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August 27, 1982

,

Mr. Richard Chancellor
District IV Engineer
Department of Environmental Quality
Land Quality Division
30 East Grinnell Street
Sheridan, Wyoming 82801

Dear Mr. Chancellor:

O Re: Final Groundwater Stabilization Data for Test
Pattern 1 at Reno Creek R&D ISL Facility-License
SUA-3 338, R&D Permit No. TFN 1 4/192

This letter transmits the above referenced information
as requested by the Nuclear Regulatory Commission (NRC) and the
Wyoming Department of Environmental Quality (WDEQ). Previous res-
toration activity of Pattern 1 at Reno Creek was documented by ,

Rocky Mountain Energy Company via letters dated January 5,1982 to |
IMr. Scarano of the NRC and July 27-1981 to Mr. Chancellor of the

WDEQ.

As requested by the NRC on June 1,1982, per Amendment
No. 4 to Source Material License SUA-1338, included as Annex A of
this report is a summary of the pore volumes circulated during
leaching and restoration activities.x-

Six pattern monitor wells and 2 production wells were. )
sampled on a monthly basis for a stipulated 1 year period from the '

start of the stabilization period which began June 3,1981. These
data are presented in the attached Tables 1-8. Well samples were
analyzed for the appropriate control parameters (monitor

SO , U, pH) onwells =TDS, Ca, SO , U; production wells = TDS, Ca, 44a monthly basis and for all major constituents plus radionuclides
on a quarterly frequency. The attached figures illustrate fluc-
tuations in the monitor and production well control parameters for
the year. The baseline range is also given for comparative
purposes. Four samples were taken from each of the monitor wells
for June, 1982 including 2 air lif ted samples and 2 bailed
samples. These sampling techniques were used because the screens !

in some of the wells had collapsed, precluding pumping of the
samples. Samples from each sampling technique were analyzed by
CDM and the Nine Mile Lake lab.

.
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Mr. Richard Chancellor4

September 16, 1982
Page Two

At the end of the stabilization period, the parameters, pH, TDS,
Ca and SO4 as seen on the figures are within the baseline range
with the exception of calcium in monitor wells 3 and 4. There
were no cases in any of the production zone monitor wells during
the stabilization period where the levels of the indicator para- j

-

meters exceeded the control limits as defined in Table 1 included |

Chancellorwith the attached letter from Mr. M. Neumann to Mr. R.
1

'

/~ ~ dated July 2,1981. There was, however, variability associated ,

in monitor wells M-3 and M-4. |,

( with the parameters of Ca and SO4 1From statistical tests of correlation, this variability was not
determined to be consistent, that is an increase in calcium did4

'

not necessarily correspond to a decrease or increase in sulfate.i in all monitor wells including M-3 and M-4, the TDSFurthermore,
levels' remained within baseline ranges with minimum fluctuation.

,

Fluctuations in parameters such as calcium, sulfate, iron and
vanadium in M-3 and M-4 were observed af ter January,198 2. This'

was most likely the result ~of changing sampling techniques. :

Screens in these wells had collapsed which prohibited use of a
The con-pump so samples were obtained by-Tirlif ting and bailing.

clusion that water quality fluctuations were due to changes in
sampling techniques is substantiated by the following factors:

If the increases associated with fluctuations seen in M-3 f
1) |f ~) and M-4 were due to migration of contaminants from the pattern by

(_j natural groundwater movement, then the sequence of ions reported
and the projected levels would be different. The report submitted
to the DEQ on July 2, 1981 (attached) predicting the potential for
and mechanisms of possible groundwater contamination actually pre-
dicted much higher levels of calcium and sulfate. Further, mon-

itor wells showing the greatest ~ fluctuations are not in the dir-
ection of natural groundwater flow.,

2) With a natural groundwater movement of 3 ft/ year, it is ,

unlikely that natural Pattern 1 migration is responsible for the
parameter changes;

3) If channeling has occurred, several ions such as
chloride, magnesium and sodium should also show elevated levels.

The control limit established for calcium in the upper sand
monitor' well (USM-1) was exceeded at times during the year of'

stabilisation monitoring. Tb9 TDS level, however, remained
approximately the same as that determined for the baseline rangeTheand,well below the TDS levels in the production zone.
increase in calcium levels in USM-1 was therefore most likely the
result of the bailing technique used to collect samples rather

-- - - - -- -- ____ __ _ _________
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1 Page Three
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| than upward movement of water from the production zone. Balling i

the samples from USM-1 was necessary since there is an inadequate
quantity of water in the upper sand aquifer for pumping.p

1
j Water quality in the Pattern 1 aquifer, as determined by ,

j sampling the 4 monitor wells, remained in the same use suit-
ability- category (Class IV-A) as was present before mining. The i

j . limiting parameters in water quality both before and after mining;
were radium, and vanadium. The baseline radium concentration

r

j within the aquifer, ranged from 11.7 pCi/1 to 398 pci/l beforei

mining. After the stabilization period, the radium concentrations ;
j -were essentially the same with a range of from 19 pci/l to 360 ,

pCi/1. The use suitability class for the aquifer, based on radium ,
3

! concentration, was therefore determined to be Class IV (A) . This '
*

determination was made since the radium concentrations were sub-II or III.: stantially above the requirements for Use Classes I,
The vanadium values ranged from "not detectable" to 0.17 mg/l

i

.

before mining and from 0.01 mg/l to 0.39 mg/l during the stab-
ilization period. The upper boundary of these ranges also

i

exceeded the allowable concentration for use Classes II and III! It ;(no concentration is given in Chapter 8 for Class I vanadium) .
| '

is the'refore assumed that based on vanadium, the use category for;

i this aquifer is Class IV(A). .

As was stated in the July 2,1981 letter from Mr. Neumann to
| Mr. Chancellor, "the water quality within the pattern interior

affected during mining should gradually improve with time but it; will likely be a very gradual process...Therefore, no substantial
improvement or deterioration of water quality, as represented by

j

j' the production wells, is predicted to occur during the
stabilization montioring' period." As was predicted above, Figures:

| 5 and 6, illustrate that the water quality has shown only slight
improvement or is stable. The " control limits" established for'

( the Pattern I production wells were developed for the purpose of
trend evaluation. Although some fluctuations in calciuta and sul-,

'

fate levels exceeded the " control limits" for the production +

wells, there does not appear to be any significant upward trend.;-
'

As chemical equilibrium with surrounding groundwater and the geo-
logic formation occurs, however, affected groundwater within the.

|
pattern will become essentially indistinguishable from the,

surrounding aquifer. Since the time that stabilization monitoring
;

began'there have been no known new developments in the restoration
|processes or technology which could be implemented to furtherBased'on f

-

improve the water quality in Pattern I at Reno Creek.
that facts that water quality of the monitor wells is similar to |

,

! e

!

.
.
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Mr. Richard Chancellor
September 16, 1982
Page Four

baseline conditions and that the quality is either stable or
improved, we are requesting regulatory agency approval of
restoration stabilization.

If you have any questions concerning this information, please
contact me (303) 469-8844 at your convenience.

Sincerely,

h:
Ltda W. Hersloff J
Project Envigonmental
Specialist

i

Attachments

cc: Glen Mooney (WDEQ-LQD)
Tom Mueller (WDEQ-WQD)
Paula Schmittdiel (WDEQ-LQD)
Ken Kalman (NRC)
Fred Ross (NRC)

O' John Linehan (NRC)
M.R. Neumann
J.A. Yellich
R.E. Iwanicki

!

,
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Annex A . .

RENO CREEK PATTERN 1
WATER BALANCE SUMMARY

Production Porel Injection Pore Net

Operational Mode (Gal.) Volumes (Gal.) Volumes Production (Gal)

Lecching 10,230,553 7.6 9,121,082 6.8 1,109,471

(2/79-11/79)

Recirculation 968,003 0.7 389,391 0.3 578,612

(11/79-12/79)

Restoration-Groundwater Sweep 2,923,562 2.2 0 - 2,923,562

(12/79-3/80)
Restoration " Salts" Injection 2,371,328 1.8 1,726,716 1.3 644,612

(3/80-5/80)

Restoration-CaOH Injection 4,740,554 3.5 2,558,000 1.9 2,182,554

(6/80-3/81)
Restoration-Groundwater Sweep 345,799 0.3 0 - 345,799

(4/81-5/81)

RESTORATION TOTALS 11,349,266 8.5 4,674,107 3.5 6,675,139

TOTAL WATER CONSUMPTION 7,784,610

l no Pore Volume =1,350,000 gallonsO
,

l

|

.
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