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Sumnary Peport

Effluent Ibnitoring Records
Fbr.

IDES'IAKE MINING CQ4PANY-GRANIS OPEPATIQt
Uranium liilling Facility

..

' Ihis report surtmarizes effluent nonitoring data recorded for Honestake -'

Mining ~ Company of California ' Grants Operation (11crnestake) uranium mi]l

facility frcxn January 1,1989 through June 30, 1989. 'In sone instances, data

collected prior to this period is also included in the report because it was

not available at the tine Honestake stbmitted their previous semi-annual

report. The' submittal of this report to the appropriate Nuclear Regulatory

Corntission (IE') Regional Office 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. 'Ine monitoring data included in this

subnittal and the report format, which includes cortparisons of quantities of'

radioactive materials released during the reporting period to the regulatory

standards, have been designed by Honestake representatives to satisfy the

requirements of 10 CFR Part 40.65.

Ilonestake's nonitoring and surveillance program for radioactive effluent

releases at the Grants Operation was designed to insure the operation's

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

Radiation and closely approximates programs as described in 1BC's Regulatory

Guide 4.14, Radiological Effluent and Environmental mnitoring at Uranium

Mills. Some additional effluent nonitoring activities which differ from

those presented in the Regulatory Q1ide 4.14 are required by Homestake's

Radioactive Materials License (SUA-1471) .

Effluent nonitoring surveys which measure the release of windb1cun )
' tailings to the unrestricted areas surrounding Homestake's mill are required

Pursuant to Amendment 19 of Hottestake's Radioactive - !+2terials License.

_ _ _ _ - _ - _ _ _ _ - _ _ _ - _ - - _ _ _ _ - _ _ _ _ _ . . - _ _ _ _ _ _ _ . _ _ _ - ._-
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Specified submittal dates are set pursuant to Amendmnt 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 ganma neasurenents and periodic Ra-226 soil

concentration surveys to evaluate the land cleanup and interim stabilization
|program.

Ibmstake's groundwater nonitoring program for empliance with NRC's

4

requirements is included in Honestake's Source Material License (SUA-1471, j

Arendmnts 34 and 35). The requirements set fourth in Amendnent 34 include

the reporting of both radiological and non-radiological water quality

paranet ms for specified wells, and water injection volunes of the !

|
groundwater cleanup program. The results for the nonitoring requirenunts

'

pursuant to Anendnent 35 are required by NRC to be submitted by Furch 15,

1989 in the form of a license modification.

Homestake's effluent release nonitoring program, which has already been |

provided to IGC including the above referenced ground water requirements, is

being provided again with this submittal. Hmestake hopes that this will

facilitate lac's review of this semi-annual effluent release nonitoring

report. Also, provided is an abbreviated outline which graphically

illustrates the components of Honestake's effluent nonitoring program (see

Table 1).

1|

DNIR0!@ENIAL MONI'IORING PROGRAMS (sunmarized in Table 1, Pg.10 & 11)

Air Quality Fbnitoring

1. Stack Sampling

Effluents fran the three yellow cake stacks (the dryer, roaster and

!
packaging room stack) are sampled isokenetically on a quarterly

'

basis for particulate. 'Ibe particulate are analyzed for Natural

E__.---__--_--____------ - - - - - - - - - - - - - - - - - - - _ - - - - - - -- - -- _ --- --- -]
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Uranium by IBC's analytical laboratorf. A representative grab

sample is collected semi-annually from two Crusher Building stacks

and is analyzed for Natural Uranium, Radium-226 and Thorium-230.. .

1

Stack samples will be collected only during periods of typical are

and yellcM 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 node. This should

clearly define actual long ten: emissions as it is currently

routine operating procedures not to be crushing ore or drying -

yellow cake 24-hours a day. ,

Honestake 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

lsampling sources. In-house training is also conducted on a :

!

periodic basis.

The U.S. Environmental Protection Agency's Standards of Perfonrance

for New Stationary Sources, Title 40 CPR Part 60, Appendix A,

Method 5 is the procedure used by Homestake for isokenetic stack j

sanpling.

2. Particulate Air Sampling
|Homestale continuously samples total suspended particulate at five <

locations around their mill and tailing facilities (see Figure 1).

Those locations identified as IEC-1, IRC-2 and IBC-3 are areas at

the restricted area's boundary expected to have the highest

i

|
,
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* predictable concentrations of airborne radioactive particulate.

The predczninant wind' direction is from the southwest; accordingly,

RC-1, RC-2 and 1HC-3 are generally located dcwn wind from

Hmestake's tailing inpoundaent. 21e location' identified as IHC-4

represents background conditions, as established by the New Fhxico

Environmental Improvement Division; and is located at the

southwestern nost corner of tha restricted area. locaticn IEC-5

represents the site of the nearest residence expected to have the

highest predicted airborne radionuclides concentration in the area

of the Honestake mill.

Honestake uses a Sierra Instruments Fbdel #305-200 High Volune Air

Sampler, or the equivalent, to continuously sanple the ambient air

of the locations shown in Figure 1. The samples are collected on 8

inch by 10 inch Whatnan glass fiber filters (or equivalent) which

are changed weekly, or nore 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 Hmestake's analytical lab, or an approved independent

laboratory.

3. Gas Sampling

,

Radon gas concentrations are nonitored on a continuous basis at the
i

I 5 locations identified in Figure 1. Terradex Corporation's

track-etch passive radon nonitors (PRI) , or the equivalent, are

used to continuously nonitor radon gas at each sampling location.
|

|
On a quarterly basis new alpha particle sensitive detectors are

.
<
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placed at nonitoring locations by Hanestake personnel and the, ,

exposed detectors are . retrieved and- retumed to Terradex

Corporation for analysis. 'Ihe technique by which the PIE detectors

measure radon gas- con ntrations consists of exposing an

alpha-particle ' sensitive plastic ' detector, which is nounted in a

plastic container, to ambient air. The decay of radon gas

contained in the ambient air causes inprint tracks on the

alpha-sensitive detector which can then be counted at a later tine.

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 Ibnitoring

Wells SV, SB, SE, SA, DB, DE, DG, DL, P, F, B, I, and DC are

sampled on a quarterly frequency for pH, 'ITJS, water level, Ca, M3, K,

NA, HCO ,.C0 ' and cation-anion balance. Wells SV, SB, SE, SA,'3 3 4

DB, DE, DG, DL, and P are sampled on a semi-annual frequency for

chrcmium, nelybdenum, radium-226 and radium-228, selenium, thorium 230,

uranium, vanadium and pH. Mditionally, the volunes of water injected

and recovered as part of the ground-water cleanup prcxJram is conitored

on a weekly frequency and the values are documented.

Biota and Soils Ibnitoring
|

1. Vegetation

|
Vegetation samples are collected on an annual basis at each of tin

|
|

|,.
E_._________



_-_

w

.' a - Page 6
~.

. i .
,

.

five locations identified in Figure 1. Vegetation samples will be

composited for each sample location and will consist of species

palatable to grazing anirrals- that contribute to the human food

chain. The composited samples are analyzed for Radium-226,

2. Soil

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

Ganvra exposure rates are continuously Ironitored through the use of

thermoluminescent dosimeters (TLD) at each of the five locations

identified in Figure 1. Each TLD badge consists of five LiF chips

selected for uniform response, in a plastic holder. The plastic

provides adegaate 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 Instrunent

Co.). Le integrated levels of direct external radiation are recorded

for each of the five locations.

| ;

)
Surface Contamination

1. Yelloacake Shiprents

%e anount of alpha emitting surface contamination deposited on the

outside of yellowcake shipnent barrels is monitored before

shipments are alloveed to leave the mill restricted area. A grorp

of barrels huu each yellowcaN lot is randcmly selected to be

ncnitored for alpha emitting surface contamination. This is done ;

I

i

(
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2by randomly selecting a 100 cm area on each barrel and wiping the*

area with a clean 47 nm Gelman fiber glass filter (or equivalent) .

The filters are then counted on an Iberline Sac 4 scintillation

detector (or equivalent) and the amount of alpha activity removed

from each barrel onto the filter is calculated.

2. 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 nanitor themselves for alpha'

surface contamination before leaving the restricted area. The

personnel survey is perforned individually by each person for whczn

it is required as he/she exits the restricted area through the

Security Guardhouse. The survey is perfonted by individuals by

' making a tierough 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 ona of the mill's change rooms. i
i

on a quarterly schedule an unannounced spot check is made by a
i
'

qualified nenber of the radiation safety staff during which tine

he/she conducts the personnel Inonitoring. An Iberline TC-3 |

hand-held surface alpha scintillation detector with an Iberline

PJ+-20 scaler (or equivalent), is used to perform the personnel skin

and clothing surface nonitoring. Prior to placenent at the

Guardhouse, the instrunnnts are evaluated and adjusted by a

qualified technician according to background, efficiency, and

operability. On a weekly basis the survey instrunent efficiency $

and operability are checked by qualified technicians. ;

i

l
l

|
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3. Survey of Equiprrent Prior to Felease for Unrestricted Use j
j

.-All equipment, that has potentially been contaminated with uranium
'

or its decay products, nust be monitored for renovable surface

alpha activity before it can be released for unrestricted use. All

requests to renove equipnent fran the mill must be initiated with

the Qerations Superintendent. The Operations Superintendent

contacts the Radiation Protection Administrator and they determine 1

i

if the equiptent in question could potentially have been i

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

Degulatory Guide 8.30.

Management's policy at Honestake's uranium milling facility is to

restrict the release of equipnent, for which radiation sitrveys are

required, to instances where there is a clearly denenstrated need

related to ecrupany business.

|

|

l
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- Imer limit of Detection _

. Honestake representatives have calculated the Iower Limit of

Detection (LLD) for each measurement system, where applicable,- to nore

aamrately evaluate concentrations of radioactive Itaterial measured in the

environment surrounding the mill. The lower limit of detection is defined in

the U.S. Nuclear Regulatory Guide 4.14 as the e llest concentration of

radioactive naterial 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 yield, etc. , it

varies for different sanpling and analysis pro dures.

For the individual measurement systems for which Ikmestake has

calculated LLD's, the following fontula was utilized:

Lu) = 4.66 Sb

43.7 x 10 LVY exp(- t)

'

Where:

LLD is the lower limit of detection (microcurles per milliliter);

S is the standard deviation of the i;nstruaent badhground
b

counting rate (counts per second);
43.7 x 10 is the number of disintegrations per scoond per microcurie;

E is the counting efficiency (counts per disintegration):

V is the sample volume (milliliters);
.

I

_ _ - _ _ _ _ _ - _ -
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Y is the fractional radiochemical yield (when applicable);

is the radioactive decay constant for the particular

radionuclides; and;

t is the elapsed tine between sample collection and counting

The value of S used in the calculation of the LLD for a particular
b

measurement system - shbald be based on the actual observed variance of the

instrument . background counting rate rather than an unverified theoretically

predicted vrriance.

Since the LLD is a function of sanple volune, counting efficiency,

radiochemical yield, etc,. it nay vary for different sanpling and analysis

procedures. Also, whenever there is a significant change in the parameters of

the neasu; ment system, the LLD should be mealculated. The lower limits of

detection which have been calculated for the individual nonitoring systems

utilized by Hamestake included with this submittal are as follows:
;

-6U-nat in Air 2 x 10 uCi/ml
-18

Ra-226,Th-230 3 x 10 uCi/ml
in Air

Rn-222 1 PCi/L

U-nat in Water 2 x 10 ' uCi/ml
~

-10
Ra-226,Th-230 2 x 10 uCi/ml
in water

U-nat in soil 7 x 10~ uCi/g
-7

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

U-nat in vegetation 7 x 10' uCi/kg

|
r

! _ ._.._______._D
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-7Ra-226, Th-230 1 x 10 uCi/kg
in vegetation

-12U-nat in stack effluent 5 x 10 uCi/ml
(isokinetic)

Ra-226, Th-230
-14in stack effluent (isokinetic 7 x 10 uCi/ml
-13Ra-226, Th-230 1 x 10 uCi/ml

in stack effluent (grab)

An acceptable nethod for calculating lower limits of detection is

described in the appendix of the U.G. IGC Regulatory Guide 4.14. The ILD's

illustrated above wre calculated using the I*sthod described in Regulatory

Guide 4.14. . No significant changes in the paraneters of the measurement

procedures.were initiated since Homestake's last effluent nonitoring report

was submitted. '(bnsequently, no changes are being reported for JLD's.

I

)

|
1
i

____ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ . _ __
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(bnclusions

The sumaries of Ibiestake's effluent nonitoring program included in

this submittal contain data for each of the regulated paraneters released to

unrestricted areas. 10 CFR Part 40.65 requires that Homestake submit it's

effluent release nonitoring data to the NRC within 60 days of the end of tie six

nonth period ending June 30, 1989. Ihrestake is submitting this report to

fulfill the regulatory requirements cited above. For sone nonitoring systems,

the data sunmaries which Homestake is submitting contain data collected after ,

1

July 1, 1989. Heaustake representatives feel that the inclusion of this

additional nonitoring data is inportant to nere accurately identify any trends

and demonstrate ccrupliance with all appropriate regulatory requirements. Also,

data which was not available for Honestake's previous effluent monitoring report

is included -in the summaries. Included in this report in Attachrent 1 are

sunnaries of the results of the effluent nonitoring activities conducted by

Homestake subsequent to those reported in the previous semi-annual report.

An evaluation of the radiological concentrations in effluents

released and a camparison L those values to the licensee's previously reviewed

design objectives of the Source Material License are required by 13 CPR Part

40.65 to be included in this submittal. In addition, Ecrestake is submitting
i
'evaluations of non-radicuogical constituents neasured in the effluent releases

in water as well as volumes of water injected as part of the ground-water I

I
cleanup program.

Honestake representatives 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 neet tin

criteria of the Radioactive Materials License. The two data evaluation !

|

approaches are: 1) comparisons c,f effluent release values to Maximum Permissible !
!

I

i
_ - - _ _ _ _ - - - _ - - _ _ - - _ _ - _ 1
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Concentration (MPC) and 2) graphic demonstrations. Both evaluation nethods

| ' indicate that Ikxnestake's releases to unrestricted areas generally are not
|
|

mrkedly above background. Also, it is demonstrated in this report that the

effluents released by Homestake's Grants Operation during the period of January

1 through June 30, 1989 do not exceed the allowable effluent release levels

referenced in 10 CPR Part 20.

The data colleci;ed in nany of Homestake's effluent nonitoring program

can be readily compared to maximum permissible concentrations (MPC) values.

Hmestake has included entries in the data sunnaries (Attachnent 1) that

represent effluent release concentrations as a fraction of MPC values.

Honestake has not exceeded MPC values in any of their effluents nonitored during

the period covered by this report. Individual effluent nonitoring programs

results are nore fully discussed in the following paragraphs.

The down-gradient ground water quality data did not differ

significantly frczn the data submitted in homestake's prior semi-annual effluent

nonitoring reirrts. The levels of uranium and Ra-226 found in the alluvial

groundwater down-gradient of the tailing disposal iJapoundaent and within the

restricted area of Homestake's Grants Operations are within the limits

prescribed by pertinent regulatory requirements. In addition, up-gradient and

dcun-gradient levels of radiological constituents found in the alluvial
I

groundwater indicate that Honestake's Ground Water Protection IYogram is

effectively preventing the migration of contamination into groundwater by

seepage fram the tailing pile. Figures 5 and 6 illustrate a comparison of

Ra-226 concentrations ceasured in ground waters down-gradient of the tailing

pile to those neasured in background wells.

Non-radiological water quality information is also included in this

submittal. Homestake nonitors a number of non-radiological parameters (see Page

5) in the ground water in the vicinity of their Grants facility. Sulfate (SO )
4

- - _ _ _ _ _
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is a good indicator for the purpose of relating the general quality of the water

sanpled. Sulfate concentrations neasured in the groundwater down gradient fran ;

the tailing disposal inpoundaent and within the operation's restricted area are

generally equivalent to the concentrations existing in water up-gradient. This !

is a direct result of Honestake's Groundwater Protection Program. Other water

quality paraneters were also nonitored in both the down-gradient and up-gradient

groundwater; however, sulfate is the only non-radiological paraneter that is

graphically illustrated in this report (See Figure 7 & 8) .

The groundwater quality data presented in this report clearly shows

Honestake's groundwater protection efforts have been effective. The levels of

dissolved solids in both the up-gradient and down-gradient groundwater in the i

vicinity of Homestake's mill indicate that seepage from the tailing pile is

being controlled and is not allowed to migrate away from the unpoundaent.

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 gpn this period. The average water collection rate of the

unpoundnent recovery wells of Hcnestake's ground water protection system was 303

gpm for the reporting period.

'Ihe airborne radiological particulate concentrations for sanples

collected at the restricted area boundary of Honestake'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 IPC 3 for Quarter

2, 1989 which is 12.1 percent of MPC. In-222 concentrations reasured at the

facility boundary, including background contributions of sources unrelated to

Honestake's facility, range from 1.0 to 3.5 pCi/1. Average background during

the period was 2.3 pCi/1. The boundary outdoor radon neasurenents included in

this report exhibit levels that are lower crrnpared to those reported in

,

1

_ _ _ _ - - _ _ _
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-Homestake's-last report. In general the air quality nonitoring data included in

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

far belowflevels which are allowed under 10 CFR Part 20."

7

Soil and Vegetation sanples are collected on an annual basis under

[ ;Ibmestake's Environmental tbnitoring Program./ Soil samples were not collected

.during' the .: period covered by this suhaittal; however, .Honestake has already

submittedJ to NRC, pursuant to Inndment 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
'

.

Honestake is presenting herein consists of eight individual figures. Uhe eight

figures illustrate only a portion of the larger body of data included with this

~ submittal; however, Homestake representatives believe that several inportant

. characteristics are clearly demonstrated by the graphics presented.

Figures 2, 3, & 4 are concerned with air quality at Iocations IEC 3

and IPC 4 (for. station . locations, see figure 1) . These figures illustrate a

camparison of U-nat, Ra-226, and Rn-222 concentrations, respectively, at a

down-wind station and the facility. perineter background. Jt.is illustrated by

this comparison that Honestake'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 of two wells

up-gradient of the tailings impoundment compared to Ra-226 concentrations in two

. wells down-gradient of the inpoundrent. 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 Fa-226 concentrations observed for the background and

doan gradients wells were nearly equal and ground water is not being

significantly inpacted by seepage from the tailing pile.

. . - - _ _ _ _ _
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Groundwater sulfate concentration data for background wells P and R,

and down-gradient wells F and I are graphically illustrated in figures 7 & 8.

The sulfate concentrations neasured in groundwater samples collected during the

reporting period show down-gradient concentrations lower than those sulfate

levels observed in groundwater up-gradient frcxn the tailing facility. Sulfate

concentration is a good indicator for the other nonitored paraneters;

consequently, Honestake is using only sulfate and Ra-226 data for their graphic

illustrations of groundwater quality. Hmestake believes that the Groundwater

Protection Program in place at the Grants Cperation is preventing seepage from

migrating away from the tailing impound: rent 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 eifluent releases neasured frun January 1 through June 30, 1989. Honestake

believes that the data contained in this report accurately describes the level

of radiological and non-radiological releases to the enviroment from the Grants

Operation uranium milling facility. Clearly, the effluent releases described in

this report show that Homstake is satisfying all regulatory requirements and

the conditions of their Radioactive Materials Licen u

|

|

1
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08/04/D HLL VATIE Oillf! tifA

(li K0/L IICEff EA 15 PCl/L)

. L.lD IiAff LA5 CA C i 11 EC03 C03 CL S0( TDS C00 10K.EAL

820.00 3670.00 ---- ---- |
fitEEWILL 06/21/E9 E C ---- --- ---- ---- -- ---- ----

149.00 3680.00 -- - ----

l!DitHILL OC/21/19 E C ---- ---- ---- --- ---- ---- ----

IB 01/lf/ H E C (48.00 t9.00 12.00 2760.00 1(80.00 ( 10.00 $67.00 5250.00 10400.00 120!(.61 1.04
0.9201/11/!9 IAEE (32.00 145.00 11.10 2630.00 1370.00 ( ).00 609.00 5840.00 10500.00 --''

14130.34(830.00 ----

3 03/15/9 pc ....
----

.. .... ...- ..-. . .. ....

!! 0(!!!/B9 EC f53.00 68.00 13.00 33B0.00 1930.00 < 10.00 745.00 (090.00 !!f00.00 13964.93 1.0(
6110.00 --- 13407.C3 ----

IB 05/18/ M E C ---- ---- ---- ---- ---- ---- ----

10531.79---- ---- ---- ---- --- ---- ---- H20.0015 0t/05/t9 E C
--------

DE ' 01/li/f9 FC 151.00 13.00 10.00 3760.00 2290.00 22.00 479.00 !!!0.00 11960.00 14!C6.8 1.00

0.98l'! 01/17/ H IALE $0.20 !(.00 6.40 3750.00 !!20.00 100.00 (48.00 !900.00 !!900.00 --

14616.806470.0;rg 03/j$/g p; .... .... .--- .--- .--. .... .... ------

!! 04/12/H EC 131.00 14.00 10.00 3670.00 2340.00 < 10.00 567.00 5190.H 11500.00 13!34.0 0.95
E370.00 ---- 14216.92E 05/lB/H FC

--
---- ---- ---- ---- ---- ---- ----

C350.00 ---- 10226.67 ----:.I 06/05/H EC ---- --- ---- ---- ---- ---- ----

3(60.00 ---- !(2(.20U 02/21/H RC ------ ---- ---- ---- ---- ---- ----

3(30.00R 03/15/H EC ---- ---- -------- ---- ---- ---- ---- ---- ---

IF 04/12/H FC 06.00 13.00 8.00 lif0.00 141.00 < 10.00 (!(.00 3390.00 (390.00 2006.fi 1.(S

3530.00 ---- 1754.H ----U 05/ll/H E C ---- ---- ---- ---- ---- ---- ----

1511.H ----3(30.00H 06/05/EF E C ---- ---- ---- - - - - ---- - - - --- --

H 01/lf/ H ENC 652.00 1(B.00 10.00 2670.00 !!50.00 ( 10.00 5(0.00 5810.00 10500.00 !!06(.El 1.02
t>G 01/lf/D BAER 503.00 226.00 f.80 2500.00 !!30.00 ( l.00 603.00 5750.00 11000.00 ---- 0.97

g t3/]5/n tt _ . . .... .... .... .... .... .... g(0,3 .... 1:213.91 .-..
BC 04/12/H EC !!(.00 191.00 9.00 2B30.00 1300.00 ( 10.00 (03.00 (200.00 10700.00 !!318.!? 1.02

12272.25 ----BG 04/ll/H EC ---- ---- ---- ---- ---- ---- ---- if20.H ----

M 06/05/H E C 1091f.It ----.58(0.00---- ---- ---- ---- ---- ---- ---- ----

pg 12/jj/g3 p : .... .... .... .. 1010.N --- -- ---- - - - ---- --

HfD.00 19(IB.f! --IE 01/lCli3 EC ---- ---- ---- ---- ---- ---- ---- ----

pg 02 21/H tt .... .... .... .... .... .... .... 1013,g .... .--. ....

(g 0:./15!H gg 9520.00 20186.20 ---.--. -... .... --.. -... .. .... ----

IE 0(!!!/59 EC (38.00 249.H ' 13.00 5420.00 !$00.00 < 1( % 1030.00 H60.00 1H00.00 !!!?!.89 0.98
H 05!!B/19 EC ---- ---- ---- ---- ---- ---- ---- 10200.00 20277.51---- ----
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R2: 04/28/H E C 2265.50 ----156.00 -------- ---- ---- ---- ---- ---- ----

F.2 . 05/31/H E C !?l.00 0.40 5.00 300.00 '!(4.00 ( 10.H 1 0.00 161.00 !!90.00 !!!!.67 1.S!

h2- 06/26/89 E C !!6.00 !!B.M !!30.H flit.!! - - --
|

---- ---- ---- ---- ---- ----

:( . EU31/19 ' EC gu.H 2H6.31---- ---- ---- ---- ---- ---- ---- .-------

14' 02/28/89 R C TH.00 108.31---- ---- ---- ---- ---- .. . ---- --------

@(- 05/30/89 R C 293.00 10.00 5.00 300.00 401.00 < 10.00 163.00 fil.00 1510.00 !!!0.15 1.04

$. H /26/19 p C 170.00 ?!3.00 13?C.00 2270.95-- ---- .--. -.-- --.- .-- ----

@l" H /28/tl B C . ----- g5.00 g!6.00 1550.H 2261.78---- ---- ---- ---- ---- ----

82 03/31/H Hb 112.00 3.00 5.00 201.00 333.00 < 10.00 51.00 412.00 890.00 !!92.12 0.9(
,

_-_-A----.O-__--_.__--___.-_________-_________ . _ . - - - _ - - . - _ . _ _
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CE/liit$ kEllkAffEGUlliffIATA
(15KU/lIICEffEAIfPCl/l)

,-VL. J IATE LAl CA I; I EA EC03 003 CL $04 103 COND 10li_BAL

|

05(0 03/30/89 ENC (B6.00 3.]D f.00 427.00 281.00 ( 10.00 191.00 1600.00 2060.00 3310.64 0.99

220.00 1610.00 3110.00 3867.1300(( 03/31/19 EXC ------- --- --- -- ---- ---

234.00 lE90.00 2650.00 3951.580!(( 06/l(lil IRC -----~ -- ---- ---- ---- ----

99.00 1700.00 !!!0.00 3t59.(6 ----, f(5 03/31/t9 Ett ---- --- --- ---- ---- ----

Ut Of/](/fi EKC ---- ---- ---- ---- -- --- 101.00 17C0.00 3020.00 3707.92 --

0002 04/13/19 ERC (19.00 11.00 9.00 393.00 !!!.00 < 10.00 18!.00 1440,00 4040.00 3037.25 1.00

-~ --- ---- ---- ---- -- 277.00 714.00 1390.00 X91.!9 ---0931 01/!B/Es EXC

!

I

- _ _ . _ _ _ _ _
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1

.,

06/04/D IItttaffEQut11fLATA
(if XC/L IICIPT EA 15 PCl/L) j

i
'

th. J IAff LAF. PE GEAT F0 SI 503 EA226 Pl1P EATI EAll,VOL F,f
.

i
|

18 01/17/!! E C 1.90 31.00 45.50 2.!! 17.40 0.20 --- -- --

TE 01/17/19 EAE2 f.C3 20.80 33.70 1.92 8.70 0.20 -- --- ---

34.10 -- --- ---- --- - ---- -- - --

DB 02/lt/69 E C - - -

1H0.0034.[3 ---- -- --- --- --- ---

!S - 03/15/t9 EC ----

H40.00
IB 04/12/E9 EC 8.00 34.30 47.10 3.38 9.60 0.10 -- ----

.1H0.001.0036.50
----

22 05/lf/th E C -- ---- ---- --------

14(0.10
IB DC/0!!i9 FC ---- 36.70 - - - - -- ---- -- -- --

't Vll!i,9 FC !.CL 35.90 55.50 3.00 18.60 0.N ---- ---- -- -

'I 01/lf; H lt!E 1,53 29.40 41.90 2.H 10.10 0.10 ---- --- --

IE 02!!(!H !r --- 33.10 --- ---- -- ---- --- -- --

-- --- ---- --- --- ---- 1440.0034.50FE 03/!.!!!F fr* ---

-- --- 14l0.00!! N/120 Et t.n 31.f t: 41.30 2.67 9.50 1.10

1440.006.(034. 0TE 05/1? H EF:
------- ---- ---- ---- .--

---- ---- --- --- ---- ---- 1H0.00IE 0t/0!/D EC ---- 35.49

1H0.0013.0015.90if 02/21/f4 ff
---- - - - - - ---- -----

--- -- 1440.00IF 04/12/D FC 1.(0 16.00 33.50 2.91 13.C0 0.10

1440.0020.2016.80 -- ---- --- ---
11 05/18/f9 BC

--
- --

1H0.00If.60ff CC/05/fi E C --- -- ---- --- -- -----

M 01/11/!! EC 1.20 36.70 31.10 2.04 57.80 0.!? ---- -- ---

N 01/11/19 IAEE 7 37 35.50 13.30 1.44 U.50 0.10 ---- --- ---

35.E0 -- ---- -- ---- --- -- -

IG 02/l(/89 E C - - -

1440.003(.00 --- ---- ---- ---- ---- --
..C 03/15/H EC
' ----

1440.0011 04/12/s! EC 7.50 34.E0 30.30 1.51 39.80 0.10 -- --

35.50!$ 04/16/E9 I t --- ----

'1440.0035.20 ---- ---- ---- --- ---- --N Cl/D!/f t EC ---

!E.10 ---- - -- ---- -- ---- -- 1H0.00FE 01/l(/O EC - - -

H 02/21/i! EC -- 11.20 ---- --- -- ---- 12.00 ---- 1440.00

(6.40 ---- -- - ---- -- --- -- ----M C3/15/f? EC 1---

'
1H0.00M 04/12/ES EC 1.70 75.90 18.80 2.65 28.t0 1.00 ---- ---

---- --- ---- --- 15.40 ---- 1440.00M 05/15H ft ft.H---

--- - -- ---- -- -- -- 1440.00M 0C/0!/89 EC ff.20----

20.005.00!! 05/25/!! EC !.00 21.E 32.(0 0.71 12.E0 ------

30.003.00Il 05/25/E9 EC 1.60 24.30 36.40 1.04
---- ----

50.10!! 05/25/fl E C ---- -- ---- ------- ---- ---- ---

SA 01/li/f 9 EC 1.50 12.70 13.50 0.75 !!.20 0.40 -- ---- ----

$A 01/l:/D lAER f.55 13.70 10.f0 0.15 10.76 ( 0. 01 ---- --- ---

T4 01/17/!9 BC 8.30 10.CC 11.00 0.71 31.10 0.11 -- ---- ----

!A 02/ltli! E C -- ~11.40 -- ---- --" --- - - - --- - - - j

---- ---- --- --- ---- ---- 1440.00
'

EA 03/1!h9 EC 11.20---

_ _ ._-.
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WEll WATER QUAtlif HTA '
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,
'

@/N/89h
,t

E
(if IC/L IICEff 1A 15 PCl/1) '

~ '" ' .

,

3i f Mf! - LAB' TH. Lui . 50- St - 103 LA!!6 : .PDtP_fAf!'IAIL,10L I.P'

BAj 0(/12/&9LEtC'f.70' 10.40 1 11.00 - =0.47 13.60: 0.40 ---- --- - - -

140.008.00
!A: 05/18/f 9 BC --- !!.60 --- 1 ------ 2- ---

140.00
!A ' .06/05/f 9 EE - . 11.50 '

' :----- - - ---- --

, -

il ' 01/12/89 B C . B.10 J 28.10 48.40 0.66 20.30 - 0.20 ---- ---- ---

'

B, | 01/12/19 : EARE ' f.15 21.60 31.10 , ' O 51 f.40 0 0.01 --- --- --

27.30 . . '
'

iB > . 01/16/l! R C --
~

IH0.00
!B ' ' ' 03/15/f! ENC f-- !!.70

'

-- ---- - - - - ---
---- - - -

1HO.00
!!- .04/12/!6 EC 5.00 26.10 ': 44.60 :0.64 H.70 0.10 ~~ ---

140.0032.0025.40
---

1 O!!!!/!r EC -- -- ---- ----
---

1HO.0024.00
---- ---- ----

:S , 06/05/i! ENC .-- -- --- --

1H0.00----~42.80- --- --- -- ----

0 01/16/69 EEC
--- - -

H40.0016.00
!? 02/21/89 EC --- ~39.90'

- - --- -- - --- --

'

1440.00
10 ; 03/15/!9 EG - - 31.10 ---- ---- ---- --- ---- ---

1H0.00
!C ' 04/l(/69 ' EC - f.10 43.20 57.80 - 1.16 f.80 3.90 -- ----

140.0021.00? . 0!/18/l! E C '-- - 43.70 -
---

---- --- --- ---

140.0043.50 - --- :---- -- -- - - - - -

|C: N/05/19 EC '----

n' 01/11/69 E C 8.00 '5.60 6.96 1.0 9.60 0.60 -- ---- ---

B- 01/17/89 BAER 1,49 6.41 5.65 0.82 f.10 0.10 ---- --- ----

0; 02/16/il HE
'

' 5.09 - ----- - ---- --- ---- - -
--

- IHO.00
U- 03/l /19 B C ---- (.83

' -- ----

1440.00
R 41/12/19 EFC f.90 - 4.E3 . . 6.43' l.10 f.50 0.10 ---- ----

140.0016.00R- 05/18/fl EC --- - 4.41
------- - - - - ----

1H0.004.58 --- -- ---- ---- - - - ----

0. 06/05/19 E C ---

%- 01/11lii- EE 8.40 195.00 323.00 2.43 38.10 0.20 - - ----

6' 01/11/29 !AES 8.10 208.00 147.00 1.(( (.50 0.20 -- ---- ----

1H0.0016.108 ' 01/16/19 BC -- - - ---- --- --
--

1440.005.0029.908i 02/21/19 EC
------- ---- - ----

----

1H0.0026.50f 03/15/!! BC --- - ---- ---- --- ---- ----
----

lHO.00! 0(/11/E9 E C f.80 18.40 43.30 2.t2 H.10 1.05 ---- --

140.00f.6030.10S- 05/lf/fi E C
------ -- - - - -----

1440.0031.409- 06/05/2! E C --- --- - -- --- ----
- - -

0.200 01/11/89 E C
-- ---- ---

- - --- --- ----

0- 01/11/89 EE 9.00 41.60 60.30 3.36 27.60 ---- ---- ---- --

0' 01/11/89 BAtt 6.64 16.00 58.10 1.10 10.00 < 0.04 ---- ---- --

'

1440.000 06/05/IS EE . --- !!.80 --- --- -- --- - ---

!!.80 19.00 i03/19/89 BC f.50 0.51 0.04 1.91 15.20 0.20 --

20.0005/17/B9 EE f.70 1.3( 0.30 1.47 16.40 0.60 3.50 ----

24.000 03/11/19 EE f.40 0H 0.05 ' O.01 0.40 0.10 ----

- _ - _ __-___-__ __ _- _. . _ _ - _ _ - - _ _ __ . - _ _ _ _ _ _ _ _ . __ . _ _ _ _ _ _ - _ .-__ __ L
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A$ d/| ds? E 0 t t s t A t t. t !'i l R C' C D'R f A l f - O R A l f'$
,?H/04/89j till1ATER QUAuff l'AfA - ,

,

. (18 C/l !! CEPT RA 1E PC1/l)
P

% 10. . BAff . LAB < PH ' NAT : ID ; Sif 903 : R&!!6 - PUNP.LAf! Ball,IDI, ~ _ Pf.
.

11
Gu,''

..; 05/24/19 < BC' 1.40 0.32 :. 0.03 .0.01 13.00 0.80El
.

. .. .

- ---- --

R;;r % '.
-24.00/NL 03/21/19 BC 9.50 - 58.50' 10.50 :1.02~ 45.30 1.10 -- ---

,

y m
J 51) i '03/cs/29-BC11.'00 '92.40 - 90.9D 3.f3 ' .14.80 0.30 1.00 20.00--

a.

10.0018.50 :Ef! * , t14IH/El it - 6.00 ' O.15 0.01 0.11 - 5.20- - - ---- -

21.00 -0.20 15.008.12 - |0.01 0.101JE ,). : N/13/E9 EC
--- - ----

>

,; 1

'20.001 02/22/89- HC ' f.60 0.08 -( 0.01 $0.01 2.10 0.20 l$.00 -

- 1; : 05/11/19 EC f.60 0.03) 1 0.01 I 0.01 1.50- 1.80 22.00 E -- - 20.00 ,

, Ft J , 6/25 49 EC f.90 25.30.' 26.10' O.90 52.00 . 4.00

'

25.00---

1

,. . ;' k

. ,
.

. . . _ . .
.

' SE " ;03/30/19?60 8.10 ' . 107.60. . 111,00'. 2.51 11.30 23.0014.50 -----

x r

11 '- N /27/19 E C f 80 , f.63 ) 9.25 0.62 8.00
.

. . . .

20.00 fl.00--- --

A ' 03/29/Bs B C 1.50 ' 9.41 f.25 ' 9.83 !!.10 0.10 15.00 20.00----

8.00 ---- 20.00' 10 . 03/30/!0 EC 8.00 10.00 87.30 2.!! 16.f0 ---

lH0.00'27.10 ' ---- ---- - -- -- --,SM 01/16/69 EC ---

1440.00!!.00IM- ,02/11/89 EC ' 29.90-
'

------- - --- --- --

1440.00?!H? 1 03/15/fl iRC .---- 25.10
'

--- -- -- ------- ----

1H0.00SN ' 04/12/f9 RC 8.40 26.30~ 36.50 1.33 19.80 0.10 ---- ----

1140.00
~

13.50!M 05/18/89 BC --- 30.50 ---- ---- ---- -- ----

1440.00!N 06/0!/89 BC - 24.80 ---- -- -- ---- --- ---

1H0.00H 2. 01/16/E9 EC 18.10 =~- ---- -- ---- --- -------

DA2 ' 02/11/f9 BC 1180.092.0014.40 ------- ---- ---- -----.

: 14 2 03/15/19 BC ' - - 19.10 IH0.00---- --- ---- --- --- ----

IA 2- N/12/89 H0 1.00 16.10- 31.60 1.05 20.0 0.10 lHO.00--- ----

H2 ' 05/18/89 BC ---- 22.00 10.00 . ---- 1H0.00---- ---- ---- --

sH2 N/05/E9 BC 1H0.00
*

!!.10 -- ------ ---- - ---- .--

L 5Q - 01/16/89.EC '36.$0 --- -- ---- --- -- ---- ------

SQ '. . 02/21/19 BC 1440.004.0237.50 ------- ---- --- -----

. $Q .03/15/19 n : 35.20 --- ---- ---- ---- ---- ---- ----- - - -

SO' N /12/89 B C B.20 35.20 55.20 1.14 13.20 0.10 1H0.00--o ----

% 05/18/89 BC 140.0041.to 25.00---- -- ---- ---- ----- --

1440.009 ' 06/05/89 BC D --- - 29.90 ---- ---- -- ---- --- - - -

__
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Page!13.*

- (18 NG/L E10tif RA 18 PCl/I)
:

t ,
-

It".191 Daft LLABIPE ' H AT ~ . ED' . - !! B03 - |BA226 PHP,,EAff IAll iDL P,P :
~

-)
.

m

1: : 1.-

140.00-D 821 01/!f/19 HC . --- .50.00. -- -- -- --- --- - - - -

1(40.0030.0049.50 '! $t - 02/11/89 H C
------. --- --- ------

-1H0.00, St ; 13/05/89 ; EXC '' -- 51.80 -- -- --- - - . -- - - -

IH000St| J01/12/89 H ; 8.90 .48.80 10.70 2.24 24.60. 0.70 -- ----

23.00 1440.00~' 8t i | 05/11/19 R C L - - .31.30 ---- --- .-- ' - - - ~~

$1( ~ 06/05/19 HNC - - 51.30 1H0.00---- ---- ---- ----- -- ----

@gt . 106/05/B9 H " '140.00-21.80 --- ---- ----- --- -- --------

,

20.0015.00.P 1011- ~01/30/89.RC.f.90. C.37 0.05 0.02 2.50 --------

g

~ SH ! - 01/15/19 ' H C 7.10 'O.35' O.01 0.01 1.10 20.00 ~11.00 -----
.

i

20.0015.00' EH8 3 01/30/19 ENC, f.60 0.02 0.01 0.01 1.20 -------

30.00' i N34 03/07/19 Et0 - 8.60 ~0.N 0.01 0.16 1.20 0.10 20.00 ----

L H53 - 01/25/19: H f f.60 ( 0.01 0.01 0.01 1.40 16.00 20.00--------

,

490 . 01/23/89 N0 f.50 0.30 0.21 0.02 2.00 0.20 14.00 20.00
'

.----

20.00( 0.01 1.50 18.00490 06/15/19 N 0 f.50- 0.44 --- -------

,

L492 01/19/19 B C'- f.70 0.37 0.02 0.05 3.60 0.10 11.00 20.00--

(13 01/19/89 H C l.50 0.07 0.01 0.06 1.00 ---- 11.00 20.00----

493 06/15/19 B C 8.30 0.04 30.00 30.000.01 0.70 ----------

04 01/!9/f9 R : f.20 0,49 0.12 0.N 3.00 8.00 20.00------

.. H: 06/15/89 EN; 'f.50 0.H 20.000.02 5.10 23.00( -- -----

DD - 01/11/19 H C 1.70 0.08 0.01 : 0.01 10.40 0.20 -- ---- ---

!$ 01/11/89 BAtt f.t! 0.20 0.01 0.03 12.10 ( 0.01 ---- --- --

i DD ' 03/19/89 BC - f.90 ' O.01 0.01 ( 0.01 6.20 15.50 20.00-- ----

: DD ' 06/13/89 H O~ ---- 0.06 ( 0.01 ( 0.01 ---- 11.00 21.00-- ----

'P' 01/11/11 HC . ' f.60 . 0.03 0.01 0.11 4.90 0.50
'

--- ---- ---

'F 01/1!/89 EAtt f.66 0.N 0.02 0.09 6.30 0.20 ---- ---- ----

't. 05/16/89 Inc !.10 0.03 0.01 0.01 3.10 0.40 0.22 25.00----

- _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ - _ _ _ ._ - .- . _ _ _ _ _ _ _ _ _ _ - .
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)/04/89.. Wil,L lATER QUAll!! M1A -
' "

- (Il IC/L EXCEL'! tA II PCl/L)~

illdo! DATI ;1AB N | : 05Af . ED: , SE : 503 LA!!$ PR P.EATI LAIL,VDL f,P j
.i

'

01/il/69 HC1 f.60 0.03 = 0.01 0.20 10.10 0.20' -- e---- ---

01/11/19 BARE f.65 !. 0.05 0.01- 0.16 12.60 .0.30. -- -- --

30.00,' 05/11/89 BC o 1.90 0.31 - ( 0.01 0.14 1.90 0.60 20.00 ' ---

.

,
.

. 0.02 -
.

0.09 5.20 0.20'
.

01/11/f! HC :1.90 - :0.01

01/ll/H' FARE!1.73 0.02 0.01 0.09 f.10 0.10 --- -- --

60.00.05/1!!!$:HC 8.10 - 0.04 0.01 0.11 4.60 0.90 12.00 ---

01/lllifEC'l.20 ').02 0.30 0.16 6.00 1.0 -- ---- --

20.00 1440.0002/21/89 BC '---- 0.93 ------- ---- --- ----

L03/15/19 E C 4--- -0.v6. --- -

--. 146.00-
'

---- --- ---- ----

04/10/89 H C' f.80 0.60 ' '0.!!- 0.18 3.60 0.10 20.00 1440.00--
..

1440.00 .I0.15 18.0005/18/i? EC T ---- 0.if - '---- -------- ----

1440.00 ,)'

0645/!$ B01 1.61 0.19 ---- ---- -- - - ---- ---

140.00 ' )06/27/F1 EC . f.60 1.14 3.50 20.00 ------ --- ----
,

oi
i
i

30.00 -)E 01/05/19 EC 1.50 0.0! . - - - ' ( 0.bl 0.30 f.00---- ----

h ' 04/01/il: HC' l.40 0.03- 0.01 ( 0.01 1.10 0.30 6.00 40.00-.

i
i

-- --- --- --- ---- ----' 1440.00 jF 01/16/fl E C ---- 0.10

1440.00 jL 02/21/E9 E C .0.12 31.00---+ --- ---- --- ---- ----

L 03/15/!9 EC 0.72 1440.00-- ---- ---- ---- ---- ---- ----
;

L 04/10/19 H C f.50 0.51 0.20 0.10 -2.20 0.10 1440.00 -!---- ----

1440.00 I): 05/ll/f t 2C. --- 0.55 0.09 31.00--- ---- ---- ---

1440.00 l11 06/05/19 E C ---- 0.61 0.09---- ---- --- ---- ----

L 06/2f/fl EC 1.(0 0.68 0.05 2.20 1440.00 j---- --- . --- ----

' l
t ' 01/16/El EC ' ---- 1,87 ---- ---- --- ---- -- ---- 140.00 |
h 01/21/69 HC -- 1.81 --- ---- --- ---- 30.00 140.00 ;

----

I 193/15/E9 E C 1,61 1440.00 '-- ---- --- ---- --- --- --

b . 04/17/P9 B C 1.70 1.98 0.64 0.28 6.80 0.50 29.00 1440.00---

-)l' 05/lf/!$ E C 1.72 0.!! 29.00 14!.00-- ---- ---- ---- --
i

L 06/0!/f 9. EC ---- 2.04 0.21 140.00--- ---- ---- -- --

1

01/16/fi EC 6.18 IH0.00- --- --- --- ---- --- ----

. 02/21/fs H C
'

6.53 140.00 !!?.50---- ---- ---- - - - --- ----

03/15/29 BC f 30 1440.00
---- -- - - - ---- -- -- ---

04/11/19 BC f.f0 f.15 5.12 0.11 10.80 0.10 29.00 1440.00--

05/18/l9 BC 1.11 20.60 140.00 I0.80---- -- --- -- ----

, 06/Di/F9 H0 ' ---- f.55 0.95 140.00-- -- --- -----

, 06/13/19 B C f.70 .f.19 6.20 0.98 10.40 0.20 !--- ---- ----

06/13/89 BC f.70 0.02 ( 0.01 0.08 2.40 2.00 16.50 !!.00----

-05/23/19~HC f.70 0,06 0.01 0.0? 3.50 22.00 1f.00-- ----

..
_ _ - -
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108/H/89.* WEl.l. fifft 0011.1f! NfA
- "

. ,

. lif RG/1. !!C[rf Ri IB 7C1/11, 9, s. ,

: lli.I !!G I, ATE Lit Pi NAT . . RD $E ' 803 ; RA!!6 PNP EATE Bill, f0I, P P'r

s
,

- M. <

tilli . 05/23/89 BC ' f.90 -. -0.14 0.15' O.13 3.60 ' !!.00 -12.00v --- ---

Al L 04/25/89IXCa1.60 '6.11 29.00- 4.08~ 16.00 16.00.

--- -- --

|-

IC? 01/18/89 ' HC' f.50 - 0.93 . 0.24 - 0.13 3.10 4.00 30.00.----

L C' 04/24/89 B C' f.10. 1.09 0.29 0.49 3.30- 3.00 90.00----

. [0 _ ' 05/24/!9 BC --1.90 0.06 0.02 ' O.16 38.80 --- - - - - ---
'

----

'!- 02/22/89 N C ' ---- 0.09 --- 0.51 - 8.!D ~ ---- 1(40.00---- ---

Is 04/19/f5 B C'~1.90 ' O 10 . 0.02 0.51 ' 6.60 0.10 '1440.00---- ----

~E! 05/18/89 : HC i.40 0.03 0.01 . 0.55 8.60 f.50 1440.00--- . ----

..E- 05/18/89 H C - - ~ 0.03
'

. %54 4.30 1440.00--- --- --- --

.1: 06/(5/B9 EEC ---- 0.15 0.!)
'

--- --- ---- --- --- ---

!J. 05/11/89'HC"f.30 2.31 f.58 - 0.83 11.90 3.00 10.00
- ---- ---

E 02/22/19 N C 8.00 0.02 0.02 0.08 9.60 2.00 20.00---- ----

'0 02/22/19 N C B.10 ( ' O.01 0.01 0.!( '!.00 16.50 20.00--- ---

;5: 03/30/19 ERO 9.20 (f.40 !!.!0 3.34 2(.70 1.50-- -- ---
.

: I .' ,03/21/85 Ett f.90 19.60 2.11 4.51 : 144.00 f.00 40.00- - - - --

U2 03/30/S9 NC f.5t 0.01 0.01 0.01 1.80 14.00 80.00---- ----

E2 06/13/19 N C f (0 < 0.01 < 0.01 < 0.01 1.20 1.00 15.00 20.00----

t 05/23/89 Ett 1.50 0.05 0.01 0.01 1.10 !!.00 30.00---- ----

1 01/16/89 BNC 1.02 1440.00
--- --- --- ---- ~~ -- ----

tv 02/22/E9 B C 0.$3 0.35 10.50 1440.00
-- ---- --- - ----

L 0(/15/89 ERC f.90 0.87 1 36 0.31 5.50 0.10 1440.00--- --

t- 05/1B/89 8tc - - 0.93 0.33 11.80 1440.00
---- --- --- ---

0 06/05/f9 B C 1.36 0.29 (1(40.00-- -- --- -- ---- ----

: 06/14/89 H C f.B0 1.02 1.40 0.33 5.20 0.20 ---- -- --

22 01/23/89 N C t.60 0.01 0.02 < 0.01 0.60 3.00 !!3.00--- ----

't2 - N /24/69 B C f.50 ( 0.01 0.02 ( 0.01 0.40 10.00 11.00-- ---

w - ____ _ -- . _ _ _ _ ._
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D/b/19 1 KELL VATER QUAllf! Call

(!$ N0/L 11CErf RA li FCl/L)

DLI.10 f itATE LAB : PE NAf R0 _ 8E - 1 03 BA!!6 fUKP_ tiff IAIL,fDL PJ '

188.00
D3 01/24/19 Btc - 8.20' . ( 0.01 0,01' O.01 0.50 -, 11.00 ---

133.00!!.00 'D3 0(/25/19 BRC B.40: . ( 0.01 0.02 0.01 0.30 ----- -

'!!5.0030.00D4 L 01/11/89 EXCJ f.60 0.62 0.12 0.!! 0.90 -------

!!5.00(0.0000 0(/24/20 M C- 1.30 0.68 .0.19 0.02 0.50 - - ----

23.0015.000 0(/04/19 ERC ' 8.10 0.01 0.01. 0.05 'l.40 --- .--

0.02V '06/13/i! EK --- ---- --- ---- ----- ---- ---

20.0014.50-0.02 0.010 -06/13/E9 ERC
-------- --- -------

.

'((0.00,4.502~ - 05/25/E9 Etc .1.60 3.!! . 2.06 0.49 9.50 --------

20.0016.00F 01/25/19 ERC 1.L0 4.92 4.36 0.70 6.50 - - -----

(5.0020.0[Di '04/27/89.-EXC 1.40 4.92 4.44 0.60 ------ ----

,

33.00l' - 01/18/89. HKC f,10 1.59 0.30 0.69 5.90 16.00 ------

180.0020.00P- 04/27/89 BK 1.60 ~ 1.53 0.33 0.51 4.50 -------

$ 02/22/E9 Ett - 3.99 14(0.006.000.00 ------- --------

!{{0.00?' - 04/19/69 IRC 1.50 3.05 f.t$ 0.65 9.90 0.10 --- ---

1440.005.60F 05/11/89 ENC 0.193.39 ------ -------

0.67|, Ot/t5/89 Ett ---- 3.86 --- ---- ---- ---- -------

31.005.0030 ! 01/31/89 EXC . ~~ 0.03 0.01 ---- --- --------

---- ---- 10.00!02 .02/25/89 ENC ---- 0.03 0.01 --- ------

6.00 25.0030 2 ' 03/31/89 ERC 8.30 0.02 0.01 0.01 0.90 -----

5.00. 30.00D2 ' 04/28/89 ENC 0.020.04 ----- -------- ----

!$2 05/31/89 BNC .1.50 0.02 < 0.01 0.01 3.40 0.20 10.00
'

30.00---

30.006.00$2 06/26/E9 EXC !.00 0.04 0.01 1.40 --------

10.00--- ---- 5.0019 4 : 01/31/ft EKO 0.010.02 ----- ----

f.00$4 : 02/26/!9-BKC 0.010.04 ---- ----- ------- ----

@( 05/20/89 ERC 1.40 0.02 ( . 0.01 0.01 3.60 2.00 6.00 ---- 30.00

6.00 30.00 14.0084 0C/26/89 EEC 1.60 0.06 < 0.01 1.20 -----

s5 06/28/89 ENC B.20 0.03 13.00 32.000.02 3.60 --- ----

82 . 03/31/89 BRC f.10 0.01 0.01 < 0.01 0.20 0.30 10.00 90.00----

d0 - 03/30/19 ENC f.70 . 0.05 0.01 0.08 3.00 0.10 E.00 20.00----
1

- _ _ _ _ _ _ _ _ _ _ _ .\
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t/04/89 FILL TATER MAllTY IATA |~

(liEC/lIICEf1EAIlFCl/l) |
l'

FI F DAff LAB PH LTAT K3 $t 03 LA!!C PURP_EAff .lAll_t0L PJ

21.00 .,13.50M(4 03/31/t9 EX 8.10 0.0f ( 0.Cl 0.01 3.60 --------

22.0012.t30;44 06/14/tl EKC f.30 0.10 0.01 < 0.91 3.40 -------

23.0011.00f($ 03/31/E9 EX0 6.20 0.02 ( 0.01 0.01 (.10 -------

20.00S.50
146 06/14/f9 EK0 f.40 0.05 < 0.01 0.0t 3.70

--------

0.20 ---- ---- - --

OK2 C4/13/E9 EX: ---- ---- ---- ---- ----

45.00
ISC2 04/11/89 EXC f.30 0.04 < 0.01 0.i9 E.00 ---- 6.00 ---

1.00 ---- 1(2.00
0!31 01/16/i9 EN; 6.30 0.03 0.03 0.01 0.!0 ----

,

I

1

. _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _
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,

110MEsTAKE MINING COMPANY
i

| !

Quarter 3y Passive Radon Gas Monitoring Results
_

Concentration (pCi/1)
Date Location _

1 Otr. Fr- 2nd otr. sp. 3,g g,,, sp. ,,3 g,,, segial
'

| 1989 HMC 1 North Outer Perimeter 1.0
6 1.2

964 966
HMC 2 NE Outer Perimeter1989 1.5 467 1.9 226

964 966
HMC 3 East Outer Perimeter1989 1.7 468 1.3 238

965 966
ilMC 4 Background 2.7 870 1.9 2391989

965 906

1989 HMC 5 N. of Nearest Residence 2.9 871 3.5 240

!

-

.__

_ _ _ _ _ _ _ _ . . _ _ . - _ _ _
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HOMESTAKE MINING COMPANY
|

Quarterly TLD Perimeter Badge Survey
1

ncen ration ar e/w ek
.Date: Badge LOCATION

No. .lst Ouarter 2nd Ouarter 3rd Qua'rter 4th Ouarter
_

H'4C 1 North Outer Perimeter
-989' 0001 3.58 3.06

HMC 2 NE Outer Perimeter 4.03 4.42L1989- 0002
'

HMC 3 East Outer Perimeter 4.06 4.35'.'1989 0003

1989' 0004 HMC 4 Background NA* 2.35
!

- ilMC 5 N. of Nearest Residence 3.01 3.221989. 0005

!

_

4 .

_

d

'* Lost' Monitor

a:-_-___-__-. - -
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H04ESTAKE MINDG CCt4PNJY - GRMJTS OPERATIQJ

Ore Crusher Stack - Grab Sanple

Stack Dnission Velocity

VS = 2500 ft./ min. average stack velocity

Stack Cross Sectional Area
2A = (16666 in ) (1 ft. /144 in )

11.57 ft=

Sanole Collection Paraneters

Date: February 9,1989

Tire: 166 min.

Ptr.p Serial No. 0583/ Cal. Factor 0.72

(bserved Flow rate: 50 IR4

Actual Flow rate: 36 LPM
.

7btal Volu:te Sanpled: 5976 L

Particulate Analysis

Sanple Conc. Stack Bnission MPC (At the Property Boundary)

-11 -12632 ug U 0 7.16 x 10 uCi/ml U-nat 5 x 10 uCi/ml U-nat38
-11 -12

250 10 pCi ka-226 4.18 x 10 uCi/ml Ra-226* 2 x 10 uCi/ml Ra-226
-11 -13

190 10 pCi Th-230 3.17 x 10 uCi/ml Th-230* 3 x 10 uCi/ml Th-230

Stack Dnission Rate

91 = (2500 ft/ min) (11.57 ft.2)

= 28,925 ft. / min.

---------_______a
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Radioactive Dnission Rate

RER = (Conc. ) (ER)

Where:

Conc. is radionuclides concentration of the emission effluent

ER is the stack emission rate

6
RER for U-nat = (7.16 x 10-11) (28925) (28320) (60) (1 x 10 )

6
3.52 x 10 pCi/hr.=

Where:

-11Conc. = 7.16 x 10 uCi/ml U-nat

ER = 28925 ft.3/ min.

28320 ml/ft.3

60 Min /hr.
61 x 10 pCi/uCi'

6RER for Ra-226 = 2.05 x 10 pCi/hr.

Where:

-11
Conc. = 4.18 x 10 uCi/ml Ra-226

6RER for Th-230 = 1.56 x 10 pCi/hr.

Where:

-11
Cbnc. = 3.17 x 10 uCi/ml 'lh-230 I

|
|

1
____ _ >


