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Well Development Logs 

























Appendix I 

 

Step Down Test Data 



FIGURE

FORMER UNOCAL SEATTLE MARKETING TERMINAL
3001 ELLIOTT AVENUE, SEATTLE, WASHINGTON

WELL RW-3 STEP TEST

2010 SUMMARY REPORT AND RISK EVALUATION

NOTES:
bgs = below ground surface
min:hr = minutes:hours
min. = minutes
gpm = gallons per minutes
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Elapsed Time (min:hr)

Begin pumping 0.2
gpm.

Pumping 0.45 gpm at
32 min.

Pumping 0.7 gpm at 61
min.

Pumping 0.56 gpm at
81 min.

Stop pumping at 112
min.



FIGURE

FORMER UNOCAL SEATTLE MARKETING TERMINAL
3001 ELLIOTT AVENUE, SEATTLE, WASHINGTON

WELL MW-61A-R STEP TEST

2010 SUMMARY REPORT AND RISK EVALUATION

NOTES:
bgs = below ground surface
min:hr = minutes:hours
min. = minutes
gpm = gallons per minute
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Time Elapsed (min:hr)

Begin pumping 0.2 gpm. Pumping 1.3 gpm at
~29 min.

Pumping 2.6 gpm at
~60 min.

Pumping 4.0 gpm at
~91 min.

Pumping 5.3 gpm at
~110 min.



FIGURE

FORMER UNOCAL SEATTLE MARKETING TERMINAL
3001 ELLIOTT AVENUE, SEATTLE, WASHINGTON

WELL MW-203 STEP TEST

2010 SUMMARY REPORT AND RISK EVALUATION

NOTES:
bgs = below ground surface
min:hr = minutes:hours
min. = minutes
gpm = gallons per minute
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Elapsed Time (min:hr)

Begin pumping 0.1 gpm.

Pumping 0.4 gpm at
~33 min.

Pumping 0.85 gpm at
~64 min.

Pumping 1.3 gpm at
~98 min.

Pumping 1.7 gpm at
~129 min.

Stop pumping at ~159
min.



FIGURE

FORMER UNOCAL SEATTLE MARKETING TERMINAL
3001 ELLIOTT AVENUE, SEATTLE, WASHINGTON

WELL MW-204 STEP TEST

2010 SUMMARY REPORT AND RISK EVALUATION

NOTES:
bgs = below ground surface
min:hr = minutes:hours
min. = minutes
gpm = gallons per minute
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Elapsed Time (hr:min)

Begin pumping 0.1 gpm. Pumping 0.45 gpm at
~33 min.

Pumping 0.9 gpm at
~73 min.

Pumping 1.35 gpm at
~103 min.

Pumping 1.7 gpm at
~138 min.

Stop pumping at ~168
min.



FIGURE

FORMER UNOCAL SEATTLE MARKETING TERMINAL
3001 ELLIOTT AVENUE, SEATTLE, WASHINGTON

STEP TEST SPECIFIC CAPACITY VS. DISCHARGE

2010 SUMMARY REPORT AND RISK EVALUATION

NOTES:
gpm = gallons per minutes
gpm/ft = gpm per foot of groundwater drawdown

R² = 0.9767
R² = 0.977
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Appendix J 

 

All AQTESOLV Outputs 
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CONSTANT DISCHARGE PUMPING TEST: MW-30

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-30.aqt
Date:  11/02/10 Time:  08:53:59

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-30
Test Date:  08/13/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-30 0 0.1667

Observation Wells
Well Name X (ft) Y (ft)

MW-30 0 0.1667

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 29. ft2/day S  = 0.01
Kz/Kr = 0.1 b  = 17.09 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-61AR

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-61AR.aqt
Date:  11/02/10 Time:  08:53:40

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-61AR
Test Date:  08/13/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-61AR 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-61AR 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 161. ft2/day S  = 0.0004
Kz/Kr = 0.1 b  = 17.33 ft
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PZ-61AR RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-61AR

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\PZ-61AR during MW-61AR.aqt
Date:  11/02/10 Time:  08:57:37

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-61AR
Test Date:  08/13/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-61AR 0 0

Observation Wells
Well Name X (ft) Y (ft)

PZ-61AR 0 3.4

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 75. ft2/day S  = 0.01
Kz/Kr = 0.1 b  = 17.33 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-200

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-200.aqt
Date:  11/02/10 Time:  09:00:16

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-200
Test Date:  09/14/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-200 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-200 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 573. ft2/day S  = 0.05
Kz/Kr = 0.1 b  = 14.6 ft
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MW-201 RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-200

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-201 during MW-200.aqt
Date:  11/02/10 Time:  09:00:01

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-200
Test Date:  09/14/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-200 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-201 0 25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 329. ft2/day S  = 0.006
Kz/Kr = 0.1 b  = 14.6 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-201

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-201.aqt
Date:  11/02/10 Time:  08:59:45

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-201
Test Date:  09/15/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-201 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-201 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 253. ft2/day S  = 0.01
Kz/Kr = 0.01 b  = 14.3 ft
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MW-200 RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-201

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-200 during MW-201.aqt
Date:  11/02/10 Time:  08:53:31

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-201
Test Date:  09/15/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-201 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-200 0 25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 363. ft2/day S  = 0.004
Kz/Kr = 0.1 b  = 14.3 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-202

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-202.aqt
Date:  11/02/10 Time:  08:59:34

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-202
Test Date:  09/17/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-202 0 0.833

Observation Wells
Well Name X (ft) Y (ft)

MW-202 0 0.833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 1271. ft2/day S  = 0.0008
Kz/Kr = 0.1 b  = 8.97 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-204

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-204.aqt
Date:  11/02/10 Time:  14:22:13

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-204
Test Date:  08/12/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-204 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-204 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 105. ft2/day S  = 0.05
Kz/Kr = 0.1 b  = 13.02 ft
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PZ-204 RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-204

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\PZ-204 during MW-204.aqt
Date:  11/02/10 Time:  14:21:53

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-204
Test Date:  08/12/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-204 0 0

Observation Wells
Well Name X (ft) Y (ft)

PZ-204 0 4.5

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 107. ft2/day S  = 0.015
Kz/Kr = 0.1 b  = 13.02 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-204

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-204_2.aqt
Date:  11/02/10 Time:  14:22:04

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-204
Test Date:  09/16/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-204 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-204 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 163. ft2/day S  = 0.01
Kz/Kr = 0.1 b  = 11.1 ft
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PZ-204 RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-204

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\PZ-204 during MW-204_2.aqt
Date:  11/02/10 Time:  14:22:21

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-204
Test Date:  09/16/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-204 0 0

Observation Wells
Well Name X (ft) Y (ft)

PZ-204 0 4.5

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 122. ft2/day S  = 0.02
Kz/Kr = 0.1 b  = 11.09 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-205

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-205.aqt
Date:  11/02/10 Time:  08:58:09

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-205
Test Date:  09/17/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-205 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-205 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 152. ft2/day S  = 0.0004
Kz/Kr = 0.1 b  = 23.9 ft
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MW-204 RESPONSE TO CONSTANT DISCHARGE PUMPING TEST AT MW-205

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-204 during MW-205.aqt
Date:  11/02/10 Time:  08:59:25

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-205
Test Date:  09/17/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-205 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-204 0 32

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 973. ft2/day S  = 0.0012
Kz/Kr = 0.1 b  = 23.9 ft



0.1 1. 10. 100.
0.01

0.1

1.

Time (min)

C
o
rr

e
c
te

d
 D

is
p
la

c
e
m

e
n
t 
(f

t)

CONSTANT DISCHARGE PUMPING TEST: MW-206

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-206.aqt
Date:  11/02/10 Time:  08:58:00

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-206
Test Date:  09/17/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-206 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-206 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 3709. ft2/day S  = 1.577E-7
Kz/Kr = 0.1 b  = 8.69 ft
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CONSTANT DISCHARGE PUMPING TEST: MW-207

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\MW-207.aqt
Date:  11/02/10 Time:  08:57:50

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  MW-207
Test Date:  08/16/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
MW-207 0 0.0833

Observation Wells
Well Name X (ft) Y (ft)

MW-207 0 0.0833

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 2815. ft2/day S  = 1.498E-9
Kz/Kr = 0.1 b  = 14.2 ft
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CONSTANT DISCHARGE PUMPING TEST: RW-3

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\RW-3.aqt
Date:  11/02/10 Time:  08:55:48

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  RW-3
Test Date:  09/02/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
RW-3 0 0.1667

Observation Wells
Well Name X (ft) Y (ft)

RW-3 0 0.1667

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 4.5 ft2/day S  = 0.13
Kz/Kr = 0.1 b  = 9.18 ft
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CONSTANT DISCHARGE PUMPING TEST: RW-21

Data Set:  G:\Common\Aaron Kempf\Chevron\AQTESOLV\RW-21.aqt
Date:  11/02/10 Time:  08:54:19

PROJECT INFORMATION

Company:  ARCADIS
Client:  Former Unocal Terminal
Project:  RC000699.0048
Location:  Seattle, WA
Test Well:  RW-21
Test Date:  09/03/2010

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
RW-21 0 0.1667

Observation Wells
Well Name X (ft) Y (ft)

RW-21 0 0.1667

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Theis

T  = 4. ft2/day S  = 0.22
Kz/Kr = 0.1 b  = 14.45 ft


