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ERRATA PAGES
,

1 i

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.

2.7A(26) 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. ;

g- 2.9(3) Sample points on White Clay Creek and English
(_g

,

j Creek were added to Table 2.9-1. These
,

sample points were inadvertently omitted from '

the original submittal.

j 2.9(12) English Creek and White Clay Creek were added l-

t to the text and the sampling points !
| identified. The regional samples from the r

White River were also identified in the Text.

Appendix 2.9(A) The data sheet describing the sampling per- !,

) (Note: Appendix periods and number of samples for the Surface |
j 2.9(A) is not Water Data Section was inadvertently omitted. l

| paginated). The data sheet should be inserted in Appendix !

) 2.9(A) immediately after the cover sheet
i entitled Surface Water Data,
d

f) Also in Appendix 2.9(A) in the Surface Water
j Data section, the data sheet for Sample ;

1 Number W-2 does not have the statistical data |
1 included. The corrected page (Page 2 of 2)
I should replace the erroneous page (Page No. 1 i

) of 2) <

|d

7.3(11) The dose received by the population within 80
1 7.3(12) km of the facility was changed from 1.82

'
; person ren/ year to 22.1 person ren/ year. The

MILDOS run inadvertently used an erroneous
2 population and this change corrects the dose

for the correct population.
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12/04/87 ERRATA PAGES (CONTINURD)
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Page No. Ghapga

:I
t
'

This correction also changes the continental -

| dose from 203.4 person res/ year to 223.7
,

i person ren/ year and the percentage increase
in the continental dose from 0.00012% to<

j 0.00013% (This change is on page 7.3(12)
1
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TAM E 2.7-1

OMARISCN OF PEAN P0NnLY IYGCIPITATION W1'IH KINAL PEAN
MWI111N DISC 11;J1GB OF 111E %41ITE RIVFR AT GAWUtD, NF2EASKA

ttant t 1 Mean( 8 )
Precipitatim Discharge

Lnchen { cal c_La Lcani

January 0.41 1.04 21.0 0.59

Febrm ry 0.37 0.94 23.4 0.66

Huch 0.70 1.78 27.2 0.77

April 1.67 4.24 25.3 0.72

Phy 2.98 7.57 25.3 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 16.6 0.47

November 0.43 1.09 19.4 0.55

December 0.39 0.99 20.2 0.57

(*) U.S. De}mrtment of Corcem,1982. Pericd of Recont 1941-1970.

(8) U.S. Derartant of the Interior,1981, Pericd of Reconi 1931-1980.

O
2.7(4) 07/29/87
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We average h>tiraulic condtetivity of the entire system was found to be

almost the same as the hysiraulic conductivity of the Red Clay.

Furthennore, frm the analysis of the aquifer /aquitani interaction frm the

fonnation consolidation standpoint, it is apinrent that during the period

of the ptsping test, the water released from the upper aquitard is entirely

frm the Red Clay. Pore pressure changes at the bottcra 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 voltane of wnter which could be liberated from the Red Clay under

induced drawdown was calculated frca the relationship:

(Eq. 6)

or =_2 g c; ,7tg _

khere:
voltane of water released from the confining bed during the time tQt :

L = vertical hydraulic conductivity of the confining bed
Ta = unit weight of water

t\ = induced chan/ge in effective overbunien pressure, pmportional todrawdown (s : U/ w)
C, = coefficient of consolidation
t = time since drawdown occurred
a = drnulown

ne analysis showed that Red Clay could release one gallen of water per one
foot of drawdown per acre during the 2.09 days (i.e., during the entire

paping test), t' sing the values of drawdown for a given distance from the
p nping well presented in Figure 2.7A-8 and the voltanes of water which
could te released from confinement, the overall contribution from aquifer
upper confinement to the flow prodtxW during the pumping test was
calculated. ne results of calculations are also illustratal in Figure
2.7A-9. ne volume of water released frca the Red Clay during the pumping
test was thus emputed to be about 1,000 gallons. Eis constitutes

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

We contribution frce the Pierm shale owing to its lower hpiraulic
condtetivity (approximately one onier of magnittrie less than the upper
confinement)(Table 2.7A-6) would be significantly a:naller about 0.06-

gallon of water oer foot of draulown Imr acre - during the entire paping |

test. Figure 2.7A-9 illustrates the relationship between voltane of inflow

e
2.7At26) 12/04/87
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Ihwagrusul Nonmdiological Ounmeteristias (Omt 'd)'

% 1e Collection %Ie Analysis

Type of
Sample Niamber ta ntion h tJux! Fr u gurmcy Fresamcy Type of Analysis

h frra Upstreast aral Grab Four times Quarterly Complete Table
mite Clay downstream of 5.7-6 list once;

Creek On-ercial IN-ruit. e ions-only
Area ollw r quarters

h frtum Upstream armi Grab Four t.imes Quarterly Complete Table
IQrglish downstream of 5.7-6 list once;

Creek r=rcial IN ruit c - ions-onlyu

b Area other quarters

C
h frxm One upstream Grab Quarterly Quarterly Suspended sedi-"

Squaw Creek one downstream ment-

Z of rest.ricted

? area
3 hter Imvela
" One frun cach Surrunwilrg and Electric Monthly Monthly Np

monitor well, within wellfield line
bemeline well,

and selected ,

private wells ;

Flow
h from One up-stream Flow Meter Monthly through Monthly through Tabular
Squaw Creek one down-stream 1982; then 1982; then

'

of restricted area quarterly quarb.rly

|

I

|

|

_ _ _ _ _ _ _ _ _ , _ _ _ _ . _ . , _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ . _ . , _ _ _ . _ _ _ _ _ _ _ _ . _ - - _ _ . _ _ _ _ _ . _ - . _ _ _ _ . .. .______ _ _ . . _ _
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TAB M 2.9-5'

O
WA134 WALI'!T nfiti3 LMID IM

IHHOPERATIONAL AND OPERATIONAL DATA

!

Screem Depth to Bottre of
idell No. Forention Interval (ft) Scream W 11(ft)

OB-1 (PT-4 ) Chadron 637.1-647.1, 652.1-657.1 662.1
,

OB-2 ( PT-6 ) Chadron 652 - 667 667

i Wellfield Domestic Brule 20 - 60 60
^

PT-2 Chadron 641 - 656 661

PT-3 Chadron 638 - 648 653

PT-5 Chadron 638 - 653 670

PT-7 Chadron 649 - 664 669
1

'

PT-8 Chadron 653 - 668 673

i PT-9 Chadttm 659 - 674 680.2

PT-21 Chadron 652 - 657 660

PT-22 Chadron 652.5-657.5 662.5
i PT-23 Chadron 655.5-660.5 665.5

PT-24 Chadron 647.1-652.1 654.1

| PT-25 Chadron 650 - 655 659 :

IM-1 Chadron 649.5-669.5 674.5

%2 Chadron 641 - 651;661 - 671 676 }
IN-3 Chadron 616-626;631-641:464-656 661 |

j IN-4 Chadron 641.5-646.5;654.5-669.5 674.5 !

) IM-5 Chadron 648-658;668-678;683-688 693

) IH-6 Brule 196 - 211 216 I
l

1 '

: %7 Brule 89.5-94.5;99.5-104.5; 129.5
- i

| 109-114;119.5-124.5 i

L.

' IM-8 Chadron 631-641;651-661 666

i %9 Chadron 633-643;698-658 663 |

| IN-10 Chadron 619-629;635-645;651-661 666

| IN-11 Brule 252-267 272

,

i
: ,

! 2.9(11) 07/29/87 !
I I
;
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Water levels were detemined using battery operated instrunents.

Measumments were reconied 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 resulta

listed in Tables 2.9-6 and 2.9-7.

2.9.4 Surface Water quality

Samples were collected frca Squaw Creek, English Creek, khite Clay Creek,

the khite River and all surface bodies of water within the ccamen:ial

pomit area. Table 2.9-1 outlines the sampling schedule and the prameters

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 connercial permit area as it

flows towanis the khite 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 im olved) on the khite River

are also prt of the connercial preoperational monitoring program. The

English Creek sample points (E-1/E-2. E-3), and the khite Clay Creek sample
points (WC-1 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 statulanis are exceeded in any
surface water sample. Total dissolved solids are generally in the 200 to

300 mg/l range with calciun and bicarbonate being the predcminant tons.

The stream assi river samples were also analyzed for susperded sediment
content. Sampling was initiated in 1982 and samples were taken frca sites
S-1. S-2 S-3 aid W-2 (khite River) for four quarters in 1982. Sampling
continued at sites S-2 atxi S-3 frca 1982 through 1987. Results of the

suspenied sediment sampling are fourd in Table 2.9-8. Average Squaw Creek

muspersled sediment ranges fixa 5.6 to 29.1 mg/l with site S-3 consistently
higher in suspended sediments than sites S-1 and S-2.

The khite River suspended sediment was an avemge of 74 mg/l for the year
pericd.

2.9(12) 12/04/87

_ _ _ _ _ _ _ _ _ _
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O Sampling Periods and Number of Samples used in the
Statistical Evaluation of Water Quality Data from Streams and

T=pmhtm in the Cront Butta hreial Study Area

i

Well ID4 Description Samplinst Period No. of Samples

I-1 Impoundment 06/82 1

I-2 Impoundment 06/82 1

I-3 Impoundment 06/82 1

1-4 Impourdment 06/82 1.

I-5 Impoundment 06/82 1;

I-6 Impcrudment 06/82 - 05/83 2
I-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 khite Clay Creek 04/82 - 10/85 7

,

WC-2 hhite Clay Creek 04/82 - 10/85 8
S-1 Sque.w Creek 02/82 - 10/85 11
S-2 Squaw Creek 02/82 - 04/87 19
S-3 Squaw Creek 02/82 - 04/87 19
S-4 Squaw Cr.en 04/82 - 07/84 6
W-1 khite River 02/82 - 10/85 11
W-2 hhite River 02/82 - 10/82 4
W-3 vhite River 03/83 - 10/85 8 -

4

I
4

1

;
i

|

1 ;
1

! !
I

O'

I

h

|
|

_ __ - - _____-__________ ____ _________ _
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FERRET EXPLORATION CO OF NEBRASKA
CROW BUTTE PROJECT

WATER QUALITY REPORT
Page No. 3 of 3

Saaple Nuater:W-1 Sample Type: STREAM 5AMFLE
Distance frem Wellitels: 24000 ft, dater Systems hMITE RIVER

SAMFLE SUMMAFY

PARAMETER "!ylfUM "A IMUM MEAN STO.DEV!ATION

All values in ag/l unless notes

Calcium 46 57 53.045 3.699
Magnesius 6.9 5 7.54 427
Sostua 12.7 15.9 14.21 .599
Fotassius 6.1 7.8 7.13 .!40
Carbcnate il <2 1.5 .5:5
Et:arbonate :14.7 035 ::5.66 6.053
5ulfate (5 20 10.47 4.397
Chlorice <: 4.7 3.35 .799
Anson14-N 0.05 0.05 .05 0

Nttrite-N 0.001 0.00 9E-03 7E-03
trate-N 0.24 0.73 49 .176

N /tuartde 0.3 0.6 499 .09e
$11ica(as 5100) 50.6 59 54.218 2.436
705-160*C :30 30: 266.455 23.193
Cencuctivity (uanes) ;;9 40v 365.636 :: 000
Alkalinitytas CACO 3) 173.1 001 167.955 9.1s6
:H (standard units) 7.74 3.05 7.914 .116
lea Salance
' 5 Falancei

Cond. Balance

All values in ug!! unless noted

Alustnus (100 (100 100 0

Arsenic : : 0

fartua 100 100 100 0

Baron <!00 (500 500 0

Cadatus s1 (1 1 0

throetua ( *. (1 1 0

Cobalt s1 '1 1 0.

Cec er (1 <1 1 0

1ron 50 50 50 0
I

Lead s5 <5 5 0

Manganese (100 s100 100 0 |
'

Mercury s0.1 '0.1 .1 0.

|1:1ytdenue < 40 0 0

,tekel L s: : 0 1

Belentus i s2 0 0 j
.anadtus 5 S 9 0'

Zanc (; ( 2 3

Uractus (as U) 1 6 3.63e 0.063
Racius-::b(cCt/1) 0.1 0.S 4 .23 |

;
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FERRET EXPLORATION CO OF NEDRASKA
CROW BUTTE PROJECT

WATER QUALITY REPORT
Page No. 2 of 2

Saaple Number:W-2 Saaple Type: STREAM SAMPLE
91 stance from Wellfield: 27500 ft. Water Systos WHITE RIVER

SAMPLE SUMMARY

PARAMETER MINIMUM MA!! MUM MEAN STO DEVIATION

All values in ag/l unless noted

Calcius 52 57 55 2.16
Magnostus 7.7 8 7.825 .126
Sodius 16 20 17.75 1.708Potassius 6.5 7.9 7.225 .48
CaPbonale (2 (2 2 0
Bi8arbonate 230 230 230 0Sulfate (5 16 11.5 4.655Chloride 4 6 5 1.155Ammonia-N (0.05 (0.05 .05 0
Nitrite-N 0.01 0.01 .01 0
Nitrate-N 0.4 0.62 .493 .114Fluoride 0.4 0.6 .475 .096Silica (as S:02) 52 56 54 1.633
TDS-180 *C 230 300 270 29.439Conductivity (pahos) 377 420 401 19.408Alkalinity (as CACO 3) 190 200 195 5.773pH (standard units) 7.5 8.2 7.825 .299lon Balance
VDS Balance
Cond. Balance

All values in pg/l unless noted

Aluminus (100 (100 100 0Arsenic 2 2 2 0Barius (100 (100 100 0Boron (500 (500 500 0Cadmius (1 (1 1 0Chromius (! (1 1 0Cobalt <! (1 1 0Copper (1 (1 1 0Iron 50 50 50 0Lead (5 (5 5 0Manganese (100 (100 100 0
.

Mercury (0.1 (0.1 .1 0Rolybdenus (2 (2 2 0Nickel (2 (2 2 0Selenius (2 (2 2 0Uanadiua 7 7 7 08inc (2 (2 2 0

Uranius (as U) 1 7 4.75 2.63Radium-226(pCi/l) 0.3 0.5 .4 .1
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BrorxAial Epithelita
,

|

!

Dose received by population !
within 80 las of the facility 22.1 i

!
.1

I Natural background for repu- ,

{ 1ation within 80 km of the
f facility 24025.
! |
4 .

I Dose received by population |
beyond 80 km of the facility 201.6;

i .

[

Total continental dose 223.7 i

i i
: i

i

| Natural background for the

j continental population 1.73E+08
,.

I i
Fraction increase in !

'

continental dose 1.17E-06
I

!

i

i

'l \.
i

i

!
, .
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f
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i t
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For comparison of the values listed in Table 7.3-5, the dose to the l

continental population as a result of natural background radiation has been 1

estimted. Bis estimte is tased on a North American population of 346

million and a dose to each person of 500 mren/yr to the bronchial epithe-

litsn. We maximtsu 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.

I

7.3.5 Expoemire tn Florn_and 1%su

It is prestaned that the flora and fauna in the area will receive no greater

egosure than that calculatni for htmnns. We praticted doses frun inhala-
tion, meat ingestion ani vegetation ingestion for humans would also be

similar for the ceiniverous mmnis and as notal earlier, these doses are
negligible.

He mjor concentration of radionuclides associated with florn will be frca
deposition onto the plants. Table 7.3-6 gives the grourd surface concen-

trations for 1% 210.

O
he flora in the area will also receive exposure frcan upta'4e of
radionuclides iri the soil, he uptake fraction of rwiiontclides hwever,
is only a smil fraction of that fotni in the soil. Dressen ani thrple
(1979), evaltating plant uptake of radiontelides, estimted an uptake
factor for lead to be 0.19.

Here are no applicable limits for radiation egosure of spmies other than
mn, although it is accepted that most species are less radiosensitive than
mn . Berefore the radiation protection limits applicable to mn are
conservative for other species. Further, given that the calculatal doses
for htsnans as a result of this proposal facility, are only frsctions of the
natural tackgrourri egosures, the mgnitttle of the effects on other species i

am expected to te even less than those for htsnans.
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