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ATTACHMENT C 

ROSE DIAGRAMS SHOWING GROUNDWATER FLOW  

DIRECTION AND RELATIVE FREQUENCY OF FLOW 

TIDAL STUDY AND 

AQUIFER CHARACTERIZATION RESULTS 

Capital Industries 

5801 Third Avenue South 

Seattle, Washington 

 

Farallon PN: 457-004 
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Rose Diagram Showing Frequency of Groundwater Flow Direction in Water Table Zone 
             July 24 -27, 2010
                    Wells CI-11-WT, CI-13-WT & CI-14-WT
                          Capital Tidal Investigation
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Rose Diagram Showing Frequency of Groundwater Flow Direction in Water Table Zone 
              August 1-4, 2010
                    Wells CI-11-WT, CI-13-WT & CI-14-WT
                          Capital Tidal Investigation



Rose Diagram Showing Frequency of Groundwater Flow Direction in Shallow Zone 
    July 24 -27, 2010
                Wells CI-11-30, CI-13-30 & CI-14-35
                  Capital Tidal Investigation
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Rose Diagram Showing Frequency of Groundwater Flow Direction in Shallow Zone 
        August 1-4, 2010
                Wells CI-11-30, CI-13-30 & CI-14-35
                  Capital Tidal Investigation
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Rose Diagram Showing Frequency of Groundwater Flow Direction in Intermediate Zone 
             July 24 -27, 2010
                    Wells CI-11-60, CI-13-60 & CI-14-70
                          Capital Tidal Investigation
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Rose Diagram Showing Frequency of Groundwater Flow Direction in Intermediate Zone 
             August 1-4, 2010
                    Wells CI-11-60, CI-13-60 & CI-14-70
                          Capital Tidal Investigation
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ATTACHMENT D 

SLUG TEST ANALYSIS PLOTS 

TIDAL STUDY AND 

AQUIFER CHARACTERIZATION RESULTS 

Capital Industries 

5801 Third Avenue South 

Seattle, Washington 

 

Farallon PN: 457-004 
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SLUG TEST RESULTS FOR MW-8 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\MW-8.aqt

Date:  01/21/11 Time:  15:28:05

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Well:  MW-8

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.07 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-8)

Initial Displacement:  3.15 ft Static Water Column Height:  12.07 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 99.79 ft/day y0 = 1.7 ft
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SLUG TEST RESULTS FOR CI-8-40 (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-8-40.aqt

Date:  01/21/11 Time:  15:28:27

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Well:  CI-8-40

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.32 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-8-40)

Initial Displacement:  1.77 ft Static Water Column Height:  32.32 ft

Total Well Penetration Depth:  40. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 213. ft/day Le = 8.556 ft



0. 16. 32. 48. 64. 80.

0.01

0.1

1.

Time (sec)

N
o

r
m

a
l
i
z
e

d
 
H

e
a

d
 
(
f
t
/
f
t
)

SLUG TEST RESULTS FOR CI-8-60 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-8-60.aqt

Date:  01/21/11 Time:  15:28:42

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Well:  CI-8-40

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-8-60)

Initial Displacement:  2.05 ft Static Water Column Height:  52.23 ft

Total Well Penetration Depth:  60. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 10.06 ft/day y0 = 1.573 ft
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SLUG TEST RESULTS FOR CI-9-WT (RISING HEAD)

Data Set:  N:\...\CI-9-WT RisingHead-Short.aqt

Date:  01/21/11 Time:  15:29:20

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.11 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-9-WT)

Initial Displacement:  1.53 ft Static Water Column Height:  12.11 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 135.1 ft/day Le = 8.4 ft
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SLUG TEST RESULTS FOR CI-9-WT (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-9-WT FallingHead.aqt

Date:  01/21/11 Time:  15:29:40

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.11 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-9-WT )

Initial Displacement:  3.12 ft Static Water Column Height:  12.11 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 356.5 ft/day Le = 2.173 ft
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SLUG TEST RESULTS FOR CI-9-40 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-9-40 RisingHead.aqt

Date:  01/21/11 Time:  15:30:09

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.14 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-9-40 )

Initial Displacement:  1.76 ft Static Water Column Height:  32.14 ft

Total Well Penetration Depth:  40. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 25.52 ft/day y0 = 1.302 ft



0. 16. 32. 48. 64. 80.

0.001

0.01

0.1

1.

Time (sec)

N
o

r
m

a
l
i
z
e

d
 
H

e
a

d
 
(
f
t
/
f
t
)

SLUG TEST RESULTS FOR CI-9-70 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-9-70 RisingHead.aqt

Date:  01/21/11 Time:  15:30:32

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  62.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-9-70)

Initial Displacement:  4.36 ft Static Water Column Height:  62.1 ft

Total Well Penetration Depth:  70. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 10.19 ft/day y0 = 1.47 ft
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SLUG TEST RESULTS FOR CI-10-WT (RISING HEAD)

Data Set:  N:\...\CI-10-WT RisingHead.aqt

Date:  01/21/11 Time:  15:30:54

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-WT)

Initial Displacement:  4.34 ft Static Water Column Height:  11.5 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 96.5 ft/day y0 = 0.9909 ft
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SLUG TEST RESULTS FOR CI-10-WT (FALLING HEAD)

Data Set:  N:\...\CI-10-WT FallingHead.aqt

Date:  01/21/11 Time:  15:34:56

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-WT)

Initial Displacement:  4.32 ft Static Water Column Height:  11.5 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 92.8 ft/day Le = 8.282 ft



0. 4. 8. 12. 16. 20.

0.001

0.01

0.1

1.

Time (sec)

N
o

r
m

a
l
i
z
e

d
 
H

e
a

d
 
(
f
t
/
f
t
)

SLUG TEST RESULTS FOR CI-10-35 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-10-35 RisingHead.aqt

Date:  01/21/11 Time:  15:35:21

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.46 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-35 )

Initial Displacement:  2.78 ft Static Water Column Height:  26.46 ft

Total Well Penetration Depth:  35. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 39.11 ft/day y0 = 0.5545 ft
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SLUG TEST RESULTS FOR CI-10-35 (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-10-35 FallingHead.aqt

Date:  01/21/11 Time:  15:35:49

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.46 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-35 )

Initial Displacement:  3.92 ft Static Water Column Height:  26.46 ft

Total Well Penetration Depth:  35. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 71.86 ft/day y0 = 2.496 ft
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SLUG TEST RESULTS FOR CI-10-65 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-10-65 RisingHead.aqt

Date:  01/21/11 Time:  15:36:10

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-65 )

Initial Displacement:  9.82 ft Static Water Column Height:  56.4 ft

Total Well Penetration Depth:  65. ft Screen Length:  15. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 10.58 ft/day y0 = 1.18 ft



0. 12. 24. 36. 48. 60.

0.01

0.1

1.

Time (sec)

N
o

r
m

a
l
i
z
e

d
 
H

e
a

d
 
(
f
t
/
f
t
)

SLUG TEST RESULTS FOR CI-10-65 (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-10-65 FallingHead.aqt

Date:  01/21/11 Time:  15:36:30

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-10-65 )

Initial Displacement:  2.3 ft Static Water Column Height:  56.4 ft

Total Well Penetration Depth:  65. ft Screen Length:  15. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 9.423 ft/day y0 = 1.097 ft
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SLUG TEST RESULTS FOR CI-14-WT (RISING HEAD)

Data Set:  N:\...\CI-14-WT RisingHead.aqt

Date:  01/21/11 Time:  15:36:52

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-WT)

Initial Displacement:  3.54 ft Static Water Column Height:  11.54 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 40.87 ft/day y0 = 0.5165 ft



0. 4. 8. 12. 16. 20.

0.001

0.01

0.1

1.

Time (sec)

N
o

r
m

a
l
i
z
e

d
 
H

e
a

d
 
(
f
t
/
f
t
)

SLUG TEST RESULTS FOR CI-14-WT (FALLING HEAD)

Data Set:  N:\...\CI-14-WT FallingHead.aqt

Date:  01/21/11 Time:  15:37:11

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-WT)

Initial Displacement:  3.97 ft Static Water Column Height:  11.54 ft

Total Well Penetration Depth:  20. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 53.37 ft/day y0 = 1.112 ft
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SLUG TEST RESULTS FOR CI-14-35 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-14-35 RisingHead.aqt

Date:  01/21/11 Time:  15:37:29

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.44 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-35)

Initial Displacement:  3.7 ft Static Water Column Height:  26.44 ft

Total Well Penetration Depth:  35. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 114.4 ft/day y0 = 1.707 ft
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SLUG TEST RESULTS FOR CI-14-35 (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-14-35 FallingHead.aqt

Date:  01/21/11 Time:  15:37:52

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.44 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-35)

Initial Displacement:  2.29 ft Static Water Column Height:  26.44 ft

Total Well Penetration Depth:  35. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 78.4 ft/day y0 = 1.696 ft
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SLUG TEST RESULTS FOR CI-14-70 (RISING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-14-70 RisingHead.aqt

Date:  01/21/11 Time:  15:38:26

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.3 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-70)

Initial Displacement:  6.55 ft Static Water Column Height:  61.3 ft

Total Well Penetration Depth:  70. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.305 ft/day y0 = 1.769 ft
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SLUG TEST RESULTS FOR CI-14-70 (FALLING HEAD)

Data Set:  N:\Farallon\Capital Industries\Slug Testing Aug 2010\Aqtesolv Files\CI-14-70 FallingHead.aqt

Date:  01/21/11 Time:  15:38:52

PROJECT INFORMATION

Company:  Farallon Consulting

Client:  Capital

Test Date:  8-6-10

AQUIFER DATA

Saturated Thickness:  61.3 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (CI-14-70)

Initial Displacement:  3.01 ft Static Water Column Height:  61.3 ft

Total Well Penetration Depth:  70. ft Screen Length:  10. ft

Casing Radius:  0.083 ft Well Radius:  0.083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.898 ft/day y0 = 1.588 ft
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ATTACHMENT E 

REFERENCES 

TIDAL STUDY AND 

AQUIFER CHARACTERIZATION RESULTS 

Capital Industries 

5801 Third Avenue South 

Seattle, Washington 

 

Farallon PN: 457-004 

 






