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APPENDIX F 

SLUG TEST CALCULATIONS 



Slug Test Result Summary

Well Name MW-74 MW-28 MW-63 MW-82 MW-92 MW-68 MW-56 MW-53 MW-59 MW-19 MW-46 MW-31

Date of Test 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/19/2005 1/20/2005 1/20/2005

Aquifer Zone SAS SAS SAS LSAS LSAS LSAS IAS IAS IAS IAS IAS IAS

Aquifer Thickness 28.29 27.77 27.87 5 5 5 30 30 30 30 30 30
Hydraulic Conductivity
Slug In (ft/d)

1.27E+01 3.39E+01 8.21E+01 6.65E-01 1.54E+00 6.70E+00 2.38E-01 2.36E-01 1.64E-02 5.39E-03 1.00E-01 4.96E-04

Hydraulic Conductivity
Slug Out (ft/d)

2.21E+01 4.47E+01 1.28E+02 1.16E+01 1.56E+00 1.33E+01 5.55E-01 1.26E-02 2.89E-01 2.38E-01 6.41E-03 3.30E-02

Average Hydraulic 
Conductivity (ft/d)

1.74E+01 3.93E+01 1.05E+02 6.11E+00 1.55E+00 1.00E+01 3.96E-01 1.24E-01 1.53E-01 1.22E-01 5.32E-02 1.67E-02

Transmissivity
Slug In (ft2/d)

3.59E+02 9.41E+02 2.29E+03 3.33E+00 7.68E+00 3.35E+01 7.14E+00 7.08E+00 4.91E-01 1.62E-01 3.00E+00 1.49E-02

Transmissivity
Slug Out (ft2/d)

6.26E+02 1.24E+03 3.56E+03 5.78E+01 7.80E+00 6.65E+01 1.66E+01 3.79E-01 8.67E+00 7.14E+00 1.92E-01 9.90E-01

Average Transmissivity 
(ft2/d)

4.93E+02 1.09E+03 2.92E+03 3.06E+01 7.74E+00 5.00E+01 1.19E+01 3.73E+00 4.58E+00 3.65E+00 1.60E+00 5.02E-01

Storativity - Slug In 9.57E-02 1.00E-01 1.00E-02 5.09E-02 1.00E-05 1.00E-01 1.00E-01 1.93E-04 2.20E-02

Storativity - Slug Out 1.00E-04 7.08E-02 1.00E-02 7.24E-03 4.00E-02 3.03E-03 4.11E-05 1.00E-01 9.43E-04

SAS LSAS IAS Deep IAS
Geometric Mean
Hydraulic Conductivity 
(ft/d)

4.16E+01 4.56E+00 1.96E-01 4.77E-02

Geometric Mean - 
Transmissivity (ft2/d)

1.18E+03 2.28E+01 5.88E+00 1.43E+00

Note:  For SAS tests, transmissivity values are calculated based on conductivity and thickness values.  For other tests, hydraulic conductivity values are calculated 
based on transmissivity and thickness values.  Storativity values shown are those used in curve-matching procedure to derive transmissivity estimates and not 
considered precise.



Slug Test Input Data Summary

Well Name MW-74 MW-28 MW-63 MW-82 MW-92 MW-68 MW-56 MW-53 MW-59 MW-19 MW-46 MW-31

Aquifer Zone SAS SAS SAS LSAS LSAS LSAS IAS IAS IAS IAS IAS IAS

Top of Aquifer - ft 5 5 5 35 35 35 135 135 135 270 270 270

Bottom of Aquifer - ft 30 30 30 40 40 40 165 165 165 300 300 300

Thickness of Aquifer  - ft  (1) 28.29 27.77 27.87 5 5 5 30 30 30 30 30 30

Vertical/Horizontal Conductivity Ratio 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Boring Depth - ft 33 29.62 30 46 38 41 156 166 150 298 300 335

Static Water Level - ft 1.71 2.23 2.13 3.97 11.05 10.89 13.02 12.90 12.58 15.69 11.35 14.85

Screen Interval - ft 27.5/32.5 25/30 25/30 36.5/41.5 32.5/37.5 35.5/40.5 145/155 141/151 140/150 277.5/297.5 280/300 275/295

Well Screen Length -ft 5 5 5 5 5 5 10 10 10 20 20 20

Well Penetration - ft  (2) 28.29 27.77 27.87 5 5 5 20 26 15 27.5 30 25

Casing Radius - ft 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167

Borehole Radius - ft 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Effective Porosity - percent 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Initial Displacement Slug In - ft 2.1 2.4 2.1 2.9 2.4 3.4 3.0 3.4 2.9 2.4 2.7 2.5

Initial Displacement Slug Out - ft 2.3 2.0 1.6 2.6 1.8 2.7 3.2 2.7 2.8 2.0 2.1 2.2

(1) Based on SWL and depth to lower confining unit in SAS wells or depths of upper and lower confining units in other wells

(2) Based on SWL and bottom of well screen in SAS wells or the depth of upper confining unit and bottom of well screen in other wells

All tests were conducted on 1/20/2005.
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW74IN.AQT
Date:  07/15/05 Time:  11:40:09

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-74 SAS
Test Date:  1/20/2005

AQUIFER DATA

Saturated Thickness:  28.29 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-74 SAS)

Initial Displacement:  2.1 ft Static Water Column Height:  28.29 ft
Total Well Penetration Depth:  28.29 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.008821 ft/min y0 = 1.873 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW74OU.AQT
Date:  07/15/05 Time:  11:40:33

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-74 SAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  28.29 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-74 SAS)

Initial Displacement:  2.3 ft Static Water Column Height:  28.29 ft
Total Well Penetration Depth:  28.29 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01537 ft/min y0 = 1.864 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW28IN.AQT
Date:  07/15/05 Time:  11:41:17

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-28 SAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  27.77 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-28 SAS)

Initial Displacement:  2.4 ft Static Water Column Height:  27.77 ft
Total Well Penetration Depth:  27.77 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02353 ft/min y0 = 1.639 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW28OU.AQT
Date:  07/15/05 Time:  11:42:08

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-28 SAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  27.77 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-28 SAS)

Initial Displacement:  2. ft Static Water Column Height:  27.77 ft
Total Well Penetration Depth:  27.77 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.03105 ft/min y0 = 1.885 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW63IN.AQT
Date:  07/15/05 Time:  11:43:07

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-63 SAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  27.87 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-63 SAS)

Initial Displacement:  2.1 ft Static Water Column Height:  27.87 ft
Total Well Penetration Depth:  27.87 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.05699 ft/min y0 = 1.776 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW63OU.AQT
Date:  07/15/05 Time:  11:42:40

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-63 SAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  27.87 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-63 SAS)

Initial Displacement:  1.6 ft Static Water Column Height:  27.87 ft
Total Well Penetration Depth:  27.87 ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.08872 ft/min y0 = 1.431 ft
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW82INCB.AQT
Date:  07/15/05 Time:  11:49:06

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-82 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-82 LSAS)

Initial Displacement:  2.9 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.00231 ft2/min S = 0.09571
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW82OU-alt.AQT
Date:  07/15/05 Time:  11:51:51

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-82 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-82 LSAS)

Initial Displacement:  2.6 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.04014 ft2/min S = 0.0001
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW92IN-alt.aqt
Date:  07/15/05 Time:  12:30:24

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-92 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-92 LSAS)

Initial Displacement:  2.4 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.005332 ft2/min S = 0.1
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW92OU.AQT
Date:  07/15/05 Time:  11:54:26

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-92 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-92 LSAS)

Initial Displacement:  1.8 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.005416 ft2/min S = 0.07075
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW68IN-alt.aqt
Date:  07/15/05 Time:  12:32:27

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-68 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-68 LSAS)

Initial Displacement:  3.4 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.02328 ft2/min S = 0.01
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW68OU-alt.aqt
Date:  07/15/05 Time:  12:36:59

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  TtNUS
Test Well:  MW-68 LSAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-68 LSAS)

Initial Displacement:  2.7 ft Static Water Column Height:  5. ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.04619 ft2/min S = 0.01
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW56IN.AQT
Date:  07/15/05 Time:  13:05:38

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-56 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-56 IAS)

Initial Displacement:  3. ft Static Water Column Height:  20. ft
Total Well Penetration Depth:  20. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.004957 ft2/min S = 0.05094
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW56OU.AQT
Date:  07/15/05 Time:  13:21:40

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-56 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-56 IAS)

Initial Displacement:  3.2 ft Static Water Column Height:  20. ft
Total Well Penetration Depth:  20. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.01156 ft2/min S = 0.007241
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW53IN-alt.aqt
Date:  07/15/05 Time:  13:24:28

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-53 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-53 IAS)

Initial Displacement:  2.7 ft Static Water Column Height:  26. ft
Total Well Penetration Depth:  26. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.004915 ft2/min S = 1.E-05
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW53OU.AQT
Date:  07/15/05 Time:  13:26:24

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-53 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-53 IAS)

Initial Displacement:  3.4 ft Static Water Column Height:  26. ft
Total Well Penetration Depth:  26. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.0002632 ft2/min S = 0.03997
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW59IN.AQT
Date:  07/15/05 Time:  13:28:01

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-59 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-59 IAS)

Initial Displacement:  2.9 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.000341 ft2/min S = 0.1
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW59OU.AQT
Date:  07/15/05 Time:  13:28:26

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-59 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-59 IAS)

Initial Displacement:  2.8 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  10. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.006023 ft2/min S = 0.003025
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW19IN-alt.aqt
Date:  07/15/05 Time:  13:30:52

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-19 IAS
Test Date:  1/19/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-19 IAS)

Initial Displacement:  2.4 ft Static Water Column Height:  27.5 ft
Total Well Penetration Depth:  27.5 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.0001123 ft2/min S = 0.1
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW19OU-alt.aqt
Date:  07/15/05 Time:  13:31:50

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-19 IAS
Test Date:  1/19/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-19 IAS)

Initial Displacement:  2. ft Static Water Column Height:  27.5 ft
Total Well Penetration Depth:  27.5 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.00496 ft2/min S = 4.106E-05
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW46IN.AQT
Date:  07/15/05 Time:  13:32:13

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-46 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-46 IAS)

Initial Displacement:  2.1 ft Static Water Column Height:  30. ft
Total Well Penetration Depth:  30. ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.002083 ft2/min S = 0.001929
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW46OU.AQT
Date:  07/15/05 Time:  13:32:54

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-46 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-46 IAS)

Initial Displacement:  2.7 ft Static Water Column Height:  30. ft
Total Well Penetration Depth:  30. ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.0001336 ft2/min S = 0.1
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW31IN.AQT
Date:  07/15/05 Time:  13:33:35

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  ABC
Test Well:  MW-31 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-31 IAS)

Initial Displacement:  2.5 ft Static Water Column Height:  25. ft
Total Well Penetration Depth:  25. ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 1.033E-05 ft2/min S = 0.02199
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WELL TEST ANALYSIS

Data Set:  P:\Tallevast\Slug Tests - rmc use\MW31OU.AQT
Date:  07/15/05 Time:  13:33:52

PROJECT INFORMATION

Company:  TtNUS
Client:  ABC
Project:  N1075
Location:  TtNUS
Test Well:  MW-31 IAS
Test Date:  1/20/05

AQUIFER DATA

Saturated Thickness:  30. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-31 IAS)

Initial Displacement:  2.2 ft Static Water Column Height:  25. ft
Total Well Penetration Depth:  25. ft Screen Length:  20. ft
Casing Radius:  0.167 ft Wellbore Radius:  0.5 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.0006873 ft2/min S = 0.0009429
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Problem:  Determine the groundwater seepage velocity and contaminant velocity for the USAS, LSAS, and 
IAS zones at the Former ABC site. 
 
Solution:  The following formulas may be used to calculate the desired velocities.  
 
GW Seepage Velocity, Vs = Ki/Ne 
 

Where K = hydraulic conductivity 
 i = hydraulic gradient 
 Ne = aquifer effective porosity 

 
Contaminant Velocity, Vc = Vs/R 
 

Where R, coefficient of retardation = 1 + (Db)(Kd)/N 
 

Where  Db = aquifer dry bulk density 
 Kd = partition coefficient 
 N = aquifer total porosity 
 

The above formulas are based on advection and adsorption/desorption of contaminants, but ignore the 
potential effects of dispersion and biodegradation. 

 
 
 Given:  Water level measurements were used to map the potentiometric surfaces for the USAS, LSAS, 
and IAS zones at the Former ABC site. (see SARA Table 3-5).  Based on these contour maps, the following 
average horizontal hydraulic gradients were determined: 
 

Aquifer Zone Typical Gradient  
USAS 0.004 
LSAS 0.006 
IAS 0.00231 

 
Packer pump tests were conducted at the site by TtNUS as part of the SAPA and site investigation 
activities (See SARA Table 3-4).   The following hydraulic conductivity values, based on the geometric mean 
of the tests conducted in each aquifer depth interval, were derived from the packer pump test analyses: 
 

Aquifer Zone K  (ft/day) 
USAS 20 
LSAS 0.966 
IAS 0.185136 

 
(The USAS value was from previous step-drawdown tests performed to a depth of approximately 20 feet bls.  
The LSAS value came from SARA Table 3-4.  The IAS conductivity was calculated from the geometric mean 
of the geometric means for the lower 9 intervals from the SARA Table 3-4.  That is from Venice Clay and 
Lower PRF Gravels on down.) 
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The total porosity and effective porosity, and the dry bulk density of the aquifer formation at the Former ABC 
site have not been determined by site specific testing or analyses of samples.  Therefore, the following 
literature values for fine and medium sand (Wiedemeier, et al, 1996), which are the predominant aquifer 
materials for the USAS  at the Former ABC site, were used for the velocity calculations: 
 

Parameter (USAS) Range Value Used 
Total Porosity 0.26 – 0.53 0.30 

Effective Porosity 0.1 – 0.3 0.25 
Dry Bulk Density 1.37 – 1.81 g/cc 1.7 g/cc 

 
The following literature values for limestone and dolomtite (Porosity-McWorter and Sunada, 1977; Density-
Domenico and Schwartz, 1990) , which are the dominant aquifer materials for the LSAS and the IAS at the 
Former ABC site, were used for the velocity calculations: 
 

Parameter (LSAS & IAS) Range Value Used 
Total Porosity 0.05-0.50 0.20 

Effective Porosity 0.1 – 0.36 0.14 
Dry Bulk Density 1.74 – 2.79 g/cc 2.265 g/cc 

 
The primary contaminants of concern (COCs) for transport through the aquifer at the Former ABC site are 1-
4 Dioxane, 1-1 Dichloroethane, 1-1 Dichloroethene, cis-1-2 Dichloroethene, Tetrachloroethene (PCE), and 
Trichloroehtene (TCE).  To calculate the velocity of these constituents it is necessary to determine the 
partition coefficient, Kd, for each.  The Kd can be estimated as the octanol-water partitioning coefficient, 
Koc, for each constituent multiplied by the fraction of organic carbon, foc, in the aquifer.  Published values 
(FDEP 2005) of Koc for the above constituents are as follows: 
 

Constituent Koc (L/kg) 
1-4 Dioxane 4.15E-01 

1-1 Dichloroethane 3.16E+01 
1-1 Dichloroethene 5.90E+01 

cis-1-2 Dichloroethene 3.55E+01 
PCE 1.55E+02 
TCE 1.66E+02 

 
A site-specific concentration for foc in the aquifer at the Former ABC site has not been determined.  
According to the Technical Report (Development of Cleanup Target Levels (CTLs) For Chapter 62-777, 
F.A.C., February, 2005) prepared for the Division of Waste Management, Florida Department of 
Environmental Protection by the Center for Environmental & Human Toxicology, University of Florida, 
Gainesville, Florida a default value for foc in the aquifer of 0.006 (0.6%) may be used.  It is noted that site 
specific values may be substituted upon approval from FDEP. 
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Calculations: 
 
Groundwater Seepage Velocity, Vs: 
 

Aquifer Zone K (ft/day) Gradient Ne Vs (ft/day) Vs (ft/year) 

USAS 20 0.004 0.25 0.32 116.8 

LSAS 0.966 0.006 0.14 0.0414 15.11 

IAS 0.185136 0.00231 0.14 0.0031 1.13 

 
 
Contaminant Seepage Velocity, Vc: 
 

USAS  
Vs,  

(ft/day) 
Db (g/cc) Kd (L/kg)* N R Vc (ft/day) Vc (ft/year) 

1-4 Dioxane 0.32 1.7 0.00249 0.30 1.014 0.32 116.8 

1-1 
Dichloroethane 

0.32 1.7 0.1896 0.30 2.074 0.15 54.75 

1-1 
Dichloroethene 

0.32 1.7 0.354 0.30 3.006 0.106 38.69 

cis-1-2 
Dichloroethene 

0.32 1.7 0.213 0.30 2.207 0.145 52.93 

PCE 0.32 1.7 0.93 0.30 6.270 0.051 18.62 

TCE 0.32 1.7 0.996 0.30 6.644 0.048 17.52 

* Kd = Koc X foc 
 

LSAS  
Vs,  

(ft/day) 
Db (g/cc) Kd (L/kg)* N R Vc (ft/day) Vc (ft/year) 

1-4 Dioxane 0.0414 2.265 0.00249 0.20 1.03 0.04 14.6 

1-1 
Dichloroethane 

0.0414 2.265 0.1896 0.20 3.15 0.01 3.65 

1-1 
Dichloroethene 

0.0414 2.265 0.354 0.20 5.01 0.008 2.92 

cis-1-2 
Dichloroethene 

0.0414 2.265 0.213 0.20 3.41 0.01 3.65 

PCE 0.0414 2.265 0.93 0.20 11.53 0.004 1.46 

TCE 0.0414 2.265 0.996 0.20 12.28 0.003 1.10 

* Kd = Koc X foc 
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IAS  
Vs,  

(ft/day) 
Db (g/cc) Kd (L/kg)* N R Vc (ft/day) Vc (ft/year) 

1-4 Dioxane 0.0031 2.265 0.00249 0.20 1.03 0.003 1.095 

1-1 
Dichloroethane 

0.0031 2.265 0.1896 0.20 3.15 0.001 0.365 

1-1 
Dichloroethene 

0.0031 2.265 0.354 0.20 5.01 0.0006 0.22 

cis-1-2 
Dichloroethene 

0.0031 2.265 0.213 0.20 3.41 0.0009 0.3285 

PCE 0.0031 2.265 0.93 0.20 11.53 0.0003 0.1095 

TCE 0.0031 2.265 0.996 0.20 12.28 0.0003 0.1095 

* Kd = Koc X foc 
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