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' P.o. box 98.
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i (505)287 4450
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UPS Next Day Alr: 0858 087 MR 6

Mr. Joseph Holonich, Chief
| U.S. Nuclear Regulatory Commission

High Level Waste and Uranium
Recovery Projects Branch MSM T7J9

Div. of Waste Management
Rockville, MD 20852

SUBJECT: Docket 40 8903, License SUA 1471
Semi Annual Environm9ntal Monitoring Reporting Requirements
Request for Amendment of License SUA 1471

Dear Mr. Holonich:

Mr. Louis Carson of NRC Region IV conducted an audit of our Homestake Mining
Company's (HMC) Grants Project on January 12 14,1998. In assessing our response
to a violation from a February 13,1997 audit conducted by Mr. Robert Evans, many
_ questions arose regarding HMC's response, it was finally concluded that confusion
exists among everyone involved as to what is expected of HMC regarding this

|violation. There are several sources that have brought about this confusion, including
apparent conflicting license conditions. I

It was suggested by Mr. Carson that Homestake should review the matter in depth
and reach agreement with the NRC on the expectations of HMC regarding License

Conditions 15 and 35 of license number SUA 14'71. Mr. Ken Hooks of your staff has h
.-

been advised that we intended to document this review and submit our findings to
him for possible NRC resolution.

. Background --- - -

License Condition 15 states:
The results of all effluent and environmental monitoring required by this license
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,

I shall be reported in accordance with 10 CFR 40, Section 40.65, with copies of
I the report sent to the NRC. Monitoring data shall be reported in the format

shown in the attachment to SUA 1471 entitled, "Sampie Format for Reporting
Monitoring Data." NI ground water data shall be reported as described in

| License Condition No.35, lApplicable Amendment : 51

License Condition 35 states:
The licensee shallimplement a compliance monitoring program
containing the following:

i

A. Implement the monitoring program shown in Table 2 as
revised by the licensee's August 25,1997 submittal and

i

Table 3 of the licensee's January 9,1995, submittal. !

(Applicable Amendment: 28)

B. Comply with the following ground water protection standards at
i brine evaporation ponds point-of compliance Wells D1 and BP, at
| the inactive tailings impoundment point of-compliance Wells Y and'

X, and the active tailings impoundment point-of-compliance Wells
S4, S3, M5, and DO with background being recognized in Well P:

chromium = 0.06 mg/l, molybdenum = 0.03 mg/l, selenium =
0.10 mg/l, vanadium = 0.02 mg/l, uranium = 0.04 mg/!, radium-
226 and 228 = 5.0 pCi/l, and thorium-230 = 0.30 pCi/l.

C. Implement the corrective action program described in the
September 15,1989, submittal due to exceeding ground water
protection standards, with the object!w of returning the
concentrations of chromium, rmiybdenum, selenium, thorium 230,
uranium, and vanadium to the concentration limits specified in 35B
above.

D. Operate the lined evaporation pond and enhanced evaporation
system as described in the June 8 and 28,1990 submittals.

E. Submit a semi-annual 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.
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The violation in the April 2,1997 NRC inspection report indicr:9d that all information
was not provided in the Semi Annual Monitoring Report as requ: red by License
Condition No.15. Specifically, data including error estimates, lower limits of

,

detection, and comparison of the sample results to effluent guideline values were not
included in the report. On page 11 of the report, the auditor indica'.ad that "the
environmental monitoring program in place at the site consisted of air particulate
sampling, radon sampling, and measurement of the ambient gamma exposure rates at|

six to eight sample stations. Vegetation, soil, surface water, and sediment sampling
were no longer required at the site." Note that groundwater monitoring was not
included in the auditor's description of the environmental monitoring program. On page
13 of the report, the auditor more carefully defines the omitted data by the phrre,
"For exaniple, the error estimates were not provided for the environmental TLDs and
the radon measurements. In addition, error estimates, lower limits of detection, and
percent of concentration limits were not provided for the air particulate ramples."

HMC's May 1,1997 response to the Statement was "This violation is related to
| improper format for Attachment 1, Perimeter Particulate Air Sampling, a table of air
; sampling results in the Semi Annual Environment report submitted to NRC each year."

The NRC's May 22,1997 letter indicated that the response was acceptable but noted
that "Please note that the first violation was related to your failure to submit all
environmental data to the NRC as required by the license, not just your failure to

| submit the report in a format presented by the license." HMC interpolated this
statement to mean that ground-water data which is the subject of the second violation
was tied to the first violation because some of the same data was missing from thei

semi annual report.

Mr. Louis Carson, the NRC inspector, on January 14,1997 indicated to HMC staff
that the only important constituent in the current environmental monitoring program
was groundwater, since it would be easy to demonstrate that perimeter radioactive
particulates, radon, and exposure rates were not influenced by the current site
operations. He indicated that the groundwates at the location of the point-of-
compliance wells should be considered effluent and the data reported accordingly. In
addition, he pointed out that much of the groundwater data that HMC currently
reports in the Semi Annual Environmental Report is not required.

In the Semi-Annual Environmental Report for the first half of 1998, HMC presented
the radionuclides in air data in the proper format with the exception of uranium which
is analyzed by fluorometric analysis. The vendor provided an LLD for all samples
which was presented in Section 6.0 of the report. LLDs for Rn-222, and Ra 226, Ra-
228, and Th-230 in air and water were also presented in Section 6.0. Cnmparison to

,
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the effluent guidelines were done for air particulate data. No errors were reported for
i Rn 222, environmental exposure ratos, and radionuclides in water,

issues

As one looks at all of the information related to this violation, it is apparent that
confusion exists, some of which is attributable to the License Conditions Nos.15 and

, 35. The last sentenco in License Condition 15 states that all groundwater data shall
| be reported as described in License Condition No. 35. While groundwater data are

reported in the Semi Annual Environmental Reports, HMC did not consider that the
format requirements of NRC Regulatnry Guide 4.14 Table 3 were required. For
example, Table 3 requires all uranium concentration data to be reported in Ci/ml and
compared to 10 CFR Part 20 offluent guidelinos while License Condition 35 requires
uranium concentrations to be compared to the sito standards expressed in mg/l. The
10 CFR Part 20 effluent guidelines for water are expressed in Ci/ml and are much
higher than the current site standards which are based on background levels. The
audit report by Mr. Evans appears to support this position in that in describing the
environmental monitoring program, groundwater monitoring was noticeably absent
frorn the list of environmental monitoring activities.

A second issue is related to the finding itself. At the closcout from Mr. Evan's audit, it
was HMC's understanding that the finding related only to air particulate data.
Unfortunately, HMC did not adequately review the basis for the finding that was
clearly presented in the backup material, in HMC's response, the belief that this was
related only to air particulato data was explicitly stated. NRC's response stated that
HMC's response was acceptable although it might be argued that NRC recognized at
the time that the findio 3 was broader than just radioactive particulate. HMC
interpreted NRC's lead 1 cautionary statement as meaning that it was not only a |

,

format problem related to air particulate but that the LLD and errors were also not
|

reported.

Suggested Resolution

HMC suggeste that the last sentence of License Condition 15 be deleted. A now
sentence should be added c.:: follows: "For the purposes of 10 CFR 40.65 reporting
ground-water for Tablo 3 requirements, only ground-water radionuclide data from the
point of compliance wells and background Well P shall be reported."

In addition, HMC requests that License Condition 35 be amended as follows:

1. The Uconsee shall implement a compliance ground-water monitoring program to
assess the performance of the ground-water restoration program. This program
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is separate from the requirements in Ucense Condition No.15. The Licensee
shall:

A. Implement the ground water monitoring program shown in Groundwater
Monitoring Program, Table 2 (8/97h as revised by Licensee's August 25,
1997 submittal.

B. Comply with the following ground water protection standards at the
point of compliance Wells D1, BP, S4, S3, M5, X, Y and DQ, with
background being recognized in Well P:

molybdenum = 0.03 mg/l, selenium = 0.10 mg/l, vanadium = 0.02 mg/l,
uranium =0.04 mg/l, radium 226 and 228 = 5.0 pCl/l, and thorium
230 = 0.30 pCl/l.

C. Implement the corrective action program described in the September 15,
1989, submittal due to exceeding ground-water protection standards,
with the ground water restoration program objective of returning the
concentrations of, molybdenum, selenium, thorium 230, uranium, and
vanadium to site standards concentrationt.

D. Opi ate the two lined evaporation ponds, pond #1 and pond #2, and the
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.

E. Submit, by March 31 of each year, a performance review of the
corrective action program that details the progress towards attaining the
ground water protection stendards.

HMC has obtained the additional groundwater data for the point of compliance
groundwater monitoring wells and has revised the Semi-Annual Environmental
Monitoring Report for the first half of 1997 to include this data. The errors have been
added to the presentation of the exposure rate measurements.

The radon 222 measurements are made using Landauer Track Etch detectors. Track-
Etch detectors were not commonly in use in 1980 when Reg. Guide 4.14 was issued.
After consulting with the vendor, a precision can be calculated from the error reported
for the calibration factor, although this may not truly represent the total error. The
vendor also advised us that the precision was 30 pCi(day / liter), or approximately 0.2
pCi/l for a six month deploymerit. This LLD complies with the Reg. Guide 4.14. HMC
has reported this value as an LLD although it is probably higher than this based on the

,
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reported error in the calibration factor. The limit for Radon-222 will be compared to
the 10 CFR 20, Appendix B, Table 2 value of 1E-8 Ci/ml.

Enclosed is the revised Semi Annual Environmental Report, January June 1997 that
incorporates these changes for your review. HMC believes that this response has
addressed all outstanding issues reyiewed during the January 12,1998 NRC
inspection and discussed with Mr. Ken Hooks of your office on January 13,1998.
With the suggested Licer,se Amendment to License Conditions 15 and 35, the
expectations will have boon made clear.

With the above changes, then the first sentence in License Condition 35E should be
deleted to avoid duplication with License Condition 15, and the words "and Table 3 of
the Licensee's January 9,1995, submittal" be removed from License Condition 35A
since this statement is related to the environmental report requirements of License
Condition 15.

The reporting requirements for uranium, radium 226, radium 228 and thorium 230
in the Semi Annual Environmental Monitoring Report are in Cl/ml. The site
standards for this project are set on the basis of mg/l for uranium and pCill for
radium 226, radium-228 and thorium 230. All discussions and comparisons are,
therefore, presented relative to the units that the site standards are bared on.
Therefore, HMC requests that future semi annual reports use mg/l for uranium and
pCill for radium 226, raulum 228 and thorium-230 rather the <!Ci/l.

HMC would also like to propose that License Condition No. 35D, be modified by
adding the operation of evaporation pond #2 to License Condition No. 350. This
change would allow the deletion of License Condition 39 which was added to the l

License when permission was granted by the NRC to construct the second !

evaporation pond.

NRC letter dated March 10,1995, Subject: " Reduction of Parameters MonMred
under Grants Mill Groundwater Corrective Action Program," authorizes the removal
of chromium as a monitoring parameter from License Condition No. 358 and C. I

HMC requests that chromium be removed from Licenne Condition No. 35B nnd C.

Also, HMC would like to propose, at the suggestion of the past two NRC
compliance inspectors, that License Condition No.14 be reworded as:

Condition No.14. Any equipment, supplies, or manpower that comes in contact
with tailings sand and/or slimes will be monitored using
Standard Operating Procedures prior to leaving the radiologically
control area.

..
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We are very anxious for a timely resolution of this issue since we are currently
preparing the Semi Annual Environmental Report for the second half of 1997. Please
call me if you need te discuss this or need additionalinformation.

Sincerely,

HOMESTAKE INING COMPANY

Roy R. ellan
Corporate Manager, Reclamation

Enclosure
1

xc: Mr. Ken Hooks, Project Manager
Mr. C. Cain, NRC, Arlington, TX
Mr. Lewis Carson
Mr. Harold Barnes, Director EHSGA, SFO
Mr. George Hoffman, Hydro Engineering
File HMC Grants (2)
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1.0 INTRODUCTION
.

This Semi Annual EnvironmentalMor' . ing Report summarizes efDuent monitoring data
recorded for Homestake Mining Company of California - Grants Project (Homestake) from
January through June 1997, in some instances, data collected prior to this period is also included
in the report because it was not available at the time Homestake submitted their previous
semi annual report. The submittal of this report to the appropriate Nuclear Regulatory
Commission (NRC) Regional Office and New Mexico state agency within 60 days after January 1,
and July 1 for each year of operation is required for all uranium mill facilities pursuant to 10 CFR
Part 40.65. The monitoring data and the report format have been selected by Homestake
representativesto satisfy the requirements of 10 CFR Part 40.65.

Homestake's monitoring and surveillance program for radioactive effluent releases have been
designed to insure the project comp ance with 10 CFR Part 40, and Part 20 U.S. NRC Standardsp

fpdtgestion Acainst Radiation and closely approximates programs as described in NRC's
Regulatory Guide 4.14, Radiolocical EfDuent and Environmental Monitoringat. Uranium Mills.
Some additional effluent monitoring activities that differ from those presented in the Regulatory
Guide 4.14 are required by Homestake's Radioactive Materials License (SUA 1471).

Recontouring reclamation activities began in September 1993 and mill demolition commenced in
late October 1993 and was completed December 10,1995. A mill decommissioningcompletion
report was submitted in February 1996. The large tailings pile has been recontoured and covered
with interim cover on the top and radon barrier on the outslopes. Bedding and erosion protection
was placed on outslopes. Soil veri 0 cation of the removal of off pile contaminated soil is complete,
with completion report submitted December 18,1995. In addition, a decommissioning report for
the mine ion exchange (IX) plant was completed and submitted in March 1997.

Homestake's grouadwater monitoring program, as outlined in license Condition No. 35, continued
as an ongoing program during this period. The requirements set forth in Condition No. 35 include
the reporting of both radiological and non radiologicalwater quality parameters for specified
wells, as well as the documentation of water injection and collection volumes of the groundwater
cleanup system. The performance review of the corrective action program is submitted annually as
a separate document and contains the groundwater monitoring information for January 1 through
December 3 I of each year, in order to meet NRC's requirement for semi annual reporting,
groundwater monitoringdata for the point-of-compliance wells and background well P are
included in the semi annual environmental monitoring.eport for the first halforthe year.

Condition 35 A. Table 2, titled Table 2 - GroundwaterMonitoring Program (2-93) has been
modified to reflect current monitoring conditions at the site. The up-dated version of the table,
Table 2 (8-97), was submitted to the NRC by letter dated August 25,1997 to replace the old
version of Table 2 - Groundwater AIonitoring Program (2-93).

"

ENVIRONMENTAL MONITORING PROGRAMS

Timc.onitoring requirements for the site are summarized in Tables 1,2, and 3. Details of the
monitoring program are discussed in the following sections.

,

1
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2.1 Air Particulate Monitoring

f lomestake continuously samples total suspended particulate at six locations around the
reclamation site (see Figure 1). Those locations identified as liMC-1,liMC 2 and llMC-3
are areas at the property boundary expected to have the highest predictable concentrations
of airborne radioactive particulate. The predominant wind direction is from the Southwest;
accordingly,IIMC 1,llMC 2 and liMC-3 are generallylocated down wind from

|
liomestake's reclamation activities. The location identified at 1-lMC 6 represents
background conditions,and is located due west of the large tailings pile at the western most
side of the property boundary. LocationsifMC-4 and HMC-5 represent the sites of the
nearest residences.

11omestake uses a Sierra Instruments Model #305 200 liigh Volume Air Sampler (or
equivalent)to continuously sample the e.mbient air of the locations shown in Figure 1. The
samples are collected on 8 inch by 10-inch Whatman glass fiber filters (or equivalent)
which are changed weekly or more frequently as required by dust loading. Energy
Laboratories,Inc analyzes the collected samples quarterly for Natural Uranium. Radium-
226.and Thorium 230,

2.2 lbdon Gas Monitoring

Radon gas concentrationsare monitored on a continuous basis at the eight locations
identified in Figure 1. The background station for radon gas is HMC #16, located
Northwest of the site. Landauer Corporation's track etch passive radon monitors (PRM),

'

or the equivalent, are used to continuouslymonitor rodon gas at each sampling location.
Semi annually, Homestake personnel place new alpha particle sensitive detectors at
monitoring locations and the exposed detectors are retrieved and returned to Landauer
Corporation for analysis. The technique by which the PRM detectors measure radon gas
concentrations consists ofexposing an alpha particle sensitive plastic detector, which is
mounted in a plastic container, to ambient air. The decay of radon gas contained in the
ambient air causes imprint tracks on the alpha sensitive detector that can then be counted at
a later time. The radon gas concentration can subsequently be calculated by determining
the number of tracks per unit area of the detector. A filteris placed over the container
opening to inhibit the entrance of any alpha-emitting dust paiticles. -

3.0 WATER QUALITY MONITORING

Table 2 (8 97) outlines the sampling frequency and parameters monitored. Additionally,the
volumes of water injected and recovered as part of the ground water cleanup program is monitored
on a weekly frequency and the values are documented. A performance review report is submitted
by February 28 of each year according to License Condition 35E. In order to comply with 10 CFR
40.65, the groundwater monitoring data for the point-of-compliance wells and background P are
includedin this Semi AnnualEnvironmentalReport.

2
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4.0 DIRECT RADIATION
.

Gamma exposure rates are continuously monitored through the use of thennoluminescent
1

dosimeters (TLD) at each of the seven locations identifiedin Figure 1. Each TLD badge consists I

of five LIF chips selected for uniform response and placed in a plastic holder. The plastic provides
adequate protection from weather for these badges to be used out-of doors. The TLD's are

exchanged semi annually and analyzed by an approved independent laboratory (currently Eberline
Instrument Co.). The integrated levels of direct environmental radiation are recorded for each of
the seven locations. HMC #16 is considered the background location for direct radiation.

i

l
5.0 SURFACE CONTAMINATION |

The Occupational Monitoring Program requirements are summarized in Table 3. The aspects
related to contamination control are discussed briefly below.

j

5.1 PersonnelSkin and Clothing

The monitoring of personnel for alpha contamination is required as part of all radiation work
permits using standard operating procedures. No releases of personnel or clothing above
administrative limits were reported during this reporting period.

5.2 Survey of Equipment Prior to Release for Unrestricted Use

Equipment surveys are required for all equipment that is to be removed from contaminated
areas as specified in radiation work permits. Standard Operating Procedures are used for these
surveys. No releases of contaminated material above NRC release criteria were reported.

6.0 LOWER LIMIT OF DETECTION

Homestake representatives have calculated the Lower Limit of Detection (LLD) for each
measurement system, where applicable, to more accurately evaluate concentrations of radioactive
material measured in the environment surrounding the mill site. The lower limit of detection is
defined in the U.S. Nuclear Regulatory Guide 4.14 as the smallest concentration of radioactive
material sampled that has a 95% probability of being detected, with only a 5% probability that a
blank sample will yield a response interpreted to mean that radioactive material is present. Since
the LLD is a function of sample volume, counting efficiency, radiochemical yk!J, etc., it varies for '

different sampling and analysis procedures.

For the individual measurement systems for which Homestake has calculated LLDs, the following
formulawas utilized:

LLD = 4.66 S 6

3.7 E 4 EVY exp (4.At)

Wnere:
LLD is the lower limit of detection (microcuries per milliliter);

3
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Se is the standard deviation of the instrument background counting rate (counts per
second);!

3.7E4 is the number of disintegrations per second per microcurie;
| E is the counting efliciency (counts per disintegration);

V is the sample volume (milliliters);'

Y is the fractional radiochemical yield (when applicable);
), is the radioactive decay constant for the particular radionuclide; and;
At is the elapsed time between sample collection and counting

The value of S used in the calculation of the LLD for a particularmeasurement system will be3

based on the actual observed variance of the instrument background counting rate. The laboratory
has been instructed to report the LLD for each measurement considering all of the parameters
associated with the measurement system and the sample size.

The vendor laboratory that performed the ar. ilyses reported herein has documented that the LLD
for air and water samples will meet or exceed the requirements in Regulatory Guide 4.14. This
assumes a minimum water sample size of I liter and an air sample volume of 2 E09 ml. The LLD
for radon 222 is reported by Landauer,Inc. The LLDs for the constituents are:

Ra 226.Th 230in air 1 E.16 pCl/ml
Rn 222in air 30 pCi(d/l)
U-nat in air i E 16 pCl/ml
U nat in water 2 E 10 pCi/ml
Ra 226,Th 230in water 2 E 9 pCi/ml
Ra 228 in water 1 E 9 pCi/ml

U nat is analyzed by a nuorometric method by the current vendor laboratory, in order to determine
the LLD, the laboratory has performed the analysis on a blank sample many times and uses the
standard deviation of these background measurements to calculate the LLD. This LLD is specified
for all analyses as long as the sample size or volume meets the minimum value.

7.0 ANNUAL STATUS REPORT FOR TAILINGS AND EVAPORATION POND
EMBANKMENTS

.

I License Condition 12 specifies that periodic inspection of the large and small tailings
embankments are made and documented. The results of the inspections for 1997 will be included
in the second half Semi Annual Environmental Report.

8.0 DATA SUMMARY AND CONCLUSIONS

The summaries of Ilomestake's effluent monitoring program included in this submittal contain data
for each of the regulated parameters released to unrestricted areas.10 CFR Part 40.65 requires that
Homestake submit it's effluent release monitoring data to the NRC within 60 days of the end of the
six month period ending January 1 and July 1 of each year. Homestake is submitting this report to
satisfy the regulatory requirements cited above. For some monitoring systems, the data summaries
that Homestake is submitting contain data collected prior to the beginning of this six month

4
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reporting period. Homestake believes that the inclusion of this additionalmonitoring data is
important to more accurately identify any trends regarding emuent levels and demonstrate
compliance with all appropriate regulatory requirements. Also, data that was not available for
Homestake's previous emuent monitoring report is included in the summaries. Included in this

reporfs attachments are summaries of the results of the effluent monitoring activities conducted by
Homestake and pertinent to the required monitoring time period.

In addition Table 2, which lists the monitoring requirements for the site has undergone a minor
revision, partly to clarify some of the well locations, but mostly to ensure that the monitoring
program reflects the current activities at the site. The table, titled Table 2 - Grormdwater
Mon /toring Program (8 97) was submitted to the NRC by letter dated August 25,1997 as a
replacement to Table 2 - Grosmdwater MonitoringProgram (2 93). For the purpose oithis tepott,
only the ground water monitoring data at the point of compliance wells and backgroural well P are
considered required to meet 10 CFR 40.65 requirements.

An evaluation of the radiolophal concentrations in efiluent released and a comparison of those
values to the licensee's previously reviewed design objectives of the Source hiaterial License is
required by 10 CFR Part 40.65 and Part 20 to be included in this submittal.

Ilomestake representatives have utilized *wo approaches in this report to demonstrate that the
quantities of emuents released satisfy tu regulatory standards and meet the criteria of the
Radioactive hinterials License. The two data evaluation approaches are: 1)comparisonsof
emuent release values to NRC emuent concentration standards; and 2) graphic demonstrations to
show trends. Both evaluation methods indicate that Homestake's releases to unrestricted areas
generally are at background levels. It should be noted that most emuent concentrations have

substantially decreased from those concentrations that existed during the early reclamation period.
This is expected as site reclamation continues and all of the contaminated material has been

covered with clean soil. Also,it is demonstrated in this report that the effluents released by
Homestake during the period of January 1 through June 31,1997 do not exceed the allowable
effluent release levels pursuant to the requirements of 10 CFR Part 20.

The data collected in many of Homestake's effluent monitoring programs can be readily compared
- to 10 CFR Part 20 values. Homestake has not exceeded 10 CFR Part 20 values in any of their
effluents monitored during the period covered by this report. Individual effluent monitoring-
program results are more fully discussed in the following paragraphs.

TP nirbome radiological particulate concentrations for samples collected at the restricted area
boundary of Homestake during the period covered by this report exhibits levels well below 10 CFR
Part 20. The average U-Nat concentration, for both quarters, at location HhtC 5 (Nearest
Resident) for 1997 was 13 percent of emuent concentration standard. The average U Nat
concentration, for both quarters, at the background location (HhtC 6) was 1 percent of the effluent
standard. Therefore the net U Nat concentration at the perimeter station considered the Nearest
Residence was 12 percent of the concentration standard Rn-222 concentrations measured at the
project boundary, including background contributions of sources unrelated to the Grants project,
range from 1.2 to 2.1 pCi/l Average background during the period was 1.2 pCill. The boundary
outdoor radon measurements included in this report exhibit levels that are similar to those reported

5
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In Homestake's last effluent monitoring report. In general the air quality monitoring data'

demonstrates that releases of altborne radioactiveparticulate and radon gas from the Grants project
are quite small and below levels that are allowed under 10 CFR Part 20. It should be noted that
radon gas values will vary over a large range due to the topography of the area. Radon gas will
concentrate in the valleys, such as the project area.

Vegetation and soll samples are no longer required on an annual basis per Amendment 24 to
Source Material License.

I

Perimeter TLD exposure rates are presented in Attachment 3. The perimeter Location No. 5 (N. of
Nearest Residence) exhibited an exposure rate of 4.59 pR/h, which is approximately twice as high

'

ne the other locations. While this location had previously been slightly elevated relative to the
oiners, the large difference during the October 1996 to April 1997 six month period led HMC to
conduct an investigation.The exposure rates were monitored in and around all of the motoring
stations. It was discovered that on two of the stations, piping with surface contamination was used
as legs for the platforms. Contact exposure rates for one leg of Station No. 2 was 60 R/h while

one of the legs of Station No. 5 was 400 pR/h. The contaminationlegs were replaced and another
radiological survey conducted. Measurements indicate that at the TLD location at Station No. 5, a
reduction of approximately 2 pR/h occurred by replacing the leg. This is equivalent to only 0.4
mrem / week or 25 percent of the approximately2 mrem / week that Station No. 5 was elevated
above the other stations. However, the measured exposure rate at Station No. 5 is now within I to 2
pR/h of that at the other stations, indicating that the exposure rates are within0.4 mrem / week.
There were no known activities near any of the monitoring stations during this period that would
have affected the exposure rates in the areas. We therefore have assigned a value of 2.9
mrem / week or 37.7 mrem /qr for Station No. 5 for the period October 1996 to April 1997.

.
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TABLE 1 - Environmental Monitoring Program Excluding Groundwater Monitoring

Type of Sample Number Locations Method Frequency phna leal

AIR

Particulates 3 liMCl,liMC2,llMC3 at Continuous Weekly filterchange NaturalUranium,
or nearthe site boundary (Iligh Vol.) or more frequentlyas Radium 226,
in sectors that have the required. Samples Thodum 230
highest predicted composited and

|- concentratiohsof analyzed quarterly.
! radioactiveairborne
| particulates.
|

2 HMC4, HMC5 at nearest Continuous Weekly filter Natural Uranium,
occupledresidences (High Vol.) change,or more Radium 226,

frequentlyas Thorium 230
required. Samp.a
compositedand
analyzed quarterly.

1 IIMC6 background Continuous Weekly filter NaturalUranium,
location (High Vol.) change,or more Radium 226,I

frequentlyas Thorium 230
required. Samples
compositedand
analyzed quarterly.

Radon Gas 8 Locationsdescribedin Continuous Semi Annual Rn 222
Air Particulates& Track-etch
HMC7 on S boundary &
HMC16 as a background

DIRECT 7 Locationsdescribedin Continuous Semi-Annual Gamma
RADIATION Air Particulates& Track-etch Exposure Rate

HMC 16 as a background

_
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' TAHil 2 - Groundwater Monitoring Program (8-97)
,

WellNumber Parametersto be Monitored FrequencyofMonitoring

#1 & #2 Deepwell C Quanctly

#1 & #2 Deepwell D Annually

All Active injection Wells Rate & MonthlyTotal Monthly

BroadviewAcres A Semi Annually
SUBL. SUB3,453

BrondviewAcres A (except waterlevel) Semi Annually
SUB2

BroadviewAcres B (except waterlevel) Annually
SUBL, SUB2,5UB3,434,446,453

'
Felice Acres A Semi Annually
490,492,493,494

Felice Acres B Annually
490,492,493,494

Murray Acres A Semi Annually
R02, 844

Murray Acres B(no waterlevelin 804) Annually
802,804, 820,844, WCW

Pleasant Valley A (no waterlevelin 835) Semi Annually
638,835, 846

Pleasant Valley B (no waterlevelin 835) Annually
688,835, 846

Regional B(except waterlevel) ^^""AUY
905,910,917,920,942

Site Monitoring Wells A Quanerly
B, CW2, CW3, CW4R PM, WR7,
WRil, X, Y

Site Monitoring Wells B&F Semi annually
B, CW2, CW3, CW4R. PM, WR7,
WRi l, X, Y

SecondarySite Monitoring Wells A Semi-annually
BC,81, BP, Dl, DC, DM, DZ, F, FB,
I, K2, KM, KZ, M4, MO, N, O, S, SO,
SV, T, W. WRS, WR9

Secondary Site Monitoring Wells Water LevelOnly Semi annually
GH, CW21

C3 WORD GMP REVISED 8 97
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' TABLE 2 - Groundwater Monitoring Program (8 97)
.

WellNumber Parametersto be Monitored FrequencyofMonitoring

Secondary Site Monitoring Wells B Annually

BC, B l, BP, CW9, Dl, DC, DM, DZ,
F, FB, I, K2, KM, KZ, M4, MO, N, ND,
O. S. SO, SV, S2, T. W. WR9 WR5

BSecondarySite Monitoring Wells Semi Annually
931,934

SecondarySite Monitoring Well A Quarterly
NC B Semi Annually.

Secondary Site Monitoring Wells B (no waterlevelin 933 or 945) Semi Annually
'

929,933,945, CW40

All ActiveCollectionWells E Monthly

All ActiveCollectionWells B Annually

| All Active Collection Wells Collection rate, water level and total volume for Weekly
, weck
l

Reversal Wells Water Level Weekly
B, BA, "Z, KF, SO, SP, S1, S2

E Coil Pond, W Coll Pond . B(WCollPond nowaterlevel) Quarterly

E Coll Pond, W Coll Pond F ' Semi annually

DQ, M5, S3, S4 3 Quarterly

DQ, M5, S3, S4 F Semi anm. ally

Background Wells P, PI, P2 B Quarterly
F Semi annually

Background Wells DD, Q, R B&F Annually

A= Water I.evel, SO , U Nat, Se, TDS
'.4

B= Water Level, pH, TDS, SO , Cl,ilCO , CO , Na, Ca, Mg, K, NO , U Nat, Se, Mo, Ra 2264 3 3 3

C= SO,TDS g
4 -

D= Ca, Mg, K, Na, itCO , CO , Cl, S0 , pH, TDS, Al, As, Ba, Cd, Co, Cr, Cu, CN, F. Fe, Pb, Mn, Hg, Mo, Ni, NO as N, Se,3 3 4
3Ag,2n, U.Nat, Filtered Ra 226

E= Water Level,SO4, U Nat,TDS
F= V, Ra 228.Th 230

= = _ = = -_-_

CAWORSOMP-REVISED 8 97
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TABLE 3. Occupational Monitoring Program

Analytical
Type of Sample Number Locations Method Frequency Parameters

Lapel Personal As required by As required by 11P 1 As required by Alpha,U Nat
Air Sample RWP RWP(2 L/ min or RWP

eq.)
LapelPersonal As required by N/A lip 1 As required by Flow rate
Air Sampler RWP RWP
Calibration
Release of As required by Potentially llP-4 As required by Alpha, beta
Equip. RWP Contaminated RWP gamma

Equipment and
Materials

ALARA N/A As required by RPA ifP6 N/A As required
by RPA

Respiratory As required by As required by llP 7 N/A N/A
Protection RWP RWP

Protection
Llionssay As required by As required by HP8 Ilaseline, U Natin

RWP RWP after mill Semi annual urine
decommissioning:
termination

Instrument Variable Radiation Detection HP 10 6 months or less N/A
Calibration Instrumentsin use
Personnel Variable Personnel HP il Quarterly Gammt
Gamma (TLD)
Personnel As required by As required by HP 12 As required by Alpha
Contam. RWP RWP RWP
Radiation As required Mill Site HP 14 initial & annual Training
Protection taught by RPA for people working refresher Class &
Training (certified with groundwater Written Test

indh idual) or physicalwork
subjectsas per with tailings sand /
Reg Guide 831 siimes

llP-# = llomestake procedure number; RPA = Radiation Protection Administrator;RWP = Radiation Work
Permit: TLD = Thermoluminescent Dosimeter

- - - - - - . - - . , - --
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Table 2.1.1 - Water Quality Analyses for Well DQ
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' ENERGY LABORATORIES,1NC..

. 7

SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. WY 82601
MAILING: P.O. BOX 3258 CASPER. \W 82602*/MGTA! SI
E mati: energy @trib.com * FAX:(307) 2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235-0515e,u,..e .aam o.neo.e en

il

WATER ANALYSIS ILEPORT. Il0MESTAKE MINING CO.

Sample ID/Date:
DQ/319/

8-6-97/1405
Laboratory ID:

97 47202
Report Date:

09 04 97
Revised Report Date: January 19,1998

''
I |

| 11

*

Malor lens Units '' Lower I.lmit of Detection" Results
Calcium Ca mg/L 1.0 570
Maenesium Mg mg/L 1.0 388
Sodium Na mg/L 1.0 5150
Potassium K mg/L 1.0 16.0
Carbonate CO, mg/L 0.10 0
Dicarbonate HCoi mg/L 0.10 2380
Sulfate 50, mg/L 1.0 10:00
Chloride Cl me<L 0.10 1550
Nitrate + Nitrite as N NorNO: mg/L 0.10 26.1

J

Non Metals

Total Dissolved Solids @ 180'C TDS mg/L 2.0 19200
pil std. units 0.10 7.79-

Trace Metals
Molybdenum Mo mg/L 0.03 68.40
Selenium Se mg/L 0.005 1.95

Radiometric

Uranium ""U rr 3/L 0.0003 40.0

* Uranium Precision t ' 3.60

Uranium ""U Ci/mL 2.0E 10 2.7E-05

*Urardum Precision 2.4E-06

Radium 226 "Ra pCl/L 0.2 0.4
Radium Error Estimate t 0.3
Radium 226 *Ra pCi/mL 2.0E 10 4.0E-10
Radium Error Estimate 3.0E 10

Quality Assurance Data Target Range
Anion meq 294.96

Cation meq 285.16

WYDEO A/C Balance *. 5 +5 1.69

Cale TDS mg/L 19080

TDS A/C Balance dec. 85 0.80 1.20 1.01

' precision is calculated using standard deetation of mean of replicate analyses multiplied by concentration

* Lower Limit of Detection is related to reporting limiu suggested by Regulatory Guide 4.14 in some cases.

pim t.\reportswhenu97%omestakewaterWqid7:02.nls

COMPLETE AN ALYTIC AL S ERVICES
_ ._ .
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WATER ANALYSIS REPORT . In>ESTAKE SIINING CO.

~

Sample I.D./Date: DQl0319/
02 24 97/1033

Laboratory ID 97 16226
Report Date: 02 09 97

Revised Report Date: January 19.1998

Sf ajor Ions Units Results " Lower Limit of Detection"
*

Calcium (Ca) mg/L 645 1.0
hfaenesium '51g) mc/L 497 1.0
Sodium (Na) rng/L 3960 1.0
Potassium (K) mg/L 11.3 1.0
Carbonate (CO ) mc!L 0 0.103

Bicarbonate (HCO ) mg/L 1910 0.103

Sulfate (50 ) mg/L 7870 1.04

Chloride (Cl) mc/L 1340 0.10
Nitrite + Nitrate (NO: + NO ) as N me/L 101 0.103

Non Aletals

Total Dissolved Solids (TDS) @ 180'C me/L 16500 1.0
pH | std. units 7.60 0.10

Trace Sietals
_

Molybdenum (Mo) mg/L 3.91 0.03
Scienium (Sen eg!L 5.23 0.005

Radiometric

Uranium (U"") mg/L 64.5 0.0003

* Uranium Precision 5.81

Uranium (U"") pCi/mL 4.4E-05 2.0E 10'

' Uranium Precision 3.9E-06

Radium 226 (Ra $ pCl/L 0.9 0.2

Radium Error Estimate 0.2

Radium 226 (Ra"$ uC1/mL 9.0E 10 2.0E 10

RadiumError Estimate 2.0E 10

Quality Assurance Data Tarcet Range
Anion meq 240.23
Cation meq 246.13

WYDEO A/C Balance % 1.21 5 - +5
Cale TDS mc/L 15726

TDS A/C Balance dec. % 1.05 0.80 1.20
' precision is calculated using standard denation of mean of repucate analyses multiplied by concentration

| *1,ower 1.imit of Detection" is related to seporting linuts suggested by Regu! story Guide 4.14 in some cases.

pim r:reporu\clwnu9T.homesake\wstersiq4Ji9\l6226.sts

COMPLETE AN ALYTIC AL SERVICES
- , __
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ENERGY LABORATORIES, INCe
Ai SHIPPING: 2393 SALT CREEK HIGHWAY e CASPER, WY 82601

# ##
. MAILING: P.O.COX 3258 CASPER WY 82602*

E-mail: energyCtnb.com o FAX:(307) 2341639 * PHONE:(307) 235-0515 * TOLL FREE:(B88) 235 0515Sange *Casset *OJeene e Resee Cary

.m

WATER ANALYSIS REPORT . IlOhtESTAKE MLNLNG CO.

Sample ! DJDate:
DQ/0319I

05-06-97/10:15
Laboratory ID: 97-27192
Report Date: 06-06 97
Revised Report Date: Januarv 19,1998

NinJor Ions Units Results ' " Lower Limit of Detectioo"
Calcium (Cal mg/L 535 1.0*
Magnesium (Me) me/L 494 1.0
Sodium (Na) i r9g/L 4500 10
Pmassium (K) I me/L 11.4 1.0
Cartrnate (COi) mg!L 0 0.10
Bicarnorate OICO ) me/L 2110 0.10
Sulfate (50 ) meL 9580 1.04

Chloride (Cl) mg!L 1530 0.!0
Nitrite + Nitrate (NO, + NOil as N mel 64.8 0.10

.

Non Metais |

Total Dissolved Solids (TDS) @ 180'C i me/L 17500 | 1.0
~

pH | std. units 7.67 1 0.10

Trace 51etals |
Chromium (Cd I me/L < 0.05 4 0.05
Molybdenum (Moi i me/L 48.1 0.03

| Scienium (Sen i mgfL 3.39 0.005
t

Vanadium (V) I me/L < 0.01 0.01

Radiometric |

g rei(U % i mg!L 49.4 | 0.0003
' Uranium Precision 4.45 I

Umnium (tf'") uCUmL 3.3E45 2.0E 10
' Uranium Precision t 3.0E46
Radium 226 (Ri2*) pCUL < 0.2 0.2
Radium Error Estimate t !).2

22
'

Radium 226 (Ra *) uCUmL < 2.0E 10 2.0E-10
Radium Error Estimate t 2.0E-10
Radium 22.1 fRa 5 pCi/L < l.0 1.0

22

Radium Error Estimate t 1.1
Radium 223 (Ra228) uCi/mL < l.0E-09 1.0E-09
Radium Error Estimate t 1. !E49
Thorium 230 (TF% pCl/L 3.6 0.2
Thorium Error Estimate t Ii
Thorium 230 Th% uCi/mL 3.6E 09 2.0E-10
Thorium Error Estimate _

1.lE49
}

Quality Assurance Data Target Range
Anion meo 283.31
Cation .eq 263.86
WYDEQ A/C Balance ?. 3.55 -5 - + 5
Cale TDS me/L 18042
TDS A/C Balance dec. ?. 0.97 0.80 - 1.20
*precteam is cakulated using standard devlauen et awan or r@ste anal us multip!!ed by concentratiauf

*Lewer 1.Indt of Detection * Le related to reppeting thnits suggested by P.agulatory Culde 4.14 la some cases-

pim r:repomwticaszewnakatwateridq\27172.41:

COMPLETE AN ALYTIC AL S ERVICES
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ENERGY LABORATORIES,INC.
Ai SHIPPING: 2393 SALT CREEK HIGHWAY CASPER, \W 82601e
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WATIR ANALYSIS REPORT IJOMESTAKE MDiING CO.'

Sample ID/Date:
DQI3191

11 4 97/1230
Laboratory ID:

97 63103
Report Datet ~

12 12 97
Rntsed Report Date: January 19.1995

Major lons Uruts " Lower Linut of Detection Resultsa

Calcium Ca mg/L 1.0 463'

Ma gnesium Me mg/L 1.0 295
Sodium Na metL 1.0 5300
Potassium K mot 1.0 19.2
Cartonare CO, me!L 0.10 < 0.10
Dicarbonare HCOi mg/L 0.10 2470
Sulfate SO. me/L 1.0 10000
Chlor.:: C1 I mol 0.10 1200
Nitrate + Nimts as N NOi + NO I mvl 0.10 23.4t

Non-Metals

Total Dissolved Solais @ 180*C TDS mg/L 2.0 19700
pH std. uruts 0.10 7.36

Trace Metals
Chrermum Cr mg/L 0.05 ' < 0.05
Molybdenum teto mg;L Or 60
Seieruum Se mg!L 0.005 1.43
Vanadium V mvL 0.01 0.06

Radiometric
Uranium "U mg/L 0.0003 | 52.3
*Uraruum Preemon t 4.71
Uranium **t) pCumL 2.0E 10 3.5E 05
*Uranrum Preemon t 3.2E-06
Radium 226 "Ra pCUL 0.2 < 0.2
Radtum Eaor Esnmate 0.3
Radium 226 "Ra pCVmL 2.0E 10 < 2.0E-10 -

Radium Error Esamate t 3.0E-10
Radrum 228 mR3 pCUL 1.0 < l.0
Radium Error Estuvate 1.2
Radium 223 mga pCVmL 1.0E 09 < l.0E-09
Radmm Error Esumate 1.2E 09
nortum 230 13'Th pCVL 0.2 0.7
Thonum Error Esamare 0.4
Thonum 230 23*Th *CumL 2.0E 10 7.0E 10
nonum Error Esumate t 4.0E 10

Quality Assurance Data Target Range
Amon meq 284.30
Canon

,
meq 278.66

WYDEQ A/C Balance 7. -5 - + 5 -1.00
Calc TDS mg/L 1.616
TDS A/C Balarre dec. fe 0.80 1.20 1.06

*precanos to calculased anos standard deviados of mean of replicate analyses mainpast by conceau a na

*lawer IJsst of Detection"is related to typerung thats suggested by Regulasory Cmde 4.14 la some cases.

ch enruport VJiants.7%cmessaa.e\wawrWq48103. sis

COMPLETE AN ALYTIC AL SERVICES
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WATER ANALYSIS REPORT - IIOMESTAKE MLNING CO.

Sample ID/Date: DQ/0319/
9-24 97/1423

Laboratory ID: 97-57203 t

,

Report Date: 10 21 97
Revised Report Date: _ January 19.1998

__

-

Radiometric Units " Lower Limit of Detection" Results
Thorium 230 "Th DCi/L 0.2 < 0.2

| Thorium Error Estimate 0.5 l
Thorium 230 " Th .:' i/mL 2.0E 10 < 2.0E 10.'

Thorium Error Estimate 5.0E 10

.

,

"Liwer Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 la some case -

pim r:\ reports \ clients 97\homestake\ water \dq\57203.xis

COMPLETE AN ALYTIC AL SERVICES
_______
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WATER ANALYSIS REPORT - HOMESTAKE MINING CO.

Sample ID/Date:
DQl319/

10-13 97/0948
Laboratory ID: 97 58764

Report Date: 10-23 97
Revised Report Date: January 19, 1998

.

Radiometric Units " Lower T imit of Detection" Results
Thonum 230 u% pCi/L '. .! g,o
Thonum Error Estimate 0.5
Thonum 230 U% pCumL 2.0E 10 1.0E-09
TMnum Error Estimate : 5.0E 10

l

i

-

" Lower Lim't of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 in some cases. I

pim r:\ reports \ctients97\homestake\ water \dq\58764.xts

|
|
|

COMPLETE AN ALYTIC AL S ERVICES
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WATER ANALYSIS REPORT - HOSIESTAKE SIINING CO.

Sample ID/Date:
DQ/319/

10 ' * 97/1530
Laboratory ID: -64731

Report Date: 11 18-97
Revised Report Date: January 19.1998

.

.

-

Radiometric Units : " Lower Limit of Detection" Results
Thorium 230 *Th P i/L 0.2 1.2C
Thorium Error Estimate 0.7
Thorium 230 "Th gCi/mL 2.0E.10 1.2E-09
Thorium Error Estimate 7.0E-10

i

i

.

i

" Lower Limit of Detection" is related to reporting limits suggested by Regulatory G.dde 4.14 in some cases.

pim r:\ reports \ clients 97\ hon:estake\ water \dq\64731.xis

COMPLETE AN ALYTIC AL S ERVICES
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WATER ANALYSIS REPORT - HOMESTAKE MINING CO.

Sample ID/Date: DQ/319/
12-04-97/1310

Laboratory ID: 97-69649
Report Date: 12-29-97

Revised Report Date: January 19,1998 |

.

Radiometric Units " Lower T imit of Detection'' Results
Thorium 230 mTh pCi/L 0.2 < 0.2
Thonum Error Estimate 0.3
Thorium 230 *Th uCi/mL 2.0E 10 < 2.0E-10
Thorium Error Estimate 3.0E-10

l

-

" Lower Limit of Detection" is related to reporting Ilmits suggested by Regulatory Guide 4.14 in some cases,

pim r:\repom\ clients 97\homestake\wateridq\69649 x!s

COMPLETE AN ALYTIC AL SERVICES
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Table 2.1.2 - Water Quality Analyses for Well M5
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ENERGY LABORATORIES, INC.
[Eik SHIPPING: 2333 SALT CREEK HIGMWAY e CASPER. WY B2601
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WATER ANALYSIS REPORT-IlONIESTAKE MINING CO.

Sample I.D./Date: M 5/0334/

02-27 97/0915
Laboratory ID: 97 16393
Report Date: 03 19-97
Reybed Report Date: January 19,1998

'

Maler Ions Units Results " Lower Limit of Detection"
Calcium (Ca) mgIL 199 1.0
Magnesium '' mg/L 42.8 1.0
Sodium (Na) mg/L 465 | 1.0
Potassium (K) mg/L 3.7 | 1.0
Carbonate (CO ) mg/L 0 | 0.103

Bicarbonate (HCO ) mg/L $28 | 0.103

Sulfate (SO4) mg/L 1010 1.0
Chlonde (Cl) mg/L 188 l 0.10
Nitrite + Nitrate (NO + NO ) as N mg/L 4.39 ) 0.103

| Non-Metals

Total Dissolved Solids (TDS) @ 180*C tng/L 2390 1.0
pH std. units 7.64 0.10,

I Trace Metals
Molybdenum (Mo) mg/L 4.41 | 0.03
Selenium (Se) mg/L 0.387 | 0.005

Radiometric

Uranium (U"") mg/L 4.95 0.0003
' Uranium Precision 0.45 .

Uranium (U"") pC1/tr.L 3.4E-06 2.0E-10
* Uranium Precision 3.0E-07

Radium 226 (Ra9 pCi/L 0.6 0.2
Radium Error Estimate 0.2

Radium 226 (Ra"- *) pCi/mL 6.0E-10 2.0E-10
Radium Error Estimate 2.0E-10

Quality Assurance Data Target Range
Anion meq 35.31
Cation meq 33.83

WYDEQ A/C Balance 'E -2.14 5 - +5
Calc TDS mg/L 2192
TDS A/C Balance dec. % 1.09 0.80 - 1.20
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection * is related to reporting limits suggested by Regulatory Guide 4.14 in some cases,

pim r:reporu\ clients 97\homestake\ water \m5\l6393.xis
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ENERGY LABORATORIES,INC,k k 1L h SHIPPING: 2393 SALT CREEK HIGHWAY e CASPER, WY 82601
MAILING: P.O. BOX 3258 CASPER, WY 82602N e

E mail: energy @tnb.com FAX:(307) 2341639 * PHOWE:(307)235-0515 * TOLL FREE:(888) 235 0515ednage * Casper * Gmene e stame Chry

_

WATER ANALYSIS REPORT * IIOMESTAKE h!LNING CO.

Sample I.DJDate: M.5 IDIC/334/
5-7-97/0931

Laboratory ID: 97 27194
Report Datet 06 10-97
Revised Report Dater Januarv 19,1998

Major lons Units Results " Lower Limit of Deteuton"
Caktum (Cal me'L 223 1.0
Marnesium (Mr) mr/L 44 4 1.0

.

Sodium (Na n mr<L 522 1.0
Potamum f K) i mr/L 40 1.0
Carbonate (COi) i mr/L 0 0.10
Bicarbonate (HCOi) I mr>L 544 0 10
Sulfate ISO.) me'L 1100 1.0
Chlorde (C1) me'L 2M 0.10
Nit ite * Nitrate (NO, + NOs) as N mdL i 4.2 A 0.10

Non Metals 1

Total Dissolved Solids iTDS) @ 180*C mar L j 2430 1.0
pH std. umts | 7.85 0.10

Trace Metals |
Chronuum (Ct) I mg/ L < 0 05 0.05
Molvbdenum (Mol i me!L 5.0 0.03
Setemum (Sei mg,L 0.328 0.005
Vanadium (Vi mr!L < 0.01 0.01

Radiometrie

Uranium (U"") mg!L 4.23 0.0003
*Uramum Prectston t j 0.38

Uranium (U"$ | uCUmL 2.9E-06 2.0E 10
*Uramum Precision t 2.6E 07

Radium 226 (Ra% pCi/L 11.6 0.2,

| Radium Error Estimate t 1.1

Radium 226 (Ra $ pCi/mL !.2E 08 2.0E 10
Radium Error Esnmate t 1.1 E-09

Radium 225 (Ra 8) pCi/L < l .0 1.0
Radium Error Esnma:e 1.2

tRadium 223 (Ra h pC1/mL < l.0E-09 1.0E-09 1

Radium Error Esnmate t I.2E 09
&num 230 (Th S pCi/L < 0.2 0.2
&num Error Esnmate t 0.3

u&num 230 rnt S uCi/mL < 2.0E 10 2.0E 10
Thonum Error Esumate t 3.0E 10

Quality Assurance Data Target Range
-

Amon meo 37.89
Canon meo 37.65
WYDEQ A/C Balance % -0.31 -5 - + 5
Calc TDS mg/L 2388
TDS A/C Balance dec. % l.02 0.80 - 1.20
*precasme e cakniated taans sinadard dmados of unen *pncamos h cal *prwoon a cal *pnemum u cal *pncision is cakulated e .iand

%wer IJagt et Dmenom* la ninted no nyernag lieuts suggemd by Reguissory 4.% 4.14 to socne cases.
pun t nponstlicou97\homestame\wstar\m$\27194 als
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ENERGY LABORATORIES,INCe i

kNkh SHIPPING: 2393 SALT CREEK HIGHWAY CASPER. WY 82601o

MAILING: RO. BOX 3358 CASPER. WY 83602* '

.

E mait energy @trib.com . FAX.(307)2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235-0515smage.c..e .o.u.ne.a . ecar

WATER ANALYSIS REPORT. I!O5tESTAKE SlINING CO.

Sample I.DJDate: M 5/334/
5-7 97/0930

Laboratory ID: 97-27195
Report Date: 06-10-97
Revised Report Date: January 19.1998

Stafor lons Units Results ' " Lower Limit of Detection"
Calcium (Ca) mg/L 220 1.0
Magnestum (Mrs mg/L 43.8 1.0

*

Sodium (Na) mg/L 517 1.0
Potassium (K) mg'L 3.9 1.0
Carbonate (COi) nia/L 0 0.10
Bicarbonate (llCO ) me/L 542 0.10
Sulfate ISO 4) mg/L 1080 1.0
Chlonde (Cl) I mg/L 200 0.10
Nitrite + Nitrate (NO + NO,) u N | meet 4 53 0.103

Non Nietals |

Total Dissolved Solids (TDS) @ 180*C l mail 2434 1.0 |
pH ! std. umts 7.83 0.10 )

Trace Sletals |

Chromium (Cr) I mg/L < 0.05 0.05
; tolvbdenum (Mo) | mg/L 4 97 0.03
Setemum (Se) i mrL 0.342 0.035

~

Vanadium (V) | mr/L < 0.01 0.01

Radiometric |

Unmum (U"") I mg/L 4.59 I 0.0003

' Uranium Precision t 0.41

IJramum (U"") uCUmL 3.lE 06 2.0E 10
'Uratuum Precision t 2.8E&
Radmm 226 (Ra% pCi/L < 0.2 0.2
Radium Error Esamate t 0.2

Radium 226 (Ra 5 uCumL < 2.0E 10 2.0E-10

Radium Error Esnmate t 1 2.0E 10

Radium 228 (Ra% pCUL < l .0 1.0

Radium Error Esnmate e 1.2

Radium 228 (Ra"$ uCUmL < l.0E@ 1.0EG
Radium Error Esamate t 1.2E@
Thorium 210 (Th") pCUL < 0.2 0.2
Thonum Error Esumate t 0.3

Thonum 230 (Th*) uCUmL < 2.0E 10 2.0E 10
Thonum Error Esnmatet 2.0E-10

Quality Assurance Data Target Range
Amon meo 37.35
Catton meo 37.23

WYDEQ A/C Balance % -0.16 5 +5
Cale TDS mg/L 2356
TDS A/C Balance dec. % 1.03 030-1.20
*preciar e .s enkulmead unat standard dettanoe of meme of repucate amadyses multiphed by concentrance

'teve tJaat of Detecnos" la reinred to reperung hans sussened by Reguineary Guade 4.14 in some cases.

pan rreponswlismu97Jmmestateswascrun5U7193.x1:
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. ENERGY LABORATORIES,INCe
t SHIPPING: 2393 SALT CREEK HIGHWAY * CASPE;1, WY 82601

N MAILING: P.O. BOX 3258 * CASPER, WY B2602

E mail: energy @tntLcom * FAX:(307) 2341639 * PHONE:(307) 235 0515 * TOLL FREE: (888) P'*-M15S4mnge * Casper e Gdieste * Itases City

.

WATER ANALYSIS REPORT-IIOMESTAKE AllNING CO,

Sample ID/Date:
MS/3341

8-11 97/1340
Laboratory ID:

97-47327
Report Date: 08-27 97

Revised Report Date: January 19,1998

'

Major Ions Units " Lower Limit of Detection" Results
Calcium Ca mg/L 1.0 208
Mrgnesium Mg mg/L 1.0 41.9
Sodium Na mg/L 1.0 522
Potassium K mg/L 1.0 4.6
Carbonate CO, mg/L 0.10 0
Bicarbonate HCO, mg/L 0.10 536
Sulfate SO4 mg/L 1.0 1100
Chlande C1 mg!L 0 'O 209
Nitrate + Nitrite as N NO, + NO: | mg/L 0.10 4.86

Non-Metals |
Total Dissolved Solids @ 180*C | TDS | mg/L 2.0 2480
pH | | std. umts 0.10 7.72-

Trace Metals
Molybdenum Mo mg/L 0.03 | 4.96
Selenium Se mg/L 0.005 | 0.386

| ,.-
! kadiometric-

Uranium ""U mg/L 0.0003 4.58
* Uranium Precision 0.41
Uraniura ""U ttCi/mL 2.0E-10 3. lE46
* Uranium Precision 2.8E-07
Radium 226 *Ra pCi/L 0.2 < 0.2
Radium Error Estimate ;.; 0.3
Radium 226 *Ra uCi/mL 2.0E-10 < 2.0E-10
Radium Error Estimate 3.0E-10

Quality Assurance Data Target Range
Anion meq 37.94

1Cation meq 36.71 1

WYDEO A/C Balance % -5 - + 5 -1.651

Calc TDS mg/L 2375
TDS A/C Balance dec. % 0.80 - 1.20 1.04
* precision is calculated using standard deviation of mean of replicate analyres multiplied by concentration

" Lower Limit of Detection * is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

pim r:\ reports \ clients 97\homestake\waterim5\47327.x!s
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ENERGY LABORATORIES,INC.
L SHIPPING: 2393 SALT CAEEK HIGHWAY CASPER, WY 82601e

N, MAILING: P.O. BOX 3238 Cwsn WY 82603*

E freil; en:rgyOtnb.com * FA)L , . s/) 2341639 * PHONE:(307) 235-0515 * TOLL FREE:(888) 2354515sana,. .cm.r . o.nea . a* w cuy

4

WATER ANALYSIS REPORT. IIO5tESTAKE MINING CO.

Sample ID/Date:
M5/334/

10 30-97/1113
Laboratory ID:

97-64939
Report Date: 12-01 97

Revised Repor' Date: January 19.1998

Major Ions Units " Lower Limit of Detection" 'Results
Calcium Ca mg/L 1.0 232*
Magnesium Mg mg/L 1.0 48.2
Sodium Na mg!L 1.0 543
Potassium K mg/L 1.0 4.7
Carbonate COi mg/L 0.10 < 0.10
Bicarbonate HCO, I mg/L 0.10 485
Sulfate SO. | mg!L 1.0 .200
Chlonde | Cl i mrL C 10 203
Nitrate + Nitnte as N | NOi + NO, I nie!L 0.10 19.5

<

Non Aletals

Total Dissolved Solids @ 180*C TD3 mc/L 2.0 | 2650
pH { std. umu d.10 | 7.95

Trace Metals |
Chronuum Cr i me L 0.05 < 0.05
Molybdenum Mo i mg/L 0.03 4.24
Seieruum Se I me> L 0.005 0 600
Vanad.um V I mgiL 0.01 < 0 01

Radiometric |

Uramum ""t! | mrt 0.0003 3.88
'Uraruum Precision t j 0.35
Uramum ""U {e.7UmL 2.0E 10 2.6E46
'Uramum Precision t 2.4E47
Radmm 226 *Ra DCi/L 0.2 < 0.2
Radium Error Esumate t 0.3
Radium 226 E*Ra aci/mL 2.0E-10 < 2.0E 10 -

Radium Error Esumate t 3.0E 10
Radium 223 us

Ra pCi/L 1.0 < l.0

Radium Error Esumate t 1.7
Radium 228 us

Ra aCl/mL 1.0E49 < l.0E.09
Radium Error Esumate t 1.7E-09
Thonum 230 "Th pCi/L 0.2 < 0.2
1honum Error Esumate t 0.3
Thonum 2'O "Th uCumL 2.0E 10 < 2.0E 10
Thonum Error Esumate t 3.0E 10

Quality Assurance Data Target Range -
Anion meq 40.08
Canon meo 39.;5
WYDEO A/C Balarice % 5 +5 4.93
Calc TDS mg/L 2560

.

TDS A/C Balance dec. % 0.80 - 1.20 1.04

*practsloe is calculased mung standard deviance of riesa of replicate analyses naminpued by concestrance

"lawer Lismet of Detection" is retased to reperung umass sutaested by Reiruteenry Code 4.14 to sonne cases,

ch r WportsklierusthhomestaketwacerWM3444939.21s
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ENERGY LABORATORIES,INC.
SHIPPING: 2393 SALT CREEX HIGHWAY CASPER, Y'Y 82601e

MAIUNG: P.O. BOX 3258 e CASPER.WY 82602N. _ . .
E mait energy @tnb.com * FAX:(307) 2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515edhage * Casser e Gmene o meses Ctry

WATER ANALYSIS REPORT-IlO3tESTAKE 51INING CO.,

Sample I.D./Date: S-3/0335/

02 27 97/1000
Laboratory ID: 97 16394
Report Date: 03-19 97
Revit*d Report Date: January 19,1998

Slalor Ions | Units Results " Lower Limit of Detection"
*

Calcium (Ca) |' mg/L 315 1.0
hlagr.esium (Mc) | mg/L 73.3 L0
Sodium (Na) mg/L 878 | 1.0
Potassium (K) mg/L 6.9 1.0
Carbonate (COi) mg/L 0 0.10
Bicarbonate (HCO ) mg/L 777 | 0.10i

Sulfate (SO ) | mg/L 2030 | 1.0
Chlande (Cl) | mg/L '

| 0.10
Nitnte + Nitrate (NO: + NO ) as N j rng/L J.92 1 0.103

Non-Stetals |

Total Dissolved Solids (TDS) @ 180*C | mg/L 4460 | 1.0
pH | std. units 7.67 | 0.10

Trace Metals
h!alybdenum (Moi mg/L 6.41 | 0.03
Selenium (Se) I mg/L 0.699 | 0.005

- Radiometric
N

Uranium (U ") mg/L 15.0 0.0003
' Uranium Precision 1.35

Uranium (U*") pCi/mL 1.0E-05 2.0E 10
* Uranium Precision j 9.2E 07

Radium 226 (Ra""') pCi/L 0.7 0.2
Radium Error Estimate 0.2

Radium 226 (Ra"' ') pCi/mL 7.0E-10 2.0E-10
Radium Error Estimate 2.0E-10

Quality Assurance Data Targat Range
Anion meg 62.58
Cation meg 60.21
WYDEO A/C Balance % -1.93 -5 - + 5
Calc TDS mg/L 1967
TDS A/C Balance dec. % 1.12 0.80 - 1.20
* precision is calculated using standard deviation of mean of rep!1eate analyses multiplied by concentration

" Lower Linut of Detectfun* is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

pun r:repom\ clients 97\hornestakeiwater\s3\t6394.xis
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N I[L ry ENERGY LABORATORIES,INC.
M SHIPPING: 2393 SALT CREEK HIGHWAY CASPER, WY 82601e

MAILING: P.O. BOX 32:5 CASPER, WY 82602eM8NA CM
E-mail: energy @tnb.com . FAX:(307) 234-1639 * PHONE:(307) 235-0515 * TOLL FREE:(B88) 235 0515gaarge * Casper * Qawne * Rased Cay

. _araar

I
WATER ANALYSIS REPORT IlOMESTAKE MINING CO.

'

Semple I.DJDate: S-3/335/

5-7 97/1015
Laboratory ID: 97 27196
Report Date: 06 10-97
Revised Report Dater January 19.1998

Major Ions i Units Results " Lower Linut of Detection"
Calcium iCal merL 350 l0
Marnesium (Me) me/L 75.7 1.0

.

Sodium 'Ns) me!L %5 1.0
Poiassium (K) me/L 7.3 1.0
Carbonate (cod I me!L 0 0.10
Bicarbonate (HCOO i me/L 816 0.10
Sulfate (SO.) I me!L 2150 1.0
Chiande (C1) mez L 275 0.10
Nitnte + Nitrate (NO + nod as N mr/L 3.71 0.103

Non-Met als |

Toral Dissolved Sohds (TDS) rc 110*C i merL | 4443 i 1.0
pH I std. umts | 7.89 | 0.10

Trace Metals |

Chromium (Cr) | me!L i < 0.05 0 05
Molvtxtenum (Mai ) me<L 6.97 0.03
Setemum (Sen i meiL 0.497 0.005
Vanadium lV) | me, L i < 0.01 | 0.01

Radiometrie

Uraruum (U"") mg/L I4.6 ( XJ3

'Uratuum Precision t | 1.31

Uramum (U**) aC1/mL 9.9E-06 2.0E 10
*Uraruum Pre tston t 8.9E47

Radium 226 (Ra *) pCi/L 0.6 0.2
Radium Error Esnmate t 0.1

Radium 226(Ra *) aCi/mL 6.0E 10 2.0E 10
Radium Error Esnmate 1.0E.10

f

Radium 223 (Rans) pCi/L < l .0 1.0

Radium Error Esnmate t 1.3

Radium 223 (Rans) pCi/mL < l.0E49 1.0E49
Radium Error Esumate 1.3E49

Thorium 230 (Th*) pC1/L 0.6 0.2
Thonum Error Esnmate t 0.2

2Thorium 230 (Th 3 pCi/mL 6.0E-10 2.0E 10
Donum Error Esnmate t 2.0E.10

Quality Assurance Data Target Rane,e
Atuon meo ! 66.18
Canon meq 65.95
WYDEQ A/C Balance % -0.17 -5 - + 5
Cale TDS mg/L 4247
TDS A/C Balance dec. % l.05 0.80 - 1.20
*precause is calculased usag saaedard dev6ataan of mene of repucase analyses muitaphed by concentrance

%wer Linut of Detection * la rotated to reperung hauts aggened by Regulasary Guade 4.14 in some cases,

pun rwportsstienu972cmesake\wetees)\27196.41:
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ENERGY LABORATORIESs INC.N.[kt SHIPPING 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
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WATER ANALYSIS REPORT HONIESTAKE MLNLNG CO.

Sample LDdDatet S4 IDIC/335/
'5 7-97/1016

Laboratory ID 97-27197
Report Date: 64097
Revised Report Datet Januarv 19,1995

Major ions } Units Results ' Lower Limit of Detection *
Calcium (Ca) I met 347 I .0
Magnesium (Mt) met 75 0 1.0

.

Sodtum (Nat mg!L 958 1.0
Poustrum (K) me/L 73 10
Carbonate iCOd me/L 0 0 10
Bicarbonate iHCO,) me<L ?O4 0.10
Sulfate 150.1 merf. _ 2135 10

.

Ch!ande tCl) I
,,

278 0 10,

Nitrue + Nitrate (NO, + nod as N l 3.03 0.10

Non41etals I

Total Dissolved Sohds (TDS) @ 180*C met 4392 1 1.0
pH std. umts 7 91 | 0 10

~

i

Trace Metals
__

Chromium (Cr) mert < 0 05 0 03|

Molvbdenum (Mon I mg1 7.0 0 03
Selenium (Se1 me/L 0.493 0 005
Vanadium (V) me!L < 0.01 0.01

'

Radiometric j

Uramum (U% | ug/L 14.2 0.0003

' Uranium Preession t i 1.23

Uramum (U") pCVmi 9.6E 06 2.0E 10

* Uranium Precision t 8.7E 07

Radium 226 (Ra"-$ pCi/L < 0.2 _ 0.2

hadium Error Estimate t 0.3

Radium 226 (Ra*) pCl/mi < 2.0E 10 2.0E 10

Radium Error Esumate t 3.0E 10

Radium 229 (Ra") pCLt < l .0 1.0

Radium Error Lauma:e t 1.2

Radium 228 (Ra") pCumi < !.0E-09 1.0E-09

Radium Error Esumate 1.2E4)9

T1umum 230 (Th") pC1/L < 0.2 0.2

Thorium Error Estimate t 0.3
Thonum 230 (Ip3% sci /mi < 2.0E 10 2.0E 10

Thonum Error Estima+e t 3.0E 10

Quality Assurance Data Targat Raneet

Amon mea 65.71
Cauon meo 65.44

WYDEQ A/C Balance % -0.20 5 +5
Cale TDS mg/L 4216
TDS A/C Baiance dec. *T, 1.04 0.80 - 1.20
*pewe mee is saacutaned usina mansard devisase et man er repucm analywe munipu d by concestranee

" Lower flest of Desectine* la related to reporttag ones soggested by Ragulatory Guada d.14 la some cases,

pun r:repenswl.rms9Momessaks\weist\s)U7197.als
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ENERGY LABORATORIES,INC.
k . .. kh SHIPPING: 2393 SALT CREEK HIGHWAY CASPER WY 82601e

MAILING: P.O. BOX 3258 CASPER, WY 82602eSNM O
E mait energy @tnb.com + FAX:(337) 2341639 * PHONE:(307) 235-0515 e TOLL FREE:(888) 235 051544sgs e c aseer a Gauene * Ree.4 Cay

WATER ANALYSIS B5'" ORT- HOAfESTAKE 511NING CO.

Sample IlvDate:
'

S3/335/

8-11 97/1415
Laboratory ID: 97-47328

Report Date: 08-27 97
Revised Report Date: January 19,1998

:.

*

Malor lons Units " Lower Limit of Detection" | Results
Cal:ium Ca mg/L 1,0 293
Macnesium Mg mg/L 1.0 66.2
Sodium Na mg/L 1.0 896,

Potassium K mg/L 1.0 7.7
Carbonate COi mg/L 0.10 0
Bi:arbonate HCO mg/L 0.10 822i

! Sulfate S0 mg/L 1.0 1950,

Chloride Cl mg/L 0.10 276
, Nitrate + Nitrite as N | NO,+NO 2 mg/L 0.10 | 2.71

Non-Metals

Total Dissolved Solids @ 180*C TDS mg/L 2.0 4140
pH std. units 0.10 7.74

'

Trace Metals
Molybdenum | Mo mg/L 0.03 7.30
Selenium | Se mg/L 0.005 0.280

_

Radiometric

Uranium ""U mg/L 0.0003 13.6
* Uranium Precision 1.22
Uranium N"U uCi/mL 2.0E 10 9.2E-06
* Uranium Precision 8.3E-07
Radium 226 "*Ra pCi/L 0.2 0.6
Radium Error Estimate 0.2_

Radium 226 C'Ra uCi/mL 2.0E-10 6.0E-10
I ,Radi_um Error Estimate 2.0E-10

3cality Asturance Data Target Range
'

Anion meg 62.07
Cation

WYDEQ A/C Balance %
'

59.32mrq

-5 - + 5 -2.26
'

Cale TDS mg/L 3912
TDS A/C Balance dec. % 0.80 - 1.20 1.06
* precision is calculated using standard deviation of mean of replicate analyses mritipi.ed by concentration

" Lower 1.imit of Detection'* is related to reporting limits suggested by Regulatory Guide 4.14 la some cases.

pun t \repormchents97Jtometukewaer\s3\473::3.zis
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ENERGY LABORATORIES,1NCe
_ A NAkk SHIPPING: 2393 SALT CREEK HIGHWAY e CAOPER, WY 82601

MAILING: P.O. BOX 3258 e CASPER, WY 82602# # I D d.
E mat energy @tnb.com * FAX:(307) 2341639 * PHONE:(307)235 0515 + TOLL FREE (888) 235 0515enna,e.c .om.m a ony

.

WATER ANALYSIS REPORT. I!OMESTAKE MINDG CO.

Sample ID/Date:
53/335

10 30-97/0945
Laboratory ID: 974t938

Report Date: 12-01 97
Revised Report Date: January 19. 1995

Slajor Ions Units ' Lower Linut of Detection * | Results
Caletum Ca mg/L 1.0 283'

Maenesium Mg mgrL 1.0 A .4
Sodium Na mg/L 1.0 935
focassium K me!L 1.0 | 7.6
Cardonate CO, mg!L 0.10 < 0.10
Dicartx>nate HCO3 me!L 0.10 799
Sutrate 50 mg/L 1.0 1900
Chlonde 1 Cl mg/'. 0.10 | 256
Nitrate + Nitnte as N I NOrNO me<L 0.10 | 2.483 ,

Non-Metals

Total Dissolved Sohds @ 180'C l TDS me!L 2.0 1 4170
pH I std. uruts 0.10 | 7.94

Trace Nietals
Chronuum | Cr merL 0.05 < 0.05'

Molvtxienum | Mo mell 0.03 6.90
Seteruum | Se me/L 0.005 0.433
Vanadium i V mg/L 0,01 < 0.01

Radiometric
Uramum I ""U me/L O.0003 14.2

'

*Uramum Precision t 1.28
Uramum ""U aCVmL 2.0E 10 9.6E45
*Uramum Precision 8.7E-07
Radium 226 C*R2 pCVL 0.2 < 0.2
Radium Error Esumare t 0.3
Radium 226 u'Ra uCVmL 2.0E 10 < 2.0E.10
Radium Ftror Esumate t 3.0E-10
Radium 228 *Ra pCVL 1.0 < l .0
Radium Error Esnmate t 1.7
Radium 228 ''Ra aCVmL 1.0E 09 < l.0E4)9
Radium Error Esumate t 1.7E-09
honum 230 USTh pCUL 0.2 < L2
Thonum Error Esnmate t 0.4
Thonum 230 *Th uCVmL 2.0E 10 < 2.0E 10
Donum Error Esumate t | 4.0E-10 !

l
Quality Assurance Data Target Range |Amon meq 60.14

Canon mea 60.86
WYDEf) A/C Balance % -5 +5 0.59
Cale TDS me/L 3867
TDS A/C Balance dec. % 0.80 - 1.20 l.08
*precastos is cakalated unas standard demaos of mean of repucate saniyees multipued by concenernoom

'14wer iluut of Detectson* la reinted to reperung tinuts suggested by Regulatory Cmde 4.14 in sonne cases,

pun rireponswhems97\homestake\wstansN4938.zis
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Table 2.1.4 - Water Quality Analyses for Well S4
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ENERGY LABORATORIES,1NC.
t SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601

###U MAILING: P.O.BCX 3258 * CASPER. WY 82602
E mait energy @inb.com * FAX:(307) 2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515s.n . . c.. , . om . a ca,

WATER ANALYSIS ''.EPORT - !!OMESTAKE 511NING CO.

Sample I.D./Date: S-4/03361

02 27 97/1035
Laboratory ID: 97-16395
Report Date: 03-19-97
Revised Report Date: January 19.1998

Sla|or Ions | Units Results " Lower Limit of Detection"
-

Calcium (Cal i mg/L 352 1.0
Maenesium (Mc) I me/L 90.4 1.0
Sodium (Nan | mg/L 466 1.0
Potassium (K) mg/L 6.3 1.0
Cr ue (CO ) mg/L 0 0.103

B.m .nate (HCOi) mg/L 472 0.10
Sulfi. (502) me/L 1630 1.0
Chloride (Cl) mg/L 201 0.10

| Nitrite + Nitrate (NO, + NOi) as N | mc/L 2.46 0.10

Non4fetals

Total Dissolved Solids (TDS) @ 180*C mg/L | 3390 1.0
pH

,. std. units } 7.65 0.10

| Trace Metals
Molvbdenum (Mo) mg/L I 3.55 0.03
Selenium (Se) i me/L | 0.304 0.005

Radiometric

Uranium (U"") mg/L 5.50 0.0003
* Uranium Precision 0.50

Uranium (U"'') pCi/mL 3.7E-06 2.0E-f0.
' Uranium Precision 3.4E-07

Radium 226 (Ra") pCi/L < 0.2 0.2
Radium Error Estimate 0.3

Radium 226 (Ra*) pCi/mL < 2.0E-10 2.0E-10
Radium Error Estimate 3.0E-10

Quality Assurance Data Target Rai.2e
Anion meg 47.53
Cation -

meq 45.56
|WYDEO A/C Balance % -2.12 -5 - + 5
Calc TDS mg/L 2993
TDS A/C Balance dec. % 1.13 0.80 1.20
* precision is calculated using st.ndard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection * is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

pim r: reports \ clients 97\homestake\ water \s4\t6395.xis

COMPLETE AN ALYTIC AL S ERVIC ES
. - _ _ _ _
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9 ENERGY LABORATORIES,INC.,

N[kt d SHIPPING: 2393 SALT CREEK HIGHWAY CASPER, WY 82601e

WO WU MAILING: P.O.DOX 3258 CASPER, WY 82802e

E-mait energy @tnb.com FAX:(307)234-1639 e PHONE:(307) 235-0515 e TOLL FREE:(B88) 235-0515sam,..c .on=w ca,a

WATER ANALYSIS REPORT. IIOMESTAKE MINING CO.

Sample I.DJDate: S-4/336/

5-7 97/1123
_ Laboratory ID: 97-27193

~
Report Date: Januarr 19,1998

Redsed Report Date: Januarv 19.1998

Major lons Unks Results ! * Lower Linut of Detection *
Calcium iCan me., L 441 1.0*

Magnesrum (Mg) mg/L 103 1.0
Sodium iNai mot 603 1.0
Porassium iK) met 7.0 1.0
Cartonate (COi) mgt 0 0.10
Bicarbonate t HCO,) mg/L $53 0.10
Sulface (50.) mg!L 1915 1.0
Chionde iCl) mol 192 0.10
Narnte + Narrate (NO + NO ) as N me L t.93 0.102 3

Non-Me'.als |

Toul Dissolved Solna (TDS) @ t80' I mel I 3980 | 1.0
pH | sid. uruts | 7.71 } 0.10

Trace Metals |

Chronuuni (Cr) meL < 0.05 0.05
Molvtvjeni.m (Mon meL 2.25 0.03
Setemum Sei me/L 0.182 0.005
Vanadiu's (V) meL < 0.01 0.01

Radiometric |

Urumm (tfS 1 me/L 6.29 0.0003
eUraruum Precision 0.57
Ursmum itfS uCVmL 4.3EM 2.0E 10
eUrsreum Precison 3.8E 07
Radium 226 (Ra% pCUL 0.9 0.2
Radium Error Esnmate t 0.2
Radium 226 (Ra % uCVmL 9.0E 10 2.0E 10 '

Radium Error esnmate t 2.0E 10
Radium 223 (Ra% pCi/L < t .0 1.0
Radium Error Esnmate t 1.3

Radium 223 (Ra% aCVmL < t.0EG 1.0EO)
Radium Error Esumate 1.3EG
Thonum 230(Th% pCi/L < 0.2 0.2
Thonum Error Esnmam t 0.3
Donum 230 tTh% uCVmL < 2.0E 10 2.0E-10
Thonum Error Esnmate i 3.0E 10 |

Quabty Assurance Data Target Range
Aruon meo 54.5 t
Canon meg 57.03

WYDEQ A/C Balance % 2.26 -5 - + 5
Calc TDS mg/L 3546

(TDS A/C Balance dec. % 1.12 0.80 - 1.20
*p.m a cnicuisted usang standard devtance of mean of repkate analyses mulupued by concensruoaa

*! ever Lhnee of Detecnon* Is reisted to reporttag lieues suggested by bguissary Gode 4.14 la some casas,

pun rreportswinnu@hoenestatawacertaa\27193.x1s

COMPLETE AN ALYTIC AL S ERVICES
..
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ENEi3GY LABORATORIES,INC.
kNkh SHIPPtNG: 2393 SALT CREEK HIGHWAYA CASPER. WY 82601*

MAluNG: P.O. BOX 3258 * CASPER.WY 82602
E mad: energv0tnb.com . FAXr(307) 2341639 . PHONE:(307) 235-0515 TOLL FREE:(888) 235 0515

| .% .c . . . cw

WATER ANALYSIS REPORT -IIOSIESTAKE SILNING CO.

Sample ID/Date: S4-3361

08 20-97/1435
Laboratory ID: 97-48186

Report Date: 09-22 97
Revised Report Date: January 19.1998

_

'

Major Ions Units " Lower Limit of Detection" Results
Calcium Ca mg/L 1.0 540
Magnesium Mg mg/L 1.0 120
Sodium Na mg/L 1.0 696
Potassium K mg/L 1.0 7.8
Carbonate CO, mg/L 0.10 0
Bicarbonate HCO mg!L 0.10 623i

Sulfate sos mg/L 1.0 2470
Chloride Cl | mg/L 0.10 230
Nitrate + Nitrite as N NOi + NO: | mg/L 0.10 0.79

Non-Metals

Total Dissolved Solids @ 180*C TDS mail 2.0 4600
'

pH | std. units 0.10 7.99

Trace Metals
Molybdenum Mo mg!L 0.03 2.10
Selenium Se mg/L 0.005 0.099

Radiometric
Uranium N"U mg/L 0.0003 7.53
* Uranium Precision 0.68
Uranium ""U uCi/mL 2.0E-10 5. lE-06
* Uranium Precision 4.6E-07
Radium 226 2 Ra pCi/L 0.2 0.7
Radium Error Estimate 0.2
Radium 226 *Ra uCi/mL 2.0E-10 7.0E-10
Radium Error Estimate 2.0E-10

Quality AssuranceData Target Range
Anion meq 68.21
Cation meg 67.46
WYDEO A/C Balance % -5 - + 5 -0.55
Calc TDS mg/L 4379
TDS A/C Balance dec. % 0.80 - 1.20 1.05

*preculon is caktdated using standard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection * is related to reporting lizmts suggested by Regulatory Guide 4.14 in some cases.

pim rnrepom\ctienu9M.omesake\ water \s448186.xis

COMPLETE AN ALYTIC AL SERVIC ES
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-~ ENENGY LABORATORIES,INC.
At SHIPPING: 2393 SALT CREEK HIGHWAY e CASPER, WY 82601

MAILING: P.O. BOX 3258 * CASPER, WY 82602W9 YEN E mat energy @tnb.com . FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(BBB) 235-0515emme.c. .w.a..a.e.e cay

i

WATTR ANALYSIS REPORT . !!OSIFSTAKE MINING CO.,

Sample ID/Date:
S4/336/

11-6-97/1415
Laboratory ID: 97.68104

Report Date: 12 12-97
Revised Report Date: January 19.1998

hfafor Ions Units ' Lower Limit of Detection' Results
Caletum Ca merL I .0 504*

Maenesium Me me/L 1.0 143
Sodium Na me/L 1.0 715
Potaistum K mg!L 1.0 87
Careenste CO, me!L 0.10 < 0.10
Bicarbonate HCO. me/L 0.10 667
Sulfate 50 merL 1.0 2500
Ch!onde Cl mrL 0.10 207
Nitrate + Nicnte as N NOi + NO. i mot 0.10 0.84

Non-Metals

Total Dissolved Solids @ 180*C TDS mrL 2.0 4710
pH std. uruts 0.10 7.85

j Trace Metah
Chronuum Cr mrL 0.05 < 0.05
Molvtdenum Mo i mel 0.03 2.72
Seieruum Se | mr/L 0.005 0.104
Vanadium V | mvl 0.01 0.02

Radiometric
Urstuum '"U me!L 00003 7.74
*Uraruum Precision t 0.70
Uratuum ""U aCVmL 2.0E 10 5.2E 06
*Uraruum Prectston t 4.7E47
Radium 226 "Ra PCVL 0.2 0.8
Radium Error Esnmate 0.2
Radtum 226 "R a aCi/mL 2.0E 10 8.0E 10
Radium Error Esnmate 2.0E 10
Radium 223 "Ra pCUL 1.0 < l .0
Radium Error Esnmate 1.2
Radium 223 maa uCVmL 1.0E 09 < 1.0E49
Radium Error Esnmate t 1.2E49
Thonum 230 % pCi/L 0.2 < 0.2
Thenum Error Esnmate t 0.4
Thonum 230 % i acumL 2.0E 10 < 2.0E 10
Thonum Error Esnmate t i 40E10

Quality Assurunce Data Target Rancei

Atuon meg 68.91
Canon meg 68.43
WYDEO A/C Balance % -5 - + 5 0.35
Cale ES me!L 4415
TDS A/C Balance dec. % 0.80 - 1.20 1.07

*precuten he cakulated unng standard deemuas of mene of repucate analyus smuluptied by concentrance

"1.awer 1. Inst of Detacuse" is related to reporttag ihnsts suggested by Regulasory Gude 4.14 la some cases,

puis t veportsstierus#hwateris4%4104.als

COMPLETE AN ALYTIC AL S ERVICES
1
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Table 2.1.5 - Water Quality Analyses for Well D1
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- ENERGY LABORATORIES,INC.
[M[Md[hh SHIPPING: 2393 SALT CREEK HIGHWAY eCASPER.\W 82601

MAILING: P.O. BOX 3258 * CASPER.WY 82602"> .-

E.m it: cn:rgyCtrib.com + FAX:(307) 2341639 * PHONE:(307) 235-0515 * TOLL FREE:(B88) 235 0515ema,..c .sm .a w cay

WATER ANALYSIS REPORT - HOMESTAKE SIINING CO. -

Sample ID/Date: DL'0737/

02-03-97/0930
Laboratory ID: 97 15624

Report Date: 02 24 97
Revised Report Date: January 20,1998

.

51ajor Ions Units Results ' Lower Limit of Detection"
Sulfate (SO ) mg/L 1180 1.04

Non Stetals

Total Dissolved Solids (TDS) @ 180*C mg/L | 2380 | 1.n ]
Trace 51etals |

| Selenium (Sc) | mg/L | 0.334 | 0.005 |

Radiometric u

Uramum (U'"') mg/L 1.80 0.0003
* Uranium Precision 0.16

Uranium (U"") pCi/mL 1.2E-06 2.0E 10
'Uramum Precision 1. l E-07

* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

.

Il f:\reporu\ clients.97\homestak.e\ water \l5624.xis

1

COMPLETE AN ALYTIC AL S ERVICES
.
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M[NL ENERGY LABORATORIES,INC.
SHIPPING: 2393 SALT CREEK HIGHWAY e CASPER, WY 82601
MAILING: P.O.DOX 3258 CASPER, WY 82602e/ AggpOg
E-mait on:rgyOtrib.com e FAX:(307) 2341639 * PHONE:(307) 235-0513 e TOLL FREE:(888) 235-0515ausay .cesee,.omene.ne m eter

.

WATER ANALYSIS REPORT I!OMESTAKE MINING CO.

Sample ID/Date: D1/73?/

8-6-97/1455
Laboratory ID: 97-47:01

Report Date: 0946-97
Revised Report Date: Januarv 19.1998

-

Majw lens Units ' Lower 1.fmat of Detection * Results
Cak tum Ca mg/L 1.0 237
M unctium Mg mg/L 1.0 59.3

*

Sunum Na mg/L 1.0 485 }Potassium K mg/L I .0 4.6
i Carbonate CO mg/L 0.10 03
|

Bicarbonate HCO mg/L 0.10 442
| Sulfate 50 mg/L 1.0 1150

Chlonde Cl mg/L 0.10 205
Nitrate + Nitnte as N NOi + NO3 mg/L 0.10 7.20

Non-Metals

Total Dissolved Solids @ 180*C TDS mg/ L | 2.0 | 2510
pft std. uruts | 0.10 | 7.77

Trace Metals
Chromium Cr mg/L 0 05 < 0.05
Molybdenum Mo mg/L 0.03 1.57
Setemum Se mgiL 0.005 0.315

~
Vanadium V mg/L 0.01 < 0.01

Radiometric
Uramum ""U mg!L OE03 1.80

'Uramum Precision t O.16
Uramum ""U aCumL 2.0E 10 1.2E-06
*Ursnsum Precision 1.1E-07
Radium 226 "Ra pCUL 0.2 < 0.2
Radium Error Esumate 0.2
Radium 226 6''Ra aCi/mL 2.0E 10 < 2.0E 10
Radium Error Esumate 2.0E 10
Radium 228 c'Ra pCUL 1.0 < l .0
Radium Error Esumate t 1.6

Radium 228 D Ra gCi/mL I.0Em < l.0EG
Radium Error Esumate i 1.6E 09
Thortum 230 % pC1/L 0.2 < 0.2
Thonum Error Esumate 0.1
Thonum 230 % mci /mL 2.0E 10 < 2.0E 10
Thonum Error Esumate t 1.0E-10

| Quality Assurance Data Target Range
Amon meq 37.49
Canon meq 38.00

WYDEO A/C Balance % -5 - +5 0.67
Cale TDS mg/L 2394

,TDS A/C Balance dec. % 0.80 1.20 1.05

*preamos is caacutased mass mandard destaaten et mens et re, sic ie maannes simatieaed by ca.cesareissa

*14 ee Lima et Desenhe* la renesed to repertime Easts eggened by Regulatory Ceute 4.14 la see, cases.
ca r veportsw:tiam 97ao=--wewaarrdtumt.zis

COMPLETE AN ALYTIC AL S ERVICES
.
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Table 2,1.6 - Water Quality Analyses for Well BP
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ENERGY LABORATORIES,1NC.M[M (O SHIPPING: 2393 SALTCREEK HIGHWAY * CASPER,WY 82601
MAILING: P.O. BOX 3258 * CASPER.WY 82602! M M W N U.
E-mail: crogyCtrib.com * FAX:(307)2341639 + PHONE:(307)235-0515 a TOLL FREE:(888) 235 0515. . .c .o . a en

WATER ANALYSIS REPORT . IIO51ESTAKE 511NING CO.

Sample ID/Date: 11P/0738/

02-03-97/1445
Laboratory ID: 97-15625

Report Date: 02 24-97
Revised Report Date: January 20,1998

.

Stalor Ions Units Results " Lower Limit of Detection"
Sulfate (504) mg/L 1290 1.0

Non-51etals

Total Dissolved Solids (TDS) @ 180'C mg/L | 2510 | 1.0 |

Trace 51etals
,

Selenium (Sc) mg!L | 0.519 | 0 005 jI

Radiometri::

Uranium (U"") mg/L 2.22 0.0003
'

' Uranium Precision 0.20
l Uranium (U"") pCl/mL 1.5E-06 2.0E 10

* Uranium Precision 1.4E-07 ,

' precision is calculated using stand rd deviation of mese of replicate analyses multiplied by oncentration

" Lower Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 la some cues.

.

11 f:\ reports \ clients.97\homestak.e\ water \l5624.xis

COMPLETE AN ALYTIC AL S ERVICES
- __.
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ENERGY LABORATORIES,INC.
SHIPPING: 0393 SALT CPEEK HIGHWAY * CASPEG,WY 82601
MAIUNG: RO, GOX 3258 * CASPE3, WY 82602

-

E-mait energyCInb.com o FAX:(307)2341639 * PHONE:(307)235 0515 e TOLL FREE:(888) 235 0515ee .ca.e.,.o m ne.a . car

WATER ANALYSIS REPORT * IlOSIESTAKE htINING CO.

Sample IDSate: BP/738/

8-7 91/1405 I

Laboratory ID: 97 47186 |'

Report Date: 3 no 97
'

Revised Report Date: January 19.1998

_.

!

Major Ions Units * Lower Limit of Detection * Resultsi

| Calcium Ca merL ' t .0 209

f Ma gneset.m Mg m;pL 1.0 $4 2
*

Scalium Na mgtL IO 409
Potassium K mg L 1.0 43
Caroonate CO, mg,L 0.10 0
Bicarbonate HCO, me<L 0.10 $38
Sulfate 50, merL 1.0 869
Chloride Cl mgil 0 10 219,

Nitrate + Nitrue as N NO +NO3 mg/L 0 10 1 90i

Non-Metals

Total Dissolved Soinds @ 180*C TDS me>L 2.0 2120
pH sid. uruts 0.10 7 83.

_

Trace bletals |

Chromium Cr mg<L 0 05 < 0 05
Moivbdenum Mo mg<L 0 03 0.60
Selenium Se mg L 0 003 0.277
Vanadium V mg'L 0 01 < 0 01

Radiometric
Uranium ** U me L 0 0t103 1.30

'Uratuum Precision t 0.12
Uranium ""U SCl, mL 2.0E 10 8 8E47
' Uranium Precision t 7.9E48
Radium 226 % pCVL 0.2 0t
Radium Error Esumate t 0.3
Radium 226 %a pC1/mL 2.0E 10 5.0E 10
Radium Error Esumate t 3.0E 10
Radium 228 WRa pCit 1.0 < l .0
Edium Error Esumate t 1.7

Radium 228 "Ra wi/r4 1.0E49 < l.0E49
Radium Error Esumate t 1.7E49
Donum 230 % pCVL 0.2 < 0.2
Thonum Error Esumate t 0.3
nonum 230 % pCi/mL 2.0E 10 < 2.0E 10
Thonum Error Esumate 2 10E 10

Quality Assurance Data Target Range
Anson - meq 3313
Cauon meq 32.86

W OEQ A/C Balance % 5. +3 4 56
Cale TDS mg/L 2042

TDS A/C Balance dec. % 0.80 1.20 1.04

*;wnue e m sakatases usans mandard emeuse et swee et repucar e amanyme munipued by eencestrasme

*Lewee IdenN et Detetuee' b related to reperting umRS Ouggemed by R*gulatary Ce6de 4.14 la game cases,

sag esepersawlwese4ememakemmer tpw?186. als

COMPLETE AN ALYTIC AL S E RVIC ES
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Table 2.1.7 - Water Quality Analyses for Well Y
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ENERGY LABORATORIES,INC.ME SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601
MAILING: P.O.DOX 3258 * CASPER.WY 82602
E trail: en:rgyOtrib.com . FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(886) 235-0515e . .c . oa==. . aw ca,

WATER ANALYSIS REPORT-IIOSTESTAKE h11NING CO.

sample ).D./ Dates Y/
01 10-97/1300

Laboratory I.D. #1 , 97 11023
Report Date: 02 03 97

Revised Report Date: January 20,1998

|

'
~

Major Ions Units Results Lower Limit of Detection".

Sulfate (50 ) mg/L 2000 1.04

Chloride (Cl) mg/L 367 0.10

Non 51etals

. Total Dissolved Solids (TDS) @ 180'C mg/L | 4230 | 1.0 ]
I

Trace Stetals
Selemum (Se) mg/L 0.641 0.005
Molybdenum (h10) mg/L 11.5 0.03

Radiometric

Uranium (U**) mg/L 7.91 0.0003
' Uranium Precision 0.71

Uranium (U"") Ci/mL 5.4E-06 2.0E 10
' Uranium Precision 4.8E-07
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentention

' Lower 1.imit of Detection" is related to reporting Ilmits suggested by Regulatory Guide 4.14 in some caws.

.

li f:\repom\ clients /1\hamentak.e\ water \l1023. tis

COMPLETE AN ALYTIC AL S ERVIC ES
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'~ ENERGY LABORATORIES,INC,
._

_, j L .. SHIPPING: 2393 SALT CREEX HIGHWAY * CASPEA,WY 82001
MAILING. P.O. BOX 3258 * CASPER.WY 82602t A# ORATOR /Fi
E mail: energy @tnb.com * FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(BB8) 235-0515. . . c . aa.n. . n- ca,

WATER ANA'.NSIS REPORT-HOh1ESTAKE A11NING CO.

Sample ID/Date: Y/0126/

02 06 97/1438
Laboratory ID: 97-15627

Report Date: 02 24 97
_

Revised Report Datet - January 20.1998

.

Slajor Ions Units Results " Lower Limit or Detection"
Sulfate (50 ) mg/L 2130 1.04

Chloride (Cl) m,c/L 405 0.10

Non4fetals

Total Dissolved Solids (TDS) @ 180'C mg/L | 4360 | 1.0 |

Trace SIetals
Selenium (Sc) mail 0.712 0.005
Molybdenum (Mo) I mc/L 12.7 0.10

Radiometric

Uranium (U"'') mg/L 10.0 0.0003
-

* Uranium Precision 0.90

Uranium (U"") pCl/mL 6.8E 06 2.0E.10

* Uranium Precision t 6. l E-07

* precision is calculated using standard denation of ruean of rglicate analyses multiplied by concentration

%wer Limit of Detection"is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

li f;\repons\clienu 97\homestak.e\ water \l56:4.x!s

4

COMPLETE AN ALYTIC AL SERVICES



- - _ .

_ . . _ _ _ -

[M[k(h ENERGY LABORATORIES,INC.
SHIFPING: 2393 SALT CREEK HIGHWAY o CASPER, WY 83601
MAILING. P.O. BOX 3358 o CASPER, WV 82603N

e.,,,,,c. .io..... % mi wrg@r cm*A 307) 23M639 * PHONEH307) 235 0515 * M REE1888) 235 0515

.

. WATER ANALYSIS REPORT-IlO51ESTAKE A11NING CO.

Sample ID/Date: Y/.
02 20 97/1413 -

Laboratory ID:- 97-16190
Report Date: 03 18 97

RevL.d Report Date: January 19. 1998'

====
-

.

.

h!alor Ions Units Results " Lower iimit of Detection"
Sulfate (sos) mg/L 2120 1.0

Chloride (Cl) | mc/L 372 0.10,

Non41etals ~l
Total Dissolved Solids (TDS) @ 180'C | mc/L | 4390 | 1.0 |

Trace Aletals.
hfolvbdenum (510) mg/L i1.8 0.03
Selenium (Sc) mc/L 0.680 0.001

Radiometric'

Uranium (U*") mg/L 8.09 0.0003

' Uranium Precision 0.73

Ursnium (U**) gCi/mL $.5 E-06 2.0E.10

* Uranium Precision 4.9E-07
*pecision is calculated using standard deviation of mean of replicate analyses multiplied by concentratica

'' Lower Limit of Detection" is related to reporting limits s,uggested by Regulatory Guide 4.14 in some cases.

sa g\ r\ reports \ct ients.97\homestak. e\w ate rt y\ l 6 i 90.xis

COMPLETE AN ALYTIC AL S ERVICES
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.

[E[E[MMT ENERGY LABORATORIES,INC.
-

SHIP 71NG: 2393 GALT CREEX HIGHWAY * CASPER.WY B2601
MMLING: P.O. BOX 3258 * CASPER. WY 82602f.M90 #N
E. mad: cnergyCtrib.com * FAX:(307) 23+1639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515e ,..c .om . *cm

.

WATER ANALYSIS REPORT -IIOh!ESTAKE h!INING CO.

Sample ID/Date: Y/
03 04 97/1210

~

Laboratory ID:
~

97 16487
~

Report Date: 03 26-97
Revised Report Date: Jar.uary 19.1998

.
-

af ajor Ions Units Results " Lower Limit of Detection"
Sulfate (50 ) mg/L 1940 1.04

Chloride (Cl) mg/L 394 0.10

Non Stetals

Total Dissolved Solids (TDS) @ 180'C mg/L | 4330 | 1.0 |

Trace Sietals
Molybdenum (Mo) mg/L i1.6 0.03
Selenium (Sc) mg/L 1.35 0.005

Radiometric

Uranium (U''") mg/L 7.87 0.0003
* Uranium Precision 0.71
Uranium (U''") pCi/mL 5.3E-06 2.0E 10
* Uranium Precision 4.8E-07
*prechion is calculated using standard deviation of taean of rerlicate analyses multiplied by concentration

" Lower Limit of Detection" h related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

4

sag \r\ reports \ clients.97\homestak.e\waterty\l6487.xis

COMPLETE AN ALYTIC AL SERVICES
_
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ENERGY LABORATORIES,1NC.[E- M SHIPPING; 2393 SALT CREEK HIGHWAY * CASPER.WY 82601
MAILING: RO. BOX 3258 * CASPER. WY 82602#M.# #OO#U
E mad: energy @P b.com * FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(888) 235-0515e.,,,. . c. , . ca .. . a . cw

.

WNIT.R ANALYSIS REPORT IlOMESTAKE MINING CO.

Sample ID/ Dater Y/
4 15 97/1049 -

Laboratory ID: - 97 22307
Report Date: s05 14 97

-: Revised Report'Date: _ . January 19.1998- |

.

| Major fons Units Results - " Lower Limit of Detection"
I
Sulfate (504) mg/L 2011 1.0
Chloride (Cl) | mg/L 400 1.0

~ Non Metals

Total Dissolved Solids (TDS) @ 130'C mg/L | 4294 | 1.0 |,

,

| Trace Metals
Molybdenum (Mo) mc/L 11.8 0.03
Selenium (Sc) | me/L 1 0.530 0.005

Radiometric

Uranium (U"") | mg/L 7.5 0.0003
' Uranium Precision 0.68

Uranium (U*") gCl/mL 5.lE 06 2.0E.10
* Uranium Precision | 4.6E-07
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection" !s related to reporting limiu suggested by Regulatory Guide 4.14 in some cases.

.

i

sa g \r\repo ns\clie nts.97\homestak.c \wa te r\y\22307. x!s

COMPLETE AN ALYTIC AL S ERVIC ES
_ . -.
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.

, ENERGY LABORATORIES,1NC.
k h SHIPPlh3; 2393 SALT CREEX HIGHWAY * CASPER.WY 82601

MAILING: RO.00X 32'8 * CASPETi. WY 82002#A#f?#A C # U
E mail: energy @tnb.com * FAX:(307)2341639 * PHONE:'007)235 0515 e TOLL FREE:(888)235-0515% . c . mne . a.m. ca,

= = -

WATER ANALYSIS REPORT.IIOMESTAKE MINING CO.

Sample ID/Date: Y/126/
4 29-97/1056 ,

Laboratory ID: 91 26751
Report Date: 05-30 97

RerLed Report Date: January 19.1998

Major lons Units Results ' *IAwer Limit of Detection"
Calcium tCal mg<L 352 1.0
Magnesium (M g) mg>L 79.9 1,0.

Sodium (Nai mg/L 857 1.0
Potassium t K) mgrL 9.0 1.0

Carbonate (COi) rnge L 0 0.10
Bicarbonate (HCod mget 626 0.10
Sulfate (50.) mg/L 2003 1.0
Chionde (Cl) merL 390 0.10
Nitnti + Nitrate (NO: + NO ) as N merL 5.26 0.103

Non-Metals

Total Dissolved Sohds (TDS) @ Is0*C mg<L 4330 1.0
pH std. umts 7.66 0.10

Trace Metals |
Chromium tCr) mg/L < 0.05 0.05

givbdenum iMoi mg/L 12.2 0.03
Scienium (Sei mg/L 0.658 0.005
Vanadium iV) m g.' L < 0.01 0.01

Radiometric

Uranium (U'*) mg/L 7.92 0.0003
'Ursruum Precision 0.71

Uratuum (U"") uCumL 5.4E 06 2.0E.10

'Uraruum Precision t 4.8E 07

Radiurn 226 (Ra9 pCUL < 0.2 0.2
Radium Precision ; 0.2

Radium 226 (Ra"*) pCumL < 2.0E 10 2.0E.10 .

Radium Precision t 2.0E.10
Radium 228 (Ra"') pCVL < l.0 1.0

Radium Precision t 1.2

Radium 225 (Ra"') uCVmL < 1.0E 09 1.0E 09

Radium Prectsion t 1.2E 09

Thonum 230 (n") pCVL < 0.2 0.2

Thonum Precision t 0.2

Thonum 230 (Th") uCumL < 2.0E 10 2.0E 10
nonum Precision 2.0E.10

Quality Assurance Data Target Range
Amon meo 63.35
Cauon meg 61.75

WYDEQ NC Balance % .I.23 5 +5
Calc TDS rng/L 4027

TDS NC Balance dec. % 1.Os 0.80 1.20
*precanne is calculated estas standard devuuas or sease or reputs.e analyses muluphed by concestranoe

*lewer Lladi of Detection' is related is reperust hauts suggested by Reguistory Cmde 4.14 4e some cases.

sagw\reportsuhants 97UiumenanteswatersyC673l..is

COMPLETE AN ALYTIC AL S ERVIC ES
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~

~ ENERGY LABORATORIES,lNC.
A

SHIPPING: 093 SALT CREEK HIGHWAY * CASPEA.WY 82601-

# A## N ## i MAluNG: RO. DOX 3258 * CASPEA, WY 82602

E mail: energy @trib.com * FAX:(307) 2341839 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515. ,. . c , . o . . ca,
!

.

WATER ANALYSIS REPORT . I!OSIES TAKE A11NING CO.

Sample ID/Date: '

y/

| 06 03 97/1214
| 1.aboratory ID:
' 97 33831

Report Date:
07 02 97

Revised Report Date: January 19,1998
.

.

Stajor Ions Units " Lower Limit of Detection" Results
Sulfate 50 mg/L 1.0 18174

Chloride Cl mg/L 0.10 369
,

Non bletals

Total Dissolved Solids @ 180'C| TDS mg/L | 2.0 | 4270 |

Trace 51etals
Molybdenum Mo mg/L 0.03 11.4
Selenium Se mg/L 0.005 0.755

Radiometric

Urmium ""U mg/L 0.0003 7.120
* Uranium Precision

0.641
Uranium ""U gCl/mL 2.0E 10 4.8E 06
* Uranium Precision 4.3E 07
' precision ,i calculated using standard deviadon of mean of replicate analyses muldpued by concentradon

" Lower Limit of Detectka" is related to reporting limits suggested by Regulatory Guide 4.14 In some cases,

sag \r\ reports \ clients.9hmestak.eiwater\y\33831. tis

COMPLETE AN ALYTIC AL SERVICES
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' ' ' '

~ ENERGY LABORATORIES,INC.
kkM SHIPPING: 2393 SALT CREEX HIGHWAY * CASPER. WY 82601

.

MAluNG: P.O.DOX 3258 * CASPER.WY 82602 I@N/PM)
E. mail energy 0trib.com * FAX:(307)2341639 * PHONE:(307)235-0515 * TOLL PREE:(888)235 0515 '

. ,. . c. . ca... . . . ca,

WATER ANALYSIS REPORT . !!OS1ESTAKE SIINING CO.

Sample ID/Date .| Y/
-

7 17 97/1250
Laboratory ID: 97 41179

Report Date: 08 21 97
Revised Report Date: January 19.1998

Major Ions Units " Lower Limit of Detection" Results.

Calcium Ca mg/L 1.0 337
Macnesium Me mg/L 1.0 77.8
Sodium Na mg/L 1.0 859
Potassium K mg/L 1.0 9.6
Carbonate CO mg/L 0.10 03

Bicarbonate HCO mg/L 0.10 6283

Sulfate 50 mg/L 1.0 1995

Chloride Cl mg/L 0.10 430
Nitrate + Nitrite as N NO +FO: mg/L 0.10 4.813

Non Metals

Total Dissolved Solids @ 180*C TDS mgiL 2.0 | 4180
5 std. uruts 0.10 | 7.84-

Trace Metals
Molybdenum Mo mg/L 0.03 11.80
Scleruum 1 Se mg/L 0.005 0.740

Radiometric

Uranium ""U mg/L 0.0003 7.53

' Uranium Precision 0.68

Uranium ""U uCi/mL 2.0E 10 5. lE-06

* Uranium Precision t 4.6E-07

Radium 226 "Ra pCl/L 0.2 < 0.2
Radium Error Estimate 0.2-

Radium 226 *Ra pCl/mL 2.0E 10 < 2.0E 10

Radium Error Estimate t 2.0E 10

Quality Assurance Data Target Range
Amon meq 64.31
Canon meq 60.93-

WYDEQ A/C Balance % 5 +5 -2.70
Calc TDS mg/L 4044
TDS A/C Balance dec. % 0.80 - 1.20 1.03

' precision is calculated using standard deviation of mean of replicate snalyses multiplied by concentration

' Lower Limit el Detection" is rstated to reportisg ihnits suggested by Regulatory Guide 4.14 la some cases.

sa g\r\ reports \ clients.97\homestak.eiw ater\y\41179. xis

COMPLETE AN ALYTIC AL S ERVICES
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" ENERGY LABORATORIES,1NC.
k Ak h SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER.WY 82601

MAILING: P.0, BOX 3253 * CASPER, WY 82602t AgmAm. RIM
E mail: energy @trib.com * FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(888) 235 0515

.,,,..c ,. .. c,

.

WATER ANALYSIS REPORT IIO51ESTARE S!INING CO.

Sample ID/Date: Y-0126/

08 20-979/14:15
Laboratory ID: 97-48192

Report Date: 09 22 97
Revised Report Date: January 19.1998

.

Afajor Ions Units " Lower Limit of Detection" Results-

Sulfate sos mg/L 1.0 2020

Chloride Cl mg/L 0.10 421

Non-Metals

Total Dissolved Solids @ 180'C | TDS mg/L | 2.0 | 4250 |

Trace Sletals
Molybdenum Mo mg/L 0.03 11.7

Selenium Se mg/L 0.005 0.537

Radiometric

Uranium "'' U mg/L 0.0003 7.79

' Uranium Precision 0.70

Uranium "*'U pCi/mL 2.0E 10 5.3 E-06

* Uranium Precision | 4.7E-07
,

* precision is calculated using stadard deviation of mean of replieste analyses multiplied by concentration

' Lower Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 la some cases.

.

sag \r\repons\ clients.97Bomestak.e\ water \y\48192.xis

COMPLETE AN ALYTIC AL S ERVICES
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ENER'GY LABORATORIE3,INC.
Eh N[th SHIPPING: 8393 SALT CREE % HIGHWAY o CASPER, WY 82601

MAluNG: P.O. BOX 3258 o CASPER. WY 82602#M N # #-##
E mail: energy @trib.com * FAX:(307) 2341639 * PHONE:(307) 235-0! * TOLL FREE:(888) 235 0515onna,. . c=> . ou... . a ==a cny

WATER ANALYSIS REPORT IIOSfEST AKE 311NING CO.

Sample ID/Date: Y/
9 17 97/1056

Laboratory ID: 97 54913
Report Date: 10 17 97

Revised Report Date: January 19.1998

.-

*
51ajor Ions Units " Lower Limit of Detectiots' Results

Sulfate | sos mg/L 1.0 1980

Non41etals

Total Dissolved Solids @ 180'C | TDS mg/L | 2.0 | 4180 |

Ladiometric

Uranium N"U mg/L 0.0003 7.92

*Uramum Precision 0.71
Uranium ""U uCl/mL 2.0E-10 5.4 E-06

* Uranium Precision 4.8E 07
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentrauon

' Lower Ilmit of Detection" is related to repor.ing limits suggested by Regtlatory Guide 4.14 in some cases.

.

sag \r\ reports \clienu.97\homestak.e\ water \y\$4913.11s

COMPLETE AN ALYTIC AL S ERVIC ES
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' ENERGY LABORATORIES,1NC.
< ( SHIPPING: 2393 SALT CREEK HIGHWAY * CASPETi. WY 83601

MAILING: P.O. BOX 3258 * CASPER, SW 82602/ARONA10 #.5
E mail: energy 0trib.com * FAX:(307)2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515om, ,. . c . om.ne . n ca,

.

WATER ANALYSIS REPORT.llO3fE3TAIG MINING CO.
|

Sample ID/Date Yll26/ !

10-13 97/0900
Laboratory ID: 97 63676

Report Datet 11 24 97
~

Revised Report Date: January 19.1998

Major lons Ututs "Lowe- Limtt of Detectiore Results
Calcium Ca me/L 1.0 339
Marnesium Me me/L 1.0 79.1

.

Sodium Na me/L 1.0 861
Potassium K me L 1.0 il 5
Carbonate COi mg/L 0.10 < 0.10
Bicarbonate HCO, mg/L 0.10 626

Sulfate SO, mg/L 1.0 2000
Chlonde Cl me/L 0 10 416
Nitrate + Nitnte as N NOs +NO: I mg/L 0.10 4.03

Non Metals |
Total Dissolved Solids (c 180*C TDS | mg/L 2.0 4:30
pH | std. uruts 0.10 7.91

-

Trace Metals
Chromium Lr mg<L 0.05 < 0.05
Molyedenum Mo mrL 0.03 12.0
Selenium Se mg/ L 0.005 0.614
Vanadium V mg/L 0.01 < 0.u1|

Radiometric

Uranium ""U mg/L 0.0003 8.25

'Urnruum Precision t 0.74

Uranium ""U uCUmL 2.0E 10 5.6E 06

' Uranium Precision 5.0E47
Radium 226 "'Ra pCl/L 0.2 < 0.2
Radium Error Estimate 0.2

Radium 225 "'Ra uCi/mL 2.0E 10 < 2E 10
Radium Error Estimate e 2E 10

Radium 228 "'Ra pC1/L 1.0 < l .0
Radium Error Esumate m 1.6

Radium 223 n:Ra uCi/mL 1.0E.09 < l.0E49
_ Radium Error Esumate e i.eE-09

norium 230 % pC1/L 0.2 < 0.2
Thonum Error Esumate 0.2

Thorium 230 % uCi/mL 2.0E 10 < 2E 10
Thonum Error Esumate t 2E 10

Quality Assurance Data Target Range
Anion meg 63.94
Canon meg 61.19
WVbEQ AIC Dalance % 5. +5 2.19

-

Calc TOS mg/ L 4034

|
TDS A/C Bajance dec. % 0.80 1.20 1.05

*prvcastoe is calculated unang standard devtados of inema of repl6cate analyses multipued by concentradon

* Lower lamus of Detectina* La related to reporting Easts suggemed by Regulatory Guide 4.14 la some cases.

COMPLETE AN ALYTIC AL S ERVICES
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ENERGY LABORATORIES,1NC.kEkh SHIFPING: 2393 SALT CREEK HIGHWAY * CASPER,WY 82601
MAILING: P.O. BOX 3238 * CASPE3, WY 82602

i AIKJRA#f 3R## 1
E trell: ercrgyCtrib.com o FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(688) 235 0515. ,. .c. . am.. a c4ev

.

WATER ANALYSIS REPORT.!!O.%1ESTAKE MINING CO.

Sample ID/Date: -

yf

11 17 97/1453
Laboratory ID:

97 68t01
Report Date:

12 17 97
Revised Report Date: January 19.1998

*
Major tons Units J " Lower Limit of Detection" Results

Sulfate 50 mg/L 1.0 2000
Chloride Cl mg/L 0.10 414

Non Stetals

Total Dissolved Solids @ 180'C | TDS i mg/L | 2.0 | 4270 |
|

| Trace Sletals
! Molybdenum Mo mg/L O.03 | 13.4'

Setemum Se mg/L 0.005 | 0.469

Rr,diometric

Uranium ""U mg/L 0.0003 8.641
' Uranium Precision 0.78
Uranium ""U pCl/mL 2.0E 10 5.8E-06
' Uranium Precision -

5.3E 07
* precision is calculated usmg standard dettation of mean of replicate analyses multiplied by concentration

* Lower Limit of Detection'' is related to repo.11ag limiti suggested by Regulatory Guide 4.14 in some cases.

-

sag \r\ reports \ctients 97&omestak.e\ water \y\l433\68301.xis

C OM PLETE AN ALYTIC AL S E RVIC ES
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ENERGY LABORATORIES,INC.E N[th SHIPPli40: 2393 SALT CREEK HIGHWAY o CASPER,WV 82601
- mal' tNG: P.O. BOX 32$8 * CASPER.WY 82602

# A#N JRA #f JR##) E-mai.: erergy0trib.com * FAX:(307) 2341639 * PHONE:(307) 235 0515 * lou. CP"E:(888) 235-0515ew,,. .c. .om. . aw cm

.

WATER ANALYSIS REPORT. IIOhiESTAKE MINING CO.

Sample TD/ Dates y/

12 1 97/1344
Laboratory IDr 97 69246

Report Date: 12 16-97
Revised Report Date: January 19.1998

*
Major lons Units " Lower Limit of Detection" Results

Sulfate 50 mg/L 1.0 1980

Chloride Cl mg/L 0.10 395

Non Stetals

Eat Dissolved Solids @ 180'C | TDS mg/L | 2.0 | 42SO |

Trace Metals
Molybdenum Mo mg/L 0.03 12.5

Scleruum Se I mg/L 0.005 0.513
_

Radiometric

Uranium ""U mg/L 0.0003 9.60

' Uranium Precision 0.86

Uranium ""U uCl/mL 2.0E 10 6.5E 06

* Uranium Precision t 5.SE-07

* precision is calculated using standard deviation of mean of replicate analyses .aultiplied by concentration

* Lower Limit of Detection" is related to reporting limiu suggested by Regulatory Guide 4.14 in some cases.

.

sag \r\repo .<lients.97Jv;mestak.eiwatersy/13W69:46.xis

.

COMPLETE AN ALYTIC AL S ERVIC ES
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ME ENERGY LABORATORIES,INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER.WY 82601
MAllING: P.O. BOX 3258 * CASPER.WY 82602
E-matt: crt rgyOttib.com * FAX:(307)2341639 * PHONE:(307)235 0515 + TOLL FREE:(888) 235 0515. .c . .. w

__

.

WATER ANALYSIS REPORT . IIOSIESTAKE MINING CO.

Sampic !.D./Date: X/ )
01 10 97/1320

Laboratory I.D. #: 97 11024
Report Date: 02-03 97

Revised Report Date: January 20,1998 '

.

.

Major Ions Units Results " Lower Limit of Detection"
Sulfate (50 ) mg/L -4 732 1.0

Chloride (Cl) mg/L 207 0.10

Non Metals

Total Dissolved Solids (TDS) @ 18C 'C mg/L j 1860 | 1.0 |

Trace Metals
Selenium (Se) mg/L 0.218 0.005
Molybdenum (Mo) mg/L 1.02 0.03

Radiometric

Uranium (U"") mgE 0.64 0.0003
*Utanium Precision 0.06

Uranium (U"'') pCi/mL 4.3 E-07 2.0E 10
* Uranium Precision 3.9E-08
tprecision is calculated using standard deviation of mean of replicate analyus multiplied by concentration

%wer Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.-

.

d

11 f:\ reports \ clients.97\hamestak.e\ water \l1023. tis

COMPLETE AN ALYTIC AL S ERVIC ES
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.

N[N[L ENERGY LABORAT"lES,INC,
SHIPPING: 2393 SALT'' MWAY e CASPER, WY 82601
MAILING: P.O. B O X ? - ER. WY 82602# #. #
E mLl; cnergyCtnb.c.

.A:(307) 2341639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235-0515so .c .cm.a..a ca,

..

WATER ANALYSIS REPORT -IIOMESTAKE MLNING CO.

Sample ID/Date: X/0720/
02 06-97/1440

Laboratory ID:
,

9M5626
Report Date: 02 24-97

Revised Report Date: January 20,1998

.

Major Ions Units Results " Lower Limit of Detection"
Sulfate (SO ) mg/L 780 1.04

Chloride (Cl) mg/L 217 0.10
_

Non Metals

[otal Dissolved Solids (TDS) @ 180'C mg/L | 1980 | 1.0 |

Trace Metals
Selenium (Sc) mg/L 0.171 0.005
Molybdenum (Mo) mg/L 1.03 0.10

Radiometric

Uranium (U"") mg/L 0.787 0.0003
' Uranium Precision 0.07

Uranium (U"") Ci/mL 5.3E-07 2.0E 10
* Uranium Precision 4.8E-08
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

' Lower Limit of Detection" is related to reporting Ilmits suggested by Regulatory Guide 4.14 in some cases.

.

!! f;\reporu\ clients.97\homestale\ water \l$624.xts

COMPLETE AN ALYTIC AL S ERVIC ES
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ENER3Y LABORATORIES, C.
At SHIPPING: 2393 SALT CREEK HIGHWAY + CASPER.WY B2601

# MOMIU##O MAILING: P.O. BOX 3258 + CASPER, WY 82602

E mail: cnergyCtnb.co e FAX:(307)234 Iti39 * PHONE:(307)235 0515 * TOLL FREE:(888) 235 0515em. .e . u. . m.,,e en

.

WATER ANALYSIS REPORT-IIOMESTAKE hilNLNG CO.

Sample ID/Date: X/
02 20 97/1434

Laboratory ID: 97 16189
,

Report Date: 03-18 97
Revised Report Date: January 19,1998

.

hlajor Ions Units Results " Lower Limit of Detection"
*

Sulfate (50 ) mg/L 775 1.04

Chloride (Cl) mg/L 201 0.10!

Non Metals

Total Dissolved Solids (TDS) @ 180'C mg/L | 1980 | 1.0 J

~

Trace Metals
Molybdenum (510) mg/L 1.0 0.03
Selenium (Sc) mg/L 0.159 0.001

Radiometric

Uranium (U"') mg/L 0.776 0.0003
SUratuum Precision 0.07

Uranium (U"'') Ci/mL 5.3E-07 2.0E 10
* Uranium Prectsion ::: 4.7E-08
' precision is calculated ustnt standard deviation of mean of replicate analyses multiplied by concentration

' Lower Limit of Detection" is related to reportirg limits suggested by Regulatory Guide 4.14 in some cases.

-

'l f.\ reports \ clients.97\homestak.c\ water \x\16189.xis

COMPLETE AN ALYTIC AL S ERVICES
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ENERGY LABORATORIES,INC.
[N[L k SHIPPING: 2393 SALT CAEEK HIGHWAY* CASPER.WY 82601

/ A80NA10### 5 MAILING: P.O. BOX 3258 * CASPEA. kW 82602
E m:il: en:rgyCtrib.com * FAX:(307) 2341039 * PHONE:(307) 235-0515 * TOLL FREE:(888) 235 051'. . . c.. . . . . ca,

.

WATER ANALYSIS REPORT-11051ESTAKE 5 TINING CO.

Sample ID/Date: X/
03-04 97/1215

Laboratory ID: 97 16486
Report Data: 03 26-97

Revised Report Date: January 19,1998

.

Sf ajor Ions Units Results " Lower Limit of Detection"
Sulfate (SO ) mg/L 717 1.04

Chloride (Cl) mg/L 210 0.10

Non 51etals

Total Dissolved Solids (TDS) @ 180"C mg/L | 2010 | 1.0 |

Trace Sletals
Molybdenum (Mo) mg/L 1.0 0.03
Selenius.) (Se) mg/L 0.331 0.005

Radiometric

Uranium (U"") mg/L 0.892 0.0003

* Uranium Precision 0.08

Uranium (U"") pC1/mL 6.0E-07 2.0E 10
"

' Uranium Precision 5.4E-08

(precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

" Lower Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 la some ca<es.

.

Il f:\ reports \ clients.97\homestsk.e\ water \x\l6486.xis

COMPLETE AN ALYTIC AL SERVIC ES
_ _ _ _ - _ .



N[O[L ENERGY LABORATORIES,INC.
.

SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER. \W 82601
fSNM# O MAILING: P.O. BOX 3258 * CASPER. WY 32602

E malt energyOtrib.com + FAX:(307) 2341639 * PHONE:(307)235 0515 * TOLL FREE:(888) 235 0515. .c-. o . a cw

.

WATER ANALYSIS RF. PORT-I!Oh1ESTAKE A11NING CO.

Sample ID/Da:e: XI
4 15-97/111'

Laboratory ID: 97-22306
Report Date: 05 14.'7

Rettsed Report Date: January 19. 1998

.

_

Afajor Ions Units Results " Lower Limit of Detection"
Sulfate (SO4) mg/L 740 1.0
Chlonde (Cl) mg/L 215 1.0

Non h!ctals

Total Dissolved Solids (TDS) @ l80'C mg/L | 1976 | 1.0 |
'

Trace hietals
biolybdenum (hic) mg/L 1.13 0.03
Selenium (Sc) mg/L 0.146 0.005

Radiometric

Uranium (U"") mg/L 0.777 0.0003
* Uranium Precision 0.07
Uranium (U"") pCi/mL 5.3 E-07 2.0E 10
' Uranium Precision | 4.7E-08
* precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

' Lower Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

e

11 f:\repons\cliere.97\homestate\ water \x\22306.xis

|

COMPLETE AN ALYTIC AL SERVIC ES



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -_ _

.' ~

ENERGY LABOR ATORIES,INC,
it SHIPPING: 2393 SALTCREEK HIGHWAY e CASPER.WY 82601

/ AnORA TOR /l i MAILING: P.O. BOX 3258 e CASPER. WY 82602
E mail: cnergyCtrib.com a FAX:(307)2341639 * PHONE:(307)235-0515 * TOLL FREE:(888) 235 0515en ,..co .om. .a cier

.

WATER ANALYSIS REPOR T. IIOMESTAKE MINING CO.

Sample I.D./Date- X/720/
4 29 97/1110

Laborstory I.D. # 97-26750
Report Date: 05-30 97

Revised Report Date: January 19.1998

Major lons Units Results %wer Limit of Detection''
Calcium (Can mg/L 174 1.0
Magnesium (M g) mg/L 47.5 1.0

.

Sodium iNas mg/L 405 1.0
Potassium iK) mg/L 5.6 1.0
Cartionate (CO ) mg/L 0 0.10i

Dr.artionate (HCO ) mg/L 6N 0.10i

Sulfate (50.) mg. L 730 1.0
Chlonde (C ) merL 202 0.10
Nitnte + Nitrate (NO + NO ) as N mg!L 1.95 0.103 i

Non-Metals |
Total Dissobed Solids (TDS) 0180*C | mgrL | 1990 1.0
pH | std. units j 7.62 0.10

Trace Metals
Chromium (Cr) mgiL < 0.05 0.05
Molvtidenum (Mo) mg/L 1.12 0.03
Selenium (Sei meiL 0.110 0.005

~

) Vanadium tV) | me,L < 0.01 0.01
|

Radiometric

Uranium (U''') mg/L 0.913 0.0003
'Uraruum Precision t 0.08
Uraruum (U'") pCi/mL 6.2E437 2.0E 10
'Uraruum Precision t 5.6E48
Radium 226 (Ra") pCi/L < 0.2 0.2

~

Radium Error Esumate t 0.2
Radium 226 (Ra") uCL/mL < 2.0E 10 2.0E.10
Radium Error Esumate 2E 10
Radium 225 (Ra") pCi/L < l.0 1.0
Radium Error Esumate t 1.2

Radium 228 (Ra") sci /mL < l.0E49 1.0E 09
Rad um Error Esumate t 1.2E4)9i

Thonurn 230 (Th") pCl/L < 0.2 0.2
Thonum Error Esnmatea: 0.3
nonum 230 (Th") uCi/mL < 2.0E 10 2.0E 10
Shonum Error Esumate 3E-10

Quality Assurance Data Target Range
,Amon meq 30.94

,

Cauon meg 30.41
WYDEQ NC Balance % -0.86 5 +5 ,

Calc TDS mg/L 1875
TDS NC Balance dec. % l.06 0.80 - 1.20
*pevensioe is calculiated using standard deviauen of mean er repucase aanlyus mulupued by concentrauem

%wer LJaus et Die cnon* la retsud to reparaag tunats svagested by Regulatory Cande 4.14 in sonw cases.

E f.reportsWeems ffJiornestak etweiensC6750. sis

COMPLETE AN ALYTIC AL S ERVIC ES
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~ ENERGYI BORATORIES, INC.
. A EI1LO tHIPPING: 2393 SALT CREEK HIGHWAY e CASPER, WY 82601

/A/#>#A/O/fttA MAluNG: P.O.DOX 3258 e CASPER. WY 82602
E mail: energyCinb.com * FAX:(307)2341639 * PHONE:(307)235 0515 * TOLL FREE:(BBB) 235-0515ama,..c .om ..a car

.

WATER ANALYSIS REPORT -IIOSTESTAKE SIINING CO.
.

Sample ID/Date: X/
06-03 97/1228

Laboratory ID: 97 33830
Report Date: 06-19 97

Revised Report Date: January 20,1998

.

Slajor lons Units " Lower Limit of Detection" Results
Sulfate SO mg/L 1.0 6874

Chloride Cl mg/L 0.10 209

Non Stetals

Total Dist.olved Solids @ 180*C| TDS mg/L | 2.0 | 1940 |

| Trace Sletals
Molybdenum Mo mg/L 0.03 1.17
Selenium Se mg/L 0.005 0.107 '

Radiometric

Uranium ^ *' U mg/L 0.0003 0.728
' Uranium Precision 0.07
Uranium N"U pCi/mL 2.0E 10 8.SE 07
* Uranium Precision 4.4E 08
* precision is calculated using standard deviation of mean of repucate analyses multip!!ed by concentration

* Lower Limit of Detection" is related to reporting limits suggesten by Regulatory Guide 4.14 in some cases.

pim f:\ reports \ctients.97\homestak.e\ water \x\33830.x!s

COMPLETE AN ALYTIC AL S ERVICES
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ENCRGY LABORATORIES,INC.hh kM h SHIPPING: 2393 SALT CREEX HIGHWAY* CASPER.WY 82601
MAluNG: P.O. BOX 3258 * CASPEA WY 82602w2werta L ett//.sw

E m-il; energyOtrib.com * FAX:(307) 2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515. .c.. .o .. cw

_.T-

WNTER ANALYSIS REPORT. IIOMESTAKE SIINING CO.

Sample ID/Date: X/-

7 17 97/1245
Laboratory ID: 97 41178

Report Date: 08-21 97
Revisert Report Date: January 19,1993

Major lons Units " Lower Limit of Detection" Results
-

Calcium Ca mg/L 1.0 172
Magnesium Mg mg/L 1.0 46.9
Sodium Na mg/L 1.0 412
Potassium K mg/L 1.0 6.2
Carbonate CO mg/L 0.10 0
Bicarbonate HCO3 mg/L 0.10 576
Sulfate 50 mg!L 1.0 7614

Chloride Cl mg/L 0.10 239
Nitrate + Nitrite as N NO +NO: mg/L 0.10 1.983

Non Metals
-

Total Dissolved Solids @ 180*C { TDS mg/L 2.0 1920
pH | std. umts 0.10 7.73-

Trace Metals
Molyboenum Mo mgiL 0.03 1.24
Selemum Se mg/L 0.005 0.09

Radiometric

Uranium N*U mg/L 0.0003 0.679
* Uranium Precision 0.06
Uranium "'' U gCl/mL 2.0E 10 4.6E 07
' Uranium Precision 4.1E 08
Radium 226 "Ra pCi/L 0.2 < 0.2
Radium Error Estimate 0.2-

Radium 226 "Ra gCl/mL 2.0E 10 < 2.0E 10
Radium Error Estimate 2E 10-

Quality Assurance Data Target Rant;c
Anton meq 32,17
Catton meq 30.58
WYDEQ A/C Balance % 5 +5 2.53
Calc TDS mg/L 1934
TDS A/C Ba:ance dec. % 0.80 - 1.20 0.99

' precision is calculated using standard deviation of mean of replicate analyses multiplied by concentration

' Lower Limit of Detection"is related to reporting i alts suggested by Regulatory Guide 4.14 in some cases.

!! (Areports\ clients. 97\homestsk.e\ water \x\41178. als

COMPLETE AN ALYTIC AL S ERVIC ES j
|
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NL ENERGY LABORATORIES,1NC.
SHIP? LNG: 2393 SALT CREEK HIGHWAY CASPER. WY 826ue

/ AnonAIO. R// 5 MAILING: P.O. BOX 3258 e CAS7ER. WY 82602
E mait energyCtrib. corn * FAX-(307) 2341639 i PHONE:(307)235-0516 * TOLt. FREE:(888) 235 0515. .c .m. en

--

-
_

WATER ANALYSIS REPORT -IIOSIESTAKE hiINING CO.

Sample ID/Date:
X.720/

08 20 97/14:00
Laboratory ID:

97 48191
Report Date:

09 22 97
Revised Report Date: January 19.1998

,

.

~

5tajor Ions Units " Lower Limit of Detection" Results
Sulfate 50 mg/L 1.0 7384

Chloride Cl mg/L 1.0 219

Non Aletals

Total Dissolved Solids @ 180'C | TDS mg/L | 2.0 | 1910 |
1

i Trace 3!ctals
1

Molybdenum Mo mg/L J 0.03 1.07
Selenium Se mg/L 0.005 0.091

Radiomettic
Uranium "'' U mg/L 0.0003 0.781

I * Uranium Precision 0.07
Uranium N''U pCl/mL 2.0E 10 8.8E 07
' Uranium Precision 4.8E 08
(precision h calculated using standard deviation of mean of repucate analyses multiplied by concentration

'Lowee Limit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 in some cases.

_ _ _ .

pim r:\repons\cliems.97\homestak.e\ water \x\48191.xts

COMPLETE AN ALYTIC AL S E RVICES
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ENERGY LABORATORIES,INC.kEdN SHIPPING: 2393 SALT CREEX HIGHWAY e CASPER. WY 82601

N MAILING: P.O. BOX 3258 * CASPE;1.WY 82602
E mait energyOinb.com * FAX:(307) 2341839 * PHONE:(M7) 235-0515 * TOLL FREE;(888) 235 0515. .c . . ... ca.

WATER ANALYSIS REPORT IIO5tESTAKE 5!INLNG CO.

Sample ID/Date: X/

9 17 97/1050
Laboratory ID: 97 54912

Report Date: 10 17 97

Revised Report Dates | January 19,1998

.

51ajor Ions Units " Lower Limit of Detection" Results

Sulfate | SO4 mg/L 1.0 717

Non Stetals

Total Dissolved Solids @ 180'C | TDS mg/L | 2.0 | 1890 |

Radiometric

Uranium N''l 1 mg/L 0.0003 0.609

' Uranium Precision 0.05

Uranium " '' U gCi/mL 2.0E 10 4.lE-07
' Uranium Precision 3.7E 08

* precision is calculated using standard deviation of mean of repucate analyses multiplied by concentration

" Lower Limit of Detection" is related to reponing limits suggested by Regulatory Guide 4.14 la some cases.

.

11 r:\ reports \ctienu,97\homestak.eiwater\x\54912.xts

COMPLETE AH ALYTIC AL S ERVIC ES
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ENERGY LABORATORIES,INC.
SHIPPING: 2393 SALT CREEM HIGHWAY o CASPER.WY 02601

# ####N MAILING: P.O. BOX 3258 o CASSER, tW 83603

E mail: energy 0trib.com * FAX:(307)2341639 * PHONE:(307) 235 0515 * TOLL FREE:(888) 235 0515en,.,e . c . ou.ae . a cay

WATER ANALYSIS REPORT. IlOMESTAKE hilNING CO.

Sample ID/ Dates X/720/
'

10-13 97/0830.

Laboratory ID: 97 63675
Report Datet 11 24 97

Revised Report Date: January 19.1998

Major lons Ututs '' Lower ilmat of Detection" Results
Calcium Ca merL 1.0 178
Magnesium Mg mg/L 1.0 50.1.

Sodium Na mg/L 1.0 387
Potassium K me'L 1.0 5.9
Caroonate CO, mg/L 0.10 < 0.10
Bicaroonate HCO, mg/L 0.10 Sh6
Suitate 50 mg/L 1.0 743
Chionde Cl mgiL 0.10 209
Nitrata + Natnte as N N Oi + NO, mg/L 0.10 1.73

Non Metals |
| Total Dissolved Solids @ 180*C i TDS | mgiL 2.0 | 1920
i pH | | sta, units 0.10 | 6.00

Truce Metais
Chromium Cr mg>L 0.05 < 0.05
Molyttenum Mo mg/L 0.03 1.01
Scienium Se mgrL 0.005 0.085
Vanadium V mg/L 0.01 0.06

Radiometnc

Uramum "" U mg/L 0.0003 5 689

1rtnium Precision 2 0.06
Uramum ""U #CUmL 2.0E 10 8.8E47
'Uraruum Precision 4.2E48
Radium 226 *Ra pCi/L 0.2 < 0.2
Radium Error Esumate 0.2
Radrim 226 U*Ra pCi/mL 2.0E 10 < 2.0E 10
Radium Error Esumate 2.0E 10
Radium 228 usRa pCi/L 1.0 < ! .0
Radium Error Esumate 1.6

Radium 228 "8
Ra pCi/mL 1.0E49 < l.0E.09

Radium Error Esumate 1.6E 09
nonum 230 *n pCi/L 0.2 < 0.2
nonum Error Esumate 0.4
nonum 230 *n pCi/mL 2.0E 10 < 2.0E 10
nonum Error Esumate 4E 10

._

Quality Assurance Data '. Target Range
Anton meq 30.77
Canon meq 30.05
WYDEQ A/C Balance % 5. +5 1.18
Calc TDS mg/L 1864

TDS A/C Balance dec. % 0.80 1.20 ,1.03
*prnisies is calcula.ed unas standard devtauen of awns er repucase ammiries mulupued by concenersuan

"1.eme unut of Deinuam* te ritated to reportt s timits suesested by Regulanery Guide 4.14 la some cases.

11 r \reportswhents.97&omestak.e\=aierwo673.als

COMPLETE AN ALYTIC AL S ERVIC ES
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ENERGY LABORATORIES,INC,
SHIPPING: 2393 SALT CREEK HICHWAY * CASPER.WY 82601
MAILING: P.O. BOX 3258 * CASPER.WY 82602
E-mail: energy 0trib.com * FAX:(307) 2341639 * PHONE;(307) 235-0515 * TOLL FREE:(888) 235 051$uw .6 , . u. . a- cm

WATER ANALYSIS REPORT IIO5tESTAKE SIINING CO.

Sample ID/Date: X/
11 17 97/1504

Laboratory ID: 97 68500
Report Date: December 17.1997

Revised Report Date: January 19,1998

__

Sf ajor lons Units " Lower Limit of Le tection" Results

Sulfate SO4 mg/L 1.0 672

Chloride Cl mg/L 0.10 206

Non Metals

Total Dissolved Solids @ 180*C | TDS mg/L | 2.0 | 1910 |

Trace Sletals

Molybdenum Mo mg/L 0.03 1.03

Selenium Se mg/L 0.005 0.07i

Radiometric

Uranium ""U mg/L 0.0003 0.6917

* Uranium Precision 0.06

Uranium N '' U pCi/mL 2.0E 10 4.7E 07

* Uranium Precision 4.2E-08

(precision is c Jculated using standard deviation of mean of replicate analyrs tuultiplied by concentration

" Lower 1.imit of Detection" is related to reporting limits suggested by Regulatory Guide 4.14 la some cases.

.

cth r:\ reports \ctients.97\homestak.c\ water \x\1504\68500.xis

COMPLETE AN ALYTIC AL S E RVIC ES
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ENEFiGY LABORATORIES,INC,'

EAk h SHIPPING: 2393 SALT CREEK HIGHWAY* CASPdR.WY 82601
MAILING: P.O. BOX 3258 * CASPER.WY 82602
E mail: energy @trib.com * FAX:(307) 2341639 * PHONE:(307) 235-0515 * TOLL FREE:(898) 235-0515, , ,,, ,, ,

, , .

WATER ANALYSIS REPORT- HOMESTAKE MINING CO.

Sample ID/Date:
| X/

12 1 97/1400
Laboratory ID: 97-0245

Report Date: December 16,1997
Revised Report Date: January 19,1998

.

Major Ions Units " Lower Limit of Detection" Results
Sulfate | SO mg/L 1.0 7104

\] Chloride | Cl mg/L 0.10 197

~

Non-Metals

i otal Dissolved Solids @ 180*C | TDS mg/L | 2.0 | 1850 |
T

Trace Metals |

Molybdenum Mo. mg/L 0.03 0.95
Selenium Se mg/L 0.005 0.077
Vanadium I V rng/L 0.01 0.05

Radiometric

Uranium N''U mg/L 0.0003 0.636

* Uranium Precision 0.06 l
Uranium **U gCi/mL 2.0E-10 4.6E-07

* Uranium Precision 4.0E-08

*},recision is calculated using standard devirAlon of mean of replicate analyses multiplied by cone ntration

" Lower Lhnit of Detection" is related to reporting !!mits suggested by Regulatory Gu'.le .14 in some cases.

pim r:\ reports \ clients.97\homestak.e\wnter\x,1400\60243.xis

I

COMPLETE AN ALYTIC AL S ERVICES
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Table 2.1.9- Water Quality Analyses for Background Well P

-

.__________
_ _ _ _ _ - _ _ _ _



_-__ ._____-___ - __- - - - . . . . .-

ENERGY LABORATORIES,INC.
SHIPPING: 23938ALTCREEXHIGHWAY * CASPER,WYB2601

/ , b ; w; i / ( e/.w , MAILING: P.O.DOX 32b8 e CASPER, WY 82002
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0o p iMajor loss t ..++ 9 4 VakG 4 flg,wer ihny or ty4atkipa: H Rmuksg
Calcluia Ca me,L 1.0 230
Magricslum Mc mtfL 1.0 44.4
Sodium Na mg/L 1.0 2.12
lbtassium K mg/L 1.0 4.5
Castmate CDs mgIL 0.10 __a
Ricartmate llCO mgfl. 0J0 'Lm3

Sulfate 504 mg/L J.0 919
Chloride Cl mgIL 0.10 61.B
Nitrato + iJirrite as N N6 tN6f ng/L 0.10 2.8.13

"..i.? v - 4Nue> Metals : W '

' loral Dissolved Solkk @ ltiO'C 'I DS mg/L 2.0 1680

|
pH std. units 0.10 7.S6

3. . p ?*r 1P1tc6Metale?;&t".
t'a'-r

~Molylxicnum Mo mg/I, 0 03 < 0,03
_

Scienlum So ' mg/L 0.005 0.059

:. i .:- ' H 3tadhinetrk E+M m-3"

Uranium I ""U mgIL 0.0003 ulns

l
* Uranium Precision i 0.004

'

Uranium "U pCi/mL 2.0E-10 3.0tFOR

*tiranium Pnximian i 23E-09
Radium 226 "*Ra pCl/L 0.2 1.0
kadium Precialon i 0.2
Radium 226 "'Ra pCi/mL 2.0E 10 t .QE-09

Madium Preciska 1 2.0E-10

, , _ <' p::Oudtg Auurinee Da(Al ~~

.. Thrget Range .~~. -
Anlon mq 26.01~
Catum meg 25.40
WYDLiQ A/C italance % -5-45 -l.lX
Cal: TI)$ mg/L IM4
TDS A/C Balesce dec. af, 0.80 - 1.20 1.02
*psytislaat is calculated astng sisadatti devintion of mean es replicate emelysrs maalliplied by rencentratiou

"14wer Lbeit taf fu'rtinn" in recatast to reporting ifmits sugested by Regalasory Culde 4.34 la same came,
pim e bepntAr.lianu.97\hornestak.ekster\p\211229.11s
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k $NERGY LABORATORIES, INC. Attechment 1

P.O. GOX 3253 * C ASPER. WY O2802 PHONE (307) 235 0515swifelm rg_e7tuAy
2303 cat.T CREEK HIGHrtAY * C AOPER. WY 82601

e

.-
FAX (307) 2341639*

.

_.

HIGH VOLUN!E AIR SAAfPLING REPOM
~

CLIENT: HOh!ESTAKE ATINING . GRASTS, NEW AIEXICO
P.O. #: 162185

REPORT DATE: July 29,1997

SAh!PLE ID: HNIC 1

Quarter /Date Sampled
Conc. Error Est. L.L.D. Emuent Cone.' '" of EtnuentAir Volitme R:dionuclide pClimL aCl/mL aC1/mL uC1/mL Concentration97 21611 "U |< l.00E.16 | N/A i 1.00E.16 | 9.00E.14 i< !. l lE.01

.

First Quarter 1997 % |< l .00E.16 1 1.18E.17 | t.N)E.16 l .00E.14 |< 5.00E 01Air Volume in mLs O'Rs I< t .00E.i6 1 1.05E.17 | 1.00E.16 | 9.00E 13 l< l.11E 00
i

1.44 E- 11,

9" 40:43 "U l 1.60E.13 i NcA I 1.00E.16 | 9.00E 14 | 1.77E-00Sc.o=d Qustter 1997 % i< l.005 16 | 4.60E.17 I 1.00E.16 | 2.00E.14 l< 5.00E 01Air Volume in mLs O'Rs i 1.!:E.16 | 1.06E.17 | 1.00E. ' 6 I 9.00E.13 I 1.24E 0l_.f E- 11
.

N/A not applicable for fluoreme:nc analyses

LLD = Lower Limit of Detecuon per Regulatory Guide 4.14
'

All LLDs were met

Ettlurnt Concemtstions per 10 CFR Part 20 Appendix B Tshte 2. E!lue:.a Concentr: tion .

trra fSarporttOten WJiamnuk. swr :gr.x.:s

.

..

&

.

COMPLETd ENVIRONMENTAL ANALYTir' As c:;ppv ( g
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k ENERGY LABORATORIES, INC, Attachment 1

P.O. Cox 3250 * C AcPER. wY 02soa e PHONE (so7) ass os t ssr$neJte TeJN/ay 23 93 O Al.T CliE EK HIG HW A Y * C AOPER, WY O23ot
FAX (3o7) 2341639*

..

*

i

HIGH VOLUME AIR SAMPLING REPORT

CLIENT: HOSIESTAKE SIINING . GRANTS, NEW MEXICO
P.O. #: 162185

REPORT DATE: July 29,1997
'

SAMPLE ID: HMC2

Quarter /Date Sampled
Conc. Error Est. L.L D. Emuent Cone * re of EmuentAir Volume Radionuclide uC1/mL aClimL aCl/mL uC1/mL Concentration97 21612 "U ' < l.00E 16 } N/A i 1.00E 16 9.00E 14 |< l. !!E 01 i

,

First Quarter 1997 % < l.00E 16 | 1.50E 17 | 1.00E 16 2.00E 14 i< 5.00E 01Air Volume in mLs "*Ra |< l .00E-16 l 109E 17 1 1.00E 16 | 9.00E 13 |< l.11E 021.39E-l!

97 40 46 "U l 1.23E 15 | N<A l 1.00E 16 1 9.00E 14 | 1.37E -00Second Quv:: 1997 % i< l.00E 16 1 1.07E 17 | 1.00E 16 1 2.00E 14 |< " 00E 01Air Volume in mLs "*Ra I< l.00E 16 | 9.38E 18 | 1.00E 16 I 9.00E 13 i< l.115 02 l

.

!

i 1.41E - 11

I

.

N/A not applicable for fluorcme:ric ar.alyses

LLD = Lower Limit of Detection per Re;utatory Guide 4.14
All LLDs were me:

'

E%ent Concentrations per 10 CFR Part :0 Appendi.t B Table : Emuent Concentrat:en
. .

Irnh fnReporuCents.97. Homes:2k.tAir''4,9*.x!s.

.-

4
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Atte.chment 1ggya7g ENERGY LABORATORIES, INC.
P.O. COX 3250 * C AOPER. WY 02602 * PHONE (307) 235 0515seneJMtieym.167 2393 QAl.T CREEK HIGHWAY * C ABPER, WY G2 sol

FAX (3C7) 2341039*

.

HIGH VOLUNE AIR SAMPLING REPORT
,

CLIENT: HOSESTAKE MINING GRANTS, NEW SEXICO
P.O. #: 162133

REPORT DATE: July 29,1997

SAMPLE ID: lu1C 3

_

Quarter /Date Sampled Cone, Error Est. L L.D. Etrluent Conc,' % of EffluentAir Volume
Rad [onuclide

,

uCI/mL uCl/mL uCi/mL 'uCi/mL Concentratloa97-21613 "U l 4 91E 16 | N/A | 1.00E 16 | 9.00E 14 | 5.45E 01
,

First Quaner 1997 "% ' < 1.00E 16 | 1.47E 17 | 1.00E 16 | 2.00E 14 |< 5.00E-01Air Volume in mLs *Ra < !.00E 16 | 1.07E 17 | 1.COE 16 l 9.00E 13 |< !.11E 02
1.415 - 11

97-40:47 ""L' | 2.94E 15 | N/A | 1.00E 16 | 9.00E 14 1 3.26E -00Srond Quaner 1997 "% i< 1.00E 16 | 1.31E 17 | 1.00E 16 l 2.00E 14 |< 5 00E 01
Air Volume in mLs. "Rs |< 1.00E 16 | 1.0:E 17 | 1.00E 16 l 9 00E 13 |< !.11E 02 I

1.30E - 11 |

.
~

N/A not applicable for f!uorometne analyses

LLD = Lower Limit of De:ection per Replatory Guide 414 '

All LLDs were met

Emuent Concentrauons per 10 CFR Part 20 Appendi.t B Tsele 2. Emuent Concer.tration
.

Imh f;tReponstClientsEHomes:ak.a.Airi 497.x!s

I

|

6

.

COMPLETd ENVIRONMENTAL ANALYTICAL SERVICES
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.

,

ENERGY LABORATORIES, INC.,

. .I P.O. OOX 3253 o
C AOPEll. WY O2002 * PHONE (307) 235 0515Mr;rtieII7 Fie73/AT 23 9 3 C Al.T C R E E K HIC HW AY2

C AOPER. WY 02601*
F A X (3 0 7, 23.s.te39*

_

.

!!1GH VOLL%IE AIR SA.NIPLING REPORT

CLIENT: HOMESTAKE MINING . GRANTS, NEW MEXICO
P.O. h 16:185

IREPORT DATE: July 29,1997

SAMPLE ID: IO!C 4

Quarter /Date Sampled
Conc. Error Est. L.L.D. Etnuent Cone.' % of EmuentAir Volume Radionuclide uCl/mL pC1/mL uCI'mL uClimL Concentration97 21614 "U | 1.64E.16 i N/A l 1.00E.16 ) 9.00E.14 | 1.8:E.01

,

First Quaner 1997 "% l< l.00E.16 | 1.04E.17 | 1.00E.16 | 2.00E.14 |< 5.00E.01Air Volume in mLs "*Ra |< l .00E.16 { 91:E.18 | 1.00E.16 ) 9.00E.13 l< l.'IE.02 j1.45E- 11

97.40 46 **U l 5.74E.15 | N/A i 1.00E.16 l 9 00E 14 | 6.37E -00 |Second Quarter 1997 "% i< 1.00E.16 I 919E.18 I l 00E.16 | :.00E.14 |< 5.00E.01Air Volume in mLs "*Ra |< l .00E.16 I 7. 38E.18 l 1.00E.16 | 9.00E.13 |< l .11E.0:1 44E - ll

N/A not applicable for fluororneta: scalyses

LLD s' Lower Limit of Det : tion per Regulatory Guide 4.14

All LLDs were met
'

Emuent Concentranons per 10 CFR Pan 20 Appendi.t B Table 2. Emuent Concentrsuon
-

If!3 l''. Retorts.Cienu.9tHomutn.e' Air!.t *.. tis9
,

a

e

e

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICF{ _ . _ _ _ _ _ _ _ . _ _ _

.
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Attechment 1A II ' ENERGY 1. ABOR ATORIES, INC.
P.o. Co:13258 * C AOPER. WY O2302irBuelm rieH#3f 2393 SALT CREEK HIGHWAY PHONE (307) 235 0510e

C A2PER, WY 82601e

* FAX (307) 2341639

HIGH VOLUME AIR SAMPLING REPORT

CLIENT: HOMESTAKE MINING . GRANTS, NEW MEXICO
P.O. #: 162185 '.

REPORT DATE: July 29,1997

SAMPLE ID: HMC5

..

Quarter /Date Sampled
Cone. E.ror Est. L.L.D. Err!uent Cone.' '' of EmuentAir Volume Radinnucilde aC1/mL uCi/mL uClimL uC1/mL Concentratioei

97 21615 "U l 3.2SE 16 i N/A | 1.00E-16 | 9.00E 14 1

.,

First Quaner 1997 % i< 1.00E 16 1 1.14E-17 1 1.00E 16 | 2.00E 14 < 5.00E-01

3.65E 01
Air Volume in mLs "*Ra l< 1.00E 16 | 8.53E 18 1 1.%E 16 | 9.00E 13 i< !.11E.021.33E - 11

._

97-40349 "U l 133E.14 i N/A i 1.00E 16 I 9 00E 14 | 1. vE -01 lSe:cnd Quarter 1997 D l< 100E-16 | 8.59E-18 | 1.00E 16 | 100E 14 i< 5.00E 01'
Air Volume in mLs "*Ra |< 1.00E 16 i ".36E-13 1 1.00E 16 I 9.00E.13 i< 1.11E 02 )1.54E- 11 i

.

t

N/A not applicable for fluoreme:nc analyses

LLD = Lower Limit of De:::: ion per Regular ~y Guide 4.14
All LLDs were met

'

Emuent Concentrations per 10 CFR Pan 20 Appendi.t B Table 1 Effluem concer.cz on
-

imh fnReporscients.97.Hom:stak.eWr.2#f. tis

d

.

COMP! TTE ENVIRONMENTAL AN A1 YTICAL SE9Vlf'CC
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$NERGY LABORATORIES, INC. Attachment 1

.P.O. GOX 32 5G e CASPER. WY C2802XFMe7 tram eJt#.1Lg
2393 Q ALT CflEEX HIGHWAY PHONE (307) 235 0515e

C ACPER. WY G2001e

FAX (307) 2341639*
_

.

HIGH VOLL*ME AIR SAMPLING REPORT
!

CLIENT: HOMESTAKE MINING . GRANTS, NEW MEXICO
P.O. #: 162135

REPORT DATE: July 29,1997

SAMPLE ID: IDIC 6

Quarter /Date Sampled
Conc. Error Est. L.L.D. Emuent Cone.* **e of EmuentAir Volume Radionuclide aClimL aC1/mL uCl/mL uCl/mL Concentration97 31616 . "U | 1.03E.16 l N/A 1.00E 16 | 9.00E 14 | 1.14E 01First Quarter 1997 % i< l .00E.16 i 9.00E.13 1.00E 16 1 2.00E-14 |< 5.00E-01

i

Air Volume in tr.Ls "Rs |< ! .00E-16 1 7.71E.18 | 1.00E.16 | 9.00E.13 |< l . ! 1E.021.4*'E-Il

97 40250 "U l 1.68 E-15 i N/A i 1.00E 16 | 9.00E.14 | 1,5 E-00 lSecond Quar:er 1997 % |< 1.00E.15 1 9.12E 18 1 1.00E 16 | 2.00E 14 i< 5 00E-01 |Air Volume in mLs *Ra i< l .00E.16 i ~ 32E-13 | 1.00E.16 I 9 00E-13 l< l.11E 02 I1.45E -11 |

N/A not applicable for fluorometric analyses

LLD = Lower Limit of Deu: tion per Regu!a'ery Guide 4.14
All LLDs were met

,

Effluent Cone -.ranons per 10 CFR Part 20 Appendi.t B Table 2. Emuer. Con:entration
'

ima f?.Re;oru,Cisms 97 Homes:2k.e' br.'.497.xis

Attachment 1

.

'

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
. ~
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Attachment 2 Radon Gas Monitoring Results
Track-Etch Passive Survey ,.

i

i Location Monitoring Period
a n enka tion Enor Mmate % Umit' LLD

(pCl/ml) (pCl/ml) (%) (pCl/mi)
1

N Oute Perimeter 0/9/96 4/1/97
1.7E-09 3.6E-10 17 1.6E-10

| E O er Perimeter 2.1 E-09 3.9E 10 21 1.6E-10

0/9 2 - 4/1/97Oute Perimeter -

1.5E-09 3.3E-10 15 1.6E 10

Oute Perimeter 10/92 4/1/97
1.3E-09 3.1 E-10 13 1.6E 10

1/ 6 4 /1/97No earest Residence 1.9E 09 3.7E 10 19 1.6E 10

10/9/96 -4/1/97of er Perimeter 1.4E 09 3.2E 10 14 1.6E-10

B undary 1.5E-09 3.4E-10 15 1.6E-10

Backgr und 1.2E-09 2.9E 10 12 1.0E-10
'

* Limit of 1E-8 pCi/mi for radon-222 with_ daughters removed as given in 10 CFR20, Appendix 8. Table 2

-

h

CA1SS3EXCEbSEMMNNUALWttachments xts
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,
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Attachment 3 - Environmental Gamma Radiation
TLD Perimeter Survey

,

Direct Radiation Measurements

P "Location Monitoring Period
e/ @e/ -

'N Oute Perimeter 32.2 2.7
'

10/1/96'-4/4/97O er Perimeter 29.5 9.4

0/1/96 - N/97Oute Perimeter 29.4 8.4
'

10/1/96-4/4/97O te Perimeter 30.4 3.1

10/1/96 -4/4/97No earest Residence ** 37.7 5.9

of u er Perimeter
'

28.5 1.8

10/1/96-4/4/97Background 26.3 1.6

* Error is 1.96 std. dev. *

**See Section 8 for explanation

.

i
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