EFH
TE Py

EXXON MINERALS COMPANY, U.SA.

POST OFFICE BOX 2180 - HOUSTON TEXAS 77001

GERALD D ORTLC#HF
REGULATORY AFTLAS waNnagE

- 4. G  # Docket No. Qg-ﬁgsg
(- & . ‘p% . Request for Amendmen
\= ‘~4<,"q(-.° - -~ License No. SUA-1064
(.3 ”'l) - (Solution Mine R&D)

May 7, 1979

Mr. J. D. Martin, Director

Divisio: of Waste Management

U. S. Nuclear Regulatory Commission
washington, D. C. 20555

Attention: Dr. Ray Cooperstein
Uranium Recovery Licensing Branch

Dear Fr. Martin:

Exxon requests amendment of Source Material License No. SUA-1064, covering Solution
Mine (solution extraction) R&D at our Highland Uranium Operations, to make the
excursion monitoring and verification procedure consistent with the program which
NRC has approved for our commercial solution mine operation (Amendment 15 to License
No. SUA-1139) and with the procedures that the Wyoming Department of Envircnmental
Quality has approved for the R&D site. We believe approval of the amendment can
eliminate dual excursion control procedures and unnecessary analyses without impair-
ing the effectiveness of environmental monitoring and controls.

As part of our excursion parameter evaluation program at the new R&D site, water
from each of the ten production wells (Figure 1) was sampled and analyzed for all
the excursion parameters after increases in uranium and/or bicarbonate were
indicated. Complete results of these analyses are attached. Thc analyses summar-
ized in Table I show that there were no significant changes in the vaiues for
arsenic, selenium and pH even after increases of 10 to 20 mg/1 in the uranium con-
centrations and 200 to 400 mg/1 increases in the bicarbonate concentrations. These
data show that arsenic, selenium and pH would not be reliable indiLators of an
excursion. We therefore request that arsenic, selenium and pH be deleted from
Condition 11 of the license.

We also request that total dissolved solids and conductivity be removed from
the 1ist of excursion parameters, but retained as required data to be measured
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Mr. J. D. Martin -2- May 7, 1979

and recorded when the sample is taken. Conductivity is an indirect indicator
of the concentration of ions such as carbonate and chloride, and is not an
independent excursion parameter. Conductivity is also highly variable, and

we have seen conductivity shifts of 100 micromhos or more in samples taken
from the same well only minutes apart. We have, also, seen similar shifts in
conductivity values for successive samples from the monitor wells, and some

of these single, high conductivity values have resulted in the initiation of the
required seven-day sampling sequence. By removing conductivity from the ex-
cursion parameter list but continuing to record the information when the sample
is taken, this data will be available for use in future evaluations but will
not result in unnecessary sampling and analyses.

Modifications to License Conditions 12 and 13 which specify the upper control
limits (UCL) and the excursion verification procedures for the R&D site are 2lso
reques*ed in order to eliminate the dual sets of UCL values and verification
procedures. The revised UCL's would specify the foilowing: UCL's for carbonate
and bicarbonate to be 20 mg/1 above the higiest value recorded for the well in
the baseline sampling program; UCL's for chloride to be 10 mg/1 above the highest
value recorded for the well; and UCL for uranium to be 5 mg/1. The amendment
would also provide for future modification of the UCL values with NRC approval.

A comparison of the current and proposed UCL values is included in Table II.

The new verification procedure would state that an excursion would be considered
to have occurred if the values for any two excursion parameters exceed the UCL's
and these levels are confirmed by analyses of two verification samples taken
within 48 hours and within 96 hours, respectively, after the results of the first
analyses are received. These procedures have been approved for our commercial
project and the change would allow us to use the same procedures for NRC and the
State in the R&D project.

If the above changes are acceptable to NRC, the revised Corditions 11, 12 and
13 could read as follows:

11. Observation and monitor wells discussed on page 5 of the
January 19, 1978 application shall be sampled every two
weeks during mining operations and analyzed for bicarbonate,
carbonate, chlnride, and uranium. Conductivity and water levels
in these wells shall also be measured and recorded.

12. The Upper Control Limit (UCL) for the biweekly excursion
indicator parameters listed in Condition 11 shall be as
follows: UCL's for bicarbonate and carbonate shall be
20 mg/1 above the highest value recorded for the well in
the baseline sampling program; UCL's for chloride shall
be 10 mg/1 above the highest value recorded for the
in the baseline sampling program; and UCL's for urani.
shall be 5 mg/1. Use of UCL values other than those
determired above must be approved by NRC.

13. When any two UCL values are exceeded, the licensee shall
sample and analyze the water of the affected well(s) within
48 hours and again within 96 hours after the results of the
first analyses are received. If the conditicn holds or becomes
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Mr. J. D. Martin -2- May 7, 1979

aggravated, corrective action shall be initiated. Written
notification shall be provided to the NRC, Division of Waste
Management, and Region IV, Office of Inspection and Enforce-
ment, within 30 days of confirming an excursion, describing
the condition, the corrective actions taken and the results
obtained. If corrective action is ongoing at the time the
report is filed, a final report shall be submitted describing
the end results of the corrective actions.

Based on discussions with Dr. Ray Cooperstein of your staff, the foregoing is
expected to be classified as a minor safety and environmental amendment for a
R&D project; therefore, a check in the amount of $760 is attached.

Your early review and consideration of the requested amendment will he appreciated.

Sincerely,

Gpatt - L

Gerald D. Ortlof
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TABLE 1

ANALYSES OF SAMPLES TAKEN AFTER INCREASES IN ""ANIUM CONCENTRATION
AT NEW K&D SITE PRODUCTION WELLS
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(1)

Not detected; detection level = 0.01 mg/]

Carbonate Bicarbonate Uranium Chloride Arsenic Selenium Conductivity
Well No. mg/1 mg/l mg/1 mg/1 _mg/1 mg/ 1 pH micromhos
p-1 0 561 17.5 90 np{1) w76 1025
p-2 0 500 10.0 60 ND ND 7.7 835
P-3 0 671 61.0 90 ND ND 7.6 1110
P-4 0 659 16.0 100 ND ND 7.7 1050
P-5 0 476 14.0 80 ND ND 7.6 900
P-6 0 647 8.8 110 ND ND 7.6 1110
p-7 0 512 0.5 100 ND ND 7.6 1000
P-8 0 537 7.0 100 ND ND 75 1000
P-9 0 671 19.0 if ND ND 7.6 1150
P-10 0 634 19.5 100 ND ND 7.7 1125
Baseline 195 0.3 42 ND 463

(2) Average of the highest values recorded in the baseline sampling program for six wells located in the

leach field area.



Monitor
Well
Number
0-1
0-2
0-3(1)
0-4
0-5
0-6
0-7
0-8
0-9(?)
M-1

M-2

TABLE 11

COMPARISON OF CURRENT UPPER CONTROL LIMIT (UCL) VALUES

PROPOSED UCL VALUES

VS.

WITH APPROVAL OF THE AMENDMENT

Carbonate mg/1

SOLUTION MINE R&D SITE
CONVERSE COUNTY, WYOMING

Bicarbonate mg/1

Chloride mg/1

Current  Proposed Current [roposed Current  Proposed
ucL ucL UCL __ucL UCL ucL
29 44 241 221 17 24
15 32 234 240 19 40
29 44 245 224 19 26
22 38 241 221 10 18
43 56 205 191 24 30
29 44 248 227 22 28
29 44 264 240 96 99
29 44 278 252 12 20
58 68 260 228 142 128
29 a4 248 227 14 22
43 56 204 190 31 36

(1) Bicarbonate UCL value as revised in the Quarterly Report

(2) Bicarbonate and chloride UCL values as revised in the Quarterly Report

Current

Uranium mg/1

ucL

Proposed
LCL

1
1
1
i
1

.028
23
.02
.008
.20
.084
017
.05
.03
.068
.045

5

5
5
5
5
5
5
5
5
5
5



FIGURE 1
SOLUTION MINE WELL PATTERN
HIGHLAND R&D PROGRAM

CONVERSE COUNTY.WYOMING
(NEW PILOT AREA)
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CHEMICAL & GEOLOGICA. LABORATORIES

From
Address
Other Pertinent Data

.........................................

P. O. Box 2794
Casper, Wye=..a3

ANALYTICAL REPORT

29927-1

Anslyzed by Staff Date  Tebruary 16, 1979  (4p No
= - —_—
WATER ANALYSIS
Area E Well No. P-1
January 18, 1979

mg/1 mp/l
Total dissc'ved solids ---ccecaccaa.. 723 Barium (Ba) ==e-=cececccccancanan ND(0.0S5)
Cenductivity, micromhos @ 68°F, ----- 1025 Cadmium (Cd) --==c-vececacccacacn ND(0.002
Total alkalinity as CaC03 ==-===n==== 460 Chromium (Cr) =---eceeccccccceess ND(0.01)
Total hardness as CaCOg -----vmeecoex 485 Copper (Cu) --=-=semcecccccacenan ND(0.01)
Sodium (NA) ~ecccccececcccnccccaccacas 83 Fluoride (F) -=c==esescccccccccnan 0.26
Potassium (K) ~eccccccccccncccccnceas 11 Iron (Fe)(total) ==--eemecceccann ND(0.01)
Calcium (Ca) =e-ccocmcceccocccccaacan 140 Lead (Pb) --==ceeececesceccacaea- ND(0.05)
Magnesium (Mg) =-==cmecccccccccccanae 33 Manganese (Mn) ==e=-=-ceccaccaana Nh(0.01)
Chloride (Cl) ~-csceccmmccccccccacaas 90 Mercury (Hg) ====--e-eeeececcan.= ND(0.001;
Sulfate (S04) -<~-cecccccmccccccacces 90 Nitrate (as N) «-===e-emecccccaa- 2.4
Carbonate (CO3) -=ve-ccecccncccccacan 0 Selenium (Se) -==-=ecccenccccees N(0.01)
Bicarbonate (HCO3) ==-ececccccccacacs 561 Zing (In) emsesecsscsssnsmeessece ND(0.01)
P, UNILS mecccccccccccmcmacenccanaa 7.6 Molybdenum (Mo) -==-==-sccencmzns ND(0.05)
Aluminum (Al) ==emececmecmemeaaae ND(0.05)  yranium (U30g) --=--===r=meeesec= 17.5
Arsenic (AS) ---ceccecccccccacccccaan ND(0.01) Silver (Ag& ..................... ND(0.02)
. S —— . ND(1.0) Janadium (V20g) =------emenana- on AD(0.05)

ND = Not detected at level given i

1 parentheses.

\bove tests were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, WQO

and ALC methods.

CHLMICAL &
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CHEMICAL & GEOLOGICAL LABORATORIES

P. O. Box 2794
Casper, Wyoming

ANALYTICAL REPORT

from Cxxon Co., U.S.A,-Highland Operations p.odyet . Water
Adlress Casper, Wyoming . . . ............Dae . January 31, 1979
= e e e B N I = e R U, S PR ARSI TS
Analyzed by Staff Date . February 16, 1979 |, No, = 29927-2
WATER ANALYSIS
Area E Well No. P-2
January 18, 197¢
' mg/1 mg/1

Total dissolved solids ===-eccccaccan 595 Barjum (Ba) -==--=-- sose: seseumsn ND(0.05)
Conductivi* ‘, micromhos @ 68°F, --«-= 835 Cadmium (Cd) ~-=--eccececccccccaa ND(0.002)
Total alb.linity as Cal0g -========n= 410 Chromium (Cr) --ceceeccceccecaca- ND(0.01)
Totzl hardness as CaC0g --==-v-=mc==-= 414 Copper (Cu) -e-v-=ccecccsccccccsa- 0.10
Y ) N R AN —— 64 Fluoride (F) =--=--ec-seeccanccan 0.15
Potassiul (K) ccceosccscscsnccnsacnne 10 Iron (Fe)(tctal) --=-cccccemmnans 0.01 -
TITTT R 7 I T —————— 118 Lead (Pb) --=--eesmmmecmccccaaaan ND(0.05)
Magnesium (Mg) -==-==cccccmcccccccaan 29 Manganese (M) =-==-==-scesececan 0.09
Chloride (CI) ----------------------- 60 Mercury (Hg) """""""""" ND(O‘OOI)
Sulfate (SOg) =-====s--- ocv sacccens 68 Nitrate (as N) -----cccceccccecn- 1.3
Carbonate (CO3) ------ccee-commmmnnna 0 Selenium (Se) ~=remececcccacccnaa ND(0.01)
Bicarbonate (HCO3) =-===e-=cmcecccce- 00 BIEE: £IN) s=echvisibmsnistnasss oo 0. 4%
L T T S p—— 7.7 Molybdenum (Mo) --====ccccsccccce ND(0.05)
e ND(0.05) ;

Aluninum (Al) =-=e-seesceccccciancons ND(o 07)  Uranium (U30g) ----=-s----e-e-oee 19-9
Arscnxc (As) ........................ ( '0 ) Sllve!‘_ (Agz .................... P‘D(O'OZ)
BUt0m (D) +oevessncsmanmenonsransivns ND(1.0) Vanadium (V20g) --==----====-uu- ND(0.05)

ND = Not detected at level given in parentheses.

Above tests were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, WQO

and ALC methods.

L ILMICAL & GCOLOGICAL LABORATORIES
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CHEMICAL & GEOLOGICAL LABORATORIES
P. O. Box 2754
Casper, Wyoming

ANALYTICAL REPORT
from Lxxon Co., U.S.A.-llighland Operations p.due = Water

Addiess Casper, Wyoming

..................................................

Qther Perlinent Data

.................................

leb No. 29927-7

Analyzed by Staff BT D Date February 16, 1972

g - —— —~—~ ——— - —
————y ——

WATER ANALYSIS

Area E Well No. P-3
January 26, 1979

. mg/1 mp/1
Total dissolved sciids ~-eeccccccceas 837 Barium (Ba) seccccccces cesscccsan ND(0.05)
Conductivity, micromhos @ 68°F, ----- 1110 Cadmium (Cd) ---ceccccccccccccans ND(0.002)
Total alkalinity as CaCOj -=-v-cen=ee 550 Chromium (Cr) --ece-ccscacce veee ND(0.01)
Total hardness as CaC0g -<===ece=c-=e 552 Copper (Cu) -ececccscccccncecaans ND(0.01)
Sodium (Na) --ceccmceccccccncncncncea 100 Fluoride (F) ~ecescccccccccccacns 0.11
Potassium (K) ===cceecccccccnnncnaaaa 12 Iron (Fe)(total) ~=vcecccccceccnn ND(0.01)
Calcium (Ca) ~eececcsccmccccaccacanan 167 Lead (Pb) -e=eccccmccccccccnccnnn NI(0.08)
Magnesium (M7) semccmccmccmcccaacaaaa 3 Manganese (Mn) -=-sccccccccccnnan ND(0.01)
Chloride P ettt 90 Mercury (Hg) -===-s-mmccccccanan- ND(0.001)
Sulfate (b7)g) =-====memecmcccccananas 105 Nitrate (as N) -----ececcccccccas 3.0
Carbonate (CO3) --=c-ececcccmccccanan 0 Selenium (Se@) ~=-=ccmmccmcccccana ND(0.01)
Bicarbonate (HCO3) ======ccemceceenaa 671 Zinc (Zn) -----eecccemsccccceena- ND(0.01)
P, UNITS ~mececcmcmcccceccecccmaeas 7.8 Molybdenum (Mo) ==--ececccccenana ND(0.05)
Aluminum (Al) --cccccccccccccaccnnnen ND(C.05) Uranium (Uz0g) -===--ecmemccenan- 51.0
Arsenic (AS) -=-emmcececcecaceeecaaaa ND(0.01) Silver (Ag) =--=====eccccccccacan ND(0.02)
Boron (B) ~e=ce-cecccccccccccacanccaae- ND(1.0) Vanadium (V20g) --=--=ccecceccaan ND(0.05)

ND = Not detected at level given in parentheses.

Above tests were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, wQO
and ACLC methods.

CHEMICAL & GEOLOGIC' {ATORIES
1
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CHEMICAL & GEOLOGICAL LABORATORIES
P. O. Box 2794
Casper, Wyoming

ANALYTICAL REPORT
from [xxon Co., U,S.A.-Highland Operations p, dyet.  Water

Address Casper, Wyoming ...~ Dete . . January 31, 1979

Other Pertinent Data

Analyzed by Staff Date. . February 16, 1979  Lab No. 29927-3
WATER ANALYSIS
Area E Well No. P-4
January 18, 1979
) mg/1 mg/1
Total dissolved solids --eccccccnnaaa 816 Barium (Ba) <-e-cecccecccccccanns ND(0.05)
Conductivity, micromhos @ 68°F, ----- 1050 Cadmium (Cd) -==-eccccccccccccnan ND(0.002)
Total alkalinity as CaCOg ---~-ce==ee 541 Chromium (Cr) =-e-ececeececceceaea ND(0.01)
Total hardness as CaCOg =-=-==ceccenan 537 Copper (Cu) --=-cs-sececmenacanes ND(0.01)
Sodium (Na) ~=ecccccecccnr comcnacenna i00 - Fluoride (F) -==eescecececencaana 0.60
Potassium (K) =====cceccccccccccccce. 12 Iron (Fe)(total) ---e-eecececacan ND(0.01).
Calciun (Ca) ~-cecccecccccccccncnnces 161 Lead (Pb) =-emccccccmecocacaccaan ND(0.0S)
Magnesium (Mg) --=ccccccccccccccanaan 33 Manganese (Mn) =----ececccecccaan ND(0.01)
Chloride (Cl) --svecccemccccccccccann 100 Mercury (Hg) =======c=ceeccecaaas ND(0.001)
Sulfate (S0y3) -=<=-=-ceccmccnncccncna" 85 Nitrate (as N) =---ecesccccccnann 4.2
Carbonate (CO3) ~=~--=ee-ccceccccnnes 0 Selenium (Se) ~=-cecceccancaccaan ND(0.01)
Bicarbonate (HCO3) ===-c-cemmccncaaa- 659 Zinc (Zn) ----mememmccmemmeeaas ND(0.01)
pil, UNits -cccccccccncnncncncccncnnaas r % Molybdenum (Mo) ====eccceeceacnns ND(0.05)
Aluminum (Al) <-=ecccccnccmcccccocac- ND(0.05) Uranium (U30g) =-======-=ceceea-= 16.0
Arsenic (AS) ----ccccccccecrecccnana- ND(0.01) Silver (Ag) ~=-=-=--ccecccacacaan ND(0.02)
Boron (B) ----=--ecoscceccceccccccnns ND(1.0) Vanadium (V30g)-=---==cs=cannecs ND(0.05)
ND = Not detected at level given in parentheses.
\bove tests were made in accordance with Standard Methods, 14th Edition, 1975 \STM, WQO
and ACC methods.
CHIMICAL § GEOLOGICAL LABORATORIES
W
C. E. Davis ' 12"“1
463 202



CHEMICAL & GEOLOG!ZAL LABORATORIES

P. ©. Box 2794
€ .sper, Wyoming

ANALYTICAL REPORT

from [Cxxon Co., U.S.A.-Highland Operations p.odue . . Water

Address Casper, Wyoming . ... . Dae. January 31, 1979

Other Pectinent Data

.......................................................................................................................................................

Anslyzed by Staff et Wl Date . February 16, 1979 .

WATER ANALYSIS

Area E Well No. g:g
Jani~-y 18, 1979

X mg/1 mp/1
Total dissolved solids e~e=ec-ececanca. - 616 Barium (Ba) ~===escec-ns cecemenes ND(0.05)
Conductivity, micromhos @ 68°F, ----- 900 Cadmium (Cd) ===eeececcccccanana- ND(0.002)
Total alkalinity as CaCOg3 -=--=-==-==== 391 Chromium (Cr) =-=-e-c-cccccccaaan ND(0.01)
Total hardness as CaCOg -----=cve-uus 377 Copper (Cu) =-=-veeseccrccnncnnnn ND(0.01)
Sodium (NA) ==-mccccccccccccanccacena 86 Fluoride (F) =-=esccecccccccnccan 0.14
Potassium (K) =-cececcccccccccccccacaa 10 Iron (Fe)(total) -----eeccccanaas ND(0.01)
Calcium (Ca) -=evccccccccscccccnnccsa 113 Lead (Ph) -=-=emeecmecccccanccaaas ND(0.05)
Magnesium (Mg) -===--cmmecceccmn—aa- 23 Manganese (Mn) ---=-e-ccmcmcennns ND(J.01)
Chloride (C1) ==--csccccmacccccccscss 80 Mercury (Hg) =-===--mscececcccaan ND(0.001)
Sulfate (SO4) -=====ce-eccmmmeccanaan 70 Nitrate (as N) -=-=--ccccececcee- 2.8
Carbonate (CO3) ~=----mcmmmecmmaaaana 0 Selenium (Se) ====-c-ecmecccacenn NI (0.01)
Bicarbonate (HCO3) --v=cceeececccacaan 476 Zinc (Zn) ==--=eecmmcccmcecenaaan ND(0.91)
P, UNIES memc e 7.6 Molybdenum (Mo) -~e-=ecccccccca-- ND(O-OS)_
Aluninuam (Al) ~cccccocccccacccncaaaas ND(0.05) Uranium (U308) =-==-=====mccccees 14.0
Arsenic (As) ==ccececccemcccecace—a- ND(0.01) Silver (Ag) -~=====-c=ccceccccaas ;‘v:D(0.0Z)
Boron (B) ~---cccmmmr e e ND(1.0) Vanadium (VZOS) ----------------- ND(0.0S)

ND = Not detected at level given in parentheses,

\bove tests were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, W0

and ALC methods.
CILMICAL & GEOLOGICAL LABORATORIES

C. E. Davis
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CHEMIZAL & GEOLOGICAL LABORATORIES
P. O. Dox 2794

Casper, Wyoming

ANALYTICAL REPORT

fFrom
Address
Other Pertinent Data

Casper, Wyoming

Cxxon Co., U.S.A.-Highland Operations p..duet . . .

WOLEE e iernins o i

Anslyzed by Staff . . Date . February 16, 1979 . Leb No. 29927-8
» - > —
WATER ANALYSIJS
Area E Well No. P-6
January 26, 1979

mg/1 mg/1
Total dissolved solids ~-sesmceecca-a 829 Barium (Ba) ~eeeeescscccscacenwes ND(0,05)
Conductivity, micromhos @ 68°F, ----- 1110 Cadmium (Cd) -==m-emmmccccancanan ND70.002)
Total alkalinity as CaCO3y ----=--==~- 531 Chromium (Cr) =---e--cesecececcaes ND(0.01)
Total hordness as CaCOg --==-==cecena 537 Copper (Cu) ===---cecsccccecnaca- ND(0.01)
Sodium (Na) ~cecccccccceccncncnnnaaa 104 Fluoride (F) -=eesceccccccccncann 0.45
Petassium (K) =--ecccccccccmncnecnaa" 12 Iron (Fe)(total) -----cccccccecnn ND(0.01).
R S T I ———— 161 POrE () IO — ND(0.05)
\Magnesium (Mg) -e-c-ceccmcccccnannanan 33 Manganese (Mn) -----=--c=s-e----= ND{0.01)
Chloride (Cl) ~-eccccccmcrmcnccaanan- 110 Mercury (Hg) =-==-=c--ccccccccan- ND(0.001)
Sulfate (S04) ---==scececccccccnccaas 90 Nitrate (as N) ==--=-cccmcoccccns 3.0
Carbonate (G03) =-=--meccemccacccacnas 0 Selenium (Se) ---ecccc-ccccnanan- ND(0.01)
Bicarbonate (HCO3) ===-w-e-eecmceceaas 647 Zinc (2n) --eescmccccscsccnnanaa- ND(0.01)
P, UNItS ~-ccceccaccccccc e 7.6 - Molybdenum (Mo) ===m=====mmeecans ND(0.05)
Aluminum (Al) =-ececcmcremammcceaaae ND (0. 05S) Uranium (U30g) =========eceecesan 8.80
Arsenic (AS) ==-c-cemcmcemmcmaceaaaaa ND(0.01) Silver (Ag) ---=--=scs-msecccooa- ND(0.02)
Boron (B) -------ececccmccemcacmnanna ND(1.0) Vanadium (V70g) ---=-=c=cecccacea- ND(0.0S5)

ND = Not detected at level given in parentheses.

\bove tests were made in accordance with Standard Methods, 14th Edition, 1375, ASTM, WQO

and ACC methods.

CIILMICAL & GEOLOGICAL LABORATORIES

C. E. Davis
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CHEMICAL & GEOLOGICAL LABORATORIES
P. O. Box 2794
Casper, Wyoming

ANALYTICAL REFORT

from Cxxon Co., U.S.A.-Highland Operations prodyct . .. . . Water . ...
Address Casper, Wyoming . . ... Dste  January 31, 1979 =
Other Pertinent Data i e e s e skt i A o sl B s ks s . B
Analyzed by Staff . ... . ... Dae February 16, 1979 4 No. 29927-9
WATER ANALYSIS
Area E Well No. P-7-
January 26, 1979
’ mg/1
Total dissolved solids ~----ccecmcaas 681 Barium (Ba) ~cecececccccccncccnn. .05)
Conductivity, micromhos @ 68°F, ----- 1000 Cadmium (Cd) ---eesmecccccccca--aa .002)
Total alkalinity as CaCOg ------===== 420 Chromium (Cr) e=ee=-eccc-cccccces .01)
Total hardness as CaC03 --=--======== 485 - Copper {Cu) ---=cevececcecccccnnx .01)
Sodium (Na) ===-ssmcccmmccoccaccaaaa 67 Fluoride (F) ----ccccemcccccccces
Potassium (K) ==-eeeccccmcccccccaanaaa 11 Iron (Fe){total) «-==ecccecaccccn -01)
Calcium (Ca) ~=ec-cemmemcecmccccnaaaa 135 Lead (PB) <oomcveccccccncnssnacss .05)
Magnesium (Mg) ----ccecmccccccccanan= 36 Manganese (Mn) -----c-cccccccecen .01)
Chloride (Cl) -=-ece-eececcmmceaanaa- 100 Mercury (Hg) e=-evevscscccocca. .001)
Sulfate (SO4) -=--meeeeccmmcccaccnans 80 Nitrate (as N) cccescecsccnancess
Carbonate (CO3) ==--=ce=mmcmemmemmene e Selenium (Se) -~=-ss==cccncecccns -01)
Bicarbonate (HCO3) -=--==ceeemmmmmmas 512 Zinc (Zn) =---ee-edememmnocceccas -01)
P, UNQLS ~=-mseeccccecemescmemma—aa- 7.6 Molybdenum (Mg) -==-s=e=-ceesenc-e .05)
Aluminum (Al) ~=eccccoccrccnnceccnann-" ND(0.05) Uranium (U30g) ---=~======sce==--
Arsenic (AS) ===-=se-emeccccceccssecs ND(0.01)  Silver (Ag) ---==-=s=====s-cmccen .02)
Roron (B) --------------------------- ND(1.0) Vanadium (VZOS) """"""""" .05)

ND = Not detected at level given in parentheses.

Above tests were made in accordance with Standard Meti ods, 14th Edition, 1975, ASTM, WQO

and ACC methods.

CHEMICAL & GEOLOGICAL LABORATORIES
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CHEMICAL & GEOLOGICAL LABORATORIES
P. O. Box 2794
Casper, Wyoming

ANALYTICAL REPORT

Analyzed by . Staff Date February 16, 1979 = (ab No. 29927-1u

—== - — —

WATER ANALYSIS

Area E Well No. P-8
January 26, 1979

mg/1 mg/1
Total dissolved solids -cccvccccacas - 745 Barium (Ba) =eeccccccaccss “emmaen ND(0.0S8)
Conductivity, micromhos @ 68°F, ---- 1000 Cadmium (Cd) ==-ceeccccccccccanan ND(0.002
Total alkalinity as CaCO3 -==-=-- ——— 441 Chromium (Cr) =-ececiscccccaccacs ND(0.01)
Total hardness as CaC03 ---<«===ces=-== 469 Copper (Cu) -<ccececcececccccenan ND(0.01)
Sodium (Na) ~e-eccecccccccacccccanaaa 95 Fluoride (F) =e-ceccecccccocaccas 0.60
Potassium (K) -=-cccccnmcccccnccccccaa 12 Iron (Fe)(total) =-=eececcccacann ND(0.01)
Calcium (Ca) =-e-mmeccmcccccccceacaaa 140 Lead (Pb) ---e-cccecmcmcanccncnann ND(0.05)
Magnesium (Mg) -==eecccccceccaccencaa 29 Manganese (Mn) ===-e-cececcacacan ND(0.01)
Chloride (Cl) ----ccccccecccacccccnns 100 Mercury (Hg) -=-=-===escecemcenan N[ (0.001
Sulfate (S04) -=----cccmcemcccncccnann 105 Nitrate (as N) =--=-=-cceececeoa- %-5
Carbonate (CO3) -~=-=cceeemccmcan-can 0 Selenium (Se) ~=-=c=ecccccccccna- ﬁD(O-Ol)
Bicarbonate (HCO3) -=-====-cccecccees 537 Zine (Zn) -=e-==eescemcccmmmacann ﬁD(0.0l)
P, UNILS =emmeccoccasccscccccmcnanan 7.5 Molybdenum (Mo) =====s=css: <es-e ND(0.05)
Aluminum (Al) ~=-sccecccccmccccccnnna ND(0.0S) Uranium (U30g) -======s=seee-enun 7.0
Arsenic (AS) -----mccccecccccncananaa ND(0.01) Silver (Ag] =evecrssssscunnorsens ND(0.02)
e R ———— ND(1.0) Vanadium (V70g) =---==-ecccccun- ND(0.05)

ND = Not detected at level given in parentheses.

Above tests were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, WQO
and ALC mcthods.

CHEMICAL § GEOLOGICAL LABORATORIES
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CHEMICAL & GEOLOG.CAL LABORATORIES
P. O. Bex 2794
Casper, Wyoming

ANALYTICAL REPORT
from Cxxon Co., U.S.A.-Highland Operations p . duct Water ==

Address Casper, Wyoming

Other Pertinent Data

Analyzed by BRARE . phal- L el o Date  February 16, 1979 leb No. 29927-5

— ——— — e a——

WATER ANALYSIS

Area E Well No. P-9
January 18, 1979

mg/1 mp/1
Total dissolved solids ---vvccccceaa-. 847 Barium (Ba) -=--ececcccccacaccaan ND(0.05)
Conductivity, micromhos @ 68°%, ----- 1150 Cadmium (Cd) ===eececcmcccccaaca- ND{0.002)
Total alkalinity as CaCO3 -==-======= 550 Chromium (Cr) -=-=-=ceeeccccas = ND(0.01)
Total hardness as CaC0g --====ece=e=e 552 Copper (Cu) =-==s-cccccccnnccasan ND(0.01)
Sodivm (Na) =cccmccmccmcccmccceceeea 104 Fluoride (F) ---eccccccmcccncanns 0.29
Potassium (K) --eccecccemceccccecancan 13 Iron (Fe)(total) -==-eccmccneaen.x ND(0.01)
Calciun (Ca) --ce-vee- e — 167 ~ Lead (Pb) =eee-meemcccecccccccacan ND(0.05)
Magnesium (Mg) ---- cmmemecmmcceeccaaa- 33 Manganese (Mn) =--=-scececccnaia- ND(0.01)
Chloride (Cl) --e-ccceccccccaccaccnas 100 Mercury (Hg) ======msesemeceaeaa- ND(C.001)
Sulfate (S04) =-=--=eeecmee- R — 160 Nitrate (as N) ==-=-ccccecccacan- 3.2
Carbonate (CO3) --=-===meeeccecccnna- 0 Selenium (Se) -==-=--cocememcans ND(0.01)
Bicarbonate (HCO3) ==-=-memeecmcacaax 671 Zinc (Zn) ----eecescemmccmcecaaaa ND(0.01)
PH, UNItS =--cecccccccccccmcocmannnan 7.6 Molybdenum (Mo) ===--==e=emeenea- ND(0.05)
Aluminum {Al) = ecmmecmcmccc e cmenas ND(O. OS) Uranium (U30g) ==---====cs=eeceea- 19.0
Arsenic (As) ------------------------ ND(0.01) Silver (Ag) ---e==e-ccsccccccncaa ND(0.02)
Boron (B) ........................... ND(I 0) Vanadium (VZOS) """""""" ND(0.0S)

ND = Not detected at level given in parentheses.

Above tests wera made in accordance with Standard Methods, 14th Edit!on, 1975, /STM, WQO
and ACC methods. ‘

CIHLMICAL & GEULOGICAL LABORATORIES
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CHEMICAL & GEOLOGICAL LABORATORIES
P. O. Box 2794
Casper, Wyoming

ANALYTICAL REPORT

from [Cxxon Co., U.S.A.-Highland Operations p.ogye Water
Address Casper, Wyoming. ... Dete... January. 31, 1979 . . ...
Qner PRIRnel DBl ... i i sasssasbiadsese
Analyred by Staff . ... ... Date. February 16,.1979... lab No. 29927-6
- — mr——
WATER ANALYSIS
Area E Well No. P-10
January 18, 1979

+ mg/1 mp/1
Total dissolved solids --=ceccccccc-ca 821 Barium (Ba) ==-=eceeeeesceeeas ND(0.05)
Conductivity, micromhos @ 68°F, ----- 1125 Cadmium (Cd) ~=--ceccecceccaaa ND(0.002)
Total alkalinity as CaCO3 ---=---=-=== 520 Chromium (Cr) --=- sscecceccces ND(0.01)
Total hardness as CaCOg --=-<-vecceen 537 Copper (Cu) ====-:ec-ececccc-- ND(0.01)
Sodium (Na) ~=ececceccceccmcccccanaaa 100 Fluoride (F) -~-ceccccccccaca- 0.27
Potassium (K) ==ceccmeeccmcccccacanaa 12 Iron (Fe)(total) --e-ceccecees ND(0.01)
Calcium (Fa) ~=meccecemcccccccccnnnen 156 Lead (Pb) --e-ecccccccccccnnaa ND(0.0S)
Magnesium (Mg) ~=-=-=me-ecmmccecacaan 36 Manganese (Mn) ---<cecececcaas ND(0.01)
Ehtoride (C1) =evsmencscecmivrnnnesas 100 Mercury (Hg) -===-====s==eam== ND(0.001)
Sulfate (S04) ===-====-e-eecemccacan- 105 Nitrate (as N) =--e-ccccceeca- 3.2
Carbonate (CO3) -=--=cececmcccncnccna 0 Selenium (Se) -=-ee-cecccccces ND(0.01)
Bicarbonate (HCO3) ====m===ecemee-anu- 634 Zinc (Zn) -e-=eeseecmcncanace- ND(0.01)
P!, UNILS ~=seeemecceececemeececeaana 7.7 Molybdenum (Mo) see--ceccccen- ND(0.05)
Aluminum (Al) =ececccscceccecmmacann ND(0.05)  Uranium (U30g) ===-====-=s=e=- 19.5
P P (1] I —————— ND(0.01)  Silver (Ag) ==-===s==c=ccccces ND (0. 02)
BOTOR (B) =--=-=-ssmcecccaacmmrannnn ND(1.0) Vanadium (V205) ~e==--=m=nmm=- ND(0.05)

ND = Not detected at level given in parentheses.

\bove tosts were made in accordance with Standard Methods, 14th Edition, 1975, ASTM, W0

and ALC methods.

CHIMICAL £ GEOLOGICAL LABORATORIES
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