Well

SVR #7 (Pumping Well)
Big Gulch Stock Well
M3-TWH#2 Zone 3
M3-TW#2 Zone 2
M3-TW#2 Zone 1
M3-TW#4 Zone 4
M3-TW#4 Zone 3
M3-TW#4 Zone 2
M3-TWH#4 Zone 1
Flack Corral 4-in
Flack Corral 6-in
M3-TW#3 Zone 5
M3-TW#3 Zone 4
M3-TWH#3 Zone 3
M3-TWH#3 Zone 2
M3-TWH#3 Zone 1
SVR #6

Little Gulch Stock Well
Kling-irrigation well
M3-TW#1 Zone 5
M3-TWH#1 Zone 4
M3-TW#1 Zone 3
M3-TWi#1 Zone 2
M3-TW#1 Zone 1

SVR #9

UWID State and Linder TW#1 (East) Zone 2
("UWID State and Linder #1A" in HLI, 2007)
NOTES: All wellheads surveyed by ISG during Aug 2007 except M3-TW #4 whic
geophysics and geologic logs).

Measur-
able Test
Draw-
down?

yes
yes
dry
yes
yes
no
yes
yes

yes

yes
no
no
no
no
no
no
yes
no
no
no
no
no
no
yes

no

Table 1. Summary of Well and Aquifer Details

WATER

Start-of-Test Level

DTW bte  Elev.

ft ft amsl
16521 2544.63

152.13  2546.09
dry  .dry
218.96 2547.05
218.62
dry dry
134.96 2538

2547.39

130.94 2542
130.23 2543
20825 2551.98

215.01 255524

dry ~ dry

26436 2522.27

264.25 2522.38
264.09

263.98 2522.65

96.6
92.03
94.54 25118
93.97 251242
91.57 2521.77
91.54 2521.77
19722 2555.84

-14.67 2533.63

(above ground)

252254

Well

Elev.

ft amsl
2709.84

2698.22

2766.01

2766.01

2766.01

2673

2673

2673

2673

2760.23

2770.25

2786.63

2786.6

2606.39
2606.39
2753.06

2518.96

Dist.

Well
0

845
3636
3636
3636
4489
4489
4489
4489

5974

109
11660

22302

Screen
"r'" to Top/Bottom

Depth
280
350
180
180
180
190
230
250
270
320
61
71
181
201
325
556
625
646
?
?
74
386

7

514

556
235
263
280
370

Elev
2%29.84
2359.84
2518.22
2518.22
2586.01
2576.01
2536.01
2516.01
2496.01
2446.01

2612

2602

2492

2472

2348

2548.63
2528.63
2452.63

2056
2518.06
2490.06
2238.96
2148.96

WELL

Radius

in /ft
4
0.33
2
0.17
1
0.08
1
0.08
1
0.08

0.08
1
0.08
1
0.08
1
0.08
3
0.25
1
0.08

Length Dist Aq. Top

ft
70

30

40

42

28

90

100

42

114

161

38

70

% Aquif.
to Screen top  Screened

. 4%

9%

4%

<37%

3%

76%

73%

13%

13%

17%

18%

38%

17%

Borehole
Radius

in /ft
6.00
0.50
39
0.25?
4.00
0.33
4.00

Top/Bottom
Depth Elev

180 2529.84
520 2189.84
180 2518.22
520 2178.22
60 2706.01
360 2406.01
60 2706.01
360 2406.01
60 2706.01
360 2406.01

180

735

2493
2473
2493
2473
2373
2113
2373
2113
2550
2430
2550.25
2430
2521.63
2286.63
2521.63
2286.63
2521.63
2286.63
2521.63
2286.63
2521.63
2286.63
2358.63
<2064
255279
2440
2313.6
2038.6
2521.39
2466.39
2253.39
2016.39
2253.39
2016.39
2253.39
2016.39
2253.39
2016.39
2556.06
2483.06
2308.96
1784

BE*

%
95%

96%

99%

99%

na

85%

39%

33%

95%

na

na

82%

na

81%

84%

99%

45%

93%

33%

na

27%

na

99%

20%

AQUIFER

Nature of

Aquifer
Confined

Confined

dry

Unconfined?

Unconfined?

na

Confined

Confined

Confined

?

Unconfined?

na

Unconfined?

Unconfined?

Unconfined?

Unconfined?

Unconfined?

Unconfined?

Confined

Confined?

Confined

Confined

Confined

Confined

Unconfined?

Confined

ft
340

340

300

300

300

20

20

260

40

120

120

235

235

235

235

235

>283

112.79

275

55

237

237

237

237

73

525

Thickness Aquifer

Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand (dry)
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
dry sand

unnamed fluvial sand aquifer
Pierce Gulch Sand Aquifer
may be part of PGSA

?

Pierce Gulch Sand Aquifer
Pierce Gulch Sand (dry)
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Willow Creek Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
unnamed fluvial sand aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer
Pierce Gulch Sand Aquifer

Pierce Gulch Sand Aquifer

h has well elevation estimated based on TOPO. " BE" = Barometric Efficiency. "na" = Not Analyzed. Confined nature of aquifer based on comparisons of water levels with geology (interpreted from

ver: October 6, 2008



Table 2. Summary of SVR #7 Test Aquifer Analyses

c
=] =
i Maximum 2 2 g = 2 :
Well D?rtjr:ce Measured Calcu.l ate_;d_ Calcula g é E § é E g E
Transmissivity Stora 2 E 3 2 [
SVR#7 Drawdown 5 g g 48 g8 P
% z & = o 5 I3 -3
§ § B 0 8%
NoTrend  With Trend T (gpa) o 3 £
Adjustment Adjustment =
. ft ft it
Five-Well Composite - "Best-Fit" varies - - X
Five-Well Distance Drawdown varies - - X
SVR #7 (Well Loss Removed) 0 29.79 7.51 X X
X
X
Big Guich Stock Well 842 1.71 X
X
X
M3-TWH2 Zone 2 3,636 X
X
X X
Invalid X X
M3-TWH2 Zone 1 3,636 350,000 X
230,000 X
X X X
M3-TWi#H4 Zone 3 (as upper part of PGSA) 4,489 0.15 X X X X
M3-TWH4 Zone 3 (as overlying, unnamed aqui Invalid X
M3-TWH4 Zone 2 : 3.0E-03 X
X
X X
X X
M3-TWH4 Zone 1 (as lower part X X
X X
X X
- X X
M3-TW#4 Zone . 3.5E-04 X X
3.5E-04 X X
Invalid X X X X X
Invalid X X X X X
Little Guich Stock e 180,000 1.36-02 X X
270,000 1.2E-02 X X
Invalid - X X
'670,0007" - X X
Kling-lrrigation well - -
M3-TW#1 Zones 1-5 - -
SVR #9 250,000 8.7E-03 X X
320,000 7.1E-03 X X
Invalid - X X
780,000?" - X X

UWID State & Linder TW#1 Zone 2 none none - -
ver: October 6, 2008

SVR #7 Nine-Day Aquifer Test 43
M3 Eagle

Hydro Logic Inc,
Boise, Idaho



Table 3. Well Loss and Well Efficiency Comparison

Pumping Time
min
12
18
28
43
56
101
156
240

Theoretical
DD
fi
3.34
3.43
3.53
3.63
3.72
3.82
3.92
4.02

SVR #7 Nine-Day Aquifer Test

M3 Eagle

Actual

DD
n
25.83
26.07
26.49
26.57
27.14
27.70
26.83
26.13

Well Loss -Efficiency Means
{difference) {ratio) Well Loss Efficiency
ft % 22,92 14%
2249

22.64

44 Hydro Logic Tnc,
Boise, Idaho



Figure 1. Well Location Map

To SVR #10

gy

One Mile

SVR #7 Nine-Day Aquifer Test 48 Hydo Logic Inc,
M3 Eagle Boise, Idaho



Figure 2. Composite Diagram for Well SVR #7 (the Pumping Well)
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Figure 3. Composite Diagram for Well M3-TW #1
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Figure 4. Composite Diagram for Well M3-TW #2
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Figure 5. Composite Diagram for Well M3-TW #3
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Figure 6. Composite Diagram for Well M3-TW #4
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Figure 7. Composite Diagram for Well SVR #9
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Figure 8. Composite Diagram for Well SVR #6
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Figure 9. Composite Diagram for Well UWID State and Linder #1A
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Figure 10. Southwest to Northeast Hydrogeologic Cross Section Beneath
the M3 Site

[Insert figure here, rotated 90 degrees]

SVR #7 Nine-Day Aquifer Test 57 Hydro Logic Inc,
M3 Eagle Boise, Idaho



Figure 12. Cooper-Jacob Analysis for Well SVR #7
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Figure 13. Theis Analysis for Well SVR #7
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Figure 14. Theis Recovery Analysis for Well SVR #7
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Figure 15. Cooper-Jacob Analysis for the Big Gulch Stock Well
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Figure 17. Theis Recovery Analysis for the Big Gulch Stock Well
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Figure 18. Theis Analysis for the M3-TW #2 Zone 2 — No Trend
Correction
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Figure 19. Theis Analysis for the M3-TW #2 Zone 2 — With Trend
Correction
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Figure 20. Theis Analysis for the M3-TW #2 Zone 1 — No Trend
Correction
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Figure 21. Theis Analysis for the M3-TW #2 Zone 1 — With Trend
Correction
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Figure 22. Theis Analysis for the M3-TW #4 Zone 2 — No Trend
Correction
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Figure 23. Theis Analysis for the M3-TW #4 Zone 2 — With Trend

Correction
1': B """'/'""”; Screen = 325-556 ft
C ] T=580,000 gpd/ft
B Data 7 S=3.0x 10r
* comid for P Kv/Kh=0.1
i trend  —__| i b =260 ft
; i r =4,489 ft

917gpm (at SVR #7)

0.1 - - Derivativg analysis indicates method is
L N lid for data from first 1,000 minutes of
B 7 Afterward, incomplete barometric
i Derivative | ns and incomplete water level
I ctions make analysis only

Curve: Data are corrected for
B \‘ h water-level trend
i v ”fl‘”'s Partial penetrat ections not
needed.
0.01 TR Lt L1 !
10. 100. 1000.

Time (min)

T=114.6 Q W(u)/s Wh
T = Transmissivi
Q = Pumping rate

vity (unitless), see text for details

SVR #7 Nine-Day Aquifer Test 69 Hydro Logic Tne,
M3 Eagle Boise, Idaho



Drawdown (ft)

Figure 24. Neuman-Witherspoon Analysis for the M3-TW #4 Zone 1 —
as an Aquifer Separate from the PGSA, No Trend Correction
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Figure 25. Neuman-Witherspoon Analysis for the M3-TW #4 Zone 1 —
As Aquifer Separate From PGSA, With Trend Correction
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Figure 26. Theis Analysis for the M3-TW #4 Zone 1 — As a part of the
PGSA, No Trend Correction

1. T T T T

Screen = 625-646 ft
T= 170,000 gpd/ft

T T

S S =2.4x 10"
P comdedfr | Kv/Kh=0.1
- trend b = 260 ft

r = 4,489 ft

Q =917gpm (at SVR #7)

Derivative

Data: + ~pperfurn
Curve:

A

6.1

0.01

Time (min)

T= 114 6Q W(u)/s Where

,1tléss), see text for details

Solid Line répreseﬁts “type curve” where T st match observed drawdown.

Based on the anaiy“tiﬂc’z’ﬂ

cal method of Theis (1935) with partial penetration corrections of
Hantush (1961a and b). '

SVR #7 Nine-Day Aquifer Test 72 Hydro Logic Tnc,
M3 Eagle Boise, Idaho



Drawdown (ft)

Figure 27. Theis Analysis for the M3-TW #4 Zone 1 — As a part of the
PGSA, With Trend Correction
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Figure 28. Theis Analysis for the Little Gulch Stock Well — No Trend
Correction
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Figure 29. Theis Analysis for the Little Gulch Stock Well — With Trend
Correction
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Figure 30. Theis Analysis for Well SVR #9— No Trend Correction
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Figure 31. Theis Analysis for Well SVR #9 — With Trend Correction
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Figure 32. Composite Theis Analysis for Five Observation Wells
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Figure 34. Specific Capacity at Various Pumping Rates During the
Step-Discharge Test

Stepped-Discharge Test - 350 to 950 Gallons / Minute
April 10, 2008
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Appendix A - Well Driller’s Reports for Wells without Additional
Information

SVR #7 Nine-Day Aquifer Test Hydm lQﬁlC Inc,
M3 Eagle Boise, Idaho



[This Page Left Intentionally Blank]

SVR #7 Nine-Day Aquifer Test A-2 riyaro Logic Inc,
M3 Eagle Boise, Idaho



Appendix B — Barometric Efficiency Analyses
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Figure B-3. Barometric Efficiency Plot for TW #2 Zone 2

M3-TW #2 Zone 2
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Figure B-7. Barometric Efficiency Plot for TW #4 Zone 1
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Figure B-10. Barometric Efficiency Plot for SVR #9
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Figure B-12. Barometric Efficiency Plot for the Kling Irrigation Well
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Figure B-13. Barometric Efficiency Plot for TW #1 Zone §
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Figure B-17. Barometric Efficiency Plot for TW #3 Zone 1
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Figure C-1. Actual and BE-Corrected Water Levels for SVR #7
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Figure C-2. Actual and BE-Corrected Water Levels for Big Gulch Stock Well

Big Gulch Stock Well
Actual and BE-Corrected Water Levels

Before, During and After Test

1-Mar 8-Mar 15-Mar March 2008 22-Mar 29-Mar
151 . . {
HEE . N
Actual ' P
Big Gulch Stock 1 Hub-1 4 4 1 e
1 M
T 1 P
152 o
F
i ‘
il T
=
o U s,
2 153 T % »
s 1 \g )\
£ ~ .
]
© SVR #7 Pumpin ' T
> ping P
3 v
S M
8 154 .
]
; (]
N
x .
i Barometer
155
156

Distance from Pu
sn Depth = 180

SVR #7 Nine-Day Aquifer Test C- 4 Hydro logic Ine,
M3 Eagle Boise, Idaho

Barometric Pressuer (feet of water)



Water Level (feet bgl)

Figure C-3. Actual and BE-Corrected Water Levels for TW #2 Zone 2
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Figure C-4. Actual and BE-Corrected Water Levels for TW #2 Zone 1
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Figure C-5. Actual and BE-Corrected Water Levels for TW #4 Zone 3
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Figure C-6. Actual and BE-Corrected Water Levels for TW #4 Zone 2
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Figure C-7. Actual and BE-Corrected Water Levels for TW #4 Zone 1
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Figure C-8. Actual and BE-Corrected Water Levels for Flack Corral 6-Inch Well
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Figure C-9. Actual and BE-Corrected Water Levels for Little Gulch Stock Well
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Figure C-10. Actual and BE-Corrected Water Levels for SVR #9
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Figure C-11. Actual and BE-Corrected Water Levels for UWID State and Linder

TW #1 Zone 2
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Figure C-12. Actual and BE-Corrected Water Levels for the Kling Irrigation Well

Kling Irrigation Well
Actual and BE-Corrected Water Levels
Before, During and After Test &

March 2008
1-Mar 8-Mar 15-Mar
95
| Barometer
96
Actuél_
Kling Irrigation’ Ye
N
97

Distance from Pumping Well SVR #7 = 9,908 ft
Screen Depth = 198 to 408 ft

SVR #7 Nine-Day Aquifer Test C- 14
M3 Eagle

Hydro Logic Tne,
Boise, Idaho

Barometric Pressure (feet of water)



(feet bgl)

Water Level

1-Mar
91

Figure C-13. Actual and BE-Corrected Water Levels for TW #1 Zone 5
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Figure C-14. Actual and BE-Corrected Water Levels for TW #1 Zone 4
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Figure C-15. Actual and BE-Corrected Water Levels for TW #1 Zone 2
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Figure C-16. Actual and BE-Corrected Water Levels for TW #3 Zone 3
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Figure C-17. Actual and BE-Corrected Water Levels for TW #3 Zone 1
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Figure C-18. Actual and BE-Corrected Water Levels for SVR #6
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Appendix D — Additional Information on the Analytical Methods Used
in this Report
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Details on the Method of Cooper, H.H. and C.E. Jacob, 1946. (From Aqtesolv®)
Schematic Diagram:

= Firl f

P4 s )

it or T
Assumptions:

form thickness

water ased instantaneously from storage with decline of hydraulic
imping well is very small so that storage in the well can be

e small {i.e., ris small and t is large}
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Equations:

For large values of time, Cooper and Jacob (1946) proposed the following equation for
displacement in a confined aquifer in response to pumping:

23030 (2.253‘5“
8= log| —
dmT s J

_riwfa"D
o= Q -
i
P rig
where

e Q is pumping rate [

r is radial distance [L]

tis time [T]

SVR #7 Nine-Day Aquifer Test D- 4 Hydro Logic Tne,
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Details on the Method of Hantush, M.S. 1961a and b (From Aqtesolv®)

Schematic Diagram:

P

b

agufer

Assumption

e aquifer

uniform thick

wall 15 fully penstrating

rom storage with decline of hydraulie head

s diamete s very small so that storage in the well can be neglected

SVR #7 Nine-Day Aquifer Test D- 5 Hydro Logic Inc,
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Equations:

Hantush [1941a, b} denived equations for the effects of partial penstration n 3 confined aquifer, For a prezomater, the partal penatration correction 18 as fol

Qo A G nn
5= | W)+ ——e S St -

Jhot
si{ 3] ¢4
)

1, oA

S 77} E—
al | - dyi-dy b

¢ bas aquifer thckne

¢ s depth te top of pumpng well screen (L]
» s depth to tap of sbservation well greaen L}

o g depth to bottom of pumpng well scraen

s prezometer opening 1L}

ces, the effect of parval panetration becomes neghgible when

SVR #7 Nine-Day Aquifer Test D- 6 Hydro Logic Inc,
M3 Eagle Boise, Idaho
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Details on the Method of Neuman, S.P., and Witherspoon, P. 1972. (From
Aqtesolv®)

Schematic Diagram:

O
he
h -
unpumped aguifer hiir 4}
aquitard Ki', 8.1, by’ f f
| 5 Kooon 50w b
~ aquiclude
Assumptions:

« aquifer has infinite areal extent

s aquifer is homogeneous, setropic and of uniform t

» pumping well is fully penetrating

» flow to pumping well is h

« aquifers leaky confing

s flow iz unsteady

uctivity, storage coefficient and thickness

SVR #7 Nine-Day Aquifer Test
M3 Eagle

D- 7 Hydro Logic Tne,
Boise, Idaho



Equations:

QF. _ dy
5 2’4?{ (-5 4G W) yla (V) +[1- Gyl e, (‘v))}»g/L

Qe nmil e €77F —erh L 2By

Sy T e e —F ; {eg 7 : » v ) ?

T TN m by .(I)[ @ + 1= v2 /(oo 1 Eiyyany Gy~ 1M, (@, ()
B Y ) oy
[ 5y + 1 (Y
Fopemy 0 H@0—

218y’
F{y)

- Q7 gk : ‘= & dy
52“2;7:-})(1 gty [Jola () Jq(«%(}’))]m

o=t By I 8)°
1B, =r K1 Tb;

r RS

A= \RE,

G =My IF ()

@)= ~;-[N W)+ F)
@} ) = 5 IN - F ()]

20 BB Y

I

F200 = M ()

|

aulic conduchvity in agquifer 1 [L/T?

. Kj' is verticgl hydraulic conductivity in aguitard  [L/T2

» Q iz pumping rate {LB:"T}
e 1is radial distance L]
5y is drawdown in the pumpead aguifer [L}
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s'l is drawdown in the aquiti 3rd {L]
. s, is drawdown in the unputt yped aquifer L]

* 5, 5, is storativity in the pu mped aquifer [dimensionless]

s tis time [T

e« T, T1 i transmissivity ini the  pumpad aquifer ,g_z'ng

SVR #7 Nine-Day Aquifer Test D- 9 Hydm logie Inc,
M3 Eagle Boise, Idaho



Details on the Method of Papadopulos, 1.S. and H.H. Cooper, 1967. (From
Aqtesolv®)

Schematic Diagram:

Assumptions:

s aquifer has infinite are

taneo om storage with decline of hydraulic head

SVR #7 Nine-Day Aquifer Test D- 10 Hydro logic Tne,
M3 Eagle Boise, Idaho



Equations:
Papadopulos and Cooper {1967) derived a solution for a finite-diameter pumping well with wellbare storage in a canfined aquifer as fallows:

_Q
S_WF(u,a,rD)

£ Bat (1= 51, (6r) ALE) ~ Y, (80) BLA)]
T (TABT - 1B &

A(gy= BY,(8)-2aY(8)
B(& = Ay (8~ 2a,(8)

_rs
T a7t

ag

y

r}

=3

b
°7r

3

where

. Ji is Bessel function of first kind, order |

2l
« Qs pumping rate [L™/T]
» 1 is radial distance {L]
L is casing radius {LI

., is well radius L2
¥

s 5 is drawdown [LI

s S is storativity [dimensionless]
e tis time [T2

s T is transmissivity {LZIT}

. Yi is Bassal function of sacand kind, ordar i

SVR #7 Nine-Day Aquifer Test
M3 Eagle

Hydro Logic Tnc,
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Details on the Method of Theis, C.V., 1935. (Pumping) (From Aqtesolv®)

Schematic Diagram:

,,,,, U 131 IS ¥ RO
' hiir b

aquiclude

d ‘

=3 h ] L3 r d
hs K P8 Sis) o = aguifer
poe Koozl Tt i T8, KJK,

Assumptions:

+ aquifer has infinite areal extent

e aquifer is homogenecous and of uniform thi
o pumping well is fully or partially penetrating
s flow to pumping well is horizantal when pumping renetrating

« aquifer is confined

+ flow is unsteady

» water is released i eously from s ecline of > head

+ diameter of py be neglected

Hydro Logic Inc,
Boise, Idaho

SVR #7 Nine-Day Aquifer Test
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Equations:

s= [ = oy
AT, ¥
U= ‘J_S
4T¢
whera

s Q is pumping rate :La,l'T}

¢ ris radial distance LI

e 5 ig drawdown L}

» S is storativity {dimensionless?

s tis time {

* T is transmissivity £L2/Tf
Hydrogeologists commenly refer to the exponential integral in the drawdown equation as | herefore, we can write the Thais drawdown equation ir
compact notation as follows:

Q

§= WW W

Hantush {1961a, b} derived equations for the effects of partial penetration’ meter, the partial penetratio is as follows:

_a LI PO NPV - NP S Y4
8_47FT(W(U)+7F(J—G'),;—_{H{Sm( b) sin{ b 3] cos( 5 )] W(U,\[; 5 ))

For an observation well, the following partial penetration cgrrection applies:

2 a1

=9 Zi-aiad)
5= [W W i ar-ay =

nd, .

o [sm(—b—) - Sm(T)l
vihere

o b is aquifer thickness L}

» dis depth to top of pumping well screen {L3

» o' is depth to top of ob:

» lis depth to bottom

« 1'is depth to ba ‘

. Kler is verticalto he otropy [dimensionless

* w{uf}is the Hantush-Ja

2 is depth to piezometer ope

SVR #7 Nine-Day Aquifer Test D- 13 Hydm lelC Inc,
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Details on the Method of Theis, C.V., 1935. (Straight-Line Recovery) (From
Aqtesolv®)

Schematic Diagram:

. aquiclude

Assumptions:

of uniform thickness

s diameter of pumping well is very small so that storage in the well can be neglected

e values of u are small {i.e., ris small and tis large)

SVR #7 Nine-Day Aquifer Test D- 14 Hydm logie Inc,
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Equations:

0 .
gl= = N~ In(S1 S
g 4T[m(m) In(S159]

where

s}
0 is pumping rate LT

¢' is residual drawdown |
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