ﬂ JJUDITH L. HAMILTON

Consulting Geologist and Engineer
GROUND-WATER AND ENGINEERING GEOLOGY
2220 Julian Street « Denver, Colorado » 80211 » (303) 455-4354

August 31, 1977

Mr. Al Stoilck
Nuclear Dynamics, Ince.
200 S. Lowell
Casper, Wyoming 82601

Dear Al:

Enclosed is my report en the hydrogeologic conditions in the vici-
nity of your proposed in-situ leaching site near Oshoto, Wyoming.
This report gives the information required by the Wyoming Depart-
ment of Environmental Quallity and describes the 72<hour pumping
test.

A copy of Plate I is enclosed. You might want to check the ground
surface elevation contour lines or the elevation of hole 797V as
there appears to be a discrepancy. The hole is located between
contour lines 4198 and 4200 but the ground surface elevation as
given on the cross section is 4195.7. Plates II and III are your
cross section of holes and your tablé of hole construction infor-

mation.

If you have any questions or need additional information for this
report, please let me knowe.

Sincerely,

%W

Judith L. Hamilton

cec; Tom Melrose
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August 30, 1977




SUMMARY

Items 6a thru 6f of Supportive Information Handout, Wyoming DEQ,
March 18, 1977

6ba. Pilezometric surface (see Plate I)

Sand zone A (aquifer overlying production aquifer) - elevation

4127 to 4130 feet.
Sand zone B (production aquifer) - elev. 4082 to 4087 feet.

6b. Transmissivity - sand zone B: 126.1 to 172.1 gallons per day

per foot based on 72-hour pumping test.

6c. Hydraulic conductivity (permeability) - 1.06 to 1.39 gallons

per day per square foot based on 72-hour pumping test.

6d. Porosity of production zone - 19.6% to 37.8% in production zone

aquifer (sand zone B); 19.6% to 28.6% in mineralized zone, based on
core analyses for hole 477V (see Table 1).

be. Water level conditions of agquifers
Sand zone A (below depth of 240-250 feet) - head approximately

160 to 185 feet above top of aquifer A (static water level 58

to 77 feet below ground surface).

Sand zone B - head 332 to 334 feet above top of aquifer (static
water level 102 to 116 feet below ground surface).

Head in sand zone A approxlmately 45 feet above head in sand
zone B.

Upper sand zone ( O to 100 feet)- water table conditlions; water
levels 36 to 80 feet below ground surface.

6f. Degree of hydraulic connection between aguifers - no leakage

between sand zone A and sand zone B.




DESCRIPTION OF FIELD TESTS

Aquifer parameters for the vicinity of the proposed in-situ uranium
leaching test site were determined from a 72~hour pumplng test on a
well constructed in the production zone aquifer {(sand zone B) and
from water level measurements in three observatlion holes in the same
aquifer, located at distances of 53.7 to 94.0 feet from the pumped
well. In additlon., water level measurements were made before, dur-
ing and after pumping tests, in four holes terminating above the pro-
duction zone aquifer and separated from it by a clay-shale layer
about ten feet thick. Water levels in a third set of 4 holes, 100
feet deep each, were also observed before, during and after pumping

of the well.

Construction details of the well (hole 789V) and the observation

heles are shown on Plates II and III.

The 72-hour pumping tests was begun at 11:45 A.M. Monday, August 1,
1977. A 7% HP Flint and Walling 3-phase, 460-volt pump, type 75FF18
was used, with an intake depth of 404 feet. Static water level in
the well as measured with electrical-type water level probe was 112.8
feet below ground surface and as measured with the alr line was 11l1.9

feet below surface.

The well was pumped at an average rate of 10.04 gallons per minute
(gpm), with a general range in rate from 9.9 to 10.l1l gpm. Occasional
short-term decreases or increases occurred. Rate of water flow was
determined periodically by observation of the water flow meter rate
and readings. A valve permitted adjustment to maintain the rate as

close to 10 gpm as possible. Water levels in the well were measured




wlth both the electrical probe and the alr line for 300 minutes, at
which time the probe caught in the pump cable and could no longer be
uced. Water levels in the observation holes were measured with

electrical probes.

Data on the test for the well and holes 788V, 791V and 797V are
glven in Appendix A-l. Water level observations for holes 3V, 5V
and 9V (perforated about 250 to 450 feet and cemented above), hole
1067 (cemented to 241 feet, open hole 241 to 451 feet) and for 100~

foot holes 790V, 797V, 795V, and 796V are given in Appendix A-2.

DETERMINATION OF AQUIFER PARAMETERS

Piezometric surface of production area aguifers. Water level ele-

vations were determined by subtracting the depth of water below
ground surface from the elevation of the ground at that point as
determined by surveying. Contours for sand zone A (aquifer above
the production zone) and sand zone B (production zone aquifer) are
shown on Plate I. Slnce the points used in drawing the contours
are close together and the differences in water level elevations
are small, these contour lines may not be completely representative

of regional water flow.

Transmissivity and storage coefficient. Results of the 72-hour

test were analysed by the Jacob methed for the well and by both

the Jacob method and the Thels non-equilibrium method for the ob-
servation holes, to obtain transmissivities and storage coeffici-
ents. Plots for the well (787V) are shown on Figure 1, and for ob-
servation holes 788V on Figures 2 and 3, 791V on Figures 4 and 5

and 797V on Figures 6 and 7. A distance-drawdown curve is shown




on Figure 8. Results obtained for the different holes and methods

are given below:

Well Observation holes Distance-
789V 788v 791V 797V DD _curve
[Jacob - probe 125.0% 172.1  162.6 140.2  169.9
Method | Pumping |air 121.6
T line
gpd/ Recovery 138.1 160.6 164.6 132.5
't _?heis Method 143,.8 158.9 125.9
[Jacob [Pumping .000062 .000096 .00020 .000078
Methed
S |Recovery .000058 .00010 .00019
| Thels Method .000085 .000099 .00024

* 300 minutes only

Parameters derived by the Thels formula were obtained by matching to
the standard W(u) vs. u curve for a non-leaky aquifer with a fully
penetrating well and constant discharge (see Appendix A-3 for cop-
les of these standard curves from Walton, Figure 4.2 and Table 3.1
and Todd, Figure 4.9). Graphs were plotted by Todd's methood ( s
vs. T2/t) rather than Walton's (s vs. t) for comparison to a W(u)

vs. u rather than 1/u standard curve.

Hydraulic conductivit ermeabllity). Permeabllitles were obtalned
by dividing the transmissivity obtalned in each hole by the aquifer
thickness for that hole. Aquifer thickness was taken as the distance
between the bottom of the shale layer above which the hole was ce-

mented and the top of the Plerre shale. Results are shown below:

Transmissivity Aquifer thickness Permeabi%ity
Hole No. gpd/ft. ft, gpd/ft
788v 143,88 121 1.19
789V (well) 138.1P 118 1.17
791V 158.98 li4c 1.39
797V 125.92 119 1.06

apased on 72-hour test, using Theis method
based on 72-hour test, using Jacob method (recovery)
Chottem 10 ft. abeve top of Pierre shale

4




Porosity of the production zone. Porosity analyses were made by

Core Laboratorles, Inc. on cores from the production aquifer frem
hole 477V. This hole is located 162 feet east of the well 789V
(see Plate III for location). Results of the analyses are shown

on Table 1.

Artesian or non-artesian conditiens of agquifers. Water level mea-

surements indlicate that water in sand zenes A and B are well above
the top of the aquifer, indicating artesian conditlions. It is pro-
bable that water levels in the 100-foot deep holes represent local

perched water tables because of the varlations in depth.

Head in sand zones A and B was determined by subtracting the depth
to water from the depth to the top of the aquifer. For zone B, the
top of the aquifer was taken as the bottom of the shale zone above
which the hole is cemented. For zone A, the top oftke aquifer is

taken as the bottom of the upper cement.

Degree of hydraulic connection between aquifers. The time-draw-

down curves for observation holes 788V, 791V and 797V compare well
in shape with the standard W(u) vs. u curve for a non-leaky arte-
sian aquifer (see Appendix A-3). It was therefore determined that
the aquifer was non-leaky. Had leakage occurred, curves correspond-
ing to these shown in Walton, Figure 4.8 or 4.11, would have beeen
obtained (see Appendix A-3 for coples of these curves). The lack
of drawdown in holes 5V and 9V, which are separated from the tested
aquifer by only a ten-foot layer of clay-shale, conflrm the lack of

leakage. The small amount of drawdown which occurred in hole 3V




1s believed te be due to downward leakage around the cement seal
when the pressure from zene B was reduced, rather than leakage thru

the clay layer itself.

The water levels for sand zone A are probably a composite head for
various sand layers in that zone since several thick clay-shale
layers exist within the perforated zone. Since zone A is not hydro-
logically connected to the productlion zone, varlations in head

among the different layers would net be significant to the leaching
program. The plezometric surface in sand zone A 1s considerably
higher than in sand zone B (production aquifer), on the order of 45
feet. In the unlikely event that any leakage would occur, direction

of flow under natural conditions would be downward from zone A to

zone B.
Respectfullly submitted,
Doesleth K. Kome bl
6;§ldith L. Hamilton, P.E.
Ground-water geologist
REFERENCES

Tedd, David Keith, 1959. Ground Water Hydrology. John Wiley and
Sons, 336 pages.

Walton, William C., 1970. Groundwater Resource Evaluation. McGraw-
Hill, Inc. 664 pages
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CORE LABORATORIES. INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Company__N.UCLEAR_DmAMICS Formation__UNKNOWN Page 1 of )
Well 477% Cores UNKNOWN File___ RP-4-3943
Field UNKHOWN Drilling Fluid__ UNKNOWN Date Report 2-7-77
County— UNKNOWN Seate_ UNKNOWN Elevation_ UNKHOWN Analyses KEN_BOWEN
Location UNKNOWN Remarks

CORE ANALYSIS RESULTS

(Figures in parenitheses refer to foolmote remarks)

S — WILLIOAREYS | sonoarry SATORATION prosasLe .
NUMBEA FEET womzonTaL| verTicAL PERCENT %vowa':% o él{?xl.': PRODUCTION
1. 482.5 1.5 .01 24.1
2, 490.6 38 5.0 27.8
3. 500.0 1934 1915 34.0
4. 506.5 2253 1239 37.8
. 5. 507.0 1971 184  35.6
6. 508.0 317 161  32.8
7. -B\LO 3380 2160 _36.2
8- 517.0 3944 2892 28.£> Mineralized Zone
9, 524.0. 5] 34 19.6
10. 531.0 254 223  27.6
11.  543.0 2629 2291 36.4
12, - 544.0 14 .90  '29.8
13. 557.0 1606 403  32.2
14, 573.0 8.8 .01 25.9 -
o ‘ TABLE 1
(%) REFER TO ATTACHED LETTER (2) OPP LOCATION ANALYSES—NO INTERPRETATION OF RESULTS.

(1) INCOMPLETE CORE RECOVER'Y—INTERPRETA'"ON RESERVED.

These analyses, opinions or are based on observations and materials su ledbythcell t to whom, and for whose and confiden

. nalh,uwngorthmm m%ﬂg’uﬂ ng&nﬁmt’n butiu “ c:nn'l;n ator.iu.l‘:c(:'nu. ;c:‘dh.anlmrx.-l
“m. Core l‘boub!hs. o flcers oytes, AtsNne mlkono mﬂ

- mmhummdmdl.uumwml in wlmwmmm"mm m" productivity.

[
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SEMI-LOGARITHMIC 4 CYCLES X 70 DIVISIONS
KEUFFEL & ESSER CO. MADE IN USA.
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APPENDIX A=l

PUMPING TEST 8/1/77
72 hours

10 gpm




£ 2ime in mig, frem] # water deprh (FU PRI+ Line pumping rafe
me ‘I'K‘_';':"!J;};lqsi /él ::;;;' ?’cx‘ % = fret g";";q zzz_f:zﬁp 3“/_7./_ -ﬁ:d Comments
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JUDITH L. HAMILTON
Consulting Geologist and Englneer
2220 Julian St. Denver, Colo. 80211

PUMPING TEST RESULTS

Clients NuBeth Locations Os‘n‘a,ln/cjo. Dates 8///77

Job No.s . Hole No«s 7£2D ¥V T.D.s Ground elev.: rt
Pump datas 5 hepe volt 2 phase; Makes Purks Depth Set:
Static water level:li28 f¢t. belqw\Q.g’./M:P. Meas. point:/,© ft. above G.S

Start of Tests ||.44.45 AM/PM Pumping/Recovery Alr Line Depths g9y -
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JUDITH L. HAMILTON
Consulting Geologist and Englneer

PUMPING TEST RESULTS
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JUDITH L. HAMILTON
Consulting Geologist and Englneer
2220 Julian St. Denver, Colo. 80211 -

PUMPING TEST RESULTS
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Job No.1 . Hole No.1 759 |/ T.D.s Ground elev.s re
Pump data: hepe ____volt ______ phase; Make: Depth Set:
Static water level: ft. below G.S./M.P. Meas. points ft. above G.S
Start of Test: AM/PM Pumping/Recovery Alr Line Depth:
£ime dime in :-in.fﬂ & water dep?h (¥ Hir Line pYmping rafe
5 "3\5“1:"' ¢’ :;:;"', befowr, %&w %'s %f;@ Sechul.fzJ;;n;‘. Comments
AN X ) ' 79 (4212193167, 4 74 R
a9t 78 78 |(r0.21219.311¢7.4 la J/uc[,,ﬂ'
RN WAY >y (1724 122),1709.2 9. ¢ S iy g
12121894 94411767 [222.8 | 110 .9 2.9 '
123519.27 2 h7sieasg iy 0 Q.7
14500 Lp® A XA TR 9.9
15%5]/,09 V4 |yze-7 12333 |40 .9 2.9
(720 119 17 Y2290 .4 1eq 7 £0,2,/0), 4\ gH333 <0 D200
15 11,23 . 77 1122,9[221.¢ |;na.7 98 g;ctTe(k:n:S f:'n::’n:n
. (3351434 7¢ 1767 2238 |y o 2810 |38 ppm HLS o |
[l60 21571/ 97 75/ 1749|250 11132197590 | s | et a pass
2loo |2215]1.59 74 170.9 b2g L1116 7)R9400 15:45° 2321 " A
w00 RATS )72 720187509320 |120.103)/ 200 10 2 SO B s 1gon ’
oo PgE Ly V7 |16€.31233.2]121.3 DA Ay ﬁ RESITIV -
(/oo 17831197 n24hlez5 (2320 120,01 . 4 1gng 29520
2100 12015 12,09 237 169212303 1, A 122740 [yp.0 |23 0 25220 5
J'f,oov 19512.22 72  |168.6]2309 9.0 28490 | 9.9 |24~ 512 pn s 3
F 001337y 2349 237/4167. 212302 1184 1035 © PP et s 3T ape T AT E
(100 [3555 15 47 7/ Ueq,0[2355(123 C S0 604 p 39/¢>
202 199251259 724 |fe-312332|R1.3 In.0 200 war, b
S$00 1205127 72 /e 3123321213 N RN,
psan NAA5I25Y o e lfesiz o343 Ra Y (00 Vheeren (8 T Yyghit
1108|4280 9p o land lysisli - zo g qlam o u . r o,
(4714920 3 sl 1B AP | 4C. ] <1220 9 e thesn D00
ok Fsayl 371 18701 21 U201 glee.s R T Y R T S
sl /13957 206 197 120081 35 1 ot 3 e
1By ¥4 1> gy St faoeqlig. g 69 RIS A
422421 Vi1 1269 AR A
9403 /0 5 3¢ 2t e Iy A W 949930
2o ) L [r0g) 2} learglived |50 g 6550
21BN P A /50 123 . 0850 1336’;3,“ [aag* »
432617 1721 /=0 o6 5 4390 rin ayv.’ f
HOT| 2 [ 1599 L% 1623 &5, 4 ’.
Bagl 5 154l (0] o33 k6.2 lsq.3 ~ s =
91291 & [-24 1a | a1 lat g 2alead




Sheet __<} of _5_

JUDITH L. HAMILTON
Consulting Geologlst and Englneer
2220 Jullian St. Denver, Colo. 80211

PUMPING TEST RESULTS

Client: Location: Dates
Job No.1 . Hole No.1 ' 'Y/ T.D.s Ground elev.s rt
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JUDITH L. HAMILTON
Consulting Geologist and Engineer
2220 Julian St. Denver, Colo. 80211
PUMPING TEST RESULTS
Client: Locatlions Dates
Job Noes . Hole No.17687Y  T.D.s Ground elev.: r
Pump datas hepe _____volt _____ phase; Make: Depth Set:
Static water levels ft. below G.S./M:P. Meas. polnts ft. above G.:
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JUDITH L. HAMILTON
Consulting Geologist and Engineer
2220 Julian St. Denver, Colo. 80211

PUMPING TEST RESULTS
OBSERVATION HOLE
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. Consulting Geologlist and Engineer
2220 Julian St. Denver, Colo. 80211
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PUMPING TEST RESULTS
OBSERVATION HOLE
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JUDITH L. HAMILTON
Consulting Geologist and Engineer
2220 Julian St. Denver, Colo. 80211

PUMPING TEST RESULTS
OBSERVATION HOLE
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WATER LEVEL DATA

HOLES 3V, 5V, 9V, 1067V
790V, 794V, 795V, 796V
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STANDARD CURVES
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W. C. Walron.)

by
Wallen , 1470,

Fig. 4.2 Nonicaky artcsian, fully penctrating, constant-discharge, time-drawdown type curve.

(Drawn

- _. e et A :_1 .fi.l ‘.“’. U,.uil!i-
T i _ - )
pr— rl b d
-®
©
] I -
| _ g
- € —e " £ .
& o
5 T g
= = o "
= lebxlt S .
<
° = g
- “.lh. —H2 a
& -~
| - & J '} 1" 3y °
] - N g
g3
=45 $f8 N
~ ﬁ'r .
NNA
e - “» -
o | SREY
_ —8 €8\
€383
LR
_ " L?IWCJ& ~
. — : »
(g ¢
Y5 G
T c P
o XLE
— —12 ¢ = O
. ¥E
- “ -~ m [ )
ve o ®
| " & <
i 1 | | > S o
w "3 - " ~ .l.l. ..ﬂ.l & Idw
3 'y = Oy ‘umopmesg ° ShaE 3
. LI —I
- o "% ¥
o~ 9
. \
h H L0y
| | o
(=] ~ - ~ et
- [~
(mm

I e« e e




PR S M

e =

e

S —

L

Wiu,e/B) or Wi} 5

10 R
: e
Y et St A e
in,1% -
———r1702
——0.3 T
04 4
- |
' . f |
T
3 i
1 +
=151 10 nasowlu§) ’T
e O
2.0 Tut 4.4
| Seterrz T
r/B22.5
04 , 1'm'(-,';-)2 T35s
Pe— 25
3
" f T
T Jas owlu", 5
[}
Tu"¢
St 1.87r2(1¢5738)
Q014 : W 11 11
0 10 10 102 10*

Fig. 4.8 Leaky artesian, fully penctrating,
discharge, timc-drawdown type curves,
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without water relcascd from storage in aquitard, constant-

(After Walton, 1962a.)
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Fig. 4.11 Leaky artesian, fully penetrating, with water relcascd from storage in aquitard,

t < m'S[14.8 P, constant-dischargc, time-drawdown type curves. (Drawn by W. C. Walton.)
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