
STEPPED DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: HOS 1054 PROJECT: SOUTHERN DISTRICT L...:..-
ALTERNATIVE NO.: SITE NAME: PHYS 20 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mm): I 100 

BOREHOLE DEPTH (mbdl): 12S.00 DATUM LEVEL (magi): 0.22 EXISTING PUMP: no 

STATIC WATER LEVEL (mbdl): 0.00 CASING HEIGHT (magi): 0.42 CONTRACTOR: AB pumps 

DEPTH OF PUMP .l.mbdll: 1.22 CASING DEPTH. (ma.JlI): 12.00 PUMP TYPE USED: BP40 

DISCHARGE RATE 1 DISCHARGE RATE 2 D~CHA"OE !'tATE 3 

DATE: 1~-Mar"" TNE: DATE: 1$-.Ma,..", TIME: DATE: H:-Mar"" TIME: 

Tima Drawdown Yiekf T'_ Recovery Ti_ Drawdown Yield Tinw Recovery Tin. Drawdown Yield Tin- Recovery 

Imn) .... , 10-4 fils) (ITin) -, 10-4 (min) """ 10-4 (lis) Imn) -, 1m) (min) .... , 1m) IUs) Imn) .... , 10-4 
1 11." 1 1 18.02- 1 1 32.32 1 

2 1Ui7 2 2 20.33 2 2 315.715 2 , 16.86 , , 22.>4 , , 37." 3 

• 14." • • 2'.610 • • 61 .42- • 
7 14.24 2.60 7 7 27.64 4.02 7 7 SO.03 8.00 7 

10 14.26 10 10 28.71 10 10 78.34 10 

" 14.2' " " 28.'7 " " 92.'1 16 

20 14.33 20 20 2'.1' 20 20 101." 20 

30 13.'0 30 30 :r.I.17 30 30 110.67 30 .. 13.76 40 40 2','8 40 40 119AB 40 

50 13.24 .. " 2',S8 " " " 
" f3A' SO " :r.1.0lO " " " 
70 70 70 70 70 70 

80 80 80 80 80 80 .. SO " " " .. 
100 100 100 100 100 100 

110 110 110 110 110 110 

120 120 120 120 120 120 

160 160 160 

DISCHARGE RATE 4 DISCHARGE RATE 6 DISCHARGE RATE" 

DATE: t;-Mar'" TIME: DATE: 1S-Ma,"" TIME: DATE: "-Mar",,' TIME: 

Tinw Drawdown Yield Tin Recovery Time Drawdown Yield Tin. Recovery Time Drawdown Yield Tirnt Recovery 

(mn) """ 1m) (Us) Imn) ""., 1m) Imn) ""., 10-4 (lis) (mn) ""., 1m) (min) ""., 1m) IUs) (min) ""., 1m) 
1 1 1 1 1 1 8'.840 

2 2 2 2 2 2 ".930 

3 3 3 3 3 3 38.260 , , • • • , 1Ui10 

7 7 7 7 7 7 2.280 

10 10 10 10 10 10 0.000 

" 16 16 16 16 16 

20 20 20 20 20 20 

30 30 30 30 30 30 

40 40 40 40 40 40 

" 60 " 60 60 " 
" " " " " " 
70 70 70 70 70 120 

80 80 " 80 80 160 

" " " " " 180 

100 100 100 100 100 210 

110 110 110 110 110 240 

120 120 120 120 120 300 

160 160 "0 

420 ... 
COMMENTS: 540 

600 



l;uN:>TANT DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: HOS 1054 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: SITE NAME: PHYS 20 

ALTERNATIVE NO.: CLIENT: Aesearch PUMP INLET DIAMETER (mm): I 100 

BOREHOLE DEPTH (mbdf): 126.00 DATUM LEVEL (mag!): 0.22 EXISTING PUMP: no 

STATIC WATER LEVEL (mbdl): 11.68 CASING HEIGHT (magI): 0.42 CONTRACTOR: AS pumps 

DEPTH OF PUMP (mbdl): 1.22 CASING DEPTH (mag!): 12.00 PUMP TYPE USED: BP40 e 

TEST Sf ARTED TEST COMPLETED DURATION (min): 

OATE: I 16-Mar-99 I TIME: I 11hOO DATE: I TIME: I TOTAL TIME PUMPED (min): 

AVERAGE YIELD CU.): I 5.1 Is.w.l.: , 0 BOREHOLE 1 S.WL BOREHOLE 2 S.W.L BOREHOLE 3 S.W.l 

DISCHARGE BOREHOLE B No.: H061G48 No.: H06 1422 No.: H06 1057 

S Distance 1m): 9.34 0 Distance 1m): 27 , Olstance: 259 2.52 

Tim. Drawdown Yield Time Recovery E Time Drawdown Roo Time Dra""down R" Time Drawdown Roo 

(min) mbdl 1m) (lIs) (min) mbdl 1m) " .. R (min) mbdl 1m) 1m) (min) mbdl 1m) 1m) (min) mbdl 1m) 1m) 

1 14.00 1 42.70 4321 V 1 0.40 5.65 1 0.00 4.13 , 0.00 'A , 21.00 , 25.25 2161 A , 0.76 5.15 , 0.00 4.1 3 2 0.00 1.. 

3 27.64 3 16.60 1«1 T 3 1.27 '.B 3 0.00 4.12 3 0.00 'A 

5 37.71 5 5.80 865 I 5 1.92 2.B 5 0.02 4.11 5 0.00 'A 

1 42.17 7 0.58 618.14 0 7 2.57 1.27 7 0.04 4.07 7 0.00 1.' 

10 51.00 5.10 10 0.00 433 N 10 3.37 0.3 10 0.04 4.01 10 0.00 1.39 

15 53.12 15 289 15 4.09 0.' 15 0.19 3.89 15 0.00 1.39 

" 58.09 20 217 B 20 4.85 0 20 0.29 3.74 20 0.00 1.39 

30 57,01 5.10 30 145 0 30 5.04 30 0.49 3.5 30 0.00 1.39 .. 57.69 40 109 R 40 4.99 40 0.60 3.31 40 0.00 1.39 

60 58.18 5.10 60 73 E 60 4.86 60 0.86 2.96 60 0.00 1.39 

90 58.60 90 " H 90 4.82 90 1.15 2.5 90 0.00 1.39 ,,, 58.93 120 37 0 '20 4.73 120 1.36 2.05 120 0.01 1.39 

'50 59.98 5.10 1SO 29.8 L 1SO 4.76 'SO 1.55 1.79 1SO 0.02 1.38 

'80 59.46 180 25 E 180 4.83 180 1.70 1.61 180 0.03 1.37 

210 60.66 21' 21.571 S 21' 4.80 21' 1.83 1.48 21' 0.04 1.36 

24' 80.80 24' 19 240 5.34 24' 1.96 1.37 240 0.04 1.35 

300 61.00 5.10 300 15.4 300 5.34 300 2.17 1.21 300 0.10 1.33 

360 61.66 360 13 360 5.30 360 2.26 1.13 360 0.14 1.33 

'" 81.94 420 11.286 420 5.48 42' 2.35 1.05 420 0.18 1.32 

48' 62.47 5.10 48' 10 48' 5.62 ." 2.48 09 48' 0.22 1.3 

540 82.98 540 9 540 5.82 540 2.51 O.79 ~ 540 0.24 1.22 

50' 83.70 50' B.' 50' 5.65 BO' 2.54 0.62 80' 0.26 1.14 

'" .. .n 72' 7 72' 5.64 720 2.69 0.3 720 0.37 1.06 

'40 65.01 B40 6.1429 B40 5.64 B40 2.75 0.14 '40 0.42 0.98 

". 65.86 96' 5.5 960 5.64 96' 2.84 0 96' 0.48 0.9 

1080 66.03 1080 5 lObO 5.63 1080 2.95 1080 0.34 0.75 

'20' 66.90 1200 ••• 1200 5.63 1200 3.01 1200 0.59 0 .' 

1320 67.18 1320 4.2727 1320 5.81 1320 3.06 1320 0.85 0.45 

,.40 67.35 ,«, • 1«, 5.91 1«, 3.10 1«, 0.66 '.3 

1560 67.41 1560 3.7692 1560 5.93 1560 3.43 1560 0.68 0.15 

1680 67.45 5.10 1680 3.5714 1880 5.94 1680 3.64 1680 0.73 0 

1800 67.35 1800 3.' 1800 5.72 1800 3.69 1800 0.77 

1920 67.27 5.1 1920 3.25 1920 5.52 1920 3.72 1920 0.82 

2040 67.26 204' 3.1176 2040 5.52 204' 3.73 2040 0.85 

2160 67.25 2180 3 2160 5.5 2160 3.75 2160 0.88 

HBO 67.24 S.1 2280 2.B947 2280 5.5 2280 3.76 2280 0.91 

2400 67.23 2400 2.' 2400 5.59 2400 3.78 2400 0.94 

2520 67.22 2520 2.7143 2520 5.' 2520 3.79 2520 0.98 

"40 87.2 2840 2.6364 2840 5.81 2840 3.81 2640 1.00 

2760 67.35 2760 2.5652 2780 5.65 2760 3.84 2760 1.06 

2880 67.54 5.' 2880 2.5 2880 5.61 2880 3.84 2880 1.08 

3000 67.61 3000 2.44 3000 s.n 3000 3.88 3000 1.09 

3120 73.6 5.3 3120 2.3846 3120 •. , 3120 4.05 3120 1.12 

3140 70.9 3240 2.3333 3240 6.15 3240 4.16 "40 1.17 

3380 69.8 3360 2.2857 3360 6.15 3380 4.1 6 3360 1.22 

3480 69.31 3480 2.2414 3480 ' .09 3480 4.15 3480 1.24 

3600 69.07 3800 ,., 3600 6.02 3600 4.15 3600 1.26 

3720 68.91 3720 2.1613 3720 6.03 3720 4.14 3720 1.28 

3840 68.83 3840 2.125 3840 5.98 3840 4.12 3840 1.30 

"60 68.61 3960 2.0909 ~. 5.89 3960 4.13 3960 1.32 

40BO 68.53 4080 2.0588 40BO 8.B4 4080 4.'4 4080 1.34 

4200 88.37 4200 2.0286 4200 5.79 4200 4.13 4200 1.40 

4320 68.09 4320 2 4320 5.94 4320 4.13 4320 1.47 ,.., 5040 1.8571 5040 504' S040 

5760 5760 1.75 5760 5760 5760 

7200 7200 1.' 7200 7200 7200 

10080 10060 1.4286 10080 10080 10080 



~ 
OBSERVATION BOREHOLES FOR CD (4,5,6,7& 8) 

BOREHOLE NO.: HOS 1054 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: SITE NAME: PHYS 20 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mml: I 100 .-

BOREHOLE DEPTH Imbdl): 126.00 DATUM LEVEL (magI): 0.22 EXISTING PUMP: no 

STATIC WATER LEVEL (mbdl): 11.68 CASING HEIGHT (magI): 0.42 CONTRACTOR: AS pumps 

DEPTH OF PUMP (mbdl): 1.22 CASING DEPTH (magI): 12.00 PUMP TYPE USED BP40 

TEST STARTED TEST COMPLETED DURATION (min): 

DATE: jTIME: DATE: TIME: I TOTAL TIME PUMPED (min): 

0 BOREHOLE 4 SWL BOREHOLE 5 S.W.L. 0 BOREHOLE 6 S.W.L. BOREHOLE 7 S.W.L. BOREHOLE 8 S.WL 

B No.: No.: B No.: H061061 No.: No.: 

S Distance (m): 0 Distance (m): S Distance 1m): ,,, 7.43 Distance 1m): Distance: 

E TIm. Draw-down Roo Time Drawdown Roo E Time Qrawdown Roo Time Drawdown Roc Time Drawdown Roo 

R (min) m"" 1m' 1m' (min) mbd' 1m' 1m) R (min) mbdl 1m' 1m' (min) mbdl 1m' 1m) (min) m"" 1m' 1m' 

, V 1 1 V 1 0.00 0 1 1 

A 2 2 A 2 0.00 2 2 

T , , T 3 0.00 , , 
I , , I , 0.00 , , 
0 1 1 0 1 0.00 1 1 

N 10 10 N 10 0.00 10 10 

15 15 15 0.00 15 15 

B 20 20 B 20 0.00 20 20 

0 30 30 0 30 0.00 30 30 

R 40 40 R 40 0.00 40 40 

E 60 60 E 60 0.00 60 60 

H 90 90 H 90 0.00 90 90 

0 120 120 0 120 0.00 120 120 

L 150 150 L 150 0.00 150 150 

E 180 180 E 180 0.00 180 180 

S 210 210 S 210 0.00 210 210 

240 "0 240 0.00 "0 240 

3" '00 '00 0.00 '00 3" 

II 360 360 '60 0.00 '60 360 

420 420 420 0.00 420 420 

II '80 '80 '80 0.00 430 .. 0 

540 540 540 0.00 540 540 

II 600 600 600 0.00 600 600 

120 120 120 0.00 120 120 

840 840 840 0.00 840 840 

960 960 960 0.00 960 960 

1060 1080 1080 0.00 1060 1080 

1200 1200 1200 0.00 1200 1200 

13Z0 1320 1320 0.00 1320 1320 

1440 1440 1440 0.00 1440 1440 

1560 1560 1560 0.00 1560 1560 

I' 
1680 1680 1680 0.00 1680 1660 

1800 lS00 1800 0.00 1800 lS00 

1920 1920 1920 0.00 1920 1920 

2040 2040 2040 0.00 2040 2040 

2160 2160 2160 0.00 2160 2160 

2280 2280 2280 0.00 2260 22BO 

2400 2400 2400 0.00 0.02 2400 "00 
2520 2520 2520 0.00 0.02 2520 2520 

2640 2640 2640 0.00 0.02 2640 2640 

2760 2760 2760 0.00 0.02 2760 2760 

2880 2880 2880 0.00 2880 2880 

'000 3000 3000 0.00 3000 '000 

3120 3120 3120 0.00 3120 3120 

3240 3240 3240 0.00 3240 3240 

3380 3360 3360 0.00 3360 3360 

'430 3480 3480 0.00 3480 3480 

3600 3600 3600 0.00 3600 3600 

3720 3nD 3720 0.00 3720 3720 

3840 3840 3840 0.00 3840 3840 

3960 '960 3960 0.00 3960 3960 

4080 '080 4080 0.00 4080 4080 

4200 4200 4200 0.00 4200 4200 

4320 4320 4320 0.00 4320 4320 

5040 5040 5040 5040 5040 

5720 5720 5720 5720 5720 

7200 7200 7200 7200 1200 
10080 10060 10080 10080 10080 
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BOREHOLE NUMBER: HOG 1054 

Recovery method 

: ··;·1:1·1.;···,·1·+·+··:1·········'··111· ;;+··, 
I .... i ,! ,' I ... ,i', ' , Ii 

~:: _ ... _ .. _ ... _ .. _ ... _._ .. _.'_ .. _ .. _ .. +._ .. ~~+ .. _ .. _. _____ ... _ .. ~ ... _.~._ .. _ .. _.T_·+:iL···_· __ +-__ ~_···_·-···-··~·~--4·-··-···-··-··+'-·-··-··_··~r+··_··-··-··~·t~· .-.--._ ... _.:_ ... -.. ~.+"-.. 

I:: ........ .......1.++.] ... ... L.: .. , .. .......... ~. - 1 " 
10 ····· .... ······_·1-.······ .. ·1· .. · .. _ t··iF·it 

" "'" ~. 

Pump cycle 1440 min 24hrs 
Yield 5.1 Us 
tit" 433 Graph 

Recovery period 1440 tit" 
1440 433.00 

3 .33 min 

Pumping period 1440 3.33 
1436.67 min 

Litres pumped 4.40E+OS L 

Pump vield @ 24 hrs 5.09 Us 

Factor of safety 0.75 

Ooeratina vield = 3.82 Us for 24 hrs 

Comments: 

Comments: 



RULE of THUMB 
Bh no . H061054 

TT = PT + recovery time 

= 4320 10 

= 4330 

= 259800 seconds 

TV = Us*TP 

= 5.09 4320 

= 1319328 litres 

Yield = TVm 
5.0782448 li s 

Production yield 

- Yield "FS 

= 5.0782448 75% 

= 3.8086836 lis @ 24hrs 



FC-METHOD : Estimation of the sustainable yield of a borehole 
Borehole: 

Extrapolation time in years - (enter) 3 1576800 Extrapol.time in minutes 
Effective borehole radius (re) - (enter) 1.9 "'II - 1.9: 0 Estimate of effective fe 

Q (lis) from pumping test = 5.15 0.04 Estimate of t, of WBS 
sa (available drawdown), sigma s = (enter) 80 12 • r- Sigma_s from risk analysis 

Annual effective recharge (m) - 0.0067 74.70 s_available working drawdown(m) 
t(end) and s(end) of pumping test = 4320 73.6 End time and drawdown of test 

Average maximum derivative - (enter) 11.53 ... - 67.2 Estimate of average of max deriv 
Average second derivative - (enter) 0.3 ... - 0.3 Estimate of average second deriv 

Derivative at radial flow period = (enter) 5.13 Read from derivative graph 
T-earlYlm Id] = 15.87 

T and S estimates from derivatives T-Iat. 1m Id]- 7.06 ," T-average = 10.59 
(To obtain correct S-value, use program RPTSOLV) S-Iate - 3.43E-1l3 S-estimate could be wrong 

, ~"*; 

BASIC SOLUTION 
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time 

(No values of T and S are necessary) No boundaries 1 no-flow 2 no-flow Closed no-flow 

sWell (ExtrapoLtime] =1 104.13 133.67 163.21 251.84 

Q_sust (I/s) ~I 3.69 2.88 2.36 1.53 
Best case • Worst case 

Average Q_sust (I/s) =1 2.49 
I wIth standard devratron- 0.91 

(If no information exists about boundaries skip advanced solution and go to final recommendation) 
"-~¥ , -

FC-Method (Version 1.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu 



STEPPED DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: H061420 PROJECT: SOUTHERN DISTRICT L 
ALTERNATIVE NO.: SITE NAME: PHYS 21 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mm): I 100 

BOREHOLE DEPTH (mbdl): 106.00 DATUM LEVEL (magi): 0.47 EXISTING PUMP: no 
STATIC WATER LEVEL (mbdl): 11.68 CASING HEIGHT (magI): 0.26 CONTRACTOR: AS pumps 

DEPTH OF PUMP (mbdl): 96.00 CASING DEPTH (magI): 6.00 PUMP TYPE USED . BP40 

DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3 

DATE: 11·Mar-99 TIME: DATE: 11·Mar·99 TIME: DATE: 11·Mar·99 TIME: 

nm. Drawdown Yield Time Recovery Time Orawdown Yield Time Recovery Time Orawdown Yield Time Recovery 

~mln) mbdl 1m) (lis) (min) mbdl 1m) (min) mbdl 1m) (lis) (min) mbdl 1m) (min) mbdl 1m) (1/s) (min) mbdl 1m) 

1 2.68 1 1 11.94 1 1 26.57 1 

2 3.63 2 2 15.06 2 2 31 .62 2 

3 4.27 3 3 11.74 3 3 36.43 3 

5 5.15 5 5 19.06 2.06 5 5 39.84 4.02 5 

7 6.45 7 7 19.95 7 7 42.46 7 

10 7.65 1.00 10 10 2O.S1 10 10 44.87 10 

15 8.75 15 15 20.76 15 15 48.43 15 

20 8.68 20 20 20.89 20 20 51.93 20 

30 8.85 30 30 21.74 30 30 59.80 30 

" 9.06 40 40 22.37 40 40 64.74 40 

" 9.31 50 50 23.36 60 50 71.82 50 

60 9.42 60 60 23.75 60 60 79.15 60 

70 70 70 70 70 70 

SO 80 80 80 80 80 

90 90 90 90 90 90 

100 100 100 100 100 100 

110 110 110 110 110 110 

120 120 120 120 120 120 

150 150 150 

DISCHARGE RATE 4 DISCHARGE RATE 5 OI~HARGE RATE 6 

DATE: 11-Mar-99 TIME: DATE: 11-Mar-99 TIME: DATE: 11-Mar-99 TIME: 

Time Drawdowll Yield Time Recovery Time Drawdowll Yield Time Recovery Time Drawdown Yield Time Recovery 

(min) mbdl 'm) (lis) (min) mbdl 'm) (mill) mbdl 'm) (lIs) (min) mbdl 1m) (mill) mbdl 'm) (lIs) (mill) mbdl ' m) 

1 1 1 1 1 1 40.750 

2 2 2 2 2 2 29.530 

3 3 3 3 3 3 23.880 

5 5 5 5 5 5 13.260 

7 7 7 7 7 7 7.550 

10 10 10 10 10 10 3.250 

15 15 15 15 15 15 0.730 

20 20 20 20 20 20 0.370 

JO 30 30 30 30 30 0.230 

" 40 40 40 40 40 0.160 

SO 50 50 50 50 60 0.070 

60 60 60 60 60 90 0.010 

70 70 70 70 70 120 0.000 

" 80 80 80 80 150 

" 90 90 90 90 ,.0 

100 100 100 100 100 210 

110 110 110 110 110 240 

120 120 120 120 120 300 

150 150 360 

420 

4.0 

COMMENTS: 540 

600 



STEPPED DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: H061420 PROJECT: SOUTHERN DISTRICT L....: 
ALTERNATIVE NO.: SITE NAME: PHYS 21 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mm): 100 

BOREHOLE DEPTH (mbdl): 106.00 DATUM LEVEL (magI): 0.47 EXISTING PUMP: no 

STATIC WATER LEVEL (mbdl): 11.68 CASING HEIGHT (magi): 0.26 CONTRACTOR: AB pumps 

DEPTH OF PUMP (mbdl): 96.00 CASING DEPTH (magI) : 6.00 PUMP TYPE USED BP40 

DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3 

DATE: 11·Mar-99 TIME: DATE: 1l·Mar-99 TIME: DATE: l1-Mar-99 TIME: 

Time Orawdown Yield Time Recovery T ime Drawdown Yield Time Recovery Time Drawdown Yield Time Recovery 

(min) mbdl (m) (115) (min) mbdl (m) (min) mbdl (m) Ills) (min) mbdl (m) (min) mhdl (m) (lIs) (min) mbdl (m) 

1 2.68 1 1 11.94 1 1 26.57 1 

2 3.63 2 2 15.06 2 2 31.62 2 

3 4.27 3 3 17.74 3 3 36.43 3 

5 5.15 5 5 19.06 2.06 5 5 39.84 4.02 5 

7 6.45 7 7 19.95 7 7 42.46 7 

10 7.65 1.00 10 10 20.61 10 10 44.87 10 

15 8.75 15 15 20.76 15 15 48.43 15 

20 8.68 20 '0 20.89 '0 '0 51.93 ,0 

30 B.85 30 30 21.74 30 30 59.80 30 

40 9.06 40 40 22.37 40 40 64.74 40 

SO 9.31 50 50 23.36 50 50 71.82 50 

" 9.42 60 60 23.75 60 60 79.15 60 

70 70 70 70 70 70 

" 80 80 80 80 80 

90 .. 90 90 90 90 

100 100 100 100 100 100 

110 110 110 110 110 110 

120 120 120 120 120 120 

150 150 150 

DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6 

DATE: "·Mar-99 TIME; DATE; 11-Mar·99 TIME; DATE; 11-Mar-99 TIME; 

Time Drawdown Yield TIme Recovery T ime Drawdown Yield Time Recovery Time Drawdown Yield Time Recovery 

(mIn) mbdl (m) (I/s) (min) mbdl (m) (mIn) mbdl (m) (lis) (min) mbdl (m) (min) mbdl (m) Ills) (min) mbdl (m) 

1 1 1 1 1 1 40.750 

2 , , , , , 29.530 

3 3 3 3 3 3 23.880 

5 5 5 5 5 5 13.260 

7 7 7 7 7 7 7.550 

10 10 10 10 10 10 3.250 

15 15 15 15 15 15 0.730 

20 '0 '0 '0 '0 '0 0.370 

30 30 30 30 30 30 0.230 

40 40 40 40 40 40 0.160 

SO 50 50 50 50 60 0.070 

60 60 60 60 60 90 0.010 

70 70 70 70 70 120 0.000 

80 80 80 80 80 150 

90 90 90 90 90 180 

100 100 100 100 100 210 

110 110 110 110 110 240 

120 120 120 120 120 300 

150 150 360 

420 

480 

COMMENTS: 540 

600 



l,;uNS I ANT D S HAHI,;E I to::; I AND REC~t:RY 
BOREHOLE NO.: H061420 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: 

ALTERNATIVE NO.: 

BOREHOLE DEPTH (mbdl): 

STATIC WATER lEVEL (mbdl): 

DEPTH OF PUMP (mbdl): 

106.00 

11.68 

96.00 

SITE NAME: 

CLIENT: 

DATUM LEVEL (magI): 

CASING HEIGHT (magI): 

CASING D":PTH (magI): 

PHYS 21 

Research 

0.47 

0.26 

6.00 

PUMP INLET DIAMETER (mm): I 100 

EXISTING PUMP: no 

CONTRACTOR: AS pumps 

PUMP TYPE USED: BP40 

1-_-, _____ TE~5r'cS~'~A~R:;'r''!:O:....------__1--__,----',',so':,.c,o''''":P:";:'C'"O'--______ -jDURATION (min): 

DATE: 0S-Mar·99 I TIME: I l1hOO DATE: I TIME: I TOTAL TIME PUMPED Imln): 

AVERAGE YIELD (JIll): I 7.2 IS.W.L.: 4.58 o BOREHOLE 1 s.w.l. BOREHOLE 2 S.W.l. BOREHOLE 3 

DISCHARGE BOREHOLE No.: H061423 No.: H061057 No.: H06 1056 

Olstance 1m): 36.4 13.12 Distance (m): 50' 3.22 Distance : 501 

TIm. Drawdown Yield Time Recovery TIm, Drawdown Time Drawdown Roo Time Drawdown 

S.w.l 

'.2 

(mIn) mbdl 'm) (1/11) (min) mbdl 'm) 

B 

S 

E 

R 

V 

A 

T 

I 

o 
N 

(min) mbdl 1m) (m) (min) mbdl 1m) (m) (min) mbdl 1m) (m) 

1.79 

6.47 

9.82 , 
15.70 

18.32 7 

10 19.52 2.01 10 

19.97 

20 20.14 20 

" 20.31 30 

40 20.57 40 

" 20.82 2.08 60 

90 21.1( 90 

1ZO 21.29 120 

'" 21.43 150 

180 21.69 180 

210 21.93 210 

240 22.12 240 

'" 22.28 30' 

360 22.41 2.05 360 

420 22.60 420 

480 22.78 480 

54' 22.85 540 

50' 22.95 50' 

72' 22.98 72' 

84' 22.97 2.06 840 .. , 22.98 .. , 
1080 23.07 1080 

"00 23.13 1200 

1320 23.11 1320 

23.19 144' 

1560 23.21 1560 

1680 23.29 1680 

"00 23.35 "" 
1920 23.43 2.05 1920 

2040 23.54 2040 

2180 23.69 2160 

228G 23.19 2280 

",. 23.81 2400 

2520 23.91 2.06 2520 

'64' 23.93 '64' 
2760 23.94 2760 

'88' 23.95 2880 

3000 23.96 3000 

3120 24.02 3120 

3240 24.05 3240 

3360 24.07 3360 

3'" 24.09 3480 

3600 2(.11 3600 

3720 24.13 3720 

'.40 2(.13 3840 

3960 24.17 3960 

4080 24.2 4080 

4200 24.25 4200 

4320 24.28 4320 

504, 5040 

576' 5760 

7200 7200 

10080 10080 

11.27 4321 

9.39 2161 

5.23 1441 

2.82 865 

1.65 618.14 

1.03 433 

0.91 289 

0.71 217 

0.63 145 

0.54 109 

0.48 13 

0.(5 49 

0.37 37 

0.33 29.8 

0.24 25 

0.19 21.571 

0.'( 19 

0.12 15.4 

0.10 13 

0.01 11.286 

0.05 10 

0.04 9 

0.03 8.2 

0.02 7 

0.02 6.1429 

0.01 5.5 

0.01 5 

0.00 4.6 

4.2727 

3.7692 

3.5714 

'.4 
3.25 

3.1176 , 
2.8947 

, .• 
2.7143 

2.6364 

2.5652 

'.5 

2.44 

2.3846 

2.3333 

2.2.857 

2.2414 

,., 
2.1613 

2.125 

2.0909 

2.0588 

2.0286 

1.8571 

1.15 

1.' 
1.4286 

1 0.01 1.3 1 0.00 0.03 1 0.00 0.03 

2 0.02 1.15 2 0.00 0.03 2 0.00 0.03 

3 0.05 0.93 3 0.00 0.03 3 0.00 0.03 

5 0.09 0.89 5 0.00 0.03 5 0.00 0.02 

7 0.13 0.85 7 0.00 0.02 1 0.00 0.02 

10 0.21 0.64 10 0.00 0.02 10 0.00 om 
15 0.29 0.B3 15 0.00 0.01 15 0.00 0.01 

B ~2"''-_I-_--1!-,'C·3"7__1--''C82''--t='O'-__1--__1--'''·='O'-t-'O·O'C1 -t'"''--I-__ !-''O·''::''+C'C·'C'--I 
o ~'C''-_I-_--1r'c·'c4--1--,Oc·BC'--Ic'c'_-t __ -+...:.'·c'c'-+_'o·c'c1 -+'0''-_1-__ 1-'0·,.''-+-'0'--1 
R 40 0.45 0.79 (0 0.00 0 40 0.00 

E 80 0.(6 0.78 60 0.00 60 0.00 

H 90 0.47 0.71 90 0.00 90 0.00 

o 120 0.(7 67 120 0.00 120 0.00 

L 150 0.51 0.6\ 150 0.00 150 0.00 

E 180 0.54 0.53 180 0.00 180 0.00 

S 210 0.61 0.41 210 0.00 210 0.00 

240 0.72 0.36 240 0.00 240 0.00 

300 0.79 0.27 300 0.00 300 0.00 

360 0.84 0.19 360 0.00 360 0.00 

420 0.85 0.11 420 0.00 420 0.00 

460 0.86 0.08 480 0.00 480 0.00 

540 0.89 0.04 540 0.00 540 0.00 

600 0.92 0.02 600 0.00 600 0.00 

120 0.95 0 720 0.00 720 0.00 

840 0.97 8(0 0.00 840 0.00 

960 0.99 960 0.00 960 0.00 

1080 1.04 1080 0.00 1080 0.00 

1200 1.08 1200 0.00 1200 0.00 

1320 1.10 1320 0.00 1320 0.00 

1440 1.11 1440 0.00 1440 0.00 

1560 1.12 1560 0.00 1560 0.00 

1680 1.14 1680 0.00 1680 0.00 

1800 1.16 1800 0.00 1800 0.00 

1920 1.19 1920 0.00 1920 0.00 

2040 1.21 2040 0.00 2040 0.00 

2160 1.25 2160 0.00 2160 0.00 

2280 1.28 2280 0.00 2280 0.00 

2400 1.3 2400 0.00 2400 0.00 

2520 1.32 2520 0.00 2520 0.00 

2640 1.35 2640 0.00 2640 0.00 

2760 1.35 2760 0.00 2760 0.00 

2880 1.35 2880 0.00 2880 0.00 

3000 1.36 3000 0.00 3000 0.00 

3120 1.38 3120 0.00 3120 0.00 

3240 1.38 3240 0.00 3240 0.00 

3360 1.38 3360 0.00 3360 0.00 

3480 1.38 3480 0.00 3480 0.00 

3600 1.39 3600 0.00 3600 0.00 

3720 1.4 3720 0.02 3720 0.00 

38(0 1.4 3840 0.02 3840 0.02 

3960 1.(1 3960 0.03 3960 0.02 

4080 1.4 4080 0.03 4080 0.03 

4200 1.4 (200 0.03 4200 0.03 

<1320 1.39 4320 0.03 4320 0.03 

5040 5040 5040 

5760 5760 5160 

1200 1200 1200 

10080 10080 10080 
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BOREHOLE NUMBER: H06 1420 

Recovery method 

'" , , , :1 
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Pump cycle - 1440 min (24hrs 
Yield = 2.06 lis 
tit" - 4.6 (Graph) 

Recove riod = 1440 I tit" 
1440 I 4 .60 

313 .04 min 

PUf!lping period = 1440 - 313.04 
1126.96 min 

Litres pumped = 1.39E+05 L 

Pump yield @ 24 hrs 1.61 Us 

Factor of safety = 0.75 -
Operating yield - 1.21 Us for 24 hrs 

Comments: 

Comments: 



RULE of THUMB 
8h no. H061420 

IT = PT + recovery time 

= 4320 1200 

= 5520 

= 331200 seconds 

TV = L!sOTP 

= 2.06 4320 

= 533952 litres 

Yield = TV/IT 

1.61217391 115 

Production yield 

= Yield °FS 

= 1.61217391 75% 

= 1.20913043 115 @ 24hrs 



Fe-METHOD: Estimation of the sustainable yield of a borehole 
Borehole: 

Extrapolation time in years (enter) 3 157~800' Extrapol.time in minutes 
Effective borehole radius (re) - (enter) 3,7 ~ r- ','3,2 ' Estimate of effective r e 

Q (lIs) from pumping test- I"" " 2,03,lfM,; " >\ +O"R ff Estimate of tc of WBS 
sa (available drawdown), sigma 5 = (enter) 48,32 20 • - Sigma_s from risk analysis 

Annual effective recharge (m)- 0,0067 35,02 ' s_available working drawdown(m) 
t(end) and s(end) of pumping test = ''4320 24;28'14<' End time and drawdown of test 

Average maximum derivative - (enter) 42 <II r , 

4:2 'fE. Estimate of average of max deriv 
Average second derivative - (enter) ° <01 r- 0,0 " Estimate of average second deriv 

Derivative at radial flow period (enter) 2,17 Read from derivative graph 
T,earIYlm~ldl - :N14,79i. 

T and S estimates from derivatives T ,late 1m Idl - 7"64 T*average - 10,63 
(To obtain correct S*value, use program RPTSOLV) S-Iate - 2.05E"06j'" S*estimate could be wrong 

1, 11 

BASIC SOLUTION 
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time 

(No values of T and S are necessary) No boundaries P1-no'flow "2 no-flow Closedno:..flow"'; 
sWell (Extrapol.time) =1: 39,04<>::,> 45:80'; _ 56,56 88,85 

Q_sust (lIs) =1 2,03 1,55 126 0.80 
Best case ~ Worst case 

Average Q_sust (lIs) -I 1.33 
I with standard deviation- 0,52 

(If no information exists about boundaries skip advanced solution and go to final recommendation) 

Fe-Method (Version 1,0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu 
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