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Example Field Forms 
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  Groundwater Extraction Well Development
    Page_____ of ______ 

   

Project Name:      Well No.:   

Location:      Date Installed:   

Personnel:      Casing Diameter (I.D.):   

Start Date:      Total Depth (ft. BGS):   

End Date:         

Method of Development: 

  Surging    Bailing    Pumping    Jetting     
 

  Original Development    Redevelopment    Other 
 

Depth to Water Before Developing Well (ft. BGS):      

Screened Interval (ft. BGS):       

Weather:       
 

Equipment Numbers:  pH:    Conductivity:     

      Turbidity:     
 

Equipment Decontaminated Prior to Development?    Yes    No 

Describe:       
 

Collected Sample of Water Added to Well?    Yes    No 

Describe:       

Comments:   

 

 

 

 

Summary of development procedure, including key decision‐points, calculations, and observations 
(described in detail in the following pages): 

 

 

 

 

 

 

 

 

 

 

 



  Groundwater Extraction Well Development
    Page_____ of ______ 
 

Bailing 

Date  Time  Total 
Volume 
Bailed 
(gallons) 

Imhoff Cone 
Measurement 
(mL sediment 
per L water) 

Comments 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 



  Groundwater Extraction Well Development
    Page_____ of ______ 

Surging 

Interval (ft bgs)  Date   Start Time  End Time  Comments 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 



  Groundwater Extraction Well Development
    Page_____ of ______ 

Pumping 

Date  Time  Rate 
(gpm) 

Depth 
to 
Water 
(ft BGS) 

Volume 
Removed 
(gallons) 

Temp 
(°C) 

pH  EC 
(mS/cm) 

Turbidity 
(NTU) 

Specific 
Capacity 
(gpm/ft) 

Comments 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

   



  Groundwater Extraction Well Development
    Page_____ of ______ 

Jetting 

Date  Time  Depth 
(ft bgs) 

Jetting 
Rate (gpm) 

Pumping 
Rate (gpm) 

Imhoff Cone 
Measurement 
(mL sediment 
per L water) 

Comments 
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Preliminary Modeling 



Table E-1.  EPA/CBI Model Layer Specifications 

Model Layers 
Top 

Elevation 
Bottom 

Elevation 

Max 
Thickness 

(ft) Main Purpose 

1 5000 4978–4854 146 Contains water table 

2 4978–4854 4854–4827 27–124 Water table; 450 fine grained unit; EDB 
source and EDB plume shallow 

3 4854–4827 4827–4762 27–65 EDB plume shallow and intermediate 

4 4827–4762 4762–4742 20–65 EDB plume intermediate and deep 

5 4762–4742 4742–4725 17–20 EDB plume deep 

6 4742–4725 4725–4494 17–231 Production well screens 

7 4725–4494 4494–4304 190–231 A2 Zone; production well screens 

8 4494–4304 4304–4229 75–190 Production well screens 

9 4304–4229 4229–4001 75–228 A1 Zone; production well screens 

10 4229–4001 3800 201–429 Production well screens 
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The model simulated drawdown values are based
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extraction well KAFB-106228.



Analytical Element Method

• Superposition of analytical solutions (‘elements’) that represent components of 
the flow system 
• Pumping wells, regional gradient, boundaries, etc.

• Use TimML, an open-source steady flow code from Delft University

• Inputs:
• Total extraction rate
• Regional groundwater flow rate, q, based on Kh and hydraulic gradient
• Regional flow direction: N47.5E˚ ± 5˚
• Extraction well location, rate, screen interval
• Monitor well locations, screen intervals
• Layering and hydraulic conductivity of sand and clay units

• Results:
• Steady-state drawdown at extraction well and nearby monitoring wells



Model Parameters

• Layering defined by AECOM cross-section: sand or clay

• Hydraulic conductivity (4 combinations)
• Ksand = 100 or 150 ft/day

• Kclay = 0.1 or 1.0 ft/day

• Pumping rate
• 100 or 150 gpm

• Total of 8 parameter combinations

• 18 layers
• Alternating sand and clay within extraction well-screen interval (80 ft, 12 layers)

• Sand below extraction well (270 ft, 6 layers)



Kh = 100 ft/day

Kh = 1 ft/day

Kh = 100 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
4.3 / 5.8

KAFB-106035
2.3 / 3.0

KAFB-106036
1.8 / 2.4

KAFB-106037
1.3 / 1.8

KAFB-10622
0.8 / 1.1

KAFB-106091
0.4 / 0.5

KAFB-106093
0.4 / 0.5

KAFB-106092
0.4 / 0.6

KAFB-106055
0.4 / 0.5

KAFB-106057
0.4 / 0.5

KAFB-106058
0.4 / 0.5

KAFB-106088
0.4 / 0.5

KAFB-106089
0.4 / 0.5

KAFB-106090
0.4 / 0.5

Well ID
150 gpm / 200 gpm

Ksand = 100 ft/day
Kclay = 1 ft/day



Kh = 100 ft/day

Kh = 0.1 ft/day

Kh = 100 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
4.5 / 6.0

KAFB-106035
2.5 / 3.4

KAFB-106036
2.1 / 2.8

KAFB-106037
1.5 / 1.9

KAFB-10622
1.1 / 1.4

KAFB-106091
0.5 / 0.7

KAFB-106093
0.4 / 0.5

KAFB-106092
0.5 / 0.7

KAFB-106055
0.5 / 0.6

KAFB-106057
0.4 / 0.6

KAFB-106058
0.4 / 0.5

KAFB-106088
0.5 / 0.7

KAFB-106089
0.5 / 0.6

KAFB-106090
0.4 / 0.5

Well ID
150 gpm / 200 gpm

Ksand = 100 ft/day
Kclay = 0.1 ft/day



Kh = 150 ft/day

Kh = 1 ft/day

Kh = 150 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
2.9 / 3.9

KAFB-106035
1.5 / 2.0

KAFB-106036
1.2 / 1.7

KAFB-106037
0.9 / 1.2

KAFB-10622
0.5 / 0.7

KAFB-106091
0.3 / 0.4

KAFB-106093
0.3 / 0.3

KAFB-106092
0.3 / 0.4

KAFB-106055
0.2 / 0.3

KAFB-106057
0.2 / 0.3

KAFB-106058
0.2 / 0.3

KAFB-106088
0.3 / 0.3

KAFB-106089
0.3 / 0.3

KAFB-106090
0.2 / 0.3

Well ID
150 gpm / 200 gpm

Ksand = 150 ft/day
Kclay = 1 ft/day



Kh = 150 ft/day

Kh = 0.1 ft/day

Kh = 150 ft/day

12’

4’

1’

2’
2’

14’

3’

14’

3’

5’
2’

18’

1 x 20’
5 x 50’

Dz
clay

Dz
sand

KAFB-106228 screen

KAFB-106035 screen

KAFB-106037 screen

KAFB-106036 screen



KAFB-106228
3.0 / 4.0

KAFB-106035
1.7 / 2.3

KAFB-106036
1.4 / 1.9

KAFB-106037
1.0 / 1.3

KAFB-10622
0.8 / 1.0

KAFB-106091
0.4 / 0.5

KAFB-106093
0.2 / 0.3

KAFB-106092
0.4 / 0.5

KAFB-106055
0.3 / 0.4

KAFB-106057
0.3 / 0.4

KAFB-106058
0.3 / 0.3

KAFB-106088
0.4 / 0.5

KAFB-106089
0.4 / 0.5

KAFB-106090
0.2 / 0.3

Well ID
150 gpm / 200 gpm

Ksand = 150 ft/day
Kclay = 0.1 ft/day



150 gpm 200 gpm 150 gpm 200 gpm 150 gpm 200 gpm 150 gpm 200 gpm

KAFB-106228 1543617 1476456 435 530 4.3 5.8 4.5 6.0 2.9 3.9 3.0 4.0

KAFB-106035 1543636 1476441 452 482 2.3 3.0 2.5 3.4 1.5 2.0 1.7 2.3

KAFB-106036 1543660 1476441 481.8 496.8 1.8 2.4 2.1 2.8 1.2 1.7 1.4 1.9

KAFB-106037 1543686 1476441 507 522 1.3 1.8 1.5 1.9 0.9 1.2 1.0 1.3

KAFB-106055 1543757 1477302 465.8 485.8 0.4 0.5 0.5 0.6 0.2 0.3 0.3 0.4

KAFB-106057 1543786 1477301 484.9 499.9 0.4 0.5 0.4 0.6 0.2 0.3 0.3 0.4

KAFB-106058 1543818 1477292 511.8 56.8 0.4 0.5 0.4 0.5 0.2 0.3 0.3 0.3

KAFB-106088 1543229 1475764 460 480 0.4 0.5 0.5 0.7 0.3 0.3 0.4 0.5

KAFB-106089 1543222 1475796 481.5 496.5 0.4 0.5 0.5 0.6 0.3 0.3 0.4 0.5

KAFB-106090 1543216 1475824 555 570 0.4 0.5 0.4 0.5 0.2 0.3 0.2 0.3

KAFB-106091 1543011 1476816 454 474 0.4 0.5 0.5 0.7 0.3 0.4 0.4 0.5

KAFB-106092 1543042 1476798 474 489 0.4 0.6 0.5 0.7 0.3 0.4 0.4 0.5

KAFB-106093 1543042 1476828 544 559 0.4 0.5 0.4 0.5 0.3 0.3 0.2 0.3

KAFB-10622 1543365 1476499 462 487 0.8 1.1 1.1 1.4 0.5 0.7 0.8 1.0

Ks 100   Kc 0.1 Ks 150   Kc 1 Ks 150   Kc 0.1Well ID
Easting 

(feet)

Northing 

(feet)

Depth to TOS 

(feet btoc)

Depth to BOS 

(feet btoc)

Drawdown (feet)

Ks 100   Kc 1

Summary of Drawdown Results



Results Summary

• For the pumping rates and hydraulic conductivity values 
examined 
• Drawdown at KAFB-106228 will be moderate: 2.9 to 6 ft

• Drawdown at nearest well cluster (KAFB-106035, 36, & 37) will be 
small: 0.9 to 3 ft

• Drawdown at next nearest well (KAFB-10622) will be small: 0.5 to 
1.1 ft

• Drawdown at other well clusters is very small: 0.2 to 0.7 ft
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