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SUMMARY

Pursuant to a letter dated April 15,-1981, from the Land
Quality Division of the Wyoming DEQ, Union initiated further
evaluation of the restoration and the stabilization of the A-3
(Red Desert) insitu pilot plant aquifer.

The results of calculations for stability using the technique
as outlined in a letter from the Wyoming DEQ dated April 15, 1982
indicated some wells did not meet the stabilization criteria.
Observation of the random' behavior of the stability analysis led
Union to institute a regorous sampling program to:

e Determine the expected analytical precision

e Determine the expected sampling precision

e Determine any seasonal and temporal trends

Correct.any statistical biases introduced into the stabilityi e
sampling program when sampling was curtailed on those wells.

with low values.
,

i This report consists of a discussion of Union's additional
i sampling program and evaluation of the above items in addition to

the stability analysis of the past available data.

From a site specific statistical appraisal of these data in
terms of sampling and analytical accuracy and precision, it isi

concluded that aquifer restoration and stabilization has been
achieved at the A-3 pilot plant (License to Explore 17) .
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INTRODUCTION

Subsequent to a meeting held in Cheyenne, Wyoming (April 14, 1981)
with Margery Hulbert and Rick Engleman of the WDEQ regarding presentation '

of the Union's A-3 project groundwater restoration and site. decommission-
ing report (DEQ License to Explore, No. 17), a letter dated April 15,
1981 was received from Rick Engleman stating the following:

1. Wells 5A, 6A, 1B and SB should be resampled.

2. If the U,0 r Ra-226 concentrations of this sampling fall8
at or beIow the levels reported by Union for July 1980
sampling, on a well-by-well basis, then the groundi.'ater
restoration will be considered stabilized.

3. Prior to making any comparison as stated in item 2 above
Union's July 1980 results would be adjusted upward to
account for the analytical and sampling error.

4. The analytical and sampling error adjustment will be made
by obtaining the analytic variation that Wyoming Analytical
Laboratories of Laramie, Wyoming allows for each parameter
at a 95% confidence interval (1.64 Standard Deviations)
and multiplying that number by two to allow for the
variation in sampling.

5. If the uranium or radium-226 values are observed to remain
above the adjusted July 1980. levels (as per items 4 above)
then a decision will be made whether or not long-term
acceptability of the restoration has been reached.

Pursuant to the above letter, Union on request received a
letter (attached as Appendix B) from Wyoming Analytical Laboratories,
Laramie, Wyoming stating their analytical precision for U 0 as38follows:

e For U 0 10 Mg/L, 0.10 Mg;L = S.D.38

e For 10 U 0 100 Mg/L, 1.0 Mg/L = S.D.38

The precision data for the U O analysis were based on 703g
round robbin check samples. The analytical precision for Ra-226,
as usual, is determined individually for each sample.

The results of the stability calculations using techniques
outlined in the letter from Wyoming DEQ dated April 15, 1981, and
as shown in Table 1 indicate that:

1. For U 0 the concentrations in two of the four wells
decline $,and passed the test.3

The net average change
in U 0 fr 11 f ur wells above, was - 2.6 Mg/L (i.e.38
down 2.6 Mg/L).

2. For Ra-226, again concentrations in two of the four
wells declined and passed the test. The net average
change in Ra-226 for all four wells was +10pCi/L
(i.e. up 10pCi/L).

,0EC AJ0CKET C0 RY.
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TABLE 1

CALCULATIONS FOR RESTORATION STABILITY

U0 3!38

Well July 1980 Sample ' Adjusted July Sample April 1981 Sample

5A 5.3 5.6 4.19
6A 3.9 4.2 4.97
1B 3.5 3.8 4.47O SB 5.0 5.3 2.70r1

2
C- Ra-226 (PCi/L)
,;>
I~ 5A 38.1 + 2.1 40.3 54 + 4
O 6A 38.1 T 2.1 40.3 28 I 3
CD IB 26.9 I 1.4 29.7 28 i 3
C3 5B 17.3 T 1.1 19.5 30 T 3
s

C
H

C)
o
m
M

b
d
e
X
% -3-

.



'It should be noted that the increases and decreases in U 0
3.and Ra-226 concentrations were not consistent with respect to e$ch

well. When U 0 went up, Ra-226 went down,-and visa versa.3g

The results of the April 1981 sampling and the stability
calculations' illustrate the problems of arriving at a decision
involving statistical analysis based on questionable assumptions.
For example, the assumption that the sum of the sampling and the
analytical variations between the July 1980 and the April 1981
samples is the same as twice the analytical variation as determined
by a single laboratory is not valid.

A review of the past data by Union, strongly-suggests * hat the
analytical and sampling errors used for the stability calctiations
described above are inconsistent with proper statistical techniques.

Observation of the radom behavior of the stability analysis
led Union to institute a vigorous sampling program to:

1. Determine the expected analytical accuracy and precision

2. Determine the expected sampling precision
3. Determine any seasonal or temporal trends

4. Correct any statistical biases introduced into the
stability sampling program when sampling was curtailed
on those wells with low values.

SAMPLING AND ANALYSIS PROGRAM
.

On inspection of the initial April 1981 samples, it was
decided that more campling was warranted. Due to their acknowledged

. analytical capabilities and favorable transportation schedule,
l Wyoming Analytical Laboratories.in Laramie was chosen to do the

primary analysis. The objectives of the sampling were threefold:

1. Determine the expected analytical accuracy and precision
} within and between labs.

2. Determine the minimum accuracy and precision variability
; attributable to sampling field techniques.
,

; 3. Af ter determining the analytical and sampling accuracy
|l and precision, an attempt would be made to determine

the confidence with which aquifer stability and re-
storation could be claimed. Uranium and Ra-226 are,

the primary constituents of interest. However, other
consituents can be shown to support Union's claim.,

of restoration and stability.
!
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Analytical Accuracy And Precision

|
In order to determine the accuracy and precision of analysis,

1 three splits were taken of samples from randomly selected wells.
Two of these splits were sent to Wyoming Analytical Laboratories
in Laramie while the third split was sent to CDil Laboratories in
Denver, Colorado for analysis. As can be seen in Table 2, splits
were not only analyzed using different laboratories, but were
further split for analysis by different techniques. Also, analysis
of the split samples under different modes of preservation were
made.

The results in Table 2, demonstrate absence of any distinct
pattern with respect to each laboratory. The flourometric
determination of U,0 has a lower coefficient of variance at higher3
concentrations ( 5 Mg/l). In comparison the radiometric

I determination of U 0 has a lower coefficient of variance at lower38
concentrations and a more con'sistent coefficient of variation
throughout the range of concentrations tested. Consequently,
the variations observed could be treated as random and these
random errors applied to the A-3 project analysis.

The study of the stability monitoring data for the A-3 project
| indicates that lab to lab variability plus the analytical methods
y variability can typically account for a variability of 1 30% for

a single U 0 value at the 95% confidence level, given the conditions
Union's A83 pilot plant.3

at

For Ra-226, the removal of one high value (30 + 8 pCi/L) from
the analytical data results in a pattern of accuracy and precision
versus concentration as given below.

1. For Ra-226 values greater than about 18 pCi/L, the

| analytical accuracy and precision coefficient of
g variation was determined to be i 10%.
g 2. For Ra-226 values lower than 18 pCi/L the coefficient
g of variations appears to increase asymptotically to

values of i 30% to i 60% at 3 to 1 pCi/L respectively.

I
The items 1 and 2 above demonstrate the expected variations

due to analysis as a result of different laboratories using
similar procedures.

'

I Sampling Accuracy And Precision

To determine the variations in U,0 and Ra-226 due to samplingbg
wells 4A, 6A and 1B were sampled at v5rious short intervals of time
in order to diminish any temporal variations, and were analyzed by
one lab using one technique in order to diminish analytical
variations. In each case the samplina contractor remobilized for
each triplicate in order to include variations in sampling which
may be created by faulty instrumentation, bad calibration and
changes in personnel or equipment etc. Table 4 illustrates the
times and results of the short term sampling frequency for each

Nb
-5-



TABLE 2

'

SAMPLING AND ANALYTICAL ACCURACY AND PRECISION

00 IM9/bl38
WAL WAL (dup) CDM

Well Date Fluor. Rad. Flour. Rad. Flour. Rad. Avg. S.D. C.V.(%)

1A 7-8-81 0.032 - 0.028 - 0.024 0.02 0.023 0.004 17
,

lA* 7-8-81 0.017 - 0.019 - - - 0.018 0.001 6
1A** 7-8-81 0.021 - 0.015 - 0.027 - 0.021 0.006 29
1A 10-21-81 0.10 -0.09 0.06 0.06 0.029 0.08 0.07 0.03 43
6A 7-8-81 5.94 - 5.93 - 5.5 3.4 5.2 1.2 23
6A* 7-8-81 5.80 - 5.43 - - - 5.6 0.2 4
6A** 7-8-81 5.64 - 5.05 - 6.3 - 5.7 0.6 11
7A 10-21-81 7.77 5.81 7.82 6.29 9.43 8.3 7.6 1.3 17
1B 7-13-81 5.67 - - - 5.4 4.96 5.3 0.4 8c-)

-y3 1B 10-22-81 4.88 4.00 4.88 3.84 5.4 6.7 5.0 1.0 20
213 18Avg. =

C[2 S.D. 12=

>
f~~ Ra-226 (pCi/L)
CJ
CE) Well Date WAL WAL dup. CDM Avg. S.D. C. V. (%)
C
07C 1A 7-8-81 1.0 + 0.5 2.2 + 0.7 0.7 + 1.9 1.3 0.8 62
FT1 1A 10-21-81 2.2 T 0.8 3.1 T 1.0 1.8 T 0.2 2.4 0.7 29
~~

6A 7-8-81 16.6 T 1.9 19.3 T 2.1 30 T 8 12 11 92
(7) 7A 10-21-81 39 T 2 35 T 3 38 T_ 1 37 2 5
(2) In 7-13-81 27 + 3.0 - 31 + 6 29 3 10
~C3 1 B 10-22-81 29 T 3 27 + 1 36 T 1 31 5 16
_<c - - -

0 Field filtered, unpreserved Avg. = 36
o* Unfiltered, unpreserved S.D. 34=

Fluor. - Flourometric analysis
Rad. - Radiometric analysis
WA' - Wyoming Analytical Labs, Larimie, Wyoming
CDM - Camp Dresser and McKee, Wheat Ridge, Colorado

.
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of the three wells. Since the A-3 test site had been sitting
without disturbance for a long period of time, it was felt
that taking three samples within two weeks of each other could be
used to describe the sampling variability for the site.

V During sampling on 7-9-81, well 4A was pumped for the normal
2 casing volumes and sampled after-the conductivity had stabilized.
On 7-12-81, well 4A was pumped 3.9 casing volumes before sampling.
The difference in U 0 values seem to correspond.to the larger3 8
pumped volume. This illustrates the variations in concentration
attributable to variations in pumped volume which could easily be
attributed to the variations seen in stability samplings prior.to
1981.

The data in Table 3 illustrates that when pumping and sampling
procedures are held strictly constant the sampling variability

1. For U can be reduced substantially below the analytical
varia ity for U 0 The minimum practical sampling38variability for U 0 appears to be 9% of the determined
concentratien.

2. For Ra-226 the sampling variability for Ra-226 appear to
be 9% of the determined concentration, approaching the
analytical variability for Ra-226.

The data regarding calculations for restoration stability of
wells 5A, 6A, 1B and 5B on samples collected July 1980 and April
1981 modified as per discussion above, are presented in Table 4.
Sampling variability values were added to the analytical variability
values to perform the test for stability. The results in Table 4
indicates that for U,0p all four wells pass the stability test,
while on a well by well basis two wells pass the test for Ra-226.
The net average change in Ra-226 values for the four wells is
-10pCi/L, indicating an average overall drop in Ra-226 concentration.

Temporal And Seasonal Trends

In order to determine significant temporal or seasonal trends,
two techniques were considered proper.

1. Graphical plotting of the constituent values versus time.

2. Analysis of data using a linear model approach.

Graphical Plotting: The stability monitoring at A-3 has proceeded
for three years, but sampling time has not been uniform for those
years. Visual inspection of time series data is one of the best
techniques for detecting significant seasonal trends when data is
relatively sparse for the time period under study.

The time series graphical plots for Ra-226'and U 0 (Figures38
1 through 26), and the corresponding plots for the average Ra-226
and U 0 by leach pattern site (Figures 27 through 30) are presented3 8
in Appendix G. On examinations of these graphs, no cyclic seasonal
variations can be observed.

_ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ . _ - _
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TABLE 3 i

SAMPLING VARIABILITY

Well Date U0 (Mg/L) 8 -226 (pci/L) Casing Volumes
38 Pumped

4A 7-9-81 0.100 - 2.0
4A 7-12-81 1.060 - 3.9

s=0.58
s.d.=0.68
C.V.=ll7%

6A 4-13-81 4.97 28+3 1.8 |
1

6A 4-28-81 5.34 27.3T3 2.0
6A 5-13-81 5.69 28T3 2.0

E=5.33 i=2.8-
s.d.=0.36 s.d.=0.4
C.V.=7% C.V.=l%

,

L ..,

IB 4-15-81 4.47 28+3 1.8;
~" 1B 4-29-81 5.04 27T2.9 2.0
''

IB 5-13-81 5.60 21T2.5 2.0

ni E=5.04 E=25 -
s.d.=0.56 s.d.= 4'

Ti.~3 C.V.=ll% C.V.=16%
.

~k
L_.i Average coef ficient of variation for U 0 = 9%
g,[ Average coefficient of variation for R$-$26 = 9%
2:5
['[o 3 splits of this sample were within 0.01 Mg/L of each other for U 038

13
O
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To determine- the temporal variations or trends, the above
time series plots can again be used. Visual inspection of the

.

time series plots indicates that for 11 of the 13 wells the Ra-226
and the U 0 values have peaked and stabilized er are trending
downward.3 3When the wells are composited by leach site the time
series plots show conclusively that not only are the values
stabilized, but that for U 0 they are stabilized below the level38,
for drinking water.

Linear Model Approach: This technique determines the straight
line that best fits the data. The slope of the line indicates
the average trend of the data points. Analysis of the model can
also determine the probability that the data would indicate a trend
given that no trend exists. It should be noted however, the linear
model approach makes assumptions which when compared to the variations
in geochemical populations, makes it heavily biased toward finding
trends where there are none. As such the procedure should be
considered extremely conservative from an environmental protection
standpoint.

In order to determine the stability (slope) of the Ra-226 and
U0 time series data, the time series was-linearly modelled in3 8
segments. Initially the entire 3 years of stability sampling was
fitted to a linear model. Then the successive calendar years were
removed from the early data and each new set modelled. Application
of such analysis leads one to obtain a clear picture of when stability
was realized. A summary of the results of the linear modellir,
analysis is presented in Table 5. The details of time series data
used for each linear model and the results of the model for Ra-226
and U 0 by pattern are shown in Appendix C.38

The linear model uses sample sets only for the sampling periods
when all the wells were sampled and rejects the sampling periods
when only a portion of the wells were sampled. To do otherwise was
found to bias the results toward a condition of stability. As shown
in Table 5, overall stability has been reached for the two cases,
and the values are stable or decreasing.

|
CONCLUSION

| Based on previous and additional samples collected and chemical
; analysis of these samples, and on the statistical evaluation of the .

| previous and the recent data it is concluded that aquifer re-
storation and the stabilization has been achieved at the A-3 in situ
pilot plant.

9
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TABLE 4

CALCULATIONS FOR RESTORATION STABILITY USING ACTUAL ANALYTICAL AND SAMPLING VARIABILITY

U0* IM9/LI38

Well July _1980 Adjusted July Sample April 1981 Sample
__

Sample (x+ 1.64 s.d.)

5A 5.3 6.7 4.19
6A 3.9 5.0 4.97
1B 3.5 4.5 4.47
SB 5.0 6.4 2.70

Ra-226** (pCi/L))

N Well July 1980 . Adjusted July Sample April 1981 Sample
'

Sample (x + Counting Error + 1.64 s.d.)
.dl

.
-

SA 38.1 + 2.1 47.4 54 + 4
~j 6A 38.1 _I 2.1 .47.4 28'T 3
'

1B 26.9 + 1.4 33.4 28 + 3
_ _ ' 5B 17.3 + 1.1 21.7 30 + 3
.--
'

. . ,

m

"'

;I o s.d. (Value) X (0.18 + 0.09) as described in text and on Tables 2 and 3=

' 00 s.d. (Value) X (0.10 + 0.09) as described in . text and on Tabhas 2 and 3=

V
&
%*
- -4
oc
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TABLE 5

LINEAR MODEL RESULTS SUMMARY

Constituent Pattern Time Period Slope Probability
that

Slope = 0

(Mg/L per day)

U A 10-30-78 thru 10-23-81 0.00016 0.82
8

U A 01-01-79 thru 10-23-81 -0.00027 0.81g
U A 01-01-80 thru 10-23-81 -0.000055 0.99*

8
U A 01-01-81 thru 10-23-81 -0.000055 0.99

8

U B 10-30-78 thru 10-23-81 0.0015 0.07
8

U B 01-01-79 thru 10-23-81 0.00062 0.61c 8? U B 01-01-80 thru 10-23-81 0.0038 0.47*g
' ' ~ , U B 01-01-81 thru 10-23-81 0.0038 0.47

8 (pCi/L per day)
,

- -
--

^'
Ra-226 A 10-30-78 thru 10-23-81 0.011 0.12 |

'

Ra-226 A 01-01-79 thru 10-23-81 0.011 0.12 |
'

Ra-226 A 01-01-80 thru 10-23-81 -0.013 0.71*
Ra-226 A 01-01-81 thru 10-23-81 -0.013 0.71

Ra-226 B 10-30-78 thru 10-23-81 0.017 0.017 )
Ra-226 B 01-01-79 thru 10-23-81 0.017 0.017 !

Ra-226 B 01-01-80 thru 10-23-81 0.0091 0.78*
,

._11Ra-226 B 01-01-81 thru 10-23-81 0.0091 0.78
'

ovalues are the same as 1981 due to incomplete sample sets fo- 1980.

1
1

h
o
s~
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APPENDIX A

WYOMING DEQ LETTER OF APRIL 15, 1981
LICENSE TO EXPLORE NO. 17, REVIEW.

OF MINERALS EXPLORATION, MARCH 24,
1981 SUBMITTAL
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L
- RECEIVED APR 2 01981,

' -s
,

|
THE STATE ' OF WYOMING ED HERSCHLER

GovE RNOR

| _ @efiartment of environmental Baality
.

LAND QUALITY DIVISION - DISTRICT 11
933 MAIN STREET TELEPHONE 307 332 3047 LANDER. WYOMh:G 82520

JA y;D55
April 15, 1981 cx .e,, ,

,

nr
'3.% .es-
Grk

Ms. Diana 0. Bender
Environmental Engineer

'

Union Energy Mining Divisioni .=
.

Union Oil Co. of California
1846 West Grant Road, Suite 105 8

Tucson, Ariz. 85705

I i
RE: License to Explore No. 17, Review of Minerals Exploration i

March 24, 1981 Submittal '
,

I |
Dear Diana: #

In our meeting with you yesterday in Cheyenne, Margery Hulbert and I agreed p
- that Union Energy has adequately addressed the concerns outlined in our F

March 4,1981 review letter, with the exception of Comment No. 3. It is'our f

position that Wells SA, 6A,1B and SB must be sampled again due to their 8
I increase in uranium and/or radium levels over the past two samplings. ,-

We need additional data to verify that these parameters are stabilized over
,

v

the long term. (, ',

It was agreed that if the results of this sampling f all at or below the levels
reported from Union's July 1980 sampling, on a well,-by-vell basis, groundwater
restoration will be considered stable. It was further agreed that before the
comparison is made, the July 1980 results will be adjusted upward to account
for analytic and sampling error. This adjustment will be calculated by obtain-
ing the analytic variation that Wyoming Analytical Labs of Lar.tmie, Wyoming

I allows for each parameter at a 95% confidence interval (1.68 standard deviations)
and multiplying that by two to allow for variation in sampling.

I If any uranium or radium - 226 values are found to remain above the adjusted
,

July 1980 levels, then a decision on the long-term acceptability of restoration
will be made, based on the number of wells that show increases and the magnitude
of the increases. .

We hope to hear from you soon about the sampling work.
erely,

*
_

Rick Engelmann
District Engineer

RE/MH:mm .

R. Shaffer, Margery Hulbert - Cheyenne DEQ-LQDcc:

y ['t/ ) [ %YC. Preston - District II,
Land g. g .;j g } . -wg. n u.

_ _ . . _ _ . _ _ _ _ . _ _ _ . . _ __ - . _ . - - - - _ . . - . - - - -



- APPENDIX B

LETTER FROM WYOMING ANALYTICAL LABORATORIES, INC.
MAY 20, 1981 RE: U0 ANALYTICAL PRECISION38
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. WYOMING ANALYTICAL LABORATORIES,1NC.
Box 638 * 605 South Adams (307) 742-7995 LARAMIE, WYOMING 82070g

I . ul l

I |
1 ik

20 May 1981

Mr. William G. Volk
Union Oil Company of California
1846 W. Grant Road, Suite 105
Tucson, AZ 85705

Dear Mr. Volk,

With regard to our conversation of 16 April 1981, a

statement of our U 0 analytical precision, based on 7038 ,

round-robin check samples, is as follows:

For U 03 8 < 10 mg/L, 0.10 mg/L = 1 S.D.

For 10 < U 03 8 < 100 mg/L, 1.0 mg/L = 1 S.D.

If there are any further questions, please do not

hesitate to call.

Sincerely, ,

/T * y

.. r24'll)"3
M ene F. Hayes

*

Laboratory Director

GH:vb

cc
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APPENDIX C -

TIME SERIES DATA FOR LINEAR MODEL
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.

WELL DA7E U308 RA WELL DA7E U303 RA WELL LA7E U305 RA
,

1A 10/30/75 0.15 5A 04/13/31 4.190 54.0 sg 07/09/S1 1,450 4,8.

OA 10/30/75 6.30 .- 6A 04/13/S1 4.970 23.0 SA 07/09/S1 1.650 .

3A 10/30/76 1.10 1A 04/14/S1 1.7 SA 07/09/S1 1.610. . .

4A 10/30/73 0.60 3A 04/14/S1 0.830 SA 07/09/S1 1.650. ..

5A 10/30/78 4.20 34 04/14/31 0.850 34.0 SA 07/09/S1 1.650 ..

6A 10/30/78 4.05 7A 04/14/81 6.300 23.0 SA 07/09/81 1.610. .

7A 10/30/78 4.00 SA 04/14/81 1.560 7.9 SA 07/09/S1 3.930 36.0 ,.

SA 10/30/78 1.30 4B 04/14/S1 0.430 9.1 SA 07/09/S1 3.800. .

OB 10/30/7S 1.15 5B 04/14/S1 0.700 30.0 SA 07/09/S1 3.930. .

3B 10/30/73 0.84 0A 04/15/S1 4.190 OB 07/10/S1 1.650 4.8.
.

4B 10/30/78 0.57 2A 04/15/S1^4.190 30.0 OB 07/10/81 1.600 .
.

5B 10/30/73 0.72 1B 04/15/31 4.470 23.0 OB 07/10/81 1.590 ..

0A 04/05/79 OB 04/15/31 1.350 10.9 3B 07/10/81 3.000 7,8
. .

5A 04/05/7* 3B 04/r5/S1 0.400 17.9 OB 07/10/81 0.990 ,. .

7A 04/05/79 6A 04/03/31 5.340 07.3 3B 07f10/S1 0.970* . . ,

SA 04/05/79 1B 04/09/31 5.040 07.0 4B 07/10/81 0,040 3,7
. . '

4B 04/05/79 6A 05/13/31 5.690 23.0 4B 07/10/81 0.000 .. .

5B 04/05/79 1B 05/13/31 5.600 21.0 4B 07/10/31 0.110. . ,

1A 04/26/79 2.30 1.40 1A 07/03/81 0.032 1.0 5B 07/10/81 0.030 15.8
3A 05/10/79 1A 07/OS/31 0.017 5B 07/10/81 2.180. .

. .

4A 05/10/79 1A 07/08/31 0.001 5B 07/10/S1 2.030. .. .

64 05/10/79 1A 07/08/S1 0.023 0.0 4A 07/10/81 1.060 0. 7.
. .

1B 05/10/79 1A 07/09/S1 0.019 4A 07/12/81. . .
. .

'

OB 05/10/79 1A 07/08/81 0.015 4A 07/10/81. . .. .

LA 07/OS/S1 0.001 0.7 1B 07/13/S1 5.670 07.03B 05/10/79 '. .

OA 07/10/79 6.65 00.46 6A ,07/03/31 5.940 16.6 1B 07/13/S1 . .

7A 07/10/79 4.50 20.50 6A 07/0S/31 5.500 1B 07/13/31. . .

SA 07/10/79 0.10 5.06 6A 07/03/31 5.640 19 07/13/g1 4,600 31,0.

1A 07/11/79 1.60 3.50 6A 07/03/81 5.930 19.3 6A 10/00/S1 6.000 24.0
3A 07/11/79 0.40 7.90 6A 07/05/81 5.430 SA 10/00/81 0.800 6.0.

4A 07/11/79 0.70 0.30 6A 07/03/31 5.050 1A 10/01/S1 0.10o 0,.

5A 07/11/7* 6.75 6.10 6A 07/03/31 4.700 30.0 1A 10/01/31 0.060 3.1
6A 07/11/79 1.70 26.30 OA 07/09/S1 4.070 24.0 1A 10/01/31 0.069 1.3

is 07/11/79 1.45 14.00 OA 07/09/31 0.360 2A 10/01/31 4.440 23.0.

OB 07/11/79 5.70 5.00 OA 07/09/S1 3.990 5A 10/01/31 4.010 34.0.

3E 07/11/79 0.59 3.30 SA 07/09/S1 0.090 05.0 7A 10/01/S1 7.770 39.0
AB 07/11/70 0.56 4.40 3A 07/09/81 0.130 7A 10/01/S1 7.300 35.0.

53 07/11/79 3.95 5.30 3A 07/09/S1 0.450 7A 10/01/S1 7.000 33.0.

OA 07/01/80 4A 07/09/S1 0.100 1.4 3A '10/02/31 2.400 30.0. .

SA 07/01/80 4A 07/09/81 0.110 4A 10/02/81 0.S00 0.3
. . .

6A 07/01/S0 4A 07/09/S1 0.100 IB 10/02/S1 4.850 09.0.. .

7A 07/01/80 5A 07/09/81 3.930 36.0 1B 10/02/51 4.330 07.0. .

IB 07/01/S0 5A 07/09/S1 1B 10/02/31 5.700 36.0. .
. .

OB 07/01/S0 7A 07/09/S1 6.920 27.0 4B 10/22/S1 0.740 S.6
. .

5B 07/01/S0 7A 07/09/S1 6.350 OB 10/03/S1 0.390 7.4.
. .

44 04/13/S1 0.70 1.60 7A 07/09/S1 6.700 3B 10/03/31 3.610 9.3.

02:l0 A _ J0C (E" C03Y

:tos,9(
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PATT=A

OENEki.L Lt HEAR MUTCLS PROCEDtJRE

DEF Et!DEtJT VARI APLE: U3i73

SOURCE DF SUM OF SOIJARES MEAN SCH_lARE F VALUE PR > F R-SOUARE C.V.

MODE L 1 0.27532018 0.27532018 0.05 O.8234 0. CnXi669 73.8953

EF,ROR 75 411.52022499 5.48693633 STD DEV U3OS MEAT 4

CORF.ECTE D TOT AL 76 411.79554517 2.34242104 3.169E?6to |

SOURv_E If TYPE I SS F VALUE F'R > F DF TYF E IV SS F VALUE PF >Fg
DATE 1 0.27532013 0.05 0.8234 1 0.27532018 0.05 0.8234

T
-

0 T FOR HOT FR > ITI STD ERROR OF-

| p PARAMETER ESTIMATE FARAMETER=0 ESTIMATE
' I

INILFsCEPT 1.91071529 0.34 0.7352 5.62759944
| C [4TE 0.CH3016404 0.22 0.8234 0.00073232

|
-

| % PATT*A

Cf NrFAL LINEAR NODELS F ROCEldJhE
W1-y DEFEt4DErli VARI ABLE: RA

SOURC F If SUM OF Srd t' 'ES MEAH SOUARE F VAllIE PR > F R-SOUAPE C.V.]
NODEt. 1 527.77431943 527.77491943 2.57 0.1159 0.056436 79.7099

~{ EFROR 43 e315.743433:0 205.01723926 SID DEV RA ME Art

ErthhE E TE D T O T AL 44 9343.51025773 14.31342402 17.91322222

SCd)R U DF T Y F-E 1 SS F VALUE FR > F DF TYPE IV SS F VALUE FP > F

DATF t 527.77431043 2.57 0.1150 1 527.7748to10 2.57 0.2159

.

T F OR HO FR > !TI STD ERROR OF
FN.AME lf R ESTIMATE PARAMETERmo ESitMATE

M
Q IN T ERt.t PT -60.19733613 -1.27 0.2811 53.71501265

DATE 0.0ttt521O 1.60 0.1I59 0.0069506*p
4
=c

_ _ _ _ _ _ _ _ _ _ _ _ .
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] PATT=b

GEPJERAL LINEAR NODELS PROCE[WJRE
I

i DEF EE4 DENT VARI AttE: U303

-SOURCE DF SUN OF SCMJARES NEAN SOUfAE F VALUE PR > F R-SC93ARE C.V.t
*MODEL 1 10.82339215 IO.82389215 3.52 O.0691 O.O?1309 69.4S90.

ERROR 35 107.71602677 3.07762362 STD DEV U303 NEAtt

i CORRECTED TOTAL 36 118.540718?2 - 1.75431571 2.524591')9

j SCMME DF TYF E I SS F VALUE PR > F DF TYPE IV SS F VALUE PR > F

DATE 1 10.32389215 3.52 0.0691 1 10.82309215 3.52 0.0691

i FOR Hot PR > IT! STD ERROR OF
PARANETER ESTINATE PARANETER=0 ESTINATE.+

J

INTERC EPT -3.55414689 -1.45 0.1570 5.91457256M DATE O.00144613 1.83 0.0691 0.00077115 I

- -

d PATT*B
f)
4---* OEtKRAL EINEAR NODELS PROCEtdJRE
$

. {'") DEPENICt4T VARI AE<t.Et RA

SCR8Rt. E t# SUN OF SOUARES NEAN SCdJARE F VALUE PR > F R-SOUARE C.V. ,

: A NODEL 1 657.39607086 657.39607006 6.63 0.0166 0.224949 59.4944
(tP
i-{ ERROR 23 2265.023?2914 93.47930127 STD DEV RA NEAN !
4 ..

': CORRECTED TOTAL 24 2922.42000000 9.92367378. t 6. 6800i HX*'

.-mJ
SOUPC E DF TYPE I SS F VAtJLIE PR'> F DF TYPE IV SS F VALUE PR > F

3-
] CAIE 1 657.30607086 6.68 0.0166 1 657.39607036 ~ 6.68 0.016.6

i
* T FOR Hot PR > tTI STD ERROR OF

PARANETER ESTINAIE PARANEIER=0 ESTI:1 ATE
'

INTEkrEPT -113.76571651 -2.25 0.0342 50.52706360
DATE O.01680274 2.58 0.0166 0.00653821;

i
t

N"

o
W
-C.1
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i
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WELL DATE U308 RA .WELL DATE U308 RA WELL CATE U308 RA

23 04/15/31 1.350 10.9 ;A o4f;5/79 3B 07/10/81 3.000 7.8. .

OB 04/15/S1 2.420 17.9 5A o4f;5f79 33 o7fgofgg 2,99o, , ,

6A 04/OS/81 5.340 27.3 7g o4f;5f79 3g o7jgofet 2,97o, , ,

13 04/29/81 5.040 27.0 gg o4f;5/79 49 o7fgofsg o,o4o 3,7, ,

6A 05/13/$1 5.690 09.0 49 o4f;5f79 og o7fgofsg o,;;o ,, ,

1B 05/13/81 5.000 01.0 53 04/;5f79 43 o7fgofsg o,ggo, , ,

IA 07/08/81 0.030 1.0 1A 04/26/79 2.30 1.40 5B 07/10/81 0.230 15.3
1A 07/08/31 0.017 3A o5fgof79 5B 07/10/81 2.180.

.. .

1A 07/09/$1 0.001 59 o7fgofst 2,;304A c5ftof7,. ,, ,

1A 07/OS/81 0.023 2.2 6A 05/10/79 4A 07/12/81 1.060 0.7. .

1A 07/08/S1 0.019 1B 05/10/79 4A 07/10/81.
. . . .

1A 07/08/81 0.015 OB 05/10/79 4A 07/10/81.
. . . .

1A 07/OS/S1 0.021 0.7 33 o5fgof79 1B 07/13/81 5.670 27.0. .

6A 07/08/S1 5.940 16.6 ;g o7fgof79 6.65 20.46 1B 07/13/81 . .

t 6A 07/03/31 5.800 7g o7fgof79 4.50 22.50 1B 07/13/31.
. .

6A 07/06/S1 5.640 gg o7fgof79 ;,go 5,;6 1B 07/13/81 4.600 31.0.

6A 07/08/81 5.930 19.3 1A 07/11/79 1.60 3.50 6A 10/00/S1 6.000 24.0
6A 07/08/S1 5.430 3A 07/11/79 2.40 7.90 SA 10/20/S1 2.820 6.0.

6A 07/03/31 5.050 44 o7fggf79 2.70 2.30 1A 10/21/$1 0.100 2.0.

6A 07/08/81 4.700 30.0 *
5A 07/11/79 6.75 6.10 1A 10/21/31 0.060 3.1

( {A 07/09/S1 4.070 24.0 6A 07/11/79 1.70 2A.30 1A 10/01/81 0.069 1.8
;A 07/09/S1 3.860 1B 07/11/79 1.45 14.20 ;A 10/21/81 4.440 28.0.

;A 07/09/81 3.990 OB 07/11/79 5.70 5.00 5A 10/21/S1-4.010 34.0.

#A 07/09/S1 0.090 25.0 3B 07/11/79 0.59 3.30 7A 10/21/81 7.770 39.0
3A 07/09/81 0.130 4g o7fggfy9 0.56 4.40 7A 10/01/81 7.800 35.0.

3A 07/09/S1 0.450 gg o7fggf79 3.95 5.30 7A 10/21/31 7.000 33.0.

4A 07/09/81 0.100 1. 4 ;g o7f;gfgo 34 gof;;fgg 2,4oo 32,o, ,

4A 07/09/31 0.110 5A 07/21/S0 4A 10/02/81 0.800 2.3.
. .

4A 07/09/$1 0.100 13 10/02/81 4.330 29.06A 07/01/SO.
.. .

5A 07/09/81 3.930 36.0 1B 10/: /31 4.880 27.07A 07/01/30 . .

| 5A 07/0*/S1 1B 07/21/30 1B 10/02/31 5.700 36.0. . . .

7A 07/09/81 6.920 07.0 2B 07/21/SO 4B 10/22/31 0.740 S.6. .

7A 07/09/81 6.650 IB 10/03/81 0.390 7.45B 07/01/80.
. .

7A 07/09/81 6.700 4A 04/13/S1 0.70 1.60 3B 10/03/31 3.610 9.8.

SA 07/09/31 1.650 4.8
| 5A 04/13/81 4.19 54.00 5B 10/20/81 2.550 33.0

SA 07/09/81 1.650 4a o4fg3fst 4,97 ;g,oo.
t

|
SA 07/09/S1 1.610 gg o4fg4fsg g,7o. ,

SA 07/09/81 1.650 3g o4fg4fgg 2,gg.;
,

! SA 07/09/81 1.650 3A 04/14/81 2.33 34.00.

SA 07/09/31 1.610 7A 04/14/31 6.32 28.00.

SA 07/09/S1 3.930 36.0 SA 04/14/31 1.56 7.90
SA 07/09/S1 3.500 4B 04/14/81 0.43 9.10.

1A 07/09/S1 3.930 59 04fg4fsg 2,7o go,oo.

CB 07/10/91 1.650 4.8 OA 04/15/81 4.19 .

! OB 07/10/31 1.620 OA 04/15/81 4.19 30.00*

IB 07/10/81 1.590 1B 04/15/81 4.47 28.00.

!

|

!

|

t
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FATT-A

6EtJEFAL L itJEAR Me_'DELS F'RCw:E F8URE

fief EtJDEt4T VARIADLEt U303

is'UREE OF SUM OF SC4JARES ME AN Se4JARE F VALUE FR>F R-sot >ARE 73.g2
1 0.33244209 O.33244209 O.06 O. SOS 5 O. CH H''883-

nor,gt

67 376.09763574 5.61339755 STD DEV 03( 3 (1F AN

ETWOR
2.36926097 3.2I713043

COI;kEC1F D TOT AL 63 376.43007783

S.OURC E DF TYFE I SS F VALUE FR > F DF TYPE IV SS F VALUE l'R > F

1 0.33244209 0.06 0.3085 1 0.33244209 0.06 0.0035

DATE

T FOR HO FR> ITI STD ERROR OF
ESTIMATE.

ESTIMATE PARAMETER =0
| FARAMETER

| 1tJTERCEPT 5.32107365 O.62 0.5405 3.65020030
-0.00027083 -0.24 0.2085 0.C0111283

| DATE

| FATT=A

f.FttFRAL Lit.'E AR MODFLS FRtV EDURE

DEF EtJDENT VARI APLE RA

TfiURLE DF SUM OF SOUARES MEAN SC4JARE F VALUE FR > F R-SOUARE C.V.

MUDEL 1 527.77431943 527.77481948 2.57 0.1159 0.056486 79.9099

F F4:OR 43 0815.74343830 205.01720926 STD DEV RA MEAN

14.31842432 17.917:22222
r ORRt C T E D TOT AL 44 ?343.51825778

S fd>Rt E DF TVF E 1 SS F VALUE F'R > F DF T)PE IV SS F VALUE eR > F
.

DATE I 527.77491943 2.57 0.1159 1 527.77431048 2.57 n.1159

T F OR hor FR> T! STD FFROR OF

f" A F:7. METER ESTIMATE F%RAMETER=0 ESTIMATE

I ti!ERC LP T -68.19733613 -1.27 0.2111 53.71501265

DATE O.01115210 1.60 0.1159 0.00695069

a
c-
-C
W

-
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PATT=B

C4 t3ERAL L tHEAT: NODFt S F F.Cw:E[#JRE

[fFEPRft4T VARIAPLE: U309

SOURCE DF SUN OF Sr4JARES NEAN sol #6E F VALUE PR > F R-SOUAFE C.V.

NiXfL 1 0.9210261O O.9210261O O.27 0.6047 O.003744 67.I935

FRROR 31 104.40652542 3.367?5243 STD DEV 0309 ML Att '

1

1.33519020 2.73121212
CORRECTED TOTAL 32 105.?2755152

SOURCf DF TYPE I SS F VALUE FR > F DF TYPE IV SS F VALUE FR > F

DATE 1 0.921026iO O.27 O.6047 1 0.92IO26IO 0,27 O.6047

,i
,

T FOR HO: FR > ti! STD ERROR OF
o

FARAMETER CSTINATE PARAt*ETER=0 ESTINATE

~

t N1ERC E PT -2.05263264 -0.22 0.8240 9.15353292

[41E O.00061632 0.52 O.6047 O.00117951
!~

PATT=B

C4 rERAL LINEAR NODFLS PROCEIdJRE

DEPENDENT VARI AliLE- Rf.

SCa rRC E DF SUN OF SOUARES MEAN SOUARE F VALUE PR > F R-SOUARE C.V.

NeXf L 1 657.39607036 657.39607006 6.60 0.0166 0.224940 59.4?44

- ERROR 23 2265.023929I4 93.47930127 STD DEV RA NEAtJ

CORFECT ED it .nl 24 2922.42000000 9.92367373 16.68000000

SOURCE DF TYPE I SS F VALUE OR > F DF TYPE IV SS F VALUE PR > F
DATE I 657.39607086 6.68 0.0166 1 657.3?607006 6.63 0.0166

Y FOR HO: FR > tTt STD ERROR OFFARANE1ER ESTINATE FARANCIFR=0 ESTINATE

INTfRCEFT -113.76571651 -2.25 O.0342 50.52706360DA1E O.O16892/4 2.58 O.O166 O.00653021

N
o
e
L
A

.
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.
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WELL DATE U308 RA WELL DATE U308 RA

2A 07/21/80 4A 07/09/81 0.100 1.4
[ . .

SA 07/21/80 4A 07/09/81 0.110 .
. .

6A 07/21/80 4A 07/09/81 0.100 .
. .

- 7A 07/21/80 5A 07/09/81 3.?30 36.0
. .

1B 07/21/80 5A 07/09/81 . .
. .

2B 07/21/80 7A 07/09/81 6.920 27.0
I

. .

SB 07/21/80 7A 07/09/81 6.850 .
. .

4A 04/13/81 0.700 1.6 7A 07/09/81 6.700 .

5A 04/13/81 4.190 54.0 SA 07/09/01 1.650 4.8

I 6A 04/13/81 4.970 28.0 8A 07/09/81 1.650 .

1A 04/14/81 1.7 8A 07/09/81 1.610 ..

3A 04/14/81 2.880 SA 07/09/81 1.650 ..
'

| 3A 04/14/81 2.880 34.0 SA 07/09/81 1.650 .

R 7A 04/i4/81 6.320 28.0 SA 07/09/81 1.610 .

8A 04/14/81 1.560 7.9 8A 07/09/81 3.930 36.0
4B 04/14/81 0.430 9.1 SA 07/09/81 3.800

1
.

5B 04/14/81 2.700 30.0 SA 07/09/81 3.930 .

2A 04/15/81 4.190 2B 07/10/81 1.650 4.8.

2A 04/15/81 4.190 30.0 2B 07/10/81 1.620 .

I 1B 04/15/81 4.470 28.0 2B 07/10/81 1.590 .

2B 04/15/81 1.350 10.9 3B 07/10/81 3.020 7.8
3B 04/15/81 2.420 17.9 3B 07/10/81 2.990 .

6A 04/28/81 5.340 27.3 3B 07/10/81 2.970
I

.

1B 04/29/81 5.040 27.0 4B 07/10/81 0.040 3.7
6A 05/13/81 5.690 28.0 4B 07/10/81 0.220 .

1B 05/13/81 5.600 21.0 4B 07/10/81 0.110

I
.

1A 07/08/81 0.032 1.0 5B 07/10/81 2.230 15.8
1A 07/08/81 0.017 5B 07/10/81 2.180. .

1A 07/08/81 0.021 5B 07/10/81 2.230. ..

I 1A 07/08/81 0.028 2.2 4A 07/12/81 1.060 0.7
1A 07/08/81 0.019 4A 07/12/81 "

. . .

1A 07/08/81 0.015 4A 07/12/81 . ..

1A 07/08/81 0.021 0.7 1B 07/13/81 5.670 27.0

I 6A 07/08/81 5.940 16.6 1B 07/13/81 . .

6A 07/08/81 5.800 1B 07/13/81. . .

6A 07/08/81 5.640 1B 07/13/81 4.600 31.0.

1
6A 07/08/81 5.900 19.3 6A 10/20/81 6.200 24.0
6A 07/08/81 5.430 SA f a /20,, al 2.820 6.O.

6A 07/08/81 5.050 1A 10/21/81 0.100 2.2.

6A 07/08/81 4.700 30.0 1A 10/21/81 0.060 3.1

1 2A 07/09/81 4.070 24.0 1A 10/21/81 0.069 1.8
2A 07/09/81 3.860 2A 10/21/81 4.440 28.0.

2A 07/09/81 3.990 5A 10/21/81 4.210 34.0

I
.

3A 07/09/81 2.290 25.0 7A 10/21/81 7.770 39.0
3A 07/09/81 2.130 7A 10/21/81 7.820 35.0.

3A 07/09/81 2.450 7A 10/21/81 7.000 38.0.

I SA 10/22/81 2.40 32.0
4A 10/22/81 0.80 2.3
1B 10/22/81 4.88 29.0
1B 10/22/81 4.88 27.0

1 1B 10/22/81 5.70 36.0
4B 10/22/81 0.74 8.6
2B 10/23/81 2.39 7.4

I 3B 10/23/81 3.61 9.8
5B 10/23/81 2.55 33.0

$.
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h. j IFATT=A e ,

' I' CEt4ERAL LItJEAR HOICLS i ROCEDUREh /' '
2

,

t -(

h DEFENIENT VARI APLE U303 # J,

/ k
.

SOURC E ,.
DF , SUN OF SOUARES NEA14 {.CttARF F VALUE OR > F R-SOUARE C.V.

'
# - NOtiFt. t '- 0.00061883 O.OOO61933 * O.00 0.9919 0.000002 76.2272

*

e , /
342.52611511 5.90562267 STD ICV U303 NEAN*- EI(RO't

,
53 <

? / /,..-#,
(ORT.$C1ED 10 tat. 59 342.52673393 2.43014369 3.10003333

, f

i *

S(W.iRC E e DF # TYPE 1 SS F VAlf>E PR > F DF TTPE IV SS F VALUE OR > F\ ',
.

0.9919 1 0.00061883 0.00 0.9919

' '

$ ! O.00061883 ,) 0.C9
O - ,'1DATE

*=n '!m T FOR HOs PR > tTl STD ERROR OF .

PARAMETER E$TINATE / PARAt*ETER=0 ESTINATE
,

1
.

Il41ERC EPT l . 3.62215378 0.09 , 0.9322 42.41025341
.M DATE

,

[</
-5.51926370-05 -0.01 0.9919 0.00539175

I
? PATT*A

j,'/
.|4 'O C Et1ERAL LlHEAR NODELS PROCEDUREg| (?

c- ICFF.HDENT VARIABLE RA
&
N SOURCE DF SUN OF SOUARES NEAN SOUARE F VAlt|E PR > F R-SOUARE C.V.

-;

NOICL 1 32.24341765 32.24841765 0.14 0.7130 0.004030 77.5618
'

Q ERROR 34 7969.29713791 234.39109229 STD DEV RA HEAN'

CORRECTED 10TAL 35 SCH'){ , $ 45$$$,$6 15,$Q983646 [9,73$$$$$9
N

SOURCE DF TYPE't SS F VALUE OR > F DF TYPE IV Ss F VALUE PR > F

DATE 1 32.24341765 0.14 0.7130 1 32.24841765 0.14 0.7130

T FOR hot PR > IT! SID l'RF<OR OF
PARAMETER ESTIMATE PARANETER=0 EST it1A1 E

IN1ERCEPT 121.56703300 0.44 0.6607 274.53329610
D DATE -0.01293576 -0.37 O.7130 O.03481452

. -<.
e

.

$

.
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FATT=D
|

GENEFAL LINEAR NODELS FROCE[a.tRE

[EFEFIDENT VARIAPLE U303

SCURCE DF SUN OF SOUARES NEAN SCa)AFsE F VALUE FR > F R-SOUARE C.V.
1

NODEL 1 1.73147137 1.73147137 O.55 O.466i O.O20603 63.95 "
.

+ERROR 26 82.28537149 3.16484121 STD [EV U303 NEAtt

' EORRECTED TOTAL 27 94.01734206 1.77900006 2.7814.M 7

SOURCE DF TYPE I SS F VALUE FR > F DF T YF E IV SS 'F VALUE FR > Fg
DATE 1 1.73147137 0.55 0.4661 1 1.73147137 0.55 0.4661

? Y .

- ,

T FOR HO PR > !T! STD ERROR OF
y> FARANE1ER ESTINATE PARANE1 err 0 ESTINATE -

W
'

INT ERC EF T -26.96204963 -0.67 0.5035 40.21331137

Q DATE O.00378067 0.74 O.4661 0.00511137 -

i .a+- ,

| FA T T = ft 6

j. C7
]' % OENER.".L LINEAR NODELS FROCEDURE
1 rrl
| y DEFENDENT VARI ABLE: RA

Q SOUREE DF SUN OF SCUARES MEArt SCCARE F VALUE FR > F R-SOUARE C.V.

MODEL 1 9.37778028 9.87776028 0.09 0.7784 0.004512 57.1932
-O
g ERROR 13 2179.57021972 121.08723443 stb DEV RA NEAN

,

CORRECTED TOTAL 19 2189.44300000 11.00306449 19.24CMXW;

'
SmRC E DF TYF'E I SS F VALUE FR > F DF TYFE IV SS F VALUE FR > F

DAIE 1 9.87778028 0.03 0.7784 1 9.87778028 0.03 0.7734

T FOR hot PR > ITI STD ERROR OF
FARANETER ESTINATE PARANETER*O EST1t*A1E

IHIERCEFI -51.95302256 -O,2I O.8372 249.27463541
DATE O.00904641 0.29 0.7784 0.03167350 f

CD
C* ,

-C.
M

. . - - - - . _ _ - - . _ _ - - .
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WELL DATE U308 RA WELL DATE U308 RA

{ 4A 04/13/81 0.700 1.6 7A 07/09/81 6.700 . ,

5A 04/13/81 4.190 54.0 SA 07/09/81 1.650 4.8
6A 04/13/81 4.970 28.0 SA 07/09/81 1.650 .

1A 04/14/81 1.7 8A 07/09/81 1.610[ . .

3A 04/14/81 2.880 GA 07/09/81 1.650. .

3A 04/14/81 2.880 34.0 SA 07/09/81 1.650 .

7A 04/14/81 6.320 28.0 8A 07/09/81 1.610 .

( GA 04/14/81 1.560 7.9 8A 07/09/81 3.930 36.0
4B 04/14/81 0.430 9.1 SA 07/09/81 3.800 .

5B 04/14/81 2.700 30.0 SA 07/09/81 3.930 .

[ 2A 04/15/81 4.190 2B 07/10/81 1.650 4.8.

2A 04/15/81 4.190 30.0 2B 07/10/81 1.620 .

1B 04/15/81 4.470 28.0 2B 07/10/81 1.590 .

2B 04/15/81 1.350 10.9 3B 07/10/81 3.020 7.8
[ 3B 04/15/81 2.420 17.9 3B 07/10/81 2.990 .

6A 04/28/81 5.340 27.3 3B 07/10/81 2.970 .

1B 04/29/81 5.040 27.0 4B 07/10/81 0.040 3.7

{ 6A 05/13/81 5.690 28.0 4B 07/10/81 0.220 ..

1B 05/13/81 5.600 21.0 4B 07/10/81 0.110 .

1A 07/08/81 0.032 1.0 5B 07/10/81 2.230 15.8 -

( 1A 07/08/81 0.017 SB 07/10/81 2.180. .

L 1A 07/08/81 0.021 SB 07/10/81 2.230. .

1A 07/08/81 0.028 2.2 4A 07/12/81 1.060 0.7
1A 07/08/81 0.019 4A 07/12/81. . .

(
,

1A 07/08/81 0.015 4A 07/12/81. . .

1A 07/08/81 0.021 0.7 1B 07/13/81 5.670 27.0
6A 07/08/81 5.940 16.6 1B 07/13/81 . .

[ 6A 07/08/81 5.800 1B 07/13/81, . .

6A 07/08/81 5.640 1B 07/13/81 4.600 31.0.

6A 07/08/81 5.930 19.3 6A 10/20/81 6.200 24.0
g 6A 07/08/81 5.430 SA 10/20/81 2.820 6.0.

L 6A 07/08/81 5.050 1A 10/21/81 0.100 2.2.

6A 07/08/81 4.700 30,0 1A 10/21/81 0.060 3.1
2A 07/09/81 4.070 24.0 1A 10/21/81 O.069 1.8

~

[ 2A 07/09/81 3.860 2A 10/21/81 4.440 28.0.

2A 07/09/81 3.990 5A 10/21/81 4.210 34.0.

3A 07/09/81 2.290 25.0 7A 10/21/81 7.770 39.0
p 3A 07/09/81 2.130 7A 10/21/81 7.820 35.0.

L 3A 07/09/81 2.450 7A 10/21/81 7.000 38.0.

4A 07/09/81 0.100 1.4 3A 10/22/81 2.400 32.0.
4A 07/09/81 0.110 4A 10/22/81 0.800 2.3.

( 4A 07/09/81 0.100 1B 10/22/81 4.880 29.0.

5A 07/09/81 3.930 36.0 19 10/22/81 4.880 27.0
5A 07/09/81 1B 10/22/81 5.700 36.0. .

7A 07/09/81 6.920 27.0 4B 10/22/81 0.740 8.6
7A 07/09/81 6.850 2B_,10/23/81 2.390 7.4.

3B 10/23/81 3.61 9.8

{ 59 10/23/81 2.55 33.0

[

[

[ andy_w a n m #o,odye
F
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FATI"A

0fNERAL LitJEAR MOtfLS FROCEDURE

DLPENiiENT VARI APLEt U203

5.OURC E DF SUM OF SMIARES F1EAtl 500ARE F VAllE F'R > F R-LC9VJ<E E.V.

tanf W L 1 0. in~.*061583 0. ((>O61883 0.00 0.0019 O. tKa((*t.'2 76.2272

EliHOR 53 342.52611511 5.60562267 STD LEV 0300 MEAN

CORRECTED TOTAL 59 342.52673393 2.43014069 3.Iceo3333

SOURC E IC T YF'E I SS F VALUE FR > F DF TYF-E IV SS F VALUE FR > F

DAiE I O.00061833 0.OO O.9919 1 (v.O(c6I083 O.00 O.9919

- T FOR HO FR> tT: STD ERROR OF

F ARAME I ER Esi! MATE FARAMETER=0 EST! MATE

IN TERC EPT 3.62215378 0.09 0.o322 42.41025841

DATE -5.5192A31E-05 -0.01 0.9919 0.00539175

iATT=A

6f:tJt;RAL LitJEAR MOLELS FfiOCE DURE

14FEtiWtai VARfADLE: RA
|

SOUld E DF SUM OF SOUAhES MEAN SCa#JiE F' VALUE FH > F R -SC4XJ<E E.V.

MODFL 1 32.24841765 32.24841765 O.14 O.7130 0.004030 77.5618

LRROR 34 7969.29713791 234.3910?229 STI* LCV RA MEAN

f OhF4.C T E D 10 T AL 35 8001.54555556 15.30933646 19.73000939

SOURCE DF T VF E I SS F VALUE FR? F fiF TYFE IV SS F VALUE f 'R > F

DATE 1 32.24341765 0.14 0.7130 1 32.24041765 0.14 0.7130

T FOR hot IR > tT: ST D E RROR OF

FARAMETER EST! MATE PARAMETER =0 ESitMATE

I tJT E RCLPT 121.56703300 O.44 0.6607 274.53820610

DAlt -0.01293576 -0.37 0.7t?O O.034'3/452

N
cr
T
C.

DC

_ ___________ . -
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PATT=B

CENE.RAL LINEAR MODELS PROCEDURE

[GF'ENDEt1T VARI Af4LE: U303

SGJRC E DF SUN OF SOUARES NEAN SOUARE F VALUE PR>F R-SOUARE C.V.

MODEL 1 1.73147137 1.73147137 0.55 0.4661 0.020608 63.9599

ERROR 26 82.285871d9 3.16484121 STD EEV U3OS NEAT 1

CORRECTED TOTAL 27 84.01734286 1.77900006 2.78142857

SOURCE DF TYPE I SS F VALUE F'R > F DF TYFE IV SS F VALUE PR > v

DATE 1 1.73147137 0.5$ O.4661 1 1.73147137 0.55 0.4661

] T FOR Hot PR > IT1 STD ERROR OF
PARANEIER ESTINA1E PARANETER=O ESTINATE

INTERCEPT -26.96204963 -0.67 0.5085 40.21381147
3 DATE O.00378067 0.74 0.4663 0.00511137

_> PATT=B i
~

GENERAL LlHEAR NODELS F ROCEldJRE |_,
./

..
|[] DEFENDENT VARIATiLE: RA

1- SCd HC E DF SUN OF SOUARES NEAN f.,00Ar.E F VALUE PR > F R-SOUARE C.V. I
sn
*7 NOIE L 1 9.87778028 9.87778028 0.08 0.7784 O.004512 57.1932.

. .]
ERROR 18 2179.57021972 121.08723443 STD [EV RA NEAtt

,)
,

] CORhECTED TOTAL 19 2189.44300000 11.00396449 19.24000000

'O
N 'SCd)RCE DF TVF'E I SS F VALUE PR > F [F TYFE IV SS F VALUE PR > F

DATE 1 9.87778028 0.08 0.7784 1 9.87778028 0.08 0.7784

T FOR HOs FR > IT1 STD ERROR CC
PARANEIER EST1 HATE F ARANE1ER=0 ESTINATE

I INT ERC E P T -51.M ?O2256 -0.21 0.8372 249.27463541
| DATE O.00004641 0.29 0.7784 0.03167350

READY

N '
O
S'"
L
oO

__ _ . . . . . . . . . . _ . .
- -

- - -
-

- ---- - -
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APPENDIX D

TIME SEl(IES GRAPHICAL PLOTS FOR Ra-22,6 AND U 038(FIGURES 1 - 30)

FIGURES 1-26: TIME SERIES GRAPHICAL PLOTS OF
Ra-226 AND U O3g

FIGURES 27-30: TIME SERIES GRAPHICAL PLOTS OF AVERAGE
Ra-226 AND U O BY LEACH PATTERN SITE3g
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HTURIEY,INC
- --- ~ r --

Box 638 o 605 south Adams (307) 742 7995 LAllAMIE, WYOMING 82070

Union Oil of California Page 3 Request flo. 688-109
1

| L-20-4A '

Customer ID 4-13-81, 1105

Lab tio. 5822

Bicarbonate (as CACO ) mg/L . 93.7
Carbonate (as CaC0 )3 mg/L 7.53
N0 + T103 mg/L 0.822

| |

| Chloride mg/L 2.2,

Fluoride mg/L --

' Sulfate mg/L 54.3

TDS mg/L 162

Conductivity pmho 230

Uranium (as U 0 ) mg/L 0.7038

Calculated Charge Balance
Sum of Cations meq/L 2.9
Sum of Anions meq/L 3.2,

Sum of Ions meq/L 6.2
Imbalance % -4.6

pil . 8.6

t

'f /{((f, L'J] J- v

u
LL- v

7' Gene F. Ilayes';
.- Laboratory Director

,

o
6-
%
M



. tLLAWLJWAJUU21PhA5. '

Boa 638 0 605 3outh Adams 1307) 747 7995 LARAMIE.tiVOMING 82070

Union Oil of California Page 4 'Requnst No. 688-109

L-20-4A
Customer ID 4-13-81, 1105

Lab No. 5822

Calcium mg/L 3.7

Copper (total) mg/L --

Iron (total) mg/L --

Lead (total) mg/L --

Magnesium mg/L 0.15

11anganese (total) mg/L --

Potassium mg/L 0.53
Selenium (total) mg/L --

"

Sodium mg/L 62.8
Zinc (total) mg/L --

SiO "9/l' 4.32 -

,

/j
/ fut q %)^ ~

Gene F. Hayes

9 Laboratory Director
o
P
<
W



. thUwu1 jaw 1ASJiUl>>6. '

Box G38 o 605 south Adams (307) 742 7995 LARAMIE WYOMING 82070

Union Oil of California Page 5 Request No. 688-109
'

L-20-5A L-20-6A
Customer ID 4-13-81, 1420 4-13-81, 1725

Lab No. 5823 5824

Bicarbonate (as CACO ) mg/L 152 149
Carbonate (as CACO )3 mg/L 0 03
N02 + NO3 mg/L 0.81 2.28

Chloride mg/L 3.2 2.8
Fluoride mg/L -- --

Sulfate
-

mg/L 56.0 63.0
' 1,

TDS mg/L 236 244

Conductivity pmho 320 327

Uranium ( as U 08) mg/L 4.19 4.973

Calculated Charge Balance
Sum of Cations meq/L 4.5 4.6
Sum of Anions meq/L 4.3 4.4
Sum of Ions meq/L 8.8 9.0
Imbalance % +2.1 +1.6

,

pH 7.8 7.8

Copy of Results to:
Cil M IIIII2

I
.

./

f(|LL-}g -r. ~

p / Gene F. Ilayes
& Laboratory Director
6'
4
.o.
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Box G38 o 605 south Adams (30M 742 7995 LAHAMIE,GYoMING 82070

Union Oil of California Page 6 Request flo. 688-109
.

Customer ID L-20-5A L-20-6A I

4-13-81, 1420 4-13-81, 1725

Lab No. 5823 5824

Calcium mg/L 24.5 26.5
'

Copper (total) mg/L -- --

Iron (total) mg/L -- --

Lead (total) mg/L -- --

Magnesium mg/L 0.75 0.76
,

Manganese (total) mg/L -- --

O Potassium mg/L 1.11 1.20
,

m Selenium (total) mg/L -- --

!Y
F Sodium mg/L 73.0 72.1 ;

F Zinc (total) mg/L -- --

r-
SiO mg/L 4.1 3.2p 2

O |
C.
X.

| fTi
' q

.J\ o
%
m ,

-

k
'(r. fg( ' f v -- -

C/ ~ Gene F. Ilayes
33 Laboratory Director
O
V
t
oct

.
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ATURKTURIElHE
- - r "

Dox 638 0 605 south Adams (307) 742 7995 LARAMIE, WYOMING 82070

Bill Volk Request No. 688-109
Union Oil of California Date: 17 June 1981
1846 W. Grant Road
Room 105 ,

Tucson, Arizona 85705

1

|

|

REPORT OF ANALYSIS

Sample ID Lab No. Sample ID Lab No. Sample ID Lab No.
L-20-4A, L-20-5A, L-20-6A,

5822 5823 58244-13-81, 1105 4-13-81, 1420 4-13-81, 1725
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 ~9
[[ 10-9pCi/mL 10 pCi/mL 10 pCi/mL

u
Radium-226 1.6 10.6 1.0 54 ,14 1.0 28 13 1.0p(
r-
;- >
(Copy of results to:

,[2CHMHilli
2

i l
..'._3
r y
c ;)
~3
4

|

|

}
|/

9 (,Lb'..T)-r['')"en Ilayeg
p Laboratory Director

b*
|
i

_ _ _ _ _ _ _ _ _ _ _ _ _



M0lfffRG TRAfYYlC"1.,ERERITINb" "" " " " "
Hox G38 o 605 south Artams (307) 742 7995 1.AnAMIF, WYOMING 82070

Bill Volk Request flo. 693-109
Union Oil of California Da te: 24 April 1981
1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF ANALYSIS

.

'

Customer ID L-20-3A L-20-7A L-20-8A
4-14-81, 1550 4-14-81, 1001 4-14-81,-1300,

Lab flo. 5853 5854 5855
cD
21 Bicarbonate (as CACO ) mg/L 122 154 135

Carbonate (as CACO )3 mg/L 0 0 02-- 3
C fl02 + fl03 mg/L <.50 <.50 <.50

-

'~ Chloride mg/L 1.9 4.6 2.5
n, vFluoride mg/L -- -- --

3 Sul fate mg/L 73.7 107 66.7

TDS mg/L 246 ?04 253

Conductivity pl4HO 240 317 270
'. ,

' 3 Uranium (as U 0 ) mg/L 2.88 6.32 1.5638
-

" ' Calculated Charge Balance
Sum of Cations meq/L 3.6 . 4.8 4.1
Sum of Anions meq/L 4.0 5.4 4.2
Sum of Ions meq/L 7.6 10.2 8.2
Imbalance % -5.5 -6.4 -1.3

pil 7.6 7.9 8.1

fo /

OR-h),.Q1& ~
N
" Gene F. Ilayes

Laboratory Director

_ _ _ _ _ _ _ _ _ - - _ _ _ _
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Dom 638 o GOS South Adams (30H 742 7095 LARAMIE. WYOMING 82070

,
Union Oil of California Page 2 Request flo. 693-109

Customer ID L-20-3A L-20-7A L-20-8A
4-14-81, 1550 4-14-81, 1001 4-14-81, 1300

Lab flo. 5853 5854 5855

Calcium mg/L 15.1 19.9 10.8

vCopper (total) mg/L -- -- --

vIron (total) mg/L- -- -- --
,

lead (total) mg/L -- -- --
'

y
lbgnesium mg/L 0.44 0.50 0.23

Ifunganese (total) mg/L -- -- --

| Potassium mg/L 1.31 1.51 1.23
Selenium (total) mg/L -- -- --

')
Sodium mg/L 63.9 85.2 79.6

v' Zinc (total) mg/L -- -- --

SiO mg/L 3.2 3.4 3.3
2

,

i/
ist s.)- >3 "

eneF.llafft'y
Laboratory Director

b
o
e
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Dom G38 o 605 South Adams (307) 742 7995 LAnAMIE. WYOMING 82070

Union Oil of California Page 3 Request No. 693-109

Customer ID LS-1 LS-2 GM-1
4-14-81, 1534 4-14-81, 1549 4-14-81, 0900

Lab No. 5856 5857 5858,

Bicarbonate (as CACO ) mg/L 153 151 159
Carbonate (as CACO )3 mg/L 0 0 03
N02 + NO3 mg/L I.81 1.26 <.50

Chloride mg/L 61 50 6.1
Fluoride mg/L -- -- --

Sul fate mg/L 198 144 53.9

TDS mg/L 565 469 258

Conductivity pMil0 630 580 280

Uranium (as U 08) mg/L 1.60 1.16 <.103

Calculated Charge Balance
Sum of Cations meq/L 9.0 7.8 4.2
Sum of Anions meq/L 8.9 7.4 4.5
Sum of Ions meq/L 17.9 15.2 8.7
Imbalance % +0.4 +2.1 -3.0

pH 7.8 7.9 7.8

l

/,
,

/ JLLL - 1 'L. (v- '
/ Gene F. Ilayesi

Laboratory Director
,

O '

c
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m
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-- - _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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Boz G38 o 605 South Adams (3071 742 7995 LARAMIE WYOMING 82070

Union Oil of California Page 4 Request No. 693-109

Customer ID LS-1 LS-2 GM-1
4-14-81, 1534 4-14-81, 1549 4-14-81, 0900

Lab No. 5856 5857 5858

Calcium mg/L 90.8 65.2 9.2

Copper (total) mg/L -- -- --

Iron (total) mg/L -- -- --

Lead (total) mg/L -- -- --

Magnesium mg/L 8.10 6.58 0.41

Manganese (total) mg/L -- -- --

Potassium mg/L 2.80 2.48 0.84
. Selenium (total) mg/L -- -- --

O
m Sodium mg/L 85.9 89.7 85.0 i
* Zinc (total) mg/L -- -- --

b
> SiO mg/L 6.5 5.8 7.72r
C
O 1

O |
/%

|Q1 ''j \

/ (g v
I J . |s "

j-l
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O ene F. Haye
O Laboratory Directorm
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Box 638 0 605 South Adams 1307) 742 7995 LARAMIE, WYOMING 87070

Union Oil of California Page 5 Request No. 693-109

Customer ID GM-2 GM-3 GM-4
4-14-81 1145 4-14-81, 1328 4-14-81, 1508

Lab No. 5859 5860 5861

Bicarbonate (as CACO ) mg/L 90 86 92.7
Carbonate (as CACO )3 mg/L 0 0 4.33
N02 + NO3 mg/L 1.77 0.97 <.50

Chloride mg/L 8.'3 10.1 7.8
| Fluoride mg/L -- -- --

Sul fate mg/L 126 137 74.9

TDS mg/L 301 342 231

( h,, |
Conductivity pMll0 301 223 248

---~

g Uranium (as U 0 ) mg/L 1.18 0.75 0.42 |38

h Calculated Charge Balance
Sum of Cations meq/L 4.7 5.3 3.6O Sum of Anions meq/L 4.7 4.9 3.7O Sum of Ions meq/L 9.4 10.1 7.4g

7 Imbalance % +0.6 +3.9 -0.9
rn
--i pil 7.6 7.7 8.4-

O
o
a m

--<

,ht'l6 Gene F. Hayes )' ~}1

/
Laboratory Director
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Box 638 o 605 south Adams (307) 742 7995 LARAMIE. WYOMING 82070

Union Oil of California Page 6 Request No. 693-109

Customer ID GM-2 GM-3 GM-4
4-14-81, 1145 4-14-81, 1328 4-14-81, 1508

Lab No. 5859 5860 5861

Calcium mg/L 50.7 62.4 22.9

Copper (total) mg/L -- -- --

Iron (total) mg/L -- -- --

Lead (total) mg/L -- -- --

; Magnesium mg/L 2.39 2.82 1.30

o Manganese (total) mg/L4
-- -

-- --

n Potassium mg/L 1.94 1.99 0.91
1

TJ Selenium (total) mg/L -- -- --
'

! k Sodium mg/L 45.1 42.9 54.6;E Zinc (total) mg/L -- -- --

; SiO mg/L 6.5 6.9 5.72
-

~;:=,
;.,

_ - .

< .)s

f
.

'

O.L A ~~'.r

Gene F. Hayes,

Laboratory Director
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Dox G38 0 GOS south Adams (307) 742 799G LAnAMIE, WYOMING 82070

Union Oil of California Page 7 Request No. 693-109

Customer ID GM-7
4-14-81, 1638

Lab Ho. 5862

Bicarbonate (as CACO mg/L 558
Carbonate (as CACO 3)3)mg/L 0

NO2 + NO3 mg/L <.50

Chloride mg/L 13.6,

Fluoride mg/L --

Sulfate mg/L 1.2

] TDS mg/L 411

] Conductivity pM10 830
_.

Uranium (as U 0 ) mg/L <.10
- _). 38,

-

2 Calculated Charge Balance,

.:. gl Sum of Cations meq/L 6.8.q Sum of Anions meq/L 11.6
'

>

'__1 Sum of Ions meq/L 18.4
Imbalance % -25.6,)

_.

92 pH 7.6a
%

1 /

( W 18 } - (} "9 Gene F. Hayes
O Laboratory Director
e
4
e
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e
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Box G38 0 GOS south Adarns (307) 742 7m)5 LARAMIE,0YOMING 82070

Union Oil of California Page 8 Request No. 693-109

Customer ID GM-7
,

4-14-81, 1638

Lab No. 5862

Calcium mg/L 54.7

Copper (total) mg/L --

Iron (total) mg/L --

Lead (total) mg/L --

Magnesium mg/L 5.G0

Manganese (total) mg/L --

Potassium mg/L 13.3
Selenium (total) mg/L --

'~
Sodium mg/L 76.2
Zinc (total) mg/L --

SiO mg/L 11.32

* Copy of results to:
y'

CH M 11111
2

~

7 . (s ' d '
~"L; Gene F. Hayes/

: Laboratory Director
',
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h WYOMING ANALYTICAL LABORATORIES,1NC.
'

k Box 638 * 605 South Adams (307) 742 7995 LARAMIE. WYOMING 82070
1

-
-.

,

: j ; s
;
,t

'

i h

Bill Volk Request No. 693-109I Union Oil of California Date: November 61981 *
'

1846 U. Grant Road
Room 105
Tucsor., Arizona 85705

REPORT OF ANALYSIS

Sample ID Lab No.I L-20-8A,
4-14-81, 1300 5855
Conc. Err.Est. LLD

10-9uCi/mL

l
Radium-226 7.9 tl . A 1.0

I
I

* This report is a correctioTiof Request No. 693-109, dated
June 17,1981.

f

fat N
/ Gene F. Hayeh

Laboratory Director

'? % f 8'
-_ - - - - - - - - - -
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Union Oil of California Page 2 Request No. 693-109
Date: 6 November 1981*_

( Customer ID L-20-8A
4-14-81, 1300

Lab No. 5855

(
Calcium mg/L 10.8

Copper (total) mg/L --

Iron (total) mg/L --

Lead (total) mg/L --

Magnesium mg/L 0.23

| Manganese (total) mg/L --

t Potassium mg/L 1.23
Selenium (total) mg/L --

(
~

Sodium mg/L 79.6
Zinc (total)

~

--

( SiO2 mg/L 3.3

{
*This report is a correction of Request No. 693-109, dated April 24, 1981.

!

l

l

I
|

HayI$O2

Laboratory Director

{ WYOMING ANALYTICAL LABORATORIES,1NC.
).Obd'... m . eos so. 4-, m>> 2 2 7 es ti-wo-o arm

- -------
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fI!, WYOMING ANALYTICAL LABORATORIES,1NC.
(-

''
i
@ | Box 638 * 605 South Adams (307)742 7995 LARAMIE, WYOMING 82070; ;

7 S
| ,;.

( iN
Bill Volk Request No. 693-109

( Union Oil of California Date: 6 November 1981*
1846 W. Grant Road
Room 105

{
Tucson, Arizona 85705

REPORT OF- ANALYSIS
[

Customer ID L-20-8A

[ 4-14-81, 1300
Lab No. 5855

Bicarbonate (as CACO mg/L 135
Carbonate (as CACO )3)3 mg/L 0

( N0+NO3 mg/L <.50 2-2

Chloride mg/L 2.5

[ Fluoride mg/L --

Sul fate mg/L 66.7
~

TDS mg/L 253

Conductivity pMHO 270

( Uranium (as U 0 ) mg/L 1,5638

Calculated Charae Balance

[
Sum of Cations meq/L 4.1
Sum of Anions meq/L 4.2
Sum of Ions meq/L 8.2
Imbalance % -1.3

pH 8.1

[

*This report is a correction of Request No.693-109, dated April 24, 1981

[

[ DEC AL DOCKET COPY 'Mn re F. Hayes
Ole TLaboratory Director i

f
- - - - - - - - - - -
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Dom G38 o 605 south Adams (30H 742 M5 LAHAMIE, WYOMitJG 82070

Bill Volk Request flo. 693-109
Union Oil of California Date: 17 June 1981
1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF ANALYSIS

Sample ID Lab fio. Sample ID Lab flo. Samnle ID Lab flo.
L-20-8A,L-20-7A, 5854 5855L-20-3A, 58534-14-81, 1550 4-14-81, 1001 4-14-81, 0100

Conc. Err.Est. LLD Conc Err.Est. LLD Conc. Err.Est. LLD

-9 -9 10'9pci/mL <
10 pci/mL 10 pci/mL

l

Radium-226, 34 +3 1.0 28 13 1.0 7.9 11 .4 1.0

"n
2
o
E
m
CJ
C3 |
c3 j
;;

I;

/kyi - J ') ' ~
_3 / Ebne F. Ilayes "c3 Laboratory Director
4

9J 1

b i

N
%

. . . ..
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Box S38 o 605 South Adams (30 4 742 7995 LAnAMIE. WYOMING B7070

Union Oil of California Page 2 Request No. 693-109

Sample ID Lab No. Sample ID Lab No. Sample ID Lab No.
LS-1, LS-2, GM-1, 58585856 58574-14-81, 1534 4-14-81, 1549 4-14-81, 0900
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -9 -910 pci/mL 10 pci/mL 10 pCi/mL

; Radium-226 2.0 +0.7 1.0 2.4 +0.8 1.0 1.2 +0.5 1.0
1

- - -

|

,

;..:

i'- l
,

hvwL W)~ |,

'- # Gene F. Hayes |

2: Laboratory Director'
b.;
-L _'
.s

}

E
.

o .

C
N n
oC

- - - - - - - - - - - . - -
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Dom G38 o 605 South Adams (307) 742 7995 LARAMIE, WYOMING 82070

Union Oil of California Page 3 Request No. 693-109

i

Sample ID Lab No. Sample ID Lab No. Sample ID Lab No.GM-2, GM-3, GM-4,
4-14-81, 1145 5859 4-14-81, 1328 5860 4-14-81, 1508 5861

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD~9 ~910 pCi/mL 10 pCi/mL 10~ pCi/mL
,

1

Radium-226 2.1 10.7 1.0 3.0 10.9 1.0 0.7 10.4 1.0

.

-

i:
a

pet. ]3)- '' ~

/ Gbne F. Ilayes
' Laboratory Director
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Dom 638 e 605 south Adann (30 4 742 7995 LARAMIE, WYOMING 87070

Union Oil of California Page 4 Request No. 693-109

Sample ID Lab No.
GM-7,

58624-14-81, 1638
Conc. Err.Est. LLD

10-9pCi/mL -

Radium-226 5.6 +1.2 1.0

Copy of results to:

Cil M 11111
2

.

1

',f s

j(de"ne'"F. Ilayes' ' L 43~'

-
Laboratory Director
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Box 638 o 60s South Arf.vns (30D 742 7'X15 L AR AMIE. WYOMING 87070

Bill Volk Request lio. 694-109
Union Oil of California Oate: 24 April 1981
1846 W. Grant Road '

Room 105
Tucson, Arizona 85705 '

REPORT OF A!1ALYSIS
-

Customer ID. L-20-1A L-29-2B L-29-30
4-14-S1, 1830 4-15-81, G445 4-15-81, 0200

Lab fio. 5863 5864 _ 5665
'

Bicarbonate (as CACO ) mg/L 126 102 141
'

Carbonate (as CACO )3 mg/L 22 0 03

fl02 + fiO3 mg/L <.50 <.50 <.50

Chloride mg/L 3.2 7.5 1.8
Huoride mg/L -- -- --

Sul fa te mg/L 59.7 63.0 48.1

TDS mg/L 195 224 240

Conductivity p!410 231 248 259

Uranium (as V 0 ) mg/L < 10 1.35 2.4238 .

Calculated _ Charge Balance
Sum of Cations meq/L 3.0 3.5 3.9
Sum of Anions meq/L 4.3 3.6 3.9
Sum of Ions meq/L 7.3 7.0 7.8
. Imbalance % -18.2 -1.3 +0.9

pil 8.7 -8.3 7.7

s$gSbe
~C. 5 f '

| Gene F. Ilayes(( LL
''A S,

C'} ^
& \

p
Laboratory Director
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Box 638 0 605 south Adams (301) 742 7995 LARAMIE. WYOMING 82070

Union Oil of California Page 2 Request tio. 694-109

Custoner ID L-20-1A L-29-28 L-29-30
4-14-81, 1830 4-15-81, 0445 4-15-81, 0200

Lab tio. 5863 5864 5865

Calcium mg/L 4.1 8.1 17.3

Copper (total) mg/L -- -- --

Iron (total) mg/L -- -- --

Lead (total) mg/L -- -- --

Magnesium mg/L 0.09 0.20 0.60

Manganese (total) mg/L -- -- --

Potassium mg/L 0.464 0.914 1.60
Selenium (total) mg/L -- -- --

Sodium mg/L 63.0 69.5 68.6
Zinc (total) mg/L -- -- --

SiO mg/L 5.8 2.5 2.62

O
-m
#3 i
CD

-

'
~

[GL qg>

- Gene F. Ilayes'

r{'
'

'

' Laboratory Director
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. . . -
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Bom 638 o 605 South Adams (307) 742 1995 LARAMIE. WYOMING 82070

Union Oil of California Page 3 Request rio. 694-109

Customer ID L-29-4B L-29-5B
4-14-81, 2350 4-14-81, 2030

i Lab flo. 5866 5867

Bicarbonate (as CACO ) mg/L 139 157
Carbonate (as CACO )3 mg/L 0 03

fl02 + fiO3 mg/L <.50 <.50

Chloride mg/L 2.3 4.5
~

Fluoride mg/L -- --

Sulfate mg/L 46.1 57.2

| TDS mg/L 224 270

Conductivity af4H0 259 298,

|

| Uranium (as U 0 ) mg/L 0.43 2.7038
| Calculated Charge Balance

|
Sum of Cations meq/L 3.7 4.4 |
Sum of Anions meq/L 3.8 4.5
Sum of Ions meq/L 7.5 8.8
Imbalance % -0.9 -1.1

pil 7.5 7.6

,

b .: .- r
:' sg h .. . '~

e-

. Gene F. Ilayes
p Laboratory Director
O
P ;
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Dom 638 * 605 south Adams (301) 742 79'75 LARAMIE. WYOMING 87070

Union Oil of California Page 4 Request No. 694-109

<

Customer ID L-29-4B L-29-5B
4-14-81, 2350 4-14-81, 2030

Lab No. 5866 5867

Calcium mg/L 15.5 22.4

Copper (total) mg/L -- --

Iron (total) mg/L -- --

Lead (total) mg/L -- --
'

Magnesium mg/L 0.59 0.92

Manganese (total) mg/L -- --

Potassium mg/L 0.931 1.72
Selenium (total) mg/L -- --

Sodium mg/L 66.4 71.8
Zinc (total) mg/L -- --

SiO mg/L 2.8 3.42

* Copy of results to:
Cil M 11111

2 ,

$), OLL "

Z1 Gene F. Ilayes
g Laboratory Director
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Don G38 0 605 south Adams (30h 742 7095 LARAMIE. WYOMING 82070

Bill Volk Request flo. 694-109
Union Oil of California Date: 17 June 1981
1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF AtlALYSIS

Sample ID Lab tio. Sample ID Lab fio. Sample ID Lab rio.
L-20-1A, L-29-28, L-29-3B,5863 5864 58654-14-81, 1830 4-15-81, 0445 4-15-81, 0200
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -9 -910 pci/mL 10 pci/mL 10 pCi/mL

Radium-226 1.7 10.7 1.0 10.9 11.7 1.0 17.9 12.1 1.0

<
/ h t, t. m ]a "Y

j

''f62neF.llayes
Laboratory Director-
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Dos 638 8 605 south Adams (307) 742 7995 LAllAMIE, WYOMING 82070

Union Oil of California Page 2 Request flo. 694-109

Sample ID Lab No. Sample ID Lab No.
L-29-4B, L-28-5B, 586758664-14-81, 2350 4-14-81, 2030

| Conc. Err.Est. LLD Conc. Err.Est. LLD |
| -9 -9 |10 pCi/mL 10 pCi/mL

Radium-226 9.1 11.5 1.0 30 13 1.0

Copy of results to:

Cil M Hill
2

' L al I,
~~~

/-dene F. Ilayes'
,

# Laboratory Director
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Box G38 0 605 South Adams (301) 742 7995 LAnAMIE, EfYOMING 82070

Bill Volk Request No. 696-109
Union Oil of California
1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF ANALYSIS

Customer ID GM-5 GM-6 GM-8
4-15-81, 1837 4-15-81, 1801 4-15-81, 1912

Lab No. 5888 5889 5890.

Bicarbonate (as CaC0 ) mg/L 158 93.7 1743
Carbonate (as CACO ) mg/L 0 4.26 03

N02+NO3 mg/L 5.5 3.2 7.2

Chloride mg/L 9.0 13.8 20.7
Fluoride mg/L -- -- --

Sul fate mg/L 84.7 45.2 97.1

TDS mg/L 313 237 304

Conductivity pMil0 430 273 413 '

Uranium (as U 0 ) mg/L 0.16 0.25 0J238

Calculated Charge Balance
Sum of Cations meq/L 4.9 2.9 4.9
Sum of Anions meq/L 5.3 3.5 6.2
Sum of Ions meq/L 10.1 6.4 11.1
Imbalance % -3.8 -9.8 -11.2

,

pil 7.8 8.4 7.8
%,-

n. d
D

. ft U 7} 7"|
'

Gene F. Ilayes
| Laboratory Director
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Box 638 0 605 South Adann - 1307) 742-7095 LARAMIE, WYOMING 870;0

Union Oil cf California Pagu 2 Request No. 696-109

Customer ID GM-5 GM-6 G4-8
4-15-81, 1837 4-15-81, 1801 4-15-81, 1912

Lab No. 5888 5889 5890

Calcium mg/L 37.8 8.2 36.6-

Copper (total) mg/L -- -- --,

Iron (total) mg/L -- -- --

Lead (total) mg/L -- -- --

Magnesium mg/L 2.16 0.56 2.88
t

Manganese (total) mg/L -- -- --

Potassium mg/L 3.35 0.62 3.21
Selenium (total) mg/L -- -- --

Sodium mg/L 62.8 55.5 64.4
Zinc (total) mg/L -- -- --

SiO mg/L 6.8 6.4 8.52
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C Gene F. Hayes "
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9 Laboratory Director
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Bom 638 o 605 South Adann (307) 742 1995 LAFIAMIE.WYOMifJG 82070

Union Oil of California Page 3 Request flo. 696-109

Customer ID L-20-2A L-29-1B
4-15-81, 2035 4-15-81, 1325

Lab flo. 5891 5892

Bicarbonate (as CACO mg/L 166 410
Carbonate (as CaC03)3)mg/L 0 0

fl02 + F103 mg/L <.5 <.5
.

Chloride mg/L 32.0 7.3
Fluoride mg/L -- --

Sul fa te mg/L 61.7 69.1

TDS mg/L 269 284

Conductivity pmho 342 352

Uranium (as U 0 ) "9/l 4*I9 4*4738

Calculated Charge Balance
Sum of Cations meq/L 4.1 4.2
Sum of Antons meq/L 5.5 9.6
Sum of Ions meq/L 9.6 13.8
Imbalance % -14.9 -39.3

p!! _ 8.2 7.6
. 1_,

2.]
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C
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g j dejaA_7j t['
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e ' Laboratory Director
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Box G38 o GOSsouth Adam (307) 742 7995 LARAMIF, WYOMING 82070

Union Oil of California Page 4 Request fio. 696-109

Customer ID L-20-2A L-29-1B
4-15-81, 2035 4-15-81, 1325

Lab tio. 5891 5892

Calcium mg/L 24.7 27.9

Copper (total) mg/L -- --

Iron (total) mg/L -- --

Lead (total) mg/L -- --

Magnesium mg/L 0.93 0.98

Manganese (total) mg/L -- --

1 Potassium mg/L 1.09 1.08
Selenium (total) mg/L -- --

Sodium mg/L 63.2 61.9
Zinc (total) mg/L -- --

SiO mg/L 4.3 3.62

.

.

(g ~C?
G ne F. llayes

c
Couccted Copsj Laboratory Director
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Box G38 o 605 south Adams (307) 742 7995 LAHAMIE. WYOMING 82010

Bill Volk Request No. 696-109
Union Oil of California Da te: 17 June 1981
1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF ANALYSIS

i

Sample ID Lab No. Sample ID Lab No. Sample ID Lab flo.
GM-5, M-6, -8,5888 5889 58904-15-81, 1837 4-15-81, 1801 4-15-81, 1912
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -9 -910 pci/mL 10 pC1/mL 10 pCi/mL

Radium-226 3.6 11.0 1.0 1.0 10.5 1.0 5.5 11.2 1.0

-

1 put' i {{f~
j ene F. Ilayes

Laboratory Director,.
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e, .9 -
T

..
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w

.
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Don G38 * 605 south Adams (307) 742 7995 LARAMIE, WYOMING 82070

Union Oil of California Page 2 Request fio. 696-109

Sample ID Lab No. Sample ID Lab flo.L-20-2A, L-29-1B,5891 58924-15-81, 2035 4-15-81, 1325
Conc. Err.Est. LLD Conc. Err.Est. LLD

10-9pCi/mL 10 pCi/mL-9

Radium-226 30 13 1.0 28 13 1.0

Copy of results to:

Cil M 11111
2

'
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gpG' } \ Y i

/'ilene F. Ilayes0
# Laboratory Director
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Don G38 o 605 south Adaem (3f)H 742 7995 LARAMIE'. WYOMING 87070

Bill Volk Request flo. 720-109
' Union Oil of California Da te: 12 fiay 1981

1846 W. Grant Road
Room 105
Tucson, Arizona 85705

REPORT OF AtlALYSIS

| L-29-1B, L-20-6A,
Customer ID 4-29-81, 0230 4-28-81, 2359

Lab flo. 6027 6028

Bicarbonate (as CACO ) mg/L 154 149
Carbonate (as CACO )3 mg/L 0 0

3 mg/L <.5 <.5fl02 + fl03

Chloride mg/L 3.9 4.7
Fluoride mg/L -- --

Sul fate mg/L 16.5 20.2

TDS mg/L 264 279

Conductivity pmho 355 368

Uranium (as U 0 ) mg/L 5.04 5.3438

pil 7.7 7.9

Calculated Charge Balance |
Sum of Cations meq/L 4.6 4.7 i
Sum of Anions meq/L 3.5 3.5
Sum of Ions meq/L 8.2 8.2

,

Imbalance meq/L +13.5 +14.0 '

[cp I.h)"i

p ,, Gene F. llayes
t Laboratory Director
M

'

____
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Hox G38 o 605 South Adarm (397) 142-1995 LAHAMIE, WYoMitJG 87070

Union Oil of California Page 2 Request flo. 720-109

L-29-1B, L-20-6A,
Customer ID 4-29-81, 0230 4-28-81, 2359

Lab flo. 6027 6028

Calcium mg/L 23.9 23.1

Copper (total) mg/L -- --

Iron (total) mg/L -- --

| Lead (total) mg/L -- --

Magnesium mg/L 0.840 0.790

| Manganese (total) mg/L -- --

, Potassium mg/L 1.15 1.29
! Selenium (total) mg/L -- --

|
Sodium mg/L 76.9 78.8
Zinc (total) mg/L -- --

|

SiO mg/L 3.0 2.8
2

Copy of results to:

Cil M Hill
2
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. / Gene F. Hayes
O Laboratory Director
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)WYODING ANALYTIC, ) LABORATORIES,1NC.
Bos G38 o 605 South Adams (30 4 742 7995 LAR AMIE. WYOMING 87070

l
J

Union Oil of California Request flo. 720-109.

Sample ID Lab tio. Sample ID Lab No. Sample ID Lab No.

L-20-6A,~L-29-1B, 6027 6028
4-29-81, 0230 4-28-81, 2359

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -9
10 pci/mL 10 pci/mL 10- pCi/mL

Thorium-230 0.2 0.2 0.2

|

Radium-226 271 2.9 0.2 27.31 3 0.2 0.2
i
|

1.0
1.0 1.0

Lead-210

1.0 1.0
1.0Polonium-210 |

1
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{<; . - e

td nJm
ene F. Ilayes
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Q '(f., Laboratory Director,.
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Don G38 o 605 south Adams (307) 742 7995 LAnAM;t', WYOMING 87070

Bill Volk Request tio. 741-109
j Union Oil of California Date: 21 May 1981

1846 W. Grant Road
Room 105
Tucson, Arizona 85705 j

REPORT OF AtlALYSIS

L20-6A, L29-1B, i

Customer ID 5-13-81, 1145 5-13-81, 1545

Lab fio. 6173 6174
__

Bicarbonate (as CACO ) mg/L 154 152
Carbonate (as CACO )3 mg/L 0 0

3
mg/L <0.50 <0.50fl02 + tt03

Chloride mg/L 8.8 5.9
Fluoride mg/L -- --

Sul fate mg/L 72.0 65.8

TDS mg/L 230 226

Conductivity pmho 300 290 |
1

Uranium (as U 0 ) mg/L 5.69 5.60 |38

Calculated Charge Balance
Sum of Cations meq/L 4.8 4.6
Sum of Anions meq/L 4.8 4.6
Sum of Ions meq/L 9.6 9.2
Imbalance % -0.4 +0.8 |

. . ,

7.7 7.7pil 'q. _

p ,

e 1

p x,

, s.

.^ r,
A c. c .), m).y

' '-c. -

,
.

,/ ITene F. Ilayes
,

' Laboratory Director
__
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Boa 638 o 605 south Adams (3071 742 7995 LAn AMIE, WYOMING 82070

Union Oil of California Page 2 Request No. 741-109

L20-6A, L29-1B,
Customer ID 5-13-81, 1145 5-13-81, 1545

Lab No. 6173 6174

Calcium mg/L 23.7 23.4

Copper (total) mg/L -- --

Iron (total) mg/L -- --

Lead (total) mg/L -- -- 1

Mangesium mg/L 0.81 0.88

Manganese (total) mg/L -- --

|i

| Potassium mg/L 1.36 1.28
Selenium (total) mg/L -- --

\

Sodium mg/L 80.5 77.6
Zinc (total) mg/L -- --

SiO mg/L 2.7 3.0
2

Copy of results to:

Cil N IIIII
2
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' ' . ene F. Ilayes-

Laboratory Director
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Union' 011 of California Request flo. 741-109 -

Sample ID Lab fio. Sample 10 Lab tio. Sample ID Lab flo.
L20-6A, L29-1B61735-13-81, 1145 5-13-85,1545 6174

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLO

-9 -9 -9
10 pCi/mL 10 uci/mL 10 pti/mL

Thorium-230 -- -- 0.2 -- -- 0.2 0.2

Radium-226 28 13 0.2 21.0 12.5 0.2 0.2
.

'
Lead-210 -- -- 1.0 -- -- l.0 1.0

Polonium-210 -- -- 1.0 -- -- 1.0 1.0

Uranium (as U) -- -- 0.2 -- -- 0.2 0.2

y fcct- -ap-
,/ Gene F. Ilayed

Laboratory Director,

u
o
T
%

WYOMING ANALYTICAL LABORATORIES,1NC."
llox G3tl * 605 South Adann (30/37.s71999 LARNMll, WYOMING 87010

. - _ _ - _ _ _-



Box G38 o GOS South Adams (3')H 742 79'15 LAHAMIE. WYOMING 82010

Bill Volk Request tio. 800-109
Union Oil of Cald,fornia Date: 16 July 1981
1846 W. Grant Road, Room 105

I Tucson, AZ 85705 j

REPORT OF AtlALYSIS 420-64 4;o-///
ff:1+c,. 9-E- El j 7.g-8|

- g2| -|k -> in .. , > . .r i

.r/Customer ID L20-1A, L20-6A, ' ID, 20, / a

18:21, 7-8-81 15:34, 7-8-81 AGGVVSLK ATTD-DTUD

6574 6575 6576 6577Lab fio.
|

| Bicarbonate (as CACO ) mg/L 81.4 148 148 81.9
Car %nate (as CACO )3 mg/L 7.4 0 0 7.43 ,

Conductivity pmho 298 415 420 299 '

fl02 + fl03 mg/L <.50 <.50 <.50 <.50
pil mg/L 8.6 8.0 7.8 8.6
Chloride mg/L 4.7 8.1 7.2 5.1

Sulfate mg/L 58.4 76.1 77.4 58.0
TDS mg/L 164 257 262 169
Si0 mg/L 5.8 3.2 3.4 5.1p

f gg- d, -
,

Gene F. Haye.
'Laboratory Director
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Bom G38 o GOS south Adarm (301) 742 7995 LAnAMIE. WYOMING 82070

Union Oil of California Paga 2 Request No. 800-109
'

h [P-lh
'N8o-4?:!:%724f1:!:!)i

field filtered-preserved

Customer ID L20-1A, L20-6A, 10, 20,
18:21, 7-8-81 15:34, 7-8-81 AGGVVSLK ATTD-0TUD

Lab No. 6574 6575 6576 6577

Calcium mg/L 3.76 26.3 26.2 3.42
Magnesium mg/L 0.080 0.810 0.800 0.074
Potassium mg/L 0.514 1.38 1.38 0.520
Sodium mg/L 70.3 78.5 77.8 67.4
Uranium (as U 0 ) mg/L 0.032 5.94 5.93 0.02838

Calculated Charge Balance
Sum of Cations meq/L 3.3 4.8 4.8 3.1
Sum of Antons meq/L 3.1 4.8 4.8 3.1
Sum of Ions meq/L 6.4 9.6 9.6 6.3
Imbalance % +2.2 +0.6 +0.2 -0.2

4e

.

fp }cuvt 1.
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-

Gene F. Hayes e
M Laboratory Director
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Dom 638 o GO5 south Adams (30 4 742 7995 LARAMIE WYOMING 82010

Union Oil of California Page 3 Request No. 800-109

field filtered-unpreserved
Lp.o-CA ho-//f
If:1'l 7- B -81 18 *31 '/- 8-8/

Customer ID L20-1A, L20-6A, ID, 2D,
18:21, 7-8-81 15:34, 7-8-81 AGGVVSLK ATTD-DTUD

Lab No. 6574 6575 6576 6577

Calcium mg/L 3.10- 26.7 26.1 3.09 i

Magnestun mg/L 0.064 0.760 0.760 0.063 |

l Potassium mg/L 0.493 1.27 1.26 0.490
| Sodium mg/L 68.5 80.8 79.4 67.8
| Uranium (as U 0 ) mg/L 0.017 5.80 5.43 0.019 |

38
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P- Gene F. Ilayes
g; Laboratory Director
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Bom G38 0 605 south Adams (301) 742 79"5 LAnAMIE WYOMING 82010

Union Oil of California Page 4 Request No. 800-109

unfil tered-unpreserved
4 %0 -/A

M o - 6/) y- g //T:3Y 7- / 8:91 7-8- R||
Customer ID L20-1A, L20-6A, 10, 2D,

18:21, 7-8-81 15:34, 7-8-81 AGGVVSLK ATTD-DTUD

Lab Ho. 6574 6575 6576 6577

Calcium mg/L 3.12 26.4 26.3 3.07
| Magnesium mg/L 0.066 0.770 0.760 0.062

Potassium mg/L 0.486 1.28 1.26 0.407
Sodium mg/L 69.5 80.9 79.5 67.5
Uranium (as U 0 ) mg/L 0.021 5.64 5.05 0.01538

Copy of results to:

CH M Hill |p
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;< Laboratory Director
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Union Energr Mining Division Request flo. 800-109 16 September 1981

/10-6A 6:3Y 1-8-9).Sample ID Lab tio. Sample flo. Lab Ho. Sample ID Lab No.
L20-1A,18:21, 6574 L20-6A, 15:34, 6575 iD, AGGVVSLK 6576

[oic~. Err.Est. LLD [o~kc~ Err.Est. LLD Conc. Err.Est. LLD
10-9pCf/mL 10 pCf/mL 10-9pci/mL-9

Uranium-flat 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2

Radium-226 1.0 0.5 0.2 16.6 1.9 0.2 19.3 2.1 0,2

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

.-

),
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j'lL(_ 1 '
ene F. Ilayes }"

,

Laboratory Director

b
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e
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WYOMING ANALYTICAL LABORATORIES,1NC.
Ilox 03t18 005 $nisth Ailmm 0011/12 7T15 t.AllAMIL. WYOMING 87070

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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Union Energy Mining Division Request flo. 800-109 16 September 1981

Page 2
Samp1 ID Lab 110. Sample flo. Lab No. Sample ID Lab flo.
20,YTTD-D f 6[[7

'

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD
10-9pCi/mL 10-9pCi/mL 10-9pCi/mL

|

Uranium-fla t 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2

.

Radium-226 2.2 0.7 0.2 0.2 0.2

Lead-210 1.0 1.0 1.0
|

Polonium-210 1.0 1.0 1.0
|

|

^g:)

*[dTCCL<1 Gene F. Ilayes]"-r

Laboratory Director
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WY0 MING ANALYTICAL LABORATORIES,1NC.

llox G311 * 605 South Atlams (30 4 /42 1995 LAIIAMIE, WYOMING 870/0
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Box G38 o 605 south Adams (301) 742 7995 LARAMIE. WYOMING 82070

Bill Volk Request No. 802-109
Union Oil of California Date: 17 July 1981
1846 W. Grant Road, Room 105
Tucson, AZ 85705

REPORT OF ANALYSIS

Customer ID L-20-7A, L-20-8A,
7-9-81, 10:55 7-9-81, 10:55

Lab No. 6584 6585

Bicarbonate (as CACO ) mg/L 155 138
Carbonate (as CACO )3 mg/L 0 0

3Conductivity pmho 410 353

mg/L <.50 <.50N02 + NO3pil mg/L 7.9 8.1
Chloride mg/L 7.2 5.4

Sul fate mg/L 82.3 67.9
TDS mg/L 268 226
SiO mg/L 3.2 3.2

2
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g Laboratory Director
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How G38 o 605 south Adam (30H 742 7995 LAnAMIE,WYOMlf!G 82010

Union Oil of California Page 2 Request tio. 802-109

field filtered-preserved

Customer ID L-20-7A, L-20-8A,
7-9-81, 10:55 7-9-81, 10:55

Lab fio. 6584 6585

Calcium mg/L 21.9 17.3
Magnesium mg/L 0.590 0.263
Potassium mg/L 1.52 1.20
Sodium mg/L 88.3 82.0 i

Uranium (as U 0 ) mg/L 6.92 1.65 I
38

Calculated Charge Balance
Sum of Cations meq/L 5.0 4.5
Sum of Anions meq/L 5.0 4.3
Sum of Ions meq/L 10.0 8.8
Imbalance % +0.1 +1.8 !

|
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Laboratory Director
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Dom G38 o 605 south Adams (314 742 7'E ' LAnAMIE, WYOMING 82070

Union Oil of California Page 3 Request flo. 802-109

field filtered-unpreserved

Customer ID L-20-7A, L-20-8A,
7-9-81, 10:55 7-9-81, 10:55

Lab tio. 6584 6585

| Calcium mg/L 21.9 10.8
'

Magnesium mg/L 0.590 0.250
Potassium mg/L 1.51 1.19
Sodium mg/L 87.7 83.0
Uranium (as U 0 ) mg/L 6.85 1.6538
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Laboratory Director
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Dox G38 * 605 south Adams (307) 742 7995 LARAMIE, WYOMING 82070

Union Oil of California Page 4 Request No. 802-109

unfiltered-unpreserved

Customer ID L-20-7A, L-20-8A,
7-9-81, 10:55 7-9-81, 10:55

Lab No. 6584 6585

Calcium mg/L 22.0 10.5
Magnesium mg/L 0.600 0.251
Potassium mg/L 1.50 1.19
Sodima mg/L 87.3 83.5
Uranium (U 0 ) mg/L 6.70 1.6138

Copy of results to:

Cil M IIIII
2

~(fg4. 1
Gene F. Ilayes
Laboratory Director
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; WY0f51NG ANALYTICAL LABORATORIES,1NC.

i Box 608 * G05 Soutn Adams (307) 742 7995 LARAMIE WYOMING 82070
i iw

Bill Volk Request No. 802-!09
Union Oil of California Date: 6 November 1981*
1846 W. Grant Road, Room 105
Tucson, AZ 85705

i
REPORT OF ANALYSIS

I
.

Customer ID L20-8A, 7/9/81, 1321

Lab No. 6585

.

Bicarbonate (as CACO ) mg/L 138
Carbonate (as CACO 3)3mg/L 0
Conductivity umho 353

NO2 + NO3 mg/L <.50
pH 8.1
Chloride mg/L 5.4

Sulfate mg/L 67.9
TDS mg/L 226
SiO2 me;L 3.2

*This report is a correction of Request No. 802-109, dated July 17, 1981.

% s,

ene F. Hayes
Laboratory Director
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- Union Oil of California Page 2 Request No. 802-109
Date: 6 November 1981*

field filtered-preserved

Customer ID L20-8A, 7/9/81, 1321

Lab No. 6585

Calcium mg/L 17.3
Magnesium mg/L 0.263
Potassium mg/L l.20
Sodium mg/L 82.0
Uranium (as U308) mg/L 1.65

' Calculated Cnarae Balance
Sum of Cations meq/L 4.5
Sum of Anions meq/L 4.3
Sum of Ions meq/L 8.8
Imbalance % +1.8

OThis report is a correction of Request No. 802-109, dated July 17, 1981.

f

F Haye
Laboratory Director

0, :.C A_ J0CIE COPY

WYOMIRG ARALYTICAL LABORATORIES,lRC. 2DM
Box 638 * 605 South Adams (307: 742 7995 LAR AMIE, WYOMING 82070



Union Oil of California Page 3 gepgsttio. 02-10

|
|

field filtered-unpreserved
1

I

I Customer ID L20-8A, 7/9/81,1321

Lab flo. 6585

Calcium mo/L 10.8
Magnesium mg/L 0.250
Potassium mg/L 1.19

I Sodium mg/L 83.0
Uranium (as U 0 ) mg/L 1.6538

I
oThis report is a correction of Request No. 802-109, dated July 17, 1981.

I

I
i

Haye'e s

Laboratory Director

I
I

I
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WYOMIRG ANALYTICAL LABORATORIES,1NC. #8 ,

Box 638 * 605 South Adams (307) 712 7995 LAR AMIE, WYOMING 82070
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[.. Union Oil of California Paoe 4 Request No. 802-109
- Date: 6 November 1981*

[

unfiltered-unpreserved

Customer ID L20-8A, 7/9/81, 1321

Lab No. 6585

Calcium mg/L 10.5
Magnesium mg/L 0.251
Potassium mg/L I 19
Sodium mg/L 83.5
Uranium (U 0 ) mg/L 1.6138

{

-

oThis report is a correction of Request No. 802-109, dated July 17, 1981.
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Laboratory Director

(

WYOMIRG ANALYTICAL LABORATORIES,1NC. @
Box 638 * 605 South Adams (307) 742 7995 LAR AMIE, WYOMING 82070
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Union Energy Mining Division Request No. 802-109 16 September 1981

Sample ID Lab tio. Sample flo. Lab fio. Sample ID Lab tio.
L20-7A, 10:55, 6584 L20-8A, 13:21, 6585
7-9-81 7-9-81
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

10-9pci/mL 10-9pCi/mL 10-9pCi/mL

Uranium-flat 0.2 0.2 0.2<

.

Thorium-230 0.2 0.2 0.2

Radium-226 27 3 0.2 4.8 1.1 0.2 0.2

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

,

[ /.

g u.tL'S A, d

Gene F. Ilayes

Laboratory Director
-
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s- rW WY0 MING ANALYTKAL LABORATORIES,1NG

llox d3fl * 605 South Atlann (3Oh /42 79!)f. LAll AP.lil', WYOMING 82010 |
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Box G38 o GOS south Adams (307) 742 7995 LAnAMIE. WYOMING 82070

Bill Volk R:: quest No. 805-109
Union Oil of California Da te: 23 July 1981
1846 W. Grant Road, Room 105
Tucson, AZ 85705.

REPORT OF ANALYSIS

L20-2A, L20-3A, L20-4A, L20-5A, L29-48, L29-58,
Customer ID 7-9-81, 7-9-81, 7-9-81, 7-9-81, 7-10-81, 7-10-81,

15:55 23:19 20:54 18:28 16:01 13:17

Lab No. 6596 6597 6598 6599 6600 6601 |

Bicarbonate (as CACO ) mg/L 168 121 65 162 142 153
Carbonate (as CACO )3 mg/L 0 0 30 0 0 03Conductivity pmho 287 222 200 276 230 271

1

N02 + NO3 mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
| pil mg/L 8.2 8.3 9.0 8.1 8.1 8.1

Chloride mg/L 8.08 6.68 8.51 9.37 5.60 10.2

Sulfate mg/L 42.0 32.1 40.3 50.2 36.2 55.1
TDS mg/L 258 198 172 250 208 246
SiO mg/L 4.5 3.1 4.4 5.5 3.3 3.02
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Laboratory Director
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Box 638 0 605 south Adams (30H 747 7995 LAnAMIE. WYOMING 82070

Union Oil of California Page 2 Request 805-109

f field filtered-preserved
{

L20-2A, L20-3A, L20-4A, L20-5A, L29-48, L29-50,
Customer ID 7-9-81, 7-9-81, 7-9-81, 7-9-81, 7-10-81, 7-10-81,

15:55 23:19 20:54 18:28 16:01 . 13:17 4

Lab No. 6596 6597 6598 6599 6600 6601 1
i

Calcium mg/L 28.2 14.5 3.40 25.2 15.9 22.3
Magnesium mg/L 0.810 0.389 0.061 0.740 0.590 0.900 )

Potassium mg/L 1.19 1.21 0.529 1.25 1.05 1.69
Sodlum mg/L 77.3 71.2 65.9 82.2 73.9 81.7
Uranium (as U 0 ) mg/L 4.07 2.29 0.10 3.93 0.04 2.2338

Calculated Charge Balance
Sum of Cations meq/L 4.9 3.9 3.1 4.9 4.1 4.8
Sum of Anions meq/L 4.5 3.3 3.0 4.6 3.8 4.5
Sum of Ions meq/L 9.3 7.2 6.0 9.5 7.8 9.3
Imbalance % +4.3 48.4 +1.2 +4.0 +4.2 +3.1
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Laboratory Director
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B2x G38 o 605 South Adams (30M 742 7995 LARAMIE, WYOM';*C 82070

Union Oil of California ) age 3 R: quest No. 805-109
fiell {;)terch uyrerer* .L20-3A,3 L20-4A, L20-5A, L29-48, L29-58, 'L20-2A,

Customer ID 7-9-81, 7-9-81, 7-9-81, 7-9-81, 7-10-81, 7-10-81,
15:55 23:19 20:54 18:28 16:01 13:17

Lab No. 6596 6597 6598 6599 6600 6601

Calcium mg/L 28.5 14.7 3.40 25.0 16.6 22.4
Magnesium mg/L 0.800 0.390 0.062 0.780 0.630 0.890
Potassium mg/L 1.19 1.22 0.524 1.25 1.05 1.68
Sodium mg/L 77.8 71.7 68.5 85.8 76.6 80.3
Uranium (as U 0 ) mg/L 3.86 2.13 0.11 3.80 0.22 2.1838
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Laboratory Director
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Box G38 o 605 south Adams (307) 742 7995 LAnAMIE, WYOMING 82070

Union Oil of California Page 4 Request No. 805-109

unf11 tered-unpreserved

L20-2A, L20-3A, L20-4A, L20-5A, L29-4B, L29-58,
Customer ID 7-9-81, 7-9-81, 7-9-81, 7-9-81, 7-10-81, 7-10-81,

15:55 23:19 20:54 18:28 16:01 13:17

Lab No. 6596 6597 6598 6599 6600 6601

Calcium mg/L 28.3 14.9 3.40 25.2 16.6 22.5
Magnesium mg/L 0.810 0.394 0.065 0.770 0.580 0.940
Po tassium mg/L 1.19 1.22 0.524 1.24 1.05 1.69
Sodium m9/L 76.9 71.7 67.5 81.4 75.5 82.4
Uranium (U 0 ) mg/L 3.99 2.45 0.10 3.93 0.11 2.2338

Copy of results to:

Cli M llillp
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WYOMING ANALYTICAL LABORATORIES,1NC.J j }' | }j Box 638 * 605 south Adams (307) 742 7995 LARAMIE, WYOMING E207o
) 1m

Bill Volk Request No. 805-109
Union Oil of California Date: 6 November,1981*
1846 W. Grant Road, Room 105
Tucson, AZ 85705

;g
i REPORT OF ANALYSIS

Customer ID L20-8A, 7/9/81, 18:48
.

I Lab No. 6599

:I

'I Bicarbonate (as CACO ) mg/L 162

Carbonate (as CACO 3)3mg/L 0
Conductivity umho 276

NO2 + NO3 mg/L <0.50
pH 8.1

!
Chloride mg/L 9.37

! Sulfate mg/L 50.2
TDS mq/L 250
SiO2 mg/L 5.5

) *This report is a correction of Request No. 805-109, dated July 1981.
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Laboratory Director
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Union Oil of California Page 2 Request rio. 805-109

Date: 6 November 1981*

field filtered-preserved

|

Customer ID L20-8A, 7/9/81, 18:48

Lab No. 6599

Calcium mg/L 25.2
Magnesium mg/L 0.740
Potassium mg/L 1.25
Sodium mg/L 82.2
Uranium (as V308) mg/L 3.93

I Calculated Charge Balance
Sum of Cations meq/L 4.9
Sum of Anions meq/L 4.6

g Sum of Ions meq/L 9.5g Imbalance % +4.0

I oThis report is a correction of Request No. 805-109, dated July 23, 1981.

I
I
l

f

%
ene F. H

Laboratory Director
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WY0falRG ANALYTICAL LABORATORIES,1NC. %D
Bo= 638 * 605 South Adams (307;742 7995 LAR AMIE, WYOMING 82070
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[
Union Oil of California Page 3 Request No. 805-109

(, Date: 6 November 1981*

[

[
.

{
Customer ID L20-8A, 7/9/81, 18:48

Lab No. 6599

[

Calcium mg/L 25.0

( Magnesium mg/L 0.780
Potassium mg/L 1.25
Sodium mg/L 85.8

{ Uranium (as U 08) mg/L 3.803

[-
OThis report is a correction of Request No. 805-109, dated July 23, 1981.
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Laboratory Director
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WYOf61NG ANALYTICAL LABORATORIES,1NC. dU
Box 638 * 605 South Adams (307)742 7995 LAR AMIE. WYOMING 82070
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(
Union Oil of California Page 4 Request No. 805-109

Date: 6 November 1981*

(
unfiltered-unpreserved

(

(

( Customer ID L20-8A, 7/9/81, 18:48

Lab No. 6599

[

Calcium mg/L 25.2
( Magnesium mg/L 0.770

Potassium mg/L l.24
Sodium mg/L 81.4
Uranium (U 0 ) mg/L 3.9338

- OThis report is a correction of Request No. 805-109, dated July 23, 1981.
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[ Laboratory Director
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WYOMING ANALYTKAL LADORATORIES,1NC. 3dd
Box 638 * 605 South Adams (307) 742 7995 LAR AMIE, WYOMING 82070
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Union Energy Mining Division Request fio. 805-109 16 September 1981

Sample ID Lab flo. Sample fio. Lab fio. Sample ID Lab tio.
L20-2A, 15:55, 6596 L20-3A, 23:19, 6597 L20-4A, 20:54, 6598

d6r7681 [dkE Err.Est. LLD C5!EErr.Est. LLD Err.Est. LLD
10-9pCi/mL 10-9pCi/mL 10-9pCi/mL |

Uranium-flat 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2

Radium-226 24 3 0.2 25 3 0.2 1.4 0.6 0.2
|

Lead-210 1.0 1.0 1.0
,

|
'

1Polonium-210 1.0 1.0 1.0 |

I
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, Gene F. Ilayes g3
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Laboratory Director
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i WYOfAING ANALYTKAL LABORATORlES,lN6
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Union Energy Mining Division Request flo. 805-109 16 Septenber 1981
Page 2

SamplgID Lab flo. Sample flo. Lab No. Sample ID Lab flo.
L20 %s 18:28, 6599 L29-48,16:01, 6600 L29-5B, 13:17, 6601,

7-9-81 7-10-81 7-10-81
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -910 pci/mL ~ 10-9pCi/mL 10 pCi/mL |

Uranium-flat 0.2 0.2 0.2
1

1 Thorium-230 0.2 0.2 0.2

Radium-226 36 3 0.2 3.7 1.0 0.2 15.8 2.0 0.2

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

,
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|201L 'l. "

Gene F. Ilayes'

Laboratory Director.
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Box G38 o 605 South Adams (307) 742 1995 LAllAMIE, WYOMING 82010

Bill Volk Request No. 806-109
Union Oil of California Date: 23 July 1981
1846 W. Grant Road, Room 105
Tucson, AZ 85705

REPORT OF ANALYSIS
|

Customer ID L29-2B, L29-3B,
7-10-81, 20:41 7-10-81, 18:23

Lab No. 6602 6603

Bicarbonate (as CACO ) mg/L 102 146

Carbonate (as CACO )3 mg/L 4 0
3Conductivi ty inho 257 264

mg/L <0.50 <0.50
N02 + NO3
pil mg/L 8.4 8.0
Chloride mg/L 11.1 4.31

Sul fate mg/L 65.0 55.1
TDS mg/L 216 214
SiO mg/L 3.1 3.0
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Dox G38 o GOS south Adams (307) 742 1995 LAnAMIE. WYOMING 82070

Union Oil of California Page 2 Request No. 806-109

field filtered-preserved
Customer ID L29-28, L29-38,

7-10-81, 20:41 7-10-81, 18:23

Lab No. 6602 6603

Calcium mg/L 8.50 17.9
Magnesium mg/L 0.212 0.630
Potassium mg/L 1.05 1.55
Sodium mg/L 79.6 77.7'

Uranium (as U 0 ) mg/L 1.65 3.0238
'

Calculated Charge Balance,

Sum of Cations meq/L 3.9 4.4
Sum of Anions meq/L 3.8 4.2
Sum of Ions meq/L 7.7 8.5
Imbalance % +1.9 +2.1
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Box 638 o 605 South Adams (307) 742 7995 LAnAMIE. WYOMING 82070

Union Oil of California Page 3 Request No. 806-109

field fil tered-unpreserved

Customer ID L29-20, L29-3B,
7-10-81, 20:41 7-10-81, 18:23

Lab tio. 6602 6603

Calcium mg/L 8.50 17.9
Magnesium mg/L 0.211 0.620
Potassium mg/L 1.05 1.54
Sodium mg/L 79.3 78.7
Uranium (as U 0 ) mg/L 1.62 2.9938
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Hon G38 e 605 south Adams (30 4 742 7995 LAnAMIE, WYOMING 82070

Union Oil of California Page 4 Request No. 806-109

unfil tered-unpreserved

Customer ID L29-28, L29-3B,
7-10-81, 20:41 7-10-81, 18:23

Lab No. 6602 6603

Calcium mg/L 8.40 17.8
Magnesium mg/L 0.209 0.640
Potassium mg/L 1.05 1.55
Sodium mg/L 79.1 78.4

; Uranium (as U 0 ) mg/L 1.59 2.9738

Copy of results to:

Cll N IIIII
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Union Energy flining Division Request lio. 806-109 16 September 1931

Sample ID Lab ilo. Sample lio. Lab ilo. Sample ID Lab ito.
L29-28, 20:41, 6602 L29-38, 18:23, 6603

[o~nc .~ Err.Est. LLD doi . Err.Est. LLD Conc. Err.Est. LLD
~9 ~910 pCi/mL 10~9pCi/mL 10 pCi/mL

Uranium-liat 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2

| Radium-226 4.8 1.1 0.2 7.8 1.4 0.2 0.2 |

|

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

t ,

y n

bR Q (~
Gene F. llayes}''

Laboratory Director
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. W
Boz G38 o 605 South Ad.vns (307) 742-7995 LAll AMIE. WYOMING 82070

Bill Volk Request No. 814-109
Union Energy Mining Division Date: 11 August 1981
195 Pronghorn Drive
Casper, Wyoming 82601

REPORT OF ANALYSIS

t.11-16

NCustomer ID L20-4A, L29-B ,
7-12-81, 18:48 7-13-81, 12:27

Lab No. 6627 6628

Bicarbonate (as CACO ) mg/L 94.1 154
Carbonate (as CACO )3 mg/L 0 2.123Conductivity taho 218 295

N02+NO3 mg/L <0.50 <0.50
pH mg/L 8.3 8.4
Chloride mg/L 4.79 4.81

Sulfate mg/L 55.6 53.9
TDS mg/L 160 218
SiO mg/L 6.88 4.792

.

.

,

d

/

, ,.

% , L', . i .i,.,
.

,

o ,

Jane V. ThomasC President.-f._
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nox G38 o GOSSouth Adams (30H 742 7995 LAHAMIE, WYoMitJG B2070

Union Energy Mining Division Page 2 Request No. 814-109

field filtered-preserved

L21-IO
Customer ID L20-4A, -L49-Mf

7-12-81, 18:48 7-13-81, 12:27 -

Lab No. 6627 6628

Calcium mg/L 3.25 30.2
Magnesium mg/L 0.068 0.891
Potassium mg/L 0.588 1.11
Sodium mg/L 100 118

i

Uranium (as U 0 ) mg/L 1.06 5.67
|

'

38
|

Calculated Charge Balance
|

Sum of Cations meq/L 4.5 6.7
Sum of Anions meq/L 3.2 4.4 |

Sum of Ions meq/L 7.7 11.1
Imbalance % +17.7 +21.3
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Box G38 o GOS South Afams (307) 742-7995 LARAMIE. WYOMING 82070

81YUnion En:rgy Mining Division Page 3 Request No. S06-109

field filtered-unpreserved

ng-IB
Customer ID L20-4 A, ' 29' P1-)

7-12-81, 18:48 7-13-81, 12:27

Lab No. 6627 6628

Calcium mg/L 3.36 31.3
Magnesium mg/L 0.067 0.852
Potassium mg/L 0.622 1.12
Sodlum mg/L 113 131

1
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Box G38 o 605 South Adams (301) 742 7995 LARAMIE, WYOMING 82010

Union Energy Mining Division Page 4 Request No. 814-109

unfiltered-unpreserved

421-IB
Customer ID L20-4A, 139-fW1

7-12-81, 18:48 7-13-81, 12:27

i Lab flo. 6627 6628

Calcium mg/L 3.28 31.5
i Magnesium mg/L 0.066 0.861
I Potassium mg/L 0.578 1.10

Sodium mg/L 109 129

Copy of results to:

Cil M liill
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y { WYOMING ANALYTICAL. LABORATORIES,1NC.
d Box 638 * 605 South Adams (307) 742 7995 LARAMIE, WYOMING 82070

I

Bill Volk Request No. 814-109
Union Energy Mining Division Date: 6 November,1981 *
195 Pronghorn Drive
Casper, WY 82601

REPORT OF ANALYSIS

Customer ID L29-1B,7/13/81,12:27

Lab No. 6628

Bicarbonate (as CACO ) mg/L 154
Carbonate (as CACO 3)3mg/L 2.12
Conductivity umho 295

N02 + NO3 mg/L <0.50
pH 8.4
Chloride mg/L 4.81

Sulfate mg/L 53.9
TDS mg/L 218
SiO2 mg/L 4.79

*This report is a correction of Request No. 814-109, dated August 11, 1981.

y, ., a n . , - - -~~,
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Gene F. Hayes [
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Laboratory Director
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Union Energy Mining Division Page 2 Request No. 814-109
Date: 6 November 1981*

I field filtered-preserved

I

I
Customer ID L29-1B, 7/13/81, 12:27

| Lab No. 6628

I
| Calcium mg/L 30.2

8
Magnesium mg/L 0.8 91'

Potassium mg/L 1.11
:

I Sodium mg/L 118

'em Uranium (as U308) mg/L 5.67

E-
Calculated Charae Balance

Sum of Cations meq/L 6.7

I Sum of Anions meq/L 4.4
Sum of Ions meq/L 11.1

i

| Imbalance % +21.3

I
| OThis report is a correction of Request No, 814-109, dated August 11, 1981.

I
|

.I

. I.

I d

Gene F. H
Laboratory Director

I
| WY0MIRG ANALYTICAL LABORATORIES,1NC. >*d

Box 638 * 605 Snuth Adams (307) 742 7995 LAR AMIE. WYOMING 82070



Union Energy Mining Division Page 3 Request No. 814-109
Date: 6 November 1981*

unfiltered-unpreserved

Customer ID L29-1B,7/13/81,12:27

Lab No. 6628

Calcium mg/L 31.5
Magnesium mg/L 0.861
Potassium mg/L 1.10
Sodium mg/L 129

'

Uranium (U 0 ) mg/L38 ---

oThis report is a correction of Request No. 814-109, dated August 11, 1981.
-

.
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.hene F. Hayer
Laboratory Director
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WYOMING ANALYTICAL LABORATORIES,'INC. sow 8
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Box 638 * 605 South Adams (307) 742 7995 LARAMIE, WYOMING 82070
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Union Energy Mining Division Request f40. 814-109 16 September 1981

Sample ID Lab No. Sample flo. Lab No. Sample ID Lab flo.
L20-4 A, 18 :48, 6627 L29-18, 12:27, 6628
7-12-81 7-13-81
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

10-9pCi/mL 10 pCi/mL 10-9pCi/mL-9

Uranium-fla t 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2
.

Radium-226 0.7 0.4 0.2 27 3.0 0.2 0.2
'

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

-

JY

, C(,(,va 7g"
Gene F. Ilayes

Laboratory Director
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WYOMING ANALYTICAL LABORATORIES,lHC.-
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c
(!nte,n Energy Mining Div. Page 3 Request flo. 941-109

.-

,

._. REPORT OF ANALYSIS

Customer ID 1-3 L20-6A, 'A-3 L20-8A,
10-20-81, 14:45 10-20-81, 18:00

Lab No.
,

7312 7313

[
Aluminum mg/L -- --

Arsenic mg/L -- --

Barium mg/L -- '--

Cadmium mg/L -- --

Calcium mg/L 25.5 17.2

. Chromium mg/L
-

-- --

Copper mg/L -- --
'

Iron mg/L -- --

Lead mg/L -- --

Magnesium mg/L 0.848 0.226

Manganese mg/L --
- --

Mercury pg/L -- --

Nickel mg/L -- --

Potassium mg/L 1.47 1.26
Selenium mg/L -- --

'

Sodium mg/L 79.5 82.6
Zinc mg/L -- --

Molybdenum - mg/L -- --

Vanadi:;;. mg/L -- --

Silica mg/L 2.13 4.12
t.

/\
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Gene F. dayes v
Laboratory Director
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Union Energy Mining Div. Pace 4 Request No. 941-109
,

1

Customer ID A>3 L20-6A, 'A4 L20-8A,
10-20-81, 14:45 10-20-81, 18:00

Lab No. 7312 7313
'

.

Alkalinity mg/L 156 158
Ammonia (as N) mg/L -- --

Bicarbonate (as CACO mg/L 156 158
Carbonate (as CACO )3)3 mg/L 0 0

N02+NO3 mg/L .032 .030

Chloride mg/L 14.6 24.8
Fluoride mg/L -- --

Sulfate mg/L 83.1 61.7
TDS mg/L 397 265
TSS mg/L -- --

Baron mg/L -- --

Uranium (as V 0 ) mg/L 6.20 2.8238
Hardness mg/L 67.2 43.9
Conductivity umho 321 292
Phosphorus (as P0 ) mg/L4

-- --

_ Calculated Charge Balance .

Sum of Cations meq/L 4.84 4.50
Sum of Anions meq/L 5.26 5.14
Sum of Ions meq/L 10.10 9.64
Imbalance % -4.17 -6.63

pH 8.1 8.2
'

.

1

"M &
Gene F. Hayes v
Laboratory Director

OECK. DOCKET COPY
YlYOMING ANALYTICAL LABORATORIES,1NC. gyf

Box 638 * 605 South Adams (307; 742 7995 LARAMIE, WYOMING 82070
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Union Energy Mining Division Request flo. 941-109

Sample ID Lab fio. Sample llo. Lab rio. Sample ID Lab tio.- A-3 L20-6A, 10-20-81, 7312 ..A-3 L20-8A,10-20-81 7313
14:45 18:00

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLO
_

10-9pCi/mL 10-9pCi/mL 10-9pCi/mL

Uranium-ria t 3388 132 0.2 1153 Il9 0.2 0.2

Thorium-230 0.2 0.2 0.2

Radium-226 24 I3 0.2 6.0 1 .3 0.2 0.21

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

,$

ll /

T3
/b

s wn T

Gene F. Ilayes
CD Laboratory Directors2
FA
-:

u a
e o
e- a
< s

WY0 MING ANALYTICAL LAll0RATORIES,1NC.%

Ilox G:MI * 110b South Ailann D0h /121995 LAllAMit WYOMING 1170/0
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I
| 6 WYOMING ANALYTICAL LABORATORIES,INC.,

I h ' . , 'd ; Box 638 * 605 South Adams (3071 742 7995 LARAMIE, WYOMING 82070

| I lj j
j1 Bill Volk Request flo. 943-109

Union Energy Mininc Division Date: 4 December 1981
195 Pronghorn Drive
Casper, WY 82601

REPORT OF AriALYSISI
Customer ID A-3 L20-2A, A-3 L20-5A,

I 10-21-81, 11:50 10-21-81, 14:15
Lab flo. 7327 7328

I
-

Aluminum ag/L -- --

Arsenic mg/LI -- --

Barium mg/L -- --

Cadmium mg/L -- --

Calcium mg/L 8.09 7.06I
--Chromium mg/L --

Copper mg/L -- --

I Iron mg/L -- --

Lead mg/L -- --

Magnesium mg/L 0.774 0.726

Manganese mg/L -- --

Mercury ug/L -- --

flic kel mg/L -- --

Potassium mg/L 1.30 1.34
Selenium mg/L -- --

Sodium mg/L 77.7 80.6 '

Zinc mg/L -- --

Molybdenum mg/L -- --

Vanadium mg/L -- --

Silica mg/L 1.62 3.61

/

/ 3&&
ene F.J1 g-

Haye
Laboratory Director

.,,,.s

gob +8
.

_---



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-

, Bill Volk Page 2 Request No. 943-109
J Union Energy Mining Division Date: 4 December 1981

|
|

I Customer ID A-3 L20-2A, A-3 L20-5A,
10-21-81, 11:50 10-21-81, 14:15

Lab No. 7327 7328

I
Alkalinity mg/L 190 179

'

I Ammonia (as N) mg/L -- --

Bicarbonate (as CACO mg/L 190 179
Carbonate (as CACO )3)3 mg/L 0 0

N02+NO3 mg/L 0.023 0.028

Chloride mg/L 18.1 17.0
Fluoride mg/L -- --

I Sulfate mg/L 52.3 57.2
TDS mg/L 255 263
TSS mg/L -- --

Boron mg/L
'

-- --

Uranium (as U 0 ) mg/L 4.44 4.2138
Hardness mg/L 23.39 20.62
Conductivity pmho 271 298
Phosphorus (as P0 ) mg/L4

-- --

Calculated Charae Balance
Sum of Cations meq/L 3.88 3.95
Sum of Anions meq/L 5.40 5.25
Sum of Ions meq/L 9.28 9.20
Imbalance % -16.3 -14.1

..
pH 8.0 7.9

4

'Wn
/ Gene F. Hayes

Laboratory Director

.

.

WYOMING ARALYTICAL 1.ABORATORIES,1NC. pogy(
Box 638 * 605 South Adams (307) 742 7995 LAR AMIE, WYOMING 82070

- _ _ - _ - _ - _ _ _ _ - _ _ _ _ _
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Union Energy Mining Division Request No. 943-109

Sample ID Lab No. Sample flo. Lab No. Sample ID Lab No.A-3 L20-2A, 10-21-81, 7327 A-3 L20-5A, 10-21-81, 7328
11:50 14:50

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD
10-9pCi/mL 10-9pCi/mL 10 pCi/mL-9

Uranium-Ha t 2451 I27 0.2 2127 125 0.2 0.2
|

Thorium-230 0.2 0.2 0.2
|

Radium-226 28 13 0.2 34 13 0.2 0.2
|

I

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

C

[.
4

1-

hfin
Gene F. Ilayes

Laboratory Director

b
o

E WY0 MING ANALYTICAL LABORATORIES,1NG
Iiox D3ii * 005 5nutis Ailans (30/t /i219:10 LAliAMIL, WYUMING 82010
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,

Union Energy flining Division Request flo. 943-109 *

Sample ID Lab flo. Sample flo. Lab fio. Sample ID Lab flo.
A-3, L20-5A, 10-21-81, 7328
14:15

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD
-910 pCf/mL 10-9pCf/mL 10~9pCi/mL

Uranium-fla t 2127 125 0.2 0.2 0.2

Thorium-230 0.2 0.2 0.2

Radium-226 34 13 0.2 0.2 0.2

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0 ,

.

* Corrected Report.

{{w -

ene F. IlayNS

Laboratory Director

V
o

E WY0 MING ANALYTICAL. LAB 0RATORIES,1NC.
thix G3d E 005 South Ail.inis ivi/l /i2 7U!)5 LAnAkill:,WYOfviiNG tl2uld
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h' ||t

E s WYOMING ANALYTICAL LABORATORIES,INC.
'

,

} ) g ; Box 638 * 605 South Adams (307) 742 7995 LARAMIE. WYOMING 82070

I i )'

I [}b Bill Volk Request No. 944-109
Union Energy Mining Division Date: 15 December 1981

| 195 Pronghorn Drive
Casper, WY 82601

REPORT OF ANALYSIS go,)A l'#-7A
lo-:Ll-S1 17:26 I'~13'91 #;30

y

Customer ID -A4 L20-1 A, -A4. L20-7 A , A--3 !XL USB- 4-3-2Xt-USA

i Lab No.
10-21-81,17:35 10-21-81,20:30 -BS-tfD-TO--DAPI -DS-UD-TD USPS
7333 7334 7335 7336

I
Calcium mg/l 2.42 20.6 2.48 20.2

Magnesium mg/l 0.060 0.588 0.055 0.590

Potassium mg/l 0.523 1 .61 0.528 1.64

I Sodium
\

mg/l 64.9 89.0 66.7 86.6
- Silica mg/l 7.40 4.08 7.26 4.06

I

5
I

.

I
~

I
ML-# Gene F. Haye

Laboratory Director

I
i

_
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-

Bill Volk Page 2 Request No. 944-109
Union Energy Mining Division Date: 15 December 1981 ;

p .g L7*- 7M
REPORT OF ANALYSIS g,, ,gg i.7,3g fo Ai-gt go 3o
A-3 L20-1A, A-3 L20-7A, A-3 !XL USD A-3 2XL4 SA

Customer ID 10-21-81, 10-21-81, SS-UO-TD , GE-UD-TO
17:35 20:30 tAft -USPS-

Lab No. 7333 7334 7335 7336

.

Alkalinity (as CACO ) mg/l 102 177 101 1793

Bicarbonate (as CACO ) mg/l 88.2 177 82.5 1743

Carbonate (as CACO ) mg/l 13.7 0 18.3 4.583

Conductivity umho 281 425 279 422

N02 + NO3 mg/l 0.029 0.034 0.028 0.032

{ pH 9.1 8.3 9.0 8.4
Chloride mg/l 8.29 8.62 5.02 8.51
Sulfate mg/l 49.0 79.4 136 72.8
TDS mg/l 181 299 187 262

Uranium (as U308) mg/l 0.10 7.77 0.06 7.82

Calculated Charge Balance

Sum of Cations meq/1 2.96 4.99 3.04 4.87
Sum of Anions meq/1 3.29 5.43 3.49 5.32
Sum of Ions meq/1 6,25 10.4 6.53 10.2

[ Imbalance % -5.25 -4.26 -6.87 -4,50

k[ ,dw33 -

Gene F. Hayes
- Laboratory Director

[

[ 07RCIAL DOCKET Co?Y
[ WYOMING ANALYTICAL LADORATORIES,1NC. gN

Box 638 e 605 South Adams (3078 742-7995 LARAMIE, WYOMING 82070

_ . _ _
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Union Energy Mining Division Request fio. 944-109

Lao-IA 10-21-91 17:35
Sample ID Lab fio. Sample fio. Lab flo. Sample ID Lab fio.A-3 L20-1A, 10-21-81, 7333 A-3 L20-7A 10-21-81, 7334 A=3 --lXL -USD-DS-UD-TD 7335

17:35 20:30 i) API-
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

_

10-9pCi/mL 10 pCi/mL 10-9pCi/mL-9

Uranium-fla t 58 I4 0.2 3929 134 0.2 43 14 0.2

Thorium-230 0.2 0.2 0.2

1 .8 0.2 39 12 0.2 3.1 1.0 0.2Radium-226 2.2 0 1

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

Q
n
n

: h

[C / Gene F. Ilayes

;,3 Laboratory Director
O

.

sai
... 1

-y -

-

e, L>
C O

1.3] WY0 MING ANALYTICAL LABORATORIES,1NC.
Box G311 * 000 South Ail.vm no/s /47199r. LAllAMil, WYOMING U2070
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Union Energy Mining Division Request flo. 944-109

L2cr7M 10~9I-B1'JS 3
Sample ID Lab fio. Sample fio. Lab flo. Sample ID Lab fio.

.A-3-2XL USA DS-UD-TD 7336
USPS

Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD
-9 -910 pCi/mL 10-9pCi/mL 10 pCi/mL_

Uranium-fla t 4253 136 0.2 0.2 0.2

j Thorium-230 0.2 0.2 0.2

Radium-226 35 +3- 0.2 0.2 0.2

i

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

'.

/
N p O )y.

-j g
:s Gene F. Ilayes

Laboratory Director
,

y

% ..:. }'e
eo
%$ WY0 MING ANALYTICAL LADORATORIES,1NC.

'
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WYOMING ANALYTICAL LABORATORIES,1KC.L, .. ,

', j Box 638 e 605 Soutn Adams (307i742 7995 LARAMIE, WYOMING 82070 |
'

i

> n
-

il
t

j i Bill Volk Request No. 945-109
Union Energy Mining Division Date: 15 December 1981195 Pronghorn Drive
Casper, WY 82601-

REPORT OF ANALYSIS

Customer ID A-3 L20-3A, A-3 L20-4A,
10-22-81, 13:00 10-22-81, 15:30

Lab No. 7339 7340

Calcium mg/l 12.6 2.84

| Magnesit m mg/l 0.547 0.179

Potassium mg/l 1.30 0.575

Sodium mg/l 67.8 64.2

Silica mg/l 3.99 5.92

|

|

|

|

i I
l

r d i

')W N*

| s ene F. Hayes
Laboratory Director

!
l

|

|

-
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%

Bill Volk
[

Page 2 Request No. 945-109
Union Energy Mining Division Date: 15 December 1981

*

b.

[
Customer ID A-3 L20-3A, A-3 L20-4A,

10-22-81, 13:00 10-22-81, 15:30
Lab No. 7339 7340

{

[ Alkalinity (as CACO ) mg/l 141 1063

Bicarbonate (as. CACO ) mg/l 141 92.03

( Carbonate (as CACO ) mg/l 0 14.03

Conductivity umho 329 287

mg/l 0.029 0.125
{ N02 + NO3

pH 7.0 8.8

[ Chloride mg/l 6.57 12.5

Sulfate mg/l 52.3 49.0

TDS mg/l 216 182
{ Uranium (as U 0g) mg/l 2.40 0.803

Calculated Charce Balance
{

Sum of Cations meq/1 3.66 2.96

Sum of Anions meq/l 4.09 3.49

Sum of Ions meq/1 7.75 6.46

Imbalance % -5.62 -8.19

[

[

[
/

/

/ mb
Gene F. Haye

{
Laboratory Director

L
{

' ).dM
4 ,

WYOMIRG ANALYTICAL LABORATORIES,1NC. '

Box 638 * 605 South Adams (307) 742 7995 LAR AMIE, WYOMING 82070-
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Union Energy Mining Division Request tio. 945-109

Sample ID Lab fio. Sample flo. Lab flo. Sample ID Lab fio.A-3 L20-3A, 10-22-81, 7339 A-3 L20-4A, 10-22-81, 7340
13:00 15:30

Conc. Err.Est. LLO Conc. Err.Est. LLD Conc. Err.Est. LLD-910 pCi/mL 10~9pCi/mL 10-9pCi/mL

Uranium-flat 1262 Il9 0.2 325 110 0.2 0.2

Thorium-230 0.2 0.2 0.2
1

Radium-226 32 I3 0.2 2.3 1 .8 0.2 0.20

| Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

/

W Af
Gene F. Hayes

Laboratory Director

6
#

WYOMING ANALYTICAL LABORATORIES,lHC. -

llox 0.10 * 119b $notti Ailarist (3t1/s 11219t$ LAllAMll, WYOMING U2010
_ _ _ _ _ _ _ _ _ _ _
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WYOMING ANALYTICAL LABORATORIES,INC.
;,

- I jj Box 638 * 605 South Adams (307) 742 7935 LARAMIE, WYOMING S2070

; ).
u A

Bill Volk Request No. 946-109
Union Energy Mining Division Date: 16 December 1981
195 Pronghorn Drive

| Casper, WY 82601

REPORT OF ANALYSIS

Lacl-J B
Customer ID A-3 L29-1B, A-3 L29-4B, dYb.b -

10-22-81, 18:30 10-22-81, 21:00 OS-UU TD-DTPS
Lab No. 7341 7342 7343

Calcium mg/l 26.3 15.4 25.5

Magnesium mg/l 1.04 0.725 0.958 -

I Potassium mg/l 1.18 1.08 1.17

70.6 69.0Sodium mg/l 75.9

3.59 3.37 3.47
SiO2 mg/l

I
I

A

.f

(JA ~A
G'ene F. Hayesv
Laboratory Director

g\p

- - - - - - -



Bill Volk Page 2 Recuest flo. 946-109
Union Energy Minin9 Date: 16 December 1981

c

L.19-18
1o.22 - 91 19:3 0

A-3 L29-1B, A-3 L29-4B, -A-3 - 3XtM4
Customer ID 10-22-81,18:30 10-22-81,21:00 5-US-TD DTAS

Lab flo. 7341 7342 7';43

Alkalinity (as CACO ) mg/l 176 158 1843

Bicarbonate (as. CACO ) mg/l 176 158 1843

Carbonate (as CACO ) mg/l 0 0 03

Conductivity umho 290 252 306

mg/l 0.304 0.300 0.344N02 + NO3

pH 7.9 8.2 8.1

Chloride mg/l 15.5 12.9 21.5

Sulfate mg/l 69.1 43.2 63.8

TDS mg/l 268 21 9 268

Uranium (as U 0 ) mg/l 4.88 0.74 4.8838
Calculated Charge Balance

Sum of Cations meq/1 4.73 3.93 4.38

Sum of Anions meq/1 5.40 4.42 5.62

Sum of Ions meq/1 10.1 8.35 10.0

Imbalance % -6.59 -5.96 -12.3

J

CU. &
Gene F. Hayesj
Laboratory Director

V!YOMING ANALYTICAL LABORATORIES,1NC. pbD
Box 638 * 605 Snuth Adams (307) 742 7995 LAR AMIE, WYOMING 82070
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Union Energy Mining Division Request rio. 946-109

UT-/B Jo-82-9/
Sample ID Lab fio. Sample flo. Lab fio. /F/So Sample ID Lab flo.A-3 L29-18, 10-22-81, 7341 A-3 L29-4B, 10-22-81, 7342 A-3-3XL-UED DS-UU-TD 7343

18:30 21:00 ~DTPS
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

10-9pCi/mL 10-9pCi/mL 10'9pCi/mL
|

Uranium-fla t 2703 128 0.2 343 110 0.2 2595 28 0.2

Thorium-230 0.2 0.2 0.2

Radium-226 29 13 0.2 8.6 1 .6 0.2 27 Il 0.21

'

Lead-210 1.0 1.0 1.0

Polonium-210 1.0 1.0 1.0

m
4

Gene F. Hayes

Laboratory Director

V
c
x-
c4

WYOMING ANALYTICAL LABORATORIES,1NC.
Hon 630 * Go5 South Adann 0011 /4? 199T. LAll AMIE, WYOMING 87010



WYOMING ANALYTICAL LABORATORIES,1NC.
j

[
Box 638 * 605 South Adams (307) 742 7995 LARAMIE, WYOMING 82070; .,

t i i

l l!'

u lm

Bill Volk Request No. 948-109
Union Energy Mining Division Date: 16 December 1981
195 Pronghorn Drive

{ Casper, WY 82601

REPORT OF ANALYSIS

Customer ID A-3 L29-2B, A-3 L29-3B A-3 L29-5B,
10-23-81, 15:30 10-23-81, 17:55 10-23-81, 13:30

Lab No. 7351 7352 7353

Calcium mg/l 6.31 14.4 17.7

Magnesium mg/l 0.319 0.696 0.926

Potassium mg/l 1.08 1.55 1.73

( Sodium mg/l 73.9 76.1 77.2

SiO2 mg/l 2.89 2.81 2.98

l

-

#,/, eneF.Haye]s
1

Laboratory Director

l

l 0 Frui \L 9004E~ CO?Y;

{ pbd
- - _ - - - - _ - - - - -
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Bill Volk Page 2 Request No. 948-109
( Union Energy Mining Date: 16 December 1931

_

.W

I
Customer ID A-3 L29-2B, A-3 L29-3B, A-3 L29-5B.

| 10-23-81,15:30 10-23-81,17:55 10-23-81, 13:30
Lab No. 7351 7352 7353

1
Alkalinity (as CaC0 ) mg/l 123 166 1643

| Bicarbonate (as CACO ) mg/l 114 166 1643

Carbonate (as CACO ) mg/l 9.16 0 03

Conductivity umho 248 271 331
,

NO2 + NO3 mg/l 0,270 0.270 0.265

pH 8.95 8.3 8.2
Chloride mg/l 17.3 7.65 15.1

Sulfate ma/l 60.9 57.6 59.7i TDS mg/l 214 235 354

Uranium (as U 0 ) mg/l 2.39 3.61 2.55
'

38

Calculated-Charce Balance

Sum of Cations meq/1 3.58 4.13 4.36
Sum of Anions meq/1 4.22 4.74 4.95
Sum of Ions meq/1 7,80 8.86 9.31I Imbalance % -8.17 -6.88 -6.31

1

I

I
amcat cecsccn
dJf./ ene F. Haye.

Laboratory Director

WYOMING ANALYTICAL LABORATORIES,1NC. qi
Box 633 * 605 South Adams (307) 742 7905 LARAMIE, WYOMING 82070
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Union Energy Mining Division Request tio. 948-109

Sample ID Lab fio. Sample fio. Lab tio. Sample ID Lab ilo.
| A-3 L29-28, 10-23-81, 7351 A-3 L29-3B, 10-23-81, 7352 A-3 L29-5B, 10-23-81 7353

15:30 17:55 13:30
Conc. Err.Est. LLD Conc. Err.Est. LLD Conc. Err.Est. LLD

-9 -910 pCi/mL 10-9pCi/mL 10 pci/mL

14 0.2 1153 Il9 0.2Uranium-fla t 1297 20 0.2 1910 2
|

Thorium-230 0.2 0.2 0.2
|

1.6 0.2 9.8 1 .8 0.2 33 133 0.2Radium-226 7.4 1 1

( Lead-210 1.0 1.0 1.0
|
|

Polonium-210 1.0 1.0 1.0

|

|

f.~

. F l ay

''
Laboratory Director

_

p -

-

4 ~

*
WY0 MING ANALYTICAL LABORATORIES,1NC

'

flox G38 * (105 South Ailann hull 117 79'15 LAHAMil, WYOMING tl2nio
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CAMP DRESSER & McKEE INO.

envem:st enpeeers. scent <s s 114!5 West 48m Avenue
pa99ers. 4 inanapment cmssi: ants Wneat Riope. Cowaco 8%33

July 24, 1981 '''2*'"

William G. Volk
Union Energy and Mining
1846 W. Grant Road
Tucson, AZ 85705

RE: 875-12781-2
Date Samples Reed 7-10-81

t

REPORT OF ANALYSIS

Lab Designation 875-12781-2-1 875-12781-2-2
Sponsor Designation L20-1A L20-6A

7-8-81 7-8-81
1 8:21 15:34

Determination (mg'/L)

Sodium, total 68 79Sodium, dissolved 68 77
Potassium, total 0.6 0.9
Potassium, dissolved 0.4 0.9Calcium, total 1.9 21Calcium, dissolved 1.9 21
Magnesium, total 0.08 0.7
Magnesium, dissolved 0.05 0.7
Carbonate (as C0 ) 0 03
Bicarbonate (as HCO ) 89 1473
Sulfate (as SO ) 58 724
Chloride 4 5
Nitrate (as N) <0.05 <0.05Silica 6 3
pH 8.2 7.2
T.D.S. (180'C) 188 281
Eh +216 +204

These samples are scheduled to be disposed of 30 days after the date of
this report.

BY ~4L
David LeMaster
Water Laboratory

DL/rjfJg pb
xc: C. Feast

_ _ _
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[
CAMP DRESSER & McKEE INC.

-

envronmeTad en;neers scentists 11455 West 49tn Avenue
p:enners a rnanagement consu tants Wnest R age CcAota30 EX33

|
r

M3 4:2-0469
October 2, 1981

|
William G. Volk
Union Oil Co. of CA
Union Energy Mining Div.
1846 W. Grant Rd., Suite 105

-| Tucson, AZ 85705

RE: 875-12781-2
Date Samples Recd 7-10-81

REPORT OF ANALYSIS

I
.

Lab Designation 875-12781-2-1 875-12781-2-2
Sponsor Designation L20-1A L20-6A

i 7-8-81 7-8-81
18:21 15:34

Determination (pCi/L)

Uranium (as U), total (mg/L) 0.023 5.3
Uranium (as U), dissolved 0.021 4.7I (mg/L)
Radium-226, dissolved 0.7 1.9 30 8
Counting Error *

I Uranium-238, dissolved 9 2 940 : 30 ^~.02 0 ost
.

Counting Error *
i Uranium-235, dissolved 1 1 67 7 ..: 3 ; e,e n

Counting Error *
I Uranium-234, dissolved 6 1 800 = 20 : ce:\1

Counting Error *
Uranium-238, total 7 1 1,400 1 100

| Counting Error *
Uranium-235, total 0 1 120 30
Counting Error *

I Uranium-234, total 8 1 1,500 100
Counting Error *

These samples are scheduled to be disposed of 45 days after the date of
I this report.

* Variability of the radioactive disintegration process (counting error)
at the 957, confidence level, 1.960.

g

Bud

i Radiochemistry
Supervi sor

BS/rjf r9 N3

' *xc: Chuck Feast
_.
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CAMP DRESSER & McKEE INC.

F :==;:=, gggpa,
Date July 30, 1981

William G. Volk
{ Union Energy and Mining

1846 W. Grant Road
Suite 105
Tucson, AZ 85705

RE: 875-12842-1
Date Samples Reed 7-20-81

ANALYITCAL REPORT

[ COM Designation 875-12842-1-1
1 Sponsor Designation b 3,L 29-1B

7-13-81

f Detemination mg/L

Sodium, dissolved 75
Potassium, dissolved 0.7
Calcium, dissolved 21
Magnesium, dissolved 0.8

Sodium, total 75
Potatsium, total 0.8
Calcium, total 21
Magnesium, total 0.8
Carbonate (as C0 ) 03

Bicarbonate (as HCO ) 1703

Sulfate (as SO4) 55
Chloride 3
Nitrate (as N) <0.05
Silica 4
pH 7.5
TDS (108'C) 228
eh (Redox Potential) +410

These samples are scheduled to be disposed of 30 days after the date of this
report.

By /

l, David LeMaster
Water Laboratory
Supervisor

xc: Chuck Feast
{ DL/tew

- - - - - - - - - - - - - - - - a
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CAMP DRESSER & McKEE INC.
' ==:::= =. = = = ,,

303 422-0469
October 2, 1981

William G. Volk
Union Oil Co. of CA
Union Energy Mining Div.
1846 W. Grant Rd., Suite 105
Tucson, AZ 85705

RE: 875-12842-1 ' i
Date Sample Reed 7-20-81

REPORT OF ANALYSIS

Lao Designation 875-12842-1-1
Sponsor Designation 'M L29-1B

7-13-81

Determination (pCi/L)

Uranium-238, dissolved Counting Error * 1,400 100
Uranium-235, dissolved Counting Error * 25 8
Uranium-234, dissolved Counting Error * 900 50
Uranium (as U), Flurometric, dissolved (mg/L) 4,6
Uranium-238, total Counting Error * 1,200 100
Uranium-235, total Counting Error * 48 11
Uranium-234, total Counting Error * - 800 40
Uranium (as U), Flurometric, total (mg/L) 6.3
Radium-226, dissolved Counting Error * 31 6

.

These samples are scheduled to be disposed of 45 days after the date of
this report.

.

* Variability of the radioactive disintegration process (counting error)
at the 95*. confidence level,1.960.

.

B - D _\ W
Bud Summers
Radiochemistry
Supervisor

,

BS/rjfk
- hghkxc: Chuck Feast

, ,

_ o
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C MP DRESSER & McKEE INC.

enwronmentalengsneert sciegfssfs, 11455 West 48m Aver =Je
OtJnners & managemPnf COnsUttants Wheat Ridge. Colorado 80033

303 422 0469

November 12, 1981
,

Page 1 of 3

Mr. Bill Volk
Union Energy Mining
195 Pronghorn Drive
Casper, WY 82601

RE: 863-13403-4
Date Samples Rec'd 10-23-81

REPORT OF ANALYSIS

I Lab Designation
'

863-13403-4-3 863-13403-4-4
Sponsor Designation J3-L-20-1 A A3-L-20-7 A I

10-21-81 10-21-81

| Determination (mg/L) -

'
Aluminum, dissolved|

' - -

Arsenic, dissolved - -

Barium, dissolved - -

Cadmium, dissolved - -

Copper, dissolved - -

Chromium, dissolved - -

Calcium, dissolved 2.0 17
Iron, dissolved - -

Lead, dissolved - -

Magnesium, dissolved <0.05 0.58
Manganese, dissolved - -

i
'

Mercury, dissolved - -

Nickel, dissolved - -

Potassium, dissolved 0.2 0.8'

~ "

C These samples are scheduled to be disposed of 30 days after the date of this report. j

.

. .-
. _ _ _ . . . . ..

.

- . . ?



_ ___ __ _- _-- _ ._ _ __ - ____ ____ __ ___

| -

(
*

*

CAMP DRESSER & McKEE INC.
1 ena,conmentar eng.neers sc.ent,sts. ,s <ss wea nes seeeranners. s management consultants

wvent no. cosorado 80033

Mr. Bill Volk ,

November 12, 1981
Page 2 of 3

-

I'
RE: 863-13403-4

Date Samples Rec'd 10-23-81

REPORT OF ANALYSIS '

Lab Designation - ~ ~- - ^'^ ''''' ' "
863-13403-4-3 863-13403-4-4Sponsor Designation A3~-L-20-14 A ,A3'- t-2 0-7M

10-21-81 10-21-81

Detennination (mg/L)

Selenium, dissolved
Sodium, dissolved

- -

69 91Zinc, dissolved
- -Silica, dissolved 9 5Molybdenum, dissolved
- -

Vanadium, disso.lved - -

Boron
- -

Fluoride
Sulfate (as S0 )

- -

47 66
T.0.S. (at 180 C) 186 312Total Phosphorus (as P) - -

Chloride 4 7
Total Alkalinity - -

Bicarbonate (as llc 0 ) 59 167
Carbonate (as C0 ) 33 9 0
TSS (at 105'C) - -

Conductivity, umhos/cm - -

Nitrate / Nitrite (as N) - -

These samples are scheduled to be disposed of 30 days after the date of this report.

#> .

__ . --
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CAMP DRESSER & McKEE INC.

enwrontnenfal enginpef t. SCsenf#$fs,
1145$ West 48th AvenueplJnnerS. 8 manJgernenf Consultanf$
Wheal Rw30s. Colmado 80033
303 422 0469

Mr. Bill Volk
Hovember 12, 1981
Page 3 of 3

,

RE: 863-13403-4
Date Samples Rec'd 10-23-81

REPORT OF ANALYSIS

Lab Designation
-

863-13403-4-3 863-13403-4-4
Sponsor Designation A3-L-20-1 A A3-L-20-7 A

10-21-81 10-21-81

Detennination (mg/L)

hunon1a - -

pil 8.7 7.5
'

Nitrate (as N) <0.05 <0.05
Eh, mV +124 +149Sodium, total 80 105
Potassiun, total 0.9 1.0
Calcium, total 2.3 20
Magnesium, total <0.05 0.69

These samples are scheduled to be disposed of 30 days af ter the date of this report.

81 1)De e 'Yld)
David LeMaster

'
Water Laboratory
Supervisor

DL/srfYo
6
,Z- 'i

.
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h c' MP DRESSER & McKEE INC.A

enwonmentas engsneers. scientists.
I1455 West 48th Ameplanners. & inanagement consurrants
Wheat N1ga. Colorado 8n033'

December 31, 1981 303 822 o* "

Mr. Bill Volk
~

,

Union Energy Mining
195 Pronghorn Drive
Casper, WY 82601

RE: 863-13403-4
Date Samples Rec'd 10-23-81 REPORT OF ANALYSIS

Lab Desi0 % r 7 863-13403-4-3 863-13403-4-4Sponsor bei _ ation f3'-Lt20-1 A A3-L720-7 A
10-21-81 10-21-81_.

Determinat g _
.

Uranium (as U) toLI, mg/L 0.025 8.0
Gross Alpha, total, pC1/L

counting error -

Gross Beta, total, pC1/L
-

i counting error -

Thorium-230, total, pC1/L
-

i counting error
Radium-226, total, pCi/L

- -

counting error -

Lead-210, total, pCi/L
-

i counting error - -

Polonium-210, total, pCi/L
,

i counting error - -

Uranium (as U) dissolved, mg/L 0.069 7.0
Radium-226, dissolved, pCi/L -

i counting error 1.8 0.2 38 1

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level,1.960.
These samples are scheduled to be disposed of 45 days af ter the date of this report.
Il0TE: The results for the total and disso Ui 1 lum on Sample A3-L-20-1-A we_re confinned by re-analysis.

BY M,

Uud Summers
Radiochem!stry

BS/srf Supervisor.
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CAMP DRESSER & MetEE INC..

envapen2;engmeets scenirsrs. 11455 West 48m Avenue

'
c'er.ne s.,4 rr:anagemtvr ccnsunavs

, Wneat sudge. Cosoraco 83033
'

303 4:2-0469

-November 9, 1981'

~~" Page 1 of 2

Mr. Bil1 Volk '
-

Union Energy Miningt

195 Pronghorn Drive'

3
Casper, WY 82601 '-

_

: RE: 863-13407-3
i Date Samples Rec'd 10-24-81

~

REPORT OF ANALYSIS
,

Lab Designation 863-13407-3-3s

Sponsor Designation 'h b l,29-B 1
~'

10-22-81
' ' Determination (mg/L)

.

Aluminum, dissolved -

Arsenic, dissolved'
-

Barium, dissolved -

Cadmium, dissolved
Chronium, dissolved

,

-

-

Copper, dissolved -

Calcium, dissol~ved 24
Iron, dissolved -

Lead, dissolved -

Magnesium 0.90
Manganese -

,

Mercury
"

- -

Nickel --

Potassium 0.7
Selenium -

,

Sodium 89
Zine -

:- Silica (as SIO ) 42
Molybdenum -

Vanadium -

! Fluoride -

: Sulfate (as SO ) 684'

T.D.S. (at 180*C) 296
Total Phosphorus (as~ P) -

Chloride 4
Total Alkalinity -

Bicarbonate ~(as HCO ) 1853

Carbonate (as CO ) 03
i

These samples are scheduled to be disposed of 30 days after the date of

OECE DOCKET COPY ')*
i _.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L

CAMP DRESSER & McKEE INC.

As pe cons nts a ft ora a 3333
333 422 0459

Mr. Bill VolkI * November 9, 1981
Page 2 of 2

RE: 863-13407-3

1 ] Date Samples Rec'd 10-24-81

REPORT OF ANALYSIS

I Lab Designation 863-13407-3-3
Sponsor Designation L49-X ~

10-22-81 18

Determination (mo/L)

T.S.S. (at 105*C)
I

-

Conductivity, umhos/cm -

Nitrate /liltrite . -

Anaonia (as N) -

1 Boron -

Nitrate (as N) <0.05
eH, mV +94

I pH 7.5
Sodium, total 90
Potassium, total 0.8
Calcium, total 26i Magnesium, total 1.03

These samples are scheduled to be disposed of 30 days after the date of
this report.

BY b $
David LeMaster
Water Laboratory

I Supervisor

' DL/srf

.

I

444om. uuwe uun p
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CAMP DRESSER & McKEE INO.y

onwronmentasengneers scenirsts, 11455 West 48:n Averme
penners. 4 inanagement consutrants Wneat Acce. Cooeoo 80033

*

303 422 4869

December 31, 1981

Mr. Bill Volk
Union Energy Mining
195 Pronghorn Drive

e Casper, WY 82601
..

P,E: 863-13407-3

Date Samples Rec'd 10-24-81

REPORT OF ANALYSIS

Lab Designation '

863-13407-3-3
Sponsor Designation L 29 44|S

10-22-81

Determination

Uranium (as U) total, mg/L 4.6
Gross Alpha, total, pCi/L
t counting error -

( Gross Beta, total, pCi/L
2 counting error -

Thorium-230, total, pCi/L
counting error -

Radium-226, total, pCi/L
2 counting error -

Lead-210, total, pCi/L
counting error' -

Polonium-210, total, pCi/L
counting error -

Uranium (as U) dissolved,
mg/L 5.7

Radium-226, dissolved, pCi/L
counting error 36 1

* Variability of the radioactive disintegration process (counting error) at
the 95% confidence level,1.960.
These samples are scheduled to be disposed of 45 days after the date of
this report. b

BY M _ wa ..
-

Bud Sunrners
Radiochemistry

|
Supervisor

BS/srf

I'k

r. . 1, ,, ,. 9 g
- _ - _ - _ - - - - _ - - - - - - - _ - - - - - _ - - -


