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MEMORANDUM

TO: Dale Smith, Director, NRC - Field Office

FROM: Kathy Muller Ogle, Mine Operations Environmental
Wyoming DEQ/LQD

DATE: May 16, 1985
SUBJECT: Uranerz U.S.A., Inc., Ruth ISL Site (R & D #9); Groundwater Base-

line, Class.fication of Quality of Use, and Restoration Results.

Attached please find three memos resulting from recent evaluations
completed by Wyoming DEQ regarding the Uranerz - Ruth ISL site. The eval-
uations are as follows:

Lennox memo 5/1/85: A determination of groundwater quality
of use classification.

Finley memo 4/1/85: An evaluation of groundwater restoration
adequacy with regard to confirmation sam-
pling.

Finley memo 4/26/85: A determination of groundwater baseline.

It is my understanding there have been discussions on these matters
betwcen our reviewers and Randy Birch of your staff. Please advise me if
there remain any unresolved issues regarding these determinations. It will
be advantageous if the NRC and WDEQ can agree on baseline and quality of use
classification for the groundwater at this site.

KMO:clw
c¢: Roger Shaffer
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HERSCHLER BUILDING CHEYENNE, WYOMING 82002 TELEPHONE 307 777-7781

MEMORANDUM

TO: Kathy Muller Ogle, Mine Operations Environmental Representative LQD

FROM: Richard J. Lennox, Engineering Evaluator W L‘O— ﬂ\TL

DATE: May 1, 1985

SUBJECT: Determination of Groundwater Baseline and Classification of Quality of
use on Uranerz U.S.A. Inc., Ruth Site ISL project (R&D #9)

Information presented by Uranerz, U.S.A. Inc., letter dated January &, 1985
indicates the following concerning the classification of quality of use based on
Water Quality Rules and Regulations, Chapter VIII for individual areas or wells
reported:

a. Table D-Baseline Water Quality Data For 20-Sand Aquifer (Pre-operational
Data)

All parameter mean values meet the requirements of Class 1 - Domestic,
Class 11 - Agriculture or Class III - Livestock Quality of use. When con-
sidering maximum observed values the parameters pH, and sulfate stand out
as being above minimum standards for Class III - Livestock. Iron with a
high of .62 mg/l is well within the treatable range and is therefore not
considered critical to the classification scheme. Radium at a high of 20
pCi/l is also well within the treatable range. Therefore the quality of
use assigned for the water is Class 1 - Domestic.

Table D-6.9, p.1. Baseline Water Quality Data for 20 Sand Aquifer (1-m-20)
(Pre-operational Data)

Data indicates quality of use Classes I, I1 or II] minimum requirements are
met .

Table D-6.9, p.3. Baseline Water Quality Data for 20 =~ Sand Aquifer
(5-m-20) (Pre-operational Data)

Data indicates quality of use for Classes I, II or 111 minimum requirements
are met.

able D=6.3, p.4. Baseline Water Quality Data for 20 - Sand Aquifer

(7-m=-20) (Fre-operational Data)

Data indicates guality of use for Classes I, Il or 111 minimun requirements

are met




cC:

e. Table D-6.9, p.7. Baseline Water Quality Data for 20 - Sand Aquifer (4L &
8L) (Pre-operational Data)

Data indicates quality of use for Classes I, II and IIl minimum require-
ments are met except for radium 226 which had a maximum observed value of
225 pCi/l1 and a minimum observed value of 60 pCi/l. Since the treatable
limit for radium is considered 100 pCi/l, the data would indicate that this
water be classified as Class V (mineral commercial) based on the radium
content. All other parameters remain as Class I, II or III.

i Baseline Water Tables ISL Wellfield (Pre-operational Sampling)

Data indicates quality of use for Class I, II and 11l minimum requirement
are met except for radium 226 which had a maximum observed value of 163
pCi/l1 and a minimum observed value of .6 pCi/l. When considering the mean
of 55 pCi/l this is within the treatable range; therefore this water is
classified as Class 1 - Domestic.

When the entire 20 - Sand Aquifer is considered the quality of use assigned is
Class I =~ Domestic with an exception of radium which has a range of reported
values of 225 - .2 pCi/l. Any evaluation concerning restoration of radium would
have to consider each well on an individual basis.

The baseline determination as presented in memorandum from Jim Finley, dated
March 26, 1985 is concurred with.

A. J. Mancini, Groundwater Control Supervisor
File



MEMORANDUM

TO FILE: Uranerz, U.S.A., Inc. Ruth Site, R& D #9

FROM
DATE
SUBJ

- Jim Finley, Hydrologist 4\
: April 1, 1985

ECT: Evaluation of Restoration Results for Confirmation Sampling

CHECKED BY: M

A.

Introduction

In a letter dated February 14, 1985, Uranerz, U.S.A., Inc. submitted
water quality data collected from the 11 sampling wells within their well
field. Restoration of the 20-sand aquifer has been conducted since
February, 1984. A request was made to determine whether or not the water
quality data submitted indicates the restcration process has progressed
sufficiently for DEQ/LQD to conduct confirmation sampling.

Discussion

The data supplied was analyzed following the procedures suggested in
the Finley memo dated March 25, 1685. No parameters with complete data
sets greatly exceeded baseline conditions and most registered well Dbelow
the baseline average. y

Of the paraméters with non-detectable measures, only three failed the
proportion test. Of the three paremeters cne, barium, has a maxioum
concentration less than the baseline maxizum; the other two parameters
have mzximums greater than baseline levels. The reverse osmosis technique
used to restore the groundwater quelity to Dbaseline conditions is
representative of the best practical technology, Therefore, the
restoration effort is judged against the quelity of wuse criteria es
determined by DEQ/WQD. None of the parameters exceed the suitability
levels, and as such, did not adversely affect the conclusion drawn.

-

Conc

Based on the data submitted, the resteration process has sufficiently
lowered water gquality parameter concentrations to justify confirmation
sampling by DEQ/LQD. All parameters are below baseline levels or withir
the guality of use standa
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Three wells are suggested for the corn
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MEMORANDUM

TO: Uranerz U.S.A., Inc. Kuth Site, R & D £9

FROM: Jim Finley, Fydrologis?)’f%’

DATE: March 26, 1985 \

SUBJECT: Baseline Determination ,

CHECKED RBY: Vﬁ{/

A.

Introduction

The objective of this determination evolved in response to a
meeting between representatives of Uranerz, DEQ/LOD, DEQ/WQD, and the

- NRC held December 7, 1984, at the LQD office. Of the several topics

discussed, one in particular is addressed in this memo. A determina-
tion describing which sets of pre-operation water quality data are
valid to use in defining baseline conditiens for the 20-sand aquifer.

"As a result of this meeting, Urznerz submitted water quality data
collected at five wells (I-M-20, 5-M-20, 7-M-20, 4L, and E€L) plus the
results of one sampling from each of the 31 wells comprising the ISL
well field. Also included was a table representing a coxmpilation of
211 the availsble pre-operation water quality data.

Discussion

Baseline water quality for the wminerzlized 20-sand aquifer is
presented as Table D-6.9(i) in the approved perv1t Wells included in
this compilation were 4L, 8L, 1-M-20, &4-M-20, and 5-M-20. Two of
these, 4L and 8L, sre located within the well field and the others lie
outside the well field configuration. A total of 31 samples were used
in the producticn of the table.

In deciding what data to use in a2 revised baseline evaluation, it
is first necesszry to check the data to see whether or not there are
significant differences between the water quality as & function of
well location. The fact that the well field was constructed im its
present iocation suggests that this area is more minerazlized than the
surrounding zone. As such, there might exist a difference iIn the
oheerved water quality between those wells within the well field and
those outside the well field. The assumption is mzde that the water
guality of the azquifer is homegeneous both cutside aznd inside the well
field within the natural variation of the total populaticn. Eased
upon this assumption statistical comperisens were attemyted on the
data submitted.

The data wvere analyzed after splittirg the information into two
categories. Perzreters vhich occurred in mezsurable (i,e., cetecticn
14eie) amounts ir &1l sarmples were censidered as full datz sets and
thege patameters having scme non-detectable mescures were corsidered



i Lrnnot: U.5A.; R 6 D #9
Pege 2
March 26, 1985

2s incomplete data sets. Two different statistical schemes were used
to evaluate each category of data.

Incomplete Data Sets

In their original baseline determination, Uranerz assigned
parameters existing in non-detectable quantities the enalytical detec~-
tion 1limit when at least one sample in a series was meazsurable. is
elevates the calculated mean statistic and does not accurately esti-
rate the population paremeter. Therefore, another stalistical compar-
igon was conducted wherein the proportion of necn-detectables to
detectables was tested in order to determine whether or not the data
from outside the well field could be combined with that collected
inside the well field.

The resultant statistical test hzc a binomial distribution since
the proportions are determined from counts. Snecdecor and Cochran
(1674) describe the chi-square test and how it is completed. The pre-
viously mentioned azssumption of homogeneity implies that the propor-
tion of non-detectable to detectable measures remsins constant over
time. Acceptance of the null hypothesis, i.e., no difference 1in the
two proportions, suggests that there is o basis upon which to claim
eny difference between the water within the well field and outside the
well field. Results of the tests conducted on 2
paremeter-by-parzmeter basis indicate that combining the data is
valid. The plus signs in Table 1 indicate those parzzeters which were
tested with this statistical procedure.

Complete Data Sets

Calculation of 2 mean, standard deviation, etc., is pecssible for
any given set of data and these statistics are also useful in compar-
ing two sets of data. The statistical comparison is zgain whether or
not cata from outside the well field is sampled from the same popula-
tion as the data rollected inside the well field. Two tests, an anal-
veis of variance and a t-test of means, are pctentizl procedures to
make this comparison.

Severazl assumptions, none of vwhich may be relaxed, control
wvhether or rot either of these tests ere valid. In a2 general sense,
the populations from which the samples zie ¢rawn are normally distrib-
uted, the semples are randomly collected, 2nd the variances are equal.
The first is checked by plotring frecuency ciagrems, the second by
investipating sempling procedures, and the third by conducting a2 sim-
nle F-test. Normelity is generally approached as sample size
ircreases unlesc some transformaiion of the datz is required.
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