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U.S. Geological Survey Topographic Map 
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Log Plot:  Well No. 4 
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State of Texas Well Report 
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Table 1 - Well Construction Summary 
Table 2 - Aquifer Testing Summary 

Table 3 - Summary of Aquifer Testing Analyses 
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Table 1 - Well Construction Summary 

Well
Hole 

Diameter From To Casing Type
Casing 

Diameter From To

(inches) (ft) (ft) (inches) (ft) (ft)

12 0 720 Steel 8.625 0 720

8.75 720 960 Steel  Screen 7.875 720 960
Southern Hills  Well  No. 4

 
 
Table 2 - Aquifer Testing Summary 

Well
Static Water 

Level Q Drawdown SC
Pumping 
Duration Δ t TR90

(ft MSL) (gpm) (ft) (gpm/ft) (minutes) (°F) (minutes)

Southern Hills  
Well  No. 4

1,395.8 101 29.9 3.38 1,205 ‐1.03 1,989

Notes:  Q = discharge; SC = specif ic capacity; r = distance from pumping well; ∆t  = change in temperature; TR90 = Time pumping well Recovered 90%  
 
Table 3 - Summary of Aquifer Testing Analyses

Well Analysis b (ft) T (ft2/day) K (ft/day) S r (ft)

Theis 200 227 1.13 n/a 0
Theis Recovery 200 236 1.18 n/a 0
Average: 200 231.5 1.16 n/a 0

Observation Well Theis 200 620 3.10 0.013 50

Southern Hills  Well  No. 4

Notes:  b = aquifer thickness; r = distance from pumping well; T = t ransmissivity; S = storat ivity; K = hydraulic conduct ivity

 
Note:  The transmissivity value calculated for the observation well (Southern Hills Well No. 3) is artificially high 
due to poor connectivity between the two wells.   
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Aquifer Test Drawdown and Temperature Curves 
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Aquifer Test Analyses 
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Aquifer Test Data 
  



Southern Hills No. 4 Pump Test Summary (8-12-2010)

Date and Time

Time Since 

Pump Start 

(min)

Time Since 

Pump Stop 

(min)

Temperature 

(F)          

Water Level 

(ft bgs)

Water Level 

(ft MSL)

Drawdown 

(ft)

Pump 

Rate 

(gpm)

Specific 

Capacity 

(gpm/ft)

pH
Cond 

(µS*cm-1)
Comments

8/12/2010 13:21 0 75.77 531.21 1,395.79 0.00 Meter = 300 gallons
8/12/2010 13:22 1 75.67 532.89 1,394.11 1.68 108 64.13 7.26 760
8/12/2010 13:23 2 75.54 533.64 1,393.36 2.43
8/12/2010 13:24 3 75.45 534.07 1,392.93 2.87
8/12/2010 13:25 4 75.39 534.50 1,392.50 3.29
8/12/2010 13:26 5 75.35 534.92 1,392.08 3.72 103 27.71 7.2 780
8/12/2010 13:27 6 75.33 535.26 1,391.74 4.05
8/12/2010 13:28 7 75.32 535.51 1,391.49 4.31
8/12/2010 13:29 8 75.31 535.78 1,391.22 4.57
8/12/2010 13:30 9 75.31 536.05 1,390.95 4.84
8/12/2010 13:31 10 75.30 536.24 1,390.76 5.04 102 20.26 7.19 780
8/12/2010 13:32 11 75.31 536.48 1,390.52 5.27
8/12/2010 13:33 12 75.31 536.65 1,390.35 5.45
8/12/2010 13:34 13 75.31 536.84 1,390.16 5.64
8/12/2010 13:35 14 75.32 537.10 1,389.90 5.89
8/12/2010 13:36 15 75.32 537.20 1,389.80 6.00 103 17.17 7.18 790
8/12/2010 13:51 30 75.44 539.39 1,387.61 8.18 102 12.46 7.19 770
8/12/2010 14:06 45 75.44 540.97 1,386.03 9.76 102 10.45 7.18 790
8/12/2010 14:21 60 75.42 542.21 1,384.79 11.01 101 9.18 7.2 780
8/12/2010 14:36 75 75.40 543.24 1,383.76 12.03 102 8.48 7.18 780
8/12/2010 14:51 90 75.38 541.45 1,385.55 10.25 101 9.86 7.13 780
8/12/2010 15:06 105 75.34 544.19 1,382.81 12.99 101 7.78 7.12 780
8/12/2010 15:21 120 75.33 545.23 1,381.77 14.03 101 7.20 7.12 780
8/12/2010 16:21 180 75.25 547.90 1,379.10 16.70
8/12/2010 17:21 240 75.15 549.66 1,377.34 18.46
8/12/2010 18:21 300 75.06 551.09 1,375.91 19.89
8/12/2010 19:21 360 74.98 552.25 1,374.75 21.04
8/12/2010 20:21 420 74.90 553.27 1,373.73 22.06
8/12/2010 21:21 480 74.84 554.14 1,372.86 22.93
8/12/2010 22:21 540 74.84 555.29 1,371.71 24.09
8/12/2010 23:21 600 74.83 556.30 1,370.70 25.09
8/13/2010 0:21 660 74.81 557.02 1,369.98 25.82
8/13/2010 1:21 720 74.78 557.77 1,369.23 26.56
8/13/2010 2:21 780 74.75 558.35 1,368.65 27.14
8/13/2010 3:21 840 74.74 558.82 1,368.18 27.62
8/13/2010 4:21 900 74.71 559.28 1,367.72 28.08

8/13/2010 5:21 960 74.70 559.68 1,367.32 28.48

Note: bgs = below ground surface     Column Pipe Diameter = 2-inch steel        Horsepower = 20 HP

            MSL = Mean Sea Level                Pump Setting = 903 feet bgs                



Southern Hills No. 4 Pump Test Summary (8-12-2010)

Date and Time

Time Since 

Pump Start 

(min)

Time Since 

Pump Stop 

(min)

Temperature 

(F)          

Water Level 

(ft bgs)

Water Level 

(ft MSL)

Drawdown 

(ft)

Pump 

Rate 

(gpm)

Specific 

Capacity 

(gpm/ft)

pH
Cond 

(µS*cm-1)
Comments

8/13/2010 6:21 1,020 74.68 560.03 1,366.97 28.82
8/13/2010 7:21 1,080 74.66 560.43 1,366.57 29.22
8/13/2010 8:21 1,140 74.65 560.64 1,366.36 29.43
8/13/2010 9:21 1,200 74.73 561.00 1,366.00 29.79
8/13/2010 9:26 1,205 0 74.74 561.05 1,365.95 29.85 101 3.38 Meter = 100,600 gallons
8/13/2010 9:27 1,206 1 74.74 559.72 1,367.28 28.51
8/13/2010 9:28 1,207 2 74.74 559.03 1,367.97 27.82
8/13/2010 9:29 1,208 3 74.74 558.47 1,368.53 27.26
8/13/2010 9:30 1,209 4 74.75 558.04 1,368.96 26.83
8/13/2010 9:31 1,210 5 74.75 557.61 1,369.39 26.40
8/13/2010 9:32 1,211 6 74.75 557.23 1,369.77 26.02
8/13/2010 9:33 1,212 7 74.74 556.93 1,370.07 25.72
8/13/2010 9:34 1,213 8 74.73 556.63 1,370.37 25.43
8/13/2010 9:35 1,214 9 74.72 556.37 1,370.63 25.16
8/13/2010 9:36 1,215 10 74.70 556.08 1,370.92 24.87
8/13/2010 9:37 1,216 11 74.68 555.86 1,371.14 24.65
8/13/2010 9:38 1,217 12 74.66 555.68 1,371.32 24.47
8/13/2010 9:39 1,218 13 74.64 555.47 1,371.53 24.26
8/13/2010 9:40 1,219 14 74.61 555.24 1,371.76 24.03
8/13/2010 9:41 1,220 15 74.59 555.06 1,371.94 23.85
8/13/2010 9:56 1,235 30 74.26 552.67 1,374.33 21.46

8/13/2010 10:11 1,250 45 74.07 550.94 1,376.06 19.74
8/13/2010 10:26 1,265 60 73.96 549.66 1,377.34 18.45
8/13/2010 10:41 1,280 75 73.90 548.51 1,378.49 17.30
8/13/2010 10:56 1,295 90 73.87 547.47 1,379.53 16.27
8/13/2010 11:11 1,310 105 73.84 546.71 1,380.29 15.50
8/13/2010 11:26 1,325 120 73.82 545.89 1,381.11 14.68
8/13/2010 12:26 1,385 180 73.79 543.41 1,383.59 12.21
8/13/2010 13:26 1,445 240 73.78 541.76 1,385.24 10.55
8/13/2010 14:26 1,505 300 73.77 540.50 1,386.50 9.29
8/13/2010 15:26 1,565 360 73.80 539.55 1,387.45 8.34
8/13/2010 16:26 1,625 420 73.83 538.83 1,388.17 7.62
8/13/2010 17:26 1,685 480 73.86 538.19 1,388.81 6.98
8/13/2010 18:26 1,745 540 73.89 537.59 1,389.41 6.39
8/13/2010 19:26 1,805 600 73.95 537.19 1,389.81 5.98
8/13/2010 20:26 1,865 660 74.00 536.78 1,390.22 5.57

8/13/2010 21:26 1,925 720 74.06 536.48 1,390.52 5.28

Note: bgs = below ground surface     Column Pipe Diameter = 2-inch steel        Horsepower = 20 HP

            MSL = Mean Sea Level                Pump Setting = 903 feet bgs                



Southern Hills No. 4 Pump Test Summary (8-12-2010)

Date and Time

Time Since 

Pump Start 

(min)

Time Since 

Pump Stop 

(min)

Temperature 

(F)          

Water Level 

(ft bgs)

Water Level 

(ft MSL)

Drawdown 

(ft)

Pump 

Rate 

(gpm)

Specific 

Capacity 

(gpm/ft)

pH
Cond 

(µS*cm-1)
Comments

8/13/2010 22:26 1,985 780 74.12 536.26 1,390.74 5.05
8/13/2010 23:26 2,045 840 74.24 536.00 1,391.00 4.80
8/14/2010 0:26 2,105 900 74.37 535.81 1,391.19 4.60
8/14/2010 1:26 2,165 960 74.41 535.68 1,391.32 4.48
8/14/2010 2:26 2,225 1,020 74.43 535.60 1,391.40 4.39
8/14/2010 3:26 2,285 1,080 74.47 535.48 1,391.52 4.28
8/14/2010 4:26 2,345 1,140 74.52 535.40 1,391.60 4.19
8/14/2010 5:26 2,405 1,200 74.58 535.24 1,391.76 4.04
8/14/2010 6:26 2,465 1,260 74.61 535.08 1,391.92 3.87
8/14/2010 7:26 2,525 1,320 74.68 534.95 1,392.05 3.74
8/14/2010 8:26 2,585 1,380 74.74 534.86 1,392.14 3.66
8/14/2010 9:26 2,645 1,440 74.78 534.82 1,392.18 3.61

8/14/2010 10:26 2,705 1,500 74.81 534.65 1,392.35 3.45
8/14/2010 11:26 2,765 1,560 74.84 534.64 1,392.36 3.44
8/14/2010 12:26 2,825 1,620 74.87 534.58 1,392.42 3.37
8/14/2010 13:26 2,885 1,680 74.90 534.56 1,392.44 3.35
8/14/2010 14:26 2,945 1,740 74.93 534.51 1,392.49 3.31
8/14/2010 15:26 3,005 1,800 74.95 534.48 1,392.52 3.28
8/14/2010 16:26 3,065 1,860 74.97 534.41 1,392.59 3.20
8/14/2010 17:26 3,125 1,920 74.99 534.37 1,392.63 3.17
8/14/2010 18:26 3,185 1,980 75.01 534.29 1,392.71 3.08
8/14/2010 19:26 3,245 2,040 75.03 534.16 1,392.84 2.95
8/14/2010 20:26 3,305 2,100 75.04 534.17 1,392.83 2.96
8/14/2010 21:26 3,365 2,160 75.06 534.05 1,392.95 2.84
8/14/2010 22:26 3,425 2,220 75.07 534.03 1,392.97 2.82
8/14/2010 23:26 3,485 2,280 75.08 533.97 1,393.03 2.77
8/15/2010 0:26 3,545 2,340 75.09 533.92 1,393.08 2.72
8/15/2010 1:26 3,605 2,400 75.10 533.97 1,393.03 2.76
8/15/2010 2:26 3,665 2,460 75.11 533.96 1,393.04 2.76
8/15/2010 3:26 3,725 2,520 75.12 533.96 1,393.04 2.75
8/15/2010 4:26 3,785 2,580 75.13 533.93 1,393.07 2.73
8/15/2010 5:26 3,845 2,640 75.14 533.93 1,393.07 2.72
8/15/2010 6:26 3,905 2,700 75.14 533.90 1,393.10 2.69
8/15/2010 7:26 3,965 2,760 75.15 533.89 1,393.11 2.69
8/15/2010 8:26 4,025 2,820 75.15 533.77 1,393.23 2.56
8/15/2010 9:26 4,085 2,880 75.16 533.79 1,393.21 2.58

8/15/2010 10:26 4,145 2,940 75.17 533.75 1,393.25 2.55

Note: bgs = below ground surface     Column Pipe Diameter = 2-inch steel        Horsepower = 20 HP

            MSL = Mean Sea Level                Pump Setting = 903 feet bgs                



 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists W R 

Attachment 9 
 

Distance-Drawdown Graph and Assumptions 
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Assumptions for Estimating Drawdown Calculations 
 
From: Driscoll, F.G., 1986: Groundwater and Wells: second Ed. Pp.235 
 
The following assumptions apply: 
 

Uncontrollable and unknown factors such as: 
• future pumpage from the aquifer or from interconnected aquifers from area wells outside 

of the subdivision or any other factor that cannot be predicted that will affect the storage 
of water in the aquifer; 

 
• long-term impacts to the aquifer based on climatic variations; and 

 
• future impacts to usable groundwater due to unforeseen or unpredictable contamination. 

 
Estimates of drawdown are based upon the following assumptions. 
 

• Total daily water demand (Entire subdivision) = 40,000 gallons per day (gpd); 
 

• The well will be pumped at 101 gpm for 6.6 hours per day. 
 
 

The edge of the cone of depression was estimated by taking the distance from the 
pumped well where the drawdown flattened out and was minimal.   
  

W R 



 
 
 

ii 
 

The following assumptions are used in deriving the Theis equation: 
 

• The water bearing formation is uniform in character and the hydraulic conductivity is the 
same in all directions; 

 
• The formation is uniform in thickness and infinite in areal extent; 

 
• The formation receives no recharge from any source 

 
• The pumped well penetrates, and receives water from, the full thickness of the water 

bearing formation; 
 

• The water removed from storage is discharged instantaneously when the head is lowered; 
 

• The pumping well is 100% efficient; 
 

• All water removed from the well comes from aquifer storage; 
 

• Laminar flow exists throughout the well and aquifer; and 
 

• The water table or potentiometric surface has no slope. 
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Radius of Influence Map 
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Estimated Well Efficiency 
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Well Efficiency Calculations 
 
From: Driscoll, F.G., 1986: Groundwater and Wells: second Ed. Pp.575-579 
 
Well Efficiency = (Actual specific capacity / Theoretical specific capacity) 
 
Actual Specific Capacity = Q/s 
 

Where: Q = Discharge of well, in gpm; and 
    s = drawdown, in feet 
 
Actual Specific Capacity = 101 gpm / 29.85 ft = 3.38 gpm/ft  
 

Theoretical Specific Capacity =  
20003.0log264 2

T

Sr
Tt

T
s
Q

==  

 
 Where: T = Transmissivity, in gpd/ft 
  t = Time of pumping, in days 
  S = Storage Coefficient, = 0.0130 from Aquifer Test. 
  r = radius of well, in ft 
   
 

Theoretical Specific Capacity = 

)0130.0(25.0
)84.0)(1735(3.0log264

1735

2

 = 1.15 

 
Efficiency = Actual Specific Capacity / Theoretical Specific Capacity = 3.38 / 1.41 = 295% 
 
The fact that the actual specific capacity is greater than the theoretical specific capacity 
suggests that the well approaches 100 % efficiency. 
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