 

The Grid with the Max. Gamma 

Min(No. of Points) : 15 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 da.ta points: 

List of grids with fewer than 7 da.ta points: 

Zone: Inner 

H041065 
18,512.11 
45 
>1542833.33,<1542866.67 
>489033.33,<489066.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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1 



r' Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 

( 
\ 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H042 

The Grid with the Max. Gamma 

Min(No. of Points) : 16 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: Inner 

H042246 
14,685.00 
33 
>1542533.33,<1542566.67 
>489866.67,<489900 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID H043 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H043039 
17,579.42 
19 
>1542400,<1542433.33 
>489266.67,<489300 

Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD B044 Zone: :tnner 

The Grid with the Max. Gamma Grid: H044028 
Ave. Gamma 15,489.44 
No. of Points 54 
North Limits : >1542400, <1542433. 33 
East Limits : >489633. 33, <489666. 67 

Min(No. of Points) : 9 

Number of grids with fewer than 7 data points: Count(No. of Points) 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limi.ts East Limits 

Number of grids with Gamma greater than 28,000: count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 22, 1995 

Grid: HOS - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

H051 
H051252 18,933.68 > 1542566.67,<1542600.00 >490433.33,<490466.67 

H052. 
H052157 18,473.50 > 1542700.00,<1542733.33 >490900.00, <490933 .33 

H053 
H053033 15,048.13 >1542466.67,<1542500.00 >490266.67,<490300.00 

H054 
H054046 16,322.25 >1542433.33,<1542466.67 >490866. 67, <490900. 00 



Homestake Mining Company - Grants, New Mexico Project , 120;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID BOSl 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H051252 
18,933.68 
19 
>1542566.67,<1542600 
>490433.33,<490466.67 

:Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 1120;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:CD H052 

The Grid with the Max·. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H052157 
18,473.50 
26 
>1542700,<1542733.33 
>490900,<490933.33 

:tnner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID H053 

The Grid with the Max. Gamma 

Min(No. of Points) : 18 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H053033 
15,048.13 
30 
>1542466.67,<1542500 
>490266.67,<490300 

Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 

0 

1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H054 

The Grid with the Max. Gamma 

Min(No. of Points) : 17 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: Inner 

H054046 
16,322.25 
97 
>1542433.33,<1542466.67 
>490866.67,<490900 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: June 22, 1995 

Grid: H06 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

H061 
H061259 20,461.04 > 1542500. 00, <154253 3.3 3 >491466.67, <491500. 00 

H062 
H062258 26,112.53 >1542500.00,<1542533.33 >491933.33,<491966.67 

H063 
H063056 21,616.23 >1542433.33,<1542466.67 >491466.67, <491500.00 

H064 
H064028 48,460.42 >1542400.00,<1542433.33 >491633.33, <491666.67 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID B061 

The Grid with the Max. Gamma 

Min(No. of Points) : 14 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H061259 
20,461.04 
28 
>1542500,<1542533.33 
>491466.67,<491500 

:Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D H062 

The Grid with the Max. Gamma 

Min(No. of Points) : 16 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H062258 
26,112.53 
32 
>1542500,<1542533.33 
>491933.33,<491966.67 

:Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 2B,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No·. of Points North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID H063 

The Grid with the Max. Gamma 

Min(No. of Points) : 23 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: Inner 

H063056 
21,616.23 
52 
>1542433.33,<1542466.67 
>491466.67,<491500 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points · North Limits East Limits 

Page Number 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

7/20/95 

GRID H064 Zone: Inner 

The Grid with the Max. Gamma 

The Grid with the Max. Gamma 
1ess than 28000 

Min(No. of Points) : 16 

Grid : 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

H064028 
48,460.42 
36 
>1542400,<1542433.33 
>491633.33,<491666.67 

H064025 
27,855.16 
61 
>1542433.33,<1542466.67 
>491633.33,<491666.67 

Count(No. of Points) 0 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

·Grid Ave. Gamma No. of Pein ts North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 11 

List of grids with Gamma. greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

H064016 28,240.46 54 >1542433.33,<1542466.67 >491566.67,<491600 
H064024 29,377.70 56 >1542433.33,<1542466.67 >491600,<491633.33 
H064026 36,421.33 55 >1542433.33,<1542466.67 >491666.67,<491700 
H064027 42,902.68 36 >1542400,<1542433.33 >491600,<491633.33 
H064028 48,460.42 36 >1542400,<1542433.33 >491633.33,<491666.67 
H064042 28,024.57 23 >1542466.67,<1542500 >491833.33,<491866.67 
H064052 28,898.40 25 >1542466.67,<1542500 >491933.33,<491966.67 
H064053 29,733.30 37 >1542466.67,<1542500 >491966.67,<492000 
H064054 28,919.69 28 >1542433.33,<1542466.67 >491900,<491933.33 
H064055 30,168.46 26 >1542433.33,<1542466.67 >491933.33,<491966.67 
H064056 30,787.38 24 >1542433.33,<1542466.67 >491966.67,<492000 

Page Number 1 



Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

·· By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. · 

Date: June 22, 1995 

Grid: H07 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

H071 
H071175 23,942.00 >1542633.33,<1542666.67 >49213 3 .33, <492166. 67 

H072 
H072237 25,069.28 > 1542500.00, <l 542533.33 >492700.00,<492733.33 

H073 
H073053 35,532.46 >1542466.67,<1542500.00 >492466.67, <492500.00 

H074 
H074011 33,277.00 > 1542466.67,<1542500.00 >492500. 00, <492533 .33 



( 

Homestake Mining Company - Grants, New Mexico Project 7/20;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:CD B071 

The Grid with the Max. Gamma 

Min(No. of Points) : 17 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: Inner 

H071175 
23,942.00 
31 
>1542633.33,<1542666.67 
>492133.33,<492166.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

) 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID B072 

The Grid with the Max. Gamma 

Min(No. of Points) : 14 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Zone: 

H072237 
25,069.28 
29 
>1542500,<1542533.33 
>492700,<492733.33 

Inner 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC, 

ANDERSON ENGINEERING COMPANY, INC. 

7/20/95 

GRID H073 Zone: Inner 

The Grid with the Max. Gamma 

The Grid with the Max. Gamma 
l.ess than 28000 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

H073053 
35,532.46 
24 
>1542466.67,<1542500 
>492466.67,<492500 

Zero grids with an average less than 28000 

Min(No. of Points) : 15 Count(No. of Points) 0 
/ 
\ Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 11 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

H07 3011 29,276.65 26 >1542466.67,<1542500 >492000,<492033.33 
H073012 28,100.59 46 >1542466.67,<1542500 >492033 .'33, <492066. 67 
H073013 31,047.45 33 >1542466.67,<1542500 >492066.67~<492100 
H073014 31,606.76 29 >1542433.33,<1542466.67 >492000,<492033.33 
H073015 31,647.82 33 >1542433.33,<1542466.67 >492033.33,<492066.67 
H073016 32,842.44 27 >1542433.33,<1542466.67 >492066.67,<492100 
H073052 32,035.10 30 >1542466.67,<1542500 >492433.33,<492466.67 
H073053 35,532.46 24 >1542466.67,<1542500 >492466.67,<492500 
H073054 32,797.07 15 >1542433.33,<1542466.67 >492400,<492433.33 
H073055 31,558.69 26 >1542433.33,<1542466.67 >492433.33,<492466.67 
H073056 31,516.55 22 >1542433.33,<1542466.67 >492466.67,<492500 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys · 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

7/20/95 

GR:ID B074 Zone: :Inner 

The Grid with the Max. Gamma 

The Grid with the Max. Gamma 
1ess than 28000 

Min(No. of Points) : 15 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

H074011 
33,277.00 
18 
>1542466.67,<1542500 
>492500,<492533.33 

H074034 
27,679.10 
29 
>1542433.33,<1542466.67 
>492700,<492733.33 

Count(No. of Points) 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 9 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

H074011 33,277.00 18 >1542466.67,<1542500 >492500,<492533.33 

0 

H074012 31,170.21 19 >1542466.67,<1542500 >492533.33,<492566.67 
H074013 29,820.17 18 >1542466.67,<1542500 >492566.67,<492600 
H074014 30,580.04 23 >1542433.33,<1542466.67 >492500,<492533.33 
H074015 29,859.84 19 >1542433.33,<1542466.67 >492533.33,<492566.67 
H074016 29,780.64 22 >1542433.33,<1542466.67 >492566.67,<492600 
H074021 29,329.38 16 >1542466.67,<1542500 >492600,<492633.33 
H074022 28,223.29 17 >1542466.67,<1542500 >492633.33,<492666.67 
H074024 29,323.40 15 >1542433.33,<1542466.67 >492600,<492633.33 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 31, 1995 

Grid: HOS - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***H084 16,764.17 

***Highest average 33" grid within the 1000" grid 

Coordinates for: H084259 
North limits: >1542000.00,<1542033.33 
East limits: >493966.67,<494000.00 



( 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID B084 

The Grid with the Max. Gamma 

Min(No. of Points) : 18 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H084259 
16,764.17 
23 
>1542000,<1542033.33 
>493966.67,<494000 

Count(Grid) : 0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: H09 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Highest Average 33' Grid for each 500' Grid: 

***H091 
H092 
H093 
H094 

20,764.00 
17,007.17 
18,226.17 
14,418.08 

***Highest average 33" grid within the 1000" grid 

Coordinates for: H09 l 13 8 
North limits: >1542700.00,<1542733.33 
East limits: >494233.33,<494266.67 



Homestake Mining Company- Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H091 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H091138 
20,764.00 
20 
>1542700,<1542733.33 
>494233.33,<494266.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GR:ID H092 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H092225 
17,007.17 
23 
>1542533.33,<1542566.67 
>494633.33,<494666.67 

Count(Grid) : 0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D H093 Zone: outer 

The Grid with the Max. Gamma Grid: H093095 
Ave. Gamma 18,226.17 
No. of Points 18 
North Limits : >1542333.33,<1542366.67 
East Limits : >494333.33,<494366.67 

Min(No. of Points) : 10 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East· Limits 

Number of grids with Gamma greater.than 21,000: Count (Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H094 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H094013 
14,418.08 
12 
>1542466.67,<1542500 
>494566.67,<494600 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: HlO 

Homs taks Mining Company - Grant , Nsw Msxico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

***HlOl 
Hl02 

·Hl03 
Hl04 

18,279.47 
17,289.80 
15,727:93 
16,235.36 

***Highest average 33" grid within the 1000" grid 

Coordinates for: H101052 
North limits: >1542966.67,<1543000.00 
East limits: >495433.33,<495466.67 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D S101 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H101052 
18,279.47 
15 
>1542966.67,<1543000 
>495433.33,<495466.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H102 Zone: outer 

The Grid with the Max. Gamma Grid : H102065 
Ave. Gamma 17,289.80 
No. of Points 10 
North Limits : >1542833. 33, <1542866. 67 
East Limits: >495533.33,<495566.67 

Min(No. of Points) : 7 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater·than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H103 

The Grid with the Max. Gamma 

Min(No; of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Hl03015 
15,727.93 
40 
>1542433.33,<1542466.67 
>495033.33,<495066.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D H104 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H104174 
16,235.36 
11 

>1542133.33,<1542166.67 
>495600,<495633.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of g~ids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: HU 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

Hl 11 
H112 

***Hl 13 
H114 

16,673.31 
15,055.57 
16,783.04 
14,945.00 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Hl 13041 
North limits: >1542466.67,<1542500.00 
East limits: >496300.00,<496333.33 

I t-
i 



( 

Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Hlll Zone: outer 

The Grid with the Max. Gamma Grid: H111017 
Ave. Gamma 16,673.31 
No. of Points 13 
North Limits : >1542900, <1542933. 33 
East Limits : >496000,<496033.33 

Min(No. of Points) 10 

Number of grids with fewer than 5 data points: count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H112 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H112131 
15,055.57 
21 
>1542766.67,<1542800 
>496700,<496733.33 

Count(Grid) :0 

Outer 

Grid IAve. Gamma.jNo. of Pointsj North Limits East Limits 

I I I 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRI:D Hll3 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Hll3041 
16,783.04 
50 
>1542466.67,<1542500 
>496300,<496333.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID B114 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

H114061 
14,945.00 
20 
>1542366.67,<1542400 
>496500,<496533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: Hl2 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Smveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

Hl21 
H122 

***Hl23 

14,089.96 
12,021.40 
15,255.71 

***Highest average 33" grid within the 1000" grid 

Coordinates for: Hl23099 
North limits: >1542300.00,<1542333.33 
East limits: >497366.67,<497400.00 



Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID H121 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Hl21218 
14,089.96 
24 
>1542500,<1542533.33 
>497033.33,<497066.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRID Hl22 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer .than 5 data points: 

H122088 
12,021.40 
10 

Zone: 

', 
>1542800,<1542833.33 
>497733.33,<497766.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 
GPS Radiological Surveys 

7/20/95 

By: ENVIRONMENTAL RESTORATION GROUP, INC. 
ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D H123 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Hl23099. 
15,255.71 
17 
>1542300,<1542333.33 
>497366.67,<497400 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: J03 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 15, 1995 

Highest Average 33' Grid for each 500' Grid: 

J032 
***J034 

14,799.21 
16,463.15 

***Highest average 33" grid within the 1000" grid 

Coordinates for: J034101 
North limits: >1541366.67,<1541400.00 
East limits: >488900.00,<488933.33 



Homestake Mining Company - Grants, New Mexico Project , 120;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J032 

The Grid with the Max. Gamma 

Min(No. of Points) : 15 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J032253 
14,799.21 
29 
>1541566.67,<1541600 
>488966.67,<489000 

Count(Grid) :0 

outer 

Grid AYe. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Av•. Gamma. No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J034 Zone: outer 

The Grid with the Max. Gamma Grid: J034101 
Ave. Gamma 16,463.15 
No. of Points 13 
North Limits : >1541366.67,<1541400 
East Limits: >488900,<488933.33 

Min(No. of Points) : 10 

Number of grids with fewer tha.n 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J04 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

1041 
1042 
1043 

***1044 

15,650.17 
15,408.93 
17,786.06 
18,150.58 

***Highest average 33" grid within the 1000" grid 

Coordinates for: 104423 8 
North limits: >1541000.00,<1541033.33 
East limits: >489733.33,<489766.67 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID J041 Zone: Outer 

The Grid with the Max. Gamma Grid: J041053 

Ave. Gamma 15,650.17 

No. of Points 18 
North Limits : >1541966. 67, <1542000 

East Limits : >489466. 67, <489500 

Min(No. of Points) : 10 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D J042 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J042218 
15,408.93 
15 
>1541500,<1541533.33 
>489533.33,<489566.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING Co'MPANY, INC. 

GRID J043 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J043192 
17,786.06 
16 
>1541166.67,<1541200 
>489333.33,<489366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 7120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID JOU 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J044238 
18,150.58 
12 
>1541000,<1541033.33 
>489733.33,<489766.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J04 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid 

]042 
]042092 

Gamma 

14,365.09 

North Limits 

> 1541866.67, <l 541900.00 

East Limits 

>489833 .33, <489866.67 



Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J042 Zone: Inner 

The Grid with the Max. Gamm.a. Grid: J042092 
Ave. Gamma 14,365.09 
No. of Points 23 
North Limits : >1541866. 67, <1541900 
East Limits : >489833.33,<489866.67 

Min(No. of Points) : 11 

Number of grids with fewer than 7 data points: Count(No. of Points) 0 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J05 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

JOSI 
J053 

***1054 

14,390.43 
17,500.75 
18,230.27 

***Highest average 33" grid within the 1000" grid 

Coordinates for: 1054255 
North limits: >1541033.33,<1541066.67 
East limits: >490933.33;<490966.67 



Homestake Mining Company - Grants, New Mexico Project , 120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D J051 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: outer 

J051164 
14,390.43 
21 
>1541633.33,<1541666.67 
>490000,<490033.33 

Count(Grid) :0 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, ·New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:Z:D JOS3 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than S data points: 

List of grids with fewer than S data points: 

Zone: 

J053217 
17,500.75 
12 
>1541000,<1541033.33 
>490000,<490033.33 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID JOS4 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J054255 
18,230.27 
11 

>1541033.33,<1541066.67 
>490933.33,<490966.67 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



( 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Suiveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J05 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

JOSI 
J051233 15,734.53 >1541566.67,<1541600.00 >490266.67, <490300.00 

J052 
J052237 10,763.95 > 1541500.00, <1541533.33 >490700.00, <490733 .33 

J053 
J053041 11,444.43 > 1541466.67, <l 541500.00 >490300.00, <490333.33 

J054 
J054099 18,797.50 >1541300.00,<1541333.33 >490866.67, <490900.00 



Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J051 Zone: Inner 

The Grid with the Max. Gamma Grid: J051233 
Ave. Gamma 15,734.53 
No. of Points 17 
North Limits : >1541566. 67, <1541600 
East Limits : >490266. 67, <490300 

Min(No. of Points) : 11 

Number of grids with fewer than 7 data points: Count(No. of Points) 0 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points · North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 1 ;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID J052 Zone: :Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J052237 
10,763.95 
21 
>1541500,<1541533.33 
>490700,<490733.33 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J053 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Lim.its : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J053041 
11,444.43 
21 
>1541466.67,<1541500 
>490300,<490333.33 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma. greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J054 Zone: Inner 

The Grid with the Max. Gamma Grid: J054099 
Ave. Gamma 18,797.50 
No. of Points 8 
North Limits : >1541300, <1541333. 33 
East Limits : >490866. 67, <490900 

Min(No. of Points) : 8 

Number of grids with fewer than 7 data points: Count(No. of Points) 0 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count ( Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J06 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***J063 17,487.58 

***Highest average 33" grid within the 1000" grid 

Coordinates for: 1063218 
North limits: >1541000.00,<1541033.33 
East limits: >491033.33,<491066.67 



Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D J063 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid : 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J063218 
17,487.58 
12 
>1541000,<1541033.33 
>491033.33,<491066.67 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Page Number 1 



· Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 16, 1995 

Grid: J06 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid 

J063 
1063212 

Gamma 

19,582.18 

North Limits 

>1541066.67,<1541100.00 

East Limits 

>491033.33,<491066.67 



Homestake Mining Company - Grants, New Mexico Project 112O/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD J063 Zone: :tnner 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J063212 
19,582.18 
11 

>1541066.67,<1541100 
>491033.33,<491066.67 

Count(No~ of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: J07 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: _ 

Grid 

J074 
]074236 

Gamma 

20,941.38 

North Limits 

> 1541033 .33, <1541066.67 

East Limits 

>492766.67,<492800.00 



Homestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J074 Zone: Inner 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J074236 
20,941.38 
13 
>1541033.33,<1541066.67 
>492766.67,<492800 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points _North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: J08 - OUTER ZONE 

Highest Average 33' Grid for each 500'.Grid: 

***J082 
J084 

16,513.67 
15,199.92 

***Highest average 33" grid within the 100011 grid 

Coordinates for: J082059 
North limits: > 1541900.00,<1541933.33 
East limits: >493966.67,<494000.00 



tiomestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD J082 

The Grid with the Max. Gamma 

Min.(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J082059 
16,513.67 

12 
>1541900,<1541933.33 
>493966.67,<494000 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



( Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D J084 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J084225 
15,199.92 
13 
>1541033.33,<1541066.67 

>493633.33,<493666.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North L;imits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North L;imits East Limits 

Page Number 1 



Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: J08- INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

1083 
1083114 

1084 
1084017 

Gamma 

19,288.81 

12,836.92 

North Limits 

> 1541233.33, <1541266.67 

>1541400.00,<l 541433.33 

East Limits 

>493000.00,<493033.33 

>493500.00,<493533.33 



Homestake Mining Company - Grants, New Mexico Project , 120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J083 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J083114 
19,288.81 
36 
>1541233.33,<1541266.67 
>493000,<493033.33 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , 12019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J084 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 24 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

J084017 
12,836.92 
24 
>1541400,<1541433.33 
>493500;<493533.33 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: J09 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc: 
Anderson Engineering Company, Inc. 

Date: May 9, 1995 

Highest Average 33' Grid for each 500' Grid: 

J091 
J092 

***J093 
J094 

17,219.20 
15,019.56 
17,645.60 
15,400.92 

***Highest average 33" grid within the 1000" grid 

Coordinates for: J093 178 
North limits: >1541100.00,<1541133.33 
East limits: >494133.33,<494166.67 



Homestake Mining Company - Grants, New Mexico Project 1/20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J091 

The Grid with the Max. Ganuna 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J091041 
17,219.20 
10 
>1541966.67,<1542000 
>494300,<494333.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J092 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J092033 
15,019.56 
9 

>1541966.67,<1542000 
>494766.67,<494800 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



( Homestake Mining Company - Grants, New Mexico Project , ;2O/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J093 Zone: 

'l'he Grid with the Max. Gamma Grid: J093178 
Ave. Gamma 17,645.60 
No. of Points 42 
North Limits : >1541100,<1541133.33 
East Limits : >494133.33,<494166.67 

Min(No. of Points) : 9 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID J094 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

J094181 

15,400.92 
13 
>1541166.67,<1541200 
>494700,<494733.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: JIO 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Highest Average 33' Grid for each 500' Grid: 

***Jl0l 
Jl02 
Jl03 
Jl04 

14,037.65 
13,524.36 
13,417.15 
13,071.94 

***Highest average 33" grid within the 1000" grid 

Coordinates for: 1101221 
North limits: >1541566.67,<1541600.00 
East limits: >495100.00,<495133.33 



Homestake Mining Company - Grants, New Mexico Project 1;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Jl01 

The Grid with the Max. Gamma. 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than S data points: 

List of grids with fewer than 5 data points: 

Zone: 

Jl01221 
14,037.65 
17 
>1541566.67,<1541600 
>495100,<495133.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , ;20;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

· ANDERSON ENGINEERING COMPANY, INC. 

GR:ID J102 

The Gr~d with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

Jl02078 
13,524.36 
11 

>1541800,<1541833.33 
>495633.33,<495666.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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( Homestake Mining Company - Grants, New Mexico Project ,;20;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D J103 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

jl03013 
13,417.15 
20 
>1541466.67,<1541500 
>495066.67,<495100 

Count(Grid) :O 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID Jl04 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

jl04218 
13,071.94 
16 
>1541000,<1541033.33 
>495533.33,<495566.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company- Grants, New Mexico . 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 8, 1995 

Grid: J12 

Highest Average 33' Grid for each 500' Grid: 

***1121 13,098.93 

***Highest average 33i, grid within the 1000" grid 

Coordinates for: 1121036 
North limits: > 1541933.33, <1541966.67 
East limits: >497266.67,<497300.00 



Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID Jl21 

'l'he Grid with the Max. Gamma Grid: 

Ave. Gamma 
No. of Points 

Jl21036 

13,098.93 

15 

Zone: 

North Limits : >1541933. 33, <1541966. 67 

East Lirni ts : >497266. 67, <497300 

Min(No. of Points) : 11 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: count(Grid) 0 

/ List of grids with Gamma greater than 21,000: 
( 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: K03 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 11, 1995 

Highest Average 33' Grid for each 500' Grid: 

***K032 
K034 

17,712.84 
16,832.31 

***Highest average 33 11 grid within the 1000" grid 

Coordinates for: K032193 
North limits: >1540666.67,<1540700.00 
East limits: >488866.67,<488900.00 

r 



Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID K032 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K032193 
17,712.84 
31 
>1540666.67,<1540700 
>488866.67,<488900 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) .0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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r Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD K034 Zone: 

The Grid with the Max. Gamma Grid: K034145 
Ave. Gamma 16,832.31 
No. of Points 13 
North Limits : >1540233.33,<1540266.67 
East Limits : >488833. 33, <488866. 67 

Min(No. of Points) : 11 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: K04 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 12, 1995 

Highest Average 33' Grid for each 500' Grid: 

K041 15,581.27 
***K042 19,789.67 

K043 15,861.07 
K044 10,814.35 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K042055 
North limits: >1540933.33,<1540966.67 
East limits: >489933.33,<489966.67 



( 

Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K041 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K041181 
15,581.27 
15 
>1540666.67,<1540700 
>489200,<489233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D K042 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K042055 
19,789.67 
12 
>1540933.33,<1540966.67 
>489933.33,<489966.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma. greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma. No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 112O/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR.:ID K043 

The Gri.d with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K043064 
15,861.07 
14 
>1540333.33,<1540366.67 
>489000,<489033.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limi.ts East Limi.ts 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limi.ts East Limi.ts 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project , 120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRm K044 Zone: 

The Grid with the Max. Gamma Grid; K044022 
Ave. Gamma 10,814.35 
No. of Points 17 
North Limits : >1540466.67,<1540500 
East Limits : >489633.33,<489666.67 

Min(No. of Potnts) : 14 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 
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Grid: KOS 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc~ 

Date: May 12, 1995 

Highest Average 33' Grid for each 500' Grid: 

***K0Sl 
K052 

20,387.00 
17,806.06 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K0S 1179 
North limits: >1540600.00,<1540633.33 
East limits: >490166.67,<490200.00 

i 
t ,_ 

I 
I 
I 
I 



( Homestake Mining Company - Grants, New Mexico Project 1/20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl:D KOSl 

The Grid with the Max. Gamma 

Min(Na. of Points) : 8 

Grid 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K051179 
20,387.00 
11 
>1540600,<1540633.33 
>490166.67,<490200 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project , /20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR.ID K052 

The Grid with the Max. Gamma 

Min(No. of Points) : 8 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K052063 
17,806.06 
17 
>1540866.67,<1540900 
>490566.67,<490600 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( · . List of grids with Gamma greater than 21, 000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 15, 1995 

Grid: K06 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

***K061 18,007.95 
K062 16,969.69 
K063 17,874.38 
K064 16,043.72 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K061142 
North limits: >1540766.67,<1540800.00 
East limits: >491333.33,<491366.67 



( Homestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K061 

The Grid with the Max. Gamma 

Min(No. of Points) : 10 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K061142 
18,007.95 
19 
>1540766.67,<1540800 
>491333.33,<491366.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of, Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 1120;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D K062 Zone: outer 

The Grid with the Max. Gamma Grid: K062225 
Ave. Gamma 16,969.69 
No. of Points 16 
North Limits : >1540533. 33, <1540566. 67 
East Limits: >491633.33,<491666.67 

Min(No. of Points) : 13 

Number of grids with fewer than S data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K063 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: outer 

K063196 
17,874.38 
15 
>1540133.33,<1540166.67 
>491366.67,<491400 

Count(Grid) :0 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D K064 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K06.4177 
16,043.72 
18 
>1540100,<1540133.33 
>491600,<491633.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits· 

Page Number 1 



Homestake Mining ~ompany - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 15, 1995 

Grid: K06 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

K061 
K061095 16,258.83 >1540833.33,<1540866.67 >491333.33,<491366.67 

K062 
K062259 12,830.40 >1540500.00,<1540533.33 >491966.67, <492000.00 

K064 
K064052 12,882.44 >1540466.67,<1540500.00 >491933.33,<491966.67 



( 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID K061 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Lirni ts : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K061095 
16,258.83 
17 
>1540833.33,<1540866.67 
>491333.33,<491366.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K062 Zone: Inner 

'l'he Grid with the Max. Gamma 

Min(No. of Points) : 79 

Grid: 
Ave. Gamma 
No. of Points 

North Limits : 
East Lirni ts : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K062259 
12,830.40 
79 
>1540500,<1540533.33 
>491966.67,<492000 

Count{No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , 120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:t:D K064 Zone: :Inner 

The Grid with the Max. Gamma Grid: K064052 
Ave. Gamma 12,882.44 
No. of Points 51 
North Lirni ts : >1540466. 67, <1540500 
East Limits : >491933.33,<491966.67 

Min(No. of Points) : 32 

Number of grids with fewer than 7 data points: Count{No. of Points) 0 

List of grids with fewer than 7 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: K07 - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

K073 
***K074 

13,934.36 
15,601.27 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K074174 
North limits: >1540133.33,<1540166.67 
East limits: >492600.00,<492633.33 



Homestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID K073 

The Grid with the Max. Gamma 

Min(No. of Points) : 5 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K073084 
13,934.36 
11 

>1540333.33,<1540366.67 
>492200,<492233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Survey~ 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD K074 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K074174 

15,601.27 
15 
>1540133.33,<1540166.67 

>492600,<492633.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: K07 - INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid Gamma North Limits East Limits 

K071 
K071155 14,997.26 >1540733.33,<1540766.67 >492433.33,<492466.67 

K072 
K072035 20,101.97 >1540933.33,<1540966.67 >492733.33,<492766.67 

K073 
K073026 15,171.27 > 1540433 .33, <1540466. 67 >492166.67,<492200.00 

K074 
K074042 15,065.18 >1540466.67,<1540500.00 >492833 .33, <492866.67 



Homestake Mining Company - Grants, New Mexico Project , /20/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

' ANDERSON ENGINEERING COMPANY, INC. 

GRID K071 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 4 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K071155 
14,997.26 
30 
>1540733.33,<1540766.67 
>492433.33,<492466.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

2 

K071253 10,126.75 4 >1540566.67,<1540600 >492466.67,<492500 
K071259 9,910.00 6 >1540500,<1540533.33 >492466.67,<492500 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project ,120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K072 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K072035 
20,101.97 
33 
>1540933.33,<1540966.67 
>492733.33,<492766.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

1 

K072167 12,002.00 6 >1540600,<1540633.33 >492500,<492533.33 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 1 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological. Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K073 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K073026 
15,171.27 
15 
>1540433.33,<1540466.67 
>492166.67,<492200 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

1 

K073055 9,936.17 6 >1540433.33,<1540466.67 >492433.33,<492466.67 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K074 Zone: Inner 

The Grid with the Max. Gamma 

Min(No. of Points) 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K074042 
15,065.18 
17 
>1540466.67,<1540500 
>492833.33,<492866.67 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: KOS - OUTER ZONE 

Highest Average 33' Grid for each 500' Grid: 

K081 
K082 

***K083 
K084 

16,305.43 
16,690.50 
17,133.88 
14,305.54 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K0832 l 9 
North limits: >1540000.00,<1540033.33 
East limits: >493066.67,<493100.00 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRl:D K08l 

The Grid with the Max. Gamma 

Min(No. of Points) : 13 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Lirni ts : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K081206 
16,305.43 
13 
>1540633.33,<1540666.67 
>493466.67,<493500 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D K082 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K082076 
16,690.50 
24 
>1540833.33,<1540866.67 
>493666.67,<493700 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Lim:i. ts East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , 120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D K083 Zone: 

The Gri.d wi.th the Max. Gamma Grid: K083219 
Ave. Gamma 17,133.88 
No. of Points 17 
North Limits : >1540000,<1540033.33 
East Limits : >493066.67,<493100 

Min(No. of Points) : 8 

Number of gri.ds wi.th fewer than 5 data poi.nts: Count(Grid) : 0 

List of gri.ds wi.th fewer than 5 data poi.nts: 

Outer 

Gri.d Ave. Gamma No. of Poi.nts North Li.mi.ts East Li.mi.ts 

Number of gri.ds wi.th Gamma greater than 21,000: Count(Grid) 0 

Li.st of gri.ds wi.th Gamma greater than 21,000: 

Gri.d Ave. Gamma No. of Poi.nts North Li.mi.ts East Li.mi.ts 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D K084 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K084012 
14,305.54 
13 
>1540466.67,<1540500 
>493533.33,<493566.67 

count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 30, 1995 

Grid: KOS- INNER ZONE 

Highest Average 33' Grid for each 500' Grid: 

Grid 

K081 
K081061 

K083 
K083013 

Gamma 

16,039.69 

13,161.17 

North Limits 

>1540866.67,<1540900.00 

> 1540466.67,<1540500.00 

East Limits 

>493000.00,<493033.33 

>493066.67, <493100.00 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD KOBl Zone: :Inner 

The Grid with the Max. Gamma 

Min(No. of Points) : 6 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K081061 
16,039.69 
13 
>1540866.67,<1540900 
>493000,<493033.33 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Li.ml.ts \ East Limits 

1 

K081028 14,185.00 6 >1540900,<1540933.33 >493133.33,<493166.67 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

J 
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Homestake Mining Company - Grants, New Mexico Project , 12019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD K083 Zone: :tnner 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 7 data points: 

List of grids with fewer than 7 data points: 

K083013 
13,161.17 
12 
>1540466.67,<1540500 
>493066.67,<493100 

Count(No. of Points) 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 28,000: Count(Grid) 0 

List of grids with Gamma greater than 28,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: K09 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By; Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 9, 1995 

Highest Average 33' Grid for each 500' Grid: 

***K091 14,953.15 
K092 13,474.31 
K093 14,429.82 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K091089 
North limits: >1540800.00,<1540833.33 
East limits: >494266.67,<494300.00 



Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K091 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 

East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K091089 

14,953.15 
13 
>1540800,<1540833.33 

>494266.67,<494300 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

( List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:ID P.092 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K092015 
13,474.31 
16 
>1540933.33,<1540966.67 
>494533.33,<494566.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Numbe~ of grids with Gamma greater.than 21,000: count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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( Homestake Mining Company - Grants, New Mexico Project , 120/9s 
GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID K093 Zone: 

The Grid with the Max. Gamma Grid: K093092 
Ave. Garmna 14,429.82 
No. of Points 17 
North Limits : >1540366.67,<1540400 
East Limits: >494333.33,<494366.67 

Min(No. of Points) : 11 

Number of grids with fewer than 5 data points: Count ( Grid) : 0 

List of grids with fewer than S data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: KlO 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 9, 1995 

Highest Average 33' Grid for each 500' Grid: 

Kl0l 
***K102 

13,232.20 
13,832.89 

***Highest average 33" grid within the 1000" grid 

Coordinates for: K102014 
North limits: >1540933.33,<1540966.67 
East limits: >495500.00,<495533.33 

i 
i 
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Homestake Mining Company- Grants, New Mexico Project 1;20;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:tD K101 

The Grid with the Max. Gamma 

Min(No. of Points) : 11 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

K101037 
13,232.20 
15 
>1540900,<1540933.33 
>495200,<495233.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave; Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID -K102 Zone: outer 

The Grid with the Max. Gamma Grid: Kl02014 

Ave. Gamma 13,832.89 
No. of Points 18 
North Limits : >1540933. 33, <1540966. 67 

East Limits : >495500,<495533.33 

Min(No. of Points) : 14 

Number of grids with fewer than 5 data points: count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: L03 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 11, 1995 

Highest Average 33' Grid for each 500' Grid: 

***L032 15,671.11 

***Highest average 33" grid within the 1000" grid 

Coordinates for: L032043 
North limits: >1539966.67,<1540000.00 
East limits: >488866.67,<488900.00 



I 
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Homestake Mining Company - Grants, New Mexico Project ,120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D L032 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L032043 
15,671.11 
18 
>1539966.67,<1540000 
>488866.67,<488900 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: L04 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 12, 1995 

Highest Average 33' Grid for each 500' Grid: 

***L041 15,188.61 

***Highest average 33" grid within the 1000" grid 

Coordinates for: L04 l l l 7 
North limits: >1539700.00,<1539733.33 
East limits: >489000.00,<489033.33 
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Homestake Mining Company - Grants, New Mexico Project , 12019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID L041 

The Grid with the Max. Gamma 

Min(No. of Points) : 16 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 dat~ points: 

List of grids with fewer than 5 data points: 

Zone: 

L041117 
15,188.61 
17 
>1539700,<1539733.33 
>489000,<489033.33 

Count(Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma. greater·than 21,000: Count ( Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: L06 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Dat.e: May 12, 1995 

Highest Average 33' Grid for each 500' Grid: 

***L061 
L062 

16,182.18 
14,230.73 

***Highest average 33" grid within the 1000" grid 

Coordinates for: L061048 
North limits: >1539900.00,<1539933.33 
East limits: >491333.33,<491366.67 



Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRJ:D L061 Zone: Outer 

The Grid with the Max. Gamma Grid: L061048 
Ave. Gamma 16,182.18 
No. of Points 11 
North Limits : >1539900, <1539933. 33 
East Limits : >491333. 33, <491366. 67 

Min(No. of Points) : 10 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma. greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project 1120/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID L062 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid : 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with'fewer than S .data points: 

Zone: 

L062064 
14,230.73 
22 
>1539833.33,<1539866.67 
>491500,<491533.33 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North.Limits East Limits 

Number of grids with Gamma greater.than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: L07 

Homestake Mining Company- Grants, New Mexico 
GPS Radiological Surveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 26, 1995 

Highest Average 33' Grid for each 500' Grid: 

***L071 
L072 
L073 
L074 

13,413.47 
13,074.79 
11,100.08 
10,197.15 

***Highest average 33" grid within the 1000" grid 

Coordinates for: L071222 
North limits: >1539566.67,<1539600.00. 
East limits: . >492133.33,<492166.67 
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Homestake Mining Company - Grants, New Mexico Project 112019s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GR:CD L071 

The Grid with the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L071222 
13,413.47 
17 
>1539566.67,<1539600 
>492133.33,<492166.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count{Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 

Page Number 

' l. 

I 

1 



Homestake Mining Company - Grants, New Mexico Project , 120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRI:D L072 

The Grid With the Max. Gamma 

Min(No. of Points) : 7 

Grid: 
Ave. Gamma 

No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L072165 
13,074.79 

14 
>1539633.33,<1539666.67 
>492533.33,<492566.67 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project , ;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRID L073 

The Grid with the Max. Gamma 

Min(No. of Points) : 12 

Grid: 
Ave. Gamma 
No. of Points 
North Lirni ts : 
ast Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L073056 
11,100.08 
12 
>1539433.33,<1539466.67 
>492466.67,<492500 

Count(Grid) :0 

Outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Homestake Mining Company - Grants, New Mexico Project ,120/gs 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

AN~ERSON ENGINEERING COMPANY, INC. 

GRI:D L074 

The Grid with the Max. Gamma Grid: 
Ave. Gamma 
No. of Points 

L074011 
10,197.15 
13 

Zone: 

North Limits : >1539466.67,<1539500 
East Limits >492500,<492533.33 

Min(No. of Points) : 13 

Number of grids with fewer than 5 data points: Count(Grid) :0 

List of grids with fewer than 5 data points: 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater'than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits East Limits 
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Grid: LOS 

Homestake Mining Company - Grants, New Mexico 
GPS Radiological Smveys 

By: Environmental Restoration Group, Inc. 
Anderson Engineering Company, Inc. 

Date: May 26, 1995 

Highest Average 33' Grid for each 500' Grid: 

***L081 
L082 

18,054.07 
13,010.79 

***Highest average 33" grid within the 1000" grid 

Coordinates for: L081015 
North limits: >1539933.33,<1539966.67 
East limits: >493033.33,<493066.67 
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Homestake Mining Company - Grants, New Mexico Project ,;20/9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GJUD L081 

The Grid with the Max. Gamma 

Min(No. of Points) : B 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L081015 
18,054.07 
14 
>1539933.33,<1539966.67 
>493033.33,<493066.67 

Count(Grid) :0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits 

Count(Grid) 
\ 

0 

East Limits 

Page Number 1 



Homestake Mining Company - Grants, New Mexico Project , 120;9s 

GPS Radiological Surveys 
By: ENVIRONMENTAL RESTORATION GROUP, INC. 

ANDERSON ENGINEERING COMPANY, INC. 

GRm L082 

The Grid with the Max. Gamma 

Min(No. of Points) : 9 

Grid: 
Ave. Gamma 
No. of Points 
North Limits : 
East Limits : 

Number of grids with fewer than 5 data points: 

List of grids with fewer than 5 data points: 

Zone: 

L082012 
13,010.79 

14 
>1539966.67,<1540000 
>493533.33,<493566.67 

Count (Grid) : 0 

outer 

Grid Ave. Gamma No. of Points North Limits East Limits 

Number of grids with Gamma greater· than 21,000: Count(Grid) 0 

List of grids with Gamma greater than 21,000: 

Grid Ave. Gamma No. of Points North Limits . East Limits 
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OFC 

NAME 

DATE 

Mr. Roy Cellan 
Homestake Mining Company 
P.O. Box 98 · 
Grants, New Mexico 87020 

January 28, 1999 

SUBJECT: CLEANUP OF MILL AND WINDBLOWN CONTAMINATION, AMENDMENT NO. 32 

The U. S. Nuclear Regulatory Commission (NRC) staff has completed its review of Homestake 
Mining Company's (HMC's) Completion Report for Reclamation of Off-Pile Areas, submitted by 
letter dated December 18, 1995, and HMC's Mill Decommissioning Completion Report and 
amendment request, submitted by letter dated March 7, 1996. 

Based on the information contained in the two completion reports (CR's), and the various 
telephone conversations and HMC addenda to the CR's, the staff has determine that the 
radiological cleanup of soil and buildings at the Grants Mill site met applicable standards and 
license conditions, as documented in Enclosure 1, the Technical Evaluation Report (TEA). 
In addition, the requested amendments to Materials License SUA-1471 have been evaluated 
and determined to be acceptable, with the changes discussed with HMC (Roy Cellan) and 
documented in the TEA. 

Therefore,,pLJrsuant to Title 10 of the Code of Federal Regulations (10 CFR), Part 40, Source 
MateriaLtic_ense SUA 0 1471 is hereby amended as discussed in the TEA. All other--cdhditions·of 
this license'shall remain the same. The license is being reissued to incorporate·the revised and 
new license conditions (Enclosure 2). An environmental report is not required from HMC, since 
the amendment does not meet the criteria of 10 CFR 51.60(b)(2). An NRC staff environmental 
assessment was not performed, since this action is categorically excluded under 1() CFR ·· 
51.22(c)(11 ). 

If you have any questions regarding this letter or the enclosures, please contact the NRC 
Project Manager for the HMC site, Ken Hooks, at (301) 415-7777. 

Docket No.: 40-8903 
License No.: SUA-1471, Amendment No. 32 
Enclosures: As stated 
cc: R. Edge, DOE Grand Junction 

M. Hanning, NMED, Santa Fe 
G. Lyssy, EPA Region 6, Dallas 

Cases Closed: L51329, L51390 

Sincerely, rsigned by] . 
N. King Sta6Iein, Acting Chief 
Uranium Recovery Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards 

DISTRIBUTION: File Center PUBLIC NMSS r/f URB r/f 
BSpitzberg, RIV 

ARamirez 
TJohnson ACNW CNWRA EBrummett 

(w/o Encl.): MHodgers MLaymn 
DOCUMENT NAME: S:DWM\URB\KRH\HMCCLNUP.898 

-c ~ URB v URB 

KHooks CAbra£ KStablein 



UNITED STATES 

NUCLEAR REGULATORY ,COMMISSION 
WASHINGTON, D.C. 20555--0001 

Mr. Roy Cellan 
Homestake Mining Company 
P.O. Box 98 
Grants, New Mexico 87020 

January 28, 1999 

SUBJECT: CLEANUP OF MILL AND WINDBLOWN CONTAMINATION, AMENDMENT NO. 32 

The U. S. Nuclear Regulatory Commission (NRC) staff has completed its review of Homestake 
Mining Company's (HMC's) Completion Report for Reclamation of Off-Pile Areas, submitted by 
letter dated December 18, 1995, and HMC's Mill Decommissioning Completion Report and 
amendment request, submitted by letter dated March 7, 1996. 

Based on the information contained in the two completion reports (CR's), and the various 
telephone conversations and HMC addenda to the CR's, the staff has determine that the 
radiological cleanup of soil and buildings at the Grants Mill site met applicable standards and 
license conditions, as documented in Enclosure 1, the Technical Evaluation Report (TEA). In 
addition, the requested amendments _to Materials License SUA-1471 have been evaluated and 
determined to be acceptable, with th~ changes .discussed with HMC (Roy Cellan) and 
documented in the TEA. · · ··· --- · · · · 

Therefore, pursuant to Title 10 of the Code of Federal Regulations (10 CFR), Part 40, Source 
Material License SUA-1471 is hereby amended as discussed in the TEA. All other conditions of 
this license shall remain the same. The license is being reissued to incorporate the revised and 
nel(V license c·onditions (Enclosure 2). An environmental report is not required from HMC, since 
the amendment does not meet the criteria of 10 CFR 51.60(b)(2). An NRC staff environmental 
assessment was not performed, since this action is categorically excluded under 1 O CFR 
51.22(c)(11 ). 

If you have any questions regarding this letter or the enclosures, please contact the NRC 
Proiect Manager for the HMC site, Ken Hooks, at (301) 415-7777. 

"x'<et No.: Ll.0-8903 
License No.: SUA-1471 
Amendment No. 32 

Enclosures: As stated 

cc: R. Edge, DOE Grand Junction 
M. Hanning, NMED, Santa Fe 
G. Lyssy, EPA Region 6, Dallas 

Sincerely, 

~y JJ-k.-l-if ~~ 
N. King Stablein, Acting Chief 
Uranium Recovery Branch 
Division of Waste Management 
Ott ice of Nuclear Material Safety 
· and Safeguards 
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TECHNICAL EVALUATION REPORT 

HOMESTAKE MINING COMPANY'S 
COMPLETION REPORT FOR RECLAMATION OF OFF-PILE AREAS 

AND THE MILL DECOMMISSIONING COMPLETION REPORT 

DATE: December 16, 1998 

DOCKET NO. 40-8903 LICENSE NO. SUA-1471 

LICENSEE: Homestake Mining Company of California 

FACILITY: Homestake (~rants Uranium Mill Site) 

PROJECT MANAGER: K. Hooks 

TECHNICAL REVIEWERS: E. Brummett, Ted Johnson 

I 

SUMMARY AND CONCLUSIONS: 

· BY letter dated December 18, 1995, the Homestake Mining Company ·of Califomia (HMC) 
submitted, as required by License Condition 29F, a Completion Report For Reclamation of Off­
Pile Areas, documenting soil cleanup and verification for most of the Homestake uranium mill 
site near Grants, New Mexico. Also, by letter dated March 7, 1996, HMC provided the Mill 
Decommissioning Completion Report (CR) and requested an amendment to remove License 
Conditions (LCs) 29, 290, and 29F. The NRC staff has reviewed both CRs, the subsequent 
revisions, supporting documents, and results of the staff's confirmatory survey and concludes 
that the reclamation data provides reasonable assurance that the radiological cleanup of soil 
and buildings meets the applicable standards in 10 CFR Part 40 and that applicable LCs 
were met. 

DESCRIPTION OF LICENSEE'S AMENDMENT REQUEST: 

In response to an NRC staff comment, HMG revised its amendment request (May 21, 1998) 
such that: LC 29E becomes LC 37K; LC 29 is deleted because mill and windblown cleanup is 
complete; LC 37B is revised to include decommissioning of the groundwater restoration 
facilities; and LC 37 J is added to require use of the approved 1994 soil cleanup verification plan 
for the groundwater restoration facilities area. 

BACKGROUND: 

Staff reviewed both CRs and provided 32 comments to HMC on September 23, 1996. HMC's 
response was submitted October 15, 1996, and additional data were later provided: soil Ra-
221) 2:- ~,ysi'." for thp solit confirmatory samplec rm Nc-vpml-\er ?6. 2rid soil background data on 
December 18, 1996. HMC provided additional information dated March 27 and July 23, 1997, 
May 21 and October 8, 1998, related to comments on the CRs and comments resulting from 
the 1998, related to comments on the CRs and comments resulting from the site inspections 
conducted October 1996 and January 1998. These HMC documents should be considered part 
of the CRs. 

Enclosure 



HMC performed cleanup of radiological contamination at the Homestake site from 1988 to 
1995. The soil cleanup was done in two phases, each under a different approved plan. LC 29 
directed the early cleanup and verification of windblown tailings and was revised in 1995 for the 
second phase (90 percent of the site) of windblown cleanup and verification to reflect the 
improved verification program. Mill decommissioning was also specified by LC 29. 

HMC buried mill process and miscellaneous structures in pits as described in Sections 2.3 and 
2.4 of the 1993 Reclamation Plan. The disposal pits do not contain significant amounts of 
11 e.(2) byproduct material (page two of mill CR), but HMC provided radon barrier covers and 
performed testing to demonstrate that the pits meet the disposal cell criteria of Part 40 
Appendix A. 

TECHNICAL EVALUATION: 

The NRC staff reviewed radiation aspects of remedial actions at the HMC Homestake mill site 
to ensure that residual·radioactive materials were cleaned up and controlled in accordance with: 
specifications in the Reclamation Plan, LC 29, and Part 40 Appendix A Criterion 6 (radiological 
requirements for disposal cell covers and limits for radium (Ra-226) in soil). The regulations to 
be met for this review also include 10 CFR 40.42U) which requires, in part, a radiation survey 
and report with gamma radiation levels in mSieverts or microroentgen per hour at one meter, 
and Part 40.42(k) requirements that a reasonable effort has been made to eliminate residual 
radioactive contamination, and a radiation· ·survey and other submitted information to 
demonstrate that the premises is suitable for release. Areas of review included contaminated 
material excavation, soil and building cleanup verification procedures and data, final radon flux 
measurements, and cover radio_logical data. •. 

Decommissioning records review and confirmatory survey activities·were conducted by staff 
during inspections performed September 30 to October 2, 1996 (NRC, 1997a), February 13, 
1997 (NRC, 1997b), and January 12-14, 1998 (NRC, 1998). These inspections document that 
the data reviewed and the radiological survey and soil analysis results were acceptable. One 
follow-up item related to the trucking yard soil and buildings was addressed by HMC's submittal 
of May 21, 1998. 

Soil cleanup of mill-related radionuclides other than Ra-226 was considered, but cleanup 
criteria were not proposed because soil thorium-230 levels in excess of Ra-226 were not 
anticipated from the alkaline process used at the mill. Some uranium measurements were 
performed, but most of the mill yard, where yellowc~ke spills were likely, was treated as a 
disposal area. 

During the review, with respect to the above criteria and commitments, NRC staff noted the 
following: 

1. Soil Cleanup and Verification: The CR indicates that approved procedures for soil 
verification were appropriately applied. The licensee divided the site into 33 X 33 foot 
(10 x 10 rietpr) grids and composite soil samples (t::iln~n ;,. r,rirl ,nith hiohest aamma level 
in each block) and gamma readings were taken, a::; 00s1gnaleu 111 tne p1an, to verify 
cleanup levels. Of the 72 soil samples taken in the inner zone (around the tailings piles), 
the average Ra-226 value was 1.1 pCi/g and no sample exceeded 5 pCi/g. Of the 78 
samples taken in the outer zone, the average value was 2.9 pCi/g and no sample 
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exceeded 8 pCi/g. The cleanup criterion w_as exceeded in one grid in the buffer zone 
(beyond the excavated area) but additional analysis of the sample indicated an acceptable 
level of Ra-226. 

The staff determined that the quality control program delineated in LC 29E appears to 
have been followed (consjdering both the Ra-226 and uranium data), and that the data are 
adequate to demonstrate compliance with the soil Ra-226 cleanup standards. 

2. Equipment and Building Cleanup: A potential problem with the determination of surface 
activity was discovered during the inspection of October 1996, because an incorrect 
efficiency factor was used for converting instrument readings (counts) to activity 
(disintegrations). However, HMC reviewed procedures (HMC, 1997) and found that a 
conservative error in determining probe size reduced the underestimation of total activity 
from 100 to 24 percent. Also, the removable activity had been overestimated 130 percent. 
Examination of records by NRC staff, allowing for the needed corrections, indicated that 
released material did not exceed the recommended release limits. The remaining 
buildings also meet release limits. 

3. Cover Radon Flux: The six disposal pits in the mill yard and the two between the two 
tailings piles contain mill-related debris (and grout for stability). HMC measured the radon 
flux over the three areas (mill yard, pit 4, and pit 5) with results averaging 5.6, 5.6, and 
3.4 pCi/m2s, respectively, well below the 20 pCi/m2s limit. The·measurernents were 
determined to have been performed appropriately. The disposal pits have at least 4 feet of 
radon barrier cover (would control radon emanation for over 1000 years) and are in the 
area to be deeded to the federal government for custody in perpetuity. 

4. Cover Radiation Levels: Staff determined that the number of measurements and resulting 
data for the disposal pits and mill yard area are acceptable for demonstrating that the 
covers have reduced gamma exposure levels from the waste to approximately 
background. Also, the licensee provided data (HMC, 1994 and 1995a) indicating that the 
material to be utilized for the radon barrier of the cover had Ra-226 values within the range 
of local soil background values. 

5. Cover Stability: The stability of the cover over the disposal pits/mill yard was partially 
addressed in the Reclamation Plan (HMC, 1993 - see App B #8) by placing a cement 
mixture over the debris to reduce settlement/subsidence. The NRC staff has yet to review 
the final site drainage plan. The approved site drainage plan should provided assurance 
that the disposal pit covers will be stable (minimal erosion) for at least 200 years. 

1 

Based on the above observations, and on the results of on-site inspections performed by NRC 
staff, the NRC staff concludes that the radiological aspects of construction were performed in 
accordance with the approved Reclamation Plan and that radiological cleanup and control 
verification data demonstrate compliance with the criteria in 10 CFR Part 40. The NRC staff 
determined that the CR information provides reasonable assurance that the land, beyond the 
area to be deeded to the federal government, is suitable for release. 
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RECOMMENDED LICENSE CHANGES: 

Delete all of LC 29 (see LC 37K below) because the mill decommissioning is complete and 
approved, the borrow area locations have been documented and approved, and the 90 day 
requirement for CR submittal has been met. 

Revise LC 378 to read "The final reclamation of the area that includes the small tailings pile and 
the two evaporation ponds will include the disposal of the contaminated groundwater restoration 
materials and precipitated solids from the evaporation ponds. The small tailings pile and 
evaporation ponds will be recontoured and covered with radon barrier material. The 
placement of the barrier on the small tailings pile shall be done in accordance with the material 
types, thicknesses, and placement criteria described in Homestake Mining Company's Final 
Radon Barrier Design for the Small Tailings Pile, transmitted to the NRG in August 1996 . 

. [Applicable Amendments: 27, 32]" 

Add LC 37J to read "The soil cleanup program associated with the decommissioning of the 
groundwater restoration facilities and small tailings pile reclamation shall be done as specified 
in the submittal of September 15, 1994, and as modified by the submittal of December 13, 
1995." • 

Add LC 37K (revision of the previous LC 29E) to read, "The licensee shall implement a quality 
control (QC) .pn:>grarn for th_e soil cl_eanup verification program to include sending at le.ast : i.: > 
10 percent of the samples (randomly selected) to a vendor laboratory for Ra-226 analysis: If: 
the vendor laboratory uses gamma spectroscopy, at least 30 percent of these QC samples shall 
also be chemically analyzed. [Applicable Amendments: 20 and 32]" 

\ 

REFERENCES: 

HMC "Reclamation Plan, Revision 10/93," issued by letter dated October 29, 1993. 

HMC Letter "Radon Barrier Material Test Results," March 15, 1994. 

HMC Letter "Final Radon Barrier Design for the Large Tailings Facility," June 16, 1995a. 

HMC Letter "Completion Report for Reclamation of Off-Pile Areas," December 18, 1995b. 

HMC Letter "Completion Report - Mill Decommissioning," March 7, 1996a. 

HMC Letter "Response to 9/23/96 NRG Comments," October 15, 1996b. 

HMC Letter "Laboratory Results for 11 Soil Samples Taken 10/2/96," November 26, 
1996c. 

HMC Letter "Submittal of Map for 1988 Radium Background Information," December 18, 
1996d. 

HMC Letter "Response to NRC's 2/11/97 Draft Comments," March 27, 1997a. 
HMC Letter "Resubmittal of Responses to Earlier NRG Comments," July 23, 1997b. 
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HMC Letter "Responses to NRC Comments in 4/23/98 Letter," May 21, 1998a. 

HMC Letter '.'Response to Comments on Completion Reports for Off-Pile Cleanup and 
Mill Decommissioning," Oc_tober 8, 1998b. 

HMC Letter "Mill Cover Inspection Dated 10/15/98, Response to Comments," October 22, 
1998c. 

NRC Letter "Soil Cleanup Verification Survey and Sampling Plan," (License Amendment 
No. 20) _March 1, 1995. 

NRC Letter "Comments on Radiological Sections of Completion Reports," September 23, 
1996. 

NRC Inspection Report 40-8903/96-02, January 23, 1997a. 

NRC FAX of Draft Comments on Completion Reports, February 11, 1997b. 

NRC Inspection Report 40-8903/97-01, April 2, 1997c. 

NRC FAX of Comments on HMC's 3/27/97 Letter, May XX, 1997d. 

; 

NRG Inspection Report 40-8903/98-0t,:;:Febn:iary i 3, 1998a. 

NRC Letter "Previously Faxed Comments on Completion Reports," April 23, 1998b. 

NRC Inspection Report 40-8903/98201, November 9, 1998c. 

ENVIRONMENTAL IMPACT EVALUATION: 

An environmental report from HMC is not required by 10 CFR51.60(b)(2), since this 
amendment will not authorize or result in: (i) a significant expansion of a site, (ii) a 
significant change in the types of effluents, (iii) a significant increase in the am_ount of 
effluents, (iv) a significant increase in individual or cumulative occupational radiation 
exposures, or (v) a significant increase in the potential for or consequences from 
radiological accident. 

An NRC staff environmental assessment was not performed, since this amendment is 
categorically excluded under 10 CFR 51 .22 ( c) ( 11), as: (i) there is no sign if ica nt change 
in the types or significant increase in the amounts of any effluent that may be released 
off site, (ii) there is no significant increase in individual or cumulative occupational 
radiation exposure, (iii) there is no significant construction impact, and (iv) there is no 
significant increase in the potential for, or consequences from, radiological accidents. 
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Nucle;ir Reg11J;i1orv Commission now or here;1f1er in effect ;rnd to any clll1di1ion, specified he low. 

------------------------------------------,'~ 
Licensee 

I. 
Homestake Mining Company 

P.O. Box 98 
7 Grants, New Mexico 87020 

3. License Number SUA-1471, Amendment No. 32 

Until NRC determines site· f 
>--------------~----------- iN· 

reclamation is adequate. 
4. Expiration Date [Applicable Amendment: 12] :~: 

1-----------~4_,,a~-an-r,g,.,oc,,3~---------- '!!! 
5. Docket or !!l Reference No. 

--~~------,,------------------'--------------------------- ~l 
6. Byproduct. Source. and/or 

Special Nuclear !'kllerial 
7. Chemic:il and/or Pln.~ical 8. Maximum Amount that Licensee ~' 

Form Mav Possess at Anv One Time 
U1HJer This License . 

Uranium Any Unlimited. 

9 •' :A~th:orized .Place,:_of Use: The licensee's uranium mill located in Cib~!i°CoL.1nty,:Newi11exico; 
County, New Mexico. [Applicable Amendment 12, 29] . ·-· 

10. 

11. 

This license authorizes only the possession of residual uranium and byproduct material in the form. 
of uranium waste tailings and other byproduct waste generated by the licensee's past milling 
operations in accordance with Tables 1 and 3 and the procedures submitted by letter dated 
September 2, 1993, as modified by letter dated March 7, 1996. 

Anywhere the word "will" is used, it shall denote a requirement. 

(Applicable Amendments: 2, 6, 12, 16, 24] 

DEL:ETED by Amendment 21. 

12. Periodic embankment inspections of the large and small tailings embankment shall be conducted 
by knowledgeable individuals who are f amihar with the site arid mining operations. An annual 
status report shall be included in the Semi-Annual Environmental Report for the second half of the 
year. 

[Applicable Amendments: 2, 12, 14, 24] 

13. DELETED by Amendment No. 27. 

14. 

15. 

Release of equipment or packages from the restricted area shall be in accordance with the 
~...,.,~r• +c SUA-1471 entitled "Guidelines f0~ Decorit;:,m1natior, c._" Fe:cilities and Equipment 0 ric: 

to Release for Unrestricted Use or Termination of Licenses for Byproduct or Source Materials," 
dated September 1984. [Applicable Amendments: 21, 31] 

The results of all effluent and environmental monitoring required by this license shall be reported in 
accordance with 10 CFR 40, Section 40.65, with copies of the report sent to the NRC. Monitoring 
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16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

data shall be reported in the format shown in the attachment to SUA-1471 entitled, ~Sample Format 
for Reporting Monitoring Data." For purposes of 10 CFR 40.65 reporting requirements, only 
groundwater radionuclide data from the point of compliance wells and backgrounds well P shall be 
reported. [Applicable Amendments:_ 5, 31] · 

Before· engaging in any activity not previously assessed by the NRC, the licensee shall prepare and 
record an environmental evaluation of such activity. When the evaluation indicates that such 
activity may result in a significant adverse environmental impact that was not previously assessed 
or that is greater than that previously assessed, the licensee shall provide a written evaluation of 
such activities and obtain prior approval of the NRC in the form of a license amendment. 

Prior to termination of this license, the licensee shall provide for transfer of title to byproduct 
material and land, including any interests therein (other than land owned by the United States or the 
State of New Mexico), which is used for the disposal of such byproduct material or is essential to 
ensure the long-term stability of such disposal site, to the United States or the State of New Mexico, 
at the State's option. 

DELETED by Amendment _No. 27. 

DELETED by Amendment No. 17. 

DELETED by Amendment No. 21. 

The site Radiation Protection Administrator (RPA), who is responsible for conducting the site 
radiation safety program, shall possess the minimum qualifications as specified in Section 2.4.1 of 
Regulatory Guide 8.31, "Information Relevant to Ensuring that Occupational Radiation Exposures 
at Uranium Mills will be As Low As is Reasonably Achievable." [Applicable Amendment: 27] 

The results of sampling, analyses, surveys and monitoring; the results of calibration of equipment, 
reports on audits and inspections; all meetings and training courses required by this license and 
any subsequent reviews, investigations, and corredive actions, shall be documented. Unless 
otherwise specified in the NRC regulations, all such documentation shall be maintained for a period 
of at least 5 years. 

Standard procedures shall be established for all activities involving radioactive materials that are 
handled, processed, or stored. Procedures shall enumerate pertinent radiation safety practices to 
be followed. Additionally, written procedures shall be established for environmental monitoring, 
bioassay analys~s. and instrument calibrations. An up-to-date copy of each written procedure shall 
be kept in the area to which it applies. 

All written procedures shall be reviewed and approved in writing by the RPA before implementation 
and whenever a change in procedure is proposed to ensure that proper radiation protection 
principles are being applied. In addition, the RPA shall perform a documented review of all existing 
prc-.:edures at i~a;:.t annually. 

[Applicable Amendment: 27) 

The licensee shall be required to use a Radiation Work Permit (R'NP) for all work or nonroutine 
maintenance jobs where the potential for significant exposure to radioactive material exists and for 
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which no standard written procedure already exists_ The RWP shall be approved by the RPA or his 
designee, qualified by way of specialized radiation protection training, and shall at least describe 
the following: 

The scope of work to be performed. 

Any precautions necessary to reduce exposure to uranium and its daughters. 

A. 

B. 

C. The supplemental radiological monitoring and sampling necessary prior to, during, and 
following completion of the work. 

25. DELETED by Amendment No. 21. 

26. Mill tailings, other than small samples for purposes such as research or analysis, shall not be 
transferred from the site without specific prior approval of the NRC in the form of a license 
amendment. The licensee shall maintain a permanent record of all transfers made under the 
provisions of this condition_ · 

. '27. DELETED by Amend.ment No. 21. 
. .. . .:,~-~; 

28. The licensee shall maintain an NRC-approved financial suretyan-angement consistent with 10 CFR 
40, Criteria 9 arid 10, adequate to cover the estimated costs, if accomplished by a third party, for 
deC6inmissioning and decontamination of the mill and mill site,-reclamation of. tailings or waste 
disposal areas, ground-water restoration, and the long-term surveillance fee. Within 3 months of 
NRC approval of a revised reclamation plan, the licensee shall submit for NRC review and approval 
a proposed revision to the financial surety arrangement if estimated costs for the newly approved 
plan exceed the amoun, covered in the existing financial surety. The revised .su-rety arrangement 
shall then be in effect within 3 months of written NRC approval. 

Annual updates to the surety amount by 10 CFR Part 40, Appendix A, Criteria 9 and 10, shall 
be submitted to the NRC at least 3 months prior to the anniversary date, which is designated 
as June-30 of each year. Along with each proposed revision-or annual update, the licensee 
shall submit supporting documentation showing a breakdown of costs and the basis for the 
cost estimate. The attachment to the license entitled, "Recommended Outline for Site 
Specific Reclamation and Stabilization Cost Estimates," outlines the minimum considerations 
used by the NRC in the review of site closure cost estimates. 

The licensee's currently approved surety, a Parent Company Guarantee issued by Homestake 
Mining Company, shall be continuously maintained in an amount no less than $24,000,000 for the 
purpose of complying with 10 CFR 40, Criteria 9 and 10, until a replacement is authorized by the 
NRC. The use of a parent company guarantee necessitates an evaluation of the corporate parent 
as part of the annual surety update. In addition to the cost information required above, the annual 
submittal must include updated documentation of the (1) letter from the chief financial officer of the 
parent ccm;:a:-,, ;:) auditor's :;:,ecial report confirmation cf~!-',:',;.---- -i (:ff--,r's t2tter, (3) 
schedule reconciling amounts in chief financial officer's letter to amounts in financial statements,' 
and (4) parent company guarantee if any changes are appropriate. 

[Applicable Amendments: 9, 12, 23, 24, 26) 

Prinied on rrcvcled paper 
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29. DELETED BY Amendment No. 32 

30. DELETED by Amendment No. 21. 

31. DELETED by Amendment No. 27] 

32. The licensee shall comply with the following: 

A. 

B. 

C. 

DELETED by Amendment No. 27. 

Analysis of urine samples shall utilize an LLD of at least 5 ug/I uranium. 

A copy of the report documenting the annual ALARA audit shall be submitted to the NRC, 
review within 30 days of completion of the audit. 

[Applicable Amendment: 2] 

33. DELETED by Amendment No. ~ 1. 

34. DELETED by A111endment No. 4. 

35. The licensee shaU irnplementa_grnundwater compliance monitoring program to assess the•. 
performance of the groundwater restoration program. This program is separate from the 
requirements in License Condition 15. The Licensee shall: 

A 

B. 

C. 

D 

Implement the groundwater monitoring program shown in groundwater monitoring program 
Table 2 as revised by the licensee's August 25, 1997 submittal. 

Comply with the following groundwater protection standards at the point of compliance wells 
D1, BP, X, S4, S3; M5,.and DO with background being recognized in well P. · 

ctir_omium := 0.06 mg/I, molybdenum= 0.03 mg/I, selenium= 0.10 mg/I, vanadium_=0.02 mg/I, 
uran(um = 0.04 mg/I, radium-226 and -228 = 5.0 pCi/I, and thorium-230 =0.30 pCi/1. 

Implement the corrective action program described in the September 15, 1989 
submittal, due to exceeding the groundwater protection standards, and as modified by the 
reverse osmosis system described in the January 15, 1998, submittal with the objective of 
returning the concentrations of molybdenum, selenium, thorium-?30, uranium, and vanadium 
to the site standards as listed in LC 35B. In addition, the reverse osmosis system will include 
the addition of Sample Point 2 downstream of the Mixing Tank. Composite samples from 
Sample Point 2 will be taken weekly for the first month, monthly for the rest of the first year, 
then quarterly thereafter and analyzed for U and Mo. The Sample Point 2 decrease in 
sampling is depen9ent on demonstrating acceptable levels of constituents before decreasing 
sampling fr 2c;us:1c;. 

Operate the two lined evaporation ponds, Pond #1 and Pond #2, and enhanced evaporation 
systems located in each pond as described in the June 8 and 28, 1990; and July 26, August 
16, August 19, September 2 and 15, 1994 submittals. 
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:1 
E Submit by March 31 of each year, a performance review of the corrective action program that 

details the progress towards attaining groundwater protection standards. 

[Applicable Amendments: 3, 4, 5, 7, 8, 10, 11, 16, 21, 28, 30;31] 

36. The licensee shall complete site reclamation in accordance with an approved reclamation plan. The 
ground-water corrective action plan shall be conducted as authorized by License Condition No. 35. 
All activities shall be completed in accordance with the following schedules. 

A. To ensure timely compliance with target completion dates established in the Memorandum of 
Understanding with the Environmental Protection Agency (56 FR 55432, October 25, 1991), 
the licensee shall complete reclamation to control radon emissions as expeditiously as 
practicable, considering technological feasibility, in accordance with the following schedule: 

B. 

(1) Windblown tailings retrieval and placement on the pile: 

For the Large lmpoundment - December 31, 1996. 

For the Small lmpoundment - May 31, 1997. 

(2) Placement of the interim cover to decrea·se the potential for tailings dispersal and 
erosion: 
For the Large lmpoundment - Decem·befr 31, 1996. -

For the Small lmpoundment - May 31, 1997. 
) 

(3) Placement of final radon barrier designed and constructed to limit radon emissions to 
an average flux of no more than 20 pCi/m2/s. 

For the Large lmpoundment which has no evaporation ponds - December 31, 2003. 

For the Small lmpoundment, tailings pile surface areas are essentially covered by 
evaporation ponds constructed as part of the ground-water corrective action program. 
Prior to December 31, 2012, the areas not covered by the evaporation ponds shall 
have final radon barrier in place. Final radon barrier placement over the entire pile shall 
be completed within 2 years of completion of ground-water corrective actions. 

[Applicable Amendment: 25] 

Reclamation, to ensure required longevity of the covered tailings and ground-water 
protection, shall be complete as expeditiously as is reasonably achievable, in accordance 
with the following target dates for completion: 

~1 1 Placerncnt Vi- e;os~on prott......:t.~;. JS part :7 reclamatcr-. :~· com~.::., ·vvitr, CritE. ;___ ~ cf 
Appendix A of 10 CFR Part 40: 

For the Large lmpoundment - September 30, 2004. 

For the Small lmpoundment - September 30, 2013. 
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[Applicable Amendment: 25] 1-

C. 

D. 

(2) Projected completion of ground-water corre.ctive actions to meet performance 
objectives specified in the ground-water corrective action plan - May 1, 2010. 

Any license amendment request to revise the completion dates specified in Section A must 
demonstrate that compliance was not technologically feasible (including inclement weather, 
litigation which compels delay to reclamation, or other factors beyond the control of the 
licensee). 

Any license amendment request to change the target dates in Section 8 above, must address 
added risk to the public health and safety and the environment, with due consideration to the 
economic costs involved and other factors justifying the request such as delays caused by 
inclement weather, regulatory delays, litigation, and other factor beyond the c6ntrol of the 
licensee. / 

[Applicable Amendment: 13, 22] 

37. The-litensee shall reclaim the large and small tailings impoundments as stat~tj in-their dctober''29, 
1993_, submittal, including the following requirements. · ·· · -

A. 

8. 

c_ 

o_ 

E. 

F. 

The radon barrier. for the large tailings pile shall be in accordance with-material types.­
thicknesses and placement criteria described in Homestake Mining Company's Final Radon 
Barrier Design for the Large Tailings Pile, submitted June 16, 1995. [Applicable Amendment: 
22] . 

The final reclamation of the area that includes the small tailings pile and the two evaporation 
ponds will include the disposal of the contaminated groundwater restoration materials and 
precipitated solids from the evaporation pond:,. The small tailings pile and evaporation ponds 
will be reconstructed and covered with radon barrier material. The placemenrof the barrier 
on the_ small tailings pile shall be done in accordance with the material types, thicknesses, 
and placement criteria described in Homestake Mining Company's Final Radon Barrier 

··· Design for the Small Tailings Pile, transmitted to the NRC in August 1996. · [Applicable 
Amendments: 27, 32) 

The licensee shall submit a construction quality control program for NRC review and approval 
prior to placing any portion of the radon barrier that will ensure that the specification which 
limits the activity of the radon barrier material to 5 pCi/g above background is not exceeded. 

The construction quality assurance and control program shall be as defined in the Staff 
Technical Position On Testing and Inspection (NRC, 1989). The acceptable correlation 
between ASTM D 2922 and ASTM D 1556 shall be as defined in the licensee's April 30, 
1992, submittal. 

OMITTED in Amendment No. 14_ 

The radon barrier shall not be placed on the top surface of the large tailings impoundment 
until the settlement has been demonstrated to be at least 90 percent of expected settlement, 
and the results of this determination have been reviewed and accepted by the NRC. The 
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G. 

H. 

the impoundment. Care shall be taken to preclude the possibility of ponding. Before the 
erosion protection is placed, it shall be verified that the radon barrier material meets the 
specifications. 

The adequacy of the erosion protection proposed for the side slopes of both the large and 
small impoundments shall be reevaluated considering any increases in impoundment heights 
due to the revised radon attenuation cover design. 

DELETED by Amendment No. 21. 

i~ 
!~ 
i~ 
j. ,-

I. A completion report shall be provided within 6 months of the completion of construction. This · /~ 
report, including as-built drawings, shall verify that reclamation of the site has been performed 1~ 

J. 

K. 

according to the approved plan. The report shall also include summaries of results of the :~ 
quality assurance and control testing to demonstrate that approved specifications were met. .~ 

The soil cleanup program associated with the decommissioning of the groundwater 
restoration facilities and small tailings pile reclamation shall be done as specified in the 
submittal of September 15, 1994, and as modified by the submittal of December 13, 1995. 
[Applicable Amendment: 32) · 

The licensee shall implement a quality control (QC) program for the soil cleanup verification 
program to include sending at least JO percent of_ the samples. (randomly selected) to a 
vendor laboratory for Ra-226 analysis. If the vendor laboratory uses gamma spectroscopy, at 
least 30 percent of these QC samples shall also be chemically analyzed. [Applicable 
Amendment: 32) 

[Applicable Amendment: 14) 

38. The licensee is authorized to use water collected as part of the site ground-water corrective action 
program for conditioning soils during placement of the interim cover or the radon barrier on the 
tailings impoundments. The licensee shall. also analyze samples of the collection water being used 
for this purpose for radium-226 and 228 content semiannually. If sample results exceed 30 pCi/I 
combined radium, the licensee shall perform an evaluation of the potential impacts of using this 
water on the required design of the radon barrier and submit the evaluation for NRC review within 
30 days of receipt of sample results. [Applicable Amendment: 18) 

39. DELETED by Amendment No. 31. 

Date--,/ /2'-'---zJ~/--'-f 7_ r 7 

FOR THE NUCLEAR REGULA TORY COMMISSION 

Jf x:/ ~['(_~L~:,__, 

N. King'Stablein, Acting Chief 
Uranium Recovery Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards 
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Soil Analytical Data

EPA Draft HHRA, 2013

Sample # Location Lab Matrix Lab_Name Analysis Analyte Result Units Qualifier Lab Qualifier MDL MDL Units Lab COC No Event Comments Lab_Samp_No

BK1-1 BK1-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Beta 26.3 PCI/GDRY 5.52 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Bi212 0.87 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Bi214 0.821 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0229 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Cs137 0.093 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation I131 PCI/GDRY ND 4.4 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation K40 16.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Pb212 0.89 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Pb214 0.86 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Ra223 0.251 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Ra226 1.45 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Ra228 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Th227 0.12 PCI/GDRY 0.129 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Th228 0.98 PCI/GDRY 0.096 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Th230 0.7 PCI/GDRY 0.0794 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Th232 0.87 PCI/GDRY 0.0793 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Th234 0.56 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Tl208 0.285 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation U234 0.6 PCI/GDRY 0.07 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation U235 0.091 PCI/GDRY PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation U235 0.03 PCI/GDRY 0.0838 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation U238 0.73 PCI/GDRY 0.083 PCI/GDRY EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Yield 94.7 *% *% EPA Sampling B1.09889H

BK1-1 BK1-1 SOIL NAREL Radiation Yield 89.6 *% *% EPA Sampling B1.09889H

BK1-2 BK1-2 SOIL NAREL Radiation Alpha 5.8 PCI/GDRY 3.41 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 1.94 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Beta 25.4 PCI/GDRY 5.74 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Bi212 1.11 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Bi214 0.86 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0195 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Cs137 0.068 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation I131 PCI/GDRY ND 4.16 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation K40 18 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Pb212 1.01 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Pb214 0.94 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Ra226 1.66 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Ra228 1.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Th227 0.061 PCI/GDRY 0.132 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Th228 1.21 PCI/GDRY 0.1 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Th230 1.02 PCI/GDRY 0.107 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Th232 1.12 PCI/GDRY 0.0556 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Th234 0.39 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Tl208 0.316 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation U234 0.78 PCI/GDRY 0.0723 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation U235 0.101 PCI/GDRY PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation U235 0 PCI/GDRY 0.0654 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation U238 0.8 PCI/GDRY 0.0723 PCI/GDRY EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Yield 79.6 *% *% EPA Sampling B1.09890A

BK1-2 BK1-2 SOIL NAREL Radiation Yield 85.6 *% *% EPA Sampling B1.09890A

BK1-3 BK1-3 SOIL NAREL Radiation Alpha 5.6 PCI/GDRY 3.71 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Ba140 PCI/GDRY ND 1.65 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Beta 27.6 PCI/GDRY 5.57 PCI/GDRY EPA Sampling B1.09891B
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Soil Analytical Data

EPA Draft HHRA, 2013

Sample # Location Lab Matrix Lab_Name Analysis Analyte Result Units Qualifier Lab Qualifier MDL MDL Units Lab COC No Event Comments Lab_Samp_No

BK1-3 BK1-3 SOIL NAREL Radiation Bi212 1.24 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Bi214 1 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.018 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Cs137 0.066 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation I131 PCI/GDRY ND 3.38 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation K40 17.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Pa234m 1.09 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Pb212 1.19 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Pb214 1.06 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Ra223 0.313 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Ra226 2 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Ra228 1.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Th227 0.065 PCI/GDRY 0.0934 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Th228 1.15 PCI/GDRY 0.0999 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Th230 1.16 PCI/GDRY 0.0691 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Th232 1.1 PCI/GDRY 0.0791 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Th234 0.88 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Tl208 0.378 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation U234 1.07 PCI/GDRY 0.0937 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation U235 0.059 PCI/GDRY 0.0889 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation U235 0.123 PCI/GDRY PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation U238 1.12 PCI/GDRY 0.0648 PCI/GDRY EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Yield 88.4 *% *% EPA Sampling B1.09891B

BK1-3 BK1-3 SOIL NAREL Radiation Yield 88.9 *% *% EPA Sampling B1.09891B

BK1-4 BK1-4 SOIL NAREL Radiation Alpha 6.5 PCI/GDRY 3.33 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.36 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Beta 22.8 PCI/GDRY 5.6 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Bi212 1.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Bi214 0.94 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.023 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Cs137 0.063 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation I131 PCI/GDRY ND 5.65 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation K40 17.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Pb212 1.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Pb214 1.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Ra223 0.344 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Ra226 1.75 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Ra228 1.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Th227 0.14 PCI/GDRY 0.099 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Th228 1.44 PCI/GDRY 0.0732 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Th230 1.56 PCI/GDRY 0.0733 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Th232 1 PCI/GDRY 0.0838 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Th234 0.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Tl208 0.377 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation U234 1.22 PCI/GDRY 0.0913 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation U235 0.107 PCI/GDRY PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation U235 0.08 PCI/GDRY 0.0805 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation U238 1.21 PCI/GDRY 0.103 PCI/GDRY EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Yield 84.8 *% *% EPA Sampling B1.09892C

BK1-4 BK1-4 SOIL NAREL Radiation Yield 85.3 *% *% EPA Sampling B1.09892C

BK1-5 BK1-5 SOIL NAREL Radiation Alpha 6 PCI/GDRY 3.33 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Ba140 PCI/GDRY ND 1.85 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Beta 27.4 PCI/GDRY 5.48 PCI/GDRY EPA Sampling B1.09893D
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BK1-5 BK1-5 SOIL NAREL Radiation Bi212 1.21 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Bi214 0.94 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0158 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Cs137 0.063 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation I131 PCI/GDRY ND 4.26 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation K40 17.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Pa234m 1.01 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Pb212 1.07 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Pb214 1 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Ra223 0.273 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Ra226 1.68 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Ra228 1.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Th227 0.1 PCI/GDRY 0.126 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Th228 1.39 PCI/GDRY 0.0888 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Th230 1.05 PCI/GDRY 0.0704 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Th232 1.09 PCI/GDRY 0.0703 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Th234 0.32 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Tl208 0.347 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation U234 0.88 PCI/GDRY 0.0431 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation U235 0.056 PCI/GDRY 0.0683 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation U235 0.102 PCI/GDRY PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation U238 0.89 PCI/GDRY 0.0431 PCI/GDRY EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Yield 92.2 *% *% EPA Sampling B1.09893D

BK1-5 BK1-5 SOIL NAREL Radiation Yield 98.6 *% *% EPA Sampling B1.09893D

BK1-6 BK1-6 SOIL NAREL Radiation Alpha 2.8 PCI/GDRY 3.5 PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.89 PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Beta 24.2 PCI/GDRY 5.3 PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Bi212 1.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Bi214 1.05 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0206 PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Cs137 0.063 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation I131 PCI/GDRY ND 7.2 PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation K40 17.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Pb212 1.22 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Pb214 1.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Ra226 1.95 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Ra228 1.26 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation Tl208 0.394 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK1-6 BK1-6 SOIL NAREL Radiation U235 0.123 PCI/GDRY PCI/GDRY EPA Sampling B1.09894E

BK2-1 BK2-1 SOIL NAREL Radiation Alpha 4.7 PCI/GDRY 3.21 PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.69 PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Beta 24.5 PCI/GDRY 5.57 PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Bi212 1.19 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Bi214 0.95 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0239 PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Cs137 0.079 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation I131 PCI/GDRY ND 9.34 PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation K40 19.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Pa234m 1.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Pb212 1.09 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Pb214 1.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Ra223 0.246 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Ra226 1.87 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F
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BK2-1 BK2-1 SOIL NAREL Radiation Ra228 1.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation Tl208 0.334 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-1 BK2-1 SOIL NAREL Radiation U235 0.118 PCI/GDRY PCI/GDRY EPA Sampling B1.09895F

BK2-2 BK2-2 SOIL NAREL Radiation Alpha 2 PCI/GDRY 3.65 PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.09 PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Beta 19.1 PCI/GDRY 5.25 PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Bi212 1.06 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Bi214 0.811 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0281 PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Cs137 0.07 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation I131 PCI/GDRY ND 7.01 PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation K40 17.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Pa234m 0.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Pb212 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Pb214 0.84 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Ra226 1.29 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Ra228 0.94 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation Tl208 0.312 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-2 BK2-2 SOIL NAREL Radiation U235 0.081 PCI/GDRY PCI/GDRY EPA Sampling B1.09896G

BK2-3 BK2-3 SOIL NAREL Radiation Alpha 6.6 PCI/GDRY 3.12 PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.56 PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Beta 25.4 PCI/GDRY 5.7 PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Bi212 0.93 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Bi214 0.806 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0211 PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Cs137 0.056 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation I131 PCI/GDRY ND 6.26 PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation K40 17.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Pb212 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Pb214 0.86 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Ra223 0.241 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Ra226 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Ra228 0.96 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Th234 0.45 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation Tl208 0.305 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-3 BK2-3 SOIL NAREL Radiation U235 0.091 PCI/GDRY PCI/GDRY EPA Sampling B1.09897H

BK2-4 BK2-4 SOIL NAREL Radiation Alpha 6.7 PCI/GDRY 3.49 PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.5 PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Beta 21.2 PCI/GDRY 5.23 PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Bi212 1.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Bi214 0.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0254 PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Cs137 0.063 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation I131 PCI/GDRY ND 9.7 PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation K40 19.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Pb212 1 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Pb214 0.97 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Ra223 0.263 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Ra226 1.81 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Ra228 1.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Th234 0.81 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation Tl208 0.323 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J

BK2-4 BK2-4 SOIL NAREL Radiation U235 0.113 PCI/GDRY PCI/GDRY EPA Sampling B1.09898J
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BK2-5 BK2-5 SOIL NAREL Radiation Alpha 2.7 PCI/GDRY 3.23 PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.56 PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Beta 23.5 PCI/GDRY 5.54 PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Bi212 1.11 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Bi214 0.81 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0294 PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Cs137 0.053 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation I131 PCI/GDRY ND 8.43 PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation K40 17.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Pb212 0.98 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Pb214 0.89 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Ra223 0.224 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Ra226 1.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Ra228 1 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Th234 0.64 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation Tl208 0.321 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-5 BK2-5 SOIL NAREL Radiation U235 0.109 PCI/GDRY PCI/GDRY EPA Sampling B1.09899K

BK2-6 BK2-6 SOIL NAREL Radiation Alpha 3 PCI/GDRY 3.68 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.98 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.84 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Beta 22.5 PCI/GDRY 5.44 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Bi212 1.34 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Bi212 1.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Bi214 0.96 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Bi214 0.97 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0215 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0243 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Cs137 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Cs137 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation I131 PCI/GDRY ND 7.36 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation I131 PCI/GDRY ND 7.47 PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation K40 18.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation K40 17.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Pb212 1.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Pb212 1.15 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Pb214 1.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Pb214 1.03 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra223 0.292 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra223 0.275 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra226 1.67 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra226 1.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra228 1.17 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Ra228 1.19 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Th234 0.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Th234 0.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Tl208 0.378 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation Tl208 0.375 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation U235 0.105 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

BK2-6 BK2-6 SOIL NAREL Radiation U235 0.109 PCI/GDRY PCI/GDRY EPA Sampling B1.09900J

EP1-1 EP1-1 SOIL NAREL Radiation Alpha 69 PCI/GDRY 3.18 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.27 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Beta 81 PCI/GDRY 8.28 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Bi212 0.34 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K
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EP1-1 EP1-1 SOIL NAREL Radiation Bi214 1.18 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0203 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Cs137 0.0113 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation I131 PCI/GDRY ND 9.42 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation K40 7.33 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Pa234m 52.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Pb212 0.342 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Pb214 1.26 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Ra223 0.057 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Ra226 PCI/GDRY ND 0.534 PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Ra228 0.388 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Th234 28.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation Tl208 0.095 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-1 EP1-1 SOIL NAREL Radiation U235 1.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09901K

EP1-2 EP1-2 SOIL NAREL Radiation Alpha 28.3 PCI/GDRY 3.54 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.91 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Be7 0.17 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Beta 53.8 PCI/GDRY 6.81 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Bi212 0.53 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Bi214 3.62 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0264 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0309 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation I131 PCI/GDRY ND 10.1 PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation K40 8.26 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Pa234m 31.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Pb212 0.434 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Pb214 3.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Ra223 0.155 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Ra226 5.24 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Ra228 0.484 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Rn219 0.22 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Th227 0.112 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Th234 21.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation Tl208 0.144 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

EP1-2 EP1-2 SOIL NAREL Radiation U235 1.31 PCI/GDRY PCI/GDRY EPA Sampling B1.09902L

FIA1-1 FIA1-1 SOIL NAREL Radiation Alpha 4.3 PCI/GDRY 3.14 PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.83 PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Beta 24.2 PCI/GDRY 5.46 PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Bi212 1.47 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Bi214 1.01 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0293 PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Cs137 0.046 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation I131 PCI/GDRY ND 13.8 PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation K40 17.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Pa234m 1.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Pb212 1.15 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Pb214 1.03 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Ra226 1.85 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Ra228 1.21 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation Tl208 0.382 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-1 FIA1-1 SOIL NAREL Radiation U235 0.116 PCI/GDRY PCI/GDRY EPA Sampling B1.09903M

FIA1-2 FIA1-2 SOIL NAREL Radiation Alpha 4.9 PCI/GDRY 3.6 PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.25 PCI/GDRY EPA Sampling B1.09904N
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FIA1-2 FIA1-2 SOIL NAREL Radiation Beta 22.3 PCI/GDRY 5.36 PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Bi212 1.41 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Bi214 1.16 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0268 PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Cs137 0.055 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation I131 PCI/GDRY ND 17.3 PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation K40 20.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Pa234m 1.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Pb212 1.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Pb214 1.29 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Ra223 0.334 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Ra226 2.43 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Ra228 1.46 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Th234 0.92 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation Tl208 0.423 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA1-2 FIA1-2 SOIL NAREL Radiation U235 0.152 PCI/GDRY PCI/GDRY EPA Sampling B1.09904N

FIA2-1 FIA2-1 SOIL NAREL Radiation Alpha 7.3 PCI/GDRY 2.99 PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.93 PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Beta 30.3 PCI/GDRY 5.69 PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Bi212 1.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Bi214 1.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0234 PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Cs137 0.052 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation I131 PCI/GDRY ND 14.9 PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation K40 17.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Pa234m 3.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Pb212 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Pb214 1.46 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Ra226 3.11 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Ra228 1.66 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation Tl208 0.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-1 FIA2-1 SOIL NAREL Radiation U235 0.193 PCI/GDRY PCI/GDRY EPA Sampling B1.09905P

FIA2-2 FIA2-2 SOIL NAREL Radiation Alpha 5.3 PCI/GDRY 3.41 PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.14 PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Beta 24.7 PCI/GDRY 5.25 PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Bi212 1.34 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Bi214 1.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0173 PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Cs137 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation I131 PCI/GDRY ND 9.87 PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation K40 17.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Pa234m 1.25 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Pb212 1.21 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Pb214 1.23 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Ra223 0.317 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Ra226 2.41 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Ra228 1.32 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Th234 0.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation Tl208 0.393 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA2-2 FIA2-2 SOIL NAREL Radiation U235 0.145 PCI/GDRY PCI/GDRY EPA Sampling B1.09906Q

FIA3-1 FIA3-1 SOIL NAREL Radiation Alpha 2.3 PCI/GDRY 3.12 PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.19 PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Beta 21.2 PCI/GDRY 5.28 PCI/GDRY EPA Sampling B1.09907R
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FIA3-1 FIA3-1 SOIL NAREL Radiation Bi212 1.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Bi214 1.34 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0256 PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Cs137 0.062 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation I131 PCI/GDRY ND 17.1 PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation K40 18.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Pa234m 1.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Pb212 1.36 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Pb214 1.46 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Ra223 0.355 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Ra226 2.87 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Ra228 1.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Th234 0.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation Tl208 0.415 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-1 FIA3-1 SOIL NAREL Radiation U235 0.18 PCI/GDRY PCI/GDRY EPA Sampling B1.09907R

FIA3-2 FIA3-2 SOIL NAREL Radiation Alpha 5.1 PCI/GDRY 3.5 PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.31 PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Beta 27 PCI/GDRY 5.43 PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Bi212 1.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Bi214 1.44 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0231 PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Cs137 0.085 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation I131 PCI/GDRY ND 13.6 PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation K40 16.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Pa234m 1.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Pb212 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Pb214 1.55 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Ra223 0.364 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Ra226 3.05 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Ra228 1.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Th227 0.087 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Th234 2.09 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation Tl208 0.466 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

FIA3-2 FIA3-2 SOIL NAREL Radiation U235 0.184 PCI/GDRY PCI/GDRY EPA Sampling B1.09908T

P1-1 P1-1 SOIL NAREL Radiation Alpha 2.2 PCI/GDRY 3.63 PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.02 PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Beta 16.6 PCI/GDRY 5.12 PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Bi212 0.73 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Bi214 0.468 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0255 PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Cs137 0.016 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation I131 PCI/GDRY ND 11.7 PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation K40 13.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Pa234m 1.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Pb212 0.537 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Pb214 0.501 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Ra223 0.161 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Ra226 1.14 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Ra228 0.562 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Th234 0.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation Tl208 0.179 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-1 P1-1 SOIL NAREL Radiation U235 0.072 PCI/GDRY PCI/GDRY EPA Sampling B1.09913P

P1-2 P1-2 SOIL NAREL Radiation Alpha 2.7 PCI/GDRY 3.56 PCI/GDRY EPA Sampling B1.09914Q

Page 8 of 22



Soil Analytical Data

EPA Draft HHRA, 2013

Sample # Location Lab Matrix Lab_Name Analysis Analyte Result Units Qualifier Lab Qualifier MDL MDL Units Lab COC No Event Comments Lab_Samp_No

P1-2 P1-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.51 PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Beta 21.5 PCI/GDRY 5.38 PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Bi212 0.64 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Bi214 0.516 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.019 PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Cs137 0.047 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation I131 PCI/GDRY ND 10.8 PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation K40 14.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Pb212 0.584 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Pb214 0.531 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Ra223 0.176 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Ra226 1.18 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Ra228 0.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation Tl208 0.18 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-2 P1-2 SOIL NAREL Radiation U235 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09914Q

P1-3 P1-3 SOIL NAREL Radiation Alpha 7.7 PCI/GDRY 3.32 PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.92 PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Beta 25.4 PCI/GDRY 5.73 PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Bi212 0.76 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Bi214 0.597 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0209 PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Cs137 0.073 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation I131 PCI/GDRY ND 12.2 PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation K40 16 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Pa234m 1.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Pb212 0.734 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Pb214 0.667 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Ra223 0.258 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Ra226 1.56 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Ra228 0.725 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation Tl208 0.225 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-3 P1-3 SOIL NAREL Radiation U235 0.098 PCI/GDRY PCI/GDRY EPA Sampling B1.09915R

P1-4 P1-4 SOIL NAREL Radiation Alpha 2.9 PCI/GDRY 3.38 PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.38 PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Beta 19.3 PCI/GDRY 5.15 PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Bi212 0.61 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Bi214 0.498 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0179 PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Cs137 0.0519 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation I131 PCI/GDRY ND 11 PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation K40 16.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Pb212 0.616 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Pb214 0.547 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Ra223 0.167 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Ra226 1.08 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Ra228 0.61 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Th234 0.47 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation Tl208 0.188 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-4 P1-4 SOIL NAREL Radiation U235 0.067 PCI/GDRY PCI/GDRY EPA Sampling B1.09916T

P1-5 P1-5 SOIL NAREL Radiation Alpha 4.9 PCI/GDRY 3.15 PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.24 PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Beta 17.9 PCI/GDRY 5.43 PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Bi212 0.63 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U
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P1-5 P1-5 SOIL NAREL Radiation Bi214 0.494 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0128 PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Cs137 0.0228 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation I131 PCI/GDRY ND 6.91 PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation K40 14.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Pa234m 0.66 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Pb212 0.565 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Pb214 0.528 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Ra223 0.129 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Ra226 1.17 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Ra228 0.582 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Th234 0.624 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation Tl208 0.184 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-5 P1-5 SOIL NAREL Radiation U235 0.071 PCI/GDRY PCI/GDRY EPA Sampling B1.09917U

P1-6 P1-6 SOIL NAREL Radiation Alpha 5 PCI/GDRY 3.52 PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.12 PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Beta 20.6 PCI/GDRY 5.34 PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Bi212 0.73 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Bi214 0.513 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.022 PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Cs137 0.034 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation I131 PCI/GDRY ND 14.5 PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation K40 14.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Pa234m 1.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Pb212 0.593 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Pb214 0.589 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Ra223 0.176 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Ra226 1.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Ra228 0.652 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Th234 0.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation Tl208 0.179 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6 P1-6 SOIL NAREL Radiation U235 0.081 PCI/GDRY PCI/GDRY EPA Sampling B1.09918V

P1-6D P1-6D SOIL NAREL Radiation Alpha 3.1 PCI/GDRY 3.34 PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.24 PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Beta 16.4 PCI/GDRY 5.34 PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Bi212 0.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Bi214 0.549 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0208 PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Cs137 0.047 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation I131 PCI/GDRY ND 14.6 PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation K40 15.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Pa234m 0.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Pb212 0.607 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Pb214 0.587 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Ra223 0.175 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Ra226 1.19 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Ra228 0.668 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Th234 0.45 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P1-6D P1-6D SOIL NAREL Radiation Tl208 0.181 PCI/GDRY PCI/GDRY EPA Sampling B1.09919W

P2-1 P2-1 SOIL NAREL Radiation Alpha 2.5 PCI/GDRY 3.37 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.54 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ba140 PCI/GDRY ND 2.91 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Beta 18.7 PCI/GDRY 5.11 PCI/GDRY EPA Sampling B1.09920N
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P2-1 P2-1 SOIL NAREL Radiation Bi212 0.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Bi212 0.49 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Bi214 0.534 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Bi214 0.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0201 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0155 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Cs137 0.111 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Cs137 0.114 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation I131 PCI/GDRY ND 15.2 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation I131 PCI/GDRY ND 8.74 PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation K40 12.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation K40 13 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Pa234m 1.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Pb212 0.51 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Pb212 0.517 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Pb214 0.576 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Pb214 0.598 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra223 0.15 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra223 0.137 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra226 1.16 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra226 1.17 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra228 0.535 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Ra228 0.516 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Th234 0.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Th234 0.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Tl208 0.146 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation Tl208 0.158 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-1 P2-1 SOIL NAREL Radiation U235 0.072 PCI/GDRY PCI/GDRY EPA Sampling B1.09920N

P2-2 P2-2 SOIL NAREL Radiation Alpha 4.7 PCI/GDRY 3.19 PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.91 PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Beta 21.6 PCI/GDRY 5.62 PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Bi212 0.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Bi214 0.501 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0189 PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Cs137 0.078 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation I131 PCI/GDRY ND 13.9 PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation K40 12.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Pb212 0.462 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Pb214 0.561 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Ra223 0.137 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Ra226 0.98 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Ra228 0.483 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Th234 0.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-2 P2-2 SOIL NAREL Radiation Tl208 0.142 PCI/GDRY PCI/GDRY EPA Sampling B1.09921P

P2-3 P2-3 SOIL NAREL Radiation Alpha 4.1 PCI/GDRY 3.58 PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.12 PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Beta 15.4 PCI/GDRY 5.17 PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Bi212 0.46 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Bi214 0.462 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.017 PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Cs137 0.062 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation I131 PCI/GDRY ND 13.7 PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation K40 12.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q
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P2-3 P2-3 SOIL NAREL Radiation Pa234m 0.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Pb212 0.419 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Pb214 0.517 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Ra226 0.99 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Ra228 0.453 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Th234 0.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-3 P2-3 SOIL NAREL Radiation Tl208 0.135 PCI/GDRY PCI/GDRY EPA Sampling B1.09922Q

P2-4 P2-4 SOIL NAREL Radiation Alpha 3.6 PCI/GDRY 3.4 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Alpha 4.9 PCI/GDRY 3.4 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.2 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Beta 16.6 PCI/GDRY 5.07 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Beta 16.2 PCI/GDRY 5.45 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Bi212 0.47 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Bi214 0.43 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0182 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Cs137 0.0384 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation I131 PCI/GDRY ND 11 PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation K40 12.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Pb212 0.443 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Pb214 0.485 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Ra223 0.147 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Ra226 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Ra228 0.463 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation Tl208 0.144 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-4 P2-4 SOIL NAREL Radiation U235 0.059 PCI/GDRY PCI/GDRY EPA Sampling B1.09923R

P2-5 P2-5 SOIL NAREL Radiation Alpha 6 PCI/GDRY 3.17 PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.5 PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Beta 15.4 PCI/GDRY 5.37 PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Bi212 0.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Bi214 0.507 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0173 PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Cs137 0.08 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation I131 PCI/GDRY ND 11.7 PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation K40 11.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Pb212 0.444 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Pb214 0.536 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Ra223 0.117 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Ra226 1.16 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Ra228 0.472 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation Tl208 0.137 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-5 P2-5 SOIL NAREL Radiation U235 0.072 PCI/GDRY PCI/GDRY EPA Sampling B1.09924T

P2-6 P2-6 SOIL NAREL Radiation Alpha 8 PCI/GDRY 3.61 PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.27 PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Beta 14.6 PCI/GDRY 5.26 PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Bi212 0.45 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Bi214 0.512 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0194 PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Cs137 0.096 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation I131 PCI/GDRY ND 14.9 PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation K40 12.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Pb212 0.451 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Pb214 0.549 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Ra226 0.83 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U
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P2-6 P2-6 SOIL NAREL Radiation Ra228 0.475 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Th234 0.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6 P2-6 SOIL NAREL Radiation Tl208 0.134 PCI/GDRY PCI/GDRY EPA Sampling B1.09925U

P2-6D P2-6D SOIL NAREL Radiation Alpha 4.5 PCI/GDRY 3.39 PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.26 PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Beta 13.9 PCI/GDRY 5.33 PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Bi212 0.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Bi214 0.529 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0205 PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Cs137 0.092 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation I131 PCI/GDRY ND 16.5 PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation K40 12.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Pb212 0.479 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Pb214 0.593 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Ra223 0.093 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Ra226 1.05 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Ra228 0.491 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Th234 0.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

P2-6D P2-6D SOIL NAREL Radiation Tl208 0.135 PCI/GDRY PCI/GDRY EPA Sampling B1.09926V

RUN-10A RUN-10A SOIL NAREL Radiation Alpha 10.8 PCI/GDRY 3.4 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.86 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Beta 19.5 PCI/GDRY 5.33 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Bi212 0.64 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Bi214 0.614 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0189 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0183 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation I131 PCI/GDRY ND 17.7 PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation K40 13.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Pa234m 1.43 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Pb212 0.573 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Pb214 0.658 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Ra223 0.147 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Ra226 1.55 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Ra228 0.635 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Th234 0.76 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation Tl208 0.178 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10A RUN-10A SOIL NAREL Radiation U235 0.098 PCI/GDRY PCI/GDRY EPA Sampling B1.09927W

RUN-10B RUN-10B SOIL NAREL Radiation Alpha 22.6 PCI/GDRY 3.03 PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.01 PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Beta 31.5 PCI/GDRY 6.02 PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Bi212 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Bi214 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0159 PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Cs137 0.0237 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation I131 PCI/GDRY ND 10.5 PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation K40 19.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Pa234m 3.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Pb212 1.37 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Pb214 1.61 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Ra223 0.32 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Ra226 3.63 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Ra228 1.43 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation Th234 1.73 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X
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RUN-10B RUN-10B SOIL NAREL Radiation Tl208 0.435 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10B RUN-10B SOIL NAREL Radiation U235 0.225 PCI/GDRY PCI/GDRY EPA Sampling B1.09928X

RUN-10C RUN-10C SOIL NAREL Radiation Alpha 20 PCI/GDRY 3.39 PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.57 PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Beta 44.2 PCI/GDRY 6.27 PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Bi212 1.76 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Bi214 5.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0345 PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Cs137 0.151 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation I131 PCI/GDRY ND 26.1 PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation K40 19.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Pa234m 3.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Pb212 1.53 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Pb214 6.13 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Ra223 0.56 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Ra226 8.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Ra228 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Rn219 0.29 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Th227 0.227 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Th234 3.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation Tl208 0.457 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10C RUN-10C SOIL NAREL Radiation U235 0.541 PCI/GDRY PCI/GDRY EPA Sampling B1.09929Y

RUN-10D RUN-10D SOIL NAREL Radiation Alpha 13.7 PCI/GDRY 3.22 PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Ba140 PCI/GDRY ND 8.22 PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Beta 35.9 PCI/GDRY 6.06 PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Bi212 2.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Bi214 3 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0294 PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Cs137 0.148 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation I131 PCI/GDRY ND 27.2 PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation K40 21.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Pa234m 3.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Pb212 1.67 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Pb214 3.22 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Ra223 0.474 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Ra226 5.73 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Ra228 1.68 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Th227 0.108 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Th234 3.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation Tl208 0.479 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10D RUN-10D SOIL NAREL Radiation U235 0.35 PCI/GDRY PCI/GDRY EPA Sampling B1.09930Q

RUN-10E RUN-10E SOIL NAREL Radiation Alpha 18 PCI/GDRY 3.23 PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.55 PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Beta 42.1 PCI/GDRY 6.08 PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Bi212 1.75 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Bi214 3.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0313 PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Cs137 0.127 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation I131 PCI/GDRY ND 22.8 PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation K40 18.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Pa234m 3.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Pb212 1.49 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Pb214 3.96 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R
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RUN-10E RUN-10E SOIL NAREL Radiation Ra223 0.374 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Ra226 6.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Ra228 1.47 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Th227 0.132 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Th234 2.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation Tl208 0.432 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10E RUN-10E SOIL NAREL Radiation U235 0.374 PCI/GDRY PCI/GDRY EPA Sampling B1.09931R

RUN-10F RUN-10F SOIL NAREL Radiation Alpha 5.6 PCI/GDRY 3.15 PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.28 PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Beta 24.8 PCI/GDRY 5.7 PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Bi212 0.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Bi214 1.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0244 PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Cs137 0.093 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation I131 PCI/GDRY ND 21 PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation K40 15.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Pa234m 1.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Pb212 0.691 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Pb214 1.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Ra223 0.293 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Ra226 2.84 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Ra228 0.736 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation Tl208 0.198 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F RUN-10F SOIL NAREL Radiation U235 0.178 PCI/GDRY PCI/GDRY EPA Sampling B1.09932T

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Alpha 15 PCI/GDRY 3.53 PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.13 PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Beta 24.6 PCI/GDRY 5.68 PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Bi212 0.82 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Bi214 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0225 PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Cs137 0.099 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation I131 PCI/GDRY ND 21.9 PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation K40 15.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Pa234m 1.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Pb212 0.658 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Pb214 1.72 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Ra223 0.205 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Ra226 2.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Ra228 0.711 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Th234 0.89 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation Tl208 0.208 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-10F-D RUN-10F-D SOIL NAREL Radiation U235 0.173 PCI/GDRY PCI/GDRY EPA Sampling B1.09933U

RUN-3A RUN-3A SOIL NAREL Radiation Alpha 28.5 PCI/GDRY 3.89 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.91 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Beta 44.6 PCI/GDRY 6.6 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Bi212 0.39 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Bi214 0.504 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0208 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0186 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation I131 PCI/GDRY ND 17.1 PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation K40 12.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Pa234m 18.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Pb212 0.425 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V
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RUN-3A RUN-3A SOIL NAREL Radiation Pb214 0.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Ra223 0.097 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Ra226 1.69 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Ra228 0.483 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Th234 11.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation Tl208 0.138 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3A RUN-3A SOIL NAREL Radiation U235 0.697 PCI/GDRY PCI/GDRY EPA Sampling B1.09934V

RUN-3B RUN-3B SOIL NAREL Radiation Alpha 7 PCI/GDRY 3.59 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.11 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Beta 22.3 PCI/GDRY 5.69 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Bi212 0.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Bi214 0.697 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0202 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0184 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation I131 PCI/GDRY ND 17.6 PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation K40 14.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Pb212 0.706 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Pb214 0.733 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Ra223 0.199 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Ra226 1.53 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Ra228 0.764 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Th234 0.28 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation Tl208 0.225 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3B RUN-3B SOIL NAREL Radiation U235 0.096 PCI/GDRY PCI/GDRY EPA Sampling B1.09935W

RUN-3C RUN-3C SOIL NAREL Radiation Alpha 11.3 PCI/GDRY 4.01 PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.76 PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Beta 27.9 PCI/GDRY 5.78 PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Bi212 0.98 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Bi214 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Co60 PCI/GDRY ND 0.024 PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Cs137 0.08 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation I131 PCI/GDRY ND 22.1 PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation K40 17.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Pa234m 1.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Pb212 0.99 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Pb214 1.67 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Ra223 0.28 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Ra226 3.04 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Ra228 1.03 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Th234 1.14 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation Tl208 0.313 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3C RUN-3C SOIL NAREL Radiation U235 0.191 PCI/GDRY PCI/GDRY EPA Sampling B1.09936X

RUN-3D RUN-3D SOIL NAREL Radiation Alpha 10.5 PCI/GDRY 3.11 PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.38 PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Beta 31.6 PCI/GDRY 5.79 PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Bi212 1.45 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Bi214 1.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0253 PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Cs137 0.036 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation I131 PCI/GDRY ND 18.6 PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation K40 18.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Pa234m 1.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Pb212 1.39 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y
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RUN-3D RUN-3D SOIL NAREL Radiation Pb214 1.62 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Ra223 0.385 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Ra226 1.53 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Ra228 1.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Th227 0.089 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Th234 1.93 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation Tl208 0.416 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D RUN-3D SOIL NAREL Radiation U235 0.096 PCI/GDRY PCI/GDRY EPA Sampling B1.09937Y

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Alpha 8 PCI/GDRY 3.72 PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.44 PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Beta 31.4 PCI/GDRY 5.61 PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Bi212 1.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Bi214 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0244 PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Cs137 0.026 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation I131 PCI/GDRY ND 19.8 PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation K40 18.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Pa234m 1.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Pb212 1.38 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Pb214 1.62 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Ra223 0.335 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Ra226 3.08 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Ra228 1.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Th227 0.047 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Th234 1.87 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation Tl208 0.443 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3D-D RUN-3D-D SOIL NAREL Radiation U235 0.186 PCI/GDRY PCI/GDRY EPA Sampling B1.09938Z

RUN-3E RUN-3E SOIL NAREL Radiation Alpha 10.1 PCI/GDRY 3.4 PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.9 PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Beta 29.6 PCI/GDRY 5.75 PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Bi212 1.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Bi214 1.75 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0264 PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Cs137 0.026 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation I131 PCI/GDRY ND 20.7 PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation K40 18 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Pa234m 2.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Pb212 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Pb214 1.82 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Ra223 0.401 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Ra226 3.68 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Ra228 1.58 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Th234 0.87 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation Tl208 0.472 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3E RUN-3E SOIL NAREL Radiation U235 0.228 PCI/GDRY PCI/GDRY EPA Sampling B1.09939A

RUN-3F RUN-3F SOIL NAREL Radiation Alpha 9.1 PCI/GDRY 3.9 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.11 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ba140 PCI/GDRY ND 5.71 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Beta 36.6 PCI/GDRY 5.93 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Bi212 1.62 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Bi212 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Bi214 1.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Bi214 1.76 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T
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RUN-3F RUN-3F SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0249 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0318 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Cs137 0.076 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Cs137 0.069 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation I131 PCI/GDRY ND 18.5 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation I131 PCI/GDRY ND 18.1 PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation K40 20.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation K40 20.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pa234m 2.2 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pa234m 2.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pb212 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pb212 1.42 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pb214 1.89 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Pb214 1.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ra223 0.435 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ra226 3.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ra226 3.67 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ra228 1.55 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Ra228 1.55 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Th234 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Tl208 0.472 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation Tl208 0.471 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation U235 0.222 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-3F RUN-3F SOIL NAREL Radiation U235 0.223 PCI/GDRY PCI/GDRY EPA Sampling B1.09940T

RUN-4A RUN-4A SOIL NAREL Radiation Alpha 10.8 PCI/GDRY 3.19 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Alpha 7.3 PCI/GDRY 3.74 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Ba140 PCI/GDRY ND 3.48 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Beta 23.3 PCI/GDRY 5.62 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Beta 30.6 PCI/GDRY 5.6 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Bi212 1.24 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Bi214 1.21 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Co60 PCI/GDRY ND 0.017 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0161 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation I131 PCI/GDRY ND 11.7 PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation K40 17.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Pa234m 2 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Pb212 1.07 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Pb214 1.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Ra223 0.283 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Ra226 1.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Ra228 1.12 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Th234 1.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation Tl208 0.325 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4A RUN-4A SOIL NAREL Radiation U235 0.071 PCI/GDRY PCI/GDRY EPA Sampling B1.09941U

RUN-4B RUN-4B SOIL NAREL Radiation Alpha 10.1 PCI/GDRY 3.5 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Ba140 PCI/GDRY ND 4.51 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Beta 32.3 PCI/GDRY 5.98 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Bi212 0.98 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Bi214 1.07 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0195 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0189 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation I131 PCI/GDRY ND 15.7 PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation K40 16.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V
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RUN-4B RUN-4B SOIL NAREL Radiation Pa234m 3.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Pb212 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Pb214 1.07 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Ra226 4.22 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Ra228 1 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation Tl208 0.306 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4B RUN-4B SOIL NAREL Radiation U235 0.259 PCI/GDRY PCI/GDRY EPA Sampling B1.09942V

RUN-4C RUN-4C SOIL NAREL Radiation Alpha 6.3 PCI/GDRY 3.79 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.38 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Beta 31.1 PCI/GDRY 5.57 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Bi212 1.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Bi214 1.26 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0293 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0267 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation I131 PCI/GDRY ND 18.9 PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation K40 16.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Pa234m 1.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Pb212 1.44 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Pb214 1.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Ra226 3 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Ra228 1.56 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation Tl208 0.481 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4C RUN-4C SOIL NAREL Radiation U235 0.186 PCI/GDRY PCI/GDRY EPA Sampling B1.09943W

RUN-4D RUN-4D SOIL NAREL Radiation Alpha 8.9 PCI/GDRY 3.1 PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Ba140 PCI/GDRY ND 6.66 PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Beta 24.8 PCI/GDRY 5.51 PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Bi212 1.73 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Bi214 1.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.023 PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Cs137 0.0105 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation I131 PCI/GDRY ND 18.5 PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation K40 17.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Pa234m 2.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Pb212 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Pb214 1.54 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Ra226 3.31 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Ra228 1.61 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation Tl208 0.506 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4D RUN-4D SOIL NAREL Radiation U235 0.208 PCI/GDRY PCI/GDRY EPA Sampling B1.09944X

RUN-4E RUN-4E SOIL NAREL Radiation Alpha 15.3 PCI/GDRY 3.6 PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Ba140 PCI/GDRY ND 8.51 PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Beta 32.3 PCI/GDRY 5.63 PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Bi212 1.51 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Bi214 1.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0336 PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Cs137 0.014 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation I131 PCI/GDRY ND 20.4 PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation K40 18.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Pa234m 6.7 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Pb212 1.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Pb214 1.76 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Ra226 2.83 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Ra228 1.68 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y
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RUN-4E RUN-4E SOIL NAREL Radiation Rn219 0.124 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation Tl208 0.521 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4E RUN-4E SOIL NAREL Radiation U235 0.248 PCI/GDRY PCI/GDRY EPA Sampling B1.09945Y

RUN-4F RUN-4F SOIL NAREL Radiation Alpha 24.3 PCI/GDRY 3.49 PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.2 PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Beta 29.9 PCI/GDRY 6.1 PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Bi212 1.31 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Bi214 2.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0236 PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Cs137 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation I131 PCI/GDRY ND 19.2 PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation K40 15.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Pa234m 3.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Pb212 1.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Pb214 2.85 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Ra226 6.14 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Ra228 1.16 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Rn219 0.138 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Th227 0.145 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation Tl208 0.365 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-4F RUN-4F SOIL NAREL Radiation U235 0.375 PCI/GDRY PCI/GDRY EPA Sampling B1.09946Z

RUN-6A RUN-6A SOIL NAREL Radiation Alpha 4.6 PCI/GDRY 4.01 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.06 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Beta 21.4 PCI/GDRY 5.41 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Bi212 0.77 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Bi214 0.86 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0284 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Cs137 PCI/GDRY ND 0.0256 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation I131 PCI/GDRY ND 18.1 PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation K40 14.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Pa234m 1.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Pb212 0.85 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Pb214 0.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Ra223 0.234 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Ra226 2.52 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Ra228 0.82 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Th234 1.36 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation Tl208 0.265 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6A RUN-6A SOIL NAREL Radiation U235 0.153 PCI/GDRY PCI/GDRY EPA Sampling B1.09947A

RUN-6B RUN-6B SOIL NAREL Radiation Alpha 13.7 PCI/GDRY 3.1 PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.37 PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Beta 35.5 PCI/GDRY 5.96 PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Bi212 1.69 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Bi214 2.27 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0272 PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Cs137 0.074 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation I131 PCI/GDRY ND 19.4 PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation K40 18.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Pa234m 5.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Pb212 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Pb214 2.39 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Ra223 0.513 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Ra226 2.14 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B
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RUN-6B RUN-6B SOIL NAREL Radiation Ra228 1.64 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Th234 2.65 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation Tl208 0.525 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6B RUN-6B SOIL NAREL Radiation U235 0.21 PCI/GDRY PCI/GDRY EPA Sampling B1.09948B

RUN-6C RUN-6C SOIL NAREL Radiation Alpha 12.4 PCI/GDRY 3.68 PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.62 PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Beta 36.9 PCI/GDRY 5.84 PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Bi212 1.69 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Bi214 2.11 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0259 PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Cs137 0.102 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation I131 PCI/GDRY ND 20.2 PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation K40 17.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Pa234m 4.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Pb212 1.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Pb214 2.22 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Ra223 0.508 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Ra226 4.98 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Ra228 1.53 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Th227 0.141 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Th234 2.78 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation Tl208 0.471 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6C RUN-6C SOIL NAREL Radiation U235 0.302 PCI/GDRY PCI/GDRY EPA Sampling B1.09949C

RUN-6D RUN-6D SOIL NAREL Radiation Alpha 10.3 PCI/GDRY 3.36 PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Ba140 PCI/GDRY ND 11.8 PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Beta 33 PCI/GDRY 5.82 PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Bi212 1.74 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Bi214 1.68 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0271 PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Cs137 0.065 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation I131 PCI/GDRY ND 20.9 PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation K40 18.3 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Pa234m 2.9 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Pb212 1.6 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Pb214 1.79 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Ra223 0.434 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Ra226 4.28 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Ra228 1.64 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Th234 1.97 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation Tl208 0.527 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6D RUN-6D SOIL NAREL Radiation U235 0.267 PCI/GDRY PCI/GDRY EPA Sampling B1.09950V

RUN-6E RUN-6E SOIL NAREL Radiation Alpha 6.4 PCI/GDRY 3.89 PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Ba140 PCI/GDRY ND 7.66 PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Beta 29.7 PCI/GDRY 5.62 PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Bi212 1.57 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Bi214 1.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0257 PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Cs137 0.013 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation I131 PCI/GDRY ND 20.6 PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation K40 18.4 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Pa234m 2.5 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Pb212 1.18 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Pb214 1.91 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W
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RUN-6E RUN-6E SOIL NAREL Radiation Ra226 4.17 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Ra228 1.65 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Th234 1.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation Tl208 0.515 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6E RUN-6E SOIL NAREL Radiation U235 0.25 PCI/GDRY PCI/GDRY EPA Sampling B1.09951W

RUN-6F RUN-6F SOIL NAREL Radiation Alpha 9.7 PCI/GDRY 3.15 PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Ba140 PCI/GDRY ND 9.02 PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Beta 36.3 PCI/GDRY 6 PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Bi212 1.75 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Bi214 3.92 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Co60 PCI/GDRY ND 0.0302 PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Cs137 0.078 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation I131 PCI/GDRY ND 24.8 PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation K40 18.8 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Pa234m 5.1 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Pb212 1.65 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Pb214 4.24 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Ra223 0.67 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Ra226 1.48 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Ra228 1.71 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Th227 0.195 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Th234 4.02 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation Tl208 0.518 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X

RUN-6F RUN-6F SOIL NAREL Radiation U235 0.387 PCI/GDRY PCI/GDRY EPA Sampling B1.09952X
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(pCi/g) mg/kg

S33-1 Untreated 0-6 0.96 1.42 0.13 1998

S33-1 Untreated 6-24 1.23 1.82 0.19 1998

S33-2 Untreated 0-6 1.12 1.65 0.18 1998

S33-2 Untreated 6-24 1.2 1.51 0.19 1998

S3-1 Untreated 0-14 0.7 1.03 0.11 1998

S34-1 Untreated 3-24 @5.85 @8.77 0.10 1998

S34-3 Treated 4-26 1.03 1.52 0.11 1998

S34-5 Untreated 3-40 0.84 1.24 0.14 1998

S34-7 Untreated 3-28 0.78 1.15 0.06 1998

S34-8 Untreated 2-30 1.26 1.86 0.31 1998

S34-10 Untreated 3-28 1.01 1.49 0.13 1998

S34-11 Untreated 3-15 1.36 2.01 0.03 *1998

S34-13 Untreated 4-18 @3.93 @5.81 0.11 1998

S34-14 Treated 4-24 0.79 1.17 0.19 1998

34A Treated 0-6 1.84 2.72 0.40 36 1999

34B Treated 0-6 1.6 2.36 0.40 54 1999

34C Treated 0-6 1.18 1.75 0.30 79 1999

34D Treated 0-6 2.44 3.6 0.60 36 1999

34E Treated 0-6 1.56 2.31 0.40 25 1999

34F Treated 0-6 2.05 3.03 0.80 68 1999

34G Treated 0-6 1.25 1.85 0.30 13 1999

34H Treated 0-6 2.29 3.38 0.70 43 1999

34I Treated 0-6 0.67 0.99 0.10 42 1999

BG-1-34 Untreated 0-12 1.67 2.47 0.3 100 2001

BG-1-34 Untreated 0-12 0.30 0.45 7 #2002

BG-1-34 Untreated 0-12 1.58 2.33 0.42 83 2003

BG-1-34 Untreated 0-12 1.89 2.79 0.75 151 2004

BG-1-34 Untreated 0-12 1.63 2.41 0.53 @400 2005

BG-1-33F Untreated 0-12 1.06 1.56 0.47 30 2004

BG-1-33F Untreated 0-12 0.76 1.12 0.25 76 2005

BG-1-33F Untreated 0-12 1.05 1.55 0.56 24 2006

BG-1-34 Untreated 0-12 2.07 3.06 0.69 @253 2006

BG-1-33F Untreated 0-12 1.21 1.79 0.38 64 2007

BG-1-34 Untreated 0-12 2.23 3.3 0.74 @267 2007

BG-1-33F Untreated 0-12 0.97 1.44 0.32 @220 2008

BG-1-34 Untreated 0-12 1.71 2.52 0.57 @289 2008

BG-1-33F Untreated 0-12 0.83 1.22 0.23 50 2009

BG-1-34 Untreated 0-12 2.27 3.35 0.59 135 2009

BF-1-22F Untreated 0-12 0.96 1.42 0.27 150 2010

BF-1-34 Untreated 0-12 2.21 3.27 0.58 190 2010

Mean 1.35 2.00 0.35 69.76

SDV 0.55 0.81 0.22 51.23

CV 40.34 40.37 63.10 73

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

0-1

Table 3-1.  Pre-Operation and Background Soil Sample Results for Section 34 

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 



(pCi/g) mg/kg

S33-1 Untreated 6-24 1.23 1.82 0.19 1998

S33-2 Untreated 6-24 1.02 1.51 0.19 1998

S3-1 Untreated 14-38 0.71 1.05 0.09 1998

S34-1 Untreated 3-24 @5.85 @8.77 0.10 1998

S34-3 Treated 4-26 1.03 1.52 0.11 1998

S34-5 Untreated 3-40 0.84 1.24 0.14 1998

S34-7 Untreated 3-28 0.78 1.15 0.06 1998

S34-8 Untreated 2-30 1.26 1.86 0.31 1998

S34-10 Untreated 3-28 1.01 1.49 0.13 1998

S34-11 Untreated 15-60 0.58 0.86 0.03 *1998

S34-13 Untreated 4-18 @3.93 @5.81 0.11 1998

S34-13 Untreated 18-30 0.68 1.00 0.14 1998

S34-14 Treated 4-24 0.79 1.17 0.19 1998

BG-2 Untreated 12-24 1.30 1.92 0.2 120 2001

BG-2 Untreated 12-24 0.36 0.53 4 #2002

BG-2 Untreated 12-24 0.99 1.46 0.35 131 2003

BG-2-34 Untreated 12-24 1.38 2.04 0.68 2004

BG-2-34 Untreated 12-24 1.65 2.44 0.69 2005

BG-2-33F Untreated 12-24 0.88 1.30 0.39 35 2004

BG-2-33F Untreated 12-24 0.62 0.92 0.20 103 2005

BG-2-33F Untreated 12-24 0.78 1.15 0.35 20 2006

BG-2-34 Untreated 12-24 @2.66 @3.93 @0.87 @219 2006

BG-2-33F Untreated 12-24 0.87 1.29 0.31 57 2007

BG-2-34 Untreated 12-24 1.87 2.67 0.78 @271 2007

BG-2-33F Untreated 12-24 0.80 1.18 0.31 90 2008

BG-2-34 Untreated 12-24 1.48 2.19 0.48 @257 2008

BG-2-33F Untreated 12-24 1.08 1.6 0.29 70 2009

BG-2-34 Untreated 12-24 1.46 2.15 0.39 168 2009

BG-2-33F Untreated 12-24 0.99 1.46 0.27 120 2010

BG2-34 Untreated 12-24 1.77 2.61 0.56 284 2010

Mean 1.04 1.54 0.29 100.17

SDV 0.38 0.55 0.20 75.64

CV 35.99 35.57 69.20 76

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

Chloride 

(mg/kg) Comment

1-2

Table 3-1.  Pre-Operation and Background Soil Sample Results for Section 34 (continued)

Natural Uranium

Depth (in)AreaLocation IDInterval (ft.)

Selenium 

(mg/kg)I 



(pCi/g) mg/kg

S33-1 Untreated 24-48 1.32 1.95 0.23 1998

S3-1 Untreated 14-38 0.71 1.05 0.09 1998

S34-1 Untreated 24-36 0.43 0.64 0.13 1998

S34-5 Untreated 3-40 0.84 1.24 0.14 1998

S34-7 Untreated 28-40 0.43 0.64 0.41 1998

S34-8 Untreated 30-60 0.69 1.02 0.34 1998

S34-13 Untreated 18-30 0.68 1.00 0.14 1998

S33-2 Untreated 24-48 0.40 0.59 0.09 1998

S34-11 Untreated 15-60 0.58 0.86 0.03 *1998

S34-14 Treated 30-90 0.20 0.30 0.03 *1998

BG-3 Untreated 24-36 0.53 0.79 0.20 120 2001

BG-3 Untreated 24-36 0.27 0.40 4 #2002

BG-3 Untreated 24-36 1.12 1.66 0.36 141 2003

BG-3-34 Untreated 24-36 0.93 1.38 0.40 @169 2004

BG3-33F Untreated 24-36 0.90 1.33 0.42 30 2004

BG-3-34 Untreated 24-36 1.44 2.13 0.51 @354 2005

BG-3-33F Untreated 24-36 0.61 0.90 0.19 81 2005

BG-3-33F Untreated 24-36 0.71 1.05 0.34 14 2006

BG-3-34 Untreated 24-36 1.55 2.29 0.54 @259 2006

BG-3-33F Untreated 24-36 0.84 1.24 0.35 43 2007

BG-3-34 Untreated 24-36 1.11 1.64 0.53 @246 2007

BG-3-33F Untreated 24-36 0.66 0.97 0.25 @170 2008

BG-3-34 Untreated 24-36 0.85 1.26 0.27 @210 2008

BG-3-33F Untreated 24-36 0.41 0.61 0.10 40 2009

BG-3-34 Untreated 24-36 0.43 0.63 0.17 159 2009

BG-3-33F Untreated 24-36 0.58 0.86 0.17 110 2010

BG-3-34 Untreated 24-36 1.14 1.69 0.42 265 2010

Mean 0.75 1.12 0.26 91.55

SDV 0.35 0.52 0.16 77.99

CV 46.26 46.2 58.99 85

(pCi/g) mg/kg

S34-11 Untreated 15-60 0.58 0.86 <0.05 1998

S34-11 Untreated 36-60 0.39 0.58 0.068 1998

S34-8 Untreated 30-60 0.69 1.02 0.34 1998

S33-1 Untreated 24-48 1.32 1.95 0.23 1998

S33-8 Untreated 20-48 0.35 0.52 <0.05 1998

S33-9 Untreated 24-48 0.70 1.30 0.10 1998

S33-10 Untreated 30-60 0.40 0.59 <0.05 1998

S34-14 Treated 30-90 0.20 0.30 <0.05 1998

S34-5 Untreated 40-53 0.30 0.44 0.08 1998

S33-2 Untreated 24-48 0.40 0.59 0.09 1998

S32-2 Treated 24-48 0.39 0.58 <0.05 1998

BG-43-33F Untreated 24-36 0.59 0.87 0.12 12 2009

BG-4-34 Untreated 24-36 0.37 0.55 0.10 135 2009

BG-4-33F Untreated 36-48 0.64 0.94 0.16 40 2010

BG4-34 Untreated 36-48 0.38 0.56 0.17 105 2010

Mean 0.51 0.76 0.15 73

SDV 0.27 0.40 0.08 56.80

CV 52.25 52.12 57.54 77.81

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

AreaLocation ID

3-4

2-3

Interval (ft.) Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

Table 3-1.  Pre-Operation and Background Soil Sample Results for Section 34 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

S34-11 Untreated 15-60 0.58 0.86 <0.05 1998

S34-1 Untreated 36-60 0.39 0.58 0.068 1998

S34-8 Untreated 30-60 0.69 1.02 0.34 1998

S33-10 Untreated 30-60 0.40 0.59 <0.05 1998

S34-3 Treated 50-90 0.20 0.30 <0.05 1998

S34-14 Treated 30-90 0.20 0.30 <0.05 1998

S34-5 Treated 40-53 0.76 1.12 0.07 1998

BG-5-33F Untreated 24-36 0.59 0.87 0.12 30 2009

BG-5-34 Untreated 24-36 0.22 0.33 0.04 55 2009

BG-5-33F Untreated 48-60 0.39 0.58 <0.05 30 2010

BG-5-34 Untreated 48-60 0.35 0.52 0.11 156 2010

Mean 0.43 0.64 0.12 67.75

SDV 0.20 0.29 0.11 60.00

CV 45.04 44.75 87.85 88.56

(pCi/g) mg/kg

S34-5 Untreated 53-73 0.76 1.12 0.07 1998

S34-11 Untreated 60-90 0.26 0.38 <0.05 1998

BG 8-7-33F Untreated 60-72 0.28 0.42 0.05 60 2009

BG 8-7-34 Untreated 60-72 0.21 0.31 0.04 33 2009

BG 5-7-33F Untreated 60-72 0.35 0.52 <0.05 50 2010

BG 8-7-34 Untreated 60-72 0.35 0.52 0.09 79 2010

Mean 0.37 0.55 0.06 55.50

SDV 0.20 0.29 0.02 19.23

CV 53.80 53.81 35.43 34.64

(pCi/g) mg/kg

S34-11 Untreated 60-90 0.26 0.38 <0.05 1998

BG 7-9-33F Untreated 72-96 0.24 0.35 <0.05 70 2009

BG 7-9-34 Untreated 72-96 0.63 0.93 0.09 84 2009

BG 7-9-33F Untreated 72-96 0.22 0.33 <0.05 40 2010

BG 7-9-34 Untreated 72-96 0.55 0.81 0.12 51 2010

Mean 0.38 0.56 0.11 61.25

SDV 0.19 0.29 0.02 19.59

CV 51.01 51.2 20.20 31.98

(pCi/g) mg/kg

BG 9-11-33F Untreated 96-120 0.3 0.44 0.07 40 2009

BG 9-11-34 Untreated 96-120 0.75 1.11 0.17 139 2009

BG 9-11-33F Untreated 96-120 0.18 0.27 <0.05 40 2010

BG 9-11-34 Untreated 96-120 0.62 0.91 0.11 100 2010

Mean 0.46 0.68 0.12 79.75

SDV 0.27 0.39 0.05 48.58

CV 57.59 57.59 43.14 60.92

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

Chloride 

(mg/kg) Comment

9-11

7-9

Interval (ft.) Location ID Area

Area Depth (in)

Depth (in)

Natural Uranium Selenium 

(mg/kg)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

4-5

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

5-7

Interval (ft.) Location ID

Table 3-1.  Pre-Operation and Background Soil Sample Results for Section 34 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 

I I 
I I 

I I I I I 

I I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

BG 11-13-33F Untreated 120-144 0.90 1.33 0.14 60 2009

BG 11-13-34 Untreated 120-144 0.85 1.26 1.31 150 2009

BG 11-13-33F Untreated 120-144 0.44 0.65 0.07 <30 2010

BG 11-13-34 Untreated 120-144 0.83 1.23 0.14 63 2010

Mean 0.76 1.12 0.42 91.00

SDV 0.20 0.29 0.11 60.00

CV 45.04 44.75 87.85 88.56

(pCi/g) mg/kg

13-15 BG13-15-34 Untreated 144-168 0.65 0.96 0.53 57 2009

15-17 BG 15-17-34 Untreated 168-192 0.66 0.97 0.27 62 2009

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

11-13

Table 3-1.  Pre-Operation and Background Soil Sample Results for Section 34 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI 

I 



(pCi/g) mg/kg

S28-2 Untreated 0-40 @1.06 @1.57 0.14 1998

S28-3 Untreated 4-22 0.23 0.34 0.18 1998

S28-9 Treated 0-40 0.33 0.49 0.06 1998

NE27-1 Untreated 0-6 0.34 0.50 0.03 *1998

NE28-2 Untreated 0-6 0.24 0.35 0.03 *1998

NE28-4 Untreated 0-8 0.13 0.19 0.16 1998

NE28-5 Untreated 0-12 0.50 0.74 0.1 1998

NE28-7 Untreated 0-8 0.51 0.75 0.12 1998

BG-1 Untreated 0-12 2.02 @2.99 14 #2002

BG-1 Untreated 0-12 0.35 0.51 0.15 6 2003

BG-1 Untreated 0-12 0.60 0.88 0.22 12 2004

BG-1 Untreated 0-12 0.32 0.47 0.12 @283 2005

BG-1 Untreated 0-12 0.42 0.62 0.1 19 2006

BG-1 Untreated 0-12 0.53 0.78 0.23 32 2007

BG-1 Untreated 0-12 0.40 0.59 0.15 @220 2008

BG-1 Untreated 0-12 0.75 1.11 0.16 60 2009

BG-1 Untreated 0-12 0.44 0.65 0.16 30 2010

Mean 0.41 0.60 0.13 24.71

SDV 0.16 0.23 0.06 18.19

CV 38.87 38.9 45.51 74

(pCi/g) mg/kg

S28-2 Untreated 0-40 @1.06 @1.57 0.14 1998

S28-3 Untreated 4-22 0.23 0.34 0.18 1998

S28-9 Treated 0-40 0.33 0.49 0.06 1998

NE28-4 Untreated 8-28 0.23 0.34 0.03 *1998

NE28-7 Untreated 8-24 0.23 0.34 0.05 1998

BG-2 Untreated 12-24 @1.10 @1.62 13 #2002

BG-2 Untreated 12-24 0.41 0.61 0.10 6 2003

BG-2 Untreated 12-24 0.52 0.77 0.22 14 2004

BG-2 Untreated 12-24 0.32 0.47 0.07 2005

BG-2 Untreated 12-24 0.35 0.51 0.03 14 2006

BG-2 Untreated 12-24 0.62 0.91 0.24 26 2007

BG-2 Untreated 12-24 0.31 0.46 0.15 @240 2008

BG-2 Untreated 12-24 0.39 0.57 0.10 50 2009

BG-2 Untreated 12-24 0.27 0.40 0.13 40 2010

Mean 0.35 0.52 0.11 23.29

SDV 0.12 0.18 0.07 16.21

CV 34.20 34.19 60.66 70

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

1-2

0-1

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

Table 3-2.  Pre-Operation and Background Soil Sample Results for Section 28

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

S28-2 Untreated 0-40 @1.06 @1.57 0.14 1998

S28-9 Treated 0-40 0.33 0.49 0.06 1998

NE27-1 Untreated 24-80 0.14 0.21 0.03 *1998

NE28-4 Untreated 28-84 0.22 0.32 0.03 *1998

NE28-5 Untreated 25-84 0.44 0.65 0.03 *1998

NE28-7 Untreated 24-48 0.14 0.21 0.03 *1998

BG-3 Untreated 24-36 @0.98 @1.45 13 #2002

BG-3 Untreated 24-36 0.36 0.53 0.12 11 2003

BG-3 Untreated 24-36 0.55 0.81 0.19 10 2004

BG-3 Untreated 24-36 0.37 0.55 0.07 @290 2005

BG-3 Untreated 24-36 0.39 0.58 0.06 16 2006

BG-3 Untreated 24-36 0.54 0.80 0.25 30 2007

BG-3 Untreated 24-36 0.36 0.53 0.15 @270 2008

BG-3 Untreated 24-36 0.38 0.56 0.11 70 2009

BG-3 Untreated 24-36 0.30 0.45 0.13 60 2010

Mean 0.35 0.51 0.10 30.00

SDV 0.16 0.23 0.06 18.19

CV 38.87 38.9 45.51 74

(pCi/g) mg/kg

BG-4 Untreated 36-48 0.35 0.52 0.07 60 2009

BG-4 Untreated 36-48 0.26 0.39 0.09 70 2010

Mean 0.31 0.46 0.08 65.00

SDV 0.06 0.09 0.01 7.07

CV 20.20 20.2 17.68 11

(pCi/g) mg/kg

BG-5 Untreated 48-60 0.30 0.45 0.06 90 2009

BG-5 Untreated 48-60 0.24 0.36 0.07 80 2010

Mean 0.27 0.41 0.06 85.00

SDV 0.04 0.06 0.01 7.07

CV 15.71 15.71 12.06 8

(pCi/g) mg/kg

BG-7 Untreated 60-72 0.42 0.62 0.08 100 2009

BG-7 Untreated 60-72 0.29 0.43 0.08 90 2010

Mean 0.36 0.53 0.08 95.00

SDV 0.09 0.13 0.00 7.07

CV 25.59 25.59 0.00 7

(pCi/g) mg/kg

BG-7-9 Untreated 72-96 0.53 0.79 0.08 61 2009

BG-7-9 Untreated 72-96 0.30 0.44 0.09 140 2010

Mean 0.42 0.62 0.09 100.50

SDV 0.09 0.25 0.01 55.86

CV 25.59 40.24 8.32 56

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

2-3

Interval (ft.) Location ID

Comment

Chloride 

(mg/kg)

Selenium 

(mg/kg)

Natural Uranium

Depth (in)AreaLocation IDInterval (ft.)

4-5

Table 3-2.  Pre-Operation and Background Soil Sample Results for Section 28 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

Area Depth (in)

3-4

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

5-7

Chloride 

(mg/kg) Comment

7-9

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

I I 
I I 

I I I I I 

I I I I I I I I I 

I I 
I I 

I I I I I 

I I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

BG-9-11 Untreated 96-120 0.35 0.52 0.09 60 2009

BG-9-11 Untreated 96-120 0.32 0.48 0.09 40 2010

Mean 0.34 0.50 0.09 50

SDV 0.02 0.03 0.00 14.14

CV 5.66 5.66 0.00 28

(pCi/g) mg/kg

BF-11-13 Untreated 120-144 0.66 0.97 0.12 15 2009

BF-11-13 Untreated 120-144 0.44 0.65 0.12 30 2010

Mean 0.55 0.81 0.12 22.50

SDV 0.15 0.23 0.00 10.61

CV 27.94 27.94 0.00 47

(pCi/g) mg/kg

BF-13-15 Untreated 144-168 0.41 0.60 0.08 70 2009

BF-13-15 Untreated 144-168 0.46 0.68 0.13 50 2010

Mean 0.43 0.64 0.11 60.00

SDV 0.04 0.06 0.04 14.14

CV 8.84 8.84 33.67 24

(pCi/g) mg/kg

BG-15-17 Untreated 168-192 0.57 0.84 0.1 70 2009

BG-15-17 Untreated 168-192 0.37 0.54 0.09 40 2010

Mean 0.47 0.69 0.10 55.00

SDV 0.14 0.21 0.01 21.21

CV 30.74 30.74 7.44 39

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

AreaLocation IDInterval (ft.)

Depth (in)

Natural Uranium

Comment

Chloride 

(mg/kg)

Selenium 

(mg/kg)

Natural Uranium

Depth (in)

Selenium 

(mg/kg)

Chloride 

(mg/kg)

Table 3-2.  Pre-Operation and Background Soil Sample Results for Section 28 (continued)

Comment

9-11

Interval (ft.) Location ID Area

11-13

Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

Area Depth (in)

Natural Uranium

15-17

Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

13-15

Interval (ft.) Location ID Area Depth (in)

Natural Uranium

Interval (ft.) Location ID

I 

I 

I 

I 



(pCi/g) mg/kg

S33-4 Treated 0-6 0.37 0.55 0.03 *1998

S33-4 Treated 6-48 0.36 0.53 0.03 *1998

S33-7 Treated 0-24 0.30 0.44 0.03 *1998

S33-8 Treated 0-20 0.58 0.86 0.07 1998

S33-9 Untreated 0-24 0.56 0.83 0.15 1998

S33-10 Untreated 0-12 0.70 1.03 0.05 1998

33A Treated 0-6 0.24 0.36 0.10 13 1999

33B Treated 0-6 0.56 0.82 0.20 7 1999

33C Treated 0-6 0.44 0.65 0.05 35 **1999

33D Untreated 0-6 0.49 0.73 0.20 22 1999

33D1 Untreated 0-6 0.77 1.14 0.20 18 2000

BG-1 Untreated 0-12 0.66 0.98 0.10 32 2001

BG-1 Untreated 0-12 0.58 0.85 2 &#2002

BG-1 Untreated 0-12 0.53 0.78 0.12 21 2003

BG-1 Untreated 0-12 0.60 0.88 0.27 28 2004

BG-1 Untreated 0-12 0.53 0.78 0.18 27 2005

BG-1 Untreated 0-12 0.60 0.88 0.18 18 2006

BG-1 Untreated 0-12 0.60 0.89 0.39 68 2007

BG-1 Untreated 0-12 0.49 0.72 0.21 @170 2008

BG-1 Untreated 0-12 0.69 1.02 0.19 33 2009

BG-1 Untreated 0-12 0.68 1.00 0.17 60 2010

Mean 0.54 0.80 0.15 27.43

SDV 0.14 0.20 0.09 18.27

CV 25.28 25.28 64.28 67

(pCi/g) mg/kg

S33-4 Treated 6-48 0.36 0.53 0.03 *1998

S33-7 Treated 0-24 0.30 0.44 0.03 *1998

S33-8 Treated 0-20 0.58 0.86 0.07 1998

S33-9 Untreated 0-24 0.56 0.83 0.15 1998

S33-10 Untreated 12-30 0.38 0.56 0.03 *1998

BG-2 Untreated 12-24 0.51 0.76 0.20 29 2001

BG-2 Untreated 12-24 0.40 0.59 8 #2002

BG-2 Untreated 12-24 0.35 0.52 0.12 25 2003

BG-2 Untreated 12-24 0.53 0.79 0.24 32 2004

BG-2 Untreated 12-24 0.47 0.69 0.15 71 2005

BG-2 Untreated 12-24 0.60 0.88 0.16 21 2006

BG-2 Untreated 12-24 0.60 0.89 0.44 73 2007

BG-2 Untreated 12-24 0.41 0.61 0.23 @160 2008

BG-2 Untreated 12-24 0.49 0.73 0.15 25 2009

BG-2 Untreated 12-24 0.50 0.74 0.14 80 2010

Mean 0.47 0.69 0.15 40.44

SDV 0.10 0.14 0.11 26.62

CV 20.71 20.71 72.04 66

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

1-2

0-1

Interval (ft.) Location ID Area Depth (in)

Natural Uranium

Table 3-3.  Pre-Operation and Background Soil Sample Results for Section 33

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

S33-4 Treated 6-48 0.36 0.53 0.03 *1998

S33-7 Treated 24-48 0.24 0.35 0.03 *1998

S33-8 Treated 20-48 0.35 0.52 0.03 *1998

S33-9 Untreated 24-48 0.70 1.03 0.10 1998

S33-10 Untreated 12-30 0.38 0.56 0.03 *1998

S33-10 Untreated 30-60 0.40 0.59 0.03 *1998

BG-3 Untreated 24-36 0.56 0.83 0.30 41 2001

BG-3 Untreated 24-36 0.45 0.66 8 #2002

BG-3 Untreated 24-36 0.45 0.67 0.12 22 2003

BG-3 Untreated 24-36 0.55 0.81 0.26 31 2004

BG-3 Untreated 24-36 0.53 0.79 0.15 @222 2005

BG-3 Untreated 24-36 0.74 1.09 0.15 16 2006

BG-3 Untreated 24-36 0.58 0.86 0.27 63 2007

BG-3 Untreated 24-36 0.49 0.72 0.20 @180 2008

BG-3 Untreated 24-36 0.56 0.82 0.13 70 2009

BG-3 Untreated 24-36 0.58 0.86 0.19 40 2010

Mean 0.49 0.73 0.13 36.38

SDV 0.13 0.19 0.10 21.81

CV 26.64 26.61 72.64 60

(pCi/g) mg/kg

S32-2 Untreated 24-48 0.26 0.39 <0.05 *1998

S33-2 Untreated 24-48 0.27 0.40 0.09 *1998

S33-4 Treated 6-48 0.36 0.53 0.03 *1998

S33-7 Treated 24-48 0.24 0.35 0.03 *1998

S33-8 Treated 20-48 0.35 0.52 0.03 *1998

S33-9 Untreated 24-48 0.70 1.03 0.10 1998

S33-10 Untreated 30-60 0.40 0.59 0.03 *1998

BG-4 Untreated 36-48 0.68 1.01 0.15 60 2009

BG-4 Untreated 36-48 0.70 1.03 0.18 50 2010

Mean 0.44 0.65 0.08 55.00

SDV 0.20 0.29 0.06 7.07

CV 44.64 44.64 80.80 12.86

(pCi/g) mg/kg

S33-10 Untreated 30-60 0.40 0.59 0.03 *1998

BG-5 Untreated 48-60 0.61 0.90 0.12 60 2009

BG-5 Untreated 48-60 0.64 0.94 0.17 60 2010

Mean 0.55 0.81 0.11 60

SDV 0.19 0.29 0.02 19.59

CV 51.01 51.2 20.20 31.98

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

Location IDInterval (ft.)

Chloride 

(mg/kg) Comment

4-5

Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

3-4

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Natural Uranium

Depth (in)Area

2-3

Table 3-3.  Pre-Operation and Background Soil Sample Results for Section 33 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI I 
I I 

I I I I I 

I I 
I I 

I I I I I 

I I 
I I 

I I I I I 



(pCi/g) mg/kg

BG-5-7 Untreated 60-72 0.35 0.52 0.08 70 2009

BG-5-7 Untreated 60-72 0.46 0.68 0.11 50 2010

Mean 0.41 0.60 0.10 60

SDV 0.08 0.11 0.02 14.14

CV 18.86 18.86 22.33 23.57

(pCi/g) mg/kg

BG-7-9 Untreated 72-96 0.54 0.8 0.09 30 2009

BG-7-9 Untreated 72-96 0.67 0.99 0.14 40 2010

Mean 0.61 0.90 0.12 35.00

SDV 0.09 0.13 0.04 7.07

CV 15.01 15.01 30.74 20.20

(pCi/g) mg/kg

BG-9-11 Untreated 96-120 0.49 0.72 0.05 32 2009

BG-9-11 Untreated 96-120 0.67 0.99 0.11 <30 2010

Mean 0.58 0.86 0.08 31.00

SDV 0.13 0.19 0.04 1.41

CV 22.33 22.33 53.03 4.56

(pCi/g) mg/kg

BG-11-13 Untreated 120-144 0.51 0.76 <0.05 40 2009

BG-11-13 Untreated 120-144 0.38 0.56 0.06 <30 2010

Mean 0.45 0.66 0.06 35.00

SDV 0.10 0.14 0.01 7.07

CV 21.43 21.43 14.14 20.20

(pCi/g) mg/kg

BG-13-15 Untreated 144-168 0.46 0.68 0.10 70 2009

Bg-13-15 Untreated 144-168 0.28 0.42 0.06 <30 2010

Mean 0.37 0.55 0.08 50.00

SDV 0.12 0.18 0.03 28.28

CV 33.43 33.43 35.36 56.57

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

AreaLocation IDInterval (ft.) Comment

Chloride 

(mg/kg)

Selenium 

(mg/kg)

Natural Uranium

Depth (in)

13-15

11-13

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

9-11

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

7-9

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) Comment

5-7

Table 3-3.  Pre-Operation and Background Soil Sample Results for Section 33 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI 

I 

I 

I 

I 



(pCi/g) mg/kg

BG-15-17 Untreated 168-192 0.67 0.99 0.14 70 2009

BG-15-17 Untreated 168-192 0.3 0.45 0.09 <30 2010

Mean 0.49 0.72 0.12 70

SDV 0.08 0.11 0.02 14.14

CV 18.86 18.86 22.33 23.57

@ = considered an outlier, did not use

* = 1998 Se Reported as less than LLD of 0.05 mg/kg, used 0.025

# = 2002 Se MDL = 0.8  All data reported as <MDL, did not use

CV = coefficient of variation

SDV = standard deviation

15-17

Table 3-3.  Pre-Operation and Background Soil Sample Results for Section 33 (continued)

Interval (ft.) Location ID Area Depth (in)

Natural Uranium Selenium 

(mg/kg)

Chloride 

(mg/kg) CommentI 
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Variable

Composite Worker

Soil

Default Value

Form-input

Value

 A (PEF Dispersion Constant) 16.2302 14.9421

 B (PEF Dispersion Constant) 18.7762 17.9869

 City (Climate Zone) Default Albuquerque, NM (3)

 C (PEF Dispersion Constant) 216.108 205.1782

 F(x) (function dependent on Um/Ut) unitless 0.194 0.0553

 PEF (particulate emission factor) m
3
/kg 1359344438 6609630250

 Q/Cwind (g/m
2
-s per kg/m

3
) 93.77 81.84858573

 As (acres) 0.5 0.5

 EDw (exposure duration - composite worker) yr 25 25

 EFw (exposure frequency - composite worker) day/yr 250 250

 ETw (exposure time - composite worker) hr/day 8 8

 IRAw (inhalation rate - composite worker) m
3
/day 60 60

 IRSw (soil intake rate - composite worker) mg/day 100 100

 tw (time - composite worker) yr 25 25

 TR (target cancer risk) unitless 0.000001 0.000001

 Um  (mean annual wind speed) m/s 4.69 4.02

 Ut  (equivalent threshold value) 11.32 11.32

 V  (fraction of vegetative cover) unitless 0.5 0.5

Variable

Composite Worker

Air

Default Value

Form-input

Value

 EDw (exposure duration - composite worker) yr 25 25

 EFw (exposure frequency - composite worker) day/yr 250 250

 ETw (exposure time - composite worker) hr/day 8 8

 GSFa (gamma shielding factor - air) unitless 1 1

 IRAw (inhalation rate - composite worker) m
3
/day 60 60

 tw (time - composite worker) yr 25 25

 TR (target cancer risk) unitless 0.000001 0.000001

Site-Specific

Composite Worker Air Inputs - Secular Equilibrium
* Inputted values different from Composite Worker defaults are highlighted.

Output generated   22AUG2019:15:53:09

Site-Specific

Composite Worker Soil Inputs - Secular Equilibrium

* Inputted values different from Composite Worker defaults are highlighted.

Output generated   22AUG2019:15:53:09
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TRIMMED TRAILING DIGITS

Isotope
HF EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total HF

Risk
BKG

Inherent Site 

Risk Before 

Trimming 

Trailing Digits

Risk BKG

Inherent Site 

Risk After 

Trimming 

Trailing 

Digits

*Secular Equilibrium Risk for Bi-212 1.498 4E-10 3E-12 5E-05 5E-05 4E-05 1E-05 5E-05 4E-05 1E-05

*Secular Equilibrium Risk for Bi-214 2.333 3E-06 1E-09 8E-05 8E-05 3E-05 5E-05 8E-05 3E-05 5E-05

*Secular Equilibrium Risk for Cs-137 0.0672 1E-09 1E-13 7E-07 7E-07 8E-07 0E+00 7E-07 8E-07 0E+00

*Secular Equilibrium Risk for K-40 18.1 2E-07 8E-11 7E-05 7E-05 7E-05 0E+00 7E-05 7E-05 0E+00

*Secular Equilibrium Risk for Pa-234m 4.603 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 2E-04 5E-05 2E-04

*Secular Equilibrium Risk for Pb-212 1.348 1E-08 2E-11 5E-05 5E-05 4E-05 9E-06 5E-05 4E-05 1E-05

*Secular Equilibrium Risk for Pb-214 2.468 3E-06 1E-09 1E-04 1E-04 4E-05 6E-05 1E-04 4E-05 6E-05

*Secular Equilibrium Risk for Ra-223 0.414 3E-08 2E-10 2E-06 2E-06 2E-06 6E-07 2E-06 2E-06 0E+00

*Secular Equilibrium Risk for Ra-226 4 6E-06 4E-09 2E-04 2E-04 7E-05 9E-05 2E-04 7E-05 1E-04

*Secular Equilibrium Risk for Ra-228 1.422 7E-07 5E-09 8E-05 8E-05 6E-05 2E-05 8E-05 6E-05 2E-05

*Secular Equilibrium Risk for Th-227 0.174 2E-08 2E-10 1E-06 1E-06 9E-07 3E-07 1E-06 9E-07 1E-07

*Secular Equilibrium Risk for Th-228 1.604 2E-07 4E-09 6E-05 6E-05 5E-05 7E-06 6E-05 5E-05 1E-05

*Secular Equilibrium Risk for Th-230 2.593 4E-06 5E-09 1E-04 1E-04 6E-05 5E-05 1E-04 6E-05 4E-05

*Secular Equilibrium Risk for Th-232 1.372 8E-07 6E-09 7E-05 8E-05 6E-05 1E-05 8E-05 6E-05 2E-05

*Secular Equilibrium Risk for Th-234 3.26 5E-06 7E-09 1E-04 1E-04 3E-05 1E-04 1E-04 3E-05 7E-05

*Secular Equilibrium Risk for Tl-208 0.434 0E+00 0E+00 4E-05 4E-05 3E-05 7E-06 4E-05 3E-05 1E-05

*Secular Equilibrium Risk for U-234 4.287 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 2E-04 5E-05 2E-04

*Secular Equilibrium Risk for U-235 0.307 1E-07 2E-09 3E-06 3E-06 1E-06 2E-06 3E-06 1E-06 2E-06

*Secular Equilibrium Risk for U-238 4.323 7E-06 1E-08 2E-04 2E-04 5E-05 1E-04 2E-04 5E-05 2E-04

*Total Risk 4E-05 7E-08 2E-03 2E-03 7E-04 8E-04 2E-03 7E-04 9E-04

Output generated   22AUG2019:15:53:09

Composite Worker Risk for Surface Soil Exposure Pathways - Secular Equilibrium

Composite Worker - Homestake Facility (HF) Default Scenario

Page 1 of 2



Bkg Based on UCL95s from Table 5-20

Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 3E-10 3E-12 4E-05 4E-05

*Secular Equilibrium Risk for Bi-214 0.948 1E-06 6E-10 3E-05 3E-05

*Secular Equilibrium Risk for Cs-137 0.0731 1E-09 2E-13 8E-07 8E-07

*Secular Equilibrium Risk for K-40 18.35 2E-07 8E-11 7E-05 7E-05

*Secular Equilibrium Risk for Pa-234m 1.15a 2E-06 3E-09 5E-05 5E-05

*Secular Equilibrium Risk for Pb-212 1.104 9E-09 2E-11 4E-05 4E-05

*Secular Equilibrium Risk for Pb-214 1.017 1E-06 6E-10 4E-05 4E-05

*Secular Equilibrium Risk for Ra-223 0.296 2E-08 2E-10 2E-06 2E-06

*Secular Equilibrium Risk for Ra-226 1.81 3E-06 2E-09 7E-05 7E-05

*Secular Equilibrium Risk for Ra-228 1.14 6E-07 4E-09 6E-05 6E-05

*Secular Equilibrium Risk for Th-227 0.13 1E-08 2E-10 9E-07 9E-07

*Secular Equilibrium Risk for Th-228 1.412 1E-07 4E-09 5E-05 5E-05

*Secular Equilibrium Risk for Th-230 1.393 2E-06 2E-09 5E-05 6E-05

*Secular Equilibrium Risk for Th-232 1.135 7E-07 5E-09 6E-05 6E-05

*Secular Equilibrium Risk for Th-234 0.703 1E-06 2E-09 3E-05 3E-05

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 3E-05 3E-05

*Secular Equilibrium Risk for U-234 1.141 2E-06 3E-09 4E-05 5E-05

*Secular Equilibrium Risk for U-235 0.112 4E-08 7E-10 1E-06 1E-06

*Secular Equilibrium Risk for U-238 1.147 2E-06 3E-09 5E-05 5E-05

a - Value based on a mean (n=4)

Risks based on EPC of surface soil

December 3 2019, Feb 13,2020

Page 2 of 2
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Composite Worker Risk for Surface Soil - Secular Equilibrium

Isotope

LTA EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk BKG

Inherent 

Site Risk 

Before 

Trimming 

Trailing 

Digits

Total Risk BKG

Inherent 

Site Risk 

After 

Trimming 

Trailing 

Digits

*Secular Equilibrium Risk for Bi-212 1E+00 3E-10 2E-12 3E-05 3E-05 4E-05 0E+00 3E-05 4E-05 0E+00

*Secular Equilibrium Risk for Bi-214 9E-01 1E-06 5E-10 3E-05 3E-05 3E-05 0E+00 3E-05 3E-05 0E+00

*Secular Equilibrium Risk for Cs-137 7E-02 1E-09 2E-13 8E-07 8E-07 8E-07 0E+00 8E-07 8E-07 0E+00

*Secular Equilibrium Risk for K-40 2E+01 2E-07 7E-11 6E-05 6E-05 7E-05 0E+00 6E-05 7E-05 0E+00

234m 1E+00 3E-06 4E-09 7E-05 8E-05 5E-05 3E-05 8E-05 5E-05 1E-05

*Secular Equilibrium Risk for Pb-212 9E-01 8E-09 1E-11 3E-05 3E-05 4E-05 0E+00 3E-05 4E-05 0E+00

*Secular Equilibrium Risk for Pb-214 9E-01 1E-06 5E-10 4E-05 4E-05 4E-05 0E+00 4E-05 4E-05 0E+00

*Secular Equilibrium Risk for Ra-223 3E-01 2E-08 1E-10 1E-06 1E-06 2E-06 0E+00 1E-06 2E-06 0E+00

*Secular Equilibrium Risk for Ra-226 1E+00 2E-06 2E-09 6E-05 6E-05 7E-05 0E+00 5E-05 7E-05 0E+00

*Secular Equilibrium Risk for Ra-228 1E+00 5E-07 3E-09 5E-05 5E-05 6E-05 0E+00 5E-05 6E-05 0E+00

*Secular Equilibrium Risk for Rn-222         -         -         -         -         -         -         -         -         -         -

*Secular Equilibrium Risk for Th-228 2E+00 2E-07 5E-09 6E-05 6E-05 5E-05 1E-05 6E-05 5E-05 1E-05

*Secular Equilibrium Risk for Th-230 1E+00 2E-06 2E-09 5E-05 5E-05 6E-05 0E+00 4E-05 6E-05 0E+00

*Secular Equilibrium Risk for Th-232 2E+00 1E-06 8E-09 1E-04 1E-04 6E-05 3E-05 1E-04 6E-05 3E-05

*Secular Equilibrium Risk for Th-234 9E-01 1E-06 2E-09 4E-05 4E-05 3E-05 8E-06 4E-05 3E-05 8E-06

*Secular Equilibrium Risk for Tl-208 3E-01 0E+00 0E+00 3E-05 3E-05 3E-05 0E+00 3E-05 3E-05 0E+00

*Secular Equilibrium Risk for U-234 2E+00 3E-06 5E-09 9E-05 9E-05 5E-05 4E-05 9E-05 5E-05 4E-05

*Secular Equilibrium Risk for U-235 1E-01 5E-08 8E-10 1E-06 1E-06 1E-06 2E-07 1E-06 1E-06 2E-07

*Secular Equilibrium Risk for U-238 2E+00 3E-06 6E-09 9E-05 9E-05 5E-05 4E-05 9E-05 5E-05 4E-05

Total 2E-05 4E-08 8E-04 8E-04 7E-04 2E-04 8E-04 7E-04 1E-04

Site-Specific Land Treatment Areas (LTAs)

Output generated   22AUG2019:16:43:14

TRIMMED TRAILING DIGITS
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Bkg Based on UCL95s from Table 5-20

Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 3E-10 3E-12 4E-05 4E-05

*Secular Equilibrium Risk for Bi-214 0.948 1E-06 6E-10 3E-05 3E-05

*Secular Equilibrium Risk for Cs-137 0.0731 1E-09 2E-13 8E-07 8E-07

*Secular Equilibrium Risk for K-40 18.35 2E-07 8E-11 7E-05 7E-05

234m 1.15a 2E-06 3E-09 5E-05 5E-05

*Secular Equilibrium Risk for Pb-212 1.104 9E-09 2E-11 4E-05 4E-05

*Secular Equilibrium Risk for Pb-214 1.017 1E-06 6E-10 4E-05 4E-05

*Secular Equilibrium Risk for Ra-223 0.296 2E-08 2E-10 2E-06 2E-06

*Secular Equilibrium Risk for Ra-226 1.81 3E-06 2E-09 7E-05 7E-05

*Secular Equilibrium Risk for Ra-228 1.14 6E-07 4E-09 6E-05 6E-05

*Secular Equilibrium Risk for Th-227 0.13 1E-08 2E-10 9E-07 9E-07

*Secular Equilibrium Risk for Th-228 1.412 1E-07 4E-09 5E-05 5E-05

*Secular Equilibrium Risk for Th-230 1.393 2E-06 2E-09 5E-05 6E-05

*Secular Equilibrium Risk for Th-232 1.135 7E-07 5E-09 6E-05 6E-05

*Secular Equilibrium Risk for Th-234 0.703 1E-06 2E-09 3E-05 3E-05

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 3E-05 3E-05

*Secular Equilibrium Risk for U-234 1.141 2E-06 3E-09 4E-05 5E-05

*Secular Equilibrium Risk for U-235 0.112 4E-08 7E-10 1E-06 1E-06

*Secular Equilibrium Risk for U-238 1.147 2E-06 3E-09 5E-05 5E-05

a - Value based on a mean (n=4)

Risks based on EPC of surface soil

December 3 2019, Feb 13,2020
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Site-specific Composite Worker Risk for Soil - Background 

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

HQ

Dermal

HQ

Inhalation

HQ

Non-

carcinogenic

HI

Arsenic, 

Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.03 0.6 29 CRC89 6.61E+09 5.01 1E-06 3E-07 3E-10 2E-06 9E-03 2E-03 1E-05 1E-02

Molybdenum - - 0.005 I - 1 - 1 20 YAWS 6.61E+09 0.447 - - - - 8E-05 - - 8E-05

Selenium - - 0.005 I 0.02 C 1 - 1 5 CRC89 6.61E+09 0.799 - - - - 1E-04 - 1E-09 1E-04

Uranium - - 0.0002 A 0.00004 A 1 - 1 450 YAWS 6.61E+09 1.69 - - - - 7E-03 - 1E-06 7E-03
Total 

Risk/HI - - - - - - - - - - 1E-06 3E-07 3E-10 2E-06 2E-02 2E-03 1E-05 2E-02

Risks based on EPC of surface soil

Output generated   02DEC2019:11:05:20

Site-specific Homestake Facility (HF)

Composite Worker Risk for Surface Soil

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Inhalation

Risk

Dermal

Risk

Carcinogenic

Risk

Ingestion

HQ

Inhalation

HQ

Dermal

HQ

Non-

carcinogenic

HI

HF BKG

Inherent 

Site 

Risk/HQ

Arsenic, 

Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.03 0.6 29 CRC89 6.61E+09 6.33 2E-06 3E-10 4E-07 2E-06 1E-02 1E-05 2E-03 1E-02
1E-02 1E-02 0E+00

Molybdenum - - 0.005 I - 1 - 1 20 YAWS 6.61E+09 36.5 - - - - 6E-03 - - 6E-03 6E-03 8E-05 6E-03

Selenium - - 0.005 I 0.02 C 1 - 1 5 CRC89 6.61E+09 3.8 - - - - 7E-04 7E-09 - 7E-04 7E-04 1E-04 6E-04
Uranium 

(Soluble 

Salts) - - 0.0002 A 0.00004 A 1 - 1 450 6.61E+09 14.3 - - - - 6E-02 1E-05 - 6E-02
6E-02 7E-03 5E-02

Total 

Risk/HI - - - - - - - - - - 2E-06 3E-10 4E-07 2E-06 8E-02 3E-05 2E-03 8E-02
8E-02 2E-02 6E-02

Risks based on EPC of surface soil

Output generated   31AUG2019:13:46:48

Site-specific Land Treatment Area (LTAs)

Composite Worker Risk for Surface Soil

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

HQ

Inhalation

HQ

Dermal

HQ

Non-

carcinogenic

HI

LTAs BKG

Inherent 

Site 

Risk/HQ

Arsenic, 

Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.030 0.6 29 CRC89 6.61E+09 4.69 1E-06 3E-07 2E-10 2E-06 8E-03 1E-05 2E-03 1E-02
1E-02 1E-02 0E+00

Molybdenum - - 0.005 I - 1 - 1 20 YAWS 6.61E+09 0.628 - - - - 1E-04 - - 1E-04 1E-04 8E-05 2E-05

Selenium - - 0.005 I 0.02 C 1 - 1 5 CRC89 6.61E+09 1.12 - - - - 2E-04 2E-09 - 2E-04 2E-04 1E-04 1E-04

Uranium 

(Soluble 

Salts) - - 0.0002 A 0.00004 A 1 - 1 450 6.61E+09 3.99 - - - - 2E-02 3E-06 - 2E-02
2E-02 7E-03 1E-02

*Total 

Risk/HI - - - - - - - - - - 1E-06 3E-07 2E-10 2E-06 3E-02 1E-05 2E-03 3E-02
3E-02 2E-02 1E-02

Risks based on EPC of surface soil

Output generated   02SEP2019:12:35:37

Trimmed Digits HQs 

Trimmed Digits HQs 
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* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction Worker

Soil - Other

Default Value

Form-input

Value

Ac-doz (areal extent of dozing) acres . 10

Aexcav (area of excavation site) m
2 . 10

Ac-grade (areal extent of grading) acres . 10

A (PEF Dispersion Constant) 2.4538 2.4538

Asurf (areal extent of site) m
2 2023.43 121405.8

Atill (areal extent of tilling) acres . 10

Bl-doz (dozing blade length) m . 2

Bl-grade (grading blade length) m . 2

B (PEF Dispersion Constant) 17.566 17.566

C (PEF Dispersion Constant) 189.0426 189.0426

dexcav (average depth of excavation site) m . 1

FD Unitless Dispersion Correction Factor 0.185837208 0.185837208

F(x) (function dependant on Um/Ut derived using Cowherd et al. (1985)) 0.194 0.194

Mm-doz (Gravimetric soil moisture content) % 7.9 7.9

Mm-excav (Gravimetric soil moisture content) % 12 12

Mwind (dust emitted by wind erosion) g 51288.84717 396176.1096

NA-doz (number of times site was dozed) . 1

NA-dump (number of times soil is dumped) 2 2

NA-grade (number of times site was graded) . 1

NA-till (number of times soil is tilled) 2 2

Q/Csa (inverse of the ratio of the geometric mean air concentration to the 

emission flux at the center of a square source) g/m
2
-s per kg/m

3
14.31407 7.092192704

psoil (density) g/cm
3
 - chemical-specific 1.68 1.68

sdoz (soil silt content) % 6.9 6.9

AFcw (skin adherence factor - construction worker) mg/cm
2 0.3 0.3

ATcw (averaging time - construction worker) days 365 365

BWcw (body weight - construction worker) kg 80 80

EDcw (exposure duration - construction worker) yr 1 1

EFcw (exposure frequency - construction worker) day/yr 250 250

ETcw (exposure time - construction worker) hr/day 8 8

THQ (target hazard quotient) unitless 0.1 1

IRScw (soil ingestion rate - construction worker) mg/day 330 330

LT (lifetime) yr 70 70

SAcw (surface area - construction worker) cm
2
/day 3527 3527

TR (target cancer risk) unitless 0.000001 0.000001

Sdoz (dozing speed) kph 11.4 11.4

Sgrade (grading speed) kph 11.4 11.4

still (soil silt content) % 18 18

tc (overall duration of construction) hours 8400 8400

Tc (overall duration of construction) s 30240000 30240000

T (time over which traffic occurs) s 7200000 7200000

Tt (overall duration of traffic) s 7200000 7200000

Um (mean annual wind speed) m/s 4.69 4.69

Ut (equivalent threshold value) m/s 11.32 11.32

V (fraction of vegetative cover) 0 0.25

Output generated   02DEC2019:11:32:00

Construction Worker Equation Inputs for Soil - Other 

Construction Activities

Site-Specific
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Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External 

Exposure

Slope Factor

(risk/yr per 

pCi/m
3
)

Concentration

(pCi/m
3
)

Inhalation

CDI

(no decay)

(pCi)

External 

Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External 

Exposure

Risk

(no decay)

Total

Risk

(no decay)

*Secular Equilibrium Risk for Rn-222         -         -

                               

-         -         -

At-218 0.00E+00 3.08E-14 551 6.9E+07 3.1E+03 0E+00 2E-14 2E-14

Bi-214 6.18E-11 6.69E-09 551 6.9E+07 3.1E+03 4E-03 2E-05 4E-03

Pb-214 7.77E-11 1.02E-09 551 6.9E+07 3.1E+03 5E-03 3E-06 5E-03

Po-214 0.00E+00 3.57E-13 551 6.9E+07 3.1E+03 0E+00 1E-09 1E-09

Po-218 1.39E-11 3.95E-17 551 6.9E+07 3.1E+03 1E-03 1E-13 1E-03

Rn-218 0.00E+00 3.19E-12 551 6.9E+07 3.1E+03 0E+00 2E-15 2E-15

Rn-222 2.28E-12 1.62E-12 551 6.9E+07 3.1E+03 2E-04 5E-09 2E-04

Total Risk 1E-02 2E-05 1E-02

Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External 

Exposure

Slope Factor

(risk/yr per 

Concentration

(pCi/m
3
)

Inhalation

CDI

(no decay)

(pCi)

External 

Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External 

Exposure

Risk

(no decay)

Total

Risk

(no decay)

*Secular Equilibrium Risk for Rn-222         -         - -         -         -         -         -         -

At-218 0.00E+00 3.1E-14 1074 1.3E+08 6.1E+03 0E+00 4E-14 4E-14

Bi-214 6.18E-11 6.7E-09 1074 1.3E+08 6.1E+03 8E-03 4E-05 8E-03

Pb-214 7.77E-11 1.0E-09 1074 1.3E+08 6.1E+03 1E-02 6E-06 1E-02

Po-214 0.00E+00 3.6E-13 1074 1.3E+08 6.1E+03 0E+00 2E-09 2E-09

Po-218 1.39E-11 4.0E-17 1074 1.3E+08 6.1E+03 2E-03 2E-13 2E-03

Rn-218 0.00E+00 3.2E-12 1074 1.3E+08 6.1E+03 0E+00 4E-15 4E-15

Rn-222 2.28E-12 1.6E-12 1074 1.3E+08 6.1E+03 3E-04 1E-08 3E-04

Total Risk 2E-02 5E-05 2E-02

Output generated   22AUG2019:16:43:14

Site-Specific Background HMC-16  Outdoor Air

Composite Worker Individual Risk Contributions for Air - Secular Equilibrium

Output generated   15SEP2019:13:59:57

Site-Specific Homestake Facility (HF) and Land Treatment Area (LTAs) Combined Indoor and Outdoor Air

Composite Worker Individual Risk Contributions for Air - Secular Equilibrium
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Site-Specific Homestake Facility (HF)

Construction Worker Risk for Soil - Other Construction Activities - Secular Equilibrium
TRIMMED TRAILING DIGITS

Isotope

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk BKG

Inherent 

Site Risk 

Before 

Trimming 

Trailing Risk BKG

Inherent 

Site Risk 

After 

Trimmin

g Trailing 

*Secular Equilibrium Risk for Bi-212 5E-11 1E-11 2E-06 2E-06 2E-06 4E-07 2E-06 2E-06 4E-07

*Secular Equilibrium Risk for Bi-214 4E-07 5E-09 3E-06 4E-06 1E-06 2E-06 4E-06 1E-06 2E-06

*Secular Equilibrium Risk for Cs-137 2E-10 5E-13 3E-08 3E-08 3E-08 0E+00 3E-08 3E-08 0E+00

*Secular Equilibrium Risk for K-40 2E-08 3E-10 3E-06 3E-06 3E-06 0E+00 3E-06 3E-06 0E+00

*Secular Equilibrium Risk for Pa-234m 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 8E-06 2E-06 6E-06

*Secular Equilibrium Risk for Pb-212 2E-09 7E-11 2E-06 2E-06 2E-06 4E-07 2E-06 2E-06 4E-07

*Secular Equilibrium Risk for Pb-214 4E-07 5E-09 4E-06 4E-06 2E-06 3E-06 4E-06 2E-06 3E-06

*Secular Equilibrium Risk for Ra-223 4E-09 8E-10 9E-08 9E-08 7E-08 3E-08 9E-08 7E-08 3E-08

*Secular Equilibrium Risk for Ra-226 8E-07 2E-08 7E-06 8E-06 3E-06 4E-06 8E-06 3E-06 4E-06

*Secular Equilibrium Risk for Ra-228 1E-07 2E-08 3E-06 3E-06 3E-06 6E-07 3E-06 3E-06 6E-07

*Secular Equilibrium Risk for Rn-222         -         -         -         -         -         -         -         -         -

*Secular Equilibrium Risk for Th-227 2E-09 8E-10 5E-08 5E-08 4E-08 1E-08 5E-08 4E-08 1E-08

*Secular Equilibrium Risk for Th-228 2E-08 2E-08 2E-06 2E-06 2E-06 3E-07 2E-06 2E-06 3E-07

*Secular Equilibrium Risk for Th-230 5E-07 2E-08 4E-06 5E-06 2E-06 2E-06 5E-06 2E-06 2E-06

*Secular Equilibrium Risk for Th-232 1E-07 2E-08 3E-06 3E-06 3E-06 5E-07 3E-06 3E-06 5E-07

*Secular Equilibrium Risk for Th-234 7E-07 3E-08 5E-06 6E-06 1E-06 5E-06 6E-06 1E-06 5E-06

*Secular Equilibrium Risk for Tl-208 0E+00 0E+00 2E-06 2E-06 1E-06 3E-07 2E-06 1E-06 3E-07

*Secular Equilibrium Risk for U-234 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 8E-06 2E-06 6E-06

*Secular Equilibrium Risk for U-235 1E-08 7E-09 1E-07 1E-07 5E-08 9E-08 1E-07 5E-08 9E-08

*Secular Equilibrium Risk for U-238 9E-07 4E-08 7E-06 8E-06 2E-06 6E-06 8E-06 2E-06 6E-06

*Total Risk 6E-06 3E-07 6E-05 7E-05 3E-05 4E-05 7E-05 3E-05 4E-05
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Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 4E-11 9E-12 2E-06 2E-06

*Secular Equilibrium Risk for Bi-214 0.948 2E-07 2E-09 1E-06 1E-06

*Secular Equilibrium Risk for Cs-137 0.0731 2E-10 6E-13 3E-08 3E-08

*Secular Equilibrium Risk for K-40 18.35 2E-08 3E-10 3E-06 3E-06

*Secular Equilibrium Risk for Pa-234m 1.15a 2E-07 1E-08 2E-06 2E-06

*Secular Equilibrium Risk for Pb-212 1.104 1E-09 6E-11 2E-06 2E-06

*Secular Equilibrium Risk for Pb-214 1.017 2E-07 2E-09 2E-06 2E-06

*Secular Equilibrium Risk for Ra-223 0.296 3E-09 6E-10 6E-08 7E-08

*Secular Equilibrium Risk for Ra-226 1.81 3E-07 7E-09 3E-06 3E-06

*Secular Equilibrium Risk for Ra-228 1.14 8E-08 1E-08 2E-06 3E-06

*Secular Equilibrium Risk for Th-227 0.13 2E-09 6E-10 4E-08 4E-08

*Secular Equilibrium Risk for Th-228 1.412 2E-08 1E-08 2E-06 2E-06

*Secular Equilibrium Risk for Th-230 1.393 3E-07 9E-09 2E-06 2E-06

*Secular Equilibrium Risk for Th-232 1.135 9E-08 2E-08 2E-06 3E-06

*Secular Equilibrium Risk for Th-234 0.703 1E-07 6E-09 1E-06 1E-06

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 1E-06 1E-06

*Secular Equilibrium Risk for U-234 1.141 2E-07 9E-09 2E-06 2E-06

*Secular Equilibrium Risk for U-235 0.112 5E-09 2E-09 4E-08 5E-08

*Secular Equilibrium Risk for U-238 1.147 2E-07 1E-08 2E-06 2E-06

a - Value based on a mean (n=4)

Risks based on EPC of combined surface and subsurface soil

December 3 2019, Feb 13,2020

Construction Worker Background Risk based on UCL95 from Table 5-20
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Isotope
Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk
BKG

Inherent Site 

Risk Before 

Trimming 

Trailing Digits

Risk BKG

Inherent Site 

Risk After 

Trimming 

Trailing Digits

*Secular Equilibrium Risk for Bi-212 4E-11 8E-12 1E-06 1E-06 2E-06 0E+00 1E-06 2E-06 0E+00

*Secular Equilibrium Risk for Bi-214 1E-07 2E-09 1E-06 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for Cs-137 2E-10 5E-13 3E-08 3E-08 3E-08 0E+00 3E-08 3E-08 0E+00

*Secular Equilibrium Risk for K-40 2E-08 2E-10 2E-06 2E-06 3E-06 0E+00 2E-06 3E-06 0E+00

*Secular Equilibrium Risk for Pa-234m 4E-07 2E-08 3E-06 3E-06 2E-06 1E-06 3E-06 2E-06 6E-07

*Secular Equilibrium Risk for Pb-212 1E-09 5E-11 1E-06 1E-06 2E-06 0E+00 1E-06 2E-06 0E+00

*Secular Equilibrium Risk for Pb-214 2E-07 2E-09 1E-06 2E-06 2E-06 0E+00 2E-06 2E-06 0E+00

*Secular Equilibrium Risk for Ra-223 2E-09 5E-10 5E-08 5E-08 7E-08 0E+00 5E-08 7E-08 0E+00

*Secular Equilibrium Risk for Ra-226 3E-07 5E-09 2E-06 2E-06 3E-06 0E+00 2E-06 3E-06 0E+00

*Secular Equilibrium Risk for Ra-228 7E-08 1E-08 2E-06 2E-06 3E-06 0E+00 2E-06 3E-06 0E+00

*Secular Equilibrium Risk for Rn-222         -         -         -         -         -         -         -         -         -

*Secular Equilibrium Risk for Th-228 2E-08 2E-08 3E-06 3E-06 4E-08 3E-06 3E-06 2E-06 5E-07

*Secular Equilibrium Risk for Th-230 2E-07 7E-09 2E-06 2E-06 2E-06 0E+00 2E-06 2E-06 0E+00

*Secular Equilibrium Risk for Th-232 1E-07 3E-08 4E-06 4E-06 2E-06 1E-06 4E-06 3E-06 1E-06

*Secular Equilibrium Risk for Th-234 2E-07 7E-09 1E-06 2E-06 3E-06 0E+00 2E-06 1E-06 3E-07

*Secular Equilibrium Risk for Tl-208 0E+00 0E+00 1E-06 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for U-234 5E-07 2E-08 3E-06 4E-06 1E-06 3E-06 4E-06 2E-06 2E-06

*Secular Equilibrium Risk for U-235 6E-09 3E-09 5E-08 6E-08 2E-06 0E+00 6E-08 5E-08 9E-09

*Secular Equilibrium Risk for U-238 5E-07 2E-08 4E-06 4E-06 5E-08 4E-06 4E-06 2E-06 2E-06
*Total Risk 2E-06 1E-07 3E-05 4E-05 3E-05 1E-05 3E-05 3E-05 6E-06

Site-Specific LTAS

Construction Worker Risk for Soil - Other Construction Activities - Secular Equilibrium

TRIMMED TRAILING DIGITS
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Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 4E-11 9E-12 2E-06 2E-06

*Secular Equilibrium Risk for Bi-214 0.948 2E-07 2E-09 1E-06 1E-06

*Secular Equilibrium Risk for Cs-137 0.0731 2E-10 6E-13 3E-08 3E-08

*Secular Equilibrium Risk for K-40 18.35 2E-08 3E-10 3E-06 3E-06

*Secular Equilibrium Risk for Pa-234m 1.15a 2E-07 1E-08 2E-06 2E-06

*Secular Equilibrium Risk for Pb-212 1.104 1E-09 6E-11 2E-06 2E-06

*Secular Equilibrium Risk for Pb-214 1.017 2E-07 2E-09 2E-06 2E-06

*Secular Equilibrium Risk for Ra-223 0.296 3E-09 6E-10 6E-08 7E-08

*Secular Equilibrium Risk for Ra-226 1.81 3E-07 7E-09 3E-06 3E-06

*Secular Equilibrium Risk for Ra-228 1.14 8E-08 1E-08 2E-06 3E-06

*Secular Equilibrium Risk for Th-227 0.13 2E-09 6E-10 4E-08 4E-08

*Secular Equilibrium Risk for Th-228 1.412 2E-08 1E-08 2E-06 2E-06

*Secular Equilibrium Risk for Th-230 1.393 3E-07 9E-09 2E-06 2E-06

*Secular Equilibrium Risk for Th-232 1.135 9E-08 2E-08 2E-06 3E-06

*Secular Equilibrium Risk for Th-234 0.703 1E-07 6E-09 1E-06 1E-06

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 1E-06 1E-06

*Secular Equilibrium Risk for U-234 1.141 2E-07 9E-09 2E-06 2E-06

*Secular Equilibrium Risk for U-235 0.112 5E-09 2E-09 4E-08 5E-08

*Secular Equilibrium Risk for U-238 1.147 2E-07 1E-08 2E-06 2E-06

a - Value based on a mean (n=4)

Risks based on EPC of combined surface and subsurface soil

December 3 2019, Feb 13,2020

Construction Worker Background Risk based on UCL95 from Table 5-20

Page 2 of 2



Site-specific Background

Construction Worker Risk for Soil - Other Construction Activities

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Soil

Saturation

Concentration

(mg/kg)

Kd 

 (cm
3
/g)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

HQ

Dermal

HQ

Inhalation

HQ

Noncarcinogenic

HI

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I /Chronic 0.000015 C /Chronic 1 0.03 0.6 - 29 CRC89 7.31E+07 5.01 2E-07 3E-08 1E-09 2E-07 3E-02 5E-03 1E-03 4E-02

Molybdenum - - 0.005 H /Subchronic - 1 - 1 - 20 YAWS 7.31E+07 0.447 - - - - 3E-04 - - 3E-04

Selenium - - 0.005 H /Subchronic 0.02 C /Chronic 1 - 1 - 5 CRC89 7.31E+07 0.799 - - - - 5E-04 - 1E-07 5E-04

Uranium - - 0.0002 A /Subchronic 0.0001 A /Subchronic 1 - 1 - 450 YAWS 7.31E+07 1.69 - - - - 2E-02 - 6E-05 3E-02

*Total Risk/HI - - - - - - - - - - - 2E-07 3E-08 1E-09 2E-07 6E-02 5E-03 1E-03 6E-02

Risks based on EPC of surface soil

Output generated   02DEC2019:11:32:00

Site-specific Homestake Facility (HF)

Construction Worker Risk for Soil - Other Construction Activities

Chemical

SFo

(mg/kg-

day)-1

SFo

Ref

IUR

(ug/m3)-1

IUR

Ref

RfD

(mg/kg-day)

RfD

Ref

RfC

(mg/m3)

RfC

Ref GIABS ABS RBA

Soil

Saturation

Concentration

(mg/kg)

Kd 

 (cm3/g)

TC 

 Ref

Particulate

Emission

Factor

(m3/kg)

Concentration

(mg/kg)

Ingestion

Risk

Inhalation

Risk

Dermal

Risk

Carcinogenic

Risk

Ingestion

HQ

Inhalation

HQ

Dermal

HQ

Noncarcinogenic

HI

HF BKG

Inherent Site HQ

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I /Chronic 0.000015 C /Chronic 1 0.03 0.6 - 29 CRC89 7.31E+07 6.33 2E-07 1E-09 4E-08 3E-07 4E-02 1E-03 6E-03 4E-02 4E-02 4E-02 0E+00

Molybdenum - - 0.005 H /Subchronic - 1 - 1 - 20 YAWS 7.31E+07 36.5 - - - - 2E-02 - - 2E-02 2E-02 3E-04 2E-02

Selenium - - 0.005 H /Subchronic 0.02 C /Chronic 1 - 1 - 5 CRC89 7.31E+07 3.869 - - - - 2E-03 6E-07 - 2E-03 2E-03 5E-04 2E-03

Uranium (Soluble Salts) - - 0.0002 A /Subchronic 0.0001 A /Subchronic 1 - 1 - 450 7.31E+07 15.53 - - - - 2E-01 5E-04 - 2E-01 2E-01 3E-02 2E-01

*Total Risk/HI - - - - - - - - - - - 2E-07 1E-09 4E-08 3E-07 3E-01 2E-03 6E-03 3E-01 3E-01 6E-02 2E-01

Concentration based on EPC of combined surface and subsurface soil

Output generated   31AUG2019:14:07:39

Site-specific Land Treatment Area (LTAs)

Construction Worker Risk for Soil - Other Construction Activities

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Soil

Saturation

Concentration

(mg/kg)

Kd 

 (cm
3
/g)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

HQ

Dermal

HQ

Inhalation

HQ

Noncarcinogenic

HI

LTA BKG

Inherent Site HQ

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I /Chronic 0.000015 C /Chronic 1 0.03 0.6 - 29 CRC89 7.31E+07 4.69 2E-07 3E-08 9E-10 2E-07 3E-02 4E-03 1E-03 3E-02 3E-02 4E-02 0E+00

Molybdenum - - 0.005 H /Subchronic - 1 - 1 - 20 YAWS 7.31E+07 2.45 - - - - 1E-03 - - 1E-03 1E-03 3E-04 7E-04

Selenium - - 0.005 H /Subchronic 0.02 C /Chronic 1 - 1 - 5 CRC89 7.31E+07 0.975 - - - - 6E-04 - 2E-07 6E-04 6E-04 5E-04 1E-04

Uranium (Soluble Salts) - - 0.0002 A /Subchronic 0.0001 A /Subchronic 1 - 1 - 450 7.31E+07 4.33 - - - - 6E-02 - 1E-04 6E-02 6E-02 3E-02 3E-02
*Total Risk/HI - - - - - - - - - - - 2E-07 3E-08 9E-10 2E-07 9E-02 4E-03 1E-03 1E-01 1E-01 6E-02 4E-02

Concentration based on EPC of combined surface and subsurface soil

Output generated   02SEP2019:14:53:59
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Construction Worker Individual Risk Contributions for Air - Secular Equilibrium  UCL95 for BKG

Isotope

Inhalation

Slope Factor

(risk/pCi)

External Exposure

Slope Factor

(risk/yr per pCi/m3)

Concentration

(pCi/m3)

CDI

(no decay)

(pCi)

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External Exposure

Risk

(no decay)

Total

Risk

(no decay)

*Secular Equilibrium Risk for Rn-222         -         - -         -         -         -         -         -

At-218 0.00E+00 3.08E-14 551 2.76E+06 1.26E+02 0E+00 8E-16 8E-16

Bi-214 6.18E-11 6.69E-09 551 2.76E+06 1.26E+02 2E-04 8E-07 2E-04

Pb-214 7.77E-11 1.02E-09 551 2.76E+06 1.26E+02 2E-04 1E-07 2E-04

Po-214 0.00E+00 3.57E-13 551 2.76E+06 1.26E+02 0E+00 4E-11 4E-11

Po-218 1.39E-11 3.95E-17 551 2.76E+06 1.26E+02 4E-05 5E-15 4E-05

Rn-218 0.00E+00 3.19E-12 551 2.76E+06 1.26E+02 0E+00 8E-17 8E-17

Rn-222 2.28E-12 1.62E-12 551 2.76E+06 1.26E+02 6E-06 2E-10 6E-06

Total Risk 4E-04 1E-06 4E-04

Output generated   15SEP2019:14:56:59

Site-Specific Homestake Facility (HF) and Land Treatment Areas (LTAs)

Construction Worker Individual Risk Contributions for Air - Secular Equilibrium

Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External Exposure

Slope Factor

(risk/yr per pCi/m3)

Concentration

(pCi/m3)

Inhalation

CDI

(no decay)

(pCi)

External Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External Exposure

Risk

(no decay)

Total

Risk

(no decay)

*Secular Equilibrium Risk for Rn-222         -         -                                -         -         -         -         -         -

At-218 0 3.08E-14 1074 5.37E+06 2.45E+02 0E+00 2E-15 2E-15

Bi-214 6.18E-11 6.69E-09 1074 5.37E+06 2.45E+02 3E-04 2E-06 3E-04

Pb-214 7.77E-11 1.02E-09 1074 5.37E+06 2.45E+02 4E-04 3E-07 4E-04

Po-214 0 3.57E-13 1074 5.37E+06 2.45E+02 0E+00 9E-11 9E-11

Po-218 1.39E-11 3.95E-17 1074 5.37E+06 2.45E+02 7E-05 1E-14 7E-05

Rn-218 0 3.19E-12 1074 5.37E+06 2.45E+02 0E+00 2E-16 2E-16

Rn-222 2.28E-12 1.62E-12 1074 5.37E+06 2.45E+02 1E-05 4E-10 1E-05

Revised Decay Chain 8E-04 2E-06 8E-04

Output generated   22AUG2019:17:53:08
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Variable

Recreator Soil           

Default Value

Form-input

Value

A (PEF Dispersion Constant) 16.2302 14.9421

A (VF Dispersion Constant) 11.911 14.9421

A (VF Dispersion Constant - Mass Limit) 11.911 11.911

B (PEF Dispersion Constant) 18.7762 17.9869

B (VF Dispersion Constant) 18.4385 17.9869

B (VF Dispersion Constant - Mass Limit) 18.4385 18.4385

CityPEF (Climate Zone) Selection Default Albuquerque, NM

CityVF (Climate Zone) Selection Default Albuquerque, NM

C (PEF Dispersion Constant) 216.108 205.1782

C (VF Dispersion Constant) 209.7845 205.1782

C (VF Dispersion Constant - Mass Limit) 209.7845 209.7845

foc (fraction organic carbon in soil) g/g 0.006 0.006

F(x) (function dependent on Um/Ut) unitless 0.194 0.0553

n (total soil porosity) Lpore/Lsoil
0.43396 0.43396

pb (dry soil bulk density) g/cm
3 1.5 1.5

pb (dry soil bulk density - mass limit) g/cm
3 1.5 1.5

PEF (particulate emission factor) m
3
/kg 1359344438 6609630250

ps (soil particle density) g/cm
3 2.65 2.65

Q/Cwind (g/m
2
-s per kg/m

3
) 93.77 81.84858573

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 81.84858573

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 68.18

 Site area for ACF (area correction factor) m
2

1000029 m
2

1000 m
2

As (PEF acres) 0.5 0.5

As (VF acres) 0.5 0.5

As (VF mass-limit acres) 0.5 0.5

AF0-2 (skin adherence factor) mg/cm
2 0.2 0

AF2-6 (skin adherence factor) mg/cm
2 0.2 0

AF6-16 (skin adherence factor) mg/cm
2 0.07 0

AF16-30 (skin adherence factor) mg/cm
2 0.07 0.07

AFrec-a (skin adherence factor - adult) mg/cm
2 0.07 0.07

AFrec-c (skin adherence factor - child) mg/cm
2 0.2 0

ATrec (averaging time) 365 365

BW0-2 (body weight) kg 15 0

BW2-6 (body weight) kg 15 0

BW6-16 (body weight) kg 80 0

BW16-30 (body weight) kg 80 80

BWrec-a (body weight - adult) kg 80 80

BWrec-c (body weight - child) kg 15 0

DFSrec-adj (age-adjusted soil dermal factor) mg/kg . 1481.34

DFSMrec-adj (mutagenic age-adjusted soil dermal factor) mg/kg . 1481.34

EDrec (exposure duration - recreator) years 26 10

ED0-2 (exposure duration) year 2 0

ED2-6 (exposure duration) year 4 0

ED6-16 (exposure duration) year 10 0

ED16-30 (exposure duration) year 10 10

EDrec-c (exposure duration - child) years 6 0

EFrec (exposure frequency) days/year . 48

EF0-2 (exposure frequency) days/year . 0

Site-specific Recreator Equation Inputs for Soil
* Inputted values different from Recreator defaults are highlighted.
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Site-specific Recreator Equation Inputs for Soil
* Inputted values different from Recreator defaults are highlighted.

Variable

Recreator Soil           

Default Value

Form-input

Value

EF2-6 (exposure frequency) days/year . 0

EF6-16 (exposure frequency) days/year . 0

EF16-30 (exposure frequency) days/year . 48

EFrec-a (exposure frequency - adult) days/year . 48

EFrec-c (exposure frequency - child) days/year . 0

ETrec (exposure time - recreator) hours/day . 2

ET0-2 (exposure time) hours/day . 0

ET2-6 (exposure time)  hours/day . 0

ET6-16 (exposure time)  hours/day . 0

ET16-30 (exposure time)  hours/day . 2

ETrec-a (adult exposure time) hours/day . 2

ETrec-c (child exposure time) hours/day . 0

THQ (target hazard quotient) unitless 0.1 1

IFSrec-adj (age-adjusted soil ingestion factor) mg/kg . 600

IFSMrec-adj (mutagenic age-adjusted soil ingestion factor) mg/kg . 600

 IFArec-adj (age-adjusted inhalation rate - recreator) m
3 800

 IFSrec-adj (age-adjusted soil intake rate - recreator) mg 48000

IRS0-2 (soil intake rate) mg/day 200 0

IRS2-6 (soil intake rate) mg/day 200 0

IRS6-16 (soil intake rate) mg/day 100 0

IRS16-30 (soil intake rate) mg/day 100 100

IRSrec-a (soil intake rate - adult) mg/day 100 100

IRSrec-c (soil intake rate - child) mg/day 200 0

LT (lifetime - recreator) years 70 70

SA0-2 (skin surface area) cm
2
/day 2373 0

SA2-6 (skin surface area) cm
2
/day 2373 0

SA6-16 (skin surface area) cm
2
/day 6032 0

SA16-30 (skin surface area) cm
2
/day 6032 3527

SArec-a (skin surface area - adult) cm
2
/day 6032 3527

SArec-c (skin surface area - child) cm
2
/day 2373 0

TR (target risk) unitless 0.000001 0.000001

Tw (groundwater temperature)  Celsius 25 25

Thetaa (air-filled soil porosity) Lair/Lsoil
0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil
0.15 0.15

T (exposure interval) s 819936000 819936000

T (exposure interval) yr 26 26

Um  (mean annual wind speed) m/s 4.69 4.02

Ut  (equivalent threshold value) 11.32 11.32

V  (fraction of vegetative cover) unitless 0.5 0.5

VFml (volitization factor - mass limit) m
3
/kg . 0

Output generated   02DEC2019:11:53:08
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Site-specific Recreator Equation Inputs for Soil
* Inputted values different from Recreator defaults are highlighted.

Variable

Recreator

Air

Default

Value

Form-input

Value

 EDrec (exposure duration - recreator) yr 0 10

 EDrec-a (exposure duration - recreator adult) yr 0 10

 EDrec-c (exposure duration - recreator child) yr 0 0

 EFrec (exposure frequency) day/yr 0 48

 EFrec-a (exposure frequency - recreator adult) day/yr 0 48

 EFrec-c (exposure frequency - recreator child) day/yr 0 0

 ETrec (exposure time - recreator) hr/day 0 2

 ETrec-a (exposure time - recreator adult) hr/day 0 2

 ETrec-c (exposure time - recreator child) hr/day 0 0

 GSFa (gamma shielding factor - air) unitless 1 1

 IFArec-adj (age-adjusted inhalation factor) m
3 0 800

 IRArec-a (inhalation rate - recreator adult) m
3
/day 20 20

 IRArec-c (inhalation rate - recreator child) m
3
/day 10 10

 trec (time - recreator) yr 0 10

 TR (target cancer risk) unitless 0.000001 0.000001

Recreator Inputs For Surface Water and Sediment Risk Outputs

Variable

Recreator

Soil

Default

Value

Form-input

Value

 EDrec (exposure duration - recreator) yr 0 10

 EDrec-a (exposure duration - recreator adult) yr 0 10

 EDresc-c (exposure duration - recreator child) yr 0 0

 EFrec (exposure frequency - recreator) day/yr 0 6

 EFrec-a (exposure frequency - recreator adult) day/yr 0 6

 EFrec-c (exposure frequency - recreator child) day/yr 0 0

 ETrec (exposure time - recreator) hr/day 0 0.2

 ETrec-a (exposure time - recreator) hr/day 0 0.2

 ETrec-c (exposure time - recreator) hr/day 0 0

 IFArec-adj (age-adjusted inhalation rate - recreator) m
3 0 10

 IFSrec-adj (age-adjusted soil intake rate - recreator) mg 0 6000

 IRArec-a (inhalation rate - recreator adult) m
3
/day 20 20

 IRArec-c (inhalation rate - recreator child) m
3
/day 10 10

 IRSrec-a (soil intake rate - recreator adult) mg/day 100 100

 IRSrec-c (soil intake rate - recreator child) mg/day 200 200

 trec (time - recreator) yr 0 10

 TR (target cancer risk) unitless 0.000001 0.000001

Output generated   22AUG2019:22:15:02
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Isotope

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk BKG

Inherent Site 

Risk Before 

Trimming 

Trailing 

Digits

Total 

Risk
BKG

Inherent 

Site Risk 

After 

Trimming 

Trailing 

Digits

*Secular Equilibrium Risk for Bi-212 1E-10 2E-14 1E-06 1E-06 8E-07 2E-07 1E-06 8E-07 2E-07

*Secular Equilibrium Risk for Bi-214 6E-07 9E-12 2E-06 2E-06 9E-07 1E-06 2E-06 9E-07 1E-06

*Secular Equilibrium Risk for Cs-137 1E-10 9E-16 1E-08 1E-08 2E-08 0E+00 1E-08 2E-08 0E+00

*Secular Equilibrium Risk for K-40 5E-08 5E-13 1E-06 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

234m 1E-06 7E-11 4E-06 5E-06 1E-06 3E-06 5E-06 1E-06 3E-06

*Secular Equilibrium Risk for Pb-212 4E-09 1E-13 9E-07 9E-07 8E-07 2E-07 9E-07 8E-07 1E-07

*Secular Equilibrium Risk for Pb-214 6E-07 9E-12 2E-06 2E-06 1E-06 1E-06 2E-06 1E-06 1E-06

223 1E-08 1E-12 4E-08 5E-08 4E-08 2E-08 5E-08 4E-08 1E-08

226 1E-06 3E-11 3E-06 4E-06 2E-06 3E-06 4E-06 2E-06 2E-06

228 2E-07 3E-11 1E-06 2E-06 1E-06 3E-07 2E-06 1E-06 3E-07

222         -         -         -         -         -         -         -         -         -

*Secular Equilibrium Risk for Th-227 6E-09 1E-12 2E-08 3E-08 2E-08 8E-09 3E-08 2E-08 1E-08

*Secular Equilibrium Risk for Th-228 6E-08 3E-11 1E-06 1E-06 1E-06 1E-07 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for Th-230 7E-07 3E-11 2E-06 3E-06 1E-06 1E-06 3E-06 1E-06 2E-06

*Secular Equilibrium Risk for Th-232 2E-07 4E-11 1E-06 2E-06 1E-06 3E-07 2E-06 1E-06 1E-06

*Secular Equilibrium Risk for Th-234 1E-06 5E-11 2E-06 3E-06 7E-07 3E-06 3E-06 7E-07 2E-06

*Secular Equilibrium Risk for Tl-208 0E+00 0E+00 7E-07 7E-07 6E-07 1E-07 7E-07 6E-07 1E-07

*Secular Equilibrium Risk for U-234 1E-06 6E-11 3E-06 4E-06 1E-06 3E-06 4E-06 1E-06 3E-06

*Secular Equilibrium Risk for U-235 2E-08 1E-11 6E-08 8E-08 3E-08 5E-08 8E-08 3E-08 5E-08

*Secular Equilibrium Risk for U-238 1E-06 8E-11 3E-06 5E-06 1E-06 3E-06 5E-06 1E-06 4E-06

Total risk 8E-06 4E-10 3E-05 4E-05 2E-05 2E-05 4E-05 1E-05 2E-05

Site-Specific Homestake Facility (HF)

Equilibrium 
TRIMMED TRAILING DIGITS
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Site-Specific Background with Current ROPCs 

Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 1E-10 2E-14 8E-07 8E-07

*Secular Equilibrium Risk for Bi-214 0.948 2E-07 4E-12 6E-07 9E-07

*Secular Equilibrium Risk for Cs-137 0.0731 1E-10 1E-15 2E-08 2E-08

*Secular Equilibrium Risk for K-40 18.35 5E-08 5E-13 1E-06 1E-06

*Secular Equilibrium Risk for Pa-234m 1.15a 3E-07 2E-11 9E-07 1E-06

*Secular Equilibrium Risk for Pb-212 1.104 3E-09 1E-13 8E-07 8E-07

*Secular Equilibrium Risk for Pb-214 1.017 2E-07 4E-12 8E-07 1E-06

*Secular Equilibrium Risk for Ra-223 0.296 9E-09 1E-12 3E-08 4E-08

*Secular Equilibrium Risk for Ra-226 1.81 5E-07 1E-11 1E-06 2E-06

*Secular Equilibrium Risk for Ra-228 1.14 1E-07 3E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-227 0.13 5E-09 1E-12 2E-08 2E-08

*Secular Equilibrium Risk for Th-228 1.412 5E-08 2E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-230 1.393 4E-07 2E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-232 1.135 2E-07 3E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-234 0.703 2E-07 1E-11 5E-07 7E-07

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 6E-07 6E-07

*Secular Equilibrium Risk for U-234 1.141 3E-07 2E-11 9E-07 1E-06

*Secular Equilibrium Risk for U-235 0.112 8E-09 4E-12 2E-08 3E-08

*Secular Equilibrium Risk for U-238 1.147 3E-07 2E-11 9E-07 1E-06

*Total Risk 3E-06 2E-10 1E-05 2E-05

a - Value based on a mean (n=4)

Risks based on EPC of surface soil

December 3 2019, Feb 13,2020

Page 2 of 2



Trespasser Risk for Soil - Secular Equilibrium Land Treatment Areas (LTAs)

Isotope

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk BKG

Inherent Site 

Risk Before 

Trimming 

Trailing Digits

Total 

Risk BKG

Inherent Site 

Risk After 

Trimming 

Trailing 

Digits

*Secular Equilibrium Risk for Bi-212 8E-11 1E-14 7E-07 7E-07 8E-07 0E+00 7E-07 8E-07 0E+00

*Secular Equilibrium Risk for Bi-214 2E-07 3E-12 6E-07 8E-07 9E-07 0E+00 8E-07 9E-07 0E+00

*Secular Equilibrium Risk for Cs-137 1E-10 1E-15 2E-08 2E-08 2E-08 0E+00 2E-08 2E-08 0E+00

*Secular Equilibrium Risk for K-40 4E-08 4E-13 1E-06 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for Pa-234m 5E-07 3E-11 1E-06 2E-06 1E-06 4E-07 2E-06 1E-06 4E-07

*Secular Equilibrium Risk for Pb-212 3E-09 8E-14 6E-07 6E-07 8E-07 0E+00 6E-07 8E-07 0E+00

*Secular Equilibrium Risk for Pb-214 2E-07 4E-12 7E-07 9E-07 1E-06 0E+00 9E-07 1E-06 0E+00

*Secular Equilibrium Risk for Ra-223 7E-09 9E-13 2E-08 3E-08 4E-08 0E+00 3E-08 4E-08 0E+00

*Secular Equilibrium Risk for Ra-226 4E-07 9E-12 1E-06 1E-06 2E-06 0E+00 1E-06 2E-06 0E+00

*Secular Equilibrium Risk for Ra-228 1E-07 2E-11 1E-06 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for Rn-222         -         -         -         -         -

*Secular Equilibrium Risk for Th-228 6E-08 3E-11 1E-06 1E-06 1E-06 3E-07 1E-06 1E-06 3E-07

*Secular Equilibrium Risk for Th-230 3E-07 1E-11 8E-07 1E-06 1E-06 0E+00 1E-06 1E-06 0E+00

*Secular Equilibrium Risk for Th-232 2E-07 5E-11 2E-06 2E-06 1E-06 7E-07 2E-06 1E-06 7E-07

*Secular Equilibrium Risk for Th-234 3E-07 1E-11 7E-07 9E-07 7E-07 2E-07 9E-07 7E-07 2E-07

*Secular Equilibrium Risk for Tl-208 0E+00 0E+00 5E-07 5E-07 6E-07 0E+00 5E-07 6E-07 0E+00

*Secular Equilibrium Risk for U-234 6E-07 3E-11 2E-06 2E-06 1E-06 1E-06 2E-06 1E-06 1E-06

*Secular Equilibrium Risk for U-235 9E-09 5E-12 2E-08 3E-08 3E-08 5E-09 3E-08 3E-08 5E-09

*Secular Equilibrium Risk for U-238 7E-07 4E-11 2E-06 2E-06 1E-06 1E-06 2E-06 1E-06 1E-06

*Total Risk 4E-06 2E-10 2E-05 2E-05 2E-05 4E-06 2E-05 1E-05 4E-06

TRIMMED TRAILING DIGITS
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Site-Specific Background ROPCs 

Isotope

BKG EPC 

(pCi/g)

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Bi-212 1.195 1E-10 2E-14 8E-07 8E-07

*Secular Equilibrium Risk for Bi-214 0.948 2E-07 4E-12 6E-07 9E-07

*Secular Equilibrium Risk for Cs-137 0.0731 1E-10 1E-15 2E-08 2E-08

*Secular Equilibrium Risk for K-40 18.35 5E-08 5E-13 1E-06 1E-06

*Secular Equilibrium Risk for Pa-234m 1.15a 3E-07 2E-11 9E-07 1E-06

*Secular Equilibrium Risk for Pb-212 1.104 3E-09 1E-13 8E-07 8E-07

*Secular Equilibrium Risk for Pb-214 1.017 2E-07 4E-12 8E-07 1E-06

*Secular Equilibrium Risk for Ra-223 0.296 9E-09 1E-12 3E-08 4E-08

*Secular Equilibrium Risk for Ra-226 1.81 5E-07 1E-11 1E-06 2E-06

*Secular Equilibrium Risk for Ra-228 1.14 1E-07 3E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-227 0.13 5E-09 1E-12 2E-08 2E-08

*Secular Equilibrium Risk for Th-228 1.412 5E-08 2E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-230 1.393 4E-07 2E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-232 1.135 2E-07 3E-11 1E-06 1E-06

*Secular Equilibrium Risk for Th-234 0.703 2E-07 1E-11 5E-07 7E-07

*Secular Equilibrium Risk for Tl-208 0.357 0E+00 0E+00 6E-07 6E-07

*Secular Equilibrium Risk for U-234 1.141 3E-07 2E-11 9E-07 1E-06

*Secular Equilibrium Risk for U-235 0.112 8E-09 4E-12 2E-08 3E-08

*Secular Equilibrium Risk for U-238 1.147 3E-07 2E-11 9E-07 1E-06

*Total Risk 3E-06 2E-10 1E-05 2E-05

a - Value based on a mean (n=4)

Risks based on EPC of surface soil

December 3 2019, Feb 13,2020
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Site-specific Trespasser Risk for Soil - Background

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

Normal

Boiling

Point

BP 

 (K)

BP

Ref

Critical

Temperature

TC 

 (K)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Inhalation

Child

HQ

Noncarcinogeni

c

Child

HI

Ingestion

Adult

HQ

Dermal

Adult

HQ

Inhalatio

n

Adult

HQ

Noncarcinogeni

c

Adult

HI

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.03 0.6 29 888.15 PHYSPROP 1673 CRC89 6.61E+09 5.01E+00 1E-07 1E-08 5E-12 1E-07 - - - - 2E-03 2E-04 6E-07 2E-03

Molybdenum - - 0.005 I - 1 - 1 20 4912.15 PHYSPROP 9620 YAWS 6.61E+09 4.47E-01 - - - - - - - - 1E-05 - - 1E-05

Selenium - - 0.005 I 0.02 C 1 - 1 5 958.15 PHYSPROP 1766 CRC89 6.61E+09 7.99E-01 - - - - - - - - 3E-05 - 7E-11 3E-05

Uranium - - 0.0002 A 0.00004 A 1 - 1 450 4091.15 CRC89 13712.6 YAWS 6.61E+09 1.69E+00 - - - - - - - - 1E-03 - 7E-08 1E-03
*Total Risk/HI - - - - - - - - - - - - 1E-07 1E-08 5E-12 1E-07 - - - - 3E-03 2E-04 6E-07 3E-03

Risks based on EPC of surface soil

Output generated   02DEC2019:11:53:08

Site-specific Trespasser Risk for Soil -  Homestake Facility (HF)

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

Normal

Boiling

Point

BP 

 (K)

BP

Ref

Critical

Temperature

TC 

 (K)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Inhalation

Risk

Dermal

Risk

Carcinogenic

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Inhalation

Child

HQ

Non-

carcinogenic

Child

HI

Ingestion

Adult

HQ

Inhalation

Adult

HQ

Dermal

Adult

HQ

Non-

carcinogenic

Adult

HI

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.03 0.6 29 888.15 PHYSPROP 1673 CRC89 6.61E+09 6.33 3E-07 1E-11 6E-08 3E-07 - - - - 2E-03 7E-07 4E-04 3E-03

Molybdenum - - 0.005 I - 1 - 1 20 4912.15 PHYSPROP 9620 YAWS 6.61E+09 36.5 - - - - - - - - 1E-03 - - 1E-03

Selenium - - 0.005 I 0.02 C 1 - 1 5 958.15 PHYSPROP 1766 CRC89 6.61E+09 3.8 - - - - - - - - 1E-04 - 3E-10 1E-04

Uranium (Soluble - - 0.0002 A 0.00004 A 1 - 1 450 4091.15 CRC89 - 6.61E+09 14.3 - - - - - - - - 1E-02 - 6E-07 1E-02
*Total Risk/HI - - - - - - - - - - - - 3E-07 1E-11 6E-08 3E-07 - - - - 2E-02 7E-07 4E-04 2E-02

Risks based on EPC of surface soil

Output generated   31AUG2019:20:18:55

Site-specific Trespasser Risk for Soil -  Land Treatment Areas (LTAs)

Chemical

SFo

(mg/kg-

day)
-1

SFo

Ref

IUR

(ug/m
3
)
-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m
3
)

RfC

Ref GIABS ABS RBA

Kd 

 (cm
3
/g)

Normal

Boiling

Point

BP 

 (K)

BP

Ref

Critical

Temperature

TC 

 (K)

TC 

 Ref

Particulate

Emission

Factor

(m
3
/kg)

Concentration

(mg/kg)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcinogenic

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Inhalation

Child

HQ

Non-

carcinogenic

Child

HI

Ingestion

Adult

HQ

Inhalation

Adult

HQ

Dermal

Adult

HQ

Non-

carcinogenic

Adult

HI

Arsenic, Inorganic 1.5 I 0.0043 I 0.0003 I 0.000015 C 1 0.03 0.6 29 888.15 PHYSPROP 1673 CRC89 6.61E+09 4.69 1E-07 1E-08 5E-12 1E-07 - - - - 2E-03 5E-07 2E-04 2E-03

Molybdenum - - 0.005 I - 1 - 1 20 4912.15 PHYSPROP 9620 YAWS 6.61E+09 0.628 - - - - - - - - 2E-05 - - 2E-05

Selenium - - 0.005 I 0.02 C 1 - 1 5 958.15 PHYSPROP 1766 CRC89 6.61E+09 1.12 - - - - - - - - 4E-05 - 9E-11 4E-05

Uranium (Soluble - - 0.0002 A 0.00004 A 1 - 1 450 4091.15 CRC89 - 6.61E+09 3.99 - - - - - - - - 3E-03 - 2E-07 3E-03
*Total Risk/HI - - - - - - - - - - - - 1E-07 1E-08 5E-12 1E-07 - - - - 5E-03 5E-07 2E-04 5E-03

Risks based on EPC of surface soil

Output generated   02SEP2019:16:09:07

Site-specific Trespasser Risk for Surface Water -  Homestake Facility (HF) Evaporation Ponds

Chemical

SFo

(mg/kg-

day)-1

SFo

Ref

RfD

(mg/kg-day)

RfD

Ref

RfC

(mg/m3)

RfC

Ref

RAGSe 

GIABS 

 (unitless)

Kp 

 (cm/hr) MW

FA

(unitless) In EPD? DAevent (ca)

Ingestion

Risk

Dermal

Risk

Carcinogenic

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Non-

carcinogenic

Child

HQ

Ingestion

Adult

HQ

Dermal

Adult

HQ

Non-

carcinogenic

Adult

HQ

Manganese (Non-diet) - 0.024 S 0.00005 I 0.04 0.001 54.938 1 Yes - - - - - - - 3E-06 3E-04 3E-04

Molybdenum - 0.005 I - 1 0.001 95.94 1 Yes - - - - - - - 4E-02 1E-01 2E-01

Nitrate (measured as 

nitrogen) - 1.6 I - 1 0.001 62 1 Yes - - - - - - - 3E-07 1E-06 1E-06

Selenium - 0.005 I 0.02 C 1 0.001 78.96 1 Yes - - - - - - - 3E-05 1E-04 1E-04

Uranium - 0.0002 A 0.00004 A 1 0.001 238.03 1 Yes - - - - - - - 6E-01 2E+00 3E+00

Vanadium and 

Compounds - 0.00504 S 0.0001 A 0.026 0.001 50.94 1 Yes - - - - - - - 4E-06 7E-04 7E-04

*Total Risk/HI - - - - - - - - - - - - - - 6E-01 2E+00 3E+00
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Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External 

Exposure

Slope Factor

(risk/yr per 

pCi/m
3
)

Concentration

(pCi/m
3
)

Inhalation

CDI

(no decay)

(pCi)

External 

Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External 

Exposure

Risk

(no decay)

Total

Risk

(no decay) Inhalation

External 

Exposure Total

*Secular Equilibrium Risk for Rn-222
At-218 0.00E+00 3.08E-14 551 441000 60 0E+00 4E-16 4E-16 0E+00 4E-16 4E-16
Bi-214 6.18E-11 6.69E-09 551 441000 60 3E-05 4E-07 3E-05 3E-05 4E-07 3E-05
Pb-214 7.77E-11 1.02E-09 551 441000 60 3E-05 6E-08 3E-05 3E-05 6E-08 3E-05
Po-214 0.00E+00 3.57E-13 551 441000 60 0E+00 2E-11 2E-11 0E+00 2E-11 2E-11
Po-218 1.39E-11 3.95E-17 551 441000 60 6E-06 2E-15 6E-06 6E-06 2E-15 6E-06
Rn-218 0.00E+00 3.19E-12 551 441000 60 0E+00 4E-17 4E-17 0E+00 4E-17 4E-17
Rn-222 2.28E-12 1.62E-12 551 441000 60 1E-06 1E-10 1E-06 1E-06 1E-10 1E-06
Total Risk 7E-05 5E-07 7E-05 7E-05 5E-07 7E-05

Site-Specific Background HMC 16 UCL95
Trespasser Individual Risk Contributions for Air - Secular Equilibrium

Output generated   15SEP2019:20:55:23

Trimmed Trailing Digits
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Site-Specific Homestake Facility (HF)

Trespasser Individual Risk Contributions for Air - Secular Equilibrium

Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External 

Exposure

Slope Factor

(risk/yr per 

pCi/m3)

Outdoor Air 

Concentration

(pCi/m3)

Inhalation

CDI

(no decay)

(pCi)

External 

Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External 

Exposure

Risk

(no decay)

Total

Risk

(no decay) Inhalation

External 

Exposure Total

*Secular Equilibrium Risk for Rn-222

At-218 0 3.08E-14 949 759000 104 0E+00 6E-16 6E-16 0E+00 6E-16 6E-16

Bi-214 6.18E-11 6.69E-09 949 759000 104 5E-05 7E-07 5E-05 5E-05 7E-07 5E-05

Pb-214 7.77E-11 1.02E-09 949 759000 104 6E-05 1E-07 6E-05 6E-05 1E-07 6E-05

Po-214 0 3.57E-13 949 759000 104 0E+00 4E-11 4E-11 0E+00 4E-11 4E-11

Po-218 1.39E-11 3.95E-17 949 759000 104 1E-05 4E-15 1E-05 1E-05 4E-15 1E-05

Rn-218 0 3.19E-12 949 759000 104 0E+00 7E-17 7E-17 0E+00 7E-17 7E-17

Rn-222 2.28E-12 1.62E-12 949 759000 104 2E-06 2E-10 2E-06 2E-06 2E-10 2E-06
Total Risk 1E-04 8E-07 1E-04 1E-04 8E-07 1E-04

Trimmed Trailing Digits
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Isotope

Inhalation

Slope Factor

(risk/pCi)

Submersion

External 

Exposure

Slope Factor

(risk/yr per 

pCi/m
3
)

Concentration

(pCi/m
3
)

Inhalation

CDI

(no decay)

(pCi)

External 

Exposure

CDI

(no decay)

(pCi)

Inhalation

Risk

(no decay)

External 

Exposure

Risk

(no decay)

Total

Risk

(no decay) Inhalation

External 

Exposure Total

*Secular Equilibrium Risk for Rn-222

At-218 0.00E+00 3.08E-14 949 759000 104 0E+00 6E-16 6E-16 0E+00 6E-16 6E-16

Bi-214 6.18E-11 6.69E-09 949 759000 104 5E-05 7E-07 5E-05 5E-05 7E-07 5E-05

Pb-214 7.77E-11 1.02E-09 949 759000 104 6E-05 1E-07 6E-05 6E-05 1E-07 6E-05

Po-214 0.00E+00 3.57E-13 949 759000 104 0E+00 4E-11 4E-11 0E+00 4E-11 4E-11

Po-218 1.39E-11 3.95E-17 949 759000 104 1E-05 4E-15 1E-05 1E-05 4E-15 1E-05

Rn-218 0.00E+00 3.19E-12 949 759000 104 0E+00 7E-17 7E-17 0E+00 7E-17 7E-17

Rn-222 2.28E-12 1.62E-12 949 759000 104 2E-06 2E-10 2E-06 2E-06 2E-10 2E-06
Total Risk 1E-04 8E-07 1E-04 1E-04 8E-07 1E-04

Output generated   22AUG2019:21:40:03

Trimmed Trailing Digits

Site-Specific Land Treatment Areas (LTAs)

Trespasser Individual Risk Contributions for Air - Secular Equilibrium
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Isotope

Ingestion

Risk

Immersion

Risk

Surface Water

Risk

*Secular Equilibrium Risk for Ra-226 8E-09 1E-12 8E-09

*Secular Equilibrium Risk for Ra-228 6E-09 2E-12 6E-09

*Secular Equilibrium Risk for Th-230 2E-07 3E-11 2E-07

*Secular Equilibrium Risk for U-234 4E-05 4E-09 4E-05

*Secular Equilibrium Risk for U-238 4E-05 4E-09 4E-05

*Total Risk 7E-05 9E-09 7E-05

Site-Specific Evaporation Ponds, Homestake Facility (HF)

Trespasser Risk for Sediment - Secular Equilibrium

Isotope

Ingestion

Risk

Inhalation

Risk

External

Exposure

Risk

Total

Risk

*Secular Equilibrium Risk for Ra-226 1E-06 3E-12 3E-07 1E-06

*Secular Equilibrium Risk for Th-230 2E-08 7E-14 5E-09 2E-08

*Secular Equilibrium Risk for U-234 5E-05 2E-10 1E-05 6E-05

*Secular Equilibrium Risk for U-238 5E-05 3E-10 1E-05 6E-05

*Total Risk 1E-04 5E-10 2E-05 1E-04

Output generated   22AUG2019:22:15:02

The exposure parameters were set to the same as for water in order to predict sediment exposure.   

Site-Specific Evaporation Ponds, Homestake Facility (HF)

Trespasser Risk for Surface Water - Secular Equilibrium

Output generated   22AUG2019:21:40:03

U-234 and U-238 - Calculated as UCL95 for Utotal (548.8 mg/L) *1000 (ug/mg)* 0.67 pCi/ug = 367696 pCi/L divided by 2 = 

185357.2 pCi/L for U-234 and 185357.2 for U-238
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Site-specific

Resident Risk for Tap Water

Isotope

Ingestion

Risk

Inhalation

Risk

Immersion

Risk

Produce

Consumption

Risk

Total

Tapwater

Risk

*Secular Equilibrium Risk for Ra-226 1.46E-04 1.18E-02 2.93E-11 3.79E-04 1.24E-02

*Secular Equilibrium Risk for Ra-228 6.40E-05 3.72E-02 3.99E-11 1.98E-04 3.74E-02

*Secular Equilibrium Risk for U-234 6.60E-03 6.48E-01 1.26E-09 1.69E-02 6.56E-01

Chemical

SFo

(mg/kg-

day)-1

SFo

Ref

IUR

(ug/m3)-1

IUR

Ref

RfD

(mg/kg-

day)

RfD

Ref

RfC

(mg/m3)

RfC

Ref GIABS

Kp 

 (cm/hr) MW

B

(unitless)

t*

(hr)

τevent

(hr/event)

FA

(unitless) In EPD?

DAevent 

(ca)

DAevent 

(nc child)

DAevent 

(nc adult)

Molybdenum - - 0.005 I - 1 0.001 95.94 0.00377 0.87 0.362 1 Yes - 0.00123 0.00212

Nitrate (measured as nitrogen) - - 1.6 I - 1 0.001 62 0.00303 0.561 0.234 1 Yes - 0.393 0.679

Selenium - - 0.005 I 0.02 C 1 0.001 78.96 0.00342 0.699 0.291 1 Yes - 0.00123 0.00212

Sulfate - - - - 1 0.001 98.07 0.00381 0.894 0.372 1 Yes - - -

Uranium - - 0.0002 A 0.00004 A 1 0.001 238.03 0.00593 5.43 2.26 1 Yes - 0.0000492 0.0000849

Vanadium and Compounds - - 0.00504 S 0.0001 A 0.026 0.001 50.94 0.00275 0.487 0.203 1 Yes - 0.0000322 0.0000556

*Total Risk/HI - - - - - - - - - - - - - -

Output generated   06MAR2020:13:46:33

Chemical

MCL

(ug/L)

Concentra

tion

(ug/L)

Ingestion

Risk

Dermal

Risk

Inhalation

Risk

Carcino-

genic

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Inhalation

Child

HQ

Noncarcino-

genic

Child

HI

Ingestion

Adult

HQ

Dermal

Adult

HQ

Inhalation

Adult

HQ

Noncarcino-

genic

Adult

HI

Molybdenum - 100 - - - - 1E+00 4E-03 - 1E+00 6E-01 3E-03 - 6E-01

Nitrate (measured as nitrogen) 10000 12000 - - - - 4E-01 2E-03 - 4E-01 2E-01 1E-03 - 2E-01

Selenium 50 320 - - - - 3E+00 1E-02 - 3E+00 2E+00 1E-02 - 2E+00

Sulfate - 1500000 - - - - - - - - - - - -

Uranium 30 160 - - - - 4E+01 2E-01 - 4E+01 2E+01 1E-01 - 2E+01

Vanadium and Compounds - 20 - - - - 2E-01 3E-02 - 2E-01 1E-01 3E-02 - 1E-01

*Total Risk/HI - - - - - - 4E+01 2E-01 - 4E+01 3E+01 2E-01 - 3E+01

Output generated   06MAR2020:13:46:33
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DATA USABILITY ANALYSIS  

HOMESTAKE MINE SITE 

To meet the primary objectives of the Remedial Investigation at the Homestake Mining Site 

(Homestake), soil and aqueous samples were evaluated.  All analytical sample results were 

generated by Energy Laboratories of Casper, WY (Energy), or ACZ Laboratories of Steamboat 

Springs, CO (ACZ).  The following laboratory data were evaluated at a Level IIa for data quality 

for potential use in risk assessments: 

Table 1: Analytical Analysis Information 

Laboratory Date Analysis Method Matrix 

C13120860 

Energy Dec. 2013 Molybdenum EPA 6020 Soil 

Energy Dec. 2013 Selenium EPA 6020 Soil 

Energy Dec. 2013 Uranium EPA 6020 Soil 

L78105 

ACZ Sept. 2009 Molybdenum EPA 6020 Soil 

ACZ Sept. 2009 Selenium EPA 6020 Soil 

ACZ Sept. 2009 Uranium EPA 6020 Soil 

ACZ Sept. 2009 Radium 226 M903.1 Soil 

ACZ Sept. 2009 Thorium 230 ESM 4506 Soil 

L78106 

ACZ Sept. 2009 Molybdenum EPA 6020 Soil 

ACZ Sept. 2009 Selenium EPA 6020 Soil 

ACZ Sept. 2009 Uranium EPA 6020 Soil 

ACZ Sept. 2009 Radium 226 M903.1 Soil 

ACZ Sept. 2009 Thorium 230 ESM 4506 Soil 

L78107 

ACZ Sept. 2009 Molybdenum EPA 6020 Soil 

ACZ Sept. 2009 Selenium EPA 6020 Soil 

ACZ Sept. 2009 Uranium EPA 6020 Soil 

ACZ Sept. 2009 Radium 226 M903.1 Soil 

ACZ Sept. 2009 Thorium 230 ESM 4506 Soil 

551, 553, 554, 649, 658, 647, 650 

Energy Feb. 6, 2013 Molybdenum E200.7 Aqueous 

Energy Feb. 6, 2013 Selenium E200.8 Aqueous 

Energy Feb. 6, 2013 Uranium E200.8 Aqueous 

Energy Feb. 6, 2013 Radium E903.0 Aqueous 

555, 556, 557, 844, 855 

Energy  Feb. 5, 2013 Molybdenum E200.7/E200.8 Aqueous 

Energy Feb. 5, 2013 Selenium E200.8 Aqueous 

Energy Feb. 5, 2013 Uranium E200.8 Aqueous 

Energy Feb. 5, 2013 Radium E903.0 Aqueous 
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Table 1: Analytical Analysis Information (Con’t) 

Laboratory Date Analysis Method Matrix 

634     

Energy Nov. 11, 2013 Molybdenum E200.7/E200.8 Aqueous 

Energy Nov. 11, 2013 Selenium E200.8 Aqueous 

Energy Nov. 11, 2013 Uranium E200.8 Aqueous 

649 

Energy  Feb. 6, 2013 Molybdenum E200.7/E200.8 Aqueous 

Energy Feb. 6, 2013 Selenium E200.8 Aqueous 

Energy Feb. 6, 2013 Uranium E200.8 Aqueous 

Energy Feb. 6, 2013 Radium E903.0 Aqueous 

649, 650, 555, 556, 557, 845 

Energy Aug. 15, 2013 Molybdenum E200.7 Aqueous 

Energy Aug. 15, 2013 Selenium E200.8 Aqueous 

Energy Aug. 15, 2013 Uranium E200.8 Aqueous 

Energy Aug. 15, 2013 Radium E903.0 Aqueous 

657 
Energy May 13, 2013 Molybdenum E200.8 Aqueous 

Energy May 13, 2013 Selenium E200.8 Aqueous 

Energy May 13, 2013 Uranium E200.8 Aqueous 

Energy May 13, 2013 Vanadium E200.8 Aqueous 

Energy May 13, 2013 Radium E903.0 Aqueous 

Energy May 13, 2013 Thorium E908.0 Aqueous 

657, 647, 554, 553, 551, 884, 893, 892, 885, 888 

Energy Aug. 8, 2013 Molybdenum E200.7 Aqueous 

Energy Aug. 8, 2013 Selenium E200.8 Aqueous 

Energy Aug. 8, 2013 Uranium E200.8 Aqueous 

Energy Aug. 8, 2013 Radium E903.0 Aqueous 

658, 846, 888 

Energy Oct. 30, 2013 Molybdenum E200.7 Aqueous 

Energy Oct. 30, 2013 Selenium E200.7/E200.8 Aqueous 

Energy Oct. 30, 2013 Uranium E200.7/E200.8 Aqueous 

Energy Oct. 30, 2013 Vanadium E200.7/E200.8 Aqueous 

Energy Oct. 30, 2013 Radium E903.0 Aqueous 

Energy Oct. 30, 2013 Thorium E908.0 Aqueous 

846 
Energy Feb. 19, 2013 Molybdenum E200.7/E200.8 Aqueous 

Energy Feb. 19, 2013 Selenium E200.8 Aqueous 

Energy Feb. 19, 2013 Uranium E200.7/E200.8 Aqueous 
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Table 1: Analytical Analysis Information (Con’t) 

Laboratory Date Analysis Method Matrix 

881, 884, 886, 893 
Energy Feb. 8, 2013 Molybdenum E200.7 Aqueous 

Energy Feb. 8, 2013 Selenium E200.8 Aqueous 

Energy Feb. 8, 2013 Uranium E200.7/E200.8 Aqueous 

886 
Energy Nov. 15, 2013 Molybdenum E200.8 Aqueous 

Energy Nov. 15, 2013 Selenium E200.8 Aqueous 

Energy Nov. 15, 2013 Uranium E200.8 Aqueous 

Energy Nov. 15, 2013 Radium E903.0 Aqueous 

887 
Energy Mar. 19, 2013 Molybdenum E200.8 Aqueous 

Energy Mar. 19, 2013 Selenium E200.8 Aqueous 

Energy Mar. 19, 2013 Uranium E200.8 Aqueous 

887,888 

Energy Mar. 19, 2013 Molybdenum E200.8 Aqueous 

Energy Mar. 19, 2013 Selenium E200.8 Aqueous 

Energy Mar. 19, 2013 Uranium E200.8 Aqueous 

890 

Energy Apr. 30, 2013 Molybdenum E200.8 Aqueous 

Energy Apr. 30, 2013 Selenium E200.8 Aqueous 

Energy Apr. 30, 2013 Uranium E200.8 Aqueous 

2010 Vegetation 

Energy Oct. 30, 2010 Selenium SW6020 Soil 

Energy Oct. 30, 2010 Uranium SW6020 Soil 

2011 Vegetation 

Energy Oct. 31, 2011 Selenium SW6020 Soil 

Energy Oct. 31, 2011 Uranium SW6020 Soil 

Note:  All methods were analyzed utilizing the latest method updates. 

The results provided by the laboratories are considered definitive data and underwent a systematic 

data validation to provide assurance that the data were adequate for its intended use.  The 

evaluation was performed based on an evaluation of project objectives, method-specific QA/QC 

information (such as holding times, calibration records, laboratory-and field-supplied blanks, 

duplicate precision, and surrogate and spike recovery), relevant sections of the Environmental 

Protection Agency (EPA) National Functional Guidelines for Inorganic Data Validation, and/or the 

best professional judgment of the validator.  Validation was performed by HDR personnel with the 

appropriate training and/or experience in performing data validation for the analyses of interest 

associated with the project. Qualifiers (as appropriate) were added to the data based on the results of 

the validation. 

Note: The focus of the data evaluation was placed on site-specific contaminants of concern such as 
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molybdenum, selenium, uranium and radioactive isotopes (thorium and radium).  Analytes for 

water or soil quality (e.g., Soil Adsorption Ratio, chloride, sulfate) were not evaluated as part of this 

data evaluation.  For comparative purposes, detection limits and reporting limits were compared to 

the Nuclear Regulatory Commission (NRC) 10 Code of Federal Regulations (CFR) Part 40 

Appendix A Maximum Values for Ground-Water Protection and the EPA Regional Screening 

Levels for Residential, and Hazard Quotient = 0.1. 

As part of the data assessment, data qualifiers are presented along with the analytical results.  

Qualifiers used with regard to the assessment are provided as follows:  

• U- The analyte was not detected at or above the method detection limit. 

• J - The identification of the analyte is acceptable; the reported value is an estimate.  

• B – A result with associated blank result, which is outside the control limit.  Note: ACZ 

uses the B qualifier in place of the J qualifier. 

• E – The hold time for metals was exceeded (dissolved metals filtering). 

• P – The replicate analysis is outside the acceptable control limits. 

• N – The analyte concentration was not sufficiently high to calculate a relative percent 

difference (RPD) for the serial dilution test. 

• N1- The analysis indicates Performance Blank Samples are outside of acceptable criteria. 

• S - A result with a related spike result (laboratory control sample [LCS], matrix spike [MS] 

or matrix spike duplicate [MSD]) is outside the control limit for recovery (%R) 

The data assessment for inorganic aqueous samples is typically performed for the following criteria 

per the National Functional Guidelines or Multi-Agency Radiological Laboratory Analytical 

Protocols (MARLAP) Data Validation procedures: preservation, holding time, contract required 

detection limit (CRDL) standard, matrix spike, Interference Check Sample (ICS), laboratory 

duplicate, field duplicate, Inductively Coupled Plasma serial dilution, and field blank.  As part of 

this evaluation, additional elements reviewed include the chain of custody documentation, Method 

Blanks (MBs), Continuing Calibration Blanks (CCBs), Initial and Continuing Calibration 

Verification (ICVs/CCVs), Matrix Spike/Matrix Spike Duplicates (MS/MSDs), Laboratory 

Control Samples (LCSs), and Laboratory Control Sample Duplicates (LCSDs). 

Package Specific Notes: 

ACZ Package L78105 (September 3, 2009) 

- The data package was evaluated for Uranium (U), Selenium (Se), and Molybdenum (Mo) in 

soil. 

- A Quality Assurance Project Plan (QAPP) was not provided for this evaluation, but the 

requirements meet the NRC License SUA-1471 and10 CFR Part 40, Appendix A, Criterion 

6. 

- CCB and CCV samples were not provided. 

- Method Blanks (MBs) were not provided, but initial calibration verification (ICV) standards 
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were acceptable. 

- All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD samples were within acceptable criteria. 

- Two lab replicates from this data package were evaluated.  The Duplicate – Relative Error 

Ratio (DUP-RER) exceeded the acceptance criteria and the parent samples should be 

qualified “P”.  

- No field duplicates were specified  

 

ACZ Package L78106 (September 3, 2009) 

 

- The data package was evaluated for U, Se, Mo, Th and Ra in soil. 

- A QAPP was not provided for this evaluation but detection limits were compared to 10 CFR 

Part 40, Appendix A, Criterion 6. 

- CCB and CCV samples were not provided.  

- MBs were not provided, but ICVs were acceptable, except for Ra in the Preparation Blank – 

Soil (PBS) associated with WG271357 (-0.18 pCi/g) and Th in the PBS associated with 

WG271791 (0.39 pCi/g).  These are less than half of the Reporting Level. 

-  All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD samples were within acceptable criteria, except for WG272331, which had 

high recoveries in both the LCS and LCSD for Mo, WG272758 which had high recoveries 

of Mo in the LCS, and WG272510 which had high recoveries of Se in the LCS. 

- No lab replicates from data package was evaluated.   

- No field duplicates were specified  

 

ACZ Package L78107 (September 4, 2009) 

 

- The data package was evaluated for U, Se, Mo, Th, Ra in soil. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471 and 10 CFR Part 40, Appendix A, Criterion 6. 

- CCB and CCV samples were not provided. 

- MBs were not provided, but ICVs were acceptable, except for Ra in the PBS associated with 

WG271357 and WG272161 (-0.18 and 0.16 pCi/g, respectively) and Th in the PBS 

associated with WG271791 and WG171994 (0.39 and -0.07 pCi/g, respectively).  These 

are less than half of the Reporting Level. 

-  All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD samples were within acceptable criteria. 

- One lab replicate from this data package was evaluated L78107-01DUP.  The DUP-RER 

significantly exceeded the acceptance criteria and the parent will be qualified “P”. This data 

should be further evaluated to determine if it should be rejected “R”.  An outlier evaluation 

may be warranted for this result. 

- No field duplicates were specified  

 

Energy Package 2010 Vegetation (October 30, 2010) 

 

- The data package was evaluated for U and Se in soil. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the soil samples and were non-detect. 
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- CCB, CCV and ICV samples were not provided. 

- All MS/MSDs were within acceptable criteria. 

- No LCS/LCSDs were provided. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

-  

Energy Package 2011 Vegetation (October 31, 2011) 

 

- The data package was evaluated for U and Se in soil. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the soil samples and were non-detect. 

- CCB and CCV samples were not provided.  The ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria.  

- LCS/LCSDs were acceptable. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 555, 556, 557, 844, 855 (February 5, 2013) 

 

- The data package was evaluated for U, Se, Mo, and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo in 

MB-130212A (0.004 milligrams per liter (mg/L)), and Se in the Laboratory Reagent Blank 

(LRB) (0.0004 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

-  All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD and Lab Fortified Blank (LFB) samples were within acceptable criteria. 

- One lab replicate from this data package was evaluated C13020313-001EDUP.  The 

DUP-RER RPD exceeded the acceptance criteria and the parent sample will be qualified 

“P”. This data should be further evaluated to determine if it should be rejected “R”.  An 

outlier evaluation may be warranted for this result. 

- No field duplicates were specified. 

 

Energy Package 846 (February 19, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Se in the LRB 

(0.0007 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria. 

- No LCS/LCSD samples were provided.  LFBs were acceptable. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 
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Energy Package 551, 553, 554, 649, 658, 747, 650 (February 6, 2013) 

 

- The data package was evaluated for U, Se, Mo, and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo in 

MB-130214A (0.007 mg/L), and Se in LRB (0.002 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were completed. 

- No field duplicates were specified. 

 

Energy Package 881, 884, 886, 893 (February 8, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo in 

MB-130214A (0.007 mg/L) and Se and Mo in two separate LRB samples (0.002 and 

0.00005 mg/L, respectively). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 649 (March 6, 2013) 

 

- The data package was evaluated for U, Se, Mo and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for U in LRB 

(0.0004 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 887 (March 19, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect. 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria. 
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- No LCS/LCSDs were provided. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 887, 888 (March 19, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect. 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria. 

- No LCS/LCSDs were provided, but the LFB was acceptable. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

-  

Energy Package 890 (April 40, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect. 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria. 

- No LCS/LCSDs were provided, but the LFB was acceptable. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 657 (May 13, 2013) 

 

- The data package was evaluated for U, Se, Mo, V, Th and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo which was 

found at the detection limit in the LRB (0.00004 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 657, 647, 554, 553, 551, 884, 893, 892, 885, 888 (August 8, 2013) 

 

- The data package was evaluated for U, Se, Mo and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- The holding time for dissolved metals was exceeded by up to 4.68 days.  Dissolved metals 

data should be qualified “E” for this exceedance.  Samples were not filtered by the lab after 
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receipt. 

- MBs were analyzed for the aqueous samples and were non-detect, except for U in the LRB 

(0.00005 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria, except for the Ra MS sample 

number C1300980-004AMSD.  The RPD was 22.4%. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 649, 650, 555, 556, 557, 845 (August 15, 2013) 

 

- The data package was evaluated for U, Se, Mo and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- The holding time for dissolved metals was exceeded by up to 14.7 days.  Dissolved metals 

data should be qualified “E” for this exceedance.  Samples were not filtered by the lab after 

receipt. 

- MBs were analyzed for the aqueous samples and were non-detect, except for U in the LRB 

(0.00005 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria, except for the Ra MS sample 

number C1300980-004AMSD.  The RPD was 22.4%. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 658, 846, 881 (October 30, 2013) 

 

- The data package was evaluated for U, Se, Mo, V, Th and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo and Se in 

the MB-131104A (0.009 and 0.02 mg/L, respectively). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 886 (November 15, 2013) 

 

- The data package was evaluated for U, Se, Mo and Ra in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect, except for Mo in the LRB 

(0.00004 mg/L). 

- CCB and CCV samples were not provided, but ICVs were acceptable. 
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- All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package 634 (November 23, 2013) 

 

- The data package was evaluated for U, Se, and Mo in water. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471, Amendment 39. 

- MBs were analyzed for the aqueous samples and were non-detect. 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

- All MS/MSDs and ICS were within acceptable criteria. 

- All LCS/LCSD and LFB samples were within acceptable criteria. 

- No lab replicates or serial dilutions were provided. 

- No field duplicates were specified. 

 

Energy Package C13120860 (December 2013) 

 

- The report was revised to add pH, conductivity, SAR, sulfate and Mo by Adrian Venable on 

January 8, 2014.  Samples were still within holding times for the metals analyses.  No 

radiochemical data were collected for this data delivery group. 

- The data package was evaluated for U, Se, and Mo in soil. 

- A QAPP was not provided for this evaluation, but the requirements meet the NRC License 

SUA-1471 and 10 CFR Part 40, Appendix A, Criterion 6. 

- No MB was analyzed for the soil samples; however, the Initial Calibration Blank and PBS 

samples were non-detect for U, Se, and Mo. 

- CCB and CCV samples were not provided, but ICVs were acceptable. 

-  All MS/MSDs were within acceptable criteria. 

- All LCS/LCSD samples were within acceptable criteria. 

- No lab replicates were completed. Serial dilutions were completed and acceptable, except 

for C13120860-025DIL which was qualified as N due to inability to calculate a recovery. 

- No field duplicates were specified  

The following sections provide an overall evaluation of the usability of the data for the Site.  

Precision 

Precision is the measurement of agreement in repeated tests of the same or identical samples, under 

prescribed conditions.  Precision data indicate how consistent and reproducible the field sampling 

or analytical procedures have been.  For the Site data, precision was determined through replicate 

measurements of the same or identical samples, i.e., a field duplicate sample.  The acceptance 

criterion for the duplicate is a RPD of less than 20 percent (for aqueous) or 30 percent (for soils).  

The RPD was not calculated for any set of sample pairs where concentrations were not detected in 

both of the data sets; agreement between the original sample and the duplicate can be inferred when 

both of the results are non-detects.  The remainder of the sample pairs contained detections in both 
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of the data sets and were within the RPD limits prescribed.  All results outside the specified range 

are provided in Table 2.  Results indicate the sampling program generally achieved good 

reproducibility.   

Accuracy  

Accuracy is the degree of agreement of a measured sample result or average of results with an 

accepted reference or true value.  It is the quantitative measurement of the bias of a system, and is 

expressed in terms of percent recovery (%R).  Accuracy of the data can be determined through the 

use of surrogate compounds, internal standard compounds, matrix spike samples, and laboratory 

control spike samples.  In some cases, the laboratory provided results for the laboratory control 

sample, laboratory control sample duplicate, laboratory fortified blank and method blank.  Results 

that were outside QC limits and qualified are provided in Table 2.  Based on the information 

provided and available results, the laboratories achieved a good degree of accuracy. 

Representativeness  

Representativeness is the degree to which the results of the analyses accurately and precisely 

represent a characteristic of a population, a process condition, or an environmental condition.  In 

this case, representativeness is the degree to which the data reflect the contaminants present and 

their concentration magnitudes in the sampled site areas.  Representativeness of data occurs 

through the selection of appropriate sampling locations and the implementation of approved 

sampling procedures.  The sampling locations for these rounds of sampling consisted primarily of 

fixed sample locations.   

Comparability  

To increase the degree of comparability between data results and between past, present and future 

sampling events, standard environmental analytical methods were employed by the off-site 

laboratories.  The methods used were standard EPA methodology for soil and aqueous samples.  

In general, the EPA 200 series methods or the SW-846 protocols were used to complete the 

analyses.     

Completeness  

Completeness is determined by the percentage of samples that meet or exceed all of the criteria 

objective levels (i.e., the number of useable sample results for the data set).  Most of the sample 

results were determined to be useable.  Several of the laboratory samples, primarily replicates, 

indicated much higher RPDs than acceptable.  These data should be qualified as “P”, and further 

evaluated to determine if they should be rejected. 
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Sensitivity  

Sensitivity is the ability of the analytical method or instrument to detect a target analyte at the level 

of interest.  The method detection limit (MDL) is a statistically-derived value that represents a 99 

percent confidence level that the reported instrument signal is different from a blank sample.  The 

quantitation limit (QL) is the minimum concentration of an analyte that can be routinely identified 

by the laboratory, and is generally between three and ten times the MDL.  Analytical methods are 

matrix-, moisture-and dilution-dependent.  The reporting limit (RL) actually determined for a 

constituent for a specific sample may be higher than the QL due to these issues.  The laboratory 

was able to achieve the appropriate limits for each analyte requested. 

Table 2: Additional Qualifiers and Rationale 

Sample # Date Q Rationale 

L78105-18DUP ACZ-09-03/4-2009 P 

Ra RPD-RER of 3.43 greater than acceptance 

limit of 2 RPD-RER.  This sample should be 

evaluated as an outlier and potentially rejected. 

L78107-01DUP  ACZ-09-03/4-2009 P 

Ra RPD-RER of 8.24 greater than acceptance 

limit of 2 RPD-RER.  This sample should be 

evaluated as an outlier and potentially rejected. 

WG271357  ACZ-09-03/4-2009 B Ra PBS indicated detections above MDL 

WG271791 ACZ-09-03/4-2009 B Th PBs indicated detections above MDL 

C13020313-001EDUP Energy-05-05-2013 P 

Ra RPD (24%) exceeded acceptance criteria of 

20%.  This sample should be further evaluated 

as an outlier  and potentially rejected. 

All Dissolved Metals Energy-08-08-2013 E 

Metals were not filtered by the laboratory in a 

timely manner (up to 4.68 days).  Data are 
estimated. 

All Dissolved Metals Energy-08-15-2013 E 
Metals were not filtered by the laboratory in a 
timely manner (up to 14.7 days).  Data are 

estimated. 

C13120860-025DIL Energy-12-17-2013 N 
Serial dilutions qualified due to inability to 
calculate a recovery. 

 

Usability Summary  

The definitive data for the Homestake events fulfilled the site-specific quality assurance/quality 

control (QA/QC) requirements, as the majority of the results were determined to be useable. 

Therefore, the results are acceptable for use to support Site decisions with a few possible exceptions 

that are noted in Table 2 related to the RPD-RER.  
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TABLE 0

Site Name/OU:

Homestake Mining Company Superfund Site, Cibola County, New Mexico

• OU1:  Tailings seepage contamination of groundwater aquifers

• OU2:  Long-term tailings stabilization, surface reclamation and site closure  

Region: VI

EPA ID Number: NMD007860935

State: New Mexico

Status: NPL Final

Federal Facility (Y/N): N

EPA Project Manager: Mark Purcell

EPA Risk Assessor: Dr. Ghassan A. Khoury 

Prepared by (Organization): Homestake Mining Company

Prepared for (Organization): EPA, Region VI

Document Title: Remedial Investigation

Document Date: September 2019

Probabilistic Risk Assessment 

(Y/N):
N

Comments:

SITE RISK ASSESSMENT IDENTIFICATION INFORMATION

Site Name:  Homestake Mining Company Superfund Site
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TABLE 1.1

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Future use is likely limited to maintenance of protective 

tailing caps and site facilities

Particulates 

(Dust)
WLB CI-IOW Adult Inhalation Quantitative Soil particulates can be easily transported into the air

TABLE 1.2

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

TABLE 1.3

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Future use is likely limited to maintenance of protective 

tailing caps and site facilities

Particulates 

(Dust)
LTAs CI-IOW Adult Inhalation Quantitative Soil particulates can be easily transported into the air

TABLE 1.4

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers
Key: WLB = within license boundary (on-Site); LTAs = land treatment areas (off-Site); CI-IOW = commercial-industrial indoor/outdoor worker

WLB CI-IOW Adult

Future Air
Indoor /Outdoor 

Air
LTAs CI-IOW Adult

WLB CI-IOW Adult

Future Soil

Surface Soil LTAs CI-IOW Adult

Future Soil

Surface a Soil

Future Air
Indoor /Outdoor 

Air
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TABLE 1.5

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Future use is likely limited to maintenance of protective 

tailing caps and site facilities
Particulates 

(Dust) WLB
Construction 

Worker
Adult Inhalation Quantitative Soil particulates can be easily transported into the air

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind;

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Future use is likely limited to maintenance of protective 

tailing caps and site facilities

Particulates 

(Dust)
LTAs

Construction 

Worker
Adult Inhalation Quantitative Soil particulates can be easily transported into the air

TABLE 1.8

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers
Key: WLB = within license boundary (on-Site); LTAs = land treatment areas (off-Site)

Adult

Future  Air

Outdoor Air LTAs
Construction 

Worker

Trench Air 

(modeled from 

indoor air)

LTAs
Construction 

Worker
Adult

Construction 

Worker
LTAs Adult

Soil

Future  Air

WLBOutdoor Air

Future

Surface and 

Subsurface Soil

Adult

Adult
Construction 

Worker

TABLE 1.7

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

TABLE 1.6

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Trench Air 

(modeled from 

indoor air)

WLB
Construction 

Worker

Future Soil

Surface and 

Subsurface Soil
WLB

Construction 

Worker
Adult
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TABLE 1.9

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil
Particulates 

(Dust) WLB Trespasser Adult Inhalation Quantitative Soil particulates can be easily transported into the air

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Particulates 

(Dust)
WLB Trespasser Adult Inhalation Quantitative Soil particulates can be easily transported into the air

TABLE 1.10

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to onsite workers

TABLE 1.11

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative
Potential for accidental exposure to pond water during 

operations
Immersion Quantitative Presence of gamma-emitting radionuclides 

Inhalation Quantitative

There is no exposure pathway for inhalation in the EPA 

Rad PRG calculator; addressed through evaluation of 

outdoor air
Incidental Ingestion Quantitative Potential for accidental exposure during operations

Particulate Inhalation Quantitative Potential for accidental exposure tduring operations

External Radiation Quantitative Potential for accidental exposure during operations

TABLE 1.12

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil
Particulates 

(Dust)
LTAs Trespasser Adult Inhalation Quantitative Soil particulates can be easily transported into the air

Incidental Ingestion Quantitative Soil is exposed, not vegetated, and subject to wind

External Radiation Quantitative Presence of gamma-emitting radionuclides in soil

Particulates 

(Dust)
LTAs Trespasser Adult Inhalation Quantitative Soil particulates can be easily transported into the air

Key: WLB = within license boundary (on-Site); LTAs = land treatment areas (off-Site)

WLB Trespasser Adult

Current Soil
Surface Soil LTAs Trespasser Adult

Future Soil

Surface  Soil LTAs Trespasser Adult

Current Water Pond Water WLB Trespasser Adult

Current Sediment Sediment

Future Outdoor Air Air WLB Trespasser Adult

Current Outdoor Air Air WLB Trespasser Adult

WLB Trespasser Adult

WLB Trespasser Adult

Current Soil

Future Soil

Surface  Soil

Surface Soil
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TABLE 1.13

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to ambient air

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to ambient air

Inhalation Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to ambient air

Submersion Quantitative
Potential release of radon gas and particulates from 

soil and tailings pile to ambient air
Key: WLB = within license boundary (on-Site); LTAs = land treatment areas (off-Site)

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Ingestion Quantitative
Potable water supply; Remediated to Action Levels of 

background and MCLs

Immersion Quantitative Presence of gamma-emitting radionuclides 

Inhalation Quantitative

There is no exposure pathway for inhalation in the EPA 

Rad PRG calculator; addressed through evaluation of 

outdoor air
Key: WLB = within license boundary (on-Site); LTAs = land treatment areas (off-Site)

TABLE 1.14

SELECTION OF EXPOSURE PATHWAYS

Homestake Mining Company Superfund Site

Future Ambient Air Air

LTAs CI-IOW AdultFuture Groundwater Drinking Water

LTAs Trespasser Adult

Current Ambient Air Air LTAs Trespasser Adult
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Scenario Timeframe:   Future - Default Composite Worker

Medium:  Soil
Exposure Medium:  Surface Soil

Exposure Point:  LTAs

CAS Chemical    Minimum Maximum Units   Concentration Background Rationale for

Number  Concentration Concentration  Used for Value Selection or

 (Qualifier) (Qualifier) Screening  Flag Deletion

(1) (1) (2) (3) (4) (Y/N) (5)

7440-38-2 As Arsenic 2.04 6.79 mg/kg 19 / 19 6.79 5.01 3 Y MDC>SL

14798-08-4 Ba-140 Barium-140 0 0 pCi/g 0 / 21 NV All ND 0.0143 N NA

14913-49-6 Bi-212 Bismuth-212 0.45 1.71 pCi/g 21 / 21 1.71 1.195 0.0258 Y MDC>SL

14733-03-3 Bi-214 Bismuth-214 0.43 1.44 pCi/g 21 / 21 1.44 0.948 0.0231 Y MDC>SL

10198-40-0 Co-60 Cobalt-60 0 0 pCi/g 0 / 21 NV All ND 0.0142 N NA

10045-97-3 Cs-137 Cesium-137 0.016 0.114 pCi/g 21 / 21 0.114 0.0731 0.069 Y MDC>SL

10043-66-0 I-131 Iodine-131 0 0 pCi/g 0 / 21 NV All ND 0.109 N NA

13966-00-2 K-40 Potassium-40 11.5 20.3 pCi/g 21 / 21 20.3 18.35 0.219 Y MDC>SL

7439-98-7 Mo Molybdenum 0.283 1.28 mg/kg 19 / 21 1.28 0.447 580 N* MDC<SL

15100-28-4 Pa-234m metastable 0.66 3.3 pCi/g 13 / 13 3.3 1.15 0.02 Y MDC>SL

7439-92-1 Pb Lead 3.47 18 mg/kg 19 / 19 18 11.94 800 N MDC<SL

15092-94-1 Pb-212 Lead-212 0.419 1.52 pCi/g 21 / 21 1.52 1.104 0.024 Y MDC>SL

15067-28-4 Pb-214 Lead-214 0.485 1.55 pCi/g 21 / 21 1.55 1.017 0.0204 Y MDC>SL

15623-45-7 Ra-223 Radium-223 0.093 0.364 pCi/g 17 / 17 0.364 0.296 0.146 Y MDC>SL

13982-63-3 Ra-226 Radium-226 0.29 3.9 pCi/g 247 / 247 3.9 1.81 0.0203 Y MDC>SL

15262-20-1 Ra-228 Radium-228 0.453 1.66 pCi/g 21 / 21 1.66 1.139 0.0153 Y MDC>SL

7782-49-2 Se Selenium 0.3 2.6 mg/kg 181 / 204 2.6 0.799 580 N* MDC<SL

15623-47-9 Th-227 Thorium-227 0.087 0.087 pCi/g 1 / 1 0.087 0.13 0.106 N MDC<SL

14274-82-9 Th-228 Thorium-228 1.02 1.84 pCi/g 6 / 6 1.84 1.412 0.0238 Y MDC>SL

14269-63-7 Th-230 Thorium-230 0.1 3.4 pCi/g 30 / 47 3.4 1.393 0.0203 Y MDC>SL

7440-29-1 Th-232 Thorium-232 1.04 1.92 pCi/g 6 / 6 1.92 1.135 0.0153 Y MDC>SL

7440-61-1 Th-234 Thorium-234 0.27 2.09 pCi/g 15 / 15 2.09 0.703 0.02 Y MDC>SL

14913-50-9 Tl-208 Thallium-208 0.134 0.5 pCi/g 21 / 21 0.5 0.357 0.01 Y MDC>SL

U total Uranium total 1.45 7.47 mg/kg 41 / 41 7.47 NV 23 N MDC<SL

13966-29-5 U-234 Uranium-234 0.88 2.73 pCi/g 6 / 6 2.73 1.141 0.0203 Y MDC>SL

15117-96-1 U-235 Uranium-235 0.059 0.193 pCi/g 15 / 15 0.193 0.112 0.0731 Y MDC>SL

7440-61-1 U-238 Uranium-238 1.06 2.49 pCi/g 6 / 6 2.49 1.147 0.02 Y MDC>SL

U-nat (mg/kg) U-natural (mg/kg) 0.5 7.2 mg/kg 185 / 185 7.2 NV 23 N MDC<SL

7440-62-2 V Vanadium 9.16 39.6 mg/kg 19 / 19 39.6 29.87 580 N MDC<SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value is the UCL95 calculated with ProUCL (2015), except Pa234m which is the mean ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019 * - Carried forward at request of EPA

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL : MDC is greater than the SSL; ND = not detected

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

Screening  

Toxicity Value 

(SL)

TABLE 2.1.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Homestake Mining Company Superfund Site

Detection

Frequency

COPC or 

ROPC 

Italics, shaded - statistical hypothesis testing indicated site was 

less than background

Y = Yes analyte is carried forward; N = analyte is not carried 

forward
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Scenario Timeframe:   Future -  Default Composite Worker

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure Point:  Homestake Facility

CAS Analyte    Minimum Maximum Units   Concentration Background Screening Rationale for

Number  Concentration Concentration  Used for Value Toxicity Value (SL) Selection or

 (Qualifier) (Qualifier) Screening  (N/C) Deletion

(1) (1) (2) (3) (4) (Y/N) (5)

7440-38-2 As Arsenic 1.91 9.58 mg/kg 26 / 26 9.58 5.01 3 Y MDC>SL

14798-08-4 Ba-140 Barium-140 All ND All ND pCi/g 0 / 27 All ND All ND 0.0143 N All ND

14913-49-6 Bi-212 Bismuth-212 0.39 2.04 pCi/g 27 / 27 2.04 1.195 0.0258 Y MDC>SL

14733-03-3 Bi-214 Bismuth-214 0.504 5.79 pCi/g 27 / 27 5.79 0.948 0.0231 Y MDC>SL

10198-40-0 Co-60 Cobalt-60 All ND All ND pCi/g 0 / 27 All ND All ND 0.0142 N All ND

10045-97-3 Cs-137 Cesium-137 0.0105 0.151 pCi/g 20 / 27 0.151 0.0731 0.069 Y MDC>SL

10043-66-0 I-131 Iodine-131 All ND All ND pCi/g 0 / 27 All ND All ND 0.109 N All ND

13966-00-2 K-40 Potassium-40 12.9 21.2 pCi/g 27 / 27 21.2 18.35 0.219 Y MDC>SL

7439-98-7 Mo Molybdenum 0.619 126 mg/kg 33 / 43 126 0.447 580 N* MDC<SL

15100-28-4 Pa-234m

Protactinium-234 

metastable 1.2 18.9 pCi/g 26 / 26 18.9 1.15 0.02 Y MDC>SL

7439-92-1 Pb Lead 3.88 19.7 mg/kg 26 / 26 19.7 11.94 800 N MDC<SL

15092-94-1 Pb-212 Lead-212 0.425 1.67 pCi/g 27 / 27 1.67 1.104 0.024 Y MDC>SL

15067-28-4 Pb-214 Lead-214 0.54 6.13 pCi/g 27 / 27 6.13 1.017 0.0204 Y MDC>SL

15623-45-7 Ra-223 Radium-223 0.097 0.67 pCi/g 20 / 20 0.67 0.296 0.146 Y MDC>SL

13982-63-3 Ra-226 Radium-226 0.65 9 pCi/g 50 / 50 9 1.81 0.0203 Y MDC>SL

15262-20-1 Ra-228 Radium-228 0.483 1.71 pCi/g 27 / 27 1.71 1.139 0.0153 Y MDC>SL

14835-02-0 Rn-219 Radon-219 0.124 0.29 pCi/g 3 / 3 0.29 NV NV N MDC<SL

7782-49-2 Se Selenium 0.283 11.1 mg/kg 30 / 43 11.1 0.799 580 N* MDC<SL

15623-47-9 Th-227 Thorium-227 0.047 0.227 pCi/g 8 / 8 0.227 0.13 0.106 Y MDC>SL

14274-82-9 Th-228 Thorium-228 0.47 2.34 pCi/g 27 / 27 2.34 1.412 0.0238 Y MDC>SL

14269-63-7 Th-230 Thorium-230 0.44 7.4 pCi/g 50 / 51 7.4 1.393 0.0203 Y MDC>SL

7440-29-1 Th-232 Thorium-232 0.39 1.81 pCi/g 27 / 27 1.81 1.135 0.0153 Y MDC>SL

7440-61-1 Th-234 Thorium-234 0.28 11.2 pCi/g 20 / 20 11.2 0.703 0.02 Y MDC>SL

14913-50-9 Tl-208 Thallium-208 0.138 0.527 pCi/g 27 / 27 0.527 0.357 0.01 Y MDC>SL

NA U natural (pCi/g) Uranium, natural (pCi/g) 1 30 pCi/g 24 / 24 30 1.14 0.02015 Y MDC>SL

NA U total Uranium, total 2 44 mg/kg 24 / 49 44 NV 23 Y MDC>SL

13966-29-5 U-234 Uranium-234 0.58 18.3 pCi/g 27 / 27 18.3 1.141 0.0203 Y MDC>SL

15117-96-1 U-235 Uranium-235 0.071 0.697 pCi/g 27 / 27 0.697 0.112 0.0731 Y MDC>SL

7440-61-1 U-238 Uranium-238 0.79 19 pCi/g 27 / 27 19 1.147 0.02 Y MDC>SL

7440-62-2 V Vanadium 11.7 60.7 mg/kg 26 / 26 60.7 29.87 580 N MDC<SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value is the UCL95 calculated with ProUCL (2015), except Pa234m which is the mean ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019 * - Carried forward at request of EPA

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL : MDC is greater than the SSL; ND = not detected

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

TABLE 2.1.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Detection

Frequency
COPC or 

ROPC 

Flag 

Italics, shaded  - statistical hypothesis testing 

indicated site was less than background

Y = Yes analyte is carried forward; N = analyte is 

not carried forward
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Scenario Timeframe:   Current 

Medium:  Water
Exposure Medium:  Surface Water/Pond Water

Exposure Point:  Evaporation Ponds

CAS Analyte    Minimum Maximum Units   Concentration Screening COPC Rationale for

Number  Concentration Concentration  Used for
Toxicity Value 

(SL)
Flag Selection or

 (Qualifier) (Qualifier) Screening (N/C) (Y/N) Deletion

(1) (1) (2) (4) (5)

7439-96-5 Manganese (total) Mn 0.001 1.4 mg/L 42 / 43 674 NA 0.043 Y MDC>SL

7439-98-7 Molybdenum Mo 3.46 4300 mg/L 95 / 95 0.0789 NA 0.01 Y MDC>SL

7439-98-7 Molybdenum (total) Mo 3.82 4760 mg/L 80 / 80 270 NA 0.01 Y MDC>SL

14797-55-8 Nitrate NO3 0.1 9 mg/L 15 / 25 4.7 NA 3.2 Y MDC>SL

Ra-226 Ra-226 Ra-226 0.06 130 pCi/L 24 / 24 1.16 NA 0.000397 Y MDC>SL

Ra-228 Ra228 Ra228 -0.5 140 pCi/L 21 / 24 59 NA 0.000966 Y MDC>SL

7782-49-2 Selenium Se 0.131 1.48 mg/L 95 / 95 135 NA 0.01 Y MDC>SL

7782-49-2 Selenium (total) Se 0.11 5.98 mg/L 63 / 64 1030 NA 0.01 Y MDC>SL

Th-230 Th230 Th231 0.006 2210 pCi/L 24 / 24 34 NA 0.000396 Y MDC>SL

E715565 U-natural U-natural 1.89 2680 mg/L 95 / 95 129000 NA 0.0004 Y MDC>SL

E715565 U-natural (total) U-natural (total) 2 2940 mg/L 80 / 80 6600 NA 0.0004 Y MDC>SL
7440-62-2 Vanadium Vanadium 0.01 0.32 mg/L 16 / 24 129000 NA 0.0086 Y MDC>SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value calculated with ProUCL (2015) ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL : MDC is greater than the SSL

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

SL was either a tapwater RSL (EPA, 2019) for metals or a residential tapwater RadPRG (ORNL/EPA, 2019) for radionuclides

TABLE 2.1.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Detection 

Frequency
Background 

Y = Yes analyte is carried forward; N = analyte is 

not carried forward
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Scenario Timeframe:   Current & Future

Medium:  Air
Exposure Medium:  Indoor/Outdoor Air

Exposure Point:  Homestake Facility and LTAs

CAS Analyte    Minimum Maximum Units   Concentration Background Screening COPC Rationale for

Number  Concentration Concentration  Used for Value Toxicity Value Flag Selection or

 (Qualifier) (Qualifier) Screening  (N/C) (Y/N) Deletion
(1) (1) (2) (3) (4) (5)

Ra-226 Radium-226 Ra-226 2E-12 2E-10 pCi/L 120 / 120 2E-10 NA 1.35E-07 N MDC<SL

14859-67-7 Radon-222 Rn-222 0.37 2.9 pCi/L 200 / 200 2.9

0.551 

HMC16 

 2 

Cibola Cty 

Indoor Air  

2.58E-07 Y MDC>SL

Th-230 Thorium-230 Th-230 3E-12 3E-10 pCi/L 120 / 120 3E-10 NA 8.58E-08 N MDC<SL

U-Nat Uranium-natural U-Nat 1.9E-13 6.7E-09 pCi/L 120 / 120 6.7E-09 NA 2.54E-08 N MDC<SL

Footnote Instructions:

(1)  no qualifier codes provided with data Y = Yes analyte is carried forward; N = analyte is not carried forward

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value calculated with ProUCL (2015) ND - Not detected

(4)  ORNL/EPA, 2019

NA = not available or not applicable

pCi/L = picoCurie per liter

Detection 

Frequency

TABLE 2.1.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL 

: MDC is greater than the SSL; ND = not detected

Background for particulates not calculated since they were som much lower than the 

screening levels
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Scenario Timeframe:   Future -Construction Worker

Medium:  Soil
Exposure Medium:  Surface and Subsurface Soil

Exposure Point:  LTAs

CAS Chemical    Minimum Maximum Units   Concentration Background Rationale for

Number  Concentration Concentration  Used for Value Selection or

 (Qualifier) (Qualifier) Screening  Flag Deletion

(1) (1) (2) (3) (4) (Y/N) (5)

7440-38-2 As Arsenic 2.04 6.79 mg/kg 19 / 19 6.79 5.01 3 Y MDC>SL

14798-08-4 Ba-140 Barium-140 0 0 pCi/g 0 / 21 NV All ND 0.0143 N NA

14913-49-6 Bi-212 Bismuth-212 0.45 1.71 pCi/g 21 / 21 1.71 1.195 0.0258 Y MDC>SL

14733-03-3 Bi-214 Bismuth-214 0.43 1.44 pCi/g 21 / 21 1.44 0.948 0.0231 Y MDC>SL

10198-40-0 Co-60 Cobalt-60 0 0 pCi/g 0 / 21 NV All ND 0.0142 N NA

10045-97-3 Cs-137 Cesium-137 0.016 0.114 pCi/g 21 / 21 0.114 0.0731 0.069 Y MDC>SL

10043-66-0 I-131 Iodine-131 0 0 pCi/g 0 / 21 NV All ND 0.109 N NA

13966-00-2 K-40 Potassium-40 11.5 20.3 pCi/g 21 / 21 20.3 18.35 0.219 Y MDC>SL

7439-98-7 Mo Molybdenum 0.283 4 mg/kg 51 / 134 4 0.447 580 N* MDC<SL

15100-28-4 Pa-234m

Protactinium-234 

metastable 0.66 3.3 pCi/g 13 / 13 3.3 1.15 0.02 Y MDC>SL

7439-92-1 Pb Lead 3.47 18 mg/kg 19 / 19 18 11.94 800 N MDC<SL

15092-94-1 Pb-212 Lead-212 0.419 1.52 pCi/g 21 / 21 1.52 1.104 0.024 Y MDC>SL

15067-28-4 Pb-214 Lead-214 0.485 1.55 pCi/g 21 / 21 1.55 1.017 0.0204 Y MDC>SL

15623-45-7 Ra-223 Radium-223 0.093 0.364 pCi/g 17 / 17 0.364 0.296 0.146 Y MDC>SL

13982-63-3 Ra-226 Radium-226 0.218 3.9 pCi/g 309 / 309 3.9 1.81 0.0203 Y MDC>SL

15262-20-1 Ra-228 Radium-228 0.453 1.66 pCi/g 21 / 21 1.66 1.139 0.0153 Y MDC>SL

7782-49-2 Se Selenium 0.06 2.6 mg/kg 244 / 319 2.6 0.799 580 N* MDC<SL

15623-47-9 Th-227 Thorium-227 0.087 0.087 pCi/g 1 / 1 0.087 0.13 0.106 N MDC<SL

14274-82-9 Th-228 Thorium-228 1.02 1.84 pCi/g 6 / 6 1.84 1.412 0.0238 Y MDC>SL

14269-63-7 Th-230 Thorium-230 0.1 3.4 pCi/g 65 / 109 3.4 1.393 0.0203 Y MDC>SL

7440-29-1 Th-232 Thorium-232 1.04 1.92 pCi/g 6 / 6 1.92 1.135 0.0153 Y MDC>SL

7440-61-1 Th-234 Thorium-234 0.27 2.09 pCi/g 15 / 15 2.09 0.703 0.02 Y MDC>SL

14913-50-9 Tl-208 Thallium-208 0.134 0.5 pCi/g 21 / 21 0.5 0.357 0.01 Y MDC>SL

U total Uranium total 0.19 7.47 mg/kg 192 / 218 7.47 NV 23 N MDC<SL

13966-29-5 U-234 Uranium-234 0.88 2.73 pCi/g 6 / 6 2.73 1.141 0.0203 Y MDC>SL

15117-96-1 U-235 Uranium-235 0.059 0.193 pCi/g 15 / 15 0.193 0.112 0.0731 Y MDC>SL

7440-61-1 U-238 Uranium-238 1.06 2.49 pCi/g 6 / 6 2.49 1.147 0.02 Y MDC>SL

U-nat (mg/kg) U-natural (mg/kg) 0.5 7.2 mg/kg 185 / 185 7.2 NV 23 N MDC<SL
7440-62-2 V Vanadium 9.16 39.6 mg/kg 19 / 19 39.6 29.87 580 N MDC<SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value is the UCL95 calculated with ProUCL (2015) ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019 * - Carried forward at request of EPA

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

TABLE 2.1.5

Screening  

Toxicity Value 

(SL)

COPC or 

ROPC 

Detection

Frequency

Y = Yes analyte is carried forward; N = analyte is not carried 

forward

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL : MDC is greater than the 

SSL; ND = not detected

Italics, shaded - statistical hypothesis testing indicated site was 

less than background

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
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Scenario Timeframe:   Future -Construction Worker

Medium:  Soil
Exposure Medium:  Surface and Subsurface Soil

Exposure Point:  Homestake Facility

CAS Analyte    Minimum Maximum Units   Concentration Background Screening Rationale for

Number  Concentration Concentration  Used for Value Toxicity Value (SL) Selection or

 (Qualifier) (Qualifier) Screening  (N/C) Deletion

(1) (1) (2) (3) (4) (Y/N) (5)

7440-38-2 As Arsenic 1.91 9.58 mg/kg 26 / 26 9.58 5.01 3 Y MDC>SL

14798-08-4 Ba-140 Barium-140 All ND All ND pCi/g 0 / 27 All ND All ND 0.0143 N All ND

14913-49-6 Bi-212 Bismuth-212 0.39 2.04 pCi/g 27 / 27 2.04 1.195 0.0258 Y MDC>SL

14733-03-3 Bi-214 Bismuth-214 0.504 5.79 pCi/g 27 / 27 5.79 0.948 0.0231 Y MDC>SL

10198-40-0 Co-60 Cobalt-60 All ND All ND pCi/g 0 / 27 All ND All ND 0.0142 N All ND

10045-97-3 Cs-137 Cesium-137 0.0105 0.151 pCi/g 20 / 27 0.151 0.0731 0.069 Y MDC>SL

10043-66-0 I-131 Iodine-131 All ND All ND pCi/g 0 / 27 All ND All ND 0.109 N All ND

13966-00-2 K-40 Potassium-40 12.9 21.2 pCi/g 27 / 27 21.2 18.35 0.219 Y MDC>SL

7439-98-7 Mo Molybdenum 0.619 126 mg/kg 33 / 61 126 0.447 580 N* MDC<SL

15100-28-4 Pa-234m

Protactinium-234 

metastable 1.2 18.9 pCi/g 26 / 26 18.9 1.15 0.02 Y MDC>SL

7439-92-1 Pb Lead 3.88 19.7 mg/kg 26 / 26 19.7 11.94 800 N MDC<SL

15092-94-1 Pb-212 Lead-212 0.425 1.67 pCi/g 27 / 27 1.67 1.104 0.024 Y MDC>SL

15067-28-4 Pb-214 Lead-214 0.54 6.13 pCi/g 27 / 27 6.13 1.017 0.0204 Y MDC>SL

15623-45-7 Ra-223 Radium-223 0.097 0.67 pCi/g 20 / 20 0.67 0.296 0.146 Y MDC>SL

13982-63-3 Ra-226 Radium-226 0.65 9 pCi/g 50 / 75 9 1.81 0.0203 Y MDC>SL

15262-20-1 Ra-228 Radium-228 0.483 1.71 pCi/g 27 / 27 1.71 1.139 0.0153 Y MDC>SL

14835-02-0 Rn-219 Radon-219 0.124 0.29 pCi/g 3 / 3 0.29 NV NV N MDC<SL

7782-49-2 Se Selenium 0.283 11.1 mg/kg 30 / 61 11.1 0.799 580 N* MDC<SL

15623-47-9 Th-227 Thorium-227 0.047 0.227 pCi/g 8 / 8 0.227 0.13 0.106 Y MDC>SL

14274-82-9 Th-228 Thorium-228 0.47 2.34 pCi/g 27 / 27 2.34 1.412 0.0238 Y MDC>SL

14269-63-7 Th-230 Thorium-230 -0.1 7.4 pCi/g 50 / 76 7.4 1.393 0.0203 Y MDC>SL

7440-29-1 Th-232 Thorium-232 0.39 1.81 pCi/g 27 / 27 1.81 1.135 0.0153 Y MDC>SL

7440-61-1 Th-234 Thorium-234 0.28 11.2 pCi/g 20 / 20 11.2 0.703 0.02 Y MDC>SL

14913-50-9 Tl-208 Thallium-208 0.138 0.527 pCi/g 27 / 27 0.527 0.357 0.01 Y MDC>SL
NA U natural (pCi/g) Uranium, natural (pCi/g) 1 30 pCi/g 24 / 49 30 1.14 0.02015 Y MDC>SL

NA U total Uranium, total 2 44 mg/kg 24 / 49 44 NV 23 Y MDC>SL

13966-29-5 U-234 Uranium-234 0.58 18.3 pCi/g 27 / 27 18.3 1.141 0.0203 Y MDC>SL

15117-96-1 U-235 Uranium-235 0.071 0.697 pCi/g 27 / 27 0.697 0.112 0.0731 Y MDC>SL

7440-61-1 U-238 Uranium-238 0.79 19 pCi/g 27 / 27 19 1.147 0.02 Y MDC>SL

7440-62-2 V Vanadium 11.7 60.7 mg/kg 26 / 26 60.7 29.87 580 N MDC<SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold valueis the UCL95 calculated with ProUCL (2015) ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019 * - Carried forward at request of EPA

(5)  MDC < SSL: maximum detected concentration is less than the soil screening level; MDC>SSL : MDC is greater than the SSL; ND = not detected

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

Detection COPC or 

ROPC 

Flag 

Frequency

Italics, shaded  - statistical hypothesis testing 

indicated site was less than background

Y = Yes analyte is carried forward; N = analyte is 

not carried forward

TABLE 2.1.6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
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Scenario Timeframe:   Current 

Medium:  Sediment

Exposure Medium:  Evaporation Pond Sediment
Exposure Point:  Evaporation Ponds

CAS Analyte    Minimum Maximum Units   Concentration Screening COPC Rationale for

Number  Concentration Concentration  Used for
Toxicity Value 

(SL)
Flag Selection or

 (Qualifier) (Qualifier) Screening (N/C) (Y/N) Deletion

(1) (1) (2) (4) (5)

Ra-226 Ra-226 Ra-226 32.5 32.5 pCi/g 1 / 1 32.5 NA 0.0203 Y MDC>SL

Th-230 Th230 Th230 0.5 0.5 pCi/g 1 / 1 0.5 NA 0.0203 Y MDC>SL

E715565 U-natural U-natural 2566 2566 pCi/g 1 / 1 2566 NA 0.02015 Y MDC>SL

Footnote Instructions:

(1)  no qualifier codes provided with data

(2)  maximum detected concentration, MDC NV - No value

(3)  Background threshold value calculated with ProUCL (2015) ND - Not detected

(4)  EPA, 2019 and ORNL/EPA, 2019 Industrial soil SL

(5)  MDC < SL: maximum detected concentration is less than the soil screening level; MDC>SL : MDC is greater than the SL; ND = not detected

mg/kg = milligram per kilogram

NA = not available or not applicable

pCi/g = picoCurie per gram

SL was either a tapwater RSL (EPA, 2019) for metals or a residential tapwater RadPRG (ORNL/EPA, 2019) for radionuclides

Detection 

Frequency
Background 

TABLE 2.1.7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Y = Yes analyte is carried forward; N = analyte is 

not carried forward
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Scenario Timeframe:  Future Composite Worker, Current/Future Trespasser

Medium:  Soil

Exposure Medium:   Surface Soil

Exposure Point: LTAs

Maximum
Exposure 

Point
Chemical of

Units
Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale
(1) (2)

LTAs As mg/kg 3.73 Approx. Gamma 6.79 4.693 mg/kg 95% Adjusted Gamma UCL Recommended value
Bi-212 pCi/g 0.84 No Dist 1.71 1.015 pCi/g 95% Student's-t UCL Recommended value
Bi-214 pCi/g 0.72 No Dist 1.44 0.87 pCi/g 95% Modified-t UCL Recommended value
Cs-137 pCi/g 0.06 Normal 0.114 0.0711 pCi/g 95% Student's-t UCL Recommended value
K-40 pCi/g 14.87 Normal 20.3 15.92 pCi/g 95% Student's-t UCL Recommended value
Mo mg/kg 0.50 No Dist 1.28 0.628 mg/kg 95% Modified t UCL < SLs but retain
Pa-234m pCi/g 1.45 Gamma 3.3 1.844 pCi/g 95% Adjusted Gamma UCL Recommended value
Pb-212 pCi/g 0.77 No Dist 1.52 0.935 pCi/g 95% Student's-t UCL Recommended value
Pb-214 pCi/g 0.78 No Dist 1.55 0.942 pCi/g 95% Modified-t UCL Recommended value
Ra-223 pCi/g 0.20 Approx. Lognormal 0.364 0.253 pCi/g 95% H-UCL Recommended value
Ra-226 pCi/g 1.37 Gamma 3.9 1.41 pCi/g 95% Approximate Gamma UCL Recommended value
Ra-228 pCi/g 0.80 No Dist 1.66 0.978 pCi/g 95% Student's-t UCL Recommended value
Se mg/kg 0.76 No Dist 2.6 1.12 mg/kg 99% KM (Chebyshev) UCL < SLs but retain
Th-228 pCi/g 1.48 Normal 1.84 1.763 pCi/g 95% Student's-t UCL Recommended value
Th-230 pCi/g 1.45  Normal 3.4 1.164 pCi/g 95% KM (t) UCL Recommended value
Th-232 pCi/g 1.48 Normal 1.92 1.74 pCi/g 95% Student's-t UCL Recommended value
Th-234 pCi/g 0.63 Gamma 2.09 0.892 pCi/g 95% Adjusted Gamma UCL Recommended value
Tl-208 pCi/g 0.24 No Dist. 0.5 0.294 pCi/g 95% Student's-t UCL Recommended value
U natural (pCi/g) pCi/g 1.71 No Data 2.73 2.22 pCi/g NA Mean of U-234 and U-
U total mg/kg 3.51 No Dist. 7.47 3.987 mg/kg 95% Modified t UCL < SLs but retain
U-234 pCi/g 1.66 Normal 2.73 2.23 pCi/g 95% Student's-t UCL Recommended value
U-235 pCi/g 0.11 No Dist 0.193 0.131 pCi/g 95% Student's-t UCL Recommended value
U-238 pCi/g 1.76 Normal 2.49 2.21 pCi/g 95% Student's-t UCL Recommended value
U-nat mg/kg 2.00 No Dist 7.2 2.791 mg/kg 95% Chebyshev (Mean, Sd) UCL < SLs but retain

Footnote Instructions:

1) NA = not applicable Dist - Distribution

2) MDC = maximum detectable concentration; UCL=upper confidence limit

LTAs = land treatment areas

mg/kg = milligram per kilogram

pCi/g = picoCurie per gram

ProUCL V5.0.00 (EPA, 2013)

Use recommended UCL.  If more than one UCL recommended, use the highest. If n<6 use a median.  

If number of detects <4, use a median detected value.

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Exposure Point Concentration

Table 3.1.1
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Scenario Timeframe:  Future Composite Worker, Current/Future Trespasser

Medium:  Soil

Exposure Medium:   Surface

Exposure Point: Homestake Facility (HF)

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale
(1) (2)

HF As mg/kg 5.71 Approx. Normal 9.58 6.328 mg/kg 95% Student's-t UCL Recommended Value

Bi-212 pCi/g 1.36 No Dist 2.04 1.498 pCi/g 95% Student's-t UCL Recommended Value

Bi-214 pCi/g 1.89 Approx. Gamma 5.79 2.333 pCi/g 95% Adjusted Gamma UCL Recommended Value

Cs-137 pCi/g 0.07 Normal 0.151 0.0672 pCi/g 95% KM (t) UCL Recommended Value

K-40 pCi/g 17.55 Approx. Normal 21.2 18.1 pCi/g 95% Student's-t UCL Recommended Value

Mo mg/kg 8.81 No Dist 126 36.53 mg/kg 99% KM (Chebyshev) UCL < SLs but retain

Pa-234m pCi/g 3.50 Approx. Gamma 18.9 4.603 pCi/g 95% Adjusted Gamma UCL Recommended Value

Pb-212 pCi/g 1.23 No Dist 1.67 1.348 pCi/g 95% Student's-t UCL Recommended Value

Pb-214 pCi/g 2.00 Approx. Gamma 6.13 2.468 pCi/g 95% Adjusted Gamma UCL Recommended Value

Ra-223 pCi/g 0.36 Normal 0.67 0.414 pCi/g 95% Student's-t UCL Recommended Value

Ra-226 pCi/g 3.47 Gamma 9 4 pCi/g 95% Adjusted Gamma UCL Recommended Value

Ra-228 pCi/g 1.30 No Dist 1.71 1.422 pCi/g 95% Student's-t UCL Recommended Value

Se mg/kg 1.51 No Dist 11.1 3.797 mg/kg 99% KM (Chebyshev) UCL < SLs but retain

Th-227 pCi/g 0.14 Normal 0.227 0.174 pCi/g 95% Student's-t UCL Recommended Value

Th-228 pCi/g 1.39 Approx. Normal 2.34 1.604 pCi/g 95% Student's-t UCL Recommended Value

Th-230 pCi/g 2.19 Gamma 7.4 2.593 pCi/g 95%  KM Approximate Gamma UCLRecommended Value

Th-232 pCi/g 1.18 No Dist 1.81 1.372 pCi/g 95% Student's-t UCL Recommended Value

Th-234 pCi/g 2.34 Gamma 11.2 3.26 pCi/g 95% Adjusted Gamma UCL Recommended Value

Tl-208 pCi/g 0.39 No Dist 0.527 0.434 pCi/g 95% Student's-t UCL Recommended Value

U natural (pCi/g) (use 

individual isotopes 

since there are data)

pCi/g 6.75 Lognormal 30 9.75 pCi/g 95% BCA Bootstrap UCL

Recommended Value 

was H-statistic; use 

nonparametric closest 

to recommended value

U total mg/kg 10.13 Lognormal 44 14.33 mg/kg 95% BCA Bootstrap UCL

Recommended Value 

was H-statistic; use 

nonparametric closest 

to recommended value
U-234 pCi/g 3.70 Approx. Gamma 18.3 4.287 pCi/g 95% Adjusted Gamma UCL Recommended Value
U-235 pCi/g 0.25 Gamma 0.697 0.307 pCi/g 95% Adjusted Gamma UCL Recommended Value

U-238 pCi/g 3.76 Lognormal 19 4.323 pCi/g 95% H-UCL Recommended Value

U-nat mg/kg 2.00 No data NV 7.5643 mg/kg U-natural (pCi/g)*0.67
Convert from activity to 

mass
Footnote Instructions:

1) NA = not applicable

2) MDC = maximum detectable concentration; UCL=upper confidence limit

KM = Kaplan-Meier

mg/kg = milligram per kilogram

pCi/g = picoCurie per gram

ProUCL V5.0.00 (EPA, 2015)

WLB = within license boundary

Exposure Point Concentration

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site
Table 3.1.2
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Scenario Timeframe:  Current Trespasser

Medium:  Water

Exposure Medium:  Surface (Pond) Water

Exposure Point: Homestake Facility (HF)

Maximum
Exposure Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Manganese (total) mg/L 0.13 No Distribution 1.4 0.302 mg/L 95% KM (Chebyshev) UCL Recommended

Molybdenum mg/L 339.41 Lognormal 4300 601.5 mg/L 95% H-UCL Recommended

Molybdenum (total) mg/L 402.13 Lognormal 4760 864.4 mg/L 95% H-UCL Recommended

Nitrate mg/L 1.47 Approx. Normal 9 2.135 mg/L  95% KM (t) UCL Recommended

Ra-226 pCi/L 23.93 Gamma 130 45.75 pCi/L  95% Adjusted Gamma UCL Recommended

Ra228 pCi/L 11.93 No Distribution 140 71.01 pCi/L  99% KM (Chebyshev) UCL Recommended

Selenium mg/L 0.53 Approx. Normal 1.48 0.572 mg/L 95% Student's-t UCL Recommended

Selenium (total) mg/L 0.69 Approx. Lognormal 5.98 0.733 mg/L KM H-UCL Recommended

Th230 pCi/L 215.44 Lognormal 2210 1,200 pCi/L 99% Chebyshev (Mean, Sd) UCL Recommended

U-natural mg/L 186.09 Approx. Lognormal 2680 396.7 mg/L 95% H-UCL Recommended

U-natural (total) mg/L 229.98 Lognormal 2940 549 mg/L 95% H-UCL Recommended

Vanadium mg/L 0.07 Gamma 0.32 0.11 mg/L  95% KM Adjusted Gamma UCL Recommended

Footnote Instructions:

1) UCL=upper confidence limit

2) MDC = maximum detectable concentration

LTAs = land treatment areas

mg/L = milligram per liter

pCi/L = picoCurie per liter

ProUCL V5.0.00 (EPA, 2015)

Exposure Point Concentration

 Evaporation 

& Collection 

Ponds

Homestake Mining Company Superfund Site
Table 3.1.3

REASONABLE MAXIMUM EXPOSURE

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY
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Scenario Timeframe:  Future Composite Worker, Future Construction Worker

Medium:  Air
Exposure Medium:  Indoor/Outdoor Air, Trench/Outdoor Air

Exposure Point: Homestake Facility and LTAs

Maximum

Units Arithmetic 95%  UCL Concentration

 Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)
HF and LTAs Radon (Rn-222) pCi/L 1.02 Appr. Gamma Distribution 2.9 1.074 pCi/L 95% Approximate Gamma UCL Recommended

Footnote Instructions:

1) UCL=upper confidence limit

2) MDC = maximum detectable concentration; 

UCL = upper confidence limit

pCi/L = picoCurie per Liter

MDC = maximum detected concentration

LTAs - Land Treatment Area

HF - Homestake Facility 

Scenario Timeframe:   Current & Future Trespasser

Medium:  Air

Exposure Medium:  Outdoor Air 
Exposure Point:  HF and LTAs

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL ConcentrationExposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale
(1) (2)

HF and LTAs Radon (Rn-222) pCi/L 0.904 Appr. Gamma Distribution 1.77 0.949 pCi/L 95% Approximate Gamma UCL Recommended

Footnote Instructions:

1) UCL=upper confidence limit LTAs - Land Treatment Area

2) MDC = maximum detected concentration HF - Homestake Facility 

LTAs = land treatment areas

MDC = maximum detected concentration

pCi/L = picoCurie per liter

Table 3.1.4.

Table 3.1.5.

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Exposure Point Concentration
Exposure 

Point

Chemical or 

Radionuclide of 

Potential Concern

TABLE 3.1.RME

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Page 4 of 7
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Scenario Timeframe:   Current Trespasser

Medium:  Sediment

Exposure Medium:  Sediment
Exposure Point:  HF Evaporation Ponds

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL ConcentrationExposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Ra226 pCi/g NA NA 32.5 32.5 pCi/g Maximum n = 1

Th230 pCi/g NA NA 0.5 0.5 pCi/g Maximum n = 1

Unat pCi/g NA NA 2566 2566 pCi/g Maximum n = 1

Footnote Instructions:

1) UCL=upper confidence limit LTAs - Land Treatment Area

2) MDC = maximum detected concentration HF - Homestake Facility 

LTAs = land treatment areas

MDC = maximum detected concentration

pCi/L = picoCurie per liter

Table 3.1.6.

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Evaporation 

Ponds
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Scenario Timeframe:  Future Construction Worker

Medium:  Soil

Exposure Medium:   Surface and Subsurface Soil

Exposure Point: LTAs

Maximum
Exposure Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale
(1) (2)

LTAs As mg/kg 3.73 Approx. Gamma 6.79 4.693 mg/kg 95% Adjusted Gamma UCL Recommended value
Bi-212 pCi/g 0.84 No Dist 1.71 1.015 pCi/g 95% Student's-t UCL Recommended value
Bi-214 pCi/g 0.72 No Dist 1.44 0.87 pCi/g 95% Modified-t UCL Recommended value
Cs-137 pCi/g 0.06 Normal 0.114 0.0711 pCi/g 95% Student's-t UCL Recommended value
K-40 pCi/g 14.87 Normal 20.3 15.92 pCi/g 95% Student's-t UCL Recommended value
Mo mg/kg 1.35 No Dist 1.28 1.971 pCi/g 95% Chebyshev UCL Recommended value
Pa-234m pCi/g 1.45 Gamma 3.3 1.844 pCi/g 95% Adjusted Gamma UCL Recommended value
Pb-212 pCi/g 0.77 No Dist 1.52 0.935 pCi/g 95% Student's-t UCL Recommended value
Pb-214 pCi/g 0.78 No Dist 1.55 0.942 pCi/g 95% Modified-t UCL Recommended value
Ra-223 pCi/g 0.20 Approx. Lognormal 0.364 0.253 pCi/g 95% H-UCL Recommended value
Ra-226 pCi/g 1.14 No Dist 3.9 1.325 pCi/g 95% Chebyshev (Mean, Sd) UCL Recommended value
Ra-228 pCi/g 0.80 No Dist 1.66 0.978 pCi/g 95% Student's-t UCL Recommended value
Se mg/kg 0.66 No Dist 2.6 0.829 pCi/g 95% Chebyshev (Mean, Sd) UCL Recommended value
Th-228 pCi/g 1.48 Normal 1.84 1.763 pCi/g 95% Student's-t UCL Recommended value
Th-230 pCi/g 1.47  Normal 3.4 1.646 pCi/g 95% Student's-t UCL Recommended value
Th-232 pCi/g 1.48 Normal 1.92 1.74 pCi/g 95% Student's-t UCL Recommended value
Th-234 pCi/g 0.63 Gamma 2.09 0.892 pCi/g 95% Adjusted Gamma UCL Recommended value
Tl-208 pCi/g 0.24 No Dist. 0.5 0.294 pCi/g 95% Student's-t UCL Recommended value
U total mg/kg 3.51 No Dist. 7.47 4.329 pCi/g 99% KM (Chebyshev) UCL Recommended value
U-234 pCi/g 1.66 Normal 2.73 2.23 pCi/g 95% Student's-t UCL Recommended value

U-235 pCi/g 0.11 No Dist 0.193 0.131 pCi/g 95% Student's-t UCL Recommended value

U-238 pCi/g 1.76 Normal 2.49 2.21 pCi/g 95% Student's-t UCL Recommended value

U-nat mg/kg 2.00 No Dist 7.2 2.791 mg/kg 95% Chebyshev (Mean, Sd) UCL < SLs but retain

Footnote Instructions:

1) NA = not applicable Dist - Distribution

2) MDC = maximum detectable concentration; UCL=upper confidence limit

LTAs = land treatment areas

mg/kg = milligram per kilogram

pCi/g = picoCurie per gram

ProUCL V5.0.00 (EPA, 2013)

Table 3.1.7

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Exposure Point Concentration

Use recommended UCL.  If more than one UCL recommended, use the highest. If n<6 use a median.  

If number of detects <4, use a median detected value.
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Scenario Timeframe:  Future Construction Worker

Medium:  Soil

Exposure Medium:   Surface and Subsurface Soil

Exposure Point: Homestake Facility (HF)

Maximum
Exposure 

Point
Chemical of

Units
Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale
(1) (2)

HF As mg/kg 5.71 Approx. Normal 9.58 6.328 mg/kg 95% Student's-t UCL Recommended Value

Bi-212 pCi/g 1.36 No Dist 2.04 1.498 pCi/g 95% Student's-t UCL Recommended Value

Bi-214 pCi/g 1.89 Approx. Gamma 5.79 2.333 pCi/g 95% Adjusted Gamma UCL Recommended Value

Cs-137 pCi/g 0.07 Normal 0.151 0.0672 pCi/g 95% KM (t) UCL Recommended Value

K-40 pCi/g 17.55 Approx. Normal 21.2 18.1 pCi/g 95% Student's-t UCL Recommended Value

Mo mg/kg 9.15 No Dist 126 23.65 mg/kg 95% Chebyshev < SLs but retain

Pa-234m pCi/g 3.50 Approx. Gamma 18.9 4.603 pCi/g 95% Adjusted Gamma UCL Recommended Value

Pb-212 pCi/g 1.23 No Dist 1.67 1.348 pCi/g 95% Student's-t UCL Recommended Value

Pb-214 pCi/g 2.00 Approx. Gamma 6.13 2.468 pCi/g 95% Adjusted Gamma UCL Recommended Value

Ra-223 pCi/g 0.36 Normal 0.67 0.414 pCi/g 95% Student's-t UCL Recommended Value

Ra-226 pCi/g 3.47 Gamma 9 3.736 pCi/g 95% Approx. Gamma UCL Recommended value

Ra-228 pCi/g 1.30 No Dist 1.71 1.422 pCi/g 95% Student's-t UCL Recommended Value

Se mg/kg 1.64 Lognormal 11.1 3.134 mg/kg 95% Chebyshev

< SLs but retain. 

Recommended Value 

was H-statistic; use 

nonparametric 
Th-227 pCi/g 0.14 Normal 0.227 0.174 pCi/g 95% Student's-t UCL Recommended Value

Th-228 pCi/g 1.39 Approx. Normal 2.34 1.604 pCi/g 95% Student's-t UCL Recommended Value

Th-230 pCi/g 1.91 No Dist 7.4 2.666 pCi/g 95% Chebyshev Recommended value

Th-232 pCi/g 1.18 No Dist 1.81 1.372 pCi/g 95% Student's-t UCL Recommended Value

Th-234 pCi/g 2.34 Gamma 11.2 3.26 pCi/g 95% Adjusted Gamma UCL Recommended Value

Tl-208 pCi/g 0.39 No Dist 0.527 0.434 pCi/g 95% Student's-t UCL Recommended Value

U natural (pCi/g) (use 

individual isotopes 

since there are data)

pCi/g 5.75 Lognormal 30 9.76 pCi/g 95% Chebyshev

Recommended Value 

was H-statistic; use 

nonparametric 

U total mg/kg 10.13 Lognormal 44 15.53 mg/kg 95% Adjusted Gamma UCL < SLs but retain

U-234 pCi/g 3.70 Approx. Gamma 18.3 4.287 pCi/g 95% Adjusted Gamma UCL Recommended Value
U-235 pCi/g 0.25 Gamma 0.697 0.307 pCi/g 95% Adjusted Gamma UCL Recommended Value

U-238 pCi/g 3.76 Lognormal 19 4.323 pCi/g 95% H-UCL Recommended Value

U-nat mg/kg 2.00 No data NV 7.5643 mg/kg U-natural (pCi/g)*0.67
Convert from activity to 

mass
Footnote Instructions:

1) NA = not applicable

2) MDC = maximum detectable concentration; UCL=upper confidence limit

KM = Kaplan-Meier

mg/kg = milligram per kilogram

pCi/g = picoCurie per gram

ProUCL V5.0.00 (EPA, 2015)

Table 3.1.8
Homestake Mining Company Superfund Site

Exposure Point Concentration

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Scenario Timeframe:  Current/Future

Medium:  Soil 

Exposure Medium: Surface Soil

Exposure Point: WLB & LTAs

Receptor Population CI-IOW

Receptor Age: Adult

    

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale Ref

Code

Ingestion CI-IOW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 0.000001 (usual) unitless

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 2

ED Exposure Duration 25 y 1

EF Exposure Frequency 250 d/y 1

ET Exposure time 8 h 1

IRS Soil Ingestion Rate 100 mg/d 1

RfD Reference Dose Chemical-specific mg/kg-d for non-carcinogens 2

Inhalation (Fugitive CI-IOW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

CF Conversion Factor 1000 ug/g

CF Conversion Factor 1/24 d/h 1

ED Exposure Duration 25 y 1

EF Exposure Frequency 250 d/y 1

ET Exposure time 8 h 1

INH Inhalation Rate 60 m3/d 1

IUR Inhalation Unit Risk Chemical-specific (ug/m3)-1 for carcinogens 2

PEF Particulate Emission 1.19E+09 m3/kg

RfC Reference Concentration Chemical-specific mg/m3 for non-carcinogens 2

Inhalation (Indoor Air) CI-IOW Adult WLB/LTAs EPCa  Exposure Point Site and Chemical- mg/m3

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 0.000001 (usual) unitless

ED Exposure Duration 25 y 1

EF Exposure Frequency 250 d/y 1

ET Exposure Time 8 h 1

INH Inhalation Rate 60 m3/d 1

IUR Inhalation Unit Risk Chemical-specific (ug/m3)-1 for carcinogens 2

RfC Reference Concentration Chemical-specific mg/m3 for non-carcinogens 2

Dermal Absorption CI-IOW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg

ABS Skin Absorption Factor Chemical-specific unitless

AF Adherence Factor 0.12 mg/cm2 1

ATnc Averaging Time, 9125 d for non-carcinogens

ATc Averaging Time, cancer 25550 d for carcinogens

BW Body Weight 80 kg 1

CF Conversion Factor 0.000001 (usual) unitless

ED Exposure Duration 25 y 1

EF Exposure Frequency 250 d/y 1

Ev Event/d 1 unitless 1

GI-abs Gastrointestinal Chemical-specific unitless 2

SA Skin Surface Area 3527 cm2 1

Kp Permeability Coefficient Chemical-specific cm/h only for volatiles 2

Note: Outdoor Air Inhalation is restricted to Radon (there were no other data and/or COPCs or ROPCs for this air 

pathway)
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TABLE 4.1.2 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Scenario Timeframe:  Current/Future

Medium:  Soil 

Exposure Medium: Surface & Subsurface Soil

Exposure Point: WLB & LTAs

Receptor Population: Construction Worker (CW)

Receptor Age: Adult

    

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Ref

Code Reference

Ingestion CW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg or pCi/g 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 1

ED Exposure duration, adult 1 y 1

EF Exposure Frequency 250 d/y 1

ET Exposure time 8 h 1

IRS Soil Ingestion Rate 330 mg/d 1

RfD Reference Dose Chemical-specific mg/kg-d for non-carcinogens 1

Inhalation (Fugitive CW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

CF Conversion Factor 0.000001 (usual) unitless 1

ED Exposure duration 1 y 1

EF Exposure Frequency 250 d/y 1

ET Exposure time 8 h 1

PEF Particulate Emission 7.31E+07 m3/kg 1

IUR Inhalation Unit Risk Chemical-specific (ug/m3)-1 for carcinogens 1

RfC Reference Concentration Chemical-specific mg/m3 for non-carcinogens 1

Absorption (Dermal) CW Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg or pCi/g 1

ABS Skin absorption factor Chemical-specific 1

AF Adherence Factor 0.3 mg/cm2 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 9125 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 0.000001 (usual) unitless 1

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 1

ED Exposure duration, adult 1 y 1

EF Exposure Frequency 250 d/y 1

Ev Event/d 1 unitless 1

RfD Reference Dose Chemical-specific mg/kg-d for non-carcinogens 1

SA Skin Surface Area 3527 cm2 for non-carcinogens 1
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TABLE 4.1.3 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Scenario Timeframe:  Current/Future

Medium:  Soil and Water

Exposure Medium: Surface Soil, Sediment & Pond Water

Exposure Point: WLB & LTAs

Receptor Population: Trespasser

Receptor Age: Adult

    

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Ref

Code Reference

Ingestion (Soil) Trespasser Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/kg 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 3650 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 1

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 48 d/y 3

ET Exposure time 2 h/d 3

IRS Soil Ingestion Rate 100 mg/d 1

RfD Reference Dose Chemical-specific mg/kg-d 1

Trespasser Adult WLB/LTAs EPCs  Exposure Point Site and Chemical- mg/m3 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 3650 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 48 d/y 3

ET Exposure time 2 h/d 3

INH Ambient Air Inhalation 20 m3/d 1

IUR Inhalation Unit Risk Chemical-specific (ug/m3)-1 for carcinogens 1

PEF Particulate Emission 1.19E+09 m3/kg 1

RfC Reference Concentration Chemical-specific mg/m3 for non-carcinogens 1

Trespasser Adult WLB EPCsw  Exposure Point Site and Chemical- mg/L

ATc Averaging Time, cancer 25550 d for carcinogens

ATnc Averaging Time, 3650 d for non-carcinogens

BW Body Weight 80 kg

CF Conversion Factor 0.000001 (usual) unitless

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 6 d/y 3

ET Exposure time 0.2 h/d 3

EV Event/d 1 unitless

Kp Permeability Coefficient Chemical-specific cm/h only for volatiles 2

SA Skin Surface Area 3527 cm2 1

tev Contact Time with Pond 0.2 h/event 3

IRW Ingestion Rate, water 0.005 L/d 3

Trespasser Adult WLB EPCsw  Exposure Point Site and Chemical- mg/L 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 3650 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 1

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 6 d/y 3

ET Exposure time 2 h 3

IRW Water Ingestion Rate 0.005 L/d 1

RfD Reference Dose Chemical-specific mg/kg-d 1

Inhalation (Fugitive 

Dust)

Absorption (Immersion 

in Pond Water) [Current 

Only]

Incidental Ingestion and 

Dermal Contact 

(Surface/Pond Water) [ 

Current Only]
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Trespasser Adult WLB EPCs  Exposure Point Site and Chemical- mg/kg 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 3650 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

CSF Cancer Slope Factor Chemical-specific (mg/kg-day)-1 for carcinogens 1

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 6 d/y 3

ET Exposure time 0.2 h/d 3

IRS Soil Ingestion Rate 100 mg/d 1

RfD Reference Dose Chemical-specific mg/kg-d 1

Trespasser Adult WLB EPCs  Exposure Point Site and Chemical- mg/m3 1

ATc Averaging Time, cancer 25550 d for carcinogens 1

ATnc Averaging Time, 3650 d for non-carcinogens 1

BW Body Weight 80 kg 1

CF Conversion Factor 1E-06 unitless 1

ED Exposure duration, adult 10 y 3

EF Exposure Frequency 6 d/y 3

ET Exposure time 0.2 h/d 3

INH Ambient Air Inhalation 20 m3/d 1

IUR Inhalation Unit Risk Chemical-specific (ug/m3)-1 for carcinogens 1

PEF Particulate Emission 1.19E+09 m3/kg 1

RfC Reference Concentration Chemical-specific mg/m3 for non-carcinogens 1

1 - EPA 2019a

2 - EPA 2019b

3 - Professional judgment

Inhalation (Fugitive Dust 

from Sediment, Current 

Only)

Incidental Ingestion and 

Dermal Contact 

TABLE 4.1.3 RME (Con't)

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site
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Chemical Chronic/ Oral RfD Primary Combined

of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Organ(s) Factors

(1)

Arsenic, inorganic Chronic 0.0003 mg/kg-d

1.00E+00

0.03 0.6

skin;increased 

hyperpigmentation; keratosis 

and possibly vascular 

complications

3/1 IRIS 2/1/1993

Manganese Chronic 0.14 mg/kg-d 4.00E-02 - 1 CNS effects 1/1 IRIS 11/1/1995

Molybdenum Chronic 0.005 mg/kg-d

1.00E+00

- 1

kidney-gout-like disease; 

increased uric acid levels in 

blood

30/1 IRIS 8/1/1993

Nitrate Chronic 1.6 mg/kg-d 1.00E+00 - 1 Neonate methemoglobinemia 1/1 IRIS 5/1/1991

Selenium Chronic 0.005 mg/kg-d

1.00E+00

- 1

liver dysfunction - prolonged 

clotting time;hair or finger 

nail loss;circulatory problems-

lowered hemoglobin levels

3/1 IRIS 9/1/1991

Uranium, total * Chronic 2E-04 mg/kg-d 1.00E+00 - 1E+00 Kidney-nephrotoxic NA ATSDR EPA RSL 9/1/2019

Vanadium *** Chronic 5E-03 mg/kg-d 2.60E-02 - 1 Hair - decreased hair cystine NA ATSDR EPA RSL 9/1/2019

Footnote Instructions:

(1) oral absorption is assumed to be 100%

(2) metal absorption through the dermal route of intake is assumed to be 3%

(3) Uncertainty (UF) and Modifying factors (MF):

In general, the use of uncertainty factors follows the following guidelines:

A UF of 10 is used to account for variation in the general population to protect sensitive subpopulations (e.g. Elderly, children).

A UF of 10 is used when a NOAEL derived from a subchronic instead of a chronic study is used as the basis for a chronic RfD.

A UF of 10 is used when extrapolating from animals to humans. This factor is intended to account for the interspecies variability between humans and other mammals.

A UF of 10 is used when a LOAEL is used instead of a NOAEL. This factor is intended to account for the uncercetainty associated with extrapolating from LOAELs to NOAELs.

A MF ranging from 1 to 10 is inculuded to reflect a qualitative professional assessment of additional uncertainties in the critical study. The default value for the MF is 1.

ATSDR -Agency for Toxic Substances and Disease Registry

IRIS = Integrated Risk Information System.

*based on soluble salts

UF for arsenic— The UF of 3 is to account for both the lack of data to preclude reproductive toxicity as a critical effect and to account for some uncertainty in whether the NOAEL of the critical study 

accounts for all sensitive individuals.

Gastrointestinal 

Absorption Coefficient 

(GIABS)

Dermal 

Absorption 

Coefficient 

(ABS)

Relative 

Bioavailability 

TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Homestake Mining Company Superfund Site

RfD:Target Organ(s)

Source(s) Date(s)
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Chemical Chronic/

of  Potential Subchronic Target Uncertainty/Modifying

Concern Organ(s) Factors

Arsenic, inorganic Chronic 1.5E-05 mg/m3 NA NA NA NA Cal EPA EPA (2019a)

Manganese Chronic 5.0E-05 mg/m3 NA NA CNS 1000/1 IRIS 12/1/1993

Molybdenum Chronic - mg/m3 NA NA NA NA

Nitrate Chronic - mg/m3 NA NA NA NA

Selenium Chronic 2E-02 mg/m3 NA NA NA NA Cal EPA EPA (2019a)

Uranium, total Chronic 4.0E-05 mg/m3 NA NA NA NA ATSDR EPA (2019a)

Vanadium Chronic 0.0001 mg/m3 NA NA NA NA ATSDR EPA (2019a)

Value from EPA (May 2019)  Region 9 Regional Screening Levels (RSLs) formerly PRGs

IRIS - Integrated Risk Information System

ATSDR: Agency for Toxic Substances Disease Registry

CNS - Central nervous system

Homestake Facility

NON-CANCER TOXICITY DATA -- INHALATION

TABLE 5.2

Primary Combined

Extrapolated RfD RfC : Target Organ(s)

Source(s) Date(s)

Inhalation RfC

Value Units Value Units
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Concern
Value Units Value Units

Cancer Guideline 

Description Source(s) Date(s)

Arsenic, inorganic 1.5 (mg/kg-d)-1 NA NA A IRIS 4/10/1998
A-human carcinogen
Radionuclide slope factors are media and receptor specific
† now referred to as an inhalation unit risk, IUR.
d = day
EPA = U.S. Environmental Protection Agency
g = gram
IRIS =  Integrated Risk Information System
L = liter
mg/kg = milligram per kilogram
NA = not available or not applicable
ORNL = Oak Ridge National Laboratory
pCi = picoCurie
y = year
μg/m3 =  microgram per cubic meter

ICRP Inhalation External Worker Lambda Halflife 1000 m
2   

Lung Slope Factor Exposure Soil Ingestion (1/yr) (yr) Soil Volume
Absorption (risk/pCi) Slope Factor Slope Factor Area

Type (risk/yr per (risk/pCi) Correction
Factor

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 1.68E-12 6.02E+03 1.15E-04 8.05E-01
Po-212 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01
Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01

Ba-137m - 0.00E+00 2.69E-06 0.00E+00 0.00E+00 1.43E+05 4.86E-06 7.63E-01
Cs-137 S 1.12E-10 5.52E-10 3.18E-11 4.26E-11 2.30E-02 3.02E+01 7.22E-01

K-40 S 2.22E-10 7.99E-07 1.51E-11 5.85E-11 5.54E-10 1.25E+09 8.32E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pa-234 S 1.20E-12 6.62E-06 9.66E-13 5.37E-12 9.06E+02 7.65E-04 8.02E-01
Pa-234m - 0.00E+00 9.06E-08 0.00E+00 0.00E+00 3.11E+05 2.23E-06 8.23E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.66E-10 9.19E-06 7.54E+04 9.34E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01
U-234 S 2.78E-08 2.53E-10 5.11E-11 1.48E-10 2.82E-06 2.46E+05 1.00E+00

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 1.68E-12 6.02E+03 1.15E-04 8.05E-01
Pb-212 S 6.29E-10 4.96E-07 1.31E-11 6.33E-11 5.71E+02 1.21E-03 6.98E-01

Oral CSF

Chemical/ 

Radionuclide of 

Potential

Homestake Mining Company Superfund Site

CANCER TOXICITY DATA -- ORAL/IMMERSION

TABLE 6.1

Oral Cancer Slope Factor

Water Ingestion Cancer Slope 

Factor Weight of Evidence/

*Secular Equilibrium Risk for K-40

*Secular Equilibrium Risk for Pa-234m

*Secular Equilibrium Risk for Pb-212

Radionuclide PRGs For Decay Chains - Composite and Construction Worker

Isotope

*Secular Equilibrium Risk for Bi-212

*Secular Equilibrium Risk for Bi-214

*Secular Equilibrium Risk for Cs-137

Tresspasser Soil 

Ingestion Slope 

Factor 

(risk/pCi)
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ICRP Inhalation External Adult Lambda Halflife 1000 m
2   

Lung Slope Factor Exposure Soil Ingestion (1/yr) (yr) Soil Volume
Absorption (risk/pCi) Slope Factor Slope Factor Area

Type (risk/yr per (risk/pCi) Correction

Factor

Po-212 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01
Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 0.00E+00 1.70E+05 4.07E-06 7.90E-01
Pb-211 S 4.03E-11 2.91E-07 2.63E-13 9.55E-13 1.01E+04 6.87E-05 8.11E-01
Po-211 - 0.00E+00 3.76E-08 0.00E+00 0.00E+00 4.24E+07 1.64E-08 8.02E-01
Po-215 - 0.00E+00 7.48E-10 0.00E+00 0.00E+00 1.23E+10 5.65E-11 8.12E-01
Ra-223 S 2.92E-08 4.55E-07 1.23E-10 5.99E-10 2.21E+01 3.13E-02 7.31E-01
Rn-219 - 0.00E+00 2.35E-07 0.00E+00 0.00E+00 5.52E+06 1.26E-07 7.62E-01
Tl-207 - 0.00E+00 1.59E-08 0.00E+00 0.00E+00 7.64E+04 9.08E-06 8.21E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01

Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01

Ac-228 S 4.92E-11 4.04E-06 8.58E-13 4.92E-12 9.87E+02 7.02E-04 8.18E-01
Bi-212 S 1.13E-10 4.96E-07 4.44E-13 1.68E-12 6.02E+03 1.15E-04 8.05E-01
Pb-212 S 6.29E-10 4.96E-07 1.31E-11 6.33E-11 5.71E+02 1.21E-03 6.98E-01
Po-212 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01
Po-216 - 0.00E+00 7.10E-11 0.00E+00 0.00E+00 1.51E+08 4.60E-09 8.03E-01
Ra-224 S 1.13E-08 3.91E-08 8.47E-11 4.26E-10 6.91E+01 1.00E-02 6.86E-01
Ra-228 S 4.37E-08 3.43E-11 6.70E-10 1.98E-09 1.21E-01 5.75E+00 1.00E+00
Rn-220 - 1.15E-12 2.77E-09 0.00E+00 0.00E+00 3.93E+05 1.76E-06 7.72E-01
Th-228 S 1.32E-07 5.64E-09 6.40E-11 2.43E-10 3.63E-01 1.91E+00 7.95E-01
Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 0.00E+00 1.70E+05 4.07E-06 7.90E-01
Pb-211 S 4.03E-11 2.91E-07 2.63E-13 1.01E+04 6.87E-05 8.11E-01
Po-211 - 0.00E+00 3.76E-08 0.00E+00 0.00E+00 4.24E+07 1.64E-08 8.02E-01
Po-215 - 0.00E+00 7.48E-10 0.00E+00 0.00E+00 1.23E+10 5.65E-11 8.12E-01
Rn-219 - 0.00E+00 2.35E-07 0.00E+00 0.00E+00 5.52E+06 1.26E-07 7.62E-01
Tl-207 - 0.00E+00 1.59E-08 0.00E+00 0.00E+00 7.64E+04 9.08E-06 8.21E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 0.00E+00 1.36E+04 5.10E-05 7.68E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.72E-09 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 7.92E-13 1.17E+05 5.90E-06 9.00E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 3.27E-09 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01

*Secular Equilibrium Risk for Rn-219

*Secular Equilibrium Risk for Rn-222

*Secular Equilibrium Risk for Pb-214

*Secular Equilibrium Risk for Ra-223

*Secular Equilibrium Risk for Ra-226

Radionuclide PRGs For Decay Chains - Composite and Construction Worker

Isotope

Tresspasser Soil 

Ingestion Slope 

Factor 

(risk/pCi)

*Secular Equilibrium Risk for Ra-228
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ICRP Inhalation External Adult Lambda Halflife 1000 m
2   

Lung Slope Factor Exposure Soil Ingestion (1/yr) (yr) Soil Volume
Absorption (risk/pCi) Slope Factor Slope Factor Area

Type (risk/yr per (risk/pCi) Correction

Factor

Bi-211 - 0.00E+00 1.90E-07 0.00E+00 0.00E+00 1.70E+05 4.07E-06 7.90E-01
Pb-211 S 4.03E-11 2.91E-07 2.63E-13 9.55E-13 1.01E+04 6.87E-05 8.11E-01
Po-211 - 0.00E+00 3.76E-08 0.00E+00 0.00E+00 4.24E+07 1.64E-08 8.02E-01
Po-215 - 0.00E+00 7.48E-10 0.00E+00 0.00E+00 1.23E+10 5.65E-11 8.12E-01
Ra-223 S 2.92E-08 4.55E-07 1.23E-10 5.99E-10 2.21E+01 3.13E-02 7.31E-01
Rn-219 - 0.00E+00 2.35E-07 0.00E+00 0.00E+00 5.52E+06 1.26E-07 7.62E-01
Th-227 S 3.50E-08 4.45E-07 2.06E-11 1.29E-10 1.35E+01 5.12E-02 7.25E-01
Tl-207 - 0.00E+00 1.59E-08 0.00E+00 0.00E+00 7.64E+04 9.08E-06 8.21E-01

Bi-212 S 1.13E-10 4.96E-07 4.44E-13 1.68E-12 6.02E+03 1.15E-04 8.05E-01
Pb-212 S 6.29E-10 4.96E-07 1.31E-11 6.33E-11 5.71E+02 1.21E-03 6.98E-01
Po-212 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01
Po-216 - 0.00E+00 7.10E-11 0.00E+00 0.00E+00 1.51E+08 4.60E-09 8.03E-01
Ra-224 S 1.13E-08 3.91E-08 8.47E-11 4.26E-10 6.91E+01 1.00E-02 6.86E-01
Rn-220 - 1.15E-12 2.77E-09 0.00E+00 0.00E+00 3.93E+05 1.76E-06 7.72E-01
Th-228 S 1.32E-07 5.64E-09 6.40E-11 2.43E-10 3.63E-01 1.91E+00 7.95E-01
Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.66E-10 9.19E-06 7.54E+04 9.34E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01

Ac-228 S 4.92E-11 4.04E-06 8.58E-13 4.92E-12 9.87E+02 7.02E-04 8.18E-01
Bi-212 S 1.13E-10 4.96E-07 4.44E-13 1.68E-12 6.02E+03 1.15E-04 8.05E-01
Pb-212 S 6.29E-10 4.96E-07 1.31E-11 6.33E-11 5.71E+02 1.21E-03 6.98E-01
Po-212 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.31E+13 9.48E-15 9.00E-01
Po-216 - 0.00E+00 7.10E-11 0.00E+00 0.00E+00 1.51E+08 4.60E-09 8.03E-01
Ra-224 S 1.13E-08 3.91E-08 8.47E-11 4.26E-10 6.91E+01 1.00E-02 6.86E-01
Ra-228 S 4.37E-08 3.43E-11 6.70E-10 1.98E-09 1.21E-01 5.75E+00 1.00E+00
Rn-220 - 1.15E-12 2.77E-09 0.00E+00 0.00E+00 3.93E+05 1.76E-06 7.72E-01
Th-228 S 1.32E-07 5.64E-09 6.40E-11 2.43E-10 3.63E-01 1.91E+00 7.95E-01
Th-232 S 4.33E-08 3.58E-10 8.47E-11 1.84E-10 4.93E-11 1.41E+10 9.79E-01
Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pa-234 S 1.20E-12 6.62E-06 9.66E-13 5.37E-12 9.06E+02 7.65E-04 8.02E-01
Pa-234m - 0.00E+00 9.06E-08 0.00E+00 0.00E+00 3.11E+05 2.23E-06 8.23E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.66E-10 9.19E-06 7.54E+04 9.34E-01
Th-234 S 3.08E-11 1.77E-08 9.51E-12 6.25E-11 1.05E+01 6.60E-02 7.64E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01
U-234 S 2.78E-08 2.53E-10 5.11E-11 1.48E-10 2.82E-06 2.46E+05 1.00E+00

Isotope

Radionuclide PRGs For Decay Chains - Composite and Construction Worker

Tresspasser Soil 

Ingestion Slope 

Factor 

(risk/pCi)

*Secular Equilibrium Risk for Th-227

*Secular Equilibrium Risk for Th-228

*Secular Equilibrium Risk for Th-230

*Secular Equilibrium Risk for Th-232

*Secular Equilibrium Risk for Th-234
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ICRP Inhalation External Adult Lambda Halflife 1000 m
2   

Lung Slope Factor Exposure Soil Ingestion (1/yr) (yr) Soil Volume
Absorption (risk/pCi) Slope Factor Slope Factor Area

Type (risk/yr per (risk/pCi) Correction

Factor

Tl-208 - 0.00E+00 1.75E-05 0.00E+00 0.00E+00 1.19E+05 5.81E-06 8.71E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.66E-10 9.19E-06 7.54E+04 9.34E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01
U-234 S 2.78E-08 2.53E-10 5.11E-11 1.48E-10 2.82E-06 2.46E+05 1.00E+00

Ac-227 S 1.49E-07 1.98E-10 2.01E-10 2.90E-10 3.18E-02 2.18E+01 9.60E-01
At-219 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.90E+05 1.78E-06 9.00E-01
Bi-211 - 0.00E+00 1.90E-07 0.00E+00 0.00E+00 1.70E+05 4.07E-06 7.90E-01
Bi-215 - 0.00E+00 1.08E-06 0.00E+00 0.00E+00 4.79E+04 1.45E-05 7.74E-01
Fr-223 S 4.07E-11 1.35E-07 4.88E-12 1.69E-11 1.66E+04 4.19E-05 7.64E-01
Pa-231 F 7.62E-08 1.27E-07 1.54E-10 2.98E-10 2.12E-05 3.28E+04 7.85E-01
Pb-211 S 4.03E-11 2.91E-07 2.63E-13 9.55E-13 1.01E+04 6.87E-05 8.11E-01
Po-211 - 0.00E+00 3.76E-08 0.00E+00 0.00E+00 4.24E+07 1.64E-08 8.02E-01
Po-215 - 0.00E+00 7.48E-10 0.00E+00 0.00E+00 1.23E+10 5.65E-11 8.12E-01
Ra-223 S 2.92E-08 4.55E-07 1.23E-10 5.99E-10 2.21E+01 3.13E-02 7.31E-01
Rn-219 - 0.00E+00 2.35E-07 0.00E+00 0.00E+00 5.52E+06 1.26E-07 7.62E-01
Th-227 S 3.50E-08 4.45E-07 2.06E-11 1.29E-10 1.35E+01 5.12E-02 7.25E-01
Th-231 S 1.50E-12 2.49E-08 9.07E-13 5.96E-12 2.38E+02 2.91E-03 8.49E-01
Tl-207 - 0.00E+00 1.59E-08 0.00E+00 0.00E+00 7.64E+04 9.08E-06 8.21E-01
U-235 S 2.50E-08 5.51E-07 4.92E-11 1.48E-10 9.84E-10 7.04E+08 6.88E-01

At-218 - 0.00E+00 2.74E-11 0.00E+00 0.00E+00 1.46E+07 4.76E-08 9.00E-01
Bi-210 S 4.55E-10 2.77E-09 3.74E-12 2.40E-11 5.05E+01 1.37E-02 7.28E-01
Bi-214 S 6.18E-11 7.34E-06 1.47E-13 4.03E-13 1.83E+04 3.79E-05 8.27E-01
Hg-206 - 0.00E+00 4.83E-07 0.00E+00 0.00E+00 4.47E+04 1.55E-05 7.49E-01
Pa-234 S 1.20E-12 6.62E-06 9.66E-13 5.37E-12 9.06E+02 7.65E-04 8.02E-01
Pa-234m - 0.00E+00 9.06E-08 0.00E+00 0.00E+00 3.11E+05 2.23E-06 8.23E-01
Pb-210 S 1.59E-08 1.48E-09 5.99E-10 1.72E-09 3.12E-02 2.22E+01 8.75E-01
Pb-214 S 7.77E-11 9.94E-07 2.21E-13 7.92E-13 1.36E+04 5.10E-05 7.68E-01
Po-210 S 1.45E-08 4.51E-11 1.44E-09 3.27E-09 1.83E+00 3.79E-01 8.02E-01
Po-214 - 0.00E+00 3.85E-10 0.00E+00 0.00E+00 1.33E+11 5.21E-12 8.02E-01
Po-218 - 1.39E-11 6.84E-15 0.00E+00 0.00E+00 1.17E+05 5.90E-06 9.00E-01
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 6.77E-10 4.33E-04 1.60E+03 6.85E-01
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 0.00E+00 6.24E+08 1.11E-09 7.57E-01
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 0.00E+00 6.62E+01 1.05E-02 7.84E-01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.66E-10 9.19E-06 7.54E+04 9.34E-01
Th-234 S 3.08E-11 1.77E-08 9.51E-12 6.25E-11 1.05E+01 6.60E-02 7.64E-01
Tl-206 - 0.00E+00 6.11E-09 0.00E+00 0.00E+00 8.67E+04 7.99E-06 7.69E-01
Tl-210 - 0.00E+00 1.34E-05 0.00E+00 0.00E+00 2.80E+05 2.47E-06 8.23E-01
U-234 S 2.78E-08 2.53E-10 5.11E-11 1.48E-10 2.82E-06 2.46E+05 1.00E+00
U-238 S 2.36E-08 1.24E-10 4.66E-11 1.34E-10 1.55E-10 4.47E+09 1.00E+00
Notes:
ICRP - International Commission on Radiological Protection
pCi  - pico Curies
yr - year
g - gram
m2 – meters squared

*Secular Equilibrium Risk for U-238

*Secular Equilibrium Risk for U-235

Isotope

Radionuclide PRGs For Decay Chains - Composite and Construction Worker

*Secular Equilibrium Risk for Tl-208

Tresspasser Soil 

Ingestion Slope 

Factor 

(risk/pCi)

*Secular Equilibrium Risk for U-234
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Isotope

Water 

Ingestion 

Slope Factor 

(risk/pCi)

Immersion 

Slope Factor 

(risk/yr per 

pCi/L)
*Secular Equilibrium 

Risk for Ra-226
        -         -

At-218 0.00E+00 5.13E-17

Bi-210 8.92E-12 7.82E-15

Bi-214 1.92E-13 1.45E-11

Hg-206 0.00E+00 1.08E-12

Pb-210 8.84E-10 9.08E-15

Pb-214 3.44E-13 2.23E-12

Po-210 1.78E-09 9.07E-17

Po-214 0.00E+00 7.74E-16

Po-218 0.00E+00 5.06E-20

Ra-226 3.85E-10 6.27E-14

Rn-218 0.00E+00 6.92E-15

Rn-222 0.00E+00 3.51E-15

Tl-206 0.00E+00 1.47E-14

Tl-210 0.00E+00 2.69E-11
*Secular Equilibrium 

Risk for Ra-228
        -         -

Ac-228 1.88E-12 8.15E-12

Bi-212 7.18E-13 9.91E-13

Pb-212 2.52E-11 1.23E-12

Po-212 0.00E+00 0.00E+00

Po-216 0.00E+00 1.42E-16

Ra-224 1.67E-10 9.12E-14

Ra-228 1.04E-09 5.02E-16

Rn-220 0.00E+00 5.71E-15

Th-228 1.08E-10 1.66E-14

Tl-208 0.00E+00 3.46E-11
*Secular Equilibrium 

Risk for Th-230
        -         -

At-218 0.00E+00 5.13E-17

Bi-210 8.92E-12 7.82E-15

Bi-214 1.92E-13 1.45E-11

Hg-206 0.00E+00 1.08E-12

Pb-210 8.84E-10 9.08E-15

Pb-214 3.44E-13 2.23E-12

Po-210 1.78E-09 9.07E-17

Po-214 0.00E+00 7.74E-16

Po-218 0.00E+00 5.06E-20

Ra-226 3.85E-10 6.27E-14

Rn-218 0.00E+00 6.92E-15

Rn-222 0.00E+00 3.51E-15

Th-230 9.14E-11 3.01E-15

Tl-206 0.00E+00 1.47E-14

Tl-210 0.00E+00 2.69E-11

Water Slope Factors (SFs) for the the Trespasser 

for ROPCs 

Source: EPA 2019b.  EPA 2019b.  Output generated   

22AUG2019:19:30:14
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Site Name

Chemical Unit Risk Inhalation Cancer Slope Factor Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Cancer Guideline  

Concern Value Units Value Units Description

Arsenic, inorganic 4.30E-03 (ug/m3)-1 NA NA A EPA (2015) 6/1/2015

A: known carcinogen

Radionuclide slope factors are media and receptor and isotope specific

EPA = U.S. Environmental Protection Agency

NA=not available or not applicable

ORNL = Oak Ridge National Laboratory

pCi=picoCurie per gram

ug/m3 = microgram per cubic meter

At-218 0.00E+00 3.08E-14

Bi-210 4.55E-10 5.29E-12

Bi-214 6.18E-11 6.69E-09

Pb-214 7.77E-11 1.02E-09

Po-214 0.00E+00 3.57E-13

Po-218 1.39E-11 3.95E-17

Rn-218 0.00E+00 3.19E-12

Rn-222 2.28E-12 1.62E-12

Source: EPA 2019b.  Composite_rprg_table_run_pCi_25NOV14.xlsx

Inhalation 

Slope 

Submersion 

External 
Isotope

Date(s)Source(s)

Air Slope Factors (SFs) for Composite 

Worker, Construction Worker, and 

Trespasser for 

ROPCs in Radon Decay Chain
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Key:  

Scenario Timeframe:  Future WLB = within license boundary (on-Site)

Receptor Population: CI-IOW LTAs = land treatment areas (off-Site)
Receptor Age:  Adult CI-IOW = commercial-industrial indoor/outdoor worker

Value Units Value Units Value Units Hazard Quotient

Soil WLB Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 2E-06 3E-04 mg/kg-d 1E-02

Molybdenum 36.53 mg/kg No CSF -- -- 5E-03 mg/kg-d 6E-03

Selenium 3.80 mg/kg No CSF -- -- 5E-03 mg/kg-d 7E-04

Uranium 14.33 mg/kg No CSF -- -- 2E-04 mg/kg-d 6E-02

Bi-212 1.50 pCi/g risk/pCi 4E-10 --

Bi-214 2.33 pCi/g risk/pCi 3E-06 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-09 -- --

K-40 18.10 pCi/g risk/pCi 2E-07 -- --

Pa-234m 4.60 pCi/g risk/pCi 7E-06 -- --

Pb-212 1.35 pCi/g risk/pCi 1E-08 -- --

Pb-214 2.47 pCi/g risk/pCi 3E-06 -- --

Ra-223 0.41 pCi/g risk/pCi 3E-08 -- --

Ra-226 4.00 pCi/g risk/pCi 6E-06 -- --

Ra-228 1.42 pCi/g risk/pCi 7E-07 -- --

Th-227 0.17 pCi/g risk/pCi 2E-08 -- --

Th-228 1.60 pCi/g risk/pCi 2E-07 -- --

Th-230 2.59 pCi/g risk/pCi 4E-06 -- --

Th-232 1.37 pCi/g risk/pCi 8E-07 -- --

Th-234 3.26 pCi/g risk/pCi 5E-06 -- --

Tl-208 0.43 pCi/g risk/pCi 0E+00 -- --

U-234 4.29 pCi/g risk/pCi 7E-06 -- --

U-235 0.31 pCi/g risk/pCi 1E-07 -- --

U-238 4.32 pCi/g risk/pCi 7E-06 -- --

Exp. Route Total 5E-05 8E-02

Soil WLB Arsenic 6.33 mg/kg 4E-03 (ug/m
3
)
-1 3E-10 2E-05 mg/m

3 1E-05

Molybdenum 36.53 mg/kg No IUR -- -- - mg/m
3 -

Selenium 3.80 mg/kg No IUR -- -- 2E-02 mg/m
3 7E-09

Uranium 14.33 mg/kg No IUR -- -- 4E-05 mg/m
3 1E-05

Bi-212 1.50 pCi/g risk/pCi 3E-12 -- --

Bi-214 2.33 pCi/g risk/pCi 1E-09 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-13 -- --
K-40 18.10 pCi/g risk/pCi 8E-11 -- --

Pa-234m 4.60 pCi/g risk/pCi 1E-08 -- --

Pb-212 1.35 pCi/g risk/pCi 2E-11 -- --

Pb-214 2.47 pCi/g risk/pCi 1E-09 -- --

Ra-223 0.41 pCi/g risk/pCi 2E-10 -- --

Ra-226 4.00 pCi/g risk/pCi 4E-09 -- --

Ra-228 1.42 pCi/g risk/pCi 5E-09 -- --

Th-227 0.17 pCi/g risk/pCi 2E-10 -- --

Th-228 1.60 pCi/g risk/pCi 4E-09 -- --

Th-230 2.59 pCi/g risk/pCi 5E-09 -- --

Th-232 1.37 pCi/g risk/pCi 6E-09 -- --

Th-234 3.26 pCi/g risk/pCi 7E-09 -- --

Tl-208 0.43 pCi/g risk/pCi 0E+00 -- --

U-234 4.29 pCi/g risk/pCi 1E-08 -- --

U-235 0.31 pCi/g risk/pCi 2E-09 -- --

U-238 4.32 pCi/g risk/pCi 1E-08 -- --

Exp. Route Total 7E-08 3E-05

Soil WLB Dermal Contact Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 4E-07 3E-04 mg/kg-d 4E-07

Molybdenum 36.53 mg/kg no CSF -- -- no ABS -- --

Selenium 3.80 mg/kg no CSF -- -- no ABS -- --

Uranium 14.33 mg/kg no CSF -- -- no ABS -- --

Exp. Route Total 4E-07 4E-07

External Exposure Bi-212 1.50 pCi/g risk/y per pCi/g 5E-05 -- --

Bi-214 2.33 pCi/g risk/y per pCi/g 8E-05 -- --

Cs-137 0.07 pCi/g risk/y per pCi/g 7E-07 -- --

K-40 18.10 pCi/g risk/y per pCi/g 7E-05 -- --

Pa-234m 4.60 pCi/g risk/y per pCi/g 2E-04 -- --

Pb-212 1.35 pCi/g risk/y per pCi/g 5E-05 -- --

Pb-214 2.47 pCi/g risk/y per pCi/g 1E-04 -- --

Ra-223 0.41 pCi/g risk/y per pCi/g 2E-06 -- --

Ra-226 4.00 pCi/g risk/y per pCi/g 2E-04 -- --

Ra-228 1.42 pCi/g risk/y per pCi/g 8E-05 -- --

Th-227 0.17 pCi/g risk/y per pCi/g 1E-06 -- --

Th-228 1.60 pCi/g risk/y per pCi/g 6E-05 -- --

Th-230 2.59 pCi/g risk/y per pCi/g 1E-04 -- --

Th-232 1.37 pCi/g risk/y per pCi/g 7E-05 -- --

Th-234 3.26 pCi/g risk/y per pCi/g 1E-04 -- --

Tl-208 0.43 pCi/g risk/y per pCi/g 4E-05 -- --

U-234 4.29 pCi/g risk/y per pCi/g 2E-04 -- --

U-235 0.31 pCi/g risk/y per pCi/g 3E-06 -- --

U-238 4.32 pCi/g risk/y per pCi/g 2E-04 -- --

Exp. Route Total 2E-03 0E+00

Exposure Point 

Total
2E-03 8E-02

Exposure Medium 

Total (Surface  Soil)
2E-03 8E-02

Soil Total 2E-03 8E-02

Chemical or 

Radionuclide of 

Potential Concern

Exposure Point Exposure Route

Incidental IngestionSurface   Soil

Surface   Soil

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Surface   Soil

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Inhalation of 

Particulates

TABLE 7.1.1 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

RfD/RfC
Medium Exposure Medium

EPC

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.  

CSF/Unit Risk
Cancer Risk
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Air Outdoor/Indoor Air WLB Inhalation Rn-222 1074.00 pCi/m
3 -- --

At-218 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 1074.00 pCi/m
3 6E-11 risk/pCi 8E-03 -- --

Pb-214 1074.00 pCi/m
3 8E-11 risk/pCi 1E-02 -- --

Po-214 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 1074.00 pCi/m
3 1E-11 risk/pCi 2E-03 -- --

Rn-218 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 1074.00 pCi/m
3 2E-12 risk/pCi 3E-04 -- --

Exp. Route Total 2E-02 0E+00

Exposure Point 

Total

Rn-222 1074.00 pCi/m
3 -- --

At-218 1074.00 pCi/m
3 3E-14 risk/y per pCi/m

3 4E-14 -- --

Bi-214 1074.00 pCi/m
3 7E-09 risk/y per pCi/m

3 4E-05 -- --

Pb-214 1074.00 pCi/m
3 1E-09 risk/y per pCi/m

3 6E-06 -- --

Po-214 1074.00 pCi/m
3 4E-13 risk/y per pCi/m

3 2E-09 -- --

Po-218 1074.00 pCi/m
3 4E-17 risk/y per pCi/m

3 2E-13 -- --

Rn-218 1074.00 pCi/m
3 3E-12 risk/y per pCi/m

3 4E-15 -- --

Rn-222 1074.00 pCi/m
3 2E-12 risk/y per pCi/m

3 1E-08 -- --

Exp. Route Total 5E-05 0E+00

Exposure Point 

Total
2E-02 0E+00

Exposure Medium Total 2E-02 0E+00

Air Total

2E-02 8E-02Total of Receptor Risks Across All Media  

External Exposure 

(Submersion)

Total of Receptor Hazards 

Across All Media  

Page 2 of 11

□ m I I -IC:::::::::::::: 

I I I II I 

-I I c=J I I c:::::::::::::: 
c:::::::: 

II~ CJI 



Scenario Timeframe:  Future

Receptor Population: CI-IOW (Default Parameters)
Receptor Age:  Adult

Value Units Value Units Value Units

Soil LTAs Arsenic 4.69 mg/kg 2E+00 (mg/kg-d)
-1 1E-06 3E-04 mg/kg-d 8E-03

Molybdenum 0.63 mg/kg No CSF -- -- 5E-03 mg/kg-d 1E-04

Selenium 1.12 mg/kg No CSF -- -- 5E-03 mg/kg-d 2E-04

Uranium 3.99 mg/kg No CSF -- -- 2E-04 mg/kg-d 2E-02

 Bi-212 1.02 pCi/g risk/pCi 3E-10 -- --

 Bi-214 0.87 pCi/g risk/pCi 1E-06 -- --

 Cs-137 0.07 pCi/g risk/pCi 1E-09 -- --

 K-40 15.92 pCi/g risk/pCi 2E-07 -- --

 Pa-234m 1.84 pCi/g risk/pCi 3E-06 -- --

 Pb-212 0.94 pCi/g risk/pCi 8E-09 -- --

 Pb-214 0.94 pCi/g risk/pCi 1E-06 -- --

 Ra-223 0.25 pCi/g risk/pCi 2E-08 -- --

 Ra-226 1.41 pCi/g risk/pCi 2E-06 -- --

 Ra-228 0.98 pCi/g risk/pCi 5E-07 -- --

 Th-228 1.76 pCi/g risk/pCi 2E-07 -- --

 Th-230 1.16 pCi/g risk/pCi 2E-06 -- --

 Th-232 1.74 pCi/g risk/pCi 1E-06 -- --

 Th-234 0.89 pCi/g risk/pCi 1E-06 -- --

 Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --

 U-234 2.23 pCi/g risk/pCi 3E-06 -- --

 U-235 0.13 pCi/g risk/pCi 5E-08 -- --

 U-238 2.21 pCi/g risk/pCi 3E-06 -- --

Exp. Route Total 2E-05 3E-02

LTAs Arsenic 4.69 mg/kg 4E-03 (ug/m
3
)
-1 2E-10 2E-05 mg/m

3 1E-05
Molybdenum 0.63 mg/kg No IUR -- No IUR No RfC -- No RfC
Selenium 1.12 mg/kg No IUR -- No IUR 2E-02 mg/m

3 2E-09
Uranium 3.99 mg/kg No IUR -- No IUR 4E-05 mg/m

3 3E-06

 Bi-212 1.02 pCi/g risk/pCi 2E-12 -- --

 Bi-214 0.87 pCi/g risk/pCi 5E-10 -- --

 Cs-137 0.07 pCi/g risk/pCi 2E-13 -- --

 K-40 15.92 pCi/g risk/pCi 7E-11 -- --

 Pa-234m 1.84 pCi/g risk/pCi 4E-09 -- --

 Pb-212 0.94 pCi/g risk/pCi 1E-11 -- --

 Pb-214 0.94 pCi/g risk/pCi 5E-10 -- --

 Ra-223 0.25 pCi/g risk/pCi 1E-10 -- --

 Ra-226 1.41 pCi/g risk/pCi 2E-09 -- --

 Ra-228 0.98 pCi/g risk/pCi 3E-09 -- --

 Th-228 1.76 pCi/g risk/pCi 5E-09 -- --

 Th-230 1.16 pCi/g risk/pCi 2E-09 -- --

 Th-232 1.74 pCi/g risk/pCi 8E-09 -- --

 Th-234 0.89 pCi/g risk/pCi 2E-09 -- --

 Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --

 U-234 2.23 pCi/g risk/pCi 5E-09 -- --

 U-235 0.13 pCi/g risk/pCi 8E-10 -- --

 U-238 2.21 pCi/g risk/pCi 6E-09 -- --

Exp. Route Total 4E-08 1E-05

LTAs Dermal Contact Arsenic 4.69 mg/kg 2E+00 (mg/kg-d)
-1 3E-07 3E-04 mg/kg-d 2E-03

Dermal Contact Molybdenum 0.63 mg/kg No CSF -- - 5E-03 mg/kg-d No ABS

Selenium 1.12 mg/kg No CSF -- - 5E-03 mg/kg-d No ABS

Uranium 3.99 mg/kg No CSF -- - 2E-04 mg/kg-d No ABS

Exp. Route Total 3E-07 2E-03

External Exposure  Bi-212 1.02 pCi/g risk/y per pCi/g 3E-05 -- --

 Bi-214 0.87 pCi/g risk/y per pCi/g 3E-05 -- --

 Cs-137 0.07 pCi/g risk/y per pCi/g 8E-07 -- --

 K-40 15.92 pCi/g risk/y per pCi/g 6E-05 -- --

 Pa-234m 1.84 pCi/g risk/y per pCi/g 7E-05 -- --

 Pb-212 0.94 pCi/g risk/y per pCi/g 3E-05 -- --

 Pb-214 0.94 pCi/g risk/y per pCi/g 4E-05 -- --

 Ra-223 0.25 pCi/g risk/y per pCi/g 1E-06 -- --

 Ra-226 1.41 pCi/g risk/y per pCi/g 6E-05 -- --

 Ra-228 0.98 pCi/g risk/y per pCi/g 5E-05 -- --

 Th-228 1.76 pCi/g risk/y per pCi/g 6E-05 -- --

 Th-230 1.16 pCi/g risk/y per pCi/g 5E-05 -- --

 Th-232 1.74 pCi/g risk/y per pCi/g 1E-04 -- --

 Th-234 0.89 pCi/g risk/y per pCi/g 4E-05 -- --

 Tl-208 0.29 pCi/g risk/y per pCi/g 3E-05 -- --

 U-234 2.23 pCi/g risk/y per pCi/g 9E-05 -- --

 U-235 0.13 pCi/g risk/y per pCi/g 1E-06 -- --

 U-238 2.21 pCi/g risk/y per pCi/g 9E-05 -- --

Exp. Route Total 8E-04 0E+00

Exposure Point 

Total
8E-04 3E-02

Exposure Medium Total 8E-04 3E-02

Soil Total 8E-04 3E-02

Air Outdoor and Indoor Air LTAs Inhalation Rn-222 1074.00 pCi/m
3 -- --

At-218 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 1074.00 pCi/m
3 6E-11 risk/pCi 8E-03 -- --

Pb-214 1074.00 pCi/m
3 8E-11 risk/pCi 1E-02 -- --

Po-214 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 1074.00 pCi/m
3 1E-11 risk/pCi 2E-03 -- --

Rn-218 1074.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 1074.00 pCi/m
3 2E-12 risk/pCi 3E-04 -- --

Exp. Route Total 2E-02 0E+00
External Exposure 

(Submersion)
Rn-222 1074.00 pCi/m

3

At-218 1074.00 pCi/m
3 3E-14 risk/yr per pCi/m

3 4E-14 -- --

Bi-214 1074.00 pCi/m
3 7E-09 risk/yr per pCi/m

3 4E-05 -- --

Pb-214 1074.00 pCi/m
3 1E-09 risk/yr per pCi/m

3 6E-06 -- --

Po-214 1074.00 pCi/m
3 4E-13 risk/yr per pCi/m

3 2E-09 -- --

Po-218 1074.00 pCi/m
3 4E-17 risk/yr per pCi/m

3 2E-13 -- --

Rn-218 1074.00 pCi/m
3 3E-12 risk/yr per pCi/m

3 4E-15 -- --

Rn-222 1074.00 pCi/m
3 2E-12 risk/yr per pCi/m

3 1E-08 -- --

Exp. Route Total 5E-05 0E+00

Exposure Point 

Total
2E-02 0E+00

Exposure Medium Total 2E-02 0E+00

Air Total 2E-02

2E-02 3E-02

Exposure Point Exposure RouteMedium Exposure Medium

Chemical or 

Radionuclide of 

Potential Concern

Inhalation of 

Particulates

Surface   Soil

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.  

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Total of Receptor Risks Across All Media  

EPC

Incidental Ingestion

CSF/Unit Risk

Total of Receptor Hazards 

Across All Media  

Hazard QuotientCancer Risk
RfD/RfC

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

TABLE 7.1.2 RME

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Page 3 of 11

I I I IOI I I II I I II I I I 

I I 

I I 

□~ml I I II I I~ 
I I 

I I 
I I I I 

I I 

I I EL5 
~ 

c:::::::::J 
I I C=:J I I 

c:::::::::J 
c:::::::::J 

CJ I I 



Scenario Timeframe:  Future

Receptor Population: Construction Worker
Receptor Age:  Adult

Value Units Value Units Value Units

Soil WLB Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 2E-07 3E-04 mg/kg-d 4E-02

Molybdenum 23.65 mg/kg No CSF -- - 5E-03 mg/kg-d 1E-02

Selenium 3.13 mg/kg No CSF -- - 5E-03 mg/kg-d 2E-03

Uranium 15.53 mg/kg No CSF -- - 2E-04 mg/kg-d 2E-01

Bi-212 1.50 pCi/g risk/pCi 5E-11 --

Bi-214 2.33 pCi/g risk/pCi 4E-07 -- --

Cs-137 0.07 pCi/g risk/pCi 2E-10 -- --

K-40 18.10 pCi/g risk/pCi 2E-08 -- --

Pa-234m 4.60 pCi/g risk/pCi 9E-07 -- --

Pb-212 1.35 pCi/g risk/pCi 2E-09 -- --

Pb-214 2.47 pCi/g risk/pCi 4E-07 -- --

Ra-223 0.41 pCi/g risk/pCi 4E-09 -- --

Ra-226 3.74 pCi/g risk/pCi 7E-07 -- --

Ra-228 1.42 pCi/g risk/pCi 1E-07 -- --

Th-227 0.17 pCi/g risk/pCi 2E-09 -- --

Th-228 1.60 pCi/g risk/pCi 2E-08 -- --

Th-230 2.67 pCi/g risk/pCi 5E-07 -- --

Th-232 1.37 pCi/g risk/pCi 1E-07 -- --

Th-234 3.26 pCi/g risk/pCi 7E-07 -- --

Tl-208 0.43 pCi/g risk/pCi 0E+00 -- --

U-234 4.29 pCi/g risk/pCi 9E-07 -- --

U-235 0.31 pCi/g risk/pCi 1E-08 -- --

U-238 4.32 pCi/g risk/pCi 9E-07 -- --

Exp. Route Total 6E-06 3E-01

Soil WLB Arsenic 6.33 mg/kg 4E-03 (ug/m3)
-1 1E-09 2E-05 mg/m

3 1E-03

Molybdenum 23.65 mg/kg No IUR -- - No RfC -- -

Selenium 3.13 mg/kg No IUR -- - 2E-02 mg/m
3 5E-07

Uranium 15.53 mg/kg No IUR -- - 4E-05 mg/m
3 5E-04

Bi-212 1.50 pCi/g risk/pCi 1E-11

Bi-214 2.33 pCi/g risk/pCi 5E-09 --

Cs-137 0.07 pCi/g risk/pCi 5E-13 --

K-40 18.10 pCi/g risk/pCi 3E-10 --

Pa-234m 4.60 pCi/g risk/pCi 4E-08 --

Pb-212 1.35 pCi/g risk/pCi 7E-11 --

Pb-214 2.47 pCi/g risk/pCi 5E-09 --

Ra-223 0.41 pCi/g risk/pCi 8E-10 --

Ra-226 3.74 pCi/g risk/pCi 2E-08 --

Ra-228 1.42 pCi/g risk/pCi 2E-08 --

Th-227 0.17 pCi/g risk/pCi 8E-10 --

Th-228 1.60 pCi/g risk/pCi 2E-08 --

Th-230 2.67 pCi/g risk/pCi 2E-08 --

Th-232 1.37 pCi/g risk/pCi 2E-08 --

Th-234 3.26 pCi/g risk/pCi 3E-08 --

Tl-208 0.43 pCi/g risk/pCi 0E+00 --

U-234 4.29 pCi/g risk/pCi 4E-08 --

U-235 0.31 pCi/g risk/pCi 7E-09 --
U-238 4.32 pCi/g risk/pCi 4E-08 --

Exp. Route Total 3E-07 2E-03

Dermal Contact Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 4E-08 3E-04 mg/kg-d 6E-03

Molybdenum 23.65 mg/kg No CSF -- - 5E-03 mg/kg-d -

Selenium 3.13 mg/kg No CSF -- - 5E-03 mg/kg-d -

Uranium 15.53 mg/kg No CSF -- - 2E-04 mg/kg-d -

Exp. Route Total 4E-08 6E-03

External Exposure Bi-212 1.50 pCi/g risk/yr per pCi/g 2E-06 -- --

Bi-214 2.33 pCi/g risk/yr per pCi/g 3E-06 -- --

Cs-137 0.07 pCi/g risk/yr per pCi/g 3E-08 -- --

K-40 18.10 pCi/g risk/yr per pCi/g 3E-06 -- --

Pa-234m 4.60 pCi/g risk/yr per pCi/g 7E-06 -- --

Pb-212 1.35 pCi/g risk/yr per pCi/g 2E-06 -- --

Pb-214 2.47 pCi/g risk/yr per pCi/g 4E-06 -- --

Ra-223 0.41 pCi/g risk/yr per pCi/g 8E-08 -- --

Ra-226 3.74 pCi/g risk/yr per pCi/g 6E-06 -- --

Ra-228 1.42 pCi/g risk/yr per pCi/g 3E-06 -- --

Th-227 0.17 pCi/g risk/yr per pCi/g 5E-08 -- --

Th-228 1.60 pCi/g risk/yr per pCi/g 2E-06 -- --

Th-230 2.67 pCi/g risk/yr per pCi/g 4E-06 -- --

Th-232 1.37 pCi/g risk/yr per pCi/g 3E-06 -- --

Th-234 3.26 pCi/g risk/yr per pCi/g 5E-06 -- --

Tl-208 0.43 pCi/g risk/yr per pCi/g 2E-06 -- --

U-234 4.29 pCi/g risk/yr per pCi/g 7E-06 -- --

U-235 0.31 pCi/g risk/yr per pCi/g 1E-07 -- --

U-238 4.32 pCi/g risk/yr per pCi/g 7E-06

Exp. Route Total 6E-05 0E+00

Exposure Point 

Total
7E-05 3E-01

Exposure Medium Total 7E-05 3E-01

Soil Total 7E-05 3E-01

Air WLB Inhalation Rn-222

At-218 1074.00 pCi/m3 0E+00 risk/pCi 0E+00 -- --
Bi-214 1074.00 pCi/m3 6E-11 risk/pCi 3E-04 -- --
Pb-214 1074.00 pCi/m3 8E-11 risk/pCi 4E-04 -- --
Po-214 1074.00 pCi/m3 0E+00 risk/pCi 0E+00 -- --
Po-218 1074.00 pCi/m3 1E-11 risk/pCi 7E-05 -- --
Rn-218 1074.00 pCi/m3 0E+00 risk/pCi 0E+00 -- --
Rn-222 1074.00 pCi/m3 2E-12 risk/pCi 1E-05 -- --

Exp. Route Total 8E-04 0E+00

Rn-222

At-218 1074.00 pCi/m3 3E-14  (risk/y per pCi/m3) 2E-15 -- --

Bi-214 1074.00 pCi/m3 7E-09  (risk/y per pCi/m3) 2E-06 -- --

Pb-214 1074.00 pCi/m3 1E-09  (risk/y per pCi/m3) 3E-07 -- --

Po-214 1074.00 pCi/m3 4E-13  (risk/y per pCi/m3) 9E-11 -- --

Po-218 1074.00 pCi/m3 4E-17  (risk/y per pCi/m3) 1E-14 -- --

Rn-218 1074.00 pCi/m3 3E-12  (risk/y per pCi/m3) 2E-16 -- --

Rn-222 1074.00 pCi/m3 2E-12  (risk/y per pCi/m3) 4E-10 -- --

Exp. Route Total 2E-06 0E+00

Exposure Point 

Total
8E-04 0E+00

Exposure Medium Total 8E-04 0E+00

Air Total 8E-04 0E+00

Total of Receptor 

Risks Across All 

Media  

9E-04

Total of 

Receptor 

Hazards 

Across All 

Media  

3E-01

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Soil WLBSurface and 

Subsurface  Soil

Inhalation of 

Particulates

Surface and 

Subsurface  Soil
Incidental Ingestion

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Chemical or 

Radionuclide of 

Potential Concern

TABLE 7.1.3 RME

Hazard QuotientMedium Cancer RiskExposure Medium

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Exposure Point Exposure Route
EPC CSF/Unit Risk RfD/RfC

Outdoor and Trench 

Air

External Exposure 

(Submersion)

Risk at secular 

equilibrium is 

calculated by 

the RadPRG 

calculator with 

CSFs for 

progeny for 

each 

radionuclide 

and a slope 

factor for 

parent isotope 

is not relevant.  

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

Surface and 

Subsurface  Soil
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Scenario Timeframe:  Future

Receptor Population: Construction Worker
Receptor Age:  Adult

Value Units Value Units Value Units

LTAs Arsenic 4.69 mg/kg 2E+00 (mg/kg-d)
-1 2E-07 3E-04 mg/kg-d 3E-02

Molybdenum 1.97 mg/kg no CSF -- -- 5E-03 mg/kg-d 1E-03
Selenium 0.83 mg/kg no CSF -- -- 5E-03 mg/kg-d 5E-04
Uranium 4.33 mg/kg no CSF -- -- 2E-04 mg/kg-d 6E-02
Bi-212 1.02 pCi/g risk/pCi 4E-11 -- --
Bi-214 0.87 pCi/g risk/pCi 1E-07 -- --
Cs-137 0.07 pCi/g risk/pCi 2E-10 -- --
K-40 15.92 pCi/g risk/pCi 2E-08 -- --
Pa-234m 1.84 pCi/g risk/pCi 4E-07 -- --
Pb-212 0.94 pCi/g risk/pCi 1E-09 -- --
Pb-214 0.94 pCi/g risk/pCi 2E-07 -- --
Ra-223 0.25 pCi/g risk/pCi 2E-09 -- --
Ra-226 1.33 pCi/g risk/pCi 3E-07 -- --
Ra-228 0.98 pCi/g risk/pCi 7E-08 -- --
Th-228 1.76 pCi/g risk/pCi 2E-08 -- --
Th-230 1.65 pCi/g risk/pCi 3E-07 -- --
Th-232 1.74 pCi/g risk/pCi 1E-07 -- --
Th-234 0.89 pCi/g risk/pCi 2E-07 -- --
Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --
U-234 2.23 pCi/g risk/pCi 5E-07 -- --
U-235 0.13 pCi/g risk/pCi 6E-09 -- --
U-238 2.21 pCi/g risk/pCi 5E-07 -- --

Exp. Route Total 3E-06 9E-02

LTAs Arsenic 4.69 mg/kg 2E+00 (mg/kg-d)
-1 3E-08 2E-05 mg/m

3 1E-03

Molybdenum 1.97 mg/kg no CSF -- -- -- -

Selenium 0.83 mg/kg no CSF -- -- 2E-02 mg/m
3 1E-07

Uranium 4.33 mg/kg no CSF -- -- 1E-04 mg/m
3 1E-04

Bi-212 1.02 pCi/g risk/pCi 8E-12 -- --

Bi-214 0.87 pCi/g risk/pCi 2E-09 -- --

Cs-137 0.07 pCi/g risk/pCi 5E-13 -- --

K-40 15.92 pCi/g risk/pCi 2E-10 -- --

Pa-234m 1.84 pCi/g risk/pCi 2E-08 -- --

Pb-212 0.94 pCi/g risk/pCi 5E-11 -- --

Pb-214 0.94 pCi/g risk/pCi 2E-09 -- --

Ra-223 0.25 pCi/g risk/pCi 5E-10 -- --

Ra-226 1.33 pCi/g risk/pCi 5E-09 -- --

Ra-228 0.98 pCi/g risk/pCi 1E-08 -- --

Th-228 1.76 pCi/g risk/pCi 2E-08 -- --

Th-230 1.65 pCi/g risk/pCi 1E-08 -- --

Th-232 1.74 pCi/g risk/pCi 3E-08 -- --

Th-234 0.89 pCi/g risk/pCi 7E-09 -- --

Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --

U-234 2.23 pCi/g risk/pCi 2E-08 -- --

U-235 0.13 pCi/g risk/pCi 3E-09 -- --

U-238 2.21 pCi/g risk/pCi 2E-08 -- --

Exp. Route Total 2E-07 1E-03

LTAs Dermal Contact Arsenic 4.69 mg/kg 2E+00 (mg/kg-d)
-1 9E-10 3E-04 mg/kg-d 4E-03

Molybdenum 1.97 mg/kg no CSF -- -- 5E-03 mg/kg-d No ABS

Selenium 0.83 mg/kg no CSF -- -- 5E-03 mg/kg-d No ABS

Uranium 4.33 mg/kg no CSF -- -- 2E-04 mg/kg-d No ABS

Exp. Route Total 9E-10 4E-03

External Exposure Bi-212 1.02 pCi/g risk/y per pCi/g 1E-06 -- --

Bi-214 0.87 pCi/g risk/y per pCi/g 1E-06 -- --

Cs-137 0.07 pCi/g risk/y per pCi/g 3E-08 -- --

K40 15.92 pCi/g risk/y per pCi/g 2E-06 -- --

Pa-234m 1.84 pCi/g risk/y per pCi/g 3E-06 -- --

Pb-212 0.94 pCi/g risk/y per pCi/g 1E-06 -- --

Pb-214 0.94 pCi/g risk/y per pCi/g 1E-06 -- --

Ra-223 0.25 pCi/g risk/y per pCi/g 5E-08 -- --

Ra-226 1.33 pCi/g risk/y per pCi/g 2E-06 -- --

Ra-228 0.98 pCi/g risk/y per pCi/g 2E-06 -- --

Th-228 1.76 pCi/g risk/y per pCi/g 3E-06 -- --

Th-230 1.65 pCi/g risk/y per pCi/g 3E-06 -- --

Th-232 1.74 pCi/g risk/y per pCi/g 4E-06 -- --

Th-234 0.89 pCi/g risk/y per pCi/g 1E-06 -- --

Tl-208 0.29 pCi/g risk/y per pCi/g 1E-06 -- --

U-234 2.23 pCi/g risk/y per pCi/g 3E-06 -- --

U-235 0.13 pCi/g risk/y per pCi/g 5E-08 -- --

U-238 2.21 pCi/g risk/y per pCi/g 4E-06 -- --

Exp. Route Total 3E-05 0E+00

Exposure Point 

Total
4E-05 1E-01

Exposure Medium Total 4E-05 1E-01

Soil Total 4E-05 1E-01

Air LTAs Inhalation Rn-222 -- --

At-218 1074.00 risk/pCi 0E+00 risk/pCi 0E+00 -- --

Bi-214 1074.00 risk/pCi 6E-11 risk/pCi 3E-04 -- --

Pb-214 1074.00 risk/pCi 8E-11 risk/pCi 4E-04 -- --

Po-214 1074.00 risk/pCi 0E+00 risk/pCi 0E+00 -- --

Po-218 1074.00 risk/pCi 1E-11 risk/pCi 7E-05 -- --

Rn-218 1074.00 risk/pCi 0E+00 risk/pCi 0E+00 -- --

Rn-222 1074.00 risk/pCi 2E-12 risk/pCi 1E-05 -- --

Exp. Route Total 8E-04 0E+00

Rn-222 -- --
At-218 1074.00 risk/pCi 3E-14 risk/y per pCi/m

3 2E-15 -- --
Bi-214 1074.00 risk/pCi 7E-09 risk/y per pCi/m

3 2E-06 -- --
Pb-214 1074.00 risk/pCi 1E-09 risk/y per pCi/m

3 3E-07 -- --
Po-214 1074.00 risk/pCi 4E-13 risk/y per pCi/m

3 9E-11 -- --
Po-218 1074.00 risk/pCi 4E-17 risk/y per pCi/m

3 1E-14 -- --
Rn-218 1074.00 risk/pCi 3E-12 risk/y per pCi/m

3 2E-16 -- --
Rn-222 1074.00 risk/pCi 2E-12 risk/y per pCi/m

3 4E-10 -- --

Exp. Route Total 2E-06 0E+00

Exposure Point 

Total
8E-04 0E+00

Exposure Medium Total 8E-04 0E+00

Air Total 8E-04 0E+00

9E-04 1E-01

Medium Exposure Medium
EPC RfD/RfC

Total of Receptor Hazards 

Across All Media  
Total of Receptor Risks Across All Media  

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

External Exposure 

(Submersion)

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Soil Surface and 

Subsurface  Soil

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Inhalation of 

Particulates

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Hazard Quotient

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

TABLE 7.1.4 RME

Incidental 

Ingestion

Chemical or 

Radionuclide of 

Potential Concern

Exposure Point Exposure Route

Outdoor and Trench 

Air

CSF/Unit Risk
Cancer Risk
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Scenario Timeframe:  Current

Receptor Population: Trespasser
Receptor Age:  Adult

Value Units Value Units Value Units

Soil WLB Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 3E-07 3E-04 mg/kg-d 2E-03

Molybdenum 36.53 mg/kg No CSF -- -- 5E-03 mg/kg-d 1E-03

Selenium 3.80 mg/kg No CSF -- -- 5E-03 mg/kg-d 1E-04

Uranium 14.33 mg/kg No CSF -- -- 2E-04 mg/kg-d 1E-02

Bi-212 1.50 pCi/g risk/pCi 1E-10 -- --

Bi-214 2.33 pCi/g risk/pCi 6E-07 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-10 -- --

K-40 18.10 pCi/g risk/pCi 5E-08 -- --

Pa-234m 4.60 pCi/g risk/pCi 1E-06 -- --

Pb-212 1.35 pCi/g risk/pCi 4E-09 -- --

Pb-214 2.47 pCi/g risk/pCi 6E-07 -- --

Ra-223 0.41 pCi/g risk/pCi 1E-08 -- --

Ra-226 4.00 pCi/g risk/pCi 1E-06 -- --

Ra-228 1.42 pCi/g risk/pCi 2E-07 -- --

Th-227 0.17 pCi/g risk/pCi 6E-09 -- --

Th-228 1.60 pCi/g risk/pCi 6E-08 -- --

Th-230 2.59 pCi/g risk/pCi 7E-07 -- --

Th-232 1.37 pCi/g risk/pCi 2E-07 -- --

Th-234 3.26 pCi/g risk/pCi 1E-06 -- --

Tl-208 0.43 pCi/g risk/pCi 0E+00 -- --

U-234 4.29 pCi/g risk/pCi 1E-06 -- --

U-235 0.31 pCi/g risk/pCi 2E-08 -- --

U-238 4.32 pCi/g risk/pCi 1E-06 -- --

Exp. Route Total 9E-06 2E-02

Arsenic 6.33 mg/kg 4E-03 (ug/m
3
)
-1 1E-11 2E-05 mg/m

3 7E-07

Molybdenum 36.53 mg/kg No IUR -- -- -- --

Selenium 3.80 mg/kg No IUR -- -- 2E-02 mg/m
3 3E-10

Uranium 14.33 mg/kg No IUR -- -- 4E-05 mg/m
3 6E-07

Bi-212 1.50 pCi/g risk/pCi 2E-14 -- --

Bi-214 2.33 pCi/g risk/pCi 9E-12 -- --

Cs-137 0.07 pCi/g risk/pCi 9E-16 -- --

K-40 18.10 pCi/g risk/pCi 5E-13 -- --

Pa-234m 4.60 pCi/g risk/pCi 7E-11 -- --

Pb-212 1.35 pCi/g risk/pCi 1E-13 -- --

Pb-214 2.47 pCi/g risk/pCi 9E-12 -- --

Ra-223 0.41 pCi/g risk/pCi 1E-12 -- --

Ra-226 4.00 pCi/g risk/pCi 3E-11 -- --

Ra-228 1.42 pCi/g risk/pCi 3E-11 -- --

Th-227 0.17 pCi/g risk/pCi 1E-12 -- --

Th-228 1.60 pCi/g risk/pCi 3E-11 -- --

Th-230 2.59 pCi/g risk/pCi 3E-11 -- --

Th-232 1.37 pCi/g risk/pCi 4E-11 -- --

Th-234 3.26 pCi/g risk/pCi 5E-11 -- --

Tl-208 0.43 pCi/g risk/pCi 0E+00 -- --

U-234 4.29 pCi/g risk/pCi 6E-11 -- --

U-235 0.31 pCi/g risk/pCi 1E-11 -- --

U-238 4.32 pCi/g risk/pCi 8E-11 -- --

Exp. Route Total 5E-10 1E-06

Dermal Contact Arsenic 6.33 mg/kg 2E+00 (mg/kg-d)
-1 6E-08 3E-04 mg/kg-d 4E-04

Molybdenum 36.53 mg/kg No CSF -- No ABS 5E-03 mg/kg-d No ABS

Selenium 3.80 mg/kg No CSF -- No ABS 5E-03 mg/kg-d No ABS

Uranium 14.33 mg/kg No CSF -- No ABS 2E-04 mg/kg-d No ABS

Exp. Route Total 6E-08 4E-04

External Exposure Bi-212 1.50 pCi/g risk/y per pCi/g 1E-06 -- --

Bi-214 2.33 pCi/g risk/y per pCi/g 2E-06 -- --

Cs-137 0.07 pCi/g risk/y per pCi/g 1E-08 -- --

K-40 18.10 pCi/g risk/y per pCi/g 1E-06 -- --

Pa-234m 4.60 pCi/g risk/y per pCi/g 4E-06 -- --

Pb-212 1.35 pCi/g risk/y per pCi/g 9E-07 -- --

Pb-214 2.47 pCi/g risk/y per pCi/g 2E-06 -- --

Ra-223 0.41 pCi/g risk/y per pCi/g 4E-08 -- --

Ra-226 4.00 pCi/g risk/y per pCi/g 3E-06 -- --

Ra-228 1.42 pCi/g risk/y per pCi/g 1E-06 -- --

Th-227 0.17 pCi/g risk/y per pCi/g 2E-08 -- --

Th-228 1.60 pCi/g risk/y per pCi/g 1E-06 -- --

Th-230 2.59 pCi/g risk/y per pCi/g 2E-06 -- --

Th-232 1.37 pCi/g risk/y per pCi/g 1E-06 -- --

Th-234 3.26 pCi/g risk/y per pCi/g 2E-06 -- --

Tl-208 0.43 pCi/g risk/y per pCi/g 7E-07 -- --

U-234 4.29 pCi/g risk/y per pCi/g 3E-06 -- --

U-235 0.31 pCi/g risk/y per pCi/g 6E-08 -- --

U-238 4.32 pCi/g risk/y per pCi/g 3E-06 -- --

Exp. Route Total 3E-05 0E+00

4E-05 2E-02

Soil Total 4E-05 2E-02

Air WLB Inhalation Rn-222 -- --

At-218 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 949.00 pCi.m
3 6E-11 risk/pCi 5E-05 -- --

Pb-214 949.00 pCi.m
3 8E-11 risk/pCi 6E-05 -- --

Po-214 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 949.00 pCi.m
3 1E-11 risk/pCi 1E-05 -- --

Rn-218 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 949.00 pCi.m
3 2E-12 risk/pCi 2E-06 -- --

Exp. Route Total 1E-04 0E+00

Rn-222 -- --

At-218 949.00 pCi.m
3 3E-14 risk/y per pCi/m

3 6E-16 -- --
Bi-214 949.00 pCi.m

3 7E-09 risk/y per pCi/m
3 7E-07 -- --

Pb-214 949.00 pCi.m
3 1E-09 risk/y per pCi/m

3 1E-07 -- --
Po-214 949.00 pCi.m

3 4E-13 risk/y per pCi/m
3 4E-11 -- --

Po-218 949.00 pCi.m
3 4E-17 risk/y per pCi/m

3 4E-15 -- --
Rn-218 949.00 pCi.m

3 3E-12 risk/y per pCi/m
3 7E-17 -- --

Rn-222 949.00 pCi.m
3 2E-12 risk/y per pCi/m

3 2E-10 -- --
Exp. Route Total 8E-07 0E+00

Exposure Point 

Total
1E-04 0E+00

Exposure Medium 

Total
1E-04

0E+00

Air Total 1E-04 0E+00

External Exposure 

(Submersion)

Surface  Soil

TABLE 7.1.5 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Hazard Quotient
EPC

Medium Exposure Medium

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

CSF/Unit Risk RfD/RfC

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Cancer Risk

Outdoor (Ambient) Air

Incidental

 Ingestion

Exposure Medium Total

Inhalation of 

Particulates

Exposure Point Exposure Route

Chemical or 

Radionuclide of 

Potential Concern
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Surface Water Pond Water WLB Manganese (total) 0.30 mg/L No CSF -- -- 2E-02 mg/kg-d 3E-06

Molybdenum (total) 864.40 mg/L No CSF -- -- 5E-03 mg/kg-d 4E-02

Nitrate 2.14 mg/L No CSF -- -- 2E+00 mg/kg-d 3E-07

Selenium (total) 0.73 mg/L No CSF -- -- 5E-03 mg/kg-d 3E-05

U-natural (total) 548.80 mg/L No CSF -- -- 2E-04 mg/kg-d 6E-01

Vanadium 0.11 mg/L No CSF -- -- 5E-03 mg/kg-d 4E-06

Ra-226 45.75 pCi/L risk/pCi 1E-07 -- --

Ra-228 71.01 pCi/L risk/pCi 8E-08 -- --

Th-230 1200.00 pCi/L risk/pCi 3E-06 -- --

U-234* 183848 pCi/L risk/pCi 4E-05 -- --

U-238* 183848 pCi/L risk/pCi 4E-05 -- --

Exp. Route Total 8E-05 6E-01

Immersion Ra-226 45.75 pCi/L risk/y per pCi/L 1E-12 -- --

Ra-228 71.01 pCi/L risk/y per pCi/L 2E-12 -- --

Th-230 1200.00 pCi/L risk/y per pCi/L 3E-11 -- --

U-234* 183848 pCi/L risk/y per pCi/L 4E-09 -- --

U-238* 183848 pCi/L risk/y per pCi/L 4E-09 -- --

Exp. Route Total 9E-09 0E+00

Dermal Contact Manganese (total) 0.30 mg/L No CSF -- 2E-02 mg/kg-d 3E-04

Molybdenum (total) 864.40 mg/L No CSF -- 5E-03 mg/kg-d 1E-01

Nitrate 2.14 mg/L No CSF -- 2E+00 mg/kg-d 1E-06

Selenium (total) 0.73 mg/L No CSF -- 5E-03 mg/kg-d 1E-04

U-natural (total) 548.80 mg/L No CSF -- 2E-04 mg/kg-d 2E+00

Vanadium 0.11 mg/L No CSF -- 5E-03 mg/kg-d 7E-04

Exp. Route Total 0E+00 2E+00

Exposure Point 

Total
8E-05 3E+00

8E-05 3E+00

Surface Water Total 8E-05 3E+00

Sediment Sediment WLB Ra-226 32.50 pCi/g risk/pCi 1E-06 -- --
Th-230 0.50 pCi/g risk/pCi 2E-08 -- --
U-234* 1283.00 pCi/g risk/pCi 5E-05 -- --
U-235* 1283.00 pCi/g risk/pCi 5E-05 -- --

Exp. Route Total 1E-04 0E+00

Inhalation Ra-226 32.50 pCi/g risk/pCi 3E-12 -- --
Th-230 0.50 pCi/g risk/pCi 7E-14 -- --
U-234* 1283.00 pCi/g risk/pCi 2E-10 -- --
U-235* 1283.00 pCi/g risk/pCi 3E-10 -- --

Exp. Route Total 5E-10 0E+00

Ra-226 32.50 pCi/g risk/pCi 3E-07 -- --
Th-230 0.50 pCi/g risk/pCi 5E-09 -- --
U-234* 1283.00 pCi/g risk/pCi 1E-05 -- --
U-235* 1283.00 pCi/g risk/pCi 1E-05 -- --

Exp. Route Total 2E-05 0E+00

Exposure Point 

Total
1E-04 0E+00

Exposure Medium 

Total
1E-04 0E+00

Sediment Total 1E-04 0E+00

4E-04 3E+00

Notes: * U-234 and U-235 were not measured in surface water or sediment; activity estimated from U-natural activity by assigning half the activity of U-natural to each isotope

Trespassers were assumed to contact primarily surface soils; combined soil depth UCL95's used since Mo was higher in subsurface and this was considered conservative

U234 or U238 Utot EPC (548.8 mg/L)*0.67 pCi/ug *1000 ug/mg  =  367696 pCi/L 

Incidental Ingestion

External Exposure

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Exposure Medium Total

Total of Receptor Risks Across All Media  
Total of Receptor Hazards 

Across All Media  

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

Incidental

 Ingestion
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Scenario Timeframe:  Current & Future

Receptor Population: Trespasser
Receptor Age:  Adult

Value Units Value Units Value Units

Soil Surface Soil LTAs Arsenic 4.69 mg/kg 2E+00 (mg/kg-day)
-1 1E-07 3E-04 mg/kg-d 2E-03

Molybdenum 0.63 mg/kg No CSF -- 5E-03 mg/kg-d 2E-05

Selenium 1.12 mg/kg No CSF -- 5E-03 mg/kg-d 4E-05

Uranium 3.99 mg/kg No CSF -- 2E-04 mg/kg-d 3E-03

Bi-212 1.02 pCi/g risk/pCi 8E-11 -- --

Bi-214 0.87 pCi/g risk/pCi 2E-07 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-10 -- --

K-40 15.92 pCi/g risk/pCi 4E-08 -- --

Pa-234m 1.84 pCi/g risk/pCi 5E-07 -- --

Pb-212 0.94 pCi/g risk/pCi 3E-09 -- --

Pb-214 0.94 pCi/g risk/pCi 2E-07 -- --

Ra-223 0.25 pCi/g risk/pCi 7E-09 -- --

Ra-226 1.41 pCi/g risk/pCi 4E-07 -- --

Ra-228 0.98 pCi/g risk/pCi 1E-07 -- --

Th-228 1.76 pCi/g risk/pCi 6E-08 -- --

Th-230 1.16 pCi/g risk/pCi 3E-07 -- --

Th-232 1.74 pCi/g risk/pCi 2E-07 -- --

Th-234 0.89 pCi/g risk/pCi 3E-07 -- --

Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --

U-234 2.23 pCi/g risk/pCi 6E-07 -- --

U-235 0.13 pCi/g risk/pCi 9E-09 -- --

U-238 2.21 pCi/g risk/pCi 7E-07 -- --

Exp. Route Total 4E-06 5E-03

Arsenic 4.69 mg/kg 4E-03 (ug/m3)
-1 5E-12 2E-05 mg/m

3 5E-07

Molybdenum 0.63 mg/kg No IUR -- -- --

Selenium 1.12 mg/kg No IUR -- 2E-02 mg/m
3 9E-11

Uranium 3.99 mg/kg No IUR -- 4E-05 mg/m
3 2E-07

Bi-212 1.02 pCi/g risk/pCi 1E-14 -- --

Bi-214 0.87 pCi/g risk/pCi 3E-12 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-15 -- --

K-40 15.92 pCi/g risk/pCi 4E-13 -- --

Pa-234m 1.84 pCi/g risk/pCi 3E-11 -- --

Pb-212 0.94 pCi/g risk/pCi 8E-14 -- --

Pb-214 0.94 pCi/g risk/pCi 4E-12 -- --

Ra-223 0.25 pCi/g risk/pCi 9E-13 -- --

Ra-226 1.41 pCi/g risk/pCi 1E-11 -- --

Ra-228 0.98 pCi/g risk/pCi 2E-11 -- --

Th-228 1.76 pCi/g risk/pCi 3E-11 -- --

Th-230 1.16 pCi/g risk/pCi 1E-11 -- --

Th-232 1.74 pCi/g risk/pCi 5E-11 -- --

Th-234 0.89 pCi/g risk/pCi 1E-11 -- --

Tl-208 0.29 pCi/g risk/pCi 0E+00 -- --

U-234 2.23 pCi/g risk/pCi 3E-11 -- --

U-235 0.13 pCi/g risk/pCi 5E-12 -- --

U-238 2.21 pCi/g risk/pCi 4E-11 -- --

Exp. Route Total 3E-10 7E-07

Dermal Contact Arsenic 4.69 mg/kg 2E+00 (mg/kg-day)
-1 1E-08 3E-04 mg/kg-d 2E-04

Molybdenum 0.63 mg/kg No CSF -- 5E-03 mg/kg-d No ABS

Selenium 1.12 mg/kg No CSF -- 5E-03 mg/kg-d No ABS

Uranium 3.99 mg/kg No CSF -- 2E-04 mg/kg-d No ABS

Exp. Route Total 1E-08 2E-04

Bi-212 1.02 pCi/g risk/yr per pCi/g 7E-07 -- --

Bi-214 0.87 pCi/g risk/yr per pCi/g 6E-07 -- --

Cs-137 0.07 pCi/g risk/yr per pCi/g 2E-08 -- --

K40 15.92 pCi/g risk/yr per pCi/g 1E-06 -- --

Pa-234m 1.84 pCi/g risk/yr per pCi/g 1E-06 -- --

Pb-212 0.94 pCi/g risk/yr per pCi/g 6E-07 -- --

Pb-214 0.94 pCi/g risk/yr per pCi/g 7E-07 -- --

Ra-223 0.25 pCi/g risk/yr per pCi/g 2E-08 -- --

Ra-226 1.41 pCi/g risk/yr per pCi/g 1E-06 -- --

Ra-228 0.98 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-228 1.76 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-230 1.16 pCi/g risk/yr per pCi/g 9E-07 -- --

Th-232 1.74 pCi/g risk/yr per pCi/g 2E-06 -- --

Th-234 0.89 pCi/g risk/yr per pCi/g 7E-07 -- --

Tl-208 0.29 pCi/g risk/yr per pCi/g 5E-07 -- --

U-234 2.23 pCi/g risk/yr per pCi/g 2E-06 -- --

U-235 0.13 pCi/g risk/yr per pCi/g 2E-08 -- --

U-238 2.21 pCi/g risk/yr per pCi/g 2E-06 -- --

Exp. Route Total 2E-05 0E+00

Exposure Point 

Total
2E-05 5E-03

Exposure Medium 

Total
2E-05 5E-03

Soil Total 2E-05 5E-03

Air Outdoor (Ambient) Air LTAs Inhalation Rn-222 -- --

At-218 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 949.00 pCi.m
3 6E-11 risk/pCi 5E-05 -- --

Pb-214 949.00 pCi.m
3 8E-11 risk/pCi 6E-05 -- --

Po-214 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 949.00 pCi.m
3 1E-11 risk/pCi 1E-05 -- --

Rn-218 949.00 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 949.00 pCi.m
3 2E-12 risk/pCi 2E-06 -- --

Exp. Route Total 1E-04 0E+00

Rn-222 -- --

At-218 949.00 pCi.m
3 3E-14 risk/y per pCi/m

3 6E-16 -- --

Bi-214 949.00 pCi.m
3 7E-09 risk/y per pCi/m

3 7E-07 -- --

Pb-214 949.00 pCi.m
3 1E-09 risk/y per pCi/m

3 1E-07 -- --

Po-214 949.00 pCi.m
3 4E-13 risk/y per pCi/m

3 4E-11 -- --

Po-218 949.00 pCi.m
3 4E-17 risk/y per pCi/m

3 4E-15 -- --

Rn-218 949.00 pCi.m
3 3E-12 risk/y per pCi/m

3 7E-17 -- --

Rn-222 949.00 pCi.m
3 2E-12 risk/y per pCi/m

3 2E-10 -- --

Exp. Route Total 8E-07 0E+00

Exposure Point 

Total
1E-04 0E+00

Exposure Medium 

Total
1E-04

0E+00

Air Total 1E-04 0E+00

1E-04 5E-03

TABLE 7.1.7 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Total of Receptor Risks Across All 

Media  

Total of Receptor Hazards 

Across All Media  

External Exposure 

(Submersion)

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Incidental 

Ingestion

Inhalation of 

Particulates

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Homestake Mining Company Superfund Site

EPC CSF/Unit Risk
Cancer Risk

RfD/RfC
Hazard QuotientMedium Exposure Medium Exposure Point Exposure Route

Chemical or 

Radionuclide of 

Potential Concern

External Exposure
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Scenario Timeframe:  Future

Receptor Population: CI-IOW (Default Parameters)
Receptor Age:  Adult

Value Units Value Units Value Units

Arsenic 5.01 mg/kg 2E+00 (mg/kg-d)
-1 1E-06 3E-04 mg/kg-d 9E-03

Molybdenum 0.45 mg/kg No CSF -- -- 5E-03 mg/kg-d 8E-05

Selenium 0.80 mg/kg No CSF -- -- 5E-03 mg/kg-d 1E-04

Uranium 1.69 mg/kg No CSF -- -- 2E-04 mg/kg-d 7E-03

 Bi-212 1.20 pCi/g risk/pCi 3E-10 --

 Bi-214 0.95 pCi/g risk/pCi 1E-06 --

 Cs-137 0.07 pCi/g risk/pCi 1E-09 --

 K-40 18.35 pCi/g risk/pCi 2E-07 --

 Pa-234m 1.15 pCi/g risk/pCi 2E-06 --

 Pb-212 1.10 pCi/g risk/pCi 9E-09 --

 Pb-214 1.02 pCi/g risk/pCi 1E-06 --

 Ra-223 0.30 pCi/g risk/pCi 2E-08 --

 Ra-226 1.81 pCi/g risk/pCi 3E-06 --

 Ra-228 1.14 pCi/g risk/pCi 6E-07 --

Th-227 0.13 pCi/g risk/pCi 1E-08

 Th-228 1.41 pCi/g risk/pCi 1E-07 --

 Th-230 1.39 pCi/g risk/pCi 2E-06 --

 Th-232 1.14 pCi/g risk/pCi 7E-07 --

 Th-234 0.70 pCi/g risk/pCi 1E-06 --

 Tl-208 0.36 pCi/g risk/pCi 0E+00 --

 U-234 1.14 pCi/g risk/pCi 2E-06 --

 U-235 0.11 pCi/g risk/pCi 4E-08 --

 U-238 1.15 pCi/g risk/pCi 2E-06 --

Exp. Route Total 2E-05 2E-02

Arsenic 5.01 mg/kg 4E-03 (ug/m
3
)
-1 3E-07 2E-05 mg/m

3
1E-05

Molybdenum 0.45 mg/kg No IUR -- No IUR No RfC -- -

Selenium 0.80 mg/kg No IUR -- No IUR 2E-02 mg/m
3

1E-09

Uranium 1.69 mg/kg No IUR -- No IUR 4E-05 mg/m
3

1E-06

 Bi-212 1.20 pCi/g risk/pCi 3E-12 -- --

 Bi-214 0.95 pCi/g risk/pCi 6E-10 -- --

 Cs-137 0.07 pCi/g risk/pCi 2E-13 -- --

 K-40 18.35 pCi/g risk/pCi 8E-11 -- --

 Pa-234m 1.15 pCi/g risk/pCi 3E-09 -- --

 Pb-212 1.10 pCi/g risk/pCi 2E-11 -- --

 Pb-214 1.02 pCi/g risk/pCi 6E-10 -- --

 Ra-223 0.30 pCi/g risk/pCi 2E-10 -- --

 Ra-226 1.81 pCi/g risk/pCi 2E-09 -- --

 Ra-228 1.14 pCi/g risk/pCi 4E-09 -- --

 Th-227 0.13 pCi/g risk/pCi 2E-10

 Th-228 1.41 pCi/g risk/pCi 4E-09 -- --

 Th-230 1.39 pCi/g risk/pCi 2E-09 -- --

 Th-232 1.14 pCi/g risk/pCi 5E-09 -- --

 Th-234 0.70 pCi/g risk/pCi 2E-09 -- --

 Tl-208 0.36 pCi/g risk/pCi 0E+00 -- --

 U-234 1.14 pCi/g risk/pCi 3E-09 -- --

 U-235 0.11 pCi/g risk/pCi 7E-10 -- --

 U-238 1.15 pCi/g risk/pCi 3E-09 -- --

Exp. Route Total 3E-07 1E-05

Dermal Contact Arsenic 5.01 mg/kg 2E+00 (mg/kg-d)
-1 3E-10 3E-04 mg/kg-d 2E-03

Molybdenum 0.45 mg/kg No CSF -- 0E+00 5E-03 mg/kg-d No ABS

Selenium 0.80 mg/kg No CSF -- 0E+00 5E-03 mg/kg-d No ABS

Uranium 1.69 mg/kg No CSF -- 0E+00 2E-04 mg/kg-d No ABS

Exp. Route Total 3E-10 2E-03

 Bi-212 1.20 pCi/g risk/y per pCi/g 4E-05 -- --

 Bi-214 0.95 pCi/g risk/y per pCi/g 3E-05 -- --

 Cs-137 0.07 pCi/g risk/y per pCi/g 8E-07 -- --

 K-40 18.35 pCi/g risk/y per pCi/g 7E-05 -- --

 Pa-234m 1.15 pCi/g risk/y per pCi/g 5E-05 -- --

 Pb-212 1.10 pCi/g risk/y per pCi/g 4E-05 -- --

 Pb-214 1.02 pCi/g risk/y per pCi/g 4E-05 -- --

 Ra-223 0.30 pCi/g risk/y per pCi/g 2E-06 -- --

 Ra-226 1.81 pCi/g risk/y per pCi/g 7E-05 -- --

 Ra-228 1.14 pCi/g risk/y per pCi/g 6E-05 -- --

 Th-227 0.13 pCi/g risk/y per pCi/g 9E-07

 Th-228 1.41 pCi/g risk/y per pCi/g 5E-05 -- --

 Th-230 1.39 pCi/g risk/y per pCi/g 5E-05 -- --

 Th-232 1.14 pCi/g risk/y per pCi/g 6E-05 -- --

 Th-234 0.70 pCi/g risk/y per pCi/g 3E-05 -- --

 Tl-208 0.36 pCi/g risk/y per pCi/g 3E-05 -- --

 U-234 1.14 pCi/g risk/y per pCi/g 4E-05 -- --

 U-235 0.11 pCi/g risk/y per pCi/g 1E-06 -- --

 U-238 1.15 pCi/g risk/y per pCi/g 5E-05 -- --

Exp. Route Total 7E-04 0E+00

Exposure Point 

Total
7E-04 2E-02

Exposure Medium Total 7E-04 2E-02

Soil Total 7E-04 2E-02

Air BKG Inhalation Rn-222 -- --

At-218 551.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 551.00 pCi/m
3 6E-11 risk/pCi 4E-03 -- --

Pb-214 551.00 pCi/m
3 8E-11 risk/pCi 5E-03 -- --

Po-214 551.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 551.00 pCi/m
3 1E-11 risk/pCi 1E-03 -- --

Rn-218 551.00 pCi/m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 551.00 pCi/m
3 2E-12 risk/pCi 2E-04 -- --

Exp. Route Total 1E-02 0E+00

Rn-222

At-218 551.00 pCi/m
3 3E-14 risk/yr per pCi/m

3 2E-14 -- --

Bi-214 551.00 pCi/m
3 7E-09 risk/yr per pCi/m

3 2E-05 -- --

Pb-214 551.00 pCi/m
3 1E-09 risk/yr per pCi/m

3 3E-06 -- --

Po-214 551.00 pCi/m
3 4E-13 risk/yr per pCi/m

3 1E-09 -- --

Po-218 551.00 pCi/m
3 4E-17 risk/yr per pCi/m

3 1E-13 -- --

Rn-218 551.00 pCi/m
3 3E-12 risk/yr per pCi/m

3 2E-15 -- --

Rn-222 551.00 pCi/m
3 2E-12 risk/yr per pCi/m

3 5E-09 -- --

Exp. Route Total 2E-05 0E+00

Exposure Point 

Total
1E-02 0E+00

Exposure Medium Total 1E-02 0E+00

Air Total 1E-02 0E+00

1E-02 2E-02

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.

Soil

External Exposure

Total of Receptor Risks Across All Media  
Total of Receptor Hazards 

Across All Media  

Inhalation of 

Particulates

Background Surface 

Soil

TABLE 7.1.8 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Medium Exposure Medium Exposure Point Exposure Route

Chemical or 

Radionuclide of 

Potential Concern

EPC CSF/Unit Risk
Cancer Risk

RfD/RfC
Hazard Quotient

Incidental Ingestion

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

External Exposure 

(Submersion)

Outdoor and Indoor 

Air

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.  

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   
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Scenario Timeframe:  Future

Receptor Population: Construction Worker

Receptor Age:  Adult

Value Units Value Units Value Units

Arsenic 5.01 mg/kg 2E+00 (mg/kg-d)
-1

2E-07 3E-04 mg/kg-d 3E-02

Molybdenum 0.45 mg/kg no CSF -- -- 5E-03 mg/kg-d 3E-04

Selenium 0.80 mg/kg no CSF -- -- 5E-03 mg/kg-d 5E-04

Uranium 1.69 mg/kg no CSF -- -- 2E-04 mg/kg-d 2E-02

Bi-212 1.20 pCi/g risk/pCi 4E-11 --

Bi-214 0.95 pCi/g risk/pCi 2E-07 -- --

Cs-137 0.07 pCi/g risk/pCi 2E-10 -- --

K-40 18.35 pCi/g risk/pCi 2E-08 -- --

Pa-234m 1.15 pCi/g risk/pCi 2E-07 -- --

Pb-212 1.10 pCi/g risk/pCi 1E-09 -- --

Pb-214 1.02 pCi/g risk/pCi 2E-07 -- --

Ra-223 0.30 pCi/g risk/pCi 3E-09 -- --

Ra-226 1.81 pCi/g risk/pCi 3E-07 -- --

Ra-228 1.14 pCi/g risk/pCi 8E-08 -- --

Th-227 0.13 pCi/g risk/pCi 2E-09

Th-228 1.41 pCi/g risk/pCi 2E-08 -- --

Th-230 1.39 pCi/g risk/pCi 3E-07 -- --

Th-232 1.14 pCi/g risk/pCi 9E-08 -- --

Th-234 0.70 pCi/g risk/pCi 1E-07 -- --

Tl-208 0.36 pCi/g risk/pCi 0E+00 -- --

U-234 1.14 pCi/g risk/pCi 2E-07 -- --

U-235 0.11 pCi/g risk/pCi 5E-09 -- --

U-238 1.15 pCi/g risk/pCi 2E-07 -- --

Exp. Route Total 2E-06 6E-02

Arsenic 5.01 mg/kg 2E+00 (mg/kg-d)
-1

1E-09 2E-05 mg/m
3

1E-03

Molybdenum 0.45 mg/kg no CSF -- -- -- -

Selenium 0.80 mg/kg no CSF -- -- 2E-02 mg/m
3

1E-07

Uranium 1.69 mg/kg no CSF -- -- 1E-04 mg/m
3

6E-05

Bi-212 1.20 pCi/g risk/pCi 9E-12 --

Bi-214 0.95 pCi/g risk/pCi 2E-09 -- --

Cs-137 0.07 pCi/g risk/pCi 6E-13 -- --

K-40 18.35 pCi/g risk/pCi 3E-10 -- --

Pa-234m 1.15 pCi/g risk/pCi 1E-08 -- --

Pb-212 1.10 pCi/g risk/pCi 6E-11 -- --

Pb-214 1.02 pCi/g risk/pCi 2E-09 -- --

Ra-223 0.30 pCi/g risk/pCi 6E-10 -- --

Ra-226 1.81 pCi/g risk/pCi 7E-09 -- --

Ra-228 1.14 pCi/g risk/pCi 1E-08 -- --

Th-227 0.13 pCi/g risk/pCi 6E-10

Th-228 1.41 pCi/g risk/pCi 1E-08 -- --

Th-230 1.39 pCi/g risk/pCi 9E-09 -- --

Th-232 1.14 pCi/g risk/pCi 2E-08 -- --

Th-234 0.70 pCi/g risk/pCi 6E-09 -- --

Tl-208 0.36 pCi/g risk/pCi 0E+00 -- --

U-234 1.14 pCi/g risk/pCi 9E-09 -- --

U-235 0.11 pCi/g risk/pCi 2E-09 -- --

U-238 1.15 pCi/g risk/pCi 1E-08 -- --

Exp. Route Total 1E-07 1E-03

Dermal Contact Arsenic 5.01 mg/kg 2E+00 (mg/kg-d)
-1

3E-08 3E-04 mg/kg-d 5E-03

Molybdenum 0.45 mg/kg no CSF -- -- 5E-03 mg/kg-d No ABS

Selenium 0.80 mg/kg no CSF -- -- 5E-03 mg/kg-d No ABS

Uranium 1.69 mg/kg no CSF -- -- 2E-04 mg/kg-d No ABS

Exp. Route Total 3E-08 5E-03

Bi-212 1.20 pCi/g risk/y per pCi/g 2E-06 -- --

Bi-214 0.95 pCi/g risk/y per pCi/g 1E-06 -- --

Cs-137 0.07 pCi/g risk/y per pCi/g 3E-08 -- --

K-40 18.35 pCi/g risk/y per pCi/g 3E-06 -- --

Pa-234m 1.15 pCi/g risk/y per pCi/g 2E-06 -- --

Pb-212 1.10 pCi/g risk/y per pCi/g 2E-06 -- --

Pb-214 1.02 pCi/g risk/y per pCi/g 2E-06 -- --

Ra-223 0.30 pCi/g risk/y per pCi/g 6E-08 -- --

Ra-226 1.81 pCi/g risk/y per pCi/g 3E-06 -- --

Ra-228 1.14 pCi/g risk/y per pCi/g 2E-06

Th-227 0.13 pCi/g risk/y per pCi/g 4E-08 -- --

Th-228 1.41 pCi/g risk/y per pCi/g 2E-06 -- --

Th-230 1.39 pCi/g risk/y per pCi/g 2E-06 -- --

Th-232 1.14 pCi/g risk/y per pCi/g 2E-06 -- --

Th-234 0.70 pCi/g risk/y per pCi/g 1E-06 -- --

Tl-208 0.36 pCi/g risk/y per pCi/g 1E-06 -- --

U-234 1.14 pCi/g risk/y per pCi/g 2E-06 -- --

U-235 0.11 pCi/g risk/y per pCi/g 4E-08 -- --

U-238 1.15 pCi/g risk/y per pCi/g 2E-06 -- --

Exp. Route Total 3E-05 0E+00

Exposure Point 

Total
3E-05 6E-02

Exposure Medium Total 3E-05 6E-02

Soil Total 3E-05 6E-02

Air BKG Inhalation Rn-222 -- --

At-218 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 551 pCi.m
3 6E-11 risk/pCi 2E-04 -- --

Pb-214 551 pCi.m
3 8E-11 risk/pCi 2E-04 -- --

Po-214 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 551 pCi.m
3 1E-11 risk/pCi 4E-05 -- --

Rn-218 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 551 pCi.m
3 2E-12 risk/pCi 6E-06 -- --

Exp. Route Total 4E-04 0E+00

Rn-222 -- --

At-218 551 pCi.m
3 3E-14 risk/y per pCi/m

3 8E-16 -- --

Bi-214 551 pCi.m
3 7E-09 risk/y per pCi/m

3 8E-07 -- --

Pb-214 551 pCi.m
3 1E-09 risk/y per pCi/m

3 1E-07 -- --

Po-214 551 pCi.m
3 4E-13 risk/y per pCi/m

3 4E-11 -- --

Po-218 551 pCi.m
3 4E-17 risk/y per pCi/m

3 5E-15 -- --

Rn-218 551 pCi.m
3 3E-12 risk/y per pCi/m

3 8E-17 -- --

Rn-222 551 pCi.m
3 2E-12 risk/y per pCi/m

3 2E-10 -- --

Exp. Route Total 1E-06 0E+00

Exposure Point 

Total
4E-04 0E+00

Exposure Medium Total 4E-04 0E+00

Air Total 4E-04 0E+00

5E-04 6E-02

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.
External Exposure

External Exposure 

(Submersion)

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Inhalation of 

Particulates

Outdoor and Trench 

Air

TABLE 7.1.9 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Medium Exposure Medium Exposure Point Exposure Route

Chemical or 

Radionuclide of 

Potential Concern

EPC CSF/Unit Risk
Cancer Risk

RfD/RfC
Hazard Quotient

Soil Surface and 

Subsurface Soil (All 

BKG data are from the 

surface interval)

Note: no background 

indoor air used in this 

EPC so biased low. 

EPC is only outdoor 

Total of Receptor Risks Across All Media  
Total of Receptor Hazards 

Across All Media  

Incidental 

Ingestion
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Scenario Timeframe:  Current & Future

Receptor Population: Trespasser
Receptor Age:  Adult

Value Units Value Units Value Units

Soil Surface Soil Arsenic 5.01 mg/kg 2E+00 (mg/kg-day)
-1 1E-07 3E-04 mg/kg-d 2E-03

Molybdenum 0.45 mg/kg No CSF -- -- 5E-03 mg/kg-d 1E-05

Selenium 0.80 mg/kg No CSF -- -- 5E-03 mg/kg-d 3E-05

Uranium 1.69 mg/kg No CSF -- -- 2E-04 mg/kg-d 1E-03

Bi-212 1.20 pCi/g risk/pCi 1E-10 -- -- --

Bi-214 0.95 pCi/g risk/pCi 2E-07 -- -- --

Cs-137 0.07 pCi/g risk/pCi 1E-10 -- -- --

K-40 18.35 pCi/g risk/pCi 5E-08 -- -- --

Pa-234m 1.15 pCi/g risk/pCi 3E-07 -- -- --

Pb-212 1.10 pCi/g risk/pCi 3E-09 -- -- --

Pb-214 1.02 pCi/g risk/pCi 2E-07 -- -- --

Ra-223 0.30 pCi/g risk/pCi 9E-09 -- -- --

Ra-226 1.81 pCi/g risk/pCi 5E-07 -- -- --

Ra-228 1.14 pCi/g risk/pCi 1E-07 -- -- --

Th-227 0.13 pCi/g risk/pCi 5E-09 -- -- --

Th-228 1.41 pCi/g risk/pCi 5E-08 -- -- --

Th-230 1.39 pCi/g risk/pCi 4E-07 -- -- --

Th-232 1.14 pCi/g risk/pCi 2E-07 -- -- --

Th-234 0.70 pCi/g risk/pCi 2E-07 -- -- --

Tl-208 0.36 pCi/g risk/pCi 0E+00 -- -- --

U-234 1.14 pCi/g risk/pCi 3E-07 -- -- --

U-235 0.11 pCi/g risk/pCi 8E-09 -- -- --

U-238 1.15 pCi/g risk/pCi 3E-07 -- -- --

Exp. Route Total 3E-06 3E-03

Arsenic 5.01 mg/kg 4E-03 (ug/m3)
-1

5E-12 2E-05 mg/m
3

6E-07

Molybdenum 0.45 mg/kg No IUR -- -- -- -

Selenium 0.80 mg/kg No IUR -- -- 2E-02 mg/m
3

7E-11

Uranium 1.69 mg/kg No IUR -- -- 4E-05 mg/m
3

7E-08

Bi-212 1.20 pCi/g risk/pCi 2E-14 --

Bi-214 0.95 pCi/g risk/pCi 4E-12 -- --

Cs-137 0.07 pCi/g risk/pCi 1E-15 -- --

K-40 18.35 pCi/g risk/pCi 5E-13 -- --

Pa-234m 1.15 pCi/g risk/pCi 2E-11 -- --

Pb-212 1.10 pCi/g risk/pCi 1E-13 -- --

Pb-214 1.02 pCi/g risk/pCi 4E-12 -- --

Ra-223 0.30 pCi/g risk/pCi 1E-12 -- --

Ra-226 1.81 pCi/g risk/pCi 1E-11 -- --

Ra-228 1.14 pCi/g risk/pCi 3E-11 -- --

Th-227 0.13 pCi/g risk/pCi 1E-12

Th-228 1.41 pCi/g risk/pCi 2E-11 -- --

Th-230 1.39 pCi/g risk/pCi 2E-11 -- --

Th-232 1.14 pCi/g risk/pCi 3E-11 -- --

Th-234 0.70 pCi/g risk/pCi 1E-11 -- --

Tl-208 0.36 pCi/g risk/pCi 0E+00 -- --

U-234 1.14 pCi/g risk/pCi 2E-11 -- --

U-235 0.11 pCi/g risk/pCi 4E-12 -- --

U-238 1.15 pCi/g risk/pCi 2E-11 -- --

Exp. Route Total 2E-10 6E-07

Dermal Contact Arsenic 5.01 mg/kg 2E+00 (mg/kg-day)
-1

1E-08 3E-04 mg/kg-d 2E-04

Molybdenum 0.45 mg/kg No CSF -- 5E-03 mg/kg-d No ABS

Selenium 0.80 mg/kg No CSF -- 5E-03 mg/kg-d No ABS

Uranium 1.69 mg/kg No CSF -- 2E-04 mg/kg-d No ABS

Exp. Route Total 1E-08 2E-04

Bi-212 1.20 pCi/g risk/yr per pCi/g 8E-07 -- --

Bi-214 0.95 pCi/g risk/yr per pCi/g 6E-07 -- --

Cs-137 0.07 pCi/g risk/yr per pCi/g 2E-08 -- --

K40 18.35 pCi/g risk/yr per pCi/g 1E-06 -- --

Pa-234m 1.15 pCi/g risk/yr per pCi/g 9E-07 -- --

Pb-212 1.10 pCi/g risk/yr per pCi/g 8E-07 -- --

Pb-214 1.02 pCi/g risk/yr per pCi/g 8E-07 -- --

Ra-223 0.30 pCi/g risk/yr per pCi/g 3E-08 -- --

Ra-226 1.81 pCi/g risk/yr per pCi/g 1E-06 -- --

Ra-228 1.14 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-227 0.13 pCi/g risk/yr per pCi/g 2E-08

Th-228 1.41 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-230 1.39 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-232 1.14 pCi/g risk/yr per pCi/g 1E-06 -- --

Th-234 0.70 pCi/g risk/yr per pCi/g 5E-07 -- --

Tl-208 0.36 pCi/g risk/yr per pCi/g 6E-07 -- --

U-234 1.14 pCi/g risk/yr per pCi/g 9E-07 -- --

U-235 0.11 pCi/g risk/yr per pCi/g 2E-08 -- --

U-238 1.15 pCi/g risk/yr per pCi/g 9E-07 -- --

Exp. Route Total 1E-05 0E+00

Exposure Point 

Total
2E-05 3E-03

Exposure Medium 

Total
2E-05 3E-03

Soil Total 2E-05 3E-03

Air Outdoor (Ambient) Air BKG Inhalation Rn-222 -- --

At-218 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Bi-214 551 pCi.m
3 6E-11 risk/pCi 3E-05 -- --

Pb-214 551 pCi.m
3 8E-11 risk/pCi 3E-05 -- --

Po-214 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Po-218 551 pCi.m
3 1E-11 risk/pCi 6E-06 -- --

Rn-218 551 pCi.m
3 0E+00 risk/pCi 0E+00 -- --

Rn-222 551 pCi.m
3 2E-12 risk/pCi 1E-06 -- --

Exp. Route Total 7E-05 0E+00

Rn-222 -- --

At-218 551 pCi.m
3 3E-14 risk/y per pCi/m

3 4E-16 -- --

Bi-214 551 pCi.m
3 7E-09 risk/y per pCi/m

3 4E-07 -- --

Pb-214 551 pCi.m
3 1E-09 risk/y per pCi/m

3 6E-08 -- --

Po-214 551 pCi.m
3 4E-13 risk/y per pCi/m

3 2E-11 -- --

Po-218 551 pCi.m
3 4E-17 risk/y per pCi/m

3 2E-15 -- --

Rn-218 551 pCi.m
3 3E-12 risk/y per pCi/m

3 4E-17 -- --

Rn-222 551 pCi.m
3 2E-12 risk/y per pCi/m

3 1E-10 -- --

Exp. Route Total 5E-07 0E+00

Exposure Point 

Total
7E-05 0E+00

Exposure Medium 

Total
7E-05

0E+00

Air Total 7E-05 0E+00

9E-05 3E-03

Note: Chronic daily intakes not available from the EPA RSL calculator.  

Shading of totals:

Cancer risk <1E-6; HQ<1

Cancer risk < 1E-4

Cancer risk>1E-4; HQ>1

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA. External Exposure

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA. All 

background data 

are surface soils.

TABLE 7.1.10 RME

Incidental 

Ingestion

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Inhalation of 

Particulates

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Risk at secular 

equilibrium is 

calculated by the 

RadPRG calculator 

with CSFs for 

progeny for each 

radionuclide and a 

slope factor for 

parent isotope is not 

relevant.   

Total of Receptor Risks Across All 

Media  

Total of Receptor Hazards 

Across All Media  

External Exposure 

(Submersion)

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS FROM EPA/ORNL RADPRG CALCULATOR AUGUST-SEPTEMBER 2019

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company Superfund Site

Medium Exposure Medium Exposure Point Exposure Route

Chemical or 

Radionuclide of 

Potential Concern

EPC CSF/Unit Risk
Cancer Risk

RfD/RfC
Hazard Quotient

Approximate BKG. 

Value must be 

adjusted to have 

the same ROPCs 

as either the WLB 

or the LTA.
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TABLE 10.1.1 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe:  Future

Receptor Population: CI-IOW

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Soil Arsenic 2E-06 3E-10 4E-07 NA 2E-06 Skin 1E-02 1E-05 4E-07 1E-02

Molybdenum -- -- -- -- -- 6E-03 - -- 6E-03

Selenium -- -- -- -- -- 7E-04 7E-09 -- 7E-04

Uranium -- -- -- -- -- Kidney 6E-02 1E-05 -- 6E-02

 Bi-212 4E-10 3E-12 -- 5E-05 5E-05

 Bi-214 3E-06 1E-09 -- 8E-05 8E-05

 Cs-137 1E-09 1E-13 -- 7E-07 7E-07

 K-40 2E-07 8E-11 -- 7E-05 7E-05

 Pa-234m 7E-06 1E-08 2E-04 2E-04

 Pb-212 1E-08 2E-11 -- 5E-05 5E-05

 Pb-214 3E-06 1E-09 -- 1E-04 1E-04

 Ra-223 3E-08 2E-10 -- 2E-06 2E-06

 Ra-226 6E-06 4E-09 -- 2E-04 2E-04

 Ra-228 7E-07 5E-09 -- 8E-05 8E-05

 Th-227 2E-08 2E-10 -- 1E-06 1E-06

 Th-228 2E-07 4E-09 -- 6E-05 6E-05

 Th-230 4E-06 5E-09 -- 1E-04 1E-04

 Th-232 8E-07 6E-09 -- 7E-05 8E-05

 Th-234 5E-06 7E-09 -- 1E-04 1E-04

 Tl-208 0E+00 0E+00 -- 4E-05 4E-05

 U-234 7E-06 1E-08 -- 2E-04 2E-04

 U-235 1E-07 2E-09 -- 3E-06 3E-06

 U-238 7E-06 1E-08 -- 2E-04 2E-04

Chemical Total 2E-06 3E-10 4E-07 NA 2E-06 8E-02 3E-05 4E-07 8E-02

Radionuclide Total 4E-05 7E-08 0E+00 2E-03 2E-03 -- -- -- --

Exposure Point Total 2E-03 8E-02

Exposure Medium Total 2E-03 8E-02

Soil Total 2E-03 8E-02

Background Total 7E-04 2E-02

Excess Risk Attributable to Site (Chemical and Radiological) 8E-04 6E-02

Air Rn-222 -- 2E-02 -- 5E-05 2E-02 -- -- -- --

Radionuclide Total -- 2E-02 -- 5E-05 2E-02 -- -- -- --

Exposure Point Total 2E-02 0E+00

Exposure Medium Total 2E-02 0E+00

Air Total 2E-02 0E+00

Background Total (HMC-16 UCL95) 1E-02 0E+00

Excess Risk Attributable to Site 1E-02 0E+00

Receptor Total Receptor Risk Total  1E-02 Receptor HI Total  8E-02  

 Total Organ 1 HI Across All Media = NA  

Total Organ 2 HI Across All Media = NA  

Surface  Soil

Indoor and Outdoor Air

Homestake 

Facility

Homestake 

Facility
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TABLE 10.1.2 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe:  Future

Receptor Population: CI-IOW

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Soil Arsenic 1E-06 2E-10 3E-07 NA 2E-06 Skin 8E-03 1E-05 2E-03 1E-02

LTAs Molybdenum -- No IUR -- -- -- 1E-04 No RfC No ABS 1E-04

Selenium -- No IUR -- -- -- 2E-04 2E-09 No ABS 2E-04

Uranium -- No IUR -- -- -- Kidney 2E-02 3E-06 No ABS 2E-02

 Bi-212 3E-10 2E-12 -- 3E-05 3E-05

 Bi-214 1E-06 5E-10 -- 3E-05 3E-05

 Cs-137 1E-09 2E-13 -- 8E-07 8E-07

 K-40 2E-07 7E-11 -- 6E-05 6E-05

 Pa-234m 3E-06 4E-09 7E-05 8E-05

 Pb-212 8E-09 1E-11 -- 3E-05 3E-05

 Pb-214 1E-06 5E-10 -- 4E-05 4E-05

 Ra-223 2E-08 1E-10 -- 1E-06 1E-06

 Ra-226 2E-06 2E-09 -- 6E-05 6E-05

 Ra-228 5E-07 3E-09 -- 5E-05 5E-05

 Th-228 2E-07 5E-09 -- 6E-05 6E-05

 Th-230 2E-06 2E-09 -- 5E-05 5E-05

 Th-232 1E-06 8E-09 -- 1E-04 1E-04

 Th-234 1E-06 2E-09 -- 4E-05 4E-05

 Tl-208 0E+00 0E+00 -- 3E-05 3E-05

 U-234 3E-06 5E-09 -- 9E-05 9E-05

 U-235 5E-08 8E-10 -- 1E-06 1E-06

 U-238 3E-06 6E-09 -- 9E-05 9E-05

Chemical Total 1E-06 2E-10 3E-07 0E+00 2E-06 3E-02 1E-05 2E-03 3E-02

Radionuclide Total 2E-05 4E-08 0E+00 8E-04 8E-04 -- -- -- --

Exposure Point Total 8E-04 3E-02

Exposure Medium Total 8E-04 3E-02

Soil Total (Chemical and Radiological) 8E-04 3E-02

Background Total 7E-04 2E-02

Excess Risk Attributable to Site 1E-04 1E-02

Air LTAs Rn-222 -- 2E-02 -- 5E-05 2E-02 -- -- -- --

Radionuclide Total -- 2E-02 -- 5E-05 2E-02 -- -- -- --

Exposure Point Total 2E-02 0E+00

Exposure Medium Total 2E-02 0E+00

Air Total 2E-02 0E+00

Background Total (HMC-16 UCL95) 1E-02 0E+00

Excess Risk Attributable to Site for Pathway 1E-02 0E+00

Receptor Total Attributable to Site Receptor Risk Total  1E-02 Receptor HI Total  1E-02  

 Total Organ 1 HI Across All Media = NA  

Surface  Soil

Indoor and Outdoor Air
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TABLE 10.1.3 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe:  Future

Receptor Population: Construction Worker

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Soil Arsenic 2E-07 1E-09 4E-08 NA 3E-07 Skin 4E-02 1E-03 6E-03 4E-02

Molybdenum - - - -- -- 1E-02 - - 1E-02

Selenium - - - -- -- 2E-03 5E-07 - 2E-03

Uranium - - - -- -- Kidney 2E-01 5E-04 - 2E-01

 Bi-212 5E-11 1E-11 -- 2E-06 2E-06

 Bi-214 4E-07 5E-09 -- 3E-06 4E-06

 Cs-137 2E-10 5E-13 -- 3E-08 3E-08

 K-40 2E-08 3E-10 -- 3E-06 3E-06

 Pa-234m 9E-07 4E-08 -- 7E-06 8E-06

 Pb-212 2E-09 7E-11 -- 2E-06 2E-06

 Pb-214 4E-07 5E-09 -- 4E-06 4E-06

 Ra-223 4E-09 8E-10 -- 9E-08 9E-08

 Ra-226 7E-07 2E-08 -- 6E-06 7E-06

 Ra-228 1E-07 2E-08 -- 3E-06 3E-06

 Th-227 2E-09 8E-10 -- 5E-08 5E-08

 Th-228 2E-08 2E-08 -- 2E-06 2E-06

 Th-230 5E-07 2E-08 -- 4E-06 5E-06

 Th-232 1E-07 2E-08 -- 3E-06 3E-06

 Th-234 7E-07 3E-08 -- 5E-06 6E-06

 Tl-208 0E+00 0E+00 -- 2E-06 2E-06

 U-234 9E-07 4E-08 -- 7E-06 8E-06

 U-235 1E-08 7E-09 -- 1E-07 1E-07

 U-238 9E-07 4E-08 -- 7E-06 8E-06

Chemical Total 2E-07 1E-09 4E-08 NA 3E-07 3E-01 2E-03 6E-03 3E-01

Radionuclide Total 6E-06 3E-07 0E+00 6E-05 7E-05 -- -- -- --

Exposure Point Total 7E-05 3E-01

Exposure Medium Total 7E-05 3E-01

Soil Total (Chemical and Radiological) 7E-05 3E-01

Background Total 3E-05 6E-02

Excess Risk Attributable to Site 4E-05 2E-01

Air Rn-222 -- 8E-04 -- 2E-06 8E-04 -- -- -- --

Radionuclide Total -- 8E-04 -- 2E-06 8E-04 -- -- -- --

Exposure Point Total 8E-04 0E+00

Exposure Medium Total 8E-04 0E+00

Air Total 8E-04 0E+00

Background Total (Outdoor Air, HMC-16 UCL95) 4E-04 0E+00

Excess Risk Attributable to Site 4E-04 0E+00

Receptor Total Attributable to Site Receptor Risk Total  4E-04 Receptor HI Total  2E-01

Surface  Soil

Trench (Indoor) and 

Outdoor Air

Homestake 

Facility

Homestake 

Facility
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TABLE 10.1.4 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe:  Future

Receptor Population: Construction Worker

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Arsenic 2E-07 3E-08 9E-10 NA 2E-07 Skin 3E-02 1E-03 4E-03 3E-02

Soil Molybdenum -- -- -- -- -- 1E-03 - - 1E-03

Selenium -- -- -- -- -- 5E-04 1E-07 - 5E-04

Uranium -- -- -- -- -- Kidney 6E-02 1E-04 - 6E-02

 Bi-212 4E-11 8E-12 -- 1E-06 1E-06

 Bi-214 1E-07 2E-09 -- 1E-06 1E-06

 Cs-137 2E-10 5E-13 -- 3E-08 3E-08

 K-40 2E-08 2E-10 -- 2E-06 2E-06

 Pa-234m 4E-07 2E-08 -- 3E-06 3E-06

 Pb-212 1E-09 5E-11 -- 1E-06 1E-06

 Pb-214 2E-07 2E-09 -- 1E-06 2E-06

 Ra-223 2E-09 5E-10 -- 5E-08 5E-08

 Ra-226 3E-07 5E-09 -- 2E-06 2E-06

 Ra-228 7E-08 1E-08 -- 2E-06 2E-06

 Th-228 2E-08 2E-08 -- 3E-06 3E-06

 Th-230 3E-07 1E-08 -- 3E-06 3E-06

 Th-232 1E-07 3E-08 -- 4E-06 4E-06

 Th-234 2E-07 7E-09 -- 1E-06 2E-06

 Tl-208 0E+00 0E+00 -- 1E-06 1E-06

 U-234 5E-07 2E-08 -- 3E-06 4E-06

 U-235 6E-09 3E-09 -- 5E-08 6E-08

 U-238 5E-07 2E-08 -- 4E-06 4E-06

Chemical Total 2E-07 3E-08 9E-10 NA 2E-07 9E-02 1E-03 4E-03 1E-01

Radionuclide Total 3E-06 1E-07 0E+00 3E-05 4E-05 -- -- -- --

Exposure Point Total 4E-05 1E-01

Exposure Medium Total 4E-05 1E-01

Soil Total (Chemical and Radiological) 4E-05 1E-01

Background Total 3E-05 6E-02

Excess Risk Attributable to Site 9E-06 4E-02

Air LTAs Rn-222 -- 8E-04 -- 2E-06 8E-04 -- -- -- --

Radionuclide Total -- 8E-04 -- 2E-06 8E-04 -- -- -- --

Exposure Point Total 8E-04 0E+00

Exposure Medium Total 8E-04 0E+00

Air Total 8E-04 0E+00

Background Total (HMC-16 UCL95) 4E-04 0E+00

Excess Risk Attributable to Site 4E-04 0E+00

Receptor Total Attributable to Site Receptor Risk Total  4E-04 Receptor HI Total  4E-02

Surface  Soil

Trench (Indoor) and 

Outdoor Air

LTAs
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TABLE 10.1.5 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe: Current and Future

Receptor Population: Trespasser

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Soil Arsenic 3E-07 1E-11 6E-08 NA 3E-07 Skin 2E-03 7E-07 4E-04 3.00E-03

Molybdenum -- -- No ABS -- 0E+00 1E-03 -- - 1.00E-03

Selenium -- -- No ABS -- 0E+00 1E-04 3E-10 - 1.00E-04

Uranium -- -- No ABS -- 0E+00 Kidney 1E-02 6E-07 - 1.00E-02

 Bi-212 1E-10 2E-14 -- 1E-06 1E-06

 Bi-214 6E-07 9E-12 -- 2E-06 2E-06

 Cs-137 1E-10 9E-16 -- 1E-08 1E-08

 K-40 5E-08 5E-13 -- 1E-06 1E-06

 Pa-234m 1E-06 7E-11 -- 4E-06 5E-06

 Pb-212 4E-09 1E-13 -- 9E-07 9E-07

 Pb-214 6E-07 9E-12 -- 2E-06 2E-06

 Ra-223 1E-08 1E-12 -- 4E-08 5E-08

 Ra-226 1E-06 3E-11 -- 3E-06 4E-06

 Ra-228 2E-07 3E-11 -- 1E-06 2E-06

 Th-227 6E-09 1E-12 2E-08 3E-08

 Th-228 6E-08 3E-11 -- 1E-06 1E-06

 Th-230 7E-07 3E-11 -- 2E-06 3E-06

 Th-232 2E-07 4E-11 -- 1E-06 2E-06

 Th-234 1E-06 5E-11 -- 2E-06 3E-06

 Tl-208 0E+00 0E+00 -- 7E-07 7E-07

 U-234 1E-06 6E-11 -- 3E-06 4E-06

 U-235 2E-08 1E-11 -- 6E-08 8E-08

 U-238 1E-06 8E-11 -- 3E-06 5E-06

Chemical Total 3E-07 1E-11 6E-08 NA 3E-07 2E-02 1E-06 4E-04 1E-02

Radionuclide Total 8E-06 4E-10 0E+00 3E-05 4E-05 -- -- -- --

Exposure Point Total 4E-05 1E-02

Exposure Medium Total 4E-05 1E-02

Soil Total (Chemical and Radiological) 4E-05 1E-02

Background Total 2E-05 3E-03

Excess Risk Attributable to Site 2E-05 1E-02

Air Rn-222 -- 1E-04 -- 8E-07 1E-04 -- -- -- --

Radionuclide Total -- 1E-04 -- 8E-07 1E-04 -- -- -- --

Exposure Point Total 1E-04 0E+00

Exposure Medium Total 1E-04 0E+00

Air Total 1E-04 0E+00

Background Total (HMC-16 UCL95) 7E-05 0E+00

Excess Risk Attributable to Site 3E-05 0E+00

Receptor Total Attributable to Site Receptor Risk Total  5E-05 Receptor HI Total  1E-02

Surface  Soil

Outdoor Air

Homestake 

Facility

Homestake 

Facility

There is additional potential intermittent exposure to sediment and surface water in the ponds.  See text and RAGS D Table 7. These media not shown here because there is no background to compare to, and the ponds are pertinent to current 

scenarios only since they will be closed following remediation.
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TABLE 10.1.7 RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Homestake Mining Company

Scenario Timeframe: Current and Future

Receptor Population: Trespasser

Receptor Age:  Adult

COC or ROC Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Arsenic 1E-07 5E-12 1E-08 NA 1E-07 Skin 2E-03 5E-07 2E-04 2E-03

Soil LTAs Molybdenum -- -- -- -- -- 2E-05 -- No ABS 2E-05

Selenium -- -- -- -- -- 4E-05 9E-11 No ABS 4E-05

Uranium -- -- -- -- -- Kidney 3E-03 2E-07 No ABS 3E-03

 Bi-212 8E-11 1E-14 -- 7E-07 7E-07

 Bi-214 2E-07 3E-12 -- 6E-07 8E-07

 Cs-137 1E-10 1E-15 -- 2E-08 2E-08

 K-40 4E-08 4E-13 -- 1E-06 1E-06

 Pa-234m 5E-07 3E-11 -- 1E-06 2E-06

 Pb-212 3E-09 8E-14 -- 6E-07 6E-07

 Pb-214 2E-07 4E-12 -- 7E-07 9E-07

 Ra-223 7E-09 9E-13 -- 2E-08 3E-08

 Ra-226 4E-07 1E-11 -- 1E-06 1E-06

 Ra-228 1E-07 2E-11 -- 1E-06 1E-06

 Th-228 6E-08 3E-11 -- 1E-06 1E-06

 Th-230 3E-07 1E-11 -- 9E-07 1E-06

 Th-232 2E-07 5E-11 -- 2E-06 2E-06

 Th-234 3E-07 1E-11 -- 7E-07 9E-07

 Tl-208 0E+00 0E+00 -- 5E-07 5E-07

 U-234 6E-07 3E-11 -- 2E-06 2E-06

 U-235 9E-09 5E-12 -- 2E-08 3E-08

 U-238 7E-07 4E-11 -- 2E-06 2E-06

Chemical Total 1E-07 5E-12 1E-08 NA 1E-07 5E-03 7E-07 2E-04 5E-03

Radionuclide Total 4E-06 2E-10 0E+00 2E-05 2E-05 -- -- -- --

Exposure Point Total 2E-05 5E-03

Exposure Medium Total 2E-05 5E-03

Soil Total (Chemical and Radiological) 2E-05 5E-03

Background Total 2E-05 3E-03

Excess Risk Attributable to Site 4E-06 2E-03

Air LTAs Rn-222 -- 1E-04 -- 8E-07 1E-04 -- -- -- --

Radionuclide Total -- 1E-04 -- 8E-07 1E-04 -- -- -- --

Exposure Point Total 1E-04 0E+00

Exposure Medium Total 1E-04 0E+00

Air Total 1E-04 0E+00

Background Total (HMC-16 UCL95) 7E-05 0E+00

Excess Risk Attributable to Site 3E-05 0E+00

Receptor Total Attributable to Site Receptor Risk Total  3E-05 Receptor HI Total  2E-03

Shading of totals:

Cancer risk <1E-6; HQ<1

Cancer risk < 1E-4

Cancer risk>1E-4; HQ>1

Soil background risk differs between the Homestake Facility and LTAs because the ROPCs that contribute to background risk differ

Outdoor Air

Surface  Soil

Page 6 of 6

I I I I 

C=::J I 
I 

I 
I I I 
I II I 

I 
I 
I 

II II I I II 

I I I II II I I II 

I 
I 
I 
I 


	EDS_39468_20200622 GRP RIFS Final RI Report Text
	EDS_39468_20200428 GRP RIFS Final RI Report Figures
	20200428 GRP RIFS Final RI Report Appendices (1)
	Appendix A - Mill Tailings Chemistry, Engineering Properties, and Stability
	Appendix B - Well Logs
	Appendix C - Completion Report for Reclamation of Off-Pile Areas at the Homestake Mining Company of California Uranium Mill
	Appendix D - EPA Soil Data
	Appendix E - Land Treatment Area Background Soil Concentration Data
	Appendix F - HHRA Supporting Information
	Appendix G - Data Usability Report
	Appendix H - Risk Assessment Guidance for Superfund Part D Planning Tables


	barcodetext: 100021754
	barcode: *100021754*


