12/04/87

ERRATA PAGES

Attached please find corrected replacement pages for the
Application and Supporting Environmental Report for USNRC
Commercial Source Material License. Please replace the original
pages with the corrected pages.

Page No. Change

2.7(3) Figure 2.7-1 was modified to correct the
point at which English Creek originates,

2. TA(28) Added the partial sentence “approximately
1.4% of the overall flow produced during
the pumping”. This partial sentence was

inadvertently deleted. The defined units for
Equation 6 were also corrected.

2.9(3) Sample points on White Clay Creek and English
Creek were added to Table 2.9-1. These
sample points were inadvertently omitted from
the original submittal.

2.9(12) English Creek and White Clay Creek were added
to the text and the sampling points
identified. The regional samples from the
White River were also i1dentified in the Text.

Appendix 2.9(A) The data sheet describing the sampling per-
(Note: Appendix periods and number of samples for the Surface
2.9(A) is not Water Data Section was inadvertently omitted.
paginated). The data sheet should be inserted in Appendix

2.9(A) immediately after the cover sheet

entitled Surface Water Data.

Also in Appendix 2.9(A) in the Surface Water
Data section, the data sheet for Sample
Number W-2 does not have the statistical data
included. The corrected page (Page 2 of 2)
should replace the erroneous page (Page No. |
of 2)

The dose received by the population within 80
km of the facility was changed from 1.82
person rem/year to 22.1 person rem/year. The
MILDOS run inadvertently used an erroneous
population and this change corrects the dose
for the correct population.
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Page No.

ERRATA PAGES (CONTINUED)

Change

This correction alsc changes the continental
dose from 203.4 person rem/year to 223.7
person rem/year and the percentage increase
in the continental dose from 0.00012% to
0.00013% (This change is on page 7.3(12)
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TABLE 2.7-1

OIMPARISON OF MEAN MONTHLY PRECIPITATION WITH NORMAL MEAN
MONTHLY OISCHARGE OF THE WHITE RIVER AT (RAWFURD, NEHRASKA

Meand 1) Moary V)
Precipiation Discharge

Inches (cm) cfs (o )

January 0.41 1.04 21.0 0.59
February 0,37 0.94 23.4 0.68
March 0.70 1,78 27.2 0.77
April 1.67 1.2 25.3 0.72
May 2.98 7.587 28.3 0.72
June 3,32 8.43 22.2 0.63
July 2.16 5.49 15.4 0.44
August 0.97 2.46 12.6 0.36
September 1.33 3.38 13.3 0.38
October 0.83 2.11 16.8 0.47
Novembe r 0.43 1.09 19.4 0.55
Decembe r 0.39 0.99 20.2 0.87

(1) U.8, Department of Cowr erce, 1982, Period of Record 1941-1970,
(1 U.8. Department of the Interior, 1981, Period of Record 1931-1980,
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The average hydraulic conductivity of the entire system was found to be
almost the same as the hydraulic conductivity of the Red Clay.
Furthermore, from the analysis of the aquifer/aquitard interaction from the
formation oconsolidation standpoint, it is apparent that during the period
of the pmping test, the water released from the upper aquitard is entirely
from the Red Clay. Pore pressure changes at the bottom of the Red Clay did
not propagate through the clay into the overlying sandy claystone over the
pumping test period., Applying the theory of consolidation (Scott, 1963),
the volume of water which could be liberated from the Red Clay under
induced drawdown was calculated from the relationship:

(Eq. 6)
@r a'iﬁqayb; ‘;T.
Where:
ot = volume of water rel from the confining bed during the time t
; s :ro cal ie tivity of the ca”tnw bed
i

i
- \mﬁ :im of water ,
] chm in effective overburden pressure, proportional to
%

Cv = oo.f}icien o} consol idati

The analysis showed that Red Clay could release one gallon of water per one
foot of drawdown per acre during the 2.09 days (i.e., during the entire
pmping test). Using the values nf drawdown for a given distance from the
pamping well presented in Figure 2.7A-8 and the volumes of water which
could be released from confinement, the overall contribution from aquifer
upper confinement to the flow produced during the pmping test was
caloulated. Te results of calculations are also illustrated in Figure
2.7A-9.  The volume of water released from the Red Clay during the pump i ng
test was thus computed to be about 1,000 gallons. This constitutes

approximately 1.4% of the overall flow produced during the Pmping test.

The contribution from the Pierre Shale owing to its lower hydraulic
conductivity (approximately one order of magnitude less than the upper

confinement ) (Table 2.7A-6) would be significantly smaller - about 0.08
#allon of water ver foot of drawdown per acre - during the entire pump i ng
test. Figure 2.7A-9 illustrates the relationship between volume of inflow

2. TAL28) 12/04/87




Backgroumd Nomradiologioal Characteristion (Cont’d)

Type of

ol

Two from
White Clay
Cresek

Two from
gl ish

Two from
Squaw Creek

One from each
monitor well,
base ]l ine well,
vl selected
private wells

Two from
Squess Creek

One upstress
one dosmstress
of restricted
Area

Surrounding and
within welifield

One up-stream
one dosn-8t ress
of restricted area

...... Semple Collection
~ Looation M Uhod
Upstream ard Grab

Electric
lLine

Flow Meter

Four tLimes

Four times

Wuarterly

Monthly

Monthly through
1982; then
quarterly

_ Semple Awlysis
Froguessy Type of Anmlysis
Quarterly Complete Table

Quarterly

Quarterly

Monthly

5.7-6 list once;
ocommon 1ons-only

oither quarters

Complete Table
5.7-6 list once;
common 1ons-only

other quarters
Suspended sedi:-
ment

Monthly through Tabular

1982; then
quarterly






WATER QUALITY WEL. W UNED MR
PREOPERATIONAL AND OPSRATIONAL DATA

well No. Formtion  Interval (ft)  Sorbem Assembizife)

OB~1 (PT-4) Chadron 637.1-647.1, 652.1-657.1 662.1
OB-2 (PT-6) Chadron 652 - 667 667
wWellfield Domestic Brule 20 - 60 60
PT-2 Chadron 641 - 656 661
PT-3 Chadron 638 - 648 653
PT-5 Chadron 638 - 653 870
PT-7 Chadron 649 - 664 669
PT-8 Chadron 653 - 668 673
PT-9 Chadron 659 - 674 680.2
PT-21 Chadron 652 - 657 660
PT-22 Chadron 652.5-657.5 662.5
PT-23 Chadron  655,5-660.5 665.5
PT-24 Chadron  647.1-652.1 654.1
PT-25 Chadron 650 - 655 659
M™M-1 Chadron  649.5-669.5 674.5
™-2 Chadron 641 - 651,661 - 671 676
™-3 Chadron 616-626,631-641,464-656 661
™-4 Chadron  641.5-646.5,654.5-669.5 674.5
M™-5 Chadron  648-658,668-678,683-688 693
M™M-6 Brule 196 - 211 216
™-7 Brule 89.5-94.5,99.5-104.5; 129.5
109-114;119.5-124.5
M-8 Chadron  631-641;651-66] 666
M™-9 Chadron  633-643,698-658 663
M™-10 Chadron 619-629;635-645,651-661 666
M™M-11 Brule 252-267 272

2.9(11) 07/29/87



Water levels were determined wusing battery operated instruments.
Meas. ements were recorded together with the date and name of individual
taking the readings. Values were then corrected to mean sea level (msl).
Selected results are presented in Figure 2.9-3 and 2.9-4 and all results
listed in Tavles 2.9-6 and 2.9-7.

2.9.4 Surface Water Quality

Samples were collected from Squaw Creek, English Creek, Wwhite Clay Creek,
the White River and all surface bodies of water within the commercial
permit area, Table 2.9-1 outlines the sampling schedule and the parameters
for analysis. This schedule was begun in 1982 and has continued into 1987,
All data are presented here in Appendix 2.9(A).

Squaw Creek passes through the Crow Butte commercial permit area as it
flows towards the White River. Four sampling points located on Squaw Creek
are shown in Figure 2.9-1, Locations W-1, W-2 and W-3 (Not shown on
Figure 2.9-1 because of the large distances involved) on the White River
are also part of the commercial preoperational monitoring program. The
English Creek sample points (E<1/E-2, E-3), and the wWhite Clay Creek sample
points (WC-] and WC-2) are shown in Figure 2.9-1,

Water quality results of the sampling are included in Appendix 2.9(A). As
can be seen, none of the EPA drinking water standards are exceeded in any
surface water sample. Total dissolved solids are generally in the 200 to
300 mg/] range with calecium and bicarbonate being the predominant ions.

The stream and river samples were also analyzed for suspended sediment
content, Sampling was initiated in 1982 and samples were taken from sites
S=1. 8-2, 8-3 and W-2 (White River) for four quarters in 1982, Sampling
continued at sites S-2 and S-3 from 1982 through 1987, Results of the
suspended sediment sampling are found in Table 2.9-8. Average Squaw Creek
suspended sediment ranges from 5.6 to 29.1 mg/] with site S-3 consistently
higher in suspended sediments than sites S-1 and S-2.

The White River suspended sediment was an average of 74 mg/l for the year
period,

. 9(12) 12/04/87



Sampling Periods and Number of Samples used in the
Statistical Bvaluation of Water Quality Data from Streass and
Impoundments in the Crow Butte Commercial Study Ares

Well ID¢ Description Sampling Period No. of Samples
I-1 Impoundment 06/82 1
1-2 Impoundment 06/82 1
1-3 Impoundment 06/82 1
1-4 [mpoundmen t 06/82 1
I-5 Impoundment 06/82 1
1-6 Lmpor ncdment 06/82 - 05/83 3
1-7 Impoundment 06/82 1
I-8 Impoundment 06/82 1

E-1/E-2 English Creek 04/82 - 10/85 7
E-3 English Creek 04/82 -~ 07/84 6
WC-1 White Clay Creek 04/82 - 10/88 7
wC-2 White Clay Creek 04/82 - 10/85 ¥
$-1 Squew Creek 02/82 -~ 10/85 1
§-2 Squaw Creek 02/82 - 04/87 19
§-3 Squaw Creek 02/82 - 04/87 19
§-4 Squaw Creek 04/82 - 07/84 )
W1 White River 02/82 - 10/85 11
wW-2 White River 02/82 - 10/82 4
W-3 White River 03/83 - 10/85 ]
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&11 values in #g/] urless noted

calgiun 4 $7 $3. 048 J.098
Magnresiun 6.8 E] 7.3¢4 427
§odiun 1d.7 15.9 14,2 858§
Potassius PR 7.8 7+13 583
Cardonate ! ' 1.9 999
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———lDRDROD ONIE)
Bronchial Epithelium

Dose received by population
within 80 km of the facility 22,1

Natural background for popu-
lation within 80 km of the
facility 24025,

Dose received by population
beyond 80 km of the facility 201.6

Total continental dose 223.7

Natural background for the
continental population 1.73E+08

Fraction increase in
continental dose 1.17TE-06

T.3011) 12/04/87



For comparison of the values listed in Table 7.3-5, the dose to the
continental population as a result of natural background radiation has been
estimated. This estimate is tased on a North American population of 346
million and a dose to each person of 500 mrem/yr to the bronchial epithe-
lium, The maximm radiological effect of the Crow Butte Project would be
to increase the dose to the bronchial epithelium of the continental popula-
tion by 0.00013 percent.

7.3.5 Bxposure to Flora and Fauae

It is presumed that the flora and fauna in the area will receive no greater
exposure than that calculated for humans. The predicted doses from inhala-
tion, meat ingestion and vegetation ingestion for humans would also be
similar for the caniverous mumals and as noted earlier, these doses are
negligible,

The major concentration of radionuclides associated with flora will be from

deposition onto the plants. Table 7.3-6 gives the ground surface concen-
trations for Pb-210,

Te flora in the area will also receive exposure from uptate of
radionuclides in the soil. The uptake fraction of radionuclides however,
is only a small fraction of that found in the soil. Dressen and Marple

(1979), evaluating plant uptake of radionuclides, estimated an uptake
factor for lead to be 0,19,

There are no applicable limits for radiation exposure of species other than
man, although it is accepted that most species ar less radiosensitive than
man. Therefore the radiation protsction limits applicable to man are
conservative for other species. Further, given that the calculated doses
for humne as a result of this proposed fucility, are only frections of the

natural background exposures, the magnitude of the effects on other species
are expected to be even less than those for husans.

TL312) 1270487




