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Summary Report
Effluent Monitoring Records
For
HOMESTAKE MINING COMPANY-GRANTS OPERATTON
Uranium Milling Facility

This report sumarizes effluent monitoring data recorded for Homestake
Mining Company of California Grants Operation (Homestake) uranium mill
facility from January 1, 1989 through June 30, 1989. In some instances, data
collected prior to this period is also included in the report because it was
not available at the time Homestake sitomitted their previous semi-annual
report. The submittal of this report tn the appropriate Nuclear Regulatory
Commission (NRC) Regional Office within 60 days after January 1, and July 1
for each vear of operation is required for all uranium mill facilities
pursuant to 10 CFR Part 40.65. 7ne monitoring data included in this
submittal and the report format, which includes camparisons of quantities of
radioactive materials released during the reporting period to the regulatory
standards, have been designed by Homestake representatives to satisfy the
requirements of 10 CFR Part 40.65.

Homestake's monitoring and surveillance program for radioactive effluent
releases at the Grants Operation was designed to insure the operation's

campliance with 10 CFR Part 20, U.S. NRC Standards for Protection Against

Radiation and closely approximates programs as described in NRC's Regulatory

Guide 4.14, Radiological Effluent and Environmental Monitoring at Uranium

Mills. Some additional effluent monitoring activities which differ from
those presented in the Regulatory Guide 4.14 are required by Homestake's
Radioactive Materials License (SUA-1471).

Effluent monitoring surveys which measure the release of windblown
tailings to the unrestricted areas surrounding Homestake's mill are required

pursuant to Amendment 19 of Homestake's Radioactive Materials License,
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Specified submittal dates are set pursuant to Amendment 19 for NRC's |
receipt of the results of these surveys; consequently, this data is not ‘
included with this submittal. Radiological surveys which are included in
this classification are annual gamma measurements and periodic Ra-226 soil |
concentration surveys to evaluate the land cleanup and interim stabilization
program. |
Homestake's groundwater monitoring program for compliance with NRC's
requirements is included in Homestake's Source Material License (SUA-1471,
Amendneants 34 and 35). The requirements set fourth in Amendment 34 include
the reporting of both radiological and non-radiological water quality
paramet .5 for specified wells, and water injection volumes of the
groundwater cleanup program. The results for the monitoring requirements
pursuant to Amendment 35 are required by NRC to be submitted by March 15,
1989 in the form of a license modification. |
Homestake's effluent release monitoring program, which has already been J
provided to NRC including the above referenced ground water requirements, is
being provided again with this submittal. Homestake hopes that this will |
facilitate NRC's review of this semi-annual effluent release monitoring ‘
report. Also, provided is an abbreviated outline which graphically
illustrates the camponents of Hamestake's effluent monitoring program (see

Table 1).

ENVIRONMENTAL MONITOPING PROGRAMS (summarized in Table 1, Pg. 10 & 11)

Air Quality Monitoring

1, Stack Sampling
Effluents fram the three yellow cake stacks (the dryer, roaster and

packaging roaom stack) ire sampled isokenetically on a quarterly

basis for particulates. The particulates are analyzed for Natural
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Uranium by HMC's analytical laboratory. A representative grab
sample is collected semi-annually from two Crusher Building stacks
and is analyzed for Natural Uranium, Radium-226 and Thorium-230.
Stack samples will be collected only during periods of typical ore
and yellcw cake throughput. This is done for the reason that,
during periods of no throughput, the stack circuits are not in
operation in the mill's present operating moae. This should
clearly define actual long te:t:r emissions as it is currently
routine operating procedures not to be crushing ore or drying

yellow cake 24-hours a day.

Homestake personnel have been trained by various means in the
techniques of stack sampling, including training by U.S.
Environmental Protection Agency and N.M. Environmental Improvement
Division - Air Quality Control personnel, and various stack
sampling sources. In-house training is also conducted on a

periodic basis.

The U.S. Environmental Protection Agency's Standards of lerformance
for New Stationary Sources, Title 40 CFR Part 60, Appendix A,

Method 5 is the procedure used by Homestaxe foi isokenetic stack

sanmpling.

Particulate Air Sampling

Homestake continuously samples total suspended particulates at five
locations around their mill and tailing facilities (see Figure 1).
Those locations identified as HMC-1, HMC-2 and HMC-3 are areas at

the restricted area's boundary expected to have the highest

X J
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predictable concentrations of airborne radioactive particulates.
The predominant wind direction is from the southwest; accordingly,
HMC-1, HMC-2 and HMC-3 are generally leccated down wind fraom
Homestake's tailing impoundment. The location identified as HMC-4
represents background conditions, as established by the New Mexico
Environmental Improvement Division, and is located at the
southwestern mst corner of th: restricted area. Location HA(-5
represents the site of the nearest residence expected to have the
highest predicted airborne radionuclide concentration in the area
of the Homestake mill.

Homestake uses a Sierra Instruments Model #305-200 High Volume Air
Sampler, or the eguivalent, *o continuously sample the anbient air
of the locations shown in Figure 1. The sanmples are collected on 8
inch by 10 inch Whatman glass fiber filters (or eguivalent)! which
are changed weekly, or more frequently, as required by dust
loading., Quarterly conposites of the collected sample filters are
prepared for each sampling station. The composite samples are
analyzed quarterly for Natural Uranium, Radium-226, and Thorium-230
by Homestake's analytical lab, or an approved independent

laboratory.

Gas Sampling

Radon gas concentrations are monitored on a continuous basis at the
5 locations identified in Figure 1. Terradex Corporation’'s
track-etch passive radon monitors (PRM), or the equivalent, are
used to continuously monitor radon gas at each sampling location.

On a quarterly basis new alpha particle sensitive detectors are
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placed at monitoring locations by Hamestake personnel and the
exposed detectors are retrieved and retumed to Terradex
Corporation for analysis., The technique by which the PRM detectors
measure radon gas concentrations consists of exposing an
alpha-particle sensitive plastic detector, which is mounted in a
plastic container, to anmbient air. The decay of radon gas
cortained in the ambient air causes imprint tracks on the
alpha-sensitive detector which 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
filter is placed over the container opening to inhibit the entrance

of any alpha-emitting dust particles.

Water Quality Monitoring

Wells 8V, 8B, SE, 8A, DB, DE, DG, DL, P, F, B, 1, and BC are
sampled on a quarterly frequency for pH, TUS, water level, Ca, MG, K,
NA, HC03, C03, CL, 804 and cation=-anion balance. Wells SV, SB, SE, SA,
DB, DE, DG, DL, aid P are sampled on a semi-annual freguency for
chromium, molybdenum, radium-226 and radium-228, selenium, thorium 230,
uranium, vanadium and pH, Additionally, the voluwes of water injected
and recovered as part of the ground-water cleanup program is monitored

on a weekly freqguency and the values are documented.

Biota and Soils Monitoring

1. Vegetation

Vegetation samples are collected on an annual basis at each of the
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five locations identified in Figure 1. Vegetation samples will be
composited for each sample location and will consist of species
palatable to grazing animals that contribute to the human food
chain, The composited samples are analyzed for Radium-226.
2. Wl

Soil samples are collected on an annual basis at each of the five
locations identified in Figure 1. Representative composite sanples
to a depth of 15 centimeters are collected for each sample location

and are analyzed for Natural Uranium and Radium-226.

Direct Radiation

Gamma exposure rates are continuously monitored through the use of
thermoluminescent dosimeters (TLD) at each of the five locations
identified in Figure 1. Each TLD badge consists of five LiI' chips
selected for uniform response, 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 on a quarterly basis and analyzed
by an approved, independent laboratory (currently Eberline Instrument
(o.). The integrated levels of direct external radiation are recorded

for each of the five locations.

Surface Contamination

1. Yellowrcake Shiprents
The amount of alpha emitting surface contamination depcsited on the
outside of yellowcake shipment barrels is monitored before
shipments are allowed to leave the mill restricted area. A grorp
of barrels fiok each yellowcaie lot is randemly selected to be

monitored for alpha emitting surface contamination, This is done
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by randomly selecting a 100 cm2 area on each barrel and wiping the
area with a clean 47 mm Gelman fiber glass filter (or equivalent).
The filters are then counted on an kberline Sac 4 scintillation
detector (or equivalent) and the amount of alpha activity removed
from each barrel onto the filter is calculated.

Personnel Skin and Clothing

Each day, all persons who enter the restricted area and have access
to, or have entered into the yellowcake precipitation and drying
circuit building, are required to nonitor themselves for alpha
surface contamination before leaving the restricted area. The
personnel survey is performed individually by each person for wham
it is required as he/she exits the restricted area through the
Security Guardhouse. The survey is performed by individuals by
making a thorough sweep of the clothing and exposed skin (including
the soles of shoes). Any excessive uranium concentrate
contamination discovered as a result of the survey shall be washed
off in one of the mili's change roams.

On a quarterly schedule an unannounced spot check is made by &
qualified mawmber of the radiation safety staff during which time
he/she coonducts the personnel monitoring. An Eberline AC-3
hand~held surface alpha scintillation detector with an Iberline
RM~20 scaler (or equivalent), is used to perform the personnel skin
and clothing surface nonitoring. Prior to placement at the
Guardhouse, the instruments are evaluated and adjusted by a
qualified technician according to background, efficiency, and
operability. On a weekly basis the survey instrument efficiency

and operability are checked by qualified technicians.
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Survey of Egquipment Frior to Release for Unrestricted Use

All equipment, that has potentially been contaminated with uranium
or its decay products, must be monitored for removable surface
alpha activity before it can be released for unrestricted use. All
requests to remove equipment from the mill must be initiated with
the Operations Superintendent. ‘The Operations Superintendent
contacts the Radiation Protection Administrator and they determine
if the eguipment in question could potentially have been
contaminated. Any material that is determined to have the
potential to have been contaminated must be surveyed and the levels
detected must not exceed the levels identified in the U.S. Nuclear
Regulatory Guide 8. 30.

Management 's policy at Homestake's uranium milling facility is to
restrict the release of equipment, for which radiation surveys are
required, to instances where there is a clearly demonstrated need

related to company business.
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lower Iimit of Detectigg_

Homestake representatives have calculated the lower Limit of
Detection (LLD) for each measurement system, whele applicable, to more
accurately evaluate concentrations of radioactive .naterial measured in the
environment surrounding the mill. The lower limit of detection is defined in

the U.S. Nuclear Regulatory Guide 4.24 as the smallest concentration of

radioactive material sampled that has a 9°% probability of being detected,
with only a 5% probability that a blank sample will yield a respanse
interpreted to mean that radiocactive material is present. Since the LID is a
function of sample volume, counting efficiency, radiochemical yield, etc., it
varies for different sampling and analysis procedures.

For the individual measurement systems for which Hamestake has

calculated 1LD's, the following fornula was utilized:

rip - 466 8

.7x 10 BWY ep(-  t)

LLD is the lower limit of detection imicrocuries pi milliliter);
Sh is the standard deviation of the instrument background
counting rate (counts per second);
3.7 x 104 is the number of disintegratirns per second per microcurie;
L is the counting efficiency (counts per disintegration):

V is the sample volume (milliliters);




is the fractional radiochemical yield (when applicable);
is the radioactive decay constant for the particular
radionuclide; and;

is the elapsed time between sample collection and counting

The value of sb used in the calculation of the LlD for a particular
measurement system should be based on the actual observed variance of the
instrument background counting rate rather than an unverified theoretically
predicted viriance,

Since the LID is a function of sample volume, counting efficiency,
vadiochemical yield, etc,. it may vary for different sanpling and analysis
procedures. Also, whenever there is a significant change in the parameters of
the measu; ment system, the LLD should be recalculated. The lower limits of
detection which have been calculated for the individual monitoring systems

utilized by Homestake included with this submittal are as follows:

1€

U-nat in Air 2 x 10 °° uCi/ml

18

Ra-226,Th-230 3x 10 °° uCi/ml

in Air
Rn-222 1 PCi/L

U=-nat in Water 2% 10”9 uCi /ml

10

Ra=-226,Th-230 2 x 167" uwCi/ml

in water
U-nat in soil 7% 30" uCi /g

Ra-226, Th-230 0.2 x 10™ uCi/g
in soil

U-nat in vegetation 7 % 107 uCi/kg




Ra-226, Th-230 1 x 107 uCi/kg

in vegetation

U-nat in stack effluent 5 x 10712 uci/ml
(isokinetic)

Ra-226, Th-230 8

in stack effluent (isokinetic 7 x 10 uCi/ml
Ra-226, Th-230 1 x 10723 wei/m

in stack effluent (grab)

An acceptable method for calculating lower limits of detection is
described in the appendix of the ''.3. NRC Regulatory Guide 4.14. The LID's
illustrated above were calculated using the method described in Regulatory
Guide 4.14. No significant changes in the parameters of the measurement
procedures were initiated since Homestake's last effluent monitoring report

was submitted. Consequently, no changes are being reported for 1lD's.



Conclusions

The summaries of Homestake's effluent monitoring program included in
this submittal contain data for each of the regulated parameters released to
unrestricted areas. 17 CFR Part 40.65 regquires that Homestake submit it's
effluent release monitoring data to the NRC within 60 days of the end of the six
month period ending June 30, 1989, Homestake is submitting this report to
fulfill the regulatory requirements cited above. For some monitoring systems,
the data summaries which Homestake is submitting contain data collected after
July 1, 1989, ficmestake representatives feel that the inclusion of this
additional monitoring data is important to more accurately identify any trends
and demonstrate campliance with all appropriate regulatory requirements. Also,
data which was not available for Homestake's previous effluent monitoring report
i% included in the summaries. Included in this report in Attachrent 1 are
summaries of the results of the effluent monitoring activities conducted by
Homestake subsequent to those reported in the previous semi-annual report.

An evaluation of the radliological concentrations in effluents
released and a camparison o. those values to the licensee's previously reviewed
design objectives of the Source Material Licensv are required by 10 CFR Part
40.65 to be included in this submittal. In addition, Homestake is submitting
evaluations of non-radiclogical constituents measured in the effluent releases
in water as well as volumes of water injected as part of the ground-water
cleanup program,

Homestake representativns have utilized two approaches in this report
to demonstrate that the quantities of effluents released from the Grants
Operation uranium milling facility satisfy the regulatory standards and meet the
criteria of the Radiocactive Materials License. The two data evaluation

approaches are: 1) comparisons of effluent release values to Maximum Permissible




Concentration (MPC) and 2) graphic demonstrations. Both evaluation methods

indicate that Homestake's releases to unrestricted areas generally are not
markedly wbove background. Also, it is demonstrated in this report that the
effluents released by Homestake's Grauts Operation during the period of January
1 through June 30, 1989 do not exceed the allowable effluent release levels
referenced in 10 CFR Part 20.

The data collected in many of Homestake's eitfluent monitoring program
can be readily compared to maximm permissible caoncentrations (MPC) values,
Homestake has included entries in the data summaries (Atcachment 1) that
represent effluent release concentrations as a fraction of MPC values.
Homestake has not exceeded MPC values in any of their effluents monitored during
the pericd covered by this report. Individual effluent monitoring programs
results are more fully discussed in the following paragraphs.

The down-gradient ground water quality data did not differ
significantly fram the data submitted in homestake's prior semi-annual effluent
monitoring reports. The levels of uranium and Ra-226 found in the alluvial
crmundwaters down-gradient of the tailing disposal impoundment and within the
restricted area of Homestake's Grants Operations are within the limits
prescribed by pertinent regulatory requirements. In addition, up-gradient and
down-gradient levels of radiological constituents found in the alluvial
groundwaters indicate that Homestake's Ground Water Protection Program is
effectively preventing the migration of contamination into groundwater by
seepage fram the taiiing pile. Figures 5 and 6 illustrate & comparison of
Ra-226 concentrations measured in ground waters down-gradient of the tailing
pile to those measured in background wells.

Non-radiological waver quality information is also included in this

submittal. Homestake monitors a number of non-radiclogical parameters (see Page

5! in the ground watetr in the vicinity of their Grants facility. Sulfate (804)
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is a good indicator for the purpose of relating the gensral quality of the water
sampled. Sulfate concentrations measured in the groundwater down gradient fram
the tailing disposal impoundment and within the operation's restricted area are
generally equivalent to the concentrations existing in water up-gradient. This
is a direct result of Homestake's Groundwater Protection Program. Other water
quality parameters were also monitored in both the down-gradient and up-gradient
groundwater; however, sulfate is the only non-radiological parameter that is
graphically illustrated in thie report (See Figure 7 & B).

The groundwater quality data presented in this report clearly shows
Homestake's groundwater protection efforts have been effective. The levels of
dissolved solids in both the up-gradient and down-gradient groundwaters in the
vicinity of Homestake's mill indicate that seepage fram the tailing pile is
being controlled and is not allowed to migrate away from the impoundment.

The Broadview Acres injection system was operated at an average rate
of 211 gpm this semi-annual period, while the Murray Acres injection system
averaged 229 gpm this period. The average water collection rate of the
inpoundment recovery wells of Hamestake's ground water protection system was 303
gpm for the reporting period.

The airborme radiological particulate conoentrations for samples
collected at the restricted area boundary of Homestake's Grants operation during
the period covered by this report exhibits levels well below MPC. The highest
value recorded is a Th-230 concentration collected at location HMC 3 for Quarter
2, 1989 which is 12.1 percent of MPC. Rn-222 concentrations measured at the
facility boundary, including background contributions of sources unrelated to
Homestake's facility, range from 1.0 to 3.5 pCi/l. Average background during
the period was 2.3 pCi/l. The boundary outdoor radon measurements included in
this report exhibit levels that are lower compared to those reported in



Homestake's last report. In general the air quality monitorinj data included in

this report denonstrates that releases from Homestake's mill are quite small and

far below levels which are allowed under 10 CFR Part 20.
Soil and Vegetation sanples are collected on an annual basis under

Homestake's Environmental Monitoring Program. Soil samples were not collected

during the period covered by this submittal; however, Homestake has already
submitted to NRC, pursuant to Amendment 19 of their Radioactive Materials
License extensive data concerning the release of windblown tailings and clean-up
activities (August 28, 1989 letter to Ray Hall of the NRC).

The graphic evaluation of effluent release nonitoring data that
Homestake is presenting herein consists of eight individual figures. The eight
figures illustrate only a portion of the larger body of data included with this
submittal: however, Hamestake representatives believe that several important
characteristics are clearly demonstrated by the graphics presented.

Figures 2, 3, & 4 are concerned with air quality at Locations HMC 3
and HMC 4 (for station locations, see figure 1). These figures illustrate a
campariscn of U-nat, Ra-226, and Rn-222 concentrations, respectively, at a
down-wind station and the facility perimeter background. 1Tt is illustrated by
this comparison that Homestake's effluent releases do not significantly
contribute to the airborne radioactive particulate or radon gas concentrations
of the surrounding environment.

Figures 5 & 6 illustrate the Ra-226 concentrations »f two wells
up-gradient of the tailings impoundment compared to Ra-Z26 concentrations in two
wells down-gradient of the impoundrent. The up-gradient wells are P and R and
the down gradient wells are F and I (for locations, see figure 1). The two
graphs indicate that the Ra-226 concentrations observed for the background and

dosn-gradients wells were nearly equal and ground water is not being

significantly inpacted by seepage fram the tailing pile.




Groundwater sulfate concentiation data for background wells P and R,

and down-gradient wells F and 1 are graphically illustrated in figures 7 & 8.
The sulfate concentrations measured in groundwater samples collected during the
reporting period show down-gradient concentrations lower than those sulfate
levels observed in groundwater up-gradient fram the tailing facility. Sulfate
concentration is a good indicator for the other nonitored parameters;
consequently, Hamestake is using only sulfate and Ra-226 data for their graphic
illustrations of groundwater quality. Homestake believes that the Groundwater
Protection Program in place at the Grants (peration is preventing seepage from
migrating away from the tailing impoundment into the down-gradient groundwater
which is clearly illustrated by the data included in this report.

The major portion of this report is concerned with radiological levels
of effluent releases measured from January 1 through June 30, 1989. Homestake
believes that the data contained in this report accurately describes the level
of radiological and non-radiological releases to the environment from the Grants
Operation uranium milling facility. Clearly, the effluent releases described in

this report show that Homestake is satisfying all regulatory requirements and

the conditions of their Radioactive Materials licens.:
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Effluent Monitoring Data Summary
Homestake Mining Campany
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HOMEST+KE MINING COMPANY

Quarterly Passive Radon Gas Monitoring Results

Concentration (pCi/l)

Date Location
1 otr. ] S5 ] 2nd Qer. 557 | 3ra qer. P87 | 4eh ger. | 562!

904 908
1989 HMC 1 North Outer Perimeter 1.0 576 1.2 225
; G964 b8
1989 HMC 2 NE Outer Perimeter 1.5 1467 1.9 226
IR ! 964 968
B W 2 Rkt Gnter Pevinerer 1.7 |468 1.3 238
965 968
1989 HMC 4 Background 2.7 1870 1.9 239
965 v6d
HMC 5 N. of Nearest Residence 2.9 1871 3.5 240
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HOMESTAKE MINING COMPANY 4

Quarterly TLD Perimeter Badge Survey i
|
|

bre Bhodse LOCATION Concentration mrem/week

o, 1st Quarter|2nd Quarter] 3rd Quarter Lth Quarter

1989 ooo;j”“c 3 Borth Outer Perimeter 3,58 3,06 i

1989 0002 HMC 2 NE Outer Perimeter 4,03 d.62 ‘

1989 0003 JHMC 3 East Outer Perimeter 4.06 4.3% 1

1989 | 0004 {HMC 4 Background NA* 2.35 ‘

1989 np0s HMC 5 K. of Nearest Residence 3.01 3.22 }
|

* Lost Monitor
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HOMESTAKE MINING COMPANY - GRANTS OPERATION

Ore Crusher Stack - Grab Sanple

Stack Emission Velocity

VS = 2500 ft./min. average stack velocity

Stack Cross Sectional Area

A = (16666 in2) (1 ft.°/144 in®)

- 11,57 £t°

Sanple Collection Parameters

Date: February 9, 1989

Time: 166 min.

Punp Serial No. 0583/Cal. Factor 0.72
(bserved Flow rate: 50 LPM

Actual Flow rate: 36 LPM

Total Volume Sanpled: 5976 L

Particulate Analysis

Sample Conc. Stack BEmission

622 ug 0308 7.16 x 10-1] uCi/ml U~-nat
250 + 10 pCi Ka-226 4.18 x 10" uci/ml Ra-226*
190 + 10 pCi Th-230 3.17 x 10} uci/ml Th-230*

Stack Emission Rate

wR = (2500 ft/min) (11.57 ft.?)

= 28,925 £t.>/min.

MPC (At the Property Boundary)

5x 10
2 x 107
3x 10

12
12
13

uCi/ml U-nat
uCi/ml Ra-226
uCi/ml Th-230



Radioactive Bmission Rate

REK = (Conc.) (ER)

where:

Conc. is radionuclide concentration of the emission effluent

FR is the stack emission rate

RER for U-nat = (7.16 x 10" 1) (28925) (28320) (60) (1 x 10%)

= 3.52 x 10° pci/hr.
Where:

Conc. = 7.16 x 1073

uCi/ml U-nat
ER = 28925 ft.>/min.

28320 ml/ft.>

60 Min/hr.

1 x 106 pCi/uCi

RER for Ra-226 = 2.05 x 10° pci/nr.

Where:

11

Conc. = 4.18 x 10~ uCi/ml Ra-226

RER for Th-230 = 1.56 x 10° pci/hr.

Where:

11

Conc. = 3.17 x 10 " uCi/ml Th-230
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