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April 21, 1985

Ms. Sandra Westler

USNRC, Uranium Recovery Field Office
P. 0. Box 25325

Denver, Colorado 80225

RE: Minerals Exploration A-3 In Situ Site
DEQ/LQD License to Explore No. 17

Dear Scndy:

As we discussed, Land Quality Division does not believe MEC's data is
showing improving or stable uranium concentrations in wells at the
A-3 site. The trend for radium in the wells appears inconclusive.
Attached is a memorandum on this subject.

Please let me know what you think. Perhaps it would be in order to
meet and discuss this before any direction is given to Minerals Exploration.

Sincerely,

Rick Engelmann
District Il Engineer

—

RE: fi

xc: Roger Shaffer - Cheyenne DEQ/LQD w/o attachment
Kathy Ogle - Cheyenne DEQ/LQD w/o attachment
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MEMORANDUM

TO FILE : License to Explore No. 17
Minerals Exploration Co. (MEC)

FROM ¢ Rick !nselnannC? <
Analysis of Recent Water Quality Data from

Wells at the A-3 In Situ site; Acceptability of
Restoration Work '

SUBJECT

.

DATE : April 4, 1985

Acceptability of groundwater restoration is being judged on the basis
of my letter of November 22, 1982 to John Abramo, Union Energy Vice
President. See my memo of September 7, 1984.

Assumptions

For the analysis below, it is assumed that data provided by MEC was
collected and analyzed in a consistent manner over the years, i.e.
it is comparable. Further, it is assumed the uranium and radium
concentrations measured are independently distributed with normal
distributions with a common variance. Please note that this last
assumption is admittedly not a good one for radium anmalysis results,
but was made so that some statistical analysis could be performed.

Uranium

Using MEC data (see attached data sheets), linear regressions were
performed for each A Field well for data starting in 1981*. Attached
are two graphical plots of MEC's uranium data plotted vs. time, along
with the fitted lines. Below are the equations with the 95Z confidence
intervals for the slopes:

Well 1A y = =0.00014x + 0.073
m = =0.00014 + 0.0019

Well 2A y = 0.040x + 3
m = 0.040 +

7
0.11

Well 3A y = 0.038x + 2.21
m = 0.038 + 0.035

Well 4A y = =0.0062x + 0.86
m = -0.0062 + 0.011

* 1981 was chosen because this date appears to form a break point

in the data.



Lic. to Explore No., 17
Minerals Exploration Co.
Analysis of Water Quality Data
April 4, 1985

Page Two

Well 5A y = 0.048x + 3.72
m = 0.048 + 0.033

Well 6A y = -0.023x =
m = -0.023

Well 7A y = 0.14x +
m = 0.14

Well BA y = 0.06x +
m= 0.06 +

It is also possible to view each well field as a whole, averaging all
uranium values from a given sampling date and plotting the average values
vs. time. This is shown on the first of the two A Field uranium plots.

Averaged data was as follows.

]
Y% mg/1  3.11  3.24  3.59 3.00 4.95 |
Date 4/81 7/81 10/81 9/83 3/84 X

The fitted line is:

r = 0.038x + 2.96

0.039 within 95%
0.031 within 90%

m = 0.038
= 0.038

+
+

The B field was analyzed only for averaged MEC values, as immediately
above. Averaged data was as follows (raw data is on the attached sheets).

UsOg me/1 2.27 2.52 2.83 2.23 3.26 3.76 3.52
4/81 7/81 10/8] 9/83 3/ 84 6/84 9/84

The fitted line is

y = 0.025x + 2.28

m = 0.025 + 0.027 wicthin 95%
= 0.025 + 0.021 within 907

and is plotted on the Field B uranium plot.
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As may be seen, the trends for the data show clearly an increasing uranium
concentration trend. This is true for five of the eight A Field wells,
for the averaged A Field data and for averaged B Field data. Furthermore,
for the fitted lines for averaged data for both fields, it can be stated
with 90 +% confidence that the slopes are positive (i.e., U308 increasing

with time).

It is possible that very recently uranium began trending downward. This
was evaluated on a well by well basis for the A Field for MEC data collected

since January 1983. If anything, this showed a higher rate of increase
in U.0. whichis readily evident on the graphs. Well Field B MEC data was
not 2n§&yzed on a well by well basis, but it is readily evident from the

Radium

Radium concentration trends were analyzed for Fields A & B as a whole.
In each case, data from January 1981 to present was used, averaging all
sample results from a given sampling date.

For Field A, averaged data was as follows (raw data is shown on the
attached sheets):

Ra-226,pCi/1 23.2 20.9 17.1 9.3 13.7 14.7 y
Date 4/81 10/81 9/83 3/84 6/84 9/84 x

A linear regression of this data yields the equation

y = -0.253 + 23.7
m = -0.253 + 0.19 within 95Z confidence

which is plotted on the A Field radium plot.

It may therefore be said with 95% confidence that radium concentrations
in the A Field as a whole have been decreasing since January 1981.

For Field B, averaging of data gives this table (raw data is on attached
sheets):

Ra-226,pCi/1 19.18 11.82 17.62 18.3 16.5 14.5 9.7 ¥y
Date 4/81 7/81 10/81 9/83 3/84 6/84 9/84 x

Linear regression yields

|
data plots that the recent trend (since January 1983) is up.
\
|
|
|
|
|
|
|
|
|

y = 0.078x = 17.5
m = -0.078 + 0.130 within 80% confidence
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The trend of the B Field radium concentrations since 1981 is down, but
this cannot be said with a great degree of confidence. However, an
examination of the data plot shows an encouraging overall trend since

January 1983.

Conclusions

Uranium concentrations are continuing to climb in both the A & B Well
Field. Radium concentrations are decreasing in both fields, although not

conclusively in the B Field.
RE: f1i
xc: Roger Shaffer - Cheyenne DEQ/LQD

Attachments
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. Stabilization Period

Erow Loy Marnif

afee ;i pamo

U40g mg/1
1B 2B . 3B 4B ! 5B B
9-1-78 1.50 1.50 . 750 480 .36 0.92%
5-10-79 2.9 6.82 .58 % 5.62 3.33
7-11-79 ’.45 5.7 059 056 3095 2.‘5*

g 7-21-80 3.5 1.2 5.0 3.23
8-29-80 2.3 0.9 3.1 2.10
4-13-81 4,47 1.35 2.42 0.43 '2.70 2.27*
4-29-81 5.04
5-13-81 5.60
pdvaany CELI yAPNIREN ENCRIN I
7-9-81 1.65 3.02 0.04 2.43 e

2:.§ &
7-12-81 5.67
10-22-81 4,88 2.39 3.61 0.74 2.55 l 2.83*

Baseline
7-29-76 |  .045 .028| .044 ,037 047 .04L0*
9-29-76 .002 .021 011 .020 .010 .013*
12-7-82 4 .32 7 .45

oea | 3.7 2.45
q-26-%3 3,05 oAa0 4.3 | ofo 1.90 2.23
—6§Q T 390 .0 | A | .56 | w01
4.20-14 | 630 1.6O s (073 | 24V 2l
-13- 84 ¢ .00 2 .45 ' C.1e 6 .Geo 3.3¢ 370
* Onff 4at¥s where a cduplete ‘set of nngig'so are tvaf1ab1e :izﬁlottod.

Date from unfiltered and/or unpreserved samples are not included in this te
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Stabilization Period
qlz Q(Q?-m °

U30g mg/1

A | 2A | 3A | 4 | SA | 6a | 7o |8 | X

9-1-78 |2.15 | 5.30 [2.20 |1.10 |2.45 |3.80 | 5.75 | 0.73 | 2.94*
o 4-25-79 2.3 | 2.4 2.2 |42 |7.25 |3.85 | 4.6 | 2.0 | 3.60%
7-10-79 11.6 | 6.65 [2.4 |27 e.7s |17 |45 | 2.1 | 355
7-21-80 | - 41 5.3 [3.9 |5.3 4.65

8-29-80 1 2.9 2.4 2.8 3.6 2.93

4-13-81 |<.10 { 4.19 |2.88 [0.7 |4.19 [4.97 | 6.32 | 1.56 | 3.11*

b e - ——

4-29-81 5. 34
5-13-81 : 5.69
Tr-s-81 | .032 T ] s.94 | 6.92 | 1.65 || aeee
7-9-81 4,07 |2.29 3.93 l 224
' 7-12-81 1.06 | 20 PEn ™
10-20-81(0.10 | 4.44 : 4,217 6,20 7.77 | 2.82 | 3.59*
_10-22-81} 2.40 (0.8 | | R TR, A

drilled late}. no

7-31-76 | .020{ .030 ,008| .016| .006| bascline datp L013%

7-8-76 014 .095 .033 041 .085| #6, 7| and 8| were L045%
lvail’tblc

PERTE : d+s.00 47.7€ [@9A5)

0EQ - | 447 LA | 94

* Only dates where a complete set of samples are available are plotted.
|

Date from unfiltered and/or unpreierved samp les. are not 1nc1u'ded in this table.
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Stabilization Period

IR
Ra-226 pCi/1
1A 2A 3A 4A SA 6A 7A 8 | A
178 | 2.9%0.3 | 21.540.3 | 11.7#0.3 | 2.10.4 | 13.4%0.3 | 18.240.3 | 2.140.3 | 4.5+0.3 .
25-79 § | 1.4, 1.1 27.3 2.1 12.0 38.8 22 12 1.
10-79 |
10-79 |3.5 20.5 7.9 2.3 6.1 26.3 22 5.26  |11.
21-80 20.4 38.1 38.1 13.9 27.
29-80DEQ 2343 2343 3243 2043 2.
13-81\  [1.7+0.7 [3043 3443 1.6+0.6 | 54+4 2843 28+3 7.9+1.4 | 23.
29-81 Jhgf\ 27.343 ;
13-81 2843
8-81  [1.0+0.5
9-81 2643 25+3 1.4+0.6 643 |17
12-81 . 0.740.4
-20-81\ [.2+40.8 |28+3 o 343 2443 | 39+2 | 6.0+1.3[ 20
2281 3243 2.340.8
ﬁl"l-'il ; 34 * 4 2123 N4 |
oL ] : sixi | 211 w2l | :
Q213 1320, 4481 . sl | 9321 - 4421 | 421 | 3621 11221 1
CEq 15412 4254 188x L | $o £LT WOSXOA | €9277 | 2107 NLSE
S eteie Q200 41t L . _2A20a. LRsed, $3205 | AT I """‘_‘92‘, 77+ 05 4
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samples are available are plotted.

Date from unf:llteud and/or unpreserved umplu are not included in this table.
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Stabilization Period

Ra-226 pCi/l
1B 2B 3B 4B SB T
9-1-78 8.94+0.3 3.8+0.3 8.3+0.3 8.140.4 7.540.3 7.33%
" 5-10-79 | 8.9 24.2 6.7 2.2 23 13,0 #
7-11-79 24.5 5.0 3.3 4.4 5.3 8.50%
7-21-80 26.9 6.8 17.3 17.0
8-29-80 29+3 5.6+1.4 2443 19.63
4-13-81 28+3 10.9+1.7 17.942.1 9.141.5 | 3043 19.18%
4~29-81 2742.9
5--13-81 21:2.5
7-9-81 0.801.1 | 7.8%1.4 | 3.741.0 | 15.8+2.0 || dbwes
A
7-12-81 | 27+3.0 . e S !_“, ’
|
' 10-22-81| 29+3 7.4+1.6 9.8+1.8 8.6+1.6 33433 17.62%
12-7-12 31t3 | 19.¢ 3
DER 4t : sS4z L
G--i® | 2¢2L | 1421 =1 | a4xo0 | 30=1 1$-3
31-20-44 26109 223 38207 | I 0L  4S5: 1 .5
.,-.:.u- Tdle :2 -~~*—l '-:t i "TS’ ‘o“_':___._[j i N L
—ate S
*anly dntcl’ vﬁcte a couphtc set of samples ?n available a‘.”l plottcd .7

Date from unfiltered and/or unpreserved umplu are not included in this table.
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