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URANERZ U.S.A., INC.
800 Werner Court eJfm.

''
CASPE OMING 82601 j

July 7, 1981 {
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Mr. John J. Linehan, Section Leader D e ,

Operating Facilities Section I '

Uranium Recovery Licensing Branch
Division of Waste Management
United States Nuclear Regulatory Commission
Washington, D.C. 20555

-

Re: Docket No. 40-8783
Application for Source Material
License

Dear Mr. Linehan:p
O Attached is the material you requested in your letter of

June 16, 1981.

Please note our new address above.
co

9Very truly yours,

9URANE U.S.A., INC. 3ge

! JUL O 9h- / ; -

|
gtscTio"g

"

|
Dr. Christof Schmidt y
Manager of Solution Mining oots0CE" @

j
4 -

~
I
j Attachment:
| As stated

cc: M. Hulbert, WDEQ

O 10207,

L
t

~

f hh la8107230316 810707
PDR ADOCK 04008783
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Response to:
!-

%

USNRC Letter dated June 16, 1981 -

:

L. Docket No.10-8783;

L

Uranerz Source Material License Application|'
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nKC Comment 1. (6/16/81): .

Submit the actual well completion c'sta for well 7-M-20 as was done
I for other wells in Table D-6.4. ,

I

-

Response: ,

Revised Table D-6.4 is included giving well completion data for
well 7-M-20 and well 1-M-51. |
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i
| (Revised 7/6/81)
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Table D-6.4
List of Hydrologic Test Wells

Completed Interval Hydraulic Head
below ground Ground Elevation on 7/8/80

Well No. Aquifer ft.
'

(m) ft. (m) ,f t (m)
(Now abandoned)

3L 20-Sand 502-509 (153.1-155.2) 4829.33 (1491.98) (Will be plugged)

4L 20-Sand 500-507 (152.2-154.6) 4828.62 (1471.76) 4859.24 (1481.10)

SL 20-Sand 505-511 (154.0-155.8) 4833.73 (1473.32) 4859.27 (1481.11)

6L 20-Sand 503-507 (153.4-154.6) 4836.73 (1474.24) -- --

8L 20-Sand 508-519 (154.9-158.3) 4821.83 (167?.74) 4859.11 (1481.06)

1-M-20 20-Sand 492-554 (150.1-169.0) 4828.90 (1471.85) 4858.55 (1480.89)

4-M-20 20-Sand 517-575 (157.7-175.4) 4847.44 (1477.50) 4857.88 (1480.68)

5-M-20 20-Sand 493-563 (150.4-171.7) 4834.91 (1473.68) 4859.85 (1481.28)

1 -M-10 10-Sand 566-666 (172.6-203.1) 4829.90 (1472.15) 4892.79 (1491.32)

1 -N -30 30-Sand 419-455 (127.8-138.8) 4836.43 (1474.14) 4856.42 (1480.24)

1-W-51 Sl-Sand 85-188 ( 25.9- 57.3) 4836.50 (1474.17) 4800.47 (1463.18)

M 7-M-20 20-Sand 492-555 (150.1-169.3) 4822.50 (1469.90) 4859.46 (1481.16) (6/24/81)

h 1-M-51 51-Sand 87-187 ( 26.5- 57.0) 4830.00 (1472.18) 4800.60 (1463.22) (6/24/81)
E
c
R
$
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NRC Comment 2. -(6/16/81) j

!- !
i

Submit results of the well integrity testing program.
;.

i
| Response: :
F |

Results of the well ~ integrity testing program will be submitted after ,.

f-

the leaching wells have been permitted and drilled.
7

1
'

I

i !
t i

! i

!
, -

!
-

d

1

.

'
1

-O l
i

i

I,

l '

1,

|
!

O

L (Revised 7/6/81)
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NRC Comment 3. (6/16/81):

Submit a map showing the' location and extent of the uranium ore body
. in relation to the Ruth ISL site and hydrologic test wells.'

d

. Response:

Map is attached as Figure D-6.4-1.4

,
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!, (Revised 7/6/81)
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NRC Coment 4. (6/16/81):

.

Does Figure D-10.1 represent the radiation assessment sample location
map which the text refers to as "not included"?

Response:

Figure D-10.1 does represent the radiation assessment sample locationl

; map. The text on page RA-1, paragraph 1 should be corrected by

I deleting the last two sentences.

.
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L (Revised 7/6/81)
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NRC Comment 5. (6/16/81)

A. First Part

There are obvicus errors in Table D-6.9, p. (1), (ex: fluoride
.

mean concentration of 154 mg/1). These should be corrected.

* Response:

.

Table D-6.9, all parts, have been reviewed, proof read, corrections
made as needed, and the revised table is submitted.

.

A. Second Part.

OL In addition, the text states (p. D-6.17) "... comparing the
baseline water quality of the proposed leach field as represented

.

by samples from wells 8L and 4L. ..". If baseline wate~ qualityr

of the ore zone is to be based on data from wells 8L and 4L
the data for wells 1-M-20 and 5-M-20 should be segregated from
Table D-6.9, p (1).

. .

Response:

Baseline data for well 8L is given on Table D-6.9, p. 6, and for
well 4L on Table D-6.9, p.5. Table D-S.9 (i) is included only
for general information.

.

(Revised 7/6/81)

.
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NRC Comment 5 (6/16/81)

B. It appears other errors exist in other parts of Table D-6.9,
'

(ex: D-6.9, p.5, the standard deviation of total hardness is
7

listed as 41 mg/1). These tables should be further proof read
and corrections made and copies resubmitted for substitution.

Response:

Table D-6.9, all parts, have been' reviewed, proof read, corrections
made as needed, and the revised table is submitted,

i

i NRC Comment 5(6/16/81)

C. In Table D-6.9 (all parts) the split sample obtained on January 21,
1981, is treated as tyc independent samples. These are not two
independent samples representative of the natural variation in

: water quality but are representative of the variation in lab '

| analyses. The inclusion of both sets of data in the baseline
determination will not be accepted.

Response:

The PAL analyses for the split sample, obtained on January 21, 1981
,

L have been removed from Table D-6.9, all parts, and the table has been
recalculated, and is attached.

,

!

o (Revised 7/6/81)
'
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NRC Comment 5(6/16/81)

D. Both the NRC and DEQ agree that all data must be screened for
outliers. As an example refer to TD-6.9, p.5. The WAMC0

analysis for radium (January 21,1981), appears consistent with
previous samples while PAL's analysis of the sample is rather
high (even ignoring the fact this was a split sample).
Excluding the high value (223.43) from baseline determination
would not be an unreasonable judgement. Have all the data
been'enalyzed for outliers?

'

Response:

Table D-6.9, and all other tables, have been examined for potential
outliers. Outliers have been underlined on the tables, and have not

g-~s - been included in the calculations. Table D-6.9, and all other tables,
,

'I are attached.

,
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| (Revised 7/6/81)
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Table D-6.2
.

Saseline Surface Water Quellty
upstream 5aspitag Point

(Revised 7/6/81)

-

DATE SANPtto 3/11/80 6/12/80 7/18/80 10/1/80 12/15/80 5/8/81

Temperatcre. OC. Field 8' 20 20 0 13
pH. Unitis Field 7.6 7.5 7.5 8.3 8.9pH Units. Lab at 25' 8.08 7.87 8.19 * 7.77 7.53 8.30 .

Conducttrity udos. Field Attent 2000 3150 3500 1200tonducttrity. 6eos, tab at 258 2610 2990 3220 3635 3600 15090f05, traporation at 180 C 7347 2852 3050 3322 3580 1163
.

Sodlus 375 422 489 503 551 125
,

Potasstum 12 16 5 41 27 11
Calcium 235 377 257 232 403 133
N9nes tus 18 68 129 161 120 37
Sulfa te 1300 1750 1980 2050 2050 660.

Chiaride 45 45 48 38 50 12
Ct rtiona ti 0 TC' 8tcarbonate 439 354 171 280 659 TJ
Nydrt at de
TItal N111* equivalent Major Cattons 35.65 '43.17 44.82 47.74 53.63 15.Ad

-

i Titsl Elll--r,utvalent Major Antons 35.51 43.48 45.33 48.30 54.86 15.17M silsta Vesue. Charged. Salance 0.20 0.36 0.57 0.59 .21 0 42
Amonta as N NO NO NO NO 2.38 NO
htirati as M (0.05) 0.03 NO 0.02 NO NO NO
Flucrtde (0.1) 0.51 0.65 0.22 0.30 0.28 - NO

! TIta? Altantatty as CACO
3 360 290 140 230 540 60

i T1tal dirdness as CACO 3 950 1220 1170 1240 1504 484
j Soron(0.01) NO 0.08 0.1 NO NO NOAluminup(0.05) 0.02 0.07 NO NO NO NO

Arseite (0.005) NO 0.002 0.006 0.008 0.025 NO
Sarfum (0.03) 0.04 0.05 NO NO NO NO
Cadslum (0.102) NO 0.015 0.01 0 0.010 NO NO

| Chromium (0.01) NO NO NO NO NO NO,
. Copper (0.01) NO 0.02 ND 0.02 0.01 .05

|ron. Tatal (0.01) 0.15 0.04 0.04 0.11 0.12 .23
'

'tAad(0.01) NO 0.03 NO NO NO NO
':

| maganesa(0.01) 0.23 0.17 0.07 1.22 9.8 .19Meetsry (0.0005) NO NO_ NO NO NO ND
l Etccal (0.02) NO 0.03 hD NO NO NO

5elnium (0.005) e NO NO NO NO NO NO
2tnc (0.005) NO 0.39 0.07 0.04 0.021 NOMolybdenum (0.05) NO NO NO N0 kn NO
Urant e. U3 8. (0.001) 0.058 0.025 0.046 0.149 0.045 0.0060
Vantdjus V205* (0.05) ND 0.06 NO NO NO NO

| Sadtum M 6 P1C/L (0.5) 3.8 0.34 0.5 1.3 2.5 3.2Radium. Jrectston. PtC/L so.6 20.3 10.4 to.6 20.8 ' 30.7,

l
Analysis rrported in milligrams per liter except where noted.

( ) (stection limit.
ND . not detected.

!
.

.
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Table D-6.3

teseline surface Water Quality
Ownstream Sampling Paint

- (Revised 7/6/81)

1

|
DATE SA89 LED 3/13/00 6/12/80 7/18/80 10/1/00 12/15/80 5/8/a1

Temperature. *C Field 7 20 25 4.8 9

pH. Units Field 7.4 7.5 7.0 8.2 7.8

pH Units. Lab at 25 C 7.61 7.64 8.06 7.41 7.6 7.088
3000

nt 1900 3800 6000
conductivity As. Field AetgC $396 3425 4173
Conductivity, i.mhos. Lab at 25 2610 3481 --

TDS. Evaporation at 180 C 2448 3328 4588 5526 3862 39478

Sodlus 360 480 6 34 758 529 554

9 15 33 35 15 17
Potassium
Calcium 261 401 477 521 433 377

95 124 203 215 73 142
i Magnesium

Sulfate 1495 2060 2925 3475 1960 2320
'

Chloride 35 52 62 60 59 56
,

0 0
Cartonate
Ofcarbonate 293 415 403 til 500 305

Hydrostde
Total Milltequivalent mjor Cattons 36.72 51.6N 68.81 77.54 51 .00 55.02

Total M1111 equivalent Major Antons 36.90 51.13 69.20 77.33 50.63 54.84

A6 solute value. Charged. Salance 0.24 0.53 -0.21 0.14 0.36 0.16 .

ND AD NO ND 0.45 ND
Ammonta as N
NitrateasNLO.05) O.03 30 1.0 NO NO NO i'

Fluoride (0.11 0.27 0.54 0.24 .0.74 0.23 0.27
240 340 330 173 410 250

Total Alkalinlty as CACO 3
1040 1510 2025 2184 1380 1524

Total Hardness as CACO 3
Soron (0.01) - - 0.07 0.08 ND NO ND NO

Aluminum (0.05) 0.03 0.07 NO ND 0.06 0.16
ND 0 003 0.010 012 ND ND

Arsenic (0.005)
ND 0.09 ND ND NO ND .

8artum (0.03) )
.

NO V.012 0.020 0.009 NO 0.011
Caestum(0.002 ND NO ND NO NO ND

Chromium (0.01) ND 0.01 ND 0.02 0.01 NO.

Copper (0.01) 0.07 0.03 0.07 0.21 0.96 0.23

Lead (0.01)(0.01)
Iron. Total ND 0.03 *;D 0.02 No No

2.3 1.49 2.51 0.41 4.0 0.16
Man 9anese(0.01) NO ND NO NO NO NO
Nertury (0.0005)

ND 0.03 ND 0.93 NO ND
Nickel (C.02) NO ND NO NO NO ND
5elenium(0.005) e

ND 0.31 0.07 0.06 0.026 0.025
Zinc (0.005) NO ND ND ND NO No
Molybdenue(0.05)
Urantum U308 (0.001) 0.046 0.029 0.007 0.009 0.045 0.002

ND 0.23 ND ND NO NO
Vanadium V205 (0.05)
Radium 226. PtC/L (0.5) 0.7 0.23 0.7 1.5 2.5 1.9

17 10.8 80.50Radium. Precision. PtC/L , so.2 10.3 10.7

Analyses reported in al111 grams per liter except abert noted.

( ) detection Ilmit.
ND - not detected.

-



Table D-6.9 (1) Quality DataBaseline Water(~)
v 4L, 8L, 1-M-20, 4-M-20, 5-M-20, 7-M-20

20-Sand Aquifer (Revised 7/6/81)

No. of Maximum Minimum Std. (c)DATE SAMPLED Samples Observed Observed Mean Deviation
13.3 1.2Temperature, C, Field 32 15 11 -

| pH, Units Field 32 9.8 8 8.7 0.5
0! pH, Units, Lab at 25 C 32 9.25 7.78 8.18 0.35

Conductivity, ymhos, Field-Ambfent 24 605 390 442 50

Conductivity, ymhos, Lag at 25 C 32 636 445 523 41

TDS, Evaporation. at 180 C 32 374 289 326 20

Sodium 32 121 98 108 6

Potassium 32 9 3 4.5 1.4
Calcium 32 10 1 6.4 2.0
Magnesium 32 7 1 2.5 1.7
Sul fate 32 128 68 97 16

Chloride 32 14 3 .6.9 2.8
Carbonate 24 67 0 15.5 17
Bicarbonate 32 195 22 164 35

i
-

Hydroxide
Total Mil 11 equivalent Major Cations

h, Total Mil 11 equivalent Major Anions
Absolute Value, Charged, Balance
Ammonia as N 32 0.3 ND 0.09 0.07
Nitrate as N (0.05) 30 0.21 ND 0.06 0.04
Fluoride (0.1) 31 0.85 0.14 0.51 0.16
Total Alkalinity as CACO 32 172 130 154 8

3
Total Hardness as CACO 32 33 7 23.9 6.0

3
Boron (0.01) 32 0.1 ND 0.03 0.03

| Aluminum (0.05) 32 0.4 ND 0.12 0.11
Arsenic (0.005) 26 0.094 ND 0.014 0.019'

Barium (0.03) 32 - ND 0.03 -

Cadmium (0.002) 32 0.012 ND 0.003 0.002
|- Chromium (0.01) 32 0.02 ND 0.01 0.002

Copper (0.01) 32 0.02 ND 0.011 0.003
Iron, Total (0.0n) 32
Lead (0.01) 31

~ 0.2 ND 0.077 0.067
- ND 0.01 -

Panganese (0.01) 32 0.07 ND 0.018 0.013
,

Mercury (0.0005) 32 ND 0.0005 -'
-

ND 0.02Nickel (0.02) 32 --

Selenium (0.005) 30 0.005 ND 0.005 -

; Zinc (0.005) 28 0.34 ND 0.046 0.082
Molybdenum (0.05) 32 - ND 0.05 -

32 0.071 <0.001 0.010 0.015
Uranium,UOo,((0.001)0.05) 32 - ND 0.05 -

Vanadium,VOj,iC/L(0.5)Radium 226, P 31 225 0.5 56.2 71.5f

| n Radium, Precision, PiC/L
|.V

.

| Analyses reported in milligrams per liter except where noted.

( ) detection limit.
ND - not detected.

_. ._ ._ _ _ - _ __ ._, _ - _ _ _ - . _ . _ _
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TAa t.E D.6.9.p.1.
Baseline water Quality Data For

20-Sand Aquifer
(Sevised 7/e/81)

NE22. 1-te-20
StandardNo. of, Manteue Minlanse . Deviation.

DATE SATE LID 2/11/80 6/12/B0 7/18/B0 10/1/80 12/16/80 1/21/81' 5/11/81 5aseles ' Observed Observed Mean (a)
*nsperature, CC, riald 12 12 14 14 14 13 14.5 7 14.5 12 13.50 0.87p , M ts Field 8.3 8.4 *7 8.5 8.7 8.8 8.7 7 8.8 8.2 8.51 0.23C

.

588, Lhits, lab at 25 b 8.24 8.0 8.40 8.09 8.28 7.95 8.65 7 8.65 7.95 8.23 0.24' osuhrtivity, wies, Field-Jwbient. 390 410 450 410 400 400 6 450 390 410 21COractivity, wies, lab at 25 C 460 500 509 477 512 552 525 7 552 460 505 30.3116, Evagnration at 180 C 320 329 308 209 295 303 306 7 329 289 307 14sud ha. 110 109 104 98 101 104 108 7 110 98 105 4.4Potassissa 3 5 4 3 5 3 3 7 5 3 3.7 0.95calcitsa 6 5 6 5 6 6 3 7 6 3 5.3 1.1Mapesissa 3 2 3 3 1 1 1 7 3 1 2.0 0.93sulfsta 31 115 89 68 86 88 70 7 115 68 87 16ciloride 10 7 8 14 3 6 7 y 14 3 y,9cartxrstta 10 * 9 17 31 0 26 6 31 0 15.5
*

11'4
3

ticariu uta 101 151 151 188 120 183 151 7 188 120 161 25
S,

Hydroxide .

Statal sil11 equivalent Major catjane 5.42 5.28 5.17 4.d4 4,90 4.98 5.01
,

1tata' M1111 equivalent Major Anicms 5.47 5.30 5.13 4.89 4.87 5.00 5.01-

Abso.uta value, ciarged, Balanca 0.46 0.19 0.39 0.58 0.31 0.2 -
Anuusia as N 0.30 m 0.11 PD NO ND NO "

0.30 ND 0.09 0.09Natute as N (0.05) 0.21 m 1.0 m ND M4 ND 6 0.21 NO 0.08 0.07riuoride (0.1) 0.54 0.40 ,0.04 0.74 0.40 0.' 1 0.30 6 0.74 0.3 0.498 0.162
6

' it>tzt Alkalistity as cacD 165 140 152 154 150 150 168 7 168 140 154 10'1 1tatal Hardness as CaCD 28 21 28 25 * 19 19 12 7 28 12 22 6
3Dorus (0.01) 0.02 0.1 to m 0.06 ND ND 7 0.10 ND 0.031 0.035, Altsnirsan (0.05) ND 0.40 ND m .19 ND NO 7 0.40 ND 0.12 0.13

-

Arsenic (0.005) 0.002 0.006 0.010 0.004 NO ND ND
5^ 0.01 ND 0.006 0.002Baritsa (0.03) to to to te ND ND ND . NO .03 .casmisse (0.002) to to to 0.005 No 0.002 NO < 0.005 No 0.0024 0.0011otrtsahme (0.01) to to to m NO ND ND 7 NO 0.01~.

o pper (0.01) to to to to 0.02 20 .01 7 0.02 * ND 0.0114 0.0038
.

| lius go.01) 0.17 0.12 0.01 0.02 .19 0.06 .08 7 0.19 0.01 0.093 0.070lead (0.01) m to 10 30 N0 NO NO 7 NO 0.01 .
4 harypnese (0.011 0.07 0.03 to 30 0.02 0.01 .01 7 0.07 No 0.023 0.022

.
'

Hernay (0.0005) to to te le , N0 NO NO 7
'

NO 0.0005
,

! Nacist (0.02) 36 m 90 le NO NO NO 7
.

.
i Selenitsu (0.005) te- 0.005 _0,003 to NO ND NO 6 0.005 NO O.005

NO 0.02-
.

Zinc (0.005) 0.07 h.42 0.02 0.03 ..033 .024 No g 0.07 No 0.03 0.02
.

' et>1ytdtsasa (0.05) to e m se le ND NO 7 NO 0.05Uran tism. (0.001) 0.003 0.011 0.001 0.083 '.001 49.001 0.001 7 0.011 0.001 0.003 0.0037

.
.

vanalissa, , (0.05) se to te se NO NO NO I ND 0.05.Raditan 226, c/I. (0.5) 1.3 0.68 0.8 0.4 3.7 5.8 1.6 6 5.8 0.68 2.3 2.0
.

medisse, Precision, Pic/1, 10.3 10.4 so.5 so.3 1.0 11.4 so.5,

1

Analyses reportad in sullgreen por liter emept seere notade The under11 ped data are
-

g , g gga ,gg,,gg, considered as out11ers and,

are not included in the
! te - rot detected. calculations.
1
i

!
1

-_ _-
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TAatt D-6.9. p.2.
Baseline water Quality Data For

20-Sand Aquifer
(Revised 7/6/81)

m ' 4-M-20 5tandard
No. Of Haalmum Minimum ,Deviatton

tms; swun 6/12/e0 7/14/s0 10/2/e0 12/15/80 1/20/81 $/11/81 Samples Observed Observed . Mean (a)'
. . .,

,

1wgwratur=, a , rield 11.5 13.8 14.2 14.2 11 13 6 14.2 11.0 13 1.4c
pt, thits riend 9.6 9.6 %9 9.8 9.4 9.0 6 9.8 8.9 9.4 0.36
ps, thits, lab at 25% 9.25 3.56 s.67 8.25 8.36 8.85 6 9.25 8.25 8.65 0.36
otrrbctivity, whos, riald-Ambient 405 500 400 450 4 500 400 439 47
0: ubctivity, whos, Iab at 25% 445 494 517 547 566 546 6 566 .445 519 44
1ts, Evaporatim at 180t 343 333 305 331 345 ( 320 6 345 305 330 15
salian 115 112 99 113 118 108 6 118 99 111 6.7.

Potassiua 7 9 3 6 4 6 6 9 3 5.7 2.2
Cricium 1 7 6 7 5 4 6 7 1 5.0 2.3
mynesium 1 2 3 1 3'

.

97 6 128 76 104 17
I 6 3 1 1.5 0.8

suletta 12s 106 16 105 114 *

Odcride 9 10 13 3 6 4 6 13 3 7.t 3.8
Cr.rtmata 67 . 34 ilt 31 26 19 6 67 TR 29.5 22.0
picaatunat, 22 120 laj 129 *132 137 6 185 22 121 54
Hydstmide
lutal ml11 equivalent Major Cations 5.31 h.61 4.93 5.50 5.56 5.11
tutal M1111 equivalent Major Anions 5.50 5.58 4.9s 5.41 5.57 5.01
N, solute value, Ourgm2, Balance -1.16 0.03 0.53 0.82 0.09 .99

'

Amania as N 0.22 0.14 ND NO 0.12 NO 6 0.27 ND 0.11 0.07
Nit. rata as N (0.05) to J.i to 0.05 NO ND 5 0.05 ND 0.05 .

riuorisk (3.1) 0.65 0.',7 0.57 0.51 0.85 .36 6 0.85 0.36 0.59 0.16
; tutzt Alkalinity as CacD 130 155 152 158 152 144 6 158 130 149 10.2

3que s1 Hardness as Ca(D 7 25 27 22 16 14 6 27 7 18.5 7.6
3Borm (0.01) 90 0.1 to NO NO NO E 0.1 ND 0.025 0.037

Alunumma (0.05) 0.25 DD 10 NO NO NO 6 0.25 ND 0.083 0.082
Aru nic (0.005) 0.00s 0.014 0.00s aq4_ NO NO 5 0.034 NO 0.008 0.0037
Barium (0.03) to be to MD NO ND 6 - NO 0.03 -1

*

Cashnius (0.002) ND 0.012 te NO 0.005 ND 3 0.012 NO 0.0042 0.0040
Ounnium (0.01) 0.01 tD 90 IE) NO NO 6 0.01 NO 0.01 -

C:n =r (0.01) to ND 0.02 NO 0.01 NO 6 0.02 NO 0.0117 0.00431

j 1ren (0.01) 0.01 0.06 0.09 0.01 .20 .17 6 0.2 0.01 0.09 0.080
I. mad (0.01) DO ND to NO NO NO 6 .- NO 0.01 -

Mar.ganene (0.01) 0.01 to DO .01 .01 .01 6 0.01 NO 0.01 -

Mercury (0.0005) to to to . NO NO NO 6 NC O.0005 --

, Nickel (0.02) tD 30 DD DO NO ND g - ND 0.02 -,

selenium (0.005) to 90 ' le No NO NO 6
'

NO 0.005 -.

Eine (0.005) 0.31 0.04 0.04 .002 .013 ND 5 0.31 NO 0.082 0.129
ptilytdenue (0.05) 90 HD 30 NO NO NO 6 .. NO 0.05 -

Uranius, (0.001) 0.020 0.005 0.007 0.007 .028 0.001 6 0.028 a.001 0.0113 0.0104
vanadium, (0.05) to to ec NO NO NO 6 NO 0.05 -, *

Radium 226, c/I. (0.5) 4.7 6.7 4.6 5J 7.0 9.7 6 9.7 4.6 6.42 1.89 .
Radium, Precistm, Pit'/g. s1.3 s1.5 s1.2 al.2 11.5 s1.2

Analyses reporta5 in mil 11 grape per lit.ar eiewPt $4mru roted. W W11M eta art
( 1 detect. ion limi t. considered as out11ers and

Q M g}"' d'd I" I"'
ND - not detected.

114 - trace.

l
,
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TABLE D-6. 9. p.3
saaeline water Quality Data roc

20-sand Aquifer
(Revised 7/6/01)

u2L 5-8t-20 Sten 4 erd
.

- No. Of Maalaus Minimum Deviation
DMI: SAts'En> 6/12/00 7/15/80 10/6/80 12/15/80 1/2]/81 5/8/81 Segles . Observed Observed Mean (o)

_

wrotur=, %, Field 13 14 14.4 14'3 14 14.5 6 14.5 13 14 G.6
.

5es, thdts Field 3.4 0.0 3.6 9.3 3.4 8.4 6 9.3 8 8.5 0.4pt, teilts, Lab at 25% 7.93 7.7e 7.92 7.94 7.98 8.32 6 8.32 7.78 7.98 0.18ccruaxtivity,heios, Field-Ant)ient 450 500 450 440 4 500 440 460 27
.

0nrictivity, i.nics, gab at. 25 C 400 497 534 558 579 636 6 6 36 480 547 57as, Emioration at 180 C 349 344 347 338 342 374 6 374 338 349 13gg.
, 121 114 107 110 115 Ill 6 121 107 113 5potassg. 5 6 5 4 3 3 6 6 3 4.3 1.2Criclis, e a 10 J 7 4 6 10 4 7.5 2.0twpezisse 1 3 1 2 2 1 6 3 1 2.0 0.9g ggg, 120 los 106 105 116 92 6 120 92 108 10odoride 7 10 4 3 5 6 6 10 3 5.8 2.5cattznate 0 0 12 3 12 0 4 6.9ticastaut, 125 195 181 190 190 176 6 19s 176 186 7trye,rcaide

*tital Mil 11 equivalent Major Cations 5.07 5.76 5.36 5.45 5.59 5.36weal Milliequival mt Major Anions - 5.73 5.73 5.29 5.38 5.67 5 37Masolute %alue, carged, Balana 1.21 0.26 0.75 0.65 0.71 0.C3
Anarnia as N . to 0.16 0.13 NO Nf. 1.0 6 0.16 ND 0.08 0.05Mitnta as N (0.05) to 0.2 m NO N!. 3;D 6 0.2 ND 0.075 0.061:Fluorie (0.1) 0.61 0.57 0.85 0.51 0.74 0.36 6 0.85 0.36 0.607 0.172wtz1 Alkalinity as Cac)3 - 152 160 148 156 156 M5 6 165 148 156 6stal Hardness as Ca00 24 32 29 28 26 22 6 32 22 27 3.63Scaut (0.01) 0.1 * to * , 30 ND ND tid 6 0.1 ND 0.025 0.0377' sinssa (0.05) 0.16 se 0.29 0.08 NO HD 6 0.29 ND 0.113 0.097Assenic (0.005) 0.041 0.016 0.032 .008 ND 0.012 6 0.041 ND 0.019 0.014Barisse (0.031 to 30 90 NO ND IID 6 - ND 0) -Cahaissa (0.002) to 0.003 0.004 ND ND - CD 6 0.004 ND 0. 25 0.0008ovunitsa (0.01) 0.02 to 30 - ND ND ED 6 0.02 HD 0.f.117 0.0042

.

numer (0.01) nel to eio .01 ND kD 6 0.01 ND 0.01Iron (0.01) 0.04 , , 0.05 -, 0.16 .01 0.09 0.07 6 0.16 0.01 0.07 0.052
-

. Imad (0.01) Ic to to ND NO KO g' ND 0.01 -
-tsinganese (0.01) 0.04 to 0.04 .03 0.01 0.02 6 0.04 NO 0.025 0.014titrcury (0.0005) to to 10 ND ND ND 61 3,2$ ,1 go.o2) to to HD NO ND ED 6

NO 0.0005-
-

NO 0.02'-
Selenissa (0.005) m- to m NO NO M 6 - ND 0.%5

-

j 11nc (0.005) 0.34 0.007 0.03 .005 0.024 CD 6 0.34 ND 0.0685 0.1334
..

pt21yt.&ntan (0.05) to to 10 NO ND KO 6 ND 0.05og gg,,, , go. col) 0.045 0.003 0.003 *.Q.001 0.004 0.001 6 0.045 < 0.001 0.0095 0.0174

-- -

vanalitsa, 2 , (0.05) to ND to NO ND t.D 6 -- ND 0.05 -tw11sse 226, (0.5) 0.5 0.8 1.3 1.3 3.0 1.3 6 3.0 0.5 1.37 0.87Iwiissa, Paucision, PiC/I. 10.4 10.5 10.7 so.6 11.0

Analyses reportal in milligrane ser litar escept dwre notad.

( ) detection limit.
to - rot detectas.

,

_ _ - -
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Table D-6.9, p. 4*

. ,4 Baseliae Water Quality Data
(,) ~ 20-Sead Aquifer (Revised 7/6/81)

WELL- 7-M-20 (New)

DATE SAMPLED 5/8/81

Temperature, OC, Field- 15 -

pH, Units Field 8.4*

0pH, Units, Lab at 25 C 8.26
Conductivity, u hos, Field-Ambfent 440m

Conductivity, u hos, Lag at 25 C 550m
TDS,- Evaporation at 180 C 356
Sodium 106

' Potassium 3
Calcium 4
Magnesium '2
Sulfate 78
Chloride 8

. Carbona te 10
Bicarbonate 176
Hydroxide -

- Total Milliequivalent Major Cations 5.05
(~' Total Milliequivalent Major Anions 5.07O) Absolute Value, Charged, Balance .40

Ammonia as N ND

Nitrate as N (0.05) .ND
Fluoride (0.1) 0.30
Total Alkalinity as CACO 161

3
Total' Hardness as CACO I8

3
Boron (0.01) ND

Aluminum (0.05) ND

Arsenic (0.005) ND
Barium (0.03) ND

Cadmium (0.002) ND

Chromium (0.01) ND
Copper (0.01) ND
Iron, Total (0.01) .20;.

i Lead (0.01) ND
;- Manganese (0.01) .02

Mercury (0.0005) ND
'

Nickel (0.02)' ND
Selenium (0.005) ND
Zinc (0.005) .015
Molybdenum (0.05) ND
Uranium, U 0 , (0.001) .001
Vanadium,V'0-,(0.05) ND
Radium 226, PiC/L (0.5) 7.8
Radium, Precision, PiC/L 1.1,. ,

L)
Analyses reported in milligrams per liter except where noted.

,

! ( ) detection limit.
.ND - not detected.

!

. - . _ . . _ - , , -. _ .,. .-.
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TAatt D-6. 9, P. 5.
Baseline Water Guality Data For

20-Sand Aquife)r(Revised 7/6/81
.

'

Standard
DE Ses>12D 6/12/80 10/8/80 10/8/80 12/16/80 1/21/81 5/14/81 es s d s d Iq,.e

'lestertture, T, Field 12 *14 14.6 12.0 11 13 6 14'6 11 12 8
e

ps, thits Field 8.5 8.6 8.6 8.4 8.5 8.4 6 86 84 8$5 0'4
1

pt, thita, lab at 25,0c 7.81 8.43 7.88 7.91 7.84 7.83 6 8.43 7"81 7 95
.1

Cor%z:tivity, untos, Field-Anblent 605 500
0'87

24440 390 410 5 605 90 469
.

C
i h%.ctivity, untos, lab at 25 C 453 524 512 529 572 535 6 572 453 521 39us, Evasoration at 180% 332 308 312 311 329 346 6 346 308 323 15
,

Seditr.. 112 102 , 104 107 112 112 6 112 102 108 5
|
- Pote.ssium 5 6 5 4 3 5 6 6 3 4.7 1 03calcium 8 7 6 8 8 9 6 9 6 7.67 1 03mgnesitain 2 3 2 1 1 2 6 3

1 1.81 0.75Sulfata 110 85 15 . 96 105 117 6 117 75 98 16ottoride 8 10 8 4 5 6 6 10 4 6.8 22Cartsta 22 0 0 0 4 22 0 55 il
.

Ricast: anate 193 142 185 185 185 183 6 193 142 liS 18liydrodde
1 stal Mil 11 equivalent mjor Cations 5.65 5 . 11 9 5.11 5.23 5.43 5.61teal Mi111 equivalent Ptijor Anions 5.69 5.17 5.03 5.14 5.35 5.60Absoluta value, c.ar9m.1, Balance 0.35 0.19 0.16 0.87 0.74 0.09Amrrnia as N 60 0.18 to ND ND ND 6 0.18 ND 0 072 0.053Nitrate as N (0.05) to to 60 NL NO ND 6 - NO b05Fli.oride 0.5 0.51 0.14 0.43 0.57 0.51 6 0.57 0.14 0'445 0.156wtal Alkalinity as caG)3 15 1H M2 152 151 150 6 159 150 153 3wtal Hardness as CaCD 3) 30 23 24 24 30 6 33 23 27 42

,

3
Bortm (0.01) 0.08 0.1 te NO NO NO 6 ND

0 037
0'Ok2Altaniruma (0.05) 0.29 to to ND NO ND 6 ND

0,

075 0 061Arsenic (0.005) 0.01% 0.014 0.012 0.001_ NO 0.001 4 0.014 g 0 *jil O'004Barissa (0.03) to to to NO NO ND 6 - ND 0.03
'

Caddima (0.002) to to le ND NO 0.0G3 6 0.003 ND 0.0022 0.0004
-

Chromitsu (0.01) to 30 to ND ND NO 6i Dunr (0.01) to to 60 ND NO ND 6
- ND 0.01 -

- ND 0.01Ircn G.01) 0.02 0.05 0.14 .03 0.04 ND 6 0.14 ND 0.048 0.047
.

Imad (0.01) __0.15 to to NO ND NO 5 - ND J0.01 -

=

maganesa (0.01) 0.01 0.01 to .01 0.01 0.02 6 0.02 ND 0.011 '0.004Deercury (0.0005) .10 30 to ND ND NO 6 ND 0.0005 -Nicial (0.02) 30 to 90 ND ND ND 6 90 0 0.02
.

*
Selsnissa (0.005) to _0.003 DO ND NO ND 5 ND 0'005

' .
*lire (0.005) 0.89 to 0.01 .009 0.037 0.006 5 No O 013 0'013

-
e

Dia1> (0.05) 30 to ND ND ND 16 0 6 ND 0 05Uranius, U , (0.001) 0.006 0.010 0.011 0.003 0.004 40.001 6 0.011 9).001 0.0b58 0.0040
- .

Vanadissa, (0.05) 10 30 30 ND ND ND g . ND 0.058 -

,

blium 226, c/1 (0.5) 175 161 127 156 143 225 6 225 127 165 34blissa, Precision, Pic/L $7 $7 27 26 17 26

Analyses reported in est111 grams per litar erept stiere notal The under11ned data are .

( ) detection limit. considered as out11ers and
are not included in the .

to - not deta;tal. calculations.
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TABLE D-6.9, p. 6.
samaline water Quality Data For

; 20-6atid Aquifer
(Nevised7/6/81)

M21 BI,
Standard

No. of Maalaum . Mieless - DeviatlosDh2t Sate' TID 6/12/90 7/2Vs0 10/6/e0 12/16/80 1/22/81 5/11/01 Samples Observed Observed Mran , (e) '.

y rature,CC, rield 11.5 14 14.4 12.0 '13 12 6 14.4 11.5 12.8 1.2
set,thits F111d 0.6 8.6 8.8 8.6 8.2 9.4 6 9.4 8.2 8.7 0.4,gst, thits, lab at 25% 7.82 8.25 8.12 7.98 7.90 8.48 6 8.48 7.82 8.09 0.25
Om&ctivity, estos, Fjeld-Ant >1ent 445 500 - 400 420 4 600 403 441 43Omductivity, natos, tab at 25CC 468 523 511 523 566 534 6 566 468 521 32|1ts, Evaparttice at 180aC %2 299 ' 321 310 335 328 6 335 299 321 14Isoditsu 109 99 105 106 110 109 6 110 99 106 4
Fotassissa 5 5 5 4 ' 3 4 6 5 3 4.3 0.8Calcline 6 6 10 8 6 7 6 10 6 7.2 1.6hwpezitus 2 4 1 1 ,3 1 6 4 1 2 1.3Sulfita 9M 75 99 99 108 84 5 108 75 94 12Osloride 6 9 9 4 .,5 4 6 9 4 6.2 2.3Orixmata 17 0 '0 41 4 41 0 14.5 19.4licartenats . 193 ,163 , 178 183 $85 127 6 193 127 172 24nydmais
1st:1 M1111 equivalent Major citions 5.33 5.07 5.2s 5.19 5.42 5.27'1btx1 Mil 11 equivalent Major Anicms 5.38 5.05 5.23 5.17 5.42 ' 5.31*

: Absoluta value, Osarged, Balanom 0.47 0.20 0.48 0.19 '0 0.38
; Amania as N . )D 0.28 0.21 ND ND 18 0 6 0.28 ND ,115 0.103i Nitnta rs N (0.05) PD PD to ND .ND ND 6 kD i 05 0.039-

:|rluoride (0.1) 0.43 0.38 0.51 0.43 0.65 0.27 6 0.65 0.27 (,. 45 0.128|1dtal Alktlinity as CacD m 162 146 150 $51 172 6 172 146 157 103a 1ctal Hardness as CW 23 32 29 24 :28 21 6 32 21 . 26 4.23; porum (0.01) 0.08 to 90 ND ND ND 6 0.00 ND 0.022 0.029: Altadams (0.05) 0.38 m 0.23 .15 ND 0.3 6 0.38 ND 0.19 0.14' Arsenic (0.005) 0.094 0.022 0.008 JQL ND ND 5 0.094 ND 0.027 0.038Baritse (0.03) . 70 DD DO ND 'ND ND 6 -- ND 0.03 -; cadmitsu (0.002) to 0.004 0.008 ND NO ND 6 0.008 ND 0.0033 0.0024Ouomissa (0.01) 90 ND to ND ND ND 6 - ND 0.02 -
. Oppr (3.01) 0.02 DD tO ND ND ND 6 0.02 ND O.0117 0.0043: Inn (0.01) PD <.01 0.14 02 0.01 0.16 6 0.15 ND 0.058 0.071; trad (0.01) ND 10 90 MD ND ND 6 - ' ND 0.01 -. Manganese (0.01) 0.02 0.03 0.02 .01 0.01 ND 6 0.03 ND 0.0167 0.0082; Hercury 10.0005) to DD PD NO ND ND 6 . . ND 0.0005. Nickel (0.02) 30 DD DO ND NO NO &

.

ND ' O.02 --

i selenlise (0.005) 90 30 90 ND ND ND 6 ND ' O.005 '
- -; tine (0.005) 0.08 0.04 0.06 .004 .019 NO 5 0.08 ND 0.041 0.030| folytArus (0.05) ND DD 10 ND NO NO 6 - ND 0.05 . ' -'' tarartitsa, (0.001) 0.071 0.026 0.019 .019 0.003 0.008 6 0.03 0.003 0.024 0.024

,

vanaditse, (0.05) ND . DD 90 ND ND ND & - NO 0.05 -

,

. Raditsa 221, c/1. (0.5) 120 136 74 143 83 131 6 143 74 US 29hiitsa, Precisicri, Pic/I. 16 17 25 26 45 24

' Analyses rTrorted in milligrams per litar exept Wre roted. The underlined data are
( ) detection limit. ,' ,"g],d n

cu the
3D - not detected. calculations.

2
s

___ _ _ _ _ _ _ _ _ _ _ _ _ _.
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Table D-6.10i Baseline Water Quality Data for
Nell 1-M-30 - 30-Sand

(Revised 7/6/81)
Duc sAMeun 2/11/80 4/12/80 7/18/80 10/0/80 12/18/80 1/20/81 5/13/81 h( M*'p"||g $ @,7,%,,i % , n,,,'Insrperature, *C, Field 8 13.5 13 14.6 13 14 6 14.6 8 12.7 2.4

1 get, thit.s Field 10.0 9.0 10.4 10.2 9.8 9.6 9.6 7 10.4 9.6 9.9 0.3
set, thits tab at 25*C

. 9.60 9.51 9.54 9.26 9.14 8.88 9.43 7 9.6 8.88 9.34 0.26
,

. (2nductivity, isntos, Field-Antaient 410 605 600 - 400 480 440 6 605 400 489 92
Qwahn:tivity, netos, lab at 25*C *550 555 575 535 605 658 435 7 658 435 559 69
'116 . Ewagoration at 180*C 359 381 362 336 378 366 326 7 381 326 358 21

i sodissa 126 135 125 115 135 130 113 7 135 113 126 9
Ibtassitan 7 10 13 7 7 5 5 7 13 5 7. 7 2.9
Calcitsa 2 1 - 4 2 2 3 2 7 4 1 2.3 1.0
mgnestaan 1 1 1 4 1 2 1 7 4 1 1.57 1.13
sulfata 85 98 70 76 105 86 88 7 105 70 87 12
ottoride 14 14 18 14 9 9 9 7 18 9 12.4 3.5

' casionate 96 108 126 86 96 ~ .5 67 . 7 126 65 92 22
Birstenata 39 22 46 39 122 49 6 .122 22 53 35

;
'

Hpiroxide

'It,tal Mil 11 equivalent Major Ontions 5.84 6.26- 6.05 5.61 6.23, 6.10 5.18

a

j 'Ibtal M1111 equivalent Njor Anions 6.00 6.39 6.17 5.58 6.27 6.20 5.11Atxpluta value, Omni;pst salance 1.35 1.03 0.98 0.27 .32 0.8) 0.66
r

! Annonia as N 0.30 to 0.20 10 NO ND NO 7 0.3 ND 0.11 0.10Mitrata as N (0.05) 0.17 to 0.4 to ND ND ND 7 0.4 ND 0.117 0.133
ritoride (0.1) 1.07 1.16 0.74 1.38 0.99 1.07 0.65 7 1.38 0.65. 1.01 0.25
'It>tal Alkalinity as Ca(D 192 198 210 180 192 208 151 7 210 151 190 20

31tatal hardness as CacD 8 7 14 22 9 16 7 .7 22 7 12 5.7
i !bron (0.01) to 0.1 to 40 NO NO NO 7 0.1 ND 0.023 0.034
[ Altaninin (0.05) 0.01 0.28 DD ND NO ND NO 6 0.28 NO 0.09 0.094
i Arsenic (0.005) 40 le 0.008 le ND ND NO F 0.008 NG 0.0054 0.0011

*

Baritsa (0.03) 0.04 30 80' 30 NO NO NO- 7 0.04 ND 0.0314 0.0038
Cai.Laissa (0.002) le ID to to ' .003 .003 NO 7 0.003 ND 0.0023 0.0005

'

Disumitsa (0.01) to 80 DD ND ND ND NO 7Cb rer (0.01) 80 3D DO ND .01 ND 0.02 7 0.02 ND 0.0114 0.0038

; t .- ND 0.01 -1 1ron, 1btal (0.01) 0.06 0.03 0.03 0.17 .07 0.04 0.06 7 0.17 0.03 0.066 0.049

,

I lawi (0.01) BD ND to to ho ND NO 7 - NO 0.01
j Nnrpnese (0.01) 0.02 0.02 to te MD ND ND 7 0.02 NO 0.013 0.005

-Wrcury (0.0005) to ID to 3D ND NO ND 7 - ND 0.0005 -
Nickel (0.02) 30 90 to to NO NO ND 7 - ND 0.02 - -Selenitsa (0.005) 90 #D to ID NO NDtisc (0.005) 0.01 0.24 0.12 0.01 .012 .021

ND 7 -
ND 0.005 -

*

PolytmSerman (0.05) 80 00 90 te NO NO NO 7
-

ND 0.05 -

0.004 6 0.24 0.01 0.069 0.094
5

Uranitsa, , (0.001) 0.003 0.022 0.004 0.002 0.007 0.041 0.001 7 0.041 0.001 0.0114 0.0149

.

Wralitan. (0.05) le le to 10 ND NO NO 7 - NO 0.05 -

,

Radissa 226 iC/1. (0.5) 0.3 0.56 13 1.3 1.1 3.1 1.3 6 13 0.56 3.39 4.78
hiitsu, Precision, PLC/L 20.2 20.4 10.7 10.7 *

10.6 s1.0 20.5 *

Analyses reportal in ad111grano per litar erept Winre rotal.
( ) detection limit. *

'

to - rot detected.
.
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Table D-6.11

! 8aseline Water Quality Data for
Well 1 - W - 51 - 51-Sand

(Sevised 7/6/81)
4

I Standard
No. of Mastnum Ptntmum Deviation'

GATE SAMPLEO 6/12/80 7/18/80 10/2/80 1/22/81* 5/13/81 Saaples Observed Observed Mean (a)
I

1. *

! Temperat:rre 'C. Field 12.5 14 11.0 11 11 5 14 11 11.9 1.3 |
'

pH units Fleid 8.5 8.2 8.2 8.3 8.2 5 8.5 8.2 8.28 0.13
'

pH units Lab at 250C
. 8.33 8.57 7.78 8.01 8.29 5 8.57 '7.78 8.20 0.31 :Conductivity As Field-As6 tent 395 420 443 360 360 5 443 360 396 37Conductivity whos. Lab at 250C 410 467 500 513 385 5 513 385 455 56

i TDS. Evrporation at 1800C 286 283 261 268 298 5 298 261 279 15
Sodium 108 110 90 96 107 5 110 90 102FIttsstus 4 4 3- 3 3 5 4 3 3.4 P 8

| Csictum 6 4 7 7 4 5 7 4 5.6 1.. ;'
Maanesium 3 1 3 3 3 5 3 1 2.6 0.9 -5xlfate 15 21 46 18 17 5 46 15 23.4 12.8 I.

| C:,1: ride 10 10 6 5 7 5 10 5 7.6 2.3.

Ctrtonste 31 22 0 20 4 31 0. * 18.3 13.14

) Sictrbonite 228 224 212 266 - 240 5 266 212 234 21' Hydrialde
*

| Tats) Mil 11 equivalent Major Cattons 5.35 5.17 4.59 4.86 5.18*
-

! Titel M1111equiv: lent Major Antons 5.36 5.12 4.60 4.87 5.15
3 Abs 11xts Value. Charged Salance 0.09 0.49 0.16 0.10 0.29 :Annonta es N ND 0.13 ND NO NO 5 0 13 ND 0.07 0.04 +

Nitrata as N f0.05) ND 0.5 ND ND NO 5 6.3 ND 0.14 0.20
r

Flouride (0.1 1 0.36 0.75 1.68 1.24 0.65 5 1.68 0.36 0.94 0.52fttal Alkalin'|ty as CACO 3 2 39 220 174 218 230 5 239 174 216 25
T1tal H2rdness as COCO 3 28 15 30 30 22 5 30 15 25 6.5

i

Btroa (0.01) ND NO NO ND NO 5 * NO 0.01 -

Aluminum (0.05) 0.12 ND NO ND NO 5 0.12 ND 0.064 0.031Arsiate (0.005) ND 0.006 0.004 ND ND 4 0.006 ND 0.0053 0.0005
: Barium (0.03) ND ND ND NO NO 5 ND 0.03- -
j Cidatum (0.002) ND ND ND 0.002 NO 5 0.002- ND 0.002 -'

Caromium(0.01) ND ND NO ND NO 6 ND 0.01-

1 Copper (0.01) 0.01 NO ND NO N0 5 0.01 ND 0.01 -

-

I fron. 14tal (0.01) ND 0.01 0.08 0.03 0.09 5 0.09 HD 0.044 0.039; Lesd (0.01) ND ND NO NO '
NO 5 ' ~

ND 0.01 -Magnese (0.01) 0.01 ND 0.02 0.02 0.02 5 0.02 ND 0.016 0.0055Merctry (0.0005) ND ND ND ND NO 5 ND 0.0005- -
Nickst (0.02) MD NO ND ND NO 5 ND 0.02- -
5eltatus (0.005)'

b.ND
NO ND ND ND 5 ND 0.005-

i
-

Itac(0.005)0.05)
66 0.12 0.01 .0 34 0.008 5 0.66 0.008 0.166 0.280pulybdenum ( ND ND ND ND ND 5 ND 0.05 --

Urtntum. U3 8 (0.001L O 0.003 0.002 <0.001 0.002 4 0.003 <0.001 0.002 0.0008
*0

V:madium. V205 (0.05l ND ND ND ND '
ND 5 - NO 0.05

Radium 226 PIC/L (0.5l 1.0 0.8 1.5 6.4 2.6 5 6.4 0.8 2.46 2.318adium. Prectston. PIC/L 20.6 10.5 to.7 31.5 so.6

Analyses reported in milligrams per liter except there noted.
( ) dettction ilmit.

'

KO - not detected .

_ __
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Table D-6.ll, p. 2.

Baseline Water Quality Data-s() Sl-Sand Aquifer (Revised 7/6/81)

WELL l-M-51
.

DATE SAMPLED 5/13/81

Temperature, UC, Field 13.5 -

pH, Units Field 8.3
pH,. Units, Lab at 25 C 8.25
-Conductivity, u hos, Field-Ambfent 450m

Conductivity, u hos, Lag at 25 C 472m
TDS, Evaporation at 180 C 394

. Sodium 139
Potassium' -4
Calcium 7
Magnesium- 2

Sul fate 56
Chloride 9

Carbonate 14

Bicarbonate 290
Hydroxide -

Total Milliequivalent Major Cations 6,66

* /~') Total Milliequivalent Major Anions 6.64
--' Absolute Value, Charged, Balance 0.15

AmTonia as N ND

Nitrate as N (0.05) ND

Fluoride (0.1) 0.65
Total Alkalinity as CaC0 2613
Total Hardness as CACO 26

3
Boron (0.01) ND

Aluminum (0.05) ND

Arsenic (0.005) ND

Barium (0.03) ND
, ~ Cadmium (0.002) ND
l- Chromium (0.01) ND

Copper (0.01) ND
Iron, Total (0.01) .05

. -Lead (0.01) ND
Manganese (0.01) .02

'

Mercury (0.0005) ND

Nickel (0.02) ND

Selenium (0.005) ND

Zinc (0.005) .010
Molybdenum (0.05) ND
Uranium, U,0 , (0.001) <.0018
Vanadium,Vj0,(0.05) ND
Radium 226, 5PiC/L (0.5) 3.8
Radium, Precision, PiC/L 0.9,

.

U

! Analyses reported in milligrams per liter except where noted.

( ) detection limit.
: c- ND - not detected.
i

, - , .---.-, .,-e. ,,..,n,.---..-,. , . , . , , , , . , - - - . ,.,,,-a. ,,-- , ,- - -
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Table D-6.12
d Baseline Water Quality Data for
I (he'vIsN7/6k)

~

' gr.3F. SMPLID 2/11/80 6/12/00 7/24/80 10/31/80 12/17/31 1/22/81 5/8/81 s ino$es $s d No Nean 0v
. higmture, ac, Field . 1.5 13.0 13- 13.4 12.6 10 10 7 13.4 7.5 11.4 2.2
'

pt, thits Field S.10 S.6 ?.6 8.8 9.0 8.6 8.7 7 9.0 7.6 8.5 0.5pt, thits, tab at 25+C 3.61 S.31 8.62 a.12 8.3 8.14 8.53 7 8.62 8.12 8.38 0.2Omiuctivity, ptos, Field-Antaient 330 405 400 390 320 400 6 405 320 374 39
-

i Qw3uctivity, ptos, tab at 25*C 415 464 457 477 465 487 509 7 509 415 468 29its, Ewpration at 180*C 319 305 , 278 297 278 276 311 7 319 276 295 18
j Sa11ura 117 100 102 Se 104 98 117 7 117 98 105 8
> Iotaszium 5 5 5 3 4 3 3 7 5 3 4

. 1.6

*

Calcium 5 2 6 6 7 6 6 7 7 2 5.4
1: Msgrautus 2 4 1 9 1 2 2 7 9 1 3.0 2.8

i sultata 12 77 26 30 27 32 33 7 33 12 27 7
! Osloride 10 8 8 10 3 ,

4 6 7 10 3 7 2.8Cutonata 39 29 31 53 0 31
,

ticartenata 244 19e 195 268 161 , 240 232
5 53 29 36.6 99Nyiroxide

*

4.91 4.95 5.38
"

5.05 .80 5.63

7 268 161 220 371btal Nil 11 equivalent nsjor Otions 5.63i

( 1tatal ML111 equivalent hejor Anions 5.83 5.01 5.00 5 30 5.04 .72 5.69Maoluta value, cargud Belarx:e 1.75 -1.01 0.50 0.73 0.10 0.84 0.53Anconia as N 0.33 0.22 0.24 to MD 0.12 NO 7 0.33 NA 0.151 0.113Hitrat.2 as N (0.05) 0.10 to 0.3 le NO NO NO 7 0.3 Nb D.093 0.093

i

Fluoride (0.1) 0.79 0.45 0.65 1.07 0.61 0.99 0.45 7 1.07 0.45 0.72 0.25mtal Alkalinity as CacD 265 211 212 220 220 197 242 7 265 197 224 23
31tatal liardness as CaCD 20 22 19 52 21 23 23 7 52 15 26 12

3Baron (0.01) to m W m NO NO NO 7! Aluninura (0.05) 0.01 f.31 - to to 0.06 ND 0.07 6 0.31 NO 0.093 0.104

.

NO 0.01.
-

Armenic (0.005) to 0.006 m 0.004 NO NO NO 6 0.006 NO 0.0052 0.0004Barium (0.0u O.04 se to to NO NO NO 7 0.04 ND 0.031 0.0038Cadtnius (0.002) to 0.m to to .003 J.002 NO 7 0.003 ND 0.0023 0.0005Ouonius (0.01) ne to to to NO NO NDQuer (0.01) m 0.02 to 0.02 .01 NO 0.01
4 7 NO 0.02.. .

7 0.02 ND 0.013 0.005
Iron,1tatal (0.01) 0.14 0.05 0.02 0.03 .27 0.05 0.08 7 0.27 -0.02 0,0g3 0,08g

.

te.m1 (0.01) to to to to NO NO NO 7 - NO 0.01 -
ninyanese (0.01) 0.06 0.01 0.02 to .02 0.02 0.02 7 0.06 NO 0.023 0.017Nrcury (0.0005) ne to to De NO NO NO 7Nickal (0.02) 10 to te to NO 10 NO 7

ND 0.0005 -
.

Selenlue (0.005) 30 0.005 to 0.004 NO NO 0.02.
NO ND 6 0.005 NO 0.005 -

i .

Einc (3.005) 0.01' O.33 0.06 0.04 .035 .035 NO 7 0.33 NO 0.074 0.115M21ytsknum (0.05) to no to DO NO NO NO 7 tio 0.05 -Uranium, U , (0.0011 0.007 0.00s 0.003 0.003 0.005 0.002 0.001 7 0.008 0.001 0.0041 0.0026

.

Vanadium. , (0.05) to to to to ND MD NO 7 ND 0.05 -
h iium 226 Pic/1,(0.5) 0.3 0.95 3.9 1.8 3.4 , 1.4 3.6 6 '.2 0.95 2.51 1.27

.

b ilua, Frecision, Piq/1. 10.2 10.6 20.2 10.0 11 , so.7 30.7,

_ _ .

Analyses resorted in massigrano par litar %t were roted.
,

( ) detection limit.
to - not detected.

___ __ . _ _ _
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Table D-6.13, p.1
Baseline Water Quality Data For

Stock Wells

(Revised 7/6/81)

' Standard
M2L ttx>re S. * No,' of Mealmue I'laleu" Devletter

Samples Observed Observed l'ean (a}
DAu: susun 2/12/80 6/12/80 7/18/80 10/31/80 12/15/80 1/19/81 5/13/01

1hgaenture, 8t*, Field 7 13.5 13.5 13.5 13.5 13 14 7 14 7 12.6 2.5

541, thits Field 8.6 8.4 8.0 7.9 8.6 . 8.4 8.0 7 88 7.8 8.3 3.3

548, thits, lab at 25% 5.21 7.79 8.02 7.89 -7.97 8.18 6 8.21 7.79 8.01 0.16

corkkstivity, mens, Field-Ambient 420 445 480 - 440 420 5 480 420 441 25

Chetivity, wtos, lab at 250C 470 481 590 518 535 592 453 7 592 453 520 56

1M, Evaporation at 180 C 336 335 363 299 327 .359 351 7 363 299 339 22
C

salium 112 11 3 *111 98 107 s120 lig 7 120 98 111 7.5

h>tasthse 3 4 5 3 4 3 3 7 5 3 3.6 0.8

Calciua 8 6 10 8 9 9 6 7 10 6 8.0 1.5

M m esius 2- 4 2 2 3 2 2 7 4 2 2.43 0.8
'

Sulfsta 105 los 110 78 105 173 115 7 123 78 107 14

7 10 1 6.9 3
G loride 10 8 to 8 5 6 1

- 4 5 0 1.25 2.5
Casbcnsta 5 0 0 0

Eicr4xnats 185 190 183 185 190 .193 198 7 198 183 189 5.3

Hydroxide
'1btal Mil 11 equivalent hajor Cations 5.51 5.65 5.62 4.90 5.45 5.91 5.72
lbtal Milliequivalmt hijor Anions 5.66 5.60 5.57 4.88 5.44 5.90 5.67
Absoluta mlue, margm1 Balance 1.34 0.44 0.45 0.22 0.09 0.08 0.44

Ar.ctnia as N 0.31 PO ND to NO NO No 7 0.31 NO 0.087 0.098

f.itrita as N (0.05) to, to 1.2 to No NO NO 6 - No 0.05 -

Fru>rida (0.11 0.74 1.38 0.40 0.65 0.51 0.74 0.33 7 1.38 0.33 0.68 0.35

160 156 150 152 156 158 162 7 162 150 156 4
total Alkalinity as CacD3
'1btal Hardness as cacn3 28 32 33 28 35 30 23 7 35 23 29.9 4

Macn (0.01) 0.02 0.1 ND DO NO NO NO 7 0.1 NO 0.024 0.034

Aluairusa (0.05) to 0.22 ND to NO NO NO 7 0.22 ND 0.074 0.064

Arsenic (0.005) 0.020 a.nt' O.024 0.016 .027 0.02 0.034 7 0.036 0.016 0.025 0.0075

Bestes (0.03) IC ND ND . ND NO NO NO F - ND 0.03 -

C.ed 2um (0.002) ND- 0.005 0.005 0.003 10 0.005 NO 7 0.005 NO 0.0034 0.0015
NO O.02 -

Gir:ritsa (0.01) to ND tD to 10 NO ' ND 7 -

Coiier (0.01) ND 0.09 to 0.02 NO 0.01 0.04 7 0.09 ND 0.027 0.030

latn, iotal (0.01) 0.14 0.11 0.11 0.13 .09 0.23 0.18 7 -0.23 0.09 0.141 0.0485
H0 0.01 -

tr.m1 (0.01) to .JLll to 10 NO NO ND 6 -

Man 7eese (0.01) 0.06 0.02 0.03 0.02 .03 0.03 0.04 7 0.06 0.02 0.033 0.014
ND 0.0005

tercury (0.0005) to to . to to NO NO ND 7 --

ND 0.02
Nickel (0.02) tD 20 to ND NO NO NO 7 --

' - N3 0.005NO F
-

Eclenhse (0.005) *te le HD ND NO ND .

u nc (0.005) 0.01 0.43 0.09 0.06 .012 0.026 0.007 7 0.43 0.007 0.099 0.149

ts21ytActnse (0.05) No ND 30 to NO NO NO 7 - N0 0.05 -

(0.001) 0.004 0.016 0.004 0.010 <0.001 <0.001 <0.001 7 0.016 <0.001 0.0053 0.0057
.uranaun, , NO 0.05

(0.05) to te to ND NO NO - NO 7 --

' 7 4 0.6 1.t> l.37,wna shan,
5,/L (0.5) 3.2 0.84 0.5 1.0 1.2 0.8 4.0startive 226, AC

Mdissa, Precision, Pic/t. .0.,4 10.5 30.4 30.6 s.6 +0.5 0.9 !

inalyses reported in mittigrarra por litar emoapt sects noted. The underlined data are
constdered as out11ere and'I 3 A'*CEM II8"II* are not included in the

to - root Aztected. cal:ulations. .

.

.
.

..
. .. . . .. . .. . - .. ..
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TABLE D-6 13, p.2
saseline water Quality Data For

Stock Welle
(Revised 7/6/01) .

WE22. Itsre M. - Standard
No. of Maximan Minimum Deviattore

tate SAPT11D 2/12/s0 6/12/00 1/16/80 10/2/00 12/15/81 12/15/80 - 1/19/81 5/11/01 Sarples obserwd Observed Mean (e) -
'umgurtturs, N, rield 7 14 16 13 10.6 10 12 7 16 7 11.8 2.9

pt, thita F111d 8.8 8.3 8.3- 8.0 8.7 8.3 8.4 7 8.8 8.0 8.4 0.3.

pt, thits, lab at 25% 8.24 7.24 7.82 7.99 7.00 7.9)- 7.91 8.18 8 8.24 7.24 7.90 0.30
conductivity, wiuss, Field-Anblent

~
380 445 500 400 410 5 500 380 427 47

00:nductivity, whos, lab at 25 C 460 451 469 500 500 512 539 555 8 555 451 498 371Ds, Evarocation at loot 320 316 310 284 287 293 320 330 8 330 284 308 17
scdius 113 109 105 97 97 102 112 107 8 113 97 105 6
sotauim 4 4 6 3 3 4 2 3 8 6 2 3.6 1.2
Calcian 5 5 9 '? 6 6 7 6 8 9 5 6.4 1.3
mgnetium 2 2 2 2 4 1 1 1 8 4 1 1.9 0.99
sultsta 77 19 70 58 71 68 80 69 8 80 58 72 7.2
Ostorian 10 10 10 8 -

6 6 7 8 10 6 8.0 1.8
Castonata 10 0 0 0 4 10 0 2.5 5.0
Bicastcnata 195 212 207 202 203 212 215 7 215 195 207 7.0
Hydroxiat
merl Milllegalvalent Major cations 5.43 5.25 5.33 4.81 4.92 4.92 5.35 5.11
mtal M1111 equivalent mjor Anions 5.41 5.40 5.27 4.83 4.99 4.91 5.31 5.17
Atmoluta value, Ouzged, Balanau 0.18 1.41 0.57 0.17 0.63 0.1 0.38 0.58
Anm mi.a as N ND DD 0.18 10 BD ND ND NO 8 0.18 ND 'O.066* 0.046
Nitzata as N (0.05) 0.06 BD ND ND ID ND ND ND 8 0.06 NO 0.051 0.004

'

riuoride (0.1) 0.65 0.51 1.38 0.65 0.74 0.61 0.85 0.45 8 1.38 0 at 0.73 0.29
weal Alkalinity as CaCD 177 174 176 170 166 166 174 180 8 180 1M 173 g
"Itatal Hardress as CaCD 3 20 21 M 26 M M 21 M g. M H 23.5 5.1 *

3teortn (0.01) 0.02 ND 10 * to 60 ND NO NO 8 0.02 ND 0.011 0.0035 '

Alumiruse (0.05) 0.01 0.21 to le . ND NO ND ND 7 0.21 ND 0.073 0.061
Arsenic (0.005) 0.002 0.006 0.008 - 0.004 0.004 NO ND ND 5 0.008 ND 0.0058 0.0013
Barium (0.03) le ID ID to DD NO NO ND 8 - ND 0.03 . |Catalun (0.002) to to HD 0.003 to .002 ND ND 8 0.003 ND 0.0021 0.0004
Oucaius (0.01) to to 10 ID ID NO ND ND 8 . ND 0.02 .

Cogger (0.01) 80 0.02 10 0.01 to ND ND ND 8 0.02 ND 0.011 0.0035 'Irm,1btal (0.01) 0.20 0.05 0.10 0.16- 0.11 .06 0.09 0.32 8 0.32 0.05 0.1 36 0.089
In1 (0.01) *V 0.12 to to 90 NO ND Mb 8 0.12 ND 0.024 0.0 39tunganese (0.01) 0.17 0.02 le 0.04 0.02 .02 0.03 0.02 8 0.17 ND '0.'041 0.053
Nrcury (0.0005) HQ ND BO 90 to NO ND ND 8 ND 0.0005 ..

Nickel (0.02) 40 to to j HD to NO NO ND g '. No 0.02 -

selenius (0.005) to to 0.002 * to 30 NO NO ND 7 . NO 0.005| tinc (0.005) 0.05 0.06 0.05 0.02 0.06 .013 .017 0.006 4 0.06 0.006 0.0345 0.0226
itstytasenua (0.05) DO BD to ND DO e NO NO NO 8 ? ND 0.05

,
.

tranium, (0.001) 0.003 0.017 0.007 to 0.058 0.004 <0.001 7 0.058 ND 0.013 0.021,

i vanadium, (0.05) DD SC 60 to 80 NO ND ND g ND 0.05 .
, .

i BAlium 225, 1C/1.(0.5) - 1.1 1.5 0.8 1.3 0.5 0.9 1.3 1.9 g 1.g 0.5 1.16 0.44; ma.Sium, Precisicm, Pic/t. 10.3 10.7 30.5 10.6 10.4 20.5 30.7 so.5
|
| Malyses reported in milligrams Eer litar emocpt tJiere notad.
| t I detection limit.
| to - not detected. |

'

|
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NRC Comment 5 (6/16/81)
,

-

; E. First Part
.

What is your quality assurance program, including that of any
outside lab used, regarding water quality sampling and analyses?,

~

Response:

a. Quality Assurance Programs will be maintained by the Radiation
Safety Officer of UUS, who is reporting directly to the Manager
Solution Mining. All QA programs will be conducted according'

to the Regulation Guide 4.15. Standard QA procedures will be
maintained through the operational plan.

;_

- Laboratory

Outside labs will be contracted based upon their response to

L requirements of 4.15. All labs will be required to file QA
documents with UUS prior to contract finalization.

In-house labs will be placed under the same QA requirements with
audits, inspections, etc. as the outside labs, again following
the 4.15 requirements.

,

1

All lab work will be performed using Standard Methods as required
by EPA and the Clean Water. Act. Certifications and qualifications
will be on file with UUS'as part of the QA program. All labs

: will be audited through spike samples, split samples and inspections
! to assure quality control of data.

'

4

I
;-

O
,

i

(Revised 7/6/81)

:
_ - - _ , . . _ . . . . . . . . . . _ , _ _ , _ . . _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ , . . _ . _ , _ , _ . . . . _ _ . . _ _ , _ . . _ . _ , . , _ , , . , . . _ . , , _ _ . _ _ _ , _ _ _ _ _ _ _ _ _ _ . , ,
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NRC Comment 5 (6/16/81)

.

E. Second Part

We note that for all samples split on January 21, 1981, measurable
arrounts of zine were reported by !4AMC0 and in g cases did PAL

report detectable amounts. In some instances PAL reports

concentratiens (of other elements) below their own published

detection limits.

Response:

As to 'the problem of the 21 January 1981 split samples, PAL laboratory
were not satisfcctory. They will not be used in the future.

(,.
%'

|

|

O
I

(Revised 7/6/81) -|
|

|
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NRC Comment 5 (6/16/81)

F. On page D-6.19 you state " baseline groundwater quality will. be
defined just before start-up on the basis of average concentra-
tions, their standard deviations and maximum and minimum values".

Please explain the exact procedure you propose for this determination.

.-

Respense:

UUS does not propose, at this time, a procedure for baseline determination.
Results of future analysis will be added to the tables until operation.
s tart-up. Data and the calculations of average concentrations,
maximum and minimum values, and standard deviations made after the

inclusion of the final sample prior to start-up, will then be used as
criteria for baseline definitior..

h
(V

(Revised 7/6/81)

:
;

!

. - . . . - . - - - , . - - . , _ . . - . . . - . _ . . - , . . _ _ _ _ . . - _ . _ . - - - . - . . - . . . - - -.
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NRC Comment 5 (6/16/81)
l i
,

G. On page D-6.17 you state " elements that cannot be detected in
four consecutive samples from the.same well will be removed

j from the list of analyses required for that particular well |

!: unless a partictlar element should be mobilized in the leaching

| zone during the proposed test". Because we would require an
analysis for the full suite of parameters only cii a quarterly
basis during leaching operations we would not permit elimination
of such elements from the required list. Only the excursion
parameters are required biweekly during leaching.

Response:

Analysis for all baseline parameters will be made and reported on a

| o quarterly basis. The excursion parameters will be sampled, analyzed
' and reported biweekly.

|-

i

|
|
|

|
!

O caevised 7/c/813 :

,

{
|

I

I
I. -. _ , _ . . . _ . _ . . . _ _ _ . _ _ _ . . _ . . _ _ _ . _ _ _ . _ . . . _ . _ . . - _ _ _ _ . . _ , _ . _ _ _ _ _ _ _ _ . _ _ . . _ _ . .
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f;- NRC Comment 5 (6/16/81)

H. What are you proposing as the upper control limit for vanadium
|

;considering the fact it is listed as "not detected" in all
''

baseline samples?
,

I ,

|

' Response:|
--

; New. Tables M-5 and M-6 are submitted giving an Upper Control Limit '

for vanadium.

!
l. .

'

(:) .

|
|-

! .

'
,

i
!

,

1

|

1

O

(Revised 7/6/81) ;
I

. - . - - - - _ _ .



Table M-5

O' Upper Control Limits
'v Excursion Monitoring For

Well 1-Fb20 - Production Zone
Mean

Baseline Baseline Baseline Std Plus
Mean Maximum Deviation (c) 2o

pH - Lab at 25 C 8.23 8.65 0.24 7.75-8.71
Conductivitf, umhos

Lab at 25 C 505 552 30.3 565.6
Total Alkalinity

as CACO mg/l 154 168 10 174
Uranium mg,/l** 0.003 0.011 0.0037 1*
Vanadium mg/l** ND ND - 0.10
Chloride 7.9 14 3.4 14.7

Upper Control Limits
Excursion Monitoring For
Well 4-M-20 - Production Zone

Mean

Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (c) 2 o

pH - Lab at 25 C 8.65 9.25 0.36 7.93-9.37
Conductivitg, umhos

(''') Lab at 25 C 519 566 44 607
Total Alkalinity'-

as CACO mg/l 149 158 10.2 169.4
Uranium mg,/l** 0.0113 0.028 0.0104 1*
Vanadium mg/l** ND ND - 0.10
Chloride 7.5 13 3.8 15.1

Upper Control Limits
Excursion Monitoring For
Well 5-M-20 - Production Zone

: Mean

Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (a) 2 o

pH - Lab at 25 C 7.98 8.32 0.18 7.62-8.34
Conductivitf, umhos

Lab at 25 C 547 636 57 661
Total Alkalinity

as CACO mg/l 156 165 6 168
Uranium mg,/l** 0.0095 0.045 0.0174 1*
Vanadium gm/l** ND ND - 0.10
Chloride 5.8 10 2.5 10.8

* Upper Control Limit for U 0 suggested by DEQ.38
_(g ** Uranium as U 03g

Vanadium as V 025
!(Revised 7/6/81)'

. . - . ._. . -- - - _ - - .- . - - . _ -
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Table M-6
. (3
Ni Upper Control Limits

Excursion Monitoring For
Well 1-M-10 - Lower Aquifer

Pean
Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (a) 2 o

pH - Lab at 25 C 8.38 8.62 0.2 7.98-8.78
Conductivitf, ymhos

Lab at 25 C 468 509 29 526
Total Alkalirity

as CACO mg/l 224 265 23 270
- Uranium mg,/1** 0.0041 0.008 0.0026 1*
Vanadium mg/l** ND ND - 0.10
Chloride 7 10 2.8 12.6

Upper Control Limits
Excursion Monitoring For
Well 1-M-30 - Upper Aquifer

Mean
Baseline Baseline Baseline Std. Plus

t. Mean Maximum Deviation (c) 2 a
.

0pH - Lab at 25 C 9.34 9.60 0.26 8.82-9.86
7-(O Conductivitf, umhos

Lab at 25 559 658 69 697
Total Alkalinity

as CACO mg/l 190 210 20 230
Uranium mg,/1** 0.0114 0.041 0.0149 1*

0.10Vanadium mg/l** ND ND -

Chloride ' 12.4 18 3.5 19.4

~

Upper Control Limits
Excursion Monitoring For
Well 1-W-51 - Domestic ~ Water Supply

Mean

Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (c) 2 o

pH - Lab at 25 C 8.20 8.57 0.31 7.58-8.82
Conductivitf, ymhos

Lab at 25 455 513 56 567
Total Alkalinity

as CACO mg/l 216 239 25 266
3

Uranium mg/l** 0.002 0.003 0.0008 1*
0.10Vanadium mg/1** ND ND -

Chloride 7.6 10.0 2.3 12.2

O- "PPar c "tr ' ''''' ' " "3 8 sug ested by EQ.*

** Uranium as U 038
Vanadium as V 025

(Revised 7/6/81)

. -- - . . . . - - . - -- - , - . - . - . . _ . - - _ _ . _ . -. . . . - - - -



O
NRC Comment 5 (6/16/81)

I. How will use of an NH HCO eluant instead of NaC1/Na 004 3 2 3
affect the choice of C1 as an excursion parameter?

Response:

Uranerz U.S.A., Inc. will test both NaC1/Na C0 and NH 00 as eluants2 3 4 3
during the pilot plant operation. NaC1/Na 00 will be used first.2 3
While this is used as the eluant, Cl is an appropriate excursion

parameter.

NRC Coment 5 (6/16/81)

/ \
J. Referring to p. M-27, what do you propose as a course of

action if the two analyses (split sample) obtained as
excursion confirmation samples differ markedly?

..

Response:

If the two analyses of a split sample differ markedly, the following
procedure would be followed.

1. Any unusual result would be compared to previous data to
determine its potential as an outlier.

2. The sample would be rerun by UUS lab and the outside lab to
determine if the results were caused by a procedural error.

3. Following the procedure, described on page M-27, a second control
sample will be taken three days after an excursion is suspected.

(Revised //f/81)
,
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NRC Comment 5 (6/16/81)

K. It is not clear what water quality parameters you propose to

_

measure during an excursion.

Response:
.

The water quality parameters to be measured during an excursion are
listed on Tables M-5 and M-6. Upper control limits for HCO and C0

3 3
will be added prior to start-up. The parameters were proposed by

WDEQ.

NRC Comment 5 (6/16/81) .

I'l.-
! (,1 L. Referring to pages M-28, M-29 regarding corrective action, it

is not clear what the proposed sampling schedule is after the
first 2 weeks of an excursion.

Response: Add the following to paragraph 1, Page M-29.

Weekly sampling of the monitor well in excursion status, and of all

| other monitor wells, with analysis for all UCL parameters, will be
! done continuously after the first two weeks. This will continue until

recovery from excursion has been achieved and maintained for a continu-.

ous period of at least one month.

!O
!V (Revised 7/6/81)
:
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NRC Conment 5 .(6/16/81)

M. Referring to paragraphs No. 3 and 4 on p. M-29, what is meant
by a " substantial decrease" in concentration?

Response:
,

1

)A 50%, or more, decrease in concentration.

!

!

O

,

!

~ (_ Revised 7/6/81)
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NRC Comment 6 (6/16/81)

Referring to your statement on page M-26, "The leak detection
system will be checked daily for leakage solution during initial
filling of a pond. The time intervals will later be extended to
two weeks", we require leak detection systems to be checked on a
daily. basis.

Response:

Paragraph 2, page M-26, first sentence is revised to read:

The leak detection system will be checked daily for leakage solutions,
as part of the daily walk through by the RST.

~

|

|
|

I-

t

;

O
(Revised 7/6/81)
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NRC Consnents 7. A through 7.I (6/16/81)

Due to the complexity of and detail required to respond to Comment 7,
all parts, the responses are submitted as a supplement to follow
page D-6.15.

.

O

i.

i

!

!
!

i

!O
| (Revised 7/6/81) !

i

|

!

)

|
|
<
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NRC Comment 7 (6/16/81)

!
'The following questions refer to hydrologic test No. 9.
1

A. What " borehole damage" exists in wells SL and 6L as noted on

the graphs? No mention of this exists in the text. Were or
are repair measures necessary?

,

Response:

Bore hole damage is caused when drilling mud or cement invade the

producing formation, thus causing reduced permeability in the immediate
vicinity of the completed interval. No repair measures are necessary.

,

O

1
|

!
I

O !'

(. Revised 7/6/81)

|
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NRC Comment 7 (6/16/81)
.

B. The M-20 wells have different completion intervals than pumped
well 4L. Were the data corrected for the effects or partial

penetration?' If not, provide justification. The subject is
not addressed in the text.

Response:

Transmissivities appear slightly lower in the' center of the proposed
test area than in the outlying monitor wells. This may be due to the*

partial penetration of the pumped well and of those observation wells
that are labeled "L". The "L" wells are located within a radius of
110 ft. of the pumped well which is twice the thickness (55 ft.) of
the aquifer. Within this area vertical flow components will theoretically

.

influence the observed drawdown readings during pump tests. The sedi-

O mentary eavironment in roii front aquifers 4s. however, so versed that
differences in transmissivity have to be expected. The variations in

| Table D-6.5 may be an account of the varying transmissivity through
! the roll front. The differences, however, are small enough to be

f explained as well by errors that are inherent in the pumping test
methods. Correcting for possible partial penetration effects would
not increase the accuracy of the results. The range of transmissivity
values given in Table D-6.5 describes the transmissivity at the test
site in general. It is not practical to assign transmissivity values
to any particular volume of the aquifer smaller than the test site.

i
.

I

.

.

(9'

w./>

(Revised 7/6/81) -
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NRC Connents 7.C. 7,.E and 7.I (6/16/81)

C. There are inconsistencies in the text regarding the log-log
plot for well 4L.,

p. D-6.10: The heterogeneous nature of the transmissivity*

can also be considered responsir.le for the abnormal shape
of the drawdown curve of the pumped well 4L in hydro test

No. 9.

p. D-6.10: The most plausible explanation for the curves*-

shape is a change in transmissivity at a certain distance
from the pumped well.

p. D-6.10: As there are not such deformities (re: obs.*

well curves) the conclusions can be .nade that there are
no hydraulic boundaries within the area between the

O monitor weils.

p. D-6.14: 4L: The early flattening out of the drawdown*

curve is due to a slightly falling flow rate at the time
(200-930-min). The flowrate was then readjusted.

During our site visit Mr. Froehlich stated that the declining*

flow rate was a deliberate measure taken to keep the water
level above the level of the pump.

The following apply to part C, above.

ci: The text needs clarification on the above items.
c2: Why wasn't the test initially run at a lower Q to

eliminate drawdown problems at the pump well?

c3: Was the drawdown data corrected for a variable Q?
If not, this should be done.

O
(Revised 7/6/81)

-
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E. On page D-6.10 and again on D-6.15 it states there were no pressure
changes in the upper and lower aquifers. Data provided indicated a
.5 psi reduction in the lower aquifer and a .2 psi reduction in the
upper aquifer. In addition, the drawdown curve for well 4-M-20

shows a treak from the Theis curve of a nature often indicative
of leakage. Provide a detailed explanation of this observation.

I. Based on all parts of question 7, justify the validity of hydrologic

test No. 9.

Response: 7.C, 7.E, and 7.I:

Lont t;nn pump tests like test No. 9 in this context are conducted to
provide evidence on two possible hydraulic situations that would impair
a solution mining project:

.(3
' '' A. Hydraulic boundaries'-

B. Leaky aquifer conditions.

Hydraulic boundaries can be negative like tight faults or bedrock
contacts. This condition would be observed as increased slopes in
all drawdown curves. There is ..o indication of this in all the pump
test data.

A positive boundary would be an area of recharge to the pumped aquifer
which would be observed as a decline of the slope in all drawdown curves.
Such decline has been observed in only one well (4L). Other reasons
for declining slopes of drawdown curves are:

improving hydraulics in the pumped well.-

changing transmissivity in the distance.-

- declining flow rates.

m

(Revised 7/6/81)
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These factors are axtremely difficult to be quantified exact'y. The'

need to do so would only be justified if there were doubts about the
confinement of the target aquifer in an area within the monitored
leaching zone. Complete confinement of the leaching zone is assured
by the pumping test results as the upper and lower monitor wells did
not react to the pumping of the target aquifer. The small pressure

reduction in both 1-M-30 and 1-M-10 at a late point of time during
test No. 9 can be explained by various other factors:

- a change in barometric pressure.
elastic reactions to pressure changes in the 20-sand-

which is sanbiched between the 10- and 30- sands
(Noorbergum Effect*).

Otherwise the pressure changes are small enough to be explained by

reading error:
,f-

(

Observation Pressure Parked
Well No. Gauge Intervals Readings

1-M-10 0-60 psi 2 psi 25.5 - 25.0 psi

1-M-30 0-15 psi 0.5 psi 8.0 - 7.8 psi

2(1 psi = 0.0703 kp/cm )

If in fact the observed pressure changes were caused by a hydraulic
connection between the aquifers, this connection would be outside of
the monitored area of the 20-sand aquifer as the pressure changes were
observed at a time when the radius of influence from the pumped well

had already reached far beyond the outling monitor wells (M-20 wells).
The drawdown curve 4-M-20 is considered a good approximation of the
Theis-Curve within the limits of accuracy of the method.

*Verruigt, A.1969, Elastic Storage of Aquifers, in:
n) Flow through Porous Media; R. DeWeist, Ed.:'s

Acad. Press, NY, pp. 331-376.

(Revised 7/6/81)
-
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During test No. 9 the pumping rate was held as constant as possible
under field conditions in order to facilitate test interpretation.

3 -I) over aThe average flow rate was 10.91 gpm (0.6910-3 g .sec

period _of 2130 minutes. During that time the extremes were +1.51 gpm
-3 3 -I)(2.2%).-I)(13.8%) and -0.24 gpm (0.015 10(0.063 10-3 ,3 g secsec

| This_ accuracy is considered adequate for this purpose. Drawdown data
from the pumped well were not included into the average calculations
of transmissivity and storage coefficient for this and other reasons
stated above. Drawdown observations in the other wells are not
affected by the slight variations in the pumping rate.

O

,

.

<

l

i

i
,

%

i (Revised 7/6/81)
| |

|
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'NRC Coments 7 - (d/16/81)
3

D. Why wasn't recovery data used in the analysis of test No. 9?
' This data should be analyzed.

Response:

Recovery ' ata from test No. 9 was analyzed (see attached Graph 4L)d

but was not considered relevant.
~

,

NRC Comments 7 (6/16/81)

F. Why wasn't recovery data obtained for the upper and lower aquifers?

()' ' Response:N

; During test No.9, water pressures in the upper and lower aquifers
remained at 2% of the readings they had shown for weeks before
the test and were therefore not measured during the recovery phase

of the test.

!

;

NRC Comments-7 (6/16/81)

G. Why weren't water levels (or pressures) taken prior to starting'

of the pump test and taken into account during analysis?
|
,

Response:

The 0-minute readings of water pressures of each well were taken before
start-up of the pumping tests. They are not included on the graph

' sheets as no attempt was made to quantify the casing capacity and skin
effects which become negligible in the later parts of the curves.

!
1

(Revised 7/6/81)
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NRC Comments 7 (7/16/81)

.

" H. Why weren't barometric data obtained prior to and during the
test and taken into account during analysis?

.

Response: ,

' Barometric. variations may reach extremes of 25 inches (0.635 m) of
,

2water or less than 1 psi (0.0703 kp/cm ). No extreme weather situations

were observed during test No. L Any possible effects on the observed
crawdown curves would have negligible extent.

,

s

'

.

.

.
.

.

.

-

'

.

!

O
I

|
'

(Revised 7/6/81)
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NRC Comment 8 (6/16/81)
! *

i.

iReferring to figure F1-7A, Fluid Flow Path, why are negative values
assigned to injection wells and positive values to production wells
relating to relative water level differences.

, ,.

-

,

Response:

Head pressures are given in feet drawdown. Injection pressures are
therefore negative drawdown.

i

j. r

,

*

.,

i

(Revised 7/6/81)
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NRC Coninent 9 (6/16/81)

Submit additional information re arding the nature of the fluid flow
model.

Response:

The computer model that was used for Figure F1-7A was developed by
the U.S. Bureau of Mines for the purpose of simulating uranium
solution mining. Following is an abt ^;ract of their Report of
Investigation No. 8479* describing the model:

This Bureau of Mines report describes the development and
application of a computer model for simulating the hydrolo-
gical activity associated with in situ leaching. The model

'

is intended to provide uranium resource developers with a() description of the flow behavior of leachants and ground
water during the development, production, and restoration
phases of leaching operation involving an arbitrary pattern
of injection and recovery wells.

Different aquifer environments are modeled, using a closed-
| form solution to the partial differential equation that
| describes three-dimensional changes in piezametric head as
'

a result of pumping from leachant injection and recovery
wells. The computer program can model a maximum of 50
arbitrarily located wells.

* Computer Modeling of Fluid Flow During ?roduction
and Environmental Restoration Phases of In Situ
Uranium Leaching,
US Bureau of liines Report of Investigations 8479,

Q Robert D. Schmidt,1980

(Revised 7/6/81)
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O:

Numerical techniques involving difference quotients and
! Taylor expansions about time points are used to derive

time, velocity, areal sweep, and fluid volume parameters
,

associated with leaching hydraulics. These parameters are
,

output by the program in graphic and tabular formats.
4

Other numeric methods insure that the program running time
I is minimized without significantly affecting the accuracy of

resul ts.

"

.

,

.

LO
l

!

!

|

,

(Revised 7/6/81)
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NRC Comment 10 (6/16/81)

Regarding your statement on page R-2 (part III, reclamation), "the
purified water from these processes (R.O.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",
any such proposed discharges would have to be supported by an analysis
alternatives, including the alternative of discharge to a lined
evaporation pond, covering the environmental and economic impacts
associated with each alternative. Prior approval by the NRC through
the issuance of a special license amendnunt would be required. Our
experience with similar matters indicates an NPDES permit would also

,

be required.

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the
r-
Q' environmental and economic impacts must be made for any alternative

disposal of water during restoration, and, that appropriate permits
and amendments would need to be obtained.

O
(Revised 7/6/81)
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hRC Comment 10 (6/16/81)

Regarding your statement on page R-2 (part III, reclanation), "the
purified water from these processes (R.0.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",
any such proposed discharges would have to be supported by an analysis
alternatives, including the alternative of discharge to a lined
evapnration pond, covering the environmental and economic impacts
associated with eacn alternative. Prior approval by the NRC through
the issuance of a special license amendment would be required. Our
experience with similar matters indicates an NPDES permit would also
be requirea.

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the

([]) environmental and economic impacts must be made for any alternative
disposal of water during restoration, and, tnat appropriate permits
and amendments would need to be obtained.

|

|
\

!

!

,

|
|

!
!

I
!

I

|
|

Ok/ (Revised 7/6/81)
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NRC Comment 10 (6/16/81)

Regarding your statement on page R-2 (part III, reclamation), "the
purified water from these processes (R.0.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",

any such proposed discharges would have to be supported by an analysis ,
alternatives,. including the alternative of discharge to a lined
evaporation pond, covering the environmental and economic impacts
associated with each alternative. Prior approval by the NRC through
the issuance of a special license amendment would be required. Our
experience with similar matters indicates an NPDES permit would also
be required.

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the

O eaviroreentai ead ecoaomic impacts must be made for eay eiteraative
- disporal of water during restoration, and, that appropriate permits
and amendments would need to be obtained.

|

|
|
t

I

|

:

|

t

|

!
i

|

i (d (Revised 7/6/81)
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NRC Comment 10 (6/16/81)

Regarding your statement on page R-2 (part III, reclamation), "the
purified water from these processes (R.O.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",
any such proposed discharges would have to be supported by an analysis
alternatives, including the alternative of discharge to a lined
evaporation pond, covering the environmental and economic impacts
associated with each alternative. Prior approval by the NRC through
the issuance of a special license amendment would be required. Our
experience with similar matters indicates an NPDES permit would also

be required.,

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the

O eaviroa eatei ead ecoao ic <=9ects must be made for ear eiteraetive
disposal of water during restoration, and, that appropriate permits
and amendments would need to be obtained.

(Revised 7/6/81)
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NRC Comment 10 (6/16/81)

Regarding your statement on page R-2 (part III, reclamation), "the
purified water from these processes (R.0.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",
any such proposed discharges would have to be supported by an analysis
alternatives, including the alternative of discharge to a lined
evaporation pond, covering the environmental and economic impacts

,

associated with each alternative. Prior approval by the NRC through
the issuance of a special license amendment would be required. Our
experience with similar matters indicates an NPDES permit would also
be required.

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the

O enviroamentei and economic impacts must be mede for any eiternative
disposal of water during restoration, and, that appropriate permits
and amendments would need to be obtained.

(~}k (Revised 7/6/81)
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NRC Comment 11 (6/16/81)

The NRC routinely requires all solid process residues to be disposed
of in a licensed tailings impoundment. Any alternative proposals
shall require an analysis of alternative methods as indicated by
appropriate criteria of Appendix A of 10 CFR 40.

Response:

Uranerz U.S.A., Inc. acknowledges that all solid process residues must
)

~ be disposed in a licensed tailings impoundment, and will follow the

; proper procedures for their disposal.

i

o
,

'

(. Revised 7/6/81)
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NRC Comment 12 (6/16/81)
'

t

! Any proposal to dispose of contaminated material (clothing, spent
filters, etc.) on-site would require approval of the NRC through

~

issuance of a special license.-

-Response:

}
The Uranerz U.S.A., Inc. procedure for the. disposal of all contaminated
material, including clothing, spent filters, etc.) will be in an
approved NRC disposal site.

,

,

..

O.
I
l.

;

i

I
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|
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URANERZ U.S.A., INC.
,. O t 800 Werner Court
LJ Suite 140

CASPER. WYOMING ete01

July 7,1981

/
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'$ #
DMr. John J. Linehan, Section Leader o

Operating Facilities Section I
Uranium Recovery Licensing Branch
Division of Waste Management
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Docket No. 40-8783
Application for Source Material

.
License

!

f~s Dear Mr. Linehan:-

V
Attached is the material you requested in your letter of

June 16, 1981.

*. Please note our new address above. O
Y

Very truly yours, 9 #
'

\% 1~

9URANE U.S.A., INC. r 0 -

'WQ '

Dr. Christof Schmidt /
Manager of Solution Mining ' C" tb

Attachment:
As stated

cc: M. Hulbert, WDEQ

O. iozov,

f h00\1 '

&-
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URANERZ U.S.A., INC.
:
:!
.

Response to:
,

!' USNRC Letter dated June 16, 1981

i

i- Docket No. 40-8783
4

i

Uranerz Source Material License Application
.

; O.
,

'
,

;

i

i July 7, 1981
1
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'NRC Comment 1.(6/16/81):
1

1

Submit the actual well completion data for well 7-M-20 as was done

for other wells in Table D-6.4.

Response:

Revised Table D-6.4 is inci .Jed giving well completion data for

well 7- M-20 and well 1-M-51.

:

.

; i

.

$

/"T.

' V

!

!

!

!

|

l

O,

!

(Revised 7/6/81)
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Table D-6.4
' List of Hydrologic Test Wells

Completed Interval Hydraulic Head
below ground Ground Elevation on 7/8/80

Well No. Aquifer ft.
~

(m)' 'ft. ~(m) ft. (m)
(Nowabandoned)

3L 20-Sand 502-509- (153.1-155.2) 4829.33 (1491.98) (Will be plugged)

4L 20-Sand 500-507 (152.2-154.6) 4828.62 (1471.76) 4859.24 (1481.10)

SL 20-Sand 505-511 (154.0-155.8) 4833.73 (1473.32) 4859.27 (1481.11)

6L 20-Sand 503-507 (153.4-154.6) 4836.73 (1474.24) -- --

8L 20-Sand 508-519 (154.9-158.3) 4821.83 (1672.74) 4859.11 (1481.06)

1-M-20 20-Sand 492-554 (150.1-169.0) 4828.90 (1471.85) 4858.55 (1480.89)

4-M-20 20-Sand 517-575 (157.7-175.4) 4847.44 (1477.50) 4857.88 (1480.68)

5-M-20 20-Sand ,493-563 (150.4-171.7) 4834.91 (1473.68) 4859.85 (1481.28)

1-M-10 10-Sand 566-666 (172.6-203.1) 4829.90 (1472.15) 4892.79 (1491.32)

1-M-30 30-Sand 419-455 (127.8-138.8) 4836.43 (1474.14) 4856.42 (1480.24)

1-W-51 sl-Sand 85-188 ( 25.9- 57.3) 4836.50 (1474.17) 4800.47 (1463.18)

S 7-M-20 20-Sand 492-555 (150.1-169.3) 4822.50 (1469.90) 4859.46 (1481.16) (6/24/81)

1-M-51 51-Sand 87-187 ( 26.5- 57.0) 4830.00 (1472.18) 4800.60 (1463.22) (6/24/81)

%

$
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NRC Comment 2, (6/16/81)

1
~

Submit results of the well integrity testing program.

|
Response:

Results of the well integrity testing program will be submitted after
the leaching wells have been permitted and drilled.

4

s

4
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(Revised 7/6/81)4
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NRC Comment 3. (6/16/81): ,

Submit a map showing the location and extent of the uranium ore body
in relation to the Ruth ISL site and hydrologic test wells.

Response:
,

Map is attached as Figure D-6.4-1.
,.

!
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(Revised 7/6/81} )
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NRC Comment 4. (6/16/81):

Does Figure D-10.1 represent the radiation assessment sample location
map which the text refers to as "not included"?

i

*

Response:

f

Figure D-10.1 does represent the radiation assessment sample location
map. The text on page RA-1, paragraph 1 should be corrected by
deleting the last two sentences.

!

O

;

,

(Revised 7/6/81) l
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NRC Comment 5. (6/16/81)

A. First Part
<

4

There are obvious errors in Table D-6.9, p. (1), (ex: fluoride
,

mean concentration of 154 mg/1). These should be corrected.

* Response:

.

Table D-6.9, all parts, have been reviewed, proof read, corrections
made as needed, and the revised table is submitted.

.

.

A. Second Part.

In addition, the text states (p. D-6.17) "... comparing the~-

baseline water quality of the proposed leach field as represented
by samples from wells 8L and 4L...". If baseline water quality

'

of the ore zone is to be based on data from wells 8L and 4L
the data for wells 1-M-20 and 5-M-20 should be segregated from

, ,

Table D-6.9, p (1).
. .

Response:

Baseline data for well 8L !s given on Table D-6.9, p. 6, and for
well 4L on Table D-6.9, p.5. Table D-6.9 (i) is included only
for general information.

.

O'

(Revised 7/6/81)

.
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NRC Comment 5(6/16/81) i

B. It appears other errors exist in other parts of Table D-6.9,
(ex: D-6.9, p.5, the standard deviation of total hardness is
listed as 41 mg/1). These tables should be further proof read
and corrections made and copies resubmitted for substitution.

Response:

Table D-6.9, all parts, have been reviewed, proof read, corrections
made as needed, and the revised table is submitted.

NRC Comment 5(6/16/81)

3
(O C. In Table D-6.9 (all parts) the split sample obtained on January 21,

1981, is treated as two independent samples. These are not two
independent samples representative of the natural variation in
water quality but are representative of the variation in lab
analyses. The inclusion of both sets of data in the baseline
determination will not be accepted.

Response:
:

The PAL analyses for the split sample, obtained on January 21, 1981
have been removed from Table D-6.9, all parts, and the table has been
recalculated, and is attached.

|

!
o ;
V (Revised 7/6/81) j

l
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NRC Comment 5 (6/16/81)

D. Both the NRC and DEQ agree that' all data must be screened for
outliers. As an example refer to TD-6.9, p.5. The WAMC0

analysis for radium (January 21,1981), appears consistent with
previous samples while PAL's analysis of the sample is rather
high (even ignoring the fact this was a split sample).
Excluding the high value (223.43) from baseline determination
would not be' an unreasonable judgement. Have all the data
been analyzed for outliers?

Response:

Table D-6.9, and all other tables, have been exanined for potential
outliers. Outliers have been underlined on the tables, and have not

been included in the calculations. Table D-6.9, and all cther tables,

'J are attached.

(_ Revised 7/6/81)
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Table 9-6.2
.

Baseline Surface Water (luality
upstream 5aspilog Potat

(Revised 7/6/81)

.

DATE SAMPLED 3/11/80 6/12/80 7/18/80 10/1/80 12/15/80 5/8/91
"

Temperatere. 8C. Fleid 8' 20 20 0 13-

pH. Unitzs Field 7.6 7.5 7.6 8.3 8,9
pH. Units. Lab at 258 8.08 7.87 8 19 ' 7.77 7.53 8 .;10 .

Conductivity. Suhos. Fleid As41s" 2000 3150 3' 10 12tc
Conductivity. Smos. Lab at 25* 2610 2990 32 .9 3635 3600 15 4
TOS. Eraporation at 1800C p47 2852 3050 3322 3580 1143
Sodlum US 422 489 503 551 II5
Pottsstum 12 16 5 41 23 11
Calcium 235 377 257 232 405 113
N9nesium 78 68 129 161 120 17
Sulfate 1300 1750 1980 2050 2050 66 3.

Chltride 45 45 48 38 50 12
Carbonata 0 it
Sictrbonate 439 354 171 280 659 73
Hydrszide
Tttal ht111 equivalent Njor Cattons 35.65 43.17 44.82 47.74 53.63 15.41-

TItal hilltequivalent Major Antons 35.51 43.48 45.33 48.30 54.86 15.21Abstista value. Charged. Salance 0.20 0.36 0.57 0.59 .21 0.42
Assunta as N N0 NO N0 NO 2.38 hh
httriteasN(0.05) 0.03 ho 0.02 N0 20 km
Fluoride (0.1) 0.51 0.65 0.22 0.30 0.28 - Na
ittil Alkantnity as CACO 3 360 290 140 230 540 6C
TItal Hardness as CACO 3 950 1220 1870 1240 1504 48c
Soron (0.01) NO 0.08 0.1 NO NO E
Aluminum (0.05) 0.02 0.07 NO NO NO E
Arsexic (0.005) ho 0.002 0.008 0.008 0.025 E
Sartum (0.03) 0.04 0.05 NO NO N0 IC
Cadmium (0.002) hu 0.015 0.010 0.010 NO hoi
Chromium (0.01) . NO N0 NO N0 ho h0!
Copper (0.01) NO 0.02 ND 0.02 0.01 .05
Iron. Tetal (0.01) 0.15 0.04 0.04 0.11 0.12 .23
L a d (0.01) NO 0.03 NO NO N0 h0
Nnginess (0.01) 0.23 0.17 0.07 1.22 9.8 .19hercury (0.0005) NO NO, NO ND N0 20
Etchel (0.02) NO 0.03 NO NO N0 ho
Selentum(0.005) e NO ho no h0 h0 NO
Itac (0.005) ND 0.39 0.07 0.04 3.021 Nol'.alybdenue (0.05) NO ho ha no ho noUrantum.U30.(0.001) 0.058 0.025 0.046 0.149 0.045 0.0068
VJatdtum V205* (0.05) ho 0.06 No 20 No NO
Radium 226 PtC/L (0.5) 2.8 0.34 0.5 1.3 2.5 3.2
hadium. Preciston. PtC/L 30.6 20.3 20.4 10.6 10.8 * an.7

Analyses reported in milligrams per ilter encept idwre noted.

( ) detection ilmit.
ND - act detected.

*
.
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Table D-6.3

Baseline Surface Wter Quality
commstream Sampling Potat

-(Revised 7/6/81)

t

DATC 5ApetED 3/13/80 6/12/80 7/18/80 10/1/80 12/15/80 sJa/a1

Temperature. 8C Field 7 20 25 4.8 9

pH. Units Fleid 7.4 7.5 7.0 8.2 7.8

.
pH. Units. 8.ab at 250C 7.61 7.64 8.06 7.41 7.6 7.88

| Conductivity pahos. Field Ambient 1900 3800 6000 1000

Conductivit/. i.shos. Lab at 25 C 2610 3481 -- 53 % 3425 41710

105. Evaporation at 180*C 2448 3328 4588 5526 3862 3M7
Sodium 360 480 634 758 529 154

i Potassium 9 15 33 35 15 17

| Calcium 261 401 477 521 433 377

1
Nagnesium 95 124 203 215 73 142

Sulfate 1495 2060 2925 3475 1960 232.1+

i Chloride 35 52 62 60 59 W
*

' Carbonate O 0,

i StCarbonate 293 415 403 til 500 305
Hydroatde
Total Nt111 equivalent hjor Cattons 36.72 51.68 C3.81 77.54 51.00 55.02
Total M1111 equivalent Major Antons 36.90 51.1 3 69.20 77.33 50.63 54.84
Absolute value. Charged. Balance 0.24 0.53 -0.21 0.14 0.36 0.16 .'

Ammonta as N ND NO NO MD 0.45 No

uttrate as N LO.05) u.03 ND 1.0 ND ND NO'

Fluorlde (0.1? 0.27 0.54 0.24 0.74 0.23 0.27
240 340 330 173 410 250Total AlkaltaIty as CACO 3

1040 1510 2025 2184 1380 1524
Total Nardness as CACO 3j

Baron (0.01) - 0.07 0.08 ND ND NO ND
i

| Aluminum (0.05) 0.03 0.07 N3 ND 0.06 0.16
1 Arsenic (0.005) ND 0.003 0.010 .012 ND ND

1 Bartus (0.03) ND 0.09 NO ND ND ND ..

Cadmium (0.002) NO 0.012 0.020 0.009 ND 0.011

Chromium (0.01) NO NO ND NO ND ND
.

| Copper (0.01) NO 0.01 NO 0.02 0.01 ND

! Iron. Total (0.01) 0.07 0.03 0.07 0.21 0.96 0.23

tead (0.01) ND 0.03 ND 0.02 ND hD
'

Nan 9anese(0.01) 2.3 1.49 2.51 0.41 4.0 0.16
(0.0005) NO ND ND ND NO NO

Mercury (0.02)Nickel MD 0.03 ND 0.03 NO ND
NO NO ND NO N0 fl05elentum(0.005) e

2fac(0.005) MD 0.31 0.07 0.06 0.026 0.025
h>1ybdenus(0.05) ND ND ND ND NO ND

Uranium I:308 (0.001 0.046 0.029 0.007 0.009 0.045 0.002
Vanadium V205 (0.05 ND 0.23 ND NO ND NO

Radium 226. PIC/L (0 5) 0.7 0.23 0.7 1.5 2.5 1.9
Radium. Prectston P1C/L , 10.2 20.3 10.7 10.7 10.8 so.5

Analyses reported in allligrams per liter except where noted.

( ) detection ilmit.
ND - not detected.

.
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Table D-6.9 (1)
(~') Baseline Water Quality Data
V 4L, 8L, 1-M-20, 4-M-20, 5-M-20, 7-M-20

20-Sand Aquifer (Revised 7/6/81)

No. of Maximum Minimum Std. (c)DATE SAMPLED Samples Observed Observed Mean Deviation
Temperature, C, Field 32 15 11 13.3 1.2-

pH, Units Field 32 9.8 8 8.7 0.5
0pH, Units, Lab at 25 C 32 9.25 7.78 8.18 0.35

Conductivity, ymhos, Field-Ambfent 24 605 390 442 50

Conductivity, ymhos, Lag at 25 C 32 636 445 523 41

TDS, Evaporation. at 180 C 32 374 289 326 20
Sodium 32 i21 98 108 6

Potassium 32 9 3 4.5 1.4
Calcium 32 10 1 6.4 2.0
Magnesium 32 7 1 2.5 1.7 .

Sul fate 32 128 68 97 16
Chloride 32 14 3 6.9 2.8
Carbonate 24 67 0 15.5 17
Bicarbonate 32 195 22 164 35
Hydroxide -

Total Mil 11 equivalent Major Cations
73
ij Total Mil 11 equivalent Major Anions
' Absolute Value, Charged, Balance

Anunonia as N 32 0.3 ND 0.09 0.07
Nitrate as N (0.05) 30 0.21 ND 0.06 0.04
Fluoride (0.1) 31 0.85 0.14 0.51 0.16
Total Alkalinity as CACO 32 172 130 154 8

3
Total Hardness as CaC0 32 33 7 23.9 6.0

3
Baron (0.01) 32 0.1 ND 0.03 0.03
Aluminum (0.05) 32 0.4 ND 0.12 0.11
Arsenic (0.005) 26 0.094 ND 0.014 0.019
Barium (0.03) 32 - ND 0.03 -

Cadmium (0.002) 32 0.012 ND 0.003 0.002
Chromium (0.01) 32 0.02 ND 0.01 0.002
Copper (0.01) 32 0.02 ND 0.011 0.003
Iron, Total-(0.01) 32 0.2 ND 0.077 0.067
Lead (0.01) 31 ND 0.01 --

Manganese (0.01) 32 0.07 ND 0.018 0.013
Mercury (0.0005) 32 ND 0.0005 --

Nickel (0.02) 32 - ND 0.02 -

Selenium (0.005) 30 0.005 ND 0.005 -

Zinc (0.005) 28 0.34 ND 0.046 0.082
Molybdenum (0.05) 32 - ND 0.05 -

Uranium, U Oo, (0.001) 32 0.071 <0.001 0.010 0.015
(0.05) 32 - ND 0.05

Vanadium,VOy,iC/L(0.5)
-

Radium 226, P 31 225 0.5 56.2 71.5
G Radium, Precision, PiC/L

.V
, .

Analyses reported in milligrams per liter except where noted.

( ) detection limit.
ND - not detected.

-_ ___ _ _ _ _ __ _ _.



e

~ (
b

|
1

.

TAa LE D-6.9.p. l . '
Baseline Water Quality Data For

20-Sand Aquifer
( Aavised 7/6/81)

M2L 1-M-20
Standard. .

Maaleim Mintaa . DeviationNo. of.

DA u sArau D 2/11/e0 6/12/s0 7/18/s0 10/1/e0 12/16/80 1/21/81' 5/11/81 Sas,les ' observed observed Nean (a)
supertture,(C, Field 12 13 14 14 14 I3 14.5 7 14.5 12 13.53 0.87lei,thits Field s,3 s.4 8.2 8.5 8.7 8.8 8.7 7 8.8 8.2 8.51 0.23

4

C5ss, thits, tab at 25 Ic 8.24 8.0 8.40 8.09 8.28 7.95 8.65 7 8.65 7.95 8.23 0.24
'

i nnhetivity, whos, Field->biant. 390 410 450 410 400 400 6 450 390 410 21Cnrductivity, whoe, tab at 25 C 460 500 509 477 512 552 525 7 552 460 505 30.3'ns, Evatoraticut at 1809c 320 329 30s 289 295 303 306 7 329 289 307 14i sdium 110 10? 104 98 101 104 108 7 110 98 105 4.4i Potasalue 3 5 4 3 5 3 3 7 5 3 3.7 0.95| Calchse 6 5 6 5 6 6 3 7 6 3 5.3 1.1m pertus 3 2 * 3 1 1 1 7 3 1 2.0 0.93sulfita 91 115 as 68 86 se 70 7 115 68 87 16
i citoride 10 7 8 14 J 6 7 y 14 3 y,g 3,4Cartuata 10 * 3 17 31 0 26 g 31 0 15.5 11.5

*

ticutx:aut. 181 151 151 188 120 183 153 y 133 3* 161 25afydroxide
wtal Mi111 equivalent Ma}or Cations 5.42 5.28 5.17 4.84 d.90 4.98 5.01*

wtal Hillimpivalent Major Anions 5.47 5.30 5.13 4.sg 4.87 5.00 5.01-
' Absoluta value, Otarged, salanca 0.46 0.19 0.39 0.58 0.31 0.2 .

hacnia as N 0.30 to 0.11 to NO NO N0 g 7 0.30 ND 0.09 0.09Mitrita as N (0.05) 0.21 to 1.0 to NO N) NO 6 0.21 ND 0.08 0.07rheride (0.1) 0.54 0.40 0.04 0.74 0.40 0.61 0.30 6 0.74 0.3 0.498 0.162mtzi Alkalinity as CacD 165 140 152 154 150 150 168 7 168 140 154 103'Itatal Hardness as CaCD 2s 21 28 25 ' 19 39 12 7 28 12 22 6
3norun (0.01) 0.02 0.1 to se 0.06 NO ND 7 0.10 NO 0.031 0.035Aluairue (0.05) to 0.40 to to .19 NO NO 7 0.40 No 0.12 0.13Arsenic (0 mis) fL 002 0.006 0.010 0.004 NO NO NO 5 0.01 No 0.006 0.0021 Barium 40.038 to m to to to NO NO 7 . MD .03 .

'

Calmium (0.002) to m to 0.005 NO 0.002 NO 7 0.005 ND 0.0024 0.0011cutsmium (0.01) pc to to to NO NO NO 7 NO 0.01'-cm,x g0.0a to to HD to 0.02 NO .01 7 3.02 * No 0.0114 0.0038
.

Iron (0.01) 0.17 0.12 0.01 0.02 .19 0.06 .08 7 0.19 0.01 0.093 0.070t.aad (0.01) to se to 30 NO NO O 7 h0 0.01Margenese (0.01) 0.07 0.03 to to 0.02 0.01 .01 7 0.07 NO 0.023 0.022

.
.

Hertury (0.0005) to 30 se to , NO NO NO Fi
ND 0.00055:1chs1 (0.02) 36 to le le NO NO NO 7

.
.

NO 0.02Selenius (0.005) te- 0.005 0 003 le . NO NO ND 6 0.005 No 0.005
-

.

Zinc (0.005) 0.07 M 0.02 0.03 .033 .024 NO 6 0.07 ND 0.03 0.02
.

Ital p (0.051 m te se le MO NO NO 7 No 0.05-Uranium, (0.001) 0.003 0.011 0.001 0.003 ,001 4 .001 n0.001 7 0.011 0.001 0.003 0.0037
., .

vanailun, (0.05) to 30 te se NO NO NO 7,

NO 0.05-
h otum 226, c/t. (0.5) 1.3 0.68 0.s 0.4 3.7 5.8 1.6 6 5.8 0.68 2.3 2.0

.

mailus, Precisics, PLC/l. 10.3 30.4 10.5 20.3 1.0 11.4 so.5,

Analysos reported ist milligrams por litar exompt ndere notad. The underlined data are
( 3 detection limit. considered as outliers and

hW|,]gy,If,to - set dotseted. g

.

a
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j TABLE D-6.9, p.2.
Baseline Water Quality Data Fori

20-Sand Aquifer:

j (Newtsed 7/6/81)

M2J. ' 4-M-20 Standard
No. rf Maximum Minimum Deviatica

IW E SAMP12D 6/12/80 7/14/80 10/2/80 12/15/80 1/20/81 5/11/81 Samples Observed Observed . Mean (o)'
! '

i

| heprature,QC, Field 11.5 13.8 14.2 14.2 11 13 6 14.2 11.0 13 1.4
'

pt, thita Field 9.6 9.6 8.9 9.8 9.4 9.0 6 9.8 8.9 9.4 0.36
Cpt, thits, tab at 25 C 9.25 8.56 8.61 8.25 8.36 8.85 6 9.25 8.25 8.65 0.36

a Onbetivity, imhos, Field-Anblant 405 500 - 4D0 450 4 500 400 439 47
Q1mbetivity, istos, tab at 25 C 445 494 517 547 566 546 6 566 .445 519 440

tts, Evaporatim at 180 C 343 33a 305 331 345 k 320 6 345 305 330 15
satium 115 11J 99 113 118 108 6 118 99 Ill 6.7
notassian 7 9 3 6 4 5 6 9 3 5.7 2.2
calciun 1 7 6 7 5 4 6 7 1 5.0 2.3
mgnesium 1 2 3 1 T

_

97 6 128 76 104 17
1 6 3 1 1.5 0.8 '

sulfata 128 106 76 105 114 *

thieriae 9 10 13 3 6 4 6 13 3 7.5 3.8
34 1R 31 26 19 6 67 TR 29.5 22.0cr.rtrnata 67

.120 185 129 ' 132 137 6 185 22 121 54ticastxmate 22
Hydamide
1dtal Mil 11 equivalent Major cations 5.31 h.61 4.93 5.50 5.56 5.11
1dtA1 Mil 11 equivalent Major Anims 5.50 5.58 4.98 5.41 5.57 5.01

; Maulute value, ciarged, Balanm 1.16 0.03 0.53 0.82 0.09 .99
Anacnia as N 0.22 0.14 to MD 0.12 NS 6 0.27 ND 0.11 0.07
Nitrata as N (0.05) . to Jf._ to 0.05 ND ND 6 0.05 NO 0.05 -

riuoride (0.1) 0.65 0.57 0.57 0.51 0.85 .36 6 0.85 0.36 0.59 0.16
total Alkalinity as cacn 130 155 152 158 152 144 6 158 130 149 10.2

310tal liardness as cacD 7 25 27 22 16 14 6 27 7 18.5 7.63Boron (0.01) to 0.1 to MD ND NO 6 0.1 NO 0.025 0.037
Alianinus (0.05) 0.25 30 30 ND NO ND 6 0.25 NO 0.083 0.082
Arsenic (0.005) 0.000 0.014 0.008 E. ND ND 5 0.014 No 0.008 0.0037
Baritan (0.03) to to DO ND NO ND 6 ND 0.03- -

caenium (0.002) to 0.012 HD ND 0.005 NO 6 0.012 ND 0.0042 0.0040
Ouunium (0.01) 0.01 to DO ND ND ND 6 0.01 ND 0.01 -

Quer (0.01) to to 0.02 ND 0.01 ND 6 0.02 NO 0.0117 0.0043
Ir m (0.01) 0.01 0.06 0.09 0.01 .20 ,17 6 0.2 0.01 0.09 0.080
Imad (0.01) 90 to te ND ND NO 6

' ' NO 0.01 --

Manganese (0.01) 0.01 to Np .01 .01 01 6 0.01 ND 0.0' -

Mrreury (0.0005) ID to to e NO ND NO E - ND 0.0005 -

Nickel (0.02) 30 90 to le ND ND 6 ND 0.02 -, -

Selenium (0.005) IO DO ' ic NO ND NO 6 NO 0.005 --

Zinc (0.005) 0.31 0.04 0.04 .002 .013 NO 5 0.31 ND 0.082 0.129
Polytalenssa (0.05) le le to NO NO NO 6 ND 0.05 --

Uranissa U , (0.001) 0.020 0.005 0.007 0.007 .07* 0.001 6 0.028 0.001 0.0113 0.0104
Vanaitum, (0.05) 90 to to NO NO NO 6, * N0 0.05 -

Radium 226, C/t. (0.5) 4.7 6.7 4.6 5.8 7.0 9.7 6 9.7 4.6 6.42 1.89 .

Rmilun, Precision, PiC/I. $1.3 11.5 11.2 al.2 11.5 31.2

Analyses reported in anilligrane per litar ammpt seutre noted. The iederlined data are
( 1 detection limit. constdered as out1ters ar.d

magd d $= *to - not dei.ci.d.
a - t, ace.



-

0 0 (O
J

TASLE D-6. 9. p.3
Sasaline Water Quality Data For

.
20-Sand Aquifer

! (Revlsed 7/6/81)

m24 M70 Stendard
No. Ot Maalmum Minlaum Deviation.

DrIE SAMP11D 6/12/80 7/15/80 10/6/80 12/15/80 1/21/81 5/8/81 - Saseles observed Observed Mean (a)

w s:ture, t , Field 13 14 14.4 14.3 14 14.5 6 14.5 13 14 0.6pf, thits Field 8.4 8.0 3.6 9.3 8.4 8.4 6 9.3 8 8.5 0.40ps, thits, tab ,at 25 C 7.93 7.78 7.92 7.94 7.9G 8.32 6 8.32 7.78 7.98 0.18onductivity, wies, Field-Anblent 450 500 450 440 4 500 440 460 27

.

onectivity, voics, tab at 25cr: 4eo 497 534 558 579 636 6 6 36 480 547 57gIrs, :wpration at la09c 349 344 347 338 342 374 6 374 338 349 13Solitsa
. 121 114 107 110 115 111 6 121 107 113 5gotusis,n 5 6 5 4 3 3 6 6 3 4.3 1.2

"

Calcium 8 8 10 8 7 4 6 10 4 7.5 2.0pagratitan 1 3 1 2 2 3 6 3 1 2.0 0.9sulfsta 120 108 106 105 116 92 6 120 92 108 10

;

. Oslorik 7 10 4 3 5 6 6 10 3 5.8 2.54 Castronata 0 0 12 3 12 0 4 6.9gicart: nata 185 195 181 190 190 176 6 195 176 186 7t#ydroxide.

wtal Mil 11 equivalent Hajor Cations 5.87 5.76 5.36 5.45 5.59 5.36wtal Hilliequivalent Major Anions - 5.73 5.73 5.29 5.38 5.67 5.37msoliaa value, Omrged, Balance 1.21 0.26 0.75 0.65 0.71 0.C9Anwnia as H . m 0.16 0.13 ND ND f3 6 0.16 ND 0.08 0.05Mitrita as H (0.05) 30 0.2 30 ND N1 t!D 6 0.2 ND 0.075 0.061-Fl u ide (0.1) 0.61 0.57 0.e5 0.51 0.74 0.36 6 0.85 0.36 0.607 0.172wtal Alkalinity as CACI)3 - 152 160 148 156 156 If5 6 165 148 156 6wtal Hardness as Cac)3 24 32 . 29 28 26 22 6 32 22 27 3.6Borc i (0.01) 0.1 * to- to ND ND ND 6 0.1 ND 0.025 0.037A16snisun (0.05) 0.16 to 0.29 0.08 ND HD 6 0.29 ND 8.113 0.097
*

Arsenic (0.005) 0.041 0.016 0.032 .008 ND 0.012 & 0.041 ND 0.019 0.014maritsu (0.01) to to to NO ND tto 6 - ND n3 -Cahnitsa (0.002) to 0.003 0.004 ND ND - 4:D 6 0.004 ND 0. 25 0.0008Ounahan (0.01) 0.02 to HD ND ND f:D 6 0.07 #10 0.0117 0.0042
.

Qatper (0.01) to to le .01 ND kD 6 0.01 ND 0.01 -

,

Irces (0.01) 0.04 . . 0.05 0.16 .01 0.09 0.07 6 0.16 0.01 0.07 0.052ga r en le to to ND ND ED 6 NO 0.01 -
-m nganese (0.01) 0.04 to 0.04 .03 0.01 0.02 6 0.04 NO 0.025 0.014mrcury (0.0005) to m W NO N0 HD 6 NP 0.0005-Nickel (0.02) I to m ND ND f:D 6

-

ND 0.02'-
Selenitsa (0.005) to - ND to NO ND H3 6 - NO 0.005

-

Zirs (0.005) 0.34 0.007 0.03 .005 0.024. G 6 0.34 NO 0.c685 0.1334
.

stalytx5esus (0.05) to 30 le NO ND AD 6 ND C.05 -Uranham, U (0.001) 0.045 . 0.003 0.003 * 4 .001 0.004 0.001 6 0.045 < 0.001 0.00v5 0.0174

-.

vana51tsu. , (0.05) le to m 90 ND t.D 6 '

ND 0.05Ralitsu 226 (0.5) 0.5 0.8 1.3 1.3 3.0 1.3 6 3.0 0.5 1.37 0.87
- -

ludissa, Precision, PIC/1, 30.4 10.5 20.7 20.6 21.0

Analyses auprtad in all11grama per litar emcept share notad.
.

( ) &tection limit.
m - rot detectas.
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Table D-6.9, p. 4

g Baseline Water Quality Data
1 /- 20-Sand Aquifer (Revised 7/6/81)

WELL 7-M-20 (New)

. DATE SAMPLED 5/8/81

Temperature, . C, Field 15 -

pH, Units Field 8.4
0pH, Units, Lab at 25 C 8.26

Conductisity, u hos, Field-Ambfent '440m

Conductivity, u hos, Lag at 25 C 550m
TDS, Evaporation at 180 C 356
Sodium 106
Potassium 3
Calcium 4
Magnesium 2
Sulfate 78
Chloride 8
Carbonate 10
Bicarbonate 176
Hydroxide -

Total tiilliequivalent Major Cations 5.05
('O) : Total Milliequivaient liajor Anions 5.07

' Absolute Value, Chargsd, Balance 40
Arrmonia as N ND
Nitrate as N (0.05) .ND
Fluoride (0.1) 0.30
Total Alkalinity as CaC?.~

18
161

Total Hardness as CaC03
Boron (0.01) ND

Aluminum (0.05) ND

Arsanic (0.005) - ND
"arium (0.03) ND
Cadmium (0.002) ND

' Chromium (0.01) ND
Copper (0.01) ND

| Iron, Total-(0.L1) .20
Lead (0.01) ND
Manganese (0.01) .02
Mercury (0.0005) ND *

| Nickel (0.02) ND~

Selenium (0.005) ND
| Zinc (0.005) .015

Molybdenum (0.05) ND
'

Uranium, U,0 , (0.001) .001
Vanadium,V 0 , (0.05) ND2Radium 226, PiC/L (0.5) 7.8
Radium, Precision, PiC/L 1.1g

V
Analyses reported in milligrams per liter except where noted.

| ( ) detection limit.
ND - not detected.
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TABLE D-6. 9, P. 5.
Baseline water Quality Data For

20-Sand Aquifer
(Revised 7/6/81)

M2L 4L
StandardNo. of Heafsum Nintaun DeviationDPct SA.v!J23 6/12/80 10/8/80 10/0/80 12/16/80 1/21/81 5/14/81 Saseles observed Observed Mean (a)*

Walertturw, CC, Field 12 -14 14.6 12.0 11 13 6 14.6 11 12.8 1.4

,

pt, twits Field 8.5 8.6 8.6 8.4 8.5 8.4 6 8.6 8.4 85 010ps, thit.s, Emb at 25 c 7.81 8.43 7.88 7.91 7.84 7.83 6 8.43 7.81 7.95 0.24nailuctivity, unhos,' Field-Anbient 605 500 440 390 410 5 605 390 469 87
-

centetivity, patos, lab at 25 C 453 524 512 529 572 535 6 572 453 521 39us. Evasoration at 180 c 332 308 312 311 329 346 6 346 308 323 15salissa 112 102 104 107 112 112 6 112 102 108 5Potmsitze 5 6' 5 4 3 5 6 6 3 4.7 1.03Cdcitan 8 7 6 8 8 9 6 9 6 7.67 1.03twresitan 2 3 2 1 1 2 6 3 1 1.83 0.75sulfate 110 85 75 - - 96 105 117 6 117 75 98 16Osloride 8 10 8 4 5 6 6 10 4 6.8 2.2Cartnsate 22 0 0 0 4 22 0 5.5 11

.

Cicatona t, 193 142 185 185 185 183 6 193 142 179 18atydrox.ide
wtal Milltequivalent Major cations 5.6% 5.19 5.11 5.23 5.43 5.61htA1 Mil 11 equivalent M,njor Anions 5.69 5.17 5.03 5.14 5.35 5.60
msolute vattne, curved, Dalance 0.35 0.19 0.16 0.87 0.74 0.09Anncnia as N to 0.18 m ND ND NO 6 0.18 ND 0.072 0.053Nitrate as N (0.05) to to 10 ND ND ND 6ritoride 0.54 0.51 0.14 0.43 0.57 0.51 6 0.57 0.14 0.445 0.156

NO O 05- -

Statal Alkalinity as cdD 159 153 152 152 151 150 6 159 150 153 3
3wtal Hardness en 23 37 30 23 24 24 30 6 33 23 27 4.2

,

noron (0.01) 0.08 0.1 to ND ND ND 6 0 08 ND 0.037 0.042
,

! Altanimsa (0.05) 0.2p to to ND NO ND 6 0.20 ND 0.075 0.061

,

Acsenic (0.005) 0.014 0.014 0.012 0.003 ND 0.001 4 0.014 ND 0.011 0.004Baritsa (0.03) to to m N0 ND ND 6 - ND 0.03Calaitre (0.002) to 30 to ND ND 0.003 6 0.003 ND 0.0022 0.0004
-

Outenitsa (0.01) to to 90 ND NO NO E ND 0.01Cosper (0.01) to to ID ND ND ND 6
- -

ND 0.01 -1st n (r :t) 0.02 0.05 0.14 .03 0.04 ND 6 0.14 ND 0.048 0.047
-

1r4 0.15 to to NO ND NO 5
.

ND 70.01 --
tesngan .01) 0.01 0.01 to .01 0.01 0.02 6 0.02 ND 0.011 .0.004terem. J005) .to to E NO ND ND 6 . ND 0.0005Nicks 1 69.02) to m W NO NQ ND 6 ND 0.02

-

Selenitsu (0.005) te _0.00], 90 ND ND ND 5 ND 0.005 -

-
-

zirc (0.005) 0.89 to 0.01 .009 0.037 0.006 5 NO O 013 0.013

*
,

etalA:dentan (0.05) ~M m m No NO ND 6 - No d.05Uranitsa, (0 001) 0.006 0.010 0.011 0.003 6.004 40.001 6 0.011 <0.001 0.0058 0.0040
, -

Vanaditsu, , (0.05) te m E ND NO NO 6b iltsa 226, IC/L(0.5) 175 161 127 156 143 225 6 225 127 165 34

ND 0.058 --

hiitw, Precision, PiC/1. 37 27 27 26 17 26

Analyses reported in adlligt por litar except s4.ere noted The underijned data are *

( ) detectier. limit. consWred as outHen and
are not included in the .

to - not detecta1. calculations.
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TAB 1.F. D-6.9, p. 6.
Baseline water Quality Data For

20-6and Aquifer
(Newtsed 7/6/81)

4

m 81. Standard
No. of Mealaism Minimum . Deviattor.EW1E SAPS'12D 6/12/80 7/23/Sb 10/6/80 12/16/80 .,1/22/81 5/11/81 5aspies Observed Observed Mean , (e) ~

Nsmersture, CC, Field 11.5 14 14.4 12.0 13 .12 6 14.4 11.5 12.8 1.2
set, thits Field 8.6 8.6 8.8 8.6 8.2 g.4 6 9.4 8.2 8.7 0.40set, thits, lab at 25 C 7.82 8.25 8.12 7.98 7.90 8.48 6 84 7.82 8.09 0.25
ctr&ctivity, wtos, Field-Anblent 445 500 - 400 420 4 400 441 430otr&ctivity, wtos, lab at 25 c 468 523 511 523 566 534 6 566 468 521 32'ns, vtlen at 187t 332 299 321 310 335 328 6 335 299 321 14Sodita 109 99 105 106 510 109 6 110 99 106 4
Potaszisse 5 5 5 4 3 4 6 5 3 4.3 0.8Calcias. 6 6 10 8 6 7 6 10 6 7.2 1.6Mwpmits. 2 4 1 1 3 1 6 4 1 2 1.3Sulfita 9a 75 99 99 108 84 5 108 75 - 94 12Oticriae 6 9 9 4 e5 4 6 9 4 6.2 2.3C 4tmata 17 0 0 41 4 41 0 14.5 19.4Licastmata 193 163 178 183 k85 127 6 193 127 172 24Nydroxia-
'Ibtal M1111 equivalent Major cations 5.33 5.01 5.28 5.19 5.42 5.27setal Mil 11 equivalent Major Anions 5.38 5.05 5.23 5.17 5.42 - 5.31 -*

Absoluta value, Ounzged, Balanas 0.47 0.20 0.48 0.19 '0 0.38
Armmit a3 H tD 0.28 0.21 ND ND ND 6 0.28 ND 0.115 0.103Nitrit2 ts N (0.05) 70 PD ND NO .ND NO 6 ND O.05 0.039-

nuc;:Ide (0.1) 0.43 0.38 0.51 0.43 0.65 0.27 6 0.65 0.27 0.445 0.128sutti Alkslinity as ca00 159 162 146 150 p51 172 6 172 146 157 1031btal Hardness as CacD 23 32 29 24 28 21 6 32 21 26 4.23sc.rm (0.01) 0.08 to DD ND ND NO 6 0.00 ND 0.022 0.029Altatirmse (0.05) 0.38 to 0.23 .15 ND 0.3 6 0.38 ND 0.19 0.14Arsmic (0.005) 0.094 0.022 0.008 .. 001 ND NG 5 0.094 ND 0.027 0.038Baritsa (0.03) - 2 ND 70 ND 'ND ND 6 - ND 0.03 -

Cadmitza (0.002) to 0.004 0.008 ND ND ND 6 0.008 ND 0.0033 0.0024Otrcmitan (0.01) PD ND ID NO NO ND 6 - ND 0.02 -
Copp2r (0.01) 0.02 90 m ND ND NO 6 0.02 ND 0.0117 0.0043Irm (0.01) 30 e.01 0.14 .02 0.01 0.16 6 0.16 ND 0.058 0.071tead (0.01) PD m 30 ND ND NO 6 -

ND 0.01 -
Manganese (0.01) 0.02 0.03 0.02 .01 0.01 NO 6 0.03 ND 0.0167 0.0082H=rcury (0.0005) PD DD to NO NO NO 6 ND 0.0005 -..
NicM1 (0.02) 70 m PD ND ND NO 6 ND ' O.02 --

Selenitsa (0.005) PD 80 90 ND . NO ND 6 ND ' O.005 --
tinc (0.005) 0.08 0.04 0.06 .004 .019 NO 5 0.08 ND 0.041 0.030Malytxkrass (0.05) 30 70 ID ND NO NO 6 - ND 0.05 . ' -'trartitse, (0.001) 0.071 0.026 0.019 .019 0.' 03 0.008 6 0.071 0.003 0.024 0.0240,

vanadissa. (0.05) ND . 90 to ND ND ND 6 - ND 0.05 -

.

Nadissa 226, c/1. (0.5) 120 136 14 143 83 131- 6 143 74 115 29hiinsa. Preciaicm, Pic/1. 16 17 15 26 ,$5 84

'

Analysea avgorted in milligrams ger liter e3 supt dere roted. The underlined data are
( ) detecticn limit. considered as out18ers and

are not included in the
tD - not detected. calculattons.

*

I
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Table D-6.10
Baseline Water Quality Data for

well 1-M-30 - 30-Sand ,

(Sevised 7/6/81)
tate sAssun 2/11/80 6/12/80 7/18/s0 10/8/80 12/18/80 1/20/81 5/13/81 h( Ddd @ v$ a'

'%sgerature, T, Meld 8 13.5 13 14.5 13 14 6 14.6 8 12.7 2.4

d Mean
gH, thits riald 10.0 9.8 10.4 10.2 9.8 9.6 9.6 7 10.4 9.6 9.9 0.3
ga, tmits tab at 25T

. 9.60 9.51 9.54 9.26 9.14 8.88 9.43 7 9.6 8.88 9.34 0.26Qwductivity, indus, Field-Ant:1ent 410 605 600 - 400 480 440 6 605 400 489 92

,

i Onluctivity, sados, tab at 25'c 550 555 575 535 605 658 4 35 7 658 4 35 559 69
tts, E:vasorat.Lon at 180*C 359 381 362 3 36 378 366 326 7 381 326 358 23

.
smitts. 126 135 125 315 135 130 113 7 135 113 126 9
Iotassian 7 10 13 7 7 5 5 7 13 5 7.7 2.9

>
calcius 2 1 - 4 2 2 3 2 7 4 1 2.3 1.0
mgnestua 1 1 1 -4 1 2 1 7 4 1 1.57 1.13
sulfata 85 98 70 76 105 86 88 7 105 70 87 12
Ottoride 14 14 18 14 9 9 9 7 18 9 12.4 - 3.5
cartonata 96 108 126 86 96~ 65 67. 7 126 65 92 22
Bisartonata 39 22 46 39 122 49 6 .122 22 53 '35

,

Hydroxidei

! stal Mil 11 equivalent Major Otions 5.84 6.26' 6.05 5.61 6.23 6.10 5.18stal M1111apivalent Major Antons 6.00 6.39 6.17 5.53 6.27 6.20 5.11

<

! M soluta value, Chargal salance 1.35 1.03 0.98 0.27 .32 0.81 0.66Asmonia as N 0.30 m 0.20 . ND NO NO NO 7 0.3 NO 0.11 0.10Mitrata as N (0.05) 0.17 m 0.4 m NO ND NO 7 0.4 ND 0.117 0.133
rimaride (0.1) 1.07 1.16 0.14 1.38 0.99 1.07 0.65 7 1.38 0.65 . 1.01 0.25
ttal Alkalinity as CmCD 192 198 210 180 192 208 151 7 210 151 190 20
ttal hardness as caco 3 8 7 14 22 9 16 7 .7 22 ' 7 12 5.7

3Ikarun (0.01) ND 0.1 m m NO NO NO F 0.1 ND 0.023 0.034
Alunismsa (0.05) 0.31 0.28 * m m m No NO 6 0.28 ND 0.09 0.094
Armenic (0.005) m m 0.000 m NO NO NO 7 0.008 ND 0.0054 0.0011

*

Baritsa (0.03) 0.04 30 , m' 30 NO NO NO- 7 0.04 NO 0.0314 0.0038
cahnian (0.032) le m m to ' .003 .003 NO 7 0.003 ND 0.0023 0.0005
Ouumdtsa (0.01) le to m ND m No NO 7Qwar (0.01) 80 m 40 ND .01 ND 0.02 7 0.02 NO O.0114 0.0038

.- NO 0.01Iron, %tal (0.01) 0.06 0.03 0.03 0.17 .07 0.04 0.06 7 0.17 0.03 0.066 0.049

-
.

Im1 (0.01) BD ID ND to ho NO NO F - ND 0.01
huspriese (0.01) 0.02 0.02 le HD NO NO ND 7 0.02 ND 0.013 0.005

-
mrcury (0.0005) De 80 m ND NO NO ND 7 - NO 0.0005 -Nickel (0.02) BD 80 80 80 NO NO NO 7Selenitsu (0.005) le ID 80 80 NO NO NO 7 -

NO 0.005
NO 0.02- * -

211c (0.005) 0.01 0.24 0.12 0.01 .012 .021Malytxterman (0.05) 80 00 le MD NS NO NO 7 .' ND 0.05 -

0.004 6 0.24 0.01 0.069 0.094
-

i

. Uranitan. (0.001) 0.003 0.022 * 0.004 0.002 0.007 0.041 0.001 7 0.041 0.001 0.0114 0.0149

,

varuditan, (0.05) 80 DD 10 30 10 NO NO y - NO 0.05

,

Railue 226 ic/L (0.5) 0.3 0.56 13 1.3 1.I 3.1 1.3 6 13 0.56 3.39 4.78
R.miissa, Prec1gion, Pic/t, 20.2 20.4 20.7 20.7 30.8 *1.0 so.5 '

-

Analyses reportal in milligrams per litar eecept idiere rated.
( ) detection limit. *

'

ND - not detected.
,

*

_ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _
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Table 0-6.11
8aseline Water Quality Data for
Nell 1 - W - 51 51-Sand-

(Nevise'7/6/81)

5tandard
No. of Maulanas Pinimum Deviation

DATE 5A WLED 6/12/80 7/18/80 10/2/80 1/22/81* 5/13/81 5amples Observed Observed Mean (o)

f. *

Teaperatyre. 'C. Fleid 12.5 14 11.0 11 11 5 14 11 11.9 1.3 |
*

pH Units field 8.5 8.2 8.2 8.3 8.2 5 8.5 8.2 8.28 0.13pH units Lab at 250C
. 8.33 8.57 7.78 8.01 t.29 5 8.57 7.78 8.20 0.31 !Conductivity whos. Field. Ambient 395 4'O 443 360 360 5 443 360 396 37

Conductivity pahos. Lab at 250C 410 467 500 513 385 5 513 385 455 56
105. Evaporation at 1800C 286 283 261 268 298 5 298 261 279 15Sodlus 108 110 90 96 107 5 110 90 102 9

IPitassium 4 4 3- 3 3 5 4 3 3.4 0.6Calcium 6 4 7 7 4 5 6 7 4 5.6 1.5 |Magnestus 3 1 3 3 3 5 3 1 2.6 0.9
511 f a te 15 21 46 18 17 5 46 15 23.4 12.8 1.
Chitride 10 10 6 5 7 5 10 5 7.6 2.3*

Ctrbonatz 31 22 0 20 4 31 0. * 18.3 13.1 ;
Stctrbonate 228 224 212 266 ' 240 5 266 212 234 21Hydroxide
Trt21 M1111 equivalent Major cations 5.35 5.17 4.59 4.86 5.18 -

Tstal M1111 equivalent Major Antons 5.36 5.12 4.60 4.87 5.15
Abstivte Value. Charged Salance 0.09 0.49 0.16 0.10 0.29 *
Assnonta as N NO 0.13 ND NO NO 5 0 13 ND 0.07 0.04Nitrat2tsN10.35) ND 0.5 ND ND ND 5 0.5 ND 0.14 0.20

.

Flouride (0.11 0.36 0.75 1.68 1.24 0.65 5 1.68 0.36 0.94 0.52T1tal Alkaltn'ty as CACO 3 239 220 174 218 230 5 239 174 216 25
Ttts) Hardness as CACO 3 28 15 30 30 22 5 30 15 25 6.581ron (0.01) MD ND NO NO ND 5 * k0 0.01 -

Aluminum (0.05) 0.12 ND NO ND ND 5 0.12 ND 0.064 0.031Arsinic (0.005) ND 0.006 0.004 NO ND 4 0.006 ND 0.0053 0.000584rtum (0.03) ND ND ND ND ND 5 ND 0.03.
Cadstum (0.002) MD ND ND 0.002 ND 5 0.002- ND 0.002

.

-
Chromium (0.01) NO ND MD ND ND 6 ND 0.01.
Copper (0.01) ' O.01 NO NO ND ND 5 0.01 ND 0.01

-

Lsad(0.01)(0.01)
-Iron. Tttal ND 0.01 0.08 0.03 0.09 5 0.09 ND 0.044 0.039NO ND ND NO NO 5 ' '

11 0 0.01 -

'
-Magnesa (0.01) 0.01 ND 0.02 0.02 0.02 5 0.02 ND 0.016 0.0055(0.0005) ND ND ND NO NO 5 MD 0.0005 -Mercury (0.02) .

Nicksi ND ND ND ND NO 5 - ND 0.02 .

Se11ntus (0.005) , ND ND NO ND ND 5 ND 0.005 -.

2 tac (0.005) 0.66 0.12 0.01 .034 0.008 5 0.66 0.008 0.166 0.280Molybdenum (0.05) MD ND ND NO ND 5 ND 0.05- -

Urtntum. U308 (0.0011 0 0.003 0.002 e 0.001 0.002 4 0.003 <0.001 0.002 0.0008
*

V;nadium. V205 (0.05) ND ND ND ND NO 5 - ND 0.05
'

Radium 226 PIC/L (0.51 1.0 0.8 1.5 6.4 2.6 5 6.4 0.8 2.46 2.31R dlum. Prectston. PtC/L to.6 10.5 to.7 21.5 0.6

Analysis reported in milligrams per liter except where noted.
( ) dstsction Itatt.

,

NO - not detected *
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Table D-6.11, p. 2
Baseline Water Quality Data(,)- Sl-Sand Aquifer (Revised 7/6/81)

WELL l'-N-51

DATE SAMPLED 5/13/81

Temperature, C, Field 13.5 .

pH, Units Field '8.3
pH, Units, Lab at 25 C 8.25
Conductivity, u hos, Field-Ambjent 450m

Conductivity, ymhos, Lag at 25 C 472
TDS, Evaporation at 180 C 394
Sodium 139
Potassium 4
Calcium 7

. Magnesium 2
'

Sul fate 56
Chloride .9

. Carbonate ~ 14

Bicarbona te 290
Hydroxide -

-Total Milliequivalent Major Cations 6,66
* /~'\- ' Total Milliequivalent Major Anions 6.64
k/ Absolute Value, Charged, Balance 0.15

Ammonia as N ND

Hitrate as N (0.05) ND

Fluoride (0.1) 0.65
Total Alkalinity as CACO 2613Total Hardness as CaC0 263
Boron (0.01)- ND

Aluminum (0.05) ND

Arsenic'(0.005) ND

Barium (0.03) ND

Cadmium (0.002) ND

Chromium (0.01) ND
Copper (0.01)- ND
-Iron, Total (0.01) .05
' Lead (0.01) ND

Manganese (0.01) .02
Mercury (0.0005) ND

Nickel (0.02) ND

Selenium (0.005) ND

Zinc (0.005) .010
Molybdenum (0.05) ND
Uranium, U 0 , (0.001) <.001. 2
Vanadium,Vj0,(0.05) ND
Radium 226, PiC/L (0.5) 3.8
Radium, Precision, PiC/L 0.9

Analyses reported in milligrams per liter except where noted.

( ) detection limit.
ND '- not detected.

-. - - - . _ __
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Table D-6.12
saseline water Quality Data fori

(hevIsNh6NIY"
'

! zuct m 2/11/80 6/12/80 7/24/80 10/31/80 '12/17/41 1/22/81 5/8/8- khI, $3Nd'

d stean De a._sns,p ture. *C, riald 7.5 13.0 13 13.4 12.6 10 10 7 33,4 y.5 11.4 2.2
.

; gH, t tits Field 8.10 8.6 7.6 8.8 9.0 8.6 8.7 7 9.0 7.6 8.5 0.5i et, tatits, tab at 25*C 8.61 8.31 8.62 8.12 8.3 8.14 8.53 7 8.62 8.12 8.38 0.2
'

Omductivity, ptos, Field-Anblant 330 405 400 390 320 400 6 405 320 374 39
-

on3uctivity, wtos, tab at 25'c 415 464 457 477 465 487 509 7 509 415 468 29115, Evaporation at 180*C 319 305 . 278 297 278 276 311 7 - 319 276 295 18

i

Scalissa 117 100 102 98 104 98 117 7 117 98 105 8totasiltam 5 5 5 3 4 3 3 7 5 3 4

*
i

; Calcitsa 5 2 6 6 7 6 6 7 7 2 5.4
~ 1nsgesits. 2 4 1 9 1 2 2 7 9 1 3.0 2'8

1.6'i. Sulfata 12 27 26 30 27 32 33 7 33 12 27 7
Ottoride 10 8 8 10 3 ,

4 6 7 10 3 7 2.8
I cart:onata . 39 29 31 53 0 31ticastxanata 244 ISS 195 268 161 240 232 7 268 161 220 37

5 LJ 29 36.6 99
i Hyiroxide *

*
'

wtal Mil 11 equivalent Major cations 5.63 . 4.91 4.95
.

5.05 4.60 5.635.38
heal M1111 equivalent Major Anions 5.83 5.01 5.00 5.30 5.04 4.7Z 5.69Absolut.a value, Onargal Balance 1.75 1.01 0.50 0.73 0.10 0.84 0.53Annonle as N 0.33 0.22 0.24 30 NO 0.12 NO 7 0.33 ND 0.151 0.113Nitrata as N (0.05) 0.10 to 0.3 m NO NO NO 7 0.3 ND 0.093 0.093nuoride (0.1) 0.79 0.45 0.65 1.07 0.61 0.99 0.45 7 1.07 0.45 0.72 0.25Otal Alkalinity as Cam 265 211 212 220 220 197 242 7 265 197 224 23

3ttal Hardness as CaCD 20 22 - 19 52 21 23 23 7 52 15 26 12
3Coron (0.01) to 3D M) ND NO ND NO 7 ND 0.01Alh (0.05) 0.01 0.31 to m 0.06 to 0.07 6 0.31 ND 0.098 0.104

.
.

-

Arsenh 0.005) to 0.006 se 0.004 NO NO NOmaritsa (s al 0.04 le to to NO NO NO 7 0.04 ND 0.031 0.0038

6 0.006 NO *0.0052 0.0004Cadmitsa (J. J2) to 0.003 to m .003 J.002 NO 7 0.003 ND 0.0023 0.0005Ouomitsu (0.011 30 BC to to NO ND 91 0Qwer (0.01) to 0.02 m 0.02 .01 2 0.01 7 ND 0 02...
Izon, Stal (0.01) 0.14 0.05 0.02 0.03 .27 0.05 0.08 7 0.27 -0.02 0.091 0'088

7 0.02 ND 0.U13 0.005
,

Imad (0.01) DD m to 30 NO NO NO 7nuganew (0.011 0.06 0.01 0.02 to .02 0.02 0.02 7 0.06 ND 0.023 0.017
ND 0.01.

.
n:grury (0.0005) 30 30 to 90 NO NO NO 7Nick.a1 (0.02) to DD to 30 NO 80 ND 7

N0 0.0005 -
-

Selsnitsu (0.005) to 0.005 to 0.004 NO NO 0.02.
NO ND 6 0.005 NO 0.005

-*

zine (0.005) 0.01' O.33 0.06 0.04 .035 035 No 7 0.33 NO 0.074 0.115
-

nalyt:derssa (0.05) to to to le NO NO NO 7 no 0.05Uranissa, , (0.001) 0.007 0.008 0.003 0.003 0.005 0.002 0.001 7 0.008 0.001 0.0041 0.0026

. .

Wnadissa. (0.09 to 90 to to NO NO se0 y
- ND 0.05

,

sendissa 226 Pic/1,60.5) 0.3 0.95 3.9 1.8 3.4 1.4 3.6 g 3.9 0.95 2.51 1*27
.

Radissa, Precision. FAC;/t. 10.2 30.6 10.2 10.8 11 ,so.7 a0.7,

Analyses reportal in milligrams per liter ascept d,are voted.
_.

( ) detection limit. ~

te - not detected.

_ _ _ _ - - - _ _ _
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i Table D-6.13, p.)
naseline Water Quality Data For

Stock wells

(Revised 7/6/81)
.

'

M24 tbore S. Standard
. * No. of Naalsum f*inimum Deviatior

DME SNE4JD 2/12/B0 6/12/80 7/18/80 10/31/80 12/15/80 1/19/81 5/13/81 Samples Observed Observed l'ean (o};

! Tegersturo, Oc, Field 7 13.5 13.5- 13.5 13.5 13 14 7 14 7 12.6 2.5
53, thits Field 8.6 8.4 s.0 7.9 8.6 . 8.4 8.0 7 8.6 7.9 8.3 'J . 3

: 98, thits, lab at 25% 8.21 7.79 8.02 7.89 7.97 8.18 6 8.21 7.79 8.01 0.16
Onbetivity, i. phos, Field-Anbient 420 445 4NO - 440 420 5 480 eM 441 25
- Ccnistivity, whos Lab at 25CC 470 481 590 518 535 592 453 7 592 455 520 56
- 1TE, Esaporatim at 180CC 336 335 363 299 327 .359 351 7 36 3 2',9 339 22

Sulisme 112 113 *111 98 107 120 119 7 120 98 111 7.5:

: Fotassius 3 4 5 3 4 3 3 7 5 3 3. 6 0.8
; Calciua 3 6 10 8 9 9 6 7 10 6 8.0 1.5
: Ngnesissa 2- 4 2 2 3 2 2 7 4 2 2.43 0.8*

Sul f ata 105 108 110 7s 105 123 115 7 123 78 107 14
7 10 1 6.9 3Gilarian 10 0 10 8 5 ' 6 1

- 4 5 0 1.25 2.5
1

Carbcnata 5 0 0 0
Bi m r % ste 185 190 133 185 190 .193 198 7 198 183 189 5.3
Hydroxide
1t>tal Mil 11 equivalent mjor catiais 5.51 5.65 5.62 4.90 5.45 5.91 5.72
lbtal Milllequivalmt mjor Anions 5.66 5.60 5.51 4.8a 5.44 5.90 5.67
Absoluta value, Osarged salance 1.34 0.44 0.45 0.22 0.09 0.08 0.44
A wcnia as N O.31 to ND 10 NO NO NO 7 0.31 NO 0.087 0.098
Nitrita as N (0.05) ND, SD 1.2 10 NO N0 ND 6 N0 0.05 --

Fluorida (3.1) 0.74 1.38 0.40 0.65 0.51 0.74 0.33 7 1.38 0.33 0.68 0.35
1btal Alk.slinity as 23 160 1.. 150 152 156 158 162 7 162 150 156 4
a M t'ardness as 2 28 32 33 28 35 30 23 7 35 23 29.9 43
Bortn (0.01s 0.02 0.1 HD to NO NO NO 7 0.1 ND 0.024 0.034
Alur.intsa (0.05) ND 0.22 ND DD NO N0 NO 7 0.22 ND 0.074 0.064
Arsenic (0.005) 0.020 0.036 0.024 0.016 .02? 0.02 0.0 34 7 0.036 0.016 0.025 0.0075
Barit.3 (0.03) to te HD PC N0 0.0 NO F - NO 0.03 -- e

C.mi-lua (0.002) ND- 0.005 0.005 0.003 N0 0.005 NO 7 0.005 N0 0.0034 0.0015
Gir:ritra (0.01) to ND ~ to ND N0 N0 ' NO 7 - N0 0.02 -

Coigt (0.01) to 0.09 ta 0.02 NO G.01 0.04 7 0.09 NO 0.027 0.030
Irui, total (0.01) 0.14 0.11 0.11 0.13 .09 0.23 0.18 7 'O.23 0.09 0.141 0.0485
1c.m3 (0.01) to M to to NO N0 NO 6 NO 0.01 --

t'.in?rwse (0.011 0.06 0.02 0.03 0.02 .03 0.03 0.04 7 0.06 0.02 0.033 0.014
nrrcury (0.0005) to te . e tD NO N0 NO 7 NO 0.0005 --

Nickel (0.02) to 90 cc 90 NO N0 NO 7 NO 0.02 --

Feleniurn (0.005) ,tc 10 ND ND NO NO . NO 7 - N0 0.005 -

Zine (0.005) 0.01 0.43 0.09 0.06 .012 0.026 0.007 7 0.43 0.007 0.099 0.149
ND 0.05testybdename (0.05) le ND ND te NO NO NO 7 --

. uranium, (0.001) 0.004 0.016 0.004 0.010 <0.001 <0.001 <0.001 7 0.016 <0.001 0.0053 0.0057
No 0.05wnatium, (0.05) to to to ND NO N0 NO 7 --

Radius 226,y C/1. (0.5) 3.2 0.04 0.5 1.0 1.2 0.8 4.0 7 4 0.5 1.es 1.37,
,

*

blium, Precision Pic/1, s0.,4 10.5 so.4 10.6 s.6 +0.5 30.9 i

scalyses reported in milligrano por litar amonpt skwre riotal. The underitned data are
( ) detecticn llJmit. [ [uded the
to - set datocted. calculations. . .

.
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TABLE D-6 13, p.2
Baseline water Quality Data ror

stock Nells

(Revised 7/6/81)

WE2L Mmre N. Standard
No. of Maximum Mirimum Deviattort

CA17. s ePflD 2/12/00 6/12/80 7/16/80 10/2/80 12/15/81 12/15/80 - 1/19/81 5/11/81 Sarples observed Observed Mean (e) '
~

tweeziture, %, Field 7 14 16 13 10.6 10 12 7 16 7 11.8 2.9
si, ikdts F111d 8.8 8.3 8.3- 8.0 8.7 8.3 8.4 7 8.8 8.0 8.4 0.3.

st, tNdts, lab at 25% 8.24 7.24 7.82 7.99 7.88 7.91- 7.91 8.18 8 8.24 7.24 7.90 0.30
car.hetivity, wrhos, Field-Arrbient

~
380 445 500 400 410 5 500 380 427 47

0cx:c.wctivity, wrhos, tab at 25 C 460 451 469 500 500 512 539 555 8 555 451 498 37.

2xi, INagnettien at 180RC 320 316 310 284 287 293 320 330 6 330 284 308 17
Mme 113 109 105 97 97 102 112 107 8 113 97 105 6
Ectassium 4 4 6- 3 3 4 2 3 8 6 2 3.6 1.2-

Calcian 5 5 9 7 6 6 7 6 8 9 5 6.4 1.3
mgnetium 2 2 2 2 4 1 1 1 8 4 1 1.9 0.99
sulfita 77 79 70 58 11 68 80 69 8 80 58 72 7.2
chlorie 10 10 10 8 7 6 6 7 8 10 6 8.0 1.8
Cartcuta 10 0 0 0 4 10 0 2.5 5.0
alcarixrate 195 212 207 202 203 212 215 7 215 195 207 7.0
Hydronle
1btal Mil 11 equivalent Major cations 5.43 5.25 5.33 4.81 4.92 4.92 5.35 5.11
1btal MA111 equivalent Major Anions 5.41 5.40 5.27 4.83 4.99 4.91 5.31 5.17
Absoluta valm, charged, Balanm 0.18 1.41 0.57 0.17 0.63 0.1 0.38 0.58
Amania as N ND to 0.18 ND 80 NO ND ND 8 0.18 ND 0.0(6 - 0.046 ,

Nitrata as N (0.05) 0.06 tD SD . ND ID ND ND ND 8 0 06 ND 0.051 0.004
Floorth (0.1) 0.65 0.51 1.38 0.65 0.74 0.61 0.85 0.45 8 1.38 0 45 0.73 0.29
1btal Alkilinity as Ca00 177 174 176 170 166 16f 174 180 8 180 166 173 5 *

1btal Hardness as N 3 20 21 31 26 31 M 21 H 8 31 19 23.5 5.1 *

3 'Borce (0.01) 0.02 ID 80 * to ID ND NO ND 8 0.02 ND 0.011 0.0035
Alunirama (0.05) 0.01 0.21 to to . 80 ND NO ND 7 0.21 ND 0.073 0.061
Arsenic (0.005) 0.002 0.006 0.008 - 0.004 0.004 NO ND ND 5 0.008 ND 0.0058 0.0013
Barius (0.03) to to to to 10 ND NO ND 8 . ND 0.03 . |
Cahnius (0.002) ID to ND 0.003 to .002 ND ND 8 0.003 ND 0.0021 0.0004
Quanima (0.01) to 30 to ID 10 ND ND ND 8 . ND 0.02 .

Cogger (0.01) to 0.02 to 0.01 10 ND ND ND 8 0.02 ND 0.011 0.0035
Iron,1tati.1 (0.01) 0.20 0.05 0.10 0.16 0.11 .06 0.09 0.32 8 0.32 0.05 0.1 36 0.089
tr.ad (0.01) 10 0.12 to 20 DD ND ND ND 8 0.12 ND 0.024 0.0 39
34anganese (0.011 0.17 0.02 to 0.04 0.02 .02 0.03 0.02 8 0.17 ND *0.'041 0.053
hrrcury (0.0005) 39 DD DD to to MD ND ND 8 ND 0.0005. .

Nickel (0.02) to 90 00 i ND DD NO ND ND 8 '. ND 0.02 .

seterdus (0.005) to ID 0.002 * to to NO ND ND 7 . ND 0.005
sinc (0.005) 0.05 0.06 0.05 0.02 0.06 .013 .01 7 0.006 8 0.06 0.006 0.0345 0.0226

NO ND ND 8 .? ND 0.05sclytmkrama (0.05) 30 to 30 20 to .
.

taranius, U (0.0011 0.003 0.017 0.007 10 0.058 0.004 e0.001 7 0.058 ND 0.013 0.021,

vanadium, (0.05) to 90 to 90 to 30 0 ND ND 8 - ND 0.05 .,

stmilun 225, c/t. (0.5) 1.1 1.5 0.8 1.3 0.5 0.9 1.3 1.g 8 1.9 0.5 1.16 0.44
-

stadium, precision, Pic/t. 10.3 10.7 80.5 10.6 s0.4 10 .5 10.7 30.5

Analyses resorted in milligree per litar encx:Pt shere noted.
.

,

( ) detection limit,

to - not detected. (
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NRC Comment 5(6/16/81)
,

E. First Part
.

What is your quality assurance program, including that of any
,

outside lab used, regarding water quality sampling and analyses?

Response:
!-

a. Quality Assurance Programs will be maintained by the Radiation
Safety Officer of UUS, who is reporting directly to the d'anager
Solution Mining. All QA programs will be conducted according
to Qe Regulation Guide 4.15. Standard QA procedures will be
maintained through the operational plan.

Laboratory

h_-
Outside labs will be contracted based upon their response to
requirements of 4.15. All labs will be required to file QA

documents with UUS prior to contract finalization.

In-house labs will be placed under the same QA requirements with
audits, inspections, etc. as the outside labs, again following

| the 4.15 requirements.

All lab work will be performed using Standard Methods as required

| by EPA and the Clean Water. Act. Certifications and qualifications
will be on file with UUS as part of the QA program. All labs
will be audited through spike samples, split samples and inspections
to assure quality control of data.

.

O

(Revised 7/6/81)

. - - . - - - ... ._. - . - - - , . . - - . . - - _ . _ _ _ . . -_ _
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NRC Consnent 5 (6/16/81)

.

E. -Second Part-

We note that for all samples split on January 21, 1981, rcea.surable
amounts of zine were reported by WAMC0 and in no cases did PAL

report detectable amounts. In some instances PAL reports

concentrations (of other elements) below their own published

detection limits.
,

Response:

.

- As to the problem of the 21 January 1981 split samples, PAL laboratory

were not, satisfactory. They will not be used in the future.

lO|
I'-
f

i

|

!'

|

|

|
t

!

:

'O'

(Revised 7/6/81)
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' NRC Connent 5 (6/16/81)

F. 0n page D-6.19 you state " baseline groundwater quality will be
. defined just before start-up on the basis of average concentra-
tions, their standard deviations and maximum and minimum values".

Please explain the exact procedure you propose for this determination.

in Response:

UUS does not propose, at this time, a procedure for baseline determination.
Results of future analysis will be added to the tables until operation.
start-up. Data and the calculations of average concentrations,
maximum and minimum values, and standard deviations made after the

inclusion of the final sample prior to start-up, will then be used as
criteria for baseline definition.

3
(J .

|

|

|

(Revised 7/6/81)
1

. -. - - . . . . - - .. - - - -. _ . ._ . . .-
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NRC Comment 5 (6/16/81)

G. On page D-6.17 you state " elements that cannot be detected in
four consecutive samples from the.same well.will be removed
from the list of analyses required for that particular well
unless a particular element should be mobilized in the leaching
zone during the proposed test". Because we would require an
analysis for the f o~' suite of parameters only on a quarterly
basis during leaching operations we would not permit elimination
of such elements from the required list. Only the excursion
parameters are required biweekly during leaching.

.

Response:

Analysis for all baseline parameters will be made and reported on a

q quarterly basis. The excursion parameters will be sampled, analyzed
and reported biweekly.

(Revised 7/6/81)

_ ___ _.
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NRC Consnent 5 - (6/16/81 )

H. What are you proposing as the upper control limit for vanadium
considering the fact it is listed as "not detected" in all

baseline samples?

Response:

New Tables M-5 and M-6 are submitted giving an Upper Control '_imit

for vanadium.
.

.

O .

:

'

.

l

O

(Revised 7/6/81)
.
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Table !!-5

'

-(v) Upper Control Limits
Excursion Monitoring For
Well 1-Fb20 - Production Zone

Mean
Baseline Baseline Baseline Std Plus
Mean Maximum Deviation (c) 2o

pH - Lab at 25 C 8.23 8.65 0.24 7.75-8.71
Conductivitg, umhos

Lab at 25 C 505 552 30.3 565.6
i Total Alkalinity

as CACO mg/l 154 168 10 174
Uranium mg,/1** 0.003 0.011 0.0037 1*
Vanadium mg/1** ND ND - 0.10
Chloride 7.9 14 3.4 14.7

Upper Control Limits
Excursion Monitoring For
Well 4-M-20 - Production Zone

Mean
Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (o) 2 o

pH - Lab at 25 C 8.65 9.25 0.36 7.93-9.37
Conductivitf, umhos,

' O Lab-at 25 C 519 566 44 607
''4 Total Alkalinity

i as CACO mg/l 149 158 10.2 169.42
Uranium mg/1** 0.0113 0.028 0.0104 1*
Vanadium mg/1** ND ND - 0.10
Chloride 7.5 13 3.8 15.1

1

' Upper Control Limits
Excursion Monitoring For
Well 5-M-20 - Production Zone

Mean

Baseline Baseline Baseline Std. Plus
| Mean Maximum Deviation (c) 2 a

pH - Lab at 25 C 7.93 8.32 0.18 7.62-8.34
Conductivitg, umhos

Lab at 25 C 547 636 57 661

! Total Alkalinity
as CACO mg/l 156 165 6 168

Uranium mg,/l** 0.0095 0.045 0.0174 1*
,

|

l Vanadium gm/1** ND ND 0.10-

Chloride 5.8 10 2.5 10.8

* Upper Control Limit for U 0 suggested by DEQ.38O **uraai- es u o38
Vanadium as V 025

(Revised 7/6/81)
|

!
!

. . - _ _ - - - - - _ - - _ _ - - - _ . - _ _ - - _ - - - - . - - ...
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Table M-6
- t',';
V Upper Control Limits

Excursion Monitoring For
Well 1-M-10 - Lower Aquifer

Mean
Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (c) 2 o

pH - Lab at 25 C 8.38 8.62 0.2 7.98-8.78
Conductivitg, pmhos

Lab at 25 C 468 509 29 526.

Total Alkalinity
as CACO mg/l 224 265 23 270

Uranium mg,/l** 0.0041 0.008 0.0026 1*
0.10Vanadium mg/1** ND ND -

Chloride 7 10 2.8 12.6

Upper Control Limits
. Excursion Monitoring For
Well 1-M-30 - Upper Aquifer

Mean
Baseline Baseline Baseline Std. Plus
Mean Maximum Deviation (o) 2 o

pH - Lab at 25 C 9.34 9.60 0.26 8.82-9.86!

(O Conductivitf, pmhos*- Lab at 25 559 658 69 697
Total Alkalinity

'

as CACO mg/l 190 210 20 230
Uranium mg,/1** 0.0114 0.041 0.0149 1*;

0.10i Vanadium mg/l** ND ND -

Chloride 12.4 18 3.5 19.4

|

| Upper Control Limits
Excursion Monitoring For
Well 1-W-51 - Domestic Water Supply

| Mean
Baseline Baseline Baseline Std. Plus'

Mean Maximum Deviation (o) 2 a

pH - Lab at 25 C 8.20 8.57 0.31 7.58-8.82
Conductivitg, ymhos:

Lab at 25 455 513 56 567

| Total Alkalinity
as CACO mg/l 216 239 25 266

Uranium mg,/l** 0.002 0.003 0.0008 1*
Vanadium mg/l** ND ND - 0.10
Chloride 7.6 10.0 2.3 12.2

-(] Upper Control Limit for U 0 suggested by DEQ.*
38'~ ** Uranium as U 038

Vanadium as V 025
(Revised 7/6/81)

.__ _ _ . _ _ . _ . .
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NRC Comment 5 (6/16/81)

I. How will use of an NH HCO eluant instead of NaC1/Na CO4 3 2 3
affect the choice of C1 as an excursion parameter?

;

; Response:

branerz U.S.A., Inc. will test both NaC1/Na 00 and NH C0 as eluants2 3 4 3
during the pilot plant operation. NaC1/Na 00 will be used first.2 3
While this is used as the eluant, Cl is an appropriate excursion
parameter.

NRC Comment 5 (6/16/81)
G
Cu' J. Referring to p. M-27, what do you propose as a course of

action if the two analyses (split sample) obtained as
excursion confirmation samples differ markedly?

~

Response:

If the two analyses of a split sample differ markedly, the following
procedure would be followed.

1. Any unusual result would be compared to previous data to
determine its potential as an outlier.

2. The sample would be rerun by UUS lab and the outside lab to
determine if the results were c6used by a procedural error.

3. Following the procedure, described on page M-27, a second control
- sample will be taken three days after an excursion is suspected.

(Revised 7/6/81)

)



NRC Coment 5 (6/16/81)

K. It is not clear what water quality parameters you propose to

..

measure during an excursion. .

Response:
.

The water quality parameters to be measured during an excursion are
listed on Tables M-5 and M-6. Upper control limits for HC0 and C0

3 3
will be added prior to start-up. The parameters were proposed by

WDEQ.

NRC Coment 5 (6/16/81) .

) L. Referring to pages M-28, M-29 regarding corrective action, it
- is not clear what the proposed sampling schedule is after the

first 2 weeks of an excursion.

Response: Add the following to paragraph 1, Page ri-29.

Weekly sampling of the monitor well in excursion status, and of all
other monitor wells, with analysis for all UCL parameters, will be
done continuously after the first two weeks. This will continue until

recovery from excursion has been achieved and maintained for a continu-
our period of at least one month.

(D cae,1seo ,,,,si)

- - _ - . -. .. .. - - - . - - - - _ . _ _ . . - - = - _ . - . _ . . , _ - - - - - _ - _ . .
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N"C Consnent 5 ~ (6/16/81)-

.

M. Referring to' paragraphs No. 3 and 4 on p. M-29, what is meant
by a " substantial decrease" in concentration?

L Response:

I

' A 50%, or more, decrease in concentration.

i

f

i

i

O (. Revised 7/6/81)
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NRC Comment 6 (6/16/81)

Referring to your statement on page M-26, "The leak detection
system will be checked daily for leakage solution during initial
filling of a pond. The time intervals will later be extended to

two weeks", we require leak detection systems to be checked on a
daily basis.

Response:

Paragraph 2, page M-26, first sentence is revised to read:
.

The leak detection system will be checked daily for leakage solutions ,
as part of the daily walk through by the RST.

O

;

l

.

!

|

|O
(Revised 7/6/81)

_ _ . . _ _ _ _ -._ _ _ _ - .-. ._. _ _ _ _ _ _ - _ _ _ _ -
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NRC Comments 7.A through 7.I (6/16/81)
i

Due to. the complexity of and detail required to respond to Comment 7,
7

all parts, 'the responses are submitted as a supplement to follow

!
page D-6.15.

,

!
'

f

|

4

!

i

I-

!LO

I

|

|

!

;

O '

(Revised 7/6/81)

t
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NRC Comment 7 (6/16/81)

The following questions refer to hydrologic test No. 9.

A. What " borehole damage" exists in wells 5L and 6L as noted on

the graphs? No' mention of this exists in the text. Were or
'

are repair measures necessary?

Response:

Bore hole damage is caused when drilling mud or cement invade the
producing formation,-thus causing reduced permeability in the immediate
vicinity of the completed interval. No repair measurer are necessary.
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v.

NRC Comment 7 (6/16/81)
.

B. The M-20 wells have different completion intervals than pumped
well 4L. Were the data corrected for the effects or partial

pene tra*. ion?' If not, provide justification. The subject is
not addressed in the text.

Response:

Transmissivities appear slightly lower in the' center of the proposed
test area than in the outlying monitor wells. This may be due to the*

,

partial penetration of the pumped well and of those observation wells'

that are labeled "L". The "L" wells are located within a radius of
110 ft. of the pumped well which is twice the thickness (55 ft.) of
the aquifer. Within this area vertical flow components will theoretically
influence the observed drawdown readings during pump tests. The sedi-'

O mentary environment in roii front aquifers is, however, so varied that'

-differences in transmissivity have to be expected. The variations in
Table D-6.5 ma'y be an account of the varying transmissivity through

the roll front. The differences, however, are small enough to be

explained as well by errors that are inh 2 rent in the pumping test
methods. Correcting for possible partial penetration effects would

|
not increase the accuracy of the results. The range of transmissivity
values given in Table D-6.5 describes the transmissivity at the test
site in general. It is not practical to assign transmissivity values

| to any particular volume of the aquifer smaller than the test site. !

|
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V.

NRC Comments 7.C, 7.E and 7.I (6/16/81)

C. There are inconsistencies in the text regarding the log-log
plot for well 4L.

p. D-6.10: The heterogeneous nature of the transmissivity*

can also be considered responsible for the abnormal shape
of the drawdown curve of the pumped well 4L in hydro test

No. 9.

p. D-6.10: The most plausible explanation for the curves*

shape is a change in transmissivity at a certain distance
from the pumped well.

p. D-6.10: As there are not such deformities (re: obs.*

well curves) the conclusions can be made that there are
_

no hydraulic boundaries within the area between the

monitor wells.

p. D-6.14: 4L: The early flattening out of the drawdown*

curve is due to a slightly falling flow rate at the time
(200-930-min). The flowrate was then readjusted.

During our site visit Mr. Froehlich stated that the declining*

flow rate was a deliberate measure taken to keep the water
level above the level of the pump.

The followir.g apply to part C, above.

c1: The text needs clarification on the above items.
c2: Why wasn't the test initially run at a lower Q to

eliminate drawdown problems at the pump well?

c3: Was the drawdown data corrected for a variable Q7
If not, this should be done.

Gb
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E. On page D-6.10 and again on D-6.15 it states there were no pressure
changes in the upper and lower aquifers. Data provided indicated a
.5 psi reduction in the lower aquifer and a .2 psi reductio'n in the

upper aquifer. In addition, the drawdown curve for well 4-M-20

shows a break from the Theis curve of a nature often indicative
of . l eakage. Provide a detailed explanation of this observ . tion.

I. Based on all parts of question 7,-justify the validity of hydrologic

test No. 9.

Response: 7.C 7.E, and 7.I:

Long term pump tests like test No. 9 in this context are conducted to
,

provide evidence on two possible hydraulic situations that would impair
a solution mining project:

(3
'v' A. Hydraulic boundaries

B. Leaky aquifer conditions.

Hydraulic boundaries can be negative like tight faults or bedrock
contacts. This condition would be observed as increased slopes in
all drawdown curves. There is no indication of this in all the pump

test data.

A positive boundary would be an area of recharge to the pumped aquifer
which would be observed as a decline of the slope in all drawdown curves.
Such decline has been observed in only one well (4L). Other reasons
for declining slopes of drawdown curves are:

- improving hydraulics in the pumped well.
changing transmissivity in the distance.-

declining flow rates.-

OO
(. Revised 7/6/81)
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These factors are extremely difficult to be quantified exactly. The
need to do so would only be justified if there were doubts about the
confinement of the target aquifer in an area within the monitored
leaching zone. Complete confinement of the leaching zone is assured
by the pumping test results as the upper and lowe.r monitor wells did
not, react to the pumping of the target aquifer. The small pressure
reduction in both 1-M-30 and l_-M-10 at a late point of time during
test No. 9 can be explained by various other factors:

a change in barometric pressure.-

elastic reactions to pressure changes in the 20-sand-

which is sandwiched between the 10- and 30- sands
(Noorbergum Effect*).

Otherwise the pressure changes are small enough to be explained by

reading error:, ,~

!

| Observation Pressure Marked
Well No. _ Gauge Intervals Readings

1-M-10 0-60 psi 2 psi 25.5 - 25.0 psi
<

1-M-30 0-15 psi 0.5 psi 8.0 - 7.8 psi

2(1 psi = 0.0703 kp/cm )

If in fact the observed pressure changes were caused by a hydraulic
..

connection between the aquifers, this connection would be outside of
the monitored area of the 20-sand aquifer as the pressure changes were
observed at a time when the radius of influence from the pumped well

had already reached far beyond the outling monitor wells (M-20 wells).
The drawdown curve 4-M-20 is considered a good approximation of the

Theis-Curve within the limits of accuracy of the method.

*Verruigt, A.1969, Elastic Storage of Aquifers, in:(q Flow through Porous Media; R. DeWeist, Ed.:s
Acad. Press, NY, pp. 331-376.
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During test No. 9 the pumping rate was held as constant as possible
under field conditions in order to facilitate test interpretation.

The average flow rate was 10.91 gpm (0.6910-3 ,3 -I) over asec

period of 2130 minutes. During that time the extremes were +1.51 gpm
-I)(13.8%) and -0.24 gpm (0.015 10-3 3 -I)(2.2%).(0.063 10-3 ,3 m secsec

This accuracy is considered adequate for this purpose. Drawdown data
from the pumped well .were not included into the average calculations
of transmissivity and storage coefficient for this and other reasons
stated above. Drawdown observations in the other wells are not
affected by the slight variations in the pumping rate.

O

.

^

(J1.

(Revised 7/6/81)

____



.

NRC Comments 7 (6/16/81)

D. Why wasn't recovery data used in the analysis of test No. 97
This data should be analyzed.

Response:

Recovery data from test No. 9 was analyzed (see attached Graph 4L)

but was not considered relevant.

.

NRC Comments 7 (6/16/81)

F. Why wasn't recovery data obtained for the upper and lower aquifers?

Response:

During test No.9, water pressures in the upper and lower aquifers
remained at 2% of the readings they had shown for weeks betore
the test and were therefore not measured during the recovery phase

of the test.

I

|

! NRC Comments-7 (6/16/81)

.

G. Why weren't water levels (or pressures) taken prior to starting
of the pump test and taken into account during analysis?

j Response:

j
The 0-minute readings of water pressures of each well were taken before!

|
start-up of the pumping tests. They are not included on the graph
sheets as no attempt was made to quantify the casing capacity and skinI

|
effects which become negligible in the later parts of the curves.

(Revised 7/6/81)
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NRC Connents 7 (7/16/81)

.

H. Why weren't barometric data obtained prior to and during the
test and taken into account during analysis?

.

Response: ,

,

Barometric. variations may reach extremes of 25 inchos (0.635 m) of
2water or less than 1 psi (0.0703 kp/cm ). No extreme weather situations

were observed during test No. 9. Any possible effects on the observed2

t' drawdown curves would have negligible extent.
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NRC Comment 8 (6/16/81) i

Referring to figure ti-7A, Fluid Flow Path, why are negative values |
. assigned to injection wells and positive values to production wells ;

i

relating to relative water level differences. . f
*

L. '
Response:

.,

Head pressures are given in feet drawdown. Injection pressures ara
therefore negative drawdown..

.
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NRC Comment 9 (6/16/81)

Submit additional information regarding the nature of the fluid flow
mC'el.

Response:

The computer model that was used for Figure ti-7A was developed by
the U.S. Bureau of Mines for the purpose of simulating uranium
solution mining. Following is an abstract of their Report of
Investigation No. 8479* describing the model:

This Bureau of Mines report describes the development and
application of a computer model for simulating the hydrolo-
gical activity associated with in situ leaching. The model
is intended to provide uranium resource developers with a

{} description of the flow behavior of leachants and ground
water during the development, production, and restoration

phases of leaching operation involving an arbitrary pattern
of injection and recovery wells.

i

Different aquifer environments are modeled, using a closed-
form solution to the partial differential equation that

j describes three-dimensional changes in piezametric head as
I a result of pumping from leachant injection and recovery

wells. The computer program can model a maximum of 50
arbitrarily located wells.

;

* Computer Modeling of Fluid Flow During Production,

i and Environmental Restoration Phases of In Situ'

Uranium Leaching,
US Bureau of liines Report of Investigations 8479,
Robert D. Schmidt,1980

! (Revised 7/6/81)
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O
Numerical techniques involving difference quotients and
Taylor expansions about time points are used to derive
time, velocity, areal sweep, and fluid volume parameters
associated with leaching hydraulics. These parameters are

output by the program in graphic and tabular formats.
Other numeric methods insure that the program running time
is minimized without significantly affecting the accuracy of
results.

!
i
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NRC Comment 10 (6/16/81)

1

Regarding your statement on page R-2 (part III, reclamation), "the
purified water from these processes (R.0.) may be reinjected into
the 20-sand or could be discharged to the Dry Fork of the Powder River",
any such proposed discharges would have to be supported by an analysis
alternatives, including the alternative of discharge to a lined
evaporation pond, covering the environ: ental and economic impacts
associated with each alternative. Prior approval by the NRC through
the issuance of a special license amendment wvuld be required. Our
experience with similar matters indiates an HPDES permit would also ,

be required.

Response:

Uranerz U.S.A., Inc. acknowledges that an analysis covering the

0 environmenta, end economic impacts mest be mede for any eiternet4ve

disposal of water during restoration, and, that appropriate permits
and amendments would need to be obtained.

;

,

O
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NRC Comment 11 (6/16/Ri)

The NRC routinely requires all solid process residues to be disposed
of in a licensed tailings impoundment. Any alternative proposals
shall require an analysis of alternative methods as indicated by
appropriate criteria of Appendix A of 10 CFR 40.

Response:

Uranerz U.S.A., Inc. acknowledges that all solid process residues must
be disposed in a licensed tailings impoundment, and will follow the
proper procedures for their disposal.

.
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NRC Comment 12 (6/16/81)
t

Any proposal to dispose of contaminated material (clothina, spent'

filters, etc.) on-site would require approval of the f4RC throcgh
issuance of a special license.

Response:
'

The Uranerz U.S.A., Inc. procedure for the. disposal of all contaminated
material, including clothing, spent filters, etc.) will be in an
approved t1RC disposal site.

.
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