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Response to Pumping and Fitted Type Curve

100_ T T T T TTTT T T T TTTTT T T T T TTTT T T IIIIII_
i Theis Cpnfined Aquifer Sqlution i
| Hantush-Jacob [Leaky Aquifer Solytions ] Leaky Aquifer Solution and Model Parameters
- Transmissivity (T) = 3590 ftz/day
r/B = 0.02 Storage Coefficient (S) = 1.5 x 103
g Leakage (1/B) < 0.01
c B (Leakage Factor) = (Tb‘/K’)l/2 =39ft/0.01 = 3900 ft
% 10. b = thickness of semi-confining zone(s)
'g - K’ = vertical hydraulic conductivity of semi-confining zone(s)
© B r = distance between pumping and observation wells
@) N Horizontal Conductivity
B K= (T/b) =3590 ftz/day/ 600 ft = 6 ft/day or 9 ft/day for b = 400ft
- Vertical Conductivity Derivation:
i Theis Confined Aquifer Solution ~_— 1/B < 0.01 =1/( Tb*/K’)"2
Tb*/K’ = (t/0.01)2
K* = Tb’/(r/0.01)2 = (3590 ft2/day)(30 ft)/(39/0.01)2 = 0.007 ft/day for b’=30ft
Hantush-Jacob
Leaky Aquifer
Solutions
1 . | | | | | |
1. 10. 100. 1000. 1.E+04
Time (min)
SSP-864
@ ANALYSIS OF SC-18AA RESPONSE TO MAY 1991 MAIN STREET WELL AQUIFER TEST ProjectNo,
SOQUEL CREEK WATER DISTRICT
S.S. Papadopulos & Associates, Inc. 3-2
Figure




Response to Pumping and Fitted Type Curve

100_ T T T T TTTT T T T TTTTT T T T T TTTT T IIIIIII_
L Theis Confined|Aquifer Solution —
<
2 10.
ER, 0
S T O
(@) B NI ®
- (\% //Q.
i N2
= Hantush-Jacob —_
Leaky Aquifer
Solutions
1- | | | | | |
1. 10. 100. 1000.
Time (min)

Leaky Aquifer Solution and Model Parameters

Transmissivity (T) = 3730 ftz/day
Storage Coefficient (S) =7.3 x 1073
Leakage (1/B) < 0.04
B (Leakage Factor) = (Tb‘/K’)l/2 =3911/0.04 =975 ft
b‘ = thickness of semi-confining zone(s)
K’ = vertical hydraulic conductivity of semi-confining zone(s)
r = distance between pumping and observation wells
Horizontal Conductivity

K = (T/b) = 3730 ft2/day / 600 ft = 6.2 ft/day
Vertical Conductivity Derivation:

1/B < 0.04 =r/( Tb*/K’)"2

Tb¢/K = (r/0.04)2

K = Tb’/(1/0.04)2 = (3730 ft2/day)(20 ft)/(39/0.04)2 = 0.08 ft/day for b’ = 20ft
=0.8 for b’ = 200ft

<D

S.S. Papadopulos & Associates, Inc.

SSP-864
ANALYSIS OF SC-18A RESPONSE TO MAY 1991 MAIN STREET WELL AQUIFER TEST ProjectNo
SOQUEL CREEK WATER DISTRICT 33
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10.

Drawdown (ft)

0.1

100.

10.

Drawdown (ft)

0.1

100.

Response to Pumping and Fitted Type Curve

Theis Confined Aquifer Solution

Hantush-Jacob Leaky
~  Aquifer Solutions

Transmissivity (T) = 3765 ft#/day

Storage Coefficient (S) = 1.16 x 1074
\ \ T Y Y I

Time

1000.

(min)

- Theis Confined Aquifer Solutig

Hantush
Aquifer S

Leaky

olutions E

Transmissivity (T) = 4454.8 ftz/day
Storage Coefficient (S) = 6.465 x 10

Time

1000.

(min)

1.E+04

1.E+04
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S.S. Papadopulos & Associates, Inc.

ANALYSIS OF SC-10AA RESPONSE TO MAY 1991 MAIN STREET WELL AQUIFER TEST

SOQUEL CREEK WATER DISTRICT
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Elev.
(ft amsl)

Beltz 7

b=110 ft

AA

Main&BeltzProfiles.xls BeltzProfile 9/30/2004 11:04 AM

b=100 ft

AA

Beltz 8

Beltz 6

|

EXPLANATION

Completed Well

Sealed interval

Gravel pack

Screened interval

Purisima Units A and AA

Coarse-grained intervals

Fine-grained intervals

Relatively fine-grained bas
of Purisima? (Tp?)

b

Lithology interpreted from Beltz test
hole 1, 2, & 3 e-logs (Table 2-1) and
Beltz 6, 7, 8, & 9 drillers' logs.

Figure 3-5
Beltz Well Profiles



Response to Pumping and Fitted Type Curve

Beltz Well 8
100 Q =1200 gpm
. L T T TTTT T T TTTTIT T T TTTT T T TTTTI T TTT III_ _ T TTTTT
_ Theis Confined PR |‘ ] 0 Ground Surface
- Aquifer Solutionxy = _ 1 gﬁrxnt Sag
SUEE L IR Sy ] f o3 Q |y StaticWaterLevel
L - &6@ — 7 b =125
3 -~ 100 —1+ 1t
i 1 2 T Gravel [ Screen
6 = 1 _ ' Extent
£ b =100" Pack ([
10. = I |
C © 1 8 éf/ /¢
- o ] 200 — b’ = 35'
g B ]
c B y Moencgh Leaky 7 +
% B Aquifer Solutions 7 —+
.g L i 1
© i | 300 —/—
D - -
\| Leaky Aquifer Solution and Model Parameters
1.
C ‘1 Transmissivity (T) = 3650 ft2/day
B Y  Storage Coefficient (S) = 1.86 x 104
- ll 1 Leakage (i/B) = 4.677 x 1073
i | | B (Leakage Factor) = (Tb*/K’)"2 = 1.0 ft/4.677 x 1073 = 214 ft
| b = thickness of semi-confining zone(s)
L I . K’ = vertical hydraulic conductivity of semi-confining zone(s)
' o r = distance between pumping and observation wells
II Horizontal Conductivity
01 | LIl L1111 Lt | L1111 LU K=(T/b)=3650ft2/day/100ft=365ft/day
0.01 0.1 1. 10. 100. 1000. 1.E+04 Vertical Conductivity Derivation:
/B =4.677x 1073 = 1/( Tb*/K’)"2
Time (min) Tb*/K’ = (t/4.677 x 1073)2

K = Tb’/(t/4.677 x 10-3)2 = (3650 ft2/day)(12.5 ft)/(1.0 ft/4.677 x 10~3)2

= 0.998 ft/day for b’ =12.5 ft
=3.79 ft/day for b>=47.5 ft

S.S. Papadopulos & Associates, Inc.

<D

SSP-864
ANALYSIS OF BELTZ 8 RESPONSE TO FEBRUARY 1998 BELTZ 8 AQUIFER TEST ProjectNo
SOQUEL CREEK WATER DISTRICT 36
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Response to Pumping and Fitted Type Curve Beltz

Q =1200 gpm
100 L T T TTTTIT T T TTTTIT T T TTTTIT T T TTTTIT T T TTTITTL 0 Groundsurface
- ] . _ Y Static Water Level
B Theis Confined Aquifer Solution — 7 ]
- 4 % 100 — -~ M15) Screen
i o 2 - ) Extent
L _ G| ; = .
e = Epooc’:; £ .
_ Q.
- [ -
10 i S 200
g — ——
g Moench Leaky 300 —=
3 Aquifer Solutions
= Leaky Aquifer Solution and Model Parameters
a Transmissivity (T) = 6824 ftz/day
1. Storage Coefficient (S)=3.2 x 10™
Leakage (1/B) = 0.007
B (Leakage Factor) = (Tb‘/K’)l/2 = 38{t/0.007 = 5428 ft
b = thickness of semi-confining zone(s)
K’ = vertical hydraulic conductivity of semi-confining zone(s)
|| r = distance between pumping and observation wells
| Horizontal Conductivity
- K = (T/b) = 6824 ft2/day / 100 ft = 68 ft/day
! Vertical Conductivity Derivation:
01 L1 LIl L1 LIl L1 LIl L1 LIl [ TR _ _ S nY
. /B=0.007 =1/( Tb’/K’)”2
0.1 1. 10. 100. 1000. 1.E+04 Tb*/K’ = (1/0.007)2
_ _ K’ = Tb’/(r/0.007)2 = (6824 ft2/day)(12.5 ft)/(38/0.007)?
Time (min) =0.003 ft/day for b>=12.5 ft
= 0.01 ft/day for b>=47.5 ft
SSP-864
@ ANALYSIS OF BELTZ 6 RESONSE TO FEBRUARY 1998 BELTZ 8 AQUIFER TEST ProjectNo,
SOQUEL CREEK WATER DISTRICT 3.7
S.S. Papadopulos & Associates, Inc. -
Figure




Response to Pumping and Fitted Type Curve

100.

~ Theis Confined
Aquifer Solution

10.

NPl

| |

T T TTTT

Drawdown (ft)

Moen
Aquife

ch Leaky |
3r Solutions

0.1 '

0.01 0.1

1.

10

. 100.

Time (min)

1000.

1.E+04

Beltz Well 9
ez e % = 1200 gpm

Ground Surface

Cement Sand

Slurry AN

4 Static Water Level

- Ao’ = 20'

Screen
Extent

Gravel

b=110" Pack \::Ej:j

Depth (ft bgs

b’ =30’

300 ——

Leaky Aquifer Solution and Model Parameters

Transmissivity (T) = 4341 ft%/day
Storage Coefficient (S) =0.01381
Leakage (1/B) = 0.0013
B (Leakage Factor) = (Tb*/K*)”2 = 1.0 ft/0.0013 = 769 ft
b = thickness of semi-confining zone(s)
K’ = vertical hydraulic conductivity of semi-confining zone(s)
r = distance between pumping and observation wells
Horizontal Conductivity
K = (T/b) = 4341 ft%/day / 110 ft = 39.5 ft/day
Vertical Conductivity Derivation:
/B =0.0013 = 1/( Tb*/K’)"
Tb*/K’ = (r/0.0013)?

K‘ =Tb’/(1/0.0013)2 = (4341 ft2/day)(20 ft)/(1.0 ft/0.0013)2
0.15 ft/day for b’
0.37 ft/day for b’

=20 ft
=50 ft

<D

S.S. Papadopulos & Associates, Inc.

ANALYSIS OF BELTZ 9 RESPONSE TO MARCH 1998 BELTZ 9 AQUIFER TEST
SOQUEL CREEK WATER DISTRICT

SSP-864
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Drawdown (ft)

100.

10.

Obs. Wells
° Beltz7

Aquifer Model
Leaky

= Solution
Hantush-Jacob

Parameters

T =125. ft?iday
T S =0.068
r/B =0.3501

Dashed line is Theis solution
for same T and S.

0.1

10. 100.

Time (min)

Figure 3-9
Analysis of Beltz 7 June 2002 Pump Test
(data from City of Santa Cruz, 2002)

Beltz7Tst.xIs Fig 9/30/2004 10:53 AM




Response to Pumping and Fitted Type Curve
Garnet Well Q = 800 gpm

Opal 5
0 (Op ) Ground Surface
100 B T T T TTTTT T T TTTIT T T TTTTT T T T |||||_ -+ Cement
B N T Seal™ Static Water Level
- I N BT R =07 R (o’ﬁ{,ﬁﬁ‘##ﬁi#f busllol
Theis Confirjed Al o | BT Gravel [
Aquifer Solution\ et mamdlneese 7 = + Pack N\
L Lo—= 1% T W (74 1)
—_ - o T ~ U -.
- 4 2 200 4 Tp A (~200) Screen
T Extent
300 ; 320019
—~ 4 T ) /
E g T Screened Extent
c T 164' - 290"
% 10. E\ _ 400 ——
E '
g Leaky Aquifer Solution and Model Parameters
Moénch Leaky Transmissivity (T) = 3349.8 ftz/day
- Aquifer Solutions Storage Coefficient (S) =1.922 x 104
i Leakage (1/B) = 7.032 x 104
B (Leakage Factor) = (Tb‘/K’)l/2 =1.0 f/7.032 x 104 = 1422 fi
b® = thickness of semi-confining zone(s)
B K’ = vertical hydraulic conductivity of semi-confining zone(s)
r = distance between pumping and observation wells
Horizontal Conductivity
| L rtl | Ll | Ll | [ K:(T/b):33498 ftz/daY/ZOO ft:167 ft/day
1. Vertical Conductivity Derivation:
0.1 1. 10. 100. 1000. /B =17.032 x 10'4:1”/( Tb‘/K’)l/z
Time (min) Tb*/K’ = (1/7.032 x 10742
K¢ =Tb’/(1/7.032 x 10742 = (3349.8 ft2/day)(30 ft)/(1.0 ft/7.032 x 10-%)
= 0.50 ft/day for b’ =30 ft
= 0.10 ft/day for b’ =60 ft
SSP-864
@ ANALYSIS OF GARNET WELL RESPONSE TO JULY 1995 GARNET WELL AQUIFER TEST ProjectNo,
SOQUEL CREEK WATER DISTRICT 3-10
S.S. Papadopulos & Associates, Inc. -
Figure




Response to Pumping and Fitted Type Curve

100 B T T T T T TTT T T T T T TTT T T T T T TT I_
B Theis Confined _
Aquifer S:)Iutionx .
L __==27 i
B o _ ’Ogs — _4_/ __________ _
= \
[
= \
'g . / Hantush-Jacob Leaky K
® ¢ Aquifer Solutions | [~%% _ i
a L \0 | | R
B % %) I [
L \
i e % T
L N I
0.0 |
i S -
A
\
L | \
| \
! \
|
|
1' | | | | | | | | | | | | | [ T
1. 10. 100. 1000.

Time (min)

Depth (ft bgs)

Garnet Well Q =800 gpm

Opal 4 ~ 2y Opal 5
l: p r=30 (Opal 5) Ground Surface
Cement [/ Cement /]
Seal Seal \y1. Static Water Level
 hadlis sy i, T ilsslz) aelhcllsitbellisitlilisdlitlis
100 —— . .
1 Gravel ",
Pack .
Gravel [ N oy
Pack \ (74 ft)
200 —— Tp A (~200)
1 (1 Zgg%en Screen
; Extent l Extent
300 }200 ) , (200 ft)
Screened Extent Screened Extent
210' - 290’ 164' - 290'
400 ==

Leaky Aquifer Solution and Model Parameters

Transmissivity (T) = 3392.8 ft%/day

Storage Coefficient (S) = 1.638 x 1073
Leakage (r/B) = 0.06
B (Leakage Factor) = (Tb‘/K’)l/2 =30 ft/0.06 = 500 ft
b = thickness of semi-confining zone(s)
K’ = vertical hydraulic conductivity of semi-confining zone(s)
r = distance between pumping and observation wells
Horizontal Conductivity
K = (T/b) = 3392.8 ft2/day / 200 ft = 17.0 ft/day
Vertical Conductivity Derivation:
/B = 0.06 = 1/( Tb*/K’)"2
Tb*/K’ = (1/0.06)?
K* = Tb’/(1/0.06)? = (3392.8 ft2/day)(30 ft)/(30 £t/0.06)2
= 0.41 ft/day for b’
= 0.81 ft/day for b’

=30ft
=60 ft

S.S. Papadopulos & Associates, Inc.

ANALYSIS OF OPAL 4 RESPONSE TO JULY 1995 GARNET WELL AQUIFER TEST
SOQUEL CREEK WATER DISTRICT

SSP-864

Project No.
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Response to Pumping and Fitted Type Curve

Tannery 2 Well
Q =900 gpm

T T TTTT 0 Ground Surface

100 T T T TTTTT] T T T TTTTT] T T T T TTTT
L Theis Confined Aquifer Solution ———_|

v Static Water Level

200 :% ? ?

400 A 7 Moo ?
Hantush-Jacob Leaky i T 8x16 I'H screen
Aqujfer Solutions | T Filter 1+ Extent
b=235" Pack

Depth (ft bgs)

(Need copy of geophysical log)

) ::::::._. (605 ft)
1% ), Y ) 7,
Leaky Aquifer Solution and Model Parameters

Drawdown (ft)
T
|
(@]
3
|
[

- . Transmissivity (T) = 2056.8 ft%/day

| Storage Coefficient (S) = 5.52 x 1074

1 Leakage (1/B) = 0.002

) B (Leakage Factor) = (Tb‘/K’)l/2 =1.0 ft/0.002 = 500 ft

b = thickness of semi-confining zone(s)

| K’ = vertical hydraulic conductivity of semi-confining zone(s)
1N r = distance between pumping and observation wells

I Horizontal Conductivity

! K = (T/b) = 2056.8 ft2/day / 235 ft = 8.75 ft/day

0.1 1. 10. 100. 1000. Vertical Conductivity Derivation:

1/B = 0.002 = r/( Tb*/K)"2

10 | | | I | | | | 11

Time (min
(min) Tb¢/K = (r/0.002)2
K‘ = Tb’/(r/0.002)? = (3349.8 ft2/day)(b’ ft)/(1.0 {t/0.002)2

=0.67 ft/day for b’ = 50 ft

=2.7 ft/day for b’ =200 ft
SSP-864
@ ANALYSIS OF TANNERY 2 RESPONSE TO JULY 2001 TANNERY 2 PUMP TEST ProjectNo,

SOQUEL CREEK WATER DISTRICT 312

S.S. Papadopulos & Associates, Inc.
Figure




100. T

Drawdown (ft)

10. L

Time (min)

Obs. Wells
° Estates

Aquifer Model
Confined

Solution
Theis

Parameters

T =2700. ft2/day

S =4.E-05

Drawdown (ft)

100.

10.

T LI T | T B L Obs. Wells
M . o Estates

Aquifer Model

i Leaky

Solution
Hantush-Jacob

Parameters

T =2380.ft2day
S =0.0002
| r/B =0.00042

Dashed line is Theis solution
for same T and S.

Time (min)

Figure 3-13
Analysis of May 1983 Estates Well Pump Test

Estates-fits.xls Fig 9/30/2004 11:02 AM
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a
10.
1
1000.
e
.§ 100.
: i
a
10.
1

10.

Time (min)

100.

1000.

Obs. Wells 1000. 7

© Madeline
Aquifer Model -

Confined =
Solution -

Theis
Parameters

T = 240. f2/day

L ° |
S =0.0045 -
s

Drawdown (ft)
=
8

T

10. I I I

Obs. Wells
© Madeline

Aquifer Model
Leaky

Solution
Hantush-Jacob

Parameters
T =240. fi2iday
S =0.0045
r/B = 0.001

100. 1000.
Time (min)
Figure 3-14
Analysis of May 1984

Madeline Well Pump Test

Obs. Wells
© Madeline
Aquifer Model
Leaky
Solution
 Hantush
Parameters

T = 240. f2/day
S =0.0045

Madeline-fits.xIs Sheet2 9/30/2004 10:59 AM




100 T T T TTIT T T T TIT T T T TrTT Obs. Wells 100 T T T T1TT T L L Obs. Wells
[ ] o San Andreas [ © San Andreas
[ B Aquifer Model [ Aquifer Model
L B Confined L Leaky
Solution Solution
[ 7 Theis [ Hantush-Jacob
L i Parameters L Parameters
T = 256404 ft2/day T = 4700. f%iday
S=84E-21 S =0.00076
L 4 L /B = 0.005
g 6000 WM@M' g 5 loe-c0TT 6 06000 00009 © ° Dashed line is Theis solution for
s L o —o—e—o—— s o o 22 same T and S.
8 L i 8 [ Assumes full penetration of 350
H] H] ft thick aquifer.
a a
10. | I I I I I 10. I I I I I I | L1l
1. 10. 100. 1000. 1. 10. 100. 1000.
Time (min) Time (min)
100. T T L e T T T 11T Obs. Wells
[ ] o San Andreas
[ B Aquifer Model
L B Unconfined
Solution
[ 7 Neuman
L i Parameters
T =6800. ft2/day
- S =0.0002
L i Sy =0.06
e R =2E06
= 55500 6 60000 006009 0
g o o .2 Dashed lines are Theis
g solutions for same T, S, and Sy.
% ) Assumes partial penetration;
a 450-ft thick aquifer, lower 350 ft
screened.
r 7 Figure 3-15
Analysis of May 1991
San Andreas Well Pump Test
10. | I 1 I 1 1 1111
1. 10. 100. 1000.
Time (min)

SanAndreas-fits.xIs Fig 9/30/2004 10:57 AM





