
STEPPED DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: H06 1448 PROJECT: SOUTHERN DISTRICT L-
ALTERNATIVE NO.: SITE NAME: PHYS 19 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mm): 100 
BOREHOLE DEPTH (mbdl): 150.00 DATUM LEVEL (magi): 0.00 EXISTING PUMP: no 
STATIC WATER LEVEL (mbdl) : 22.60 CASING HEIGHT (magi) : 0.00 CONTRACTOR: AB pumos 
DEPTH OF PUMP (mbdl): 58.00 CASING DEPTH (magi): 18.00 PUMP TYPE USED: BP40 

DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3 

DATE: 01·Mar-99 TIME: DATE: 0l·Mar-99 TIME: DATE: 01-Mar-99 TIME: 

Time Drawdown Yield Time Recovery Time Drawdown Yield TIme Recovery Time Orawdown Yield Time Recovery 

(min) mbdl Iml (lis) (min) mbdl 1m) (min) mbdJ 1m) (I/s) (min) mbdl 1m) (min) mbdl 1m) (lis) (min) mbdl 1m) 
1 0.07 1 1 7.85 1 1 22.57 1 

2 0.81 2 2 9.21 2 2 22.87 2 

3 1.17 3 3 10.30 3 3 23.91 3 

5 1.59 5 5 11.74 2.05 5 5 24.99 3.22 5 

7 1.99 7 7 13.79 7 7 29.35 7 

10 2.47 1.14 10 10 14.77 10 10 31.14 10 

15 2.91 15 15 15.82 15 15 33.41 15 

20 3.55 20 20 16.69 20 20 34.17 20 

30 4.08 1.15 30 3<J 18.09 2.09 30 30 36.28 3.23 30 

40 5.79 40 40 20.13 40 40 38.91 40 

50 6.54 1.16 50 50 21 .01 50 50 40.61 50 

60 6.97 60 60 21.97 60 60 42.60 60 

70 70 70 70 70 70 

80 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 DISCHARGE RATE 6 

DATE: 01-Mar-99 TIME: DATE: 01·Mar·99 TIME: DATE: 01·Mar·99 TIME: 

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

(min) mbdl Iml (lIs) (min) mbd! 1m) (min) mbdl 1m) (lIs) (min) mbdl 1m) (min) mbdl 1m) (lIs) (min) mbdl 1m) 

1 43.99 1 1 1 1 1 40.400 

2 45.01 2 2 2 2 2 29.350 

3 46.81 3 3 3 3 3 26.700 

5 49.81 5 5 5 5 5 20.550 

7 54." 4.09 7 7 7 7 7 15.780 

10 56.33 10 10 10 10 10 10.960 

15 57.70 15 15 15 15 15 9.570 

20 57.98 20 20 20 20 20 5.450 

30 30 30 30 30 30 3.140 

40 40 40 40 40 40 0.870 

50 50 50 50 50 60 0.390 

60 60 60 60 60 90 0.310 

70 70 70 70 70 120 0.270 

80 80 80 80 80 150 0.190 

90 90 90 90 90 180 0.130 

100 100 100 100 100 210 0.110 

110 110 110 110 110 240 0.090 

120 120 120 120 120 300 0.030 

150 150 360 0.030 

420 0.00 

480 

COMMENTS: 540 

600 



CuNSTANT DISCHARlil IE" AND RECuVERY 

BOREHOLE NO.: HOG 1448 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: SITE NAME: PHYS 19 

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

BOREHOLE DEPTH (mbdl): 150.00 DATUM LEVEL (mag!): 0.00 EXISTING PUMP: no 

STATIC WATER LEVEL (mbdl): 2.43 CASING HEIGHT (mag!): 0.00 CONTRACTOR: AS pumps 

DEPTH OF PUMP (mbdl): 58.00 CASING DEPTH (mag!): 18.00 PUMP TYPE USED: BP40 

TEST STARTED TEST COMPLETEO DURATION Imln): 

DATE: I 21·M.r·gg I TIME: I DATE: I TIME: TOTAL TIME PUMPED (min): 

AVERAGE YIELD (11.): I 2.09 !S.W,L.: 22.8 0 BOREHOLE 1 S.w.L BOREHOLE 2 S.W.L. BOREHOLE 3 S.W.l 

OISCHARGE BOREHOLE B No.: H061424 21.78 No.: Hoot452 20.63 No.: H061075 

S Distance (m): 39.2 Distance (m): 39.75 Distance: 103.35 

Tim. Drawdown Yield Time Recovery E Time Orawdown Roo Time Drawdown Roo Time Drlwdown Roo 

(min) mbdl Iml W.) (min) mbdl Iml "'. R (min) mbdl Iml Iml (min) mbdl Iml Iml (min) mbdl Iml Iml 

1 1.49 1 12.73 2161 V 1 0.00 0.02 1 1 0.00 0 

, 2.0S , 10.26 1081 A , 0.00 0.02 , , 0.00 

3 2.72 3 9.40 721 T 3 0.00 0.02 3 3 0.00 , 5.30 , S.36 433 I , 0.00 0.Q1 , 5 0.00 

7 6.7S 7 6.31 309.57 0 7 0.00 0.01 7 7 0.00 

10 8.47 10 5.60 217 N 10 0.00 0 .01 10 10 0.00 

15 15.00 15 5.16 145 15 0.00 0.01 15 15 0.00 

" 17.24 20 4.20 109 B 20 0.00 0.Q1 20 20 0.00 

" 19.13 30 3.93 73 0 " 0.00 0 .01 30 30 0.00 

40 19.95 40 2.49 " R 4D 0.00 0 4D 4D 0.00 

" 20.S1 60 1.53 37 E 60 0.00 60 60 0.00 

" 21.27 90 1.07 25 H 90 0.00 90 90 0.00 

120 21.67 120 0.S7 19 0 120 0.00 120 120 0.00 

150 21.93 150 0.47 15.4 L 150 0.00 150 150 0.00 

180 22.26 180 0.36 13 E 180 0.00 180 180 0.00 

21. 22.52 210 0.27 11.286 S 210 0.00 210 210 0.00 

'40 25.22 24. 0.21 10 24. 0.00 240 240 0.00 

"0 23.67 300 0.16 .. , 300 0.00 300 300 0.00 

380 23.99 360 0.09 7 360 0.00 360 360 0.00 

420 24.27 420 0.02 6.1429 420 0.00 420 420 0.00 

480 24.57 480 0.00 5.' 480 0.00 480 480 0.00 

'" 24.89 540 0.00 , 540 0.00 540 540 0.00 

600 25.25 600 50. 0.00 600 50. 0.00 

72. 25.49 720 720 0.00 720 720 0.00 

'" 25.72 840 840 0.00 840 840 0.00 

'" 25.90 960 960 0.00 960 980 0.00 

1080 26.10 1080 1080 0.00 1080 1080 0.00 

1200 26.27 1200 1200 0.00 1200 1200 0.00 

1320 21.47 1320 1320 0.01 1320 1320 0.00 

1440 28.03 '440 '440 0.01 1440 '440 0.00 

1560 28.30 1560 1560 0.01 1560 1560 0.00 

1680 28.68 1680 1680 0.01 1680 1680 0.00 

1800 28.36 1800 1800 0.01 lS00 1800 0.00 

1920 28.55 1920 1920 0,01 1920 1920 0.00 

2040 28.7 2040 2040 0.01 2040 2040 0.00 

2160 29.01 2160 2160 0.01 2160 2160 0.00 

2280 29.1 5 2280 2280 0.D1 2280 2280 0.00 

7400 29.24 2400 2400 0.01 2400 2400 0.00 

2520 29.35 2520 2520 0.01 2520 2520 0.00 

2640 29.47 2640 . 2640 0.01 2640 2640 0.00 

2760 29.56 2760 2760 0.01 2760 2760 0.00 

2880 24.45 2880 2880 0.01 2880 2880 0.00 

3000 26.9 3000 3000 0.D1 3000 3000 0.00 

3120 27.2 3120 3120 0.D1 3120 3120 0.00 

3240 27.92 3240 3240 0.02 3240 3240 0.00 

3360 28.09 3360 3360 0.02 3360 3360 0.00 

3480 28.23 3480 3480 0.02 3480 3480 0.00 

3600 28.39 3600 3600 0.02 3600 3600 0.00 

3720 28.51 3720 3720 0.02 3720 3720 0.00 

3840 28.71 3840 3840 0.02 3840 3840 0.00 

3960 28.93 3960 3960 0.02 3960 3960 0.00 

4080 29.2 4080 4080 0.02 4080 40BO 0.00 

4200 29.39 4200 4200 0.02 4200 4200 0.00 

4320 29.2 4320 4320 0.02 4320 4320 0.00 

5040 5040 5040 5040 5040 

5780 5760 5760 5760 5760 

7200 7200 7200 7200 7200 

10080 10080 10080 10080 10080 



OBSERVATION BOREHOLES FoR CD (4,5,6,7& 8) 
BOREHOLE NO.: HOB 1448 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: SITE NAME: PHYS 19 

ALTERNATIVE NO.: CLIENT: Research PUMP INLET DIAMETER (mm); 1 100 ' 

BOREHOLE DEPTH (mbdl): 150.00 DATUM LEVEL (magI): 0.00 EXISTING PUMP: no 

STATIC WATEI\LEVEL (mbdl): 2.43 CASING HEIGHT (mag!): 0.00 CONTRACTOR: AB pumps 
• DEPTH OF PUMP (mbdl): 58.00 CASING DEPTH (mag!): 18.00 PUMP TYPE USED BP40 

TEST STARTED TEST COMPLETED DURATION (min): 

OATE: ITIME: DATE: TIME:.l. TOTAL TIME PUMPED (minI: 

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

a No.: No.: H061074 22.36 B No.: No.: No.: 

S Distance (m): 2': .33 Distance 1m): '" S Distance 1m): Distance (m): Distance: 

E TIm. Qrawdown Roc TIm. Drawdown Roo E Time Drawdown Roo TIme Orawdown Roo TIm. Drawdown Roo 

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

V 1 1 0.00 1.49 V 1 1 1 

A , , 0.00 1.21 A , , , 
T 3 3 0.00 1.02 T 3 3 3 

I 5 5 0.00 0.41 I 5 5 5 

0 7 7 0.00 0 .13 0 7 7 7 

N 10 10 0.00 0 .12 N 10 10 10 

15 15 0.00 0. 11 15 15 15 

B 20 20 0.00 0.07 B 20 20 20 

0 3D 3D 0.00 0.03 0 3D 3D 3D 

R 4D " 0.00 0.02 R " " 4D 

E 60 60 0.00 0.01 E 60 60 60 

H 90 90 0.00 0 H 9D 9D 9D 

0 120 120 0.00 0 120 '" 120 

L 150 150 0.00 L 150 lS0 150 

E 180 180 0.00 E 180 180 180 

S 210 '10 0.00 S 21D 210 210 -
240 '" 0.00 240 '" '" 3DO 3DO 0.00 3DO 3DO 3DO 

380 360 0.00 360 360 360 

420 '" 0.00 '" '" '" 
'80 '80 0.20 480 '80 '80 

540 540 0.34 540 540 540 

600 600 0.47 600 600 600 

72D 7" 0.68 72D 720 72D 

8" 840 0.92 840 840 840 

96. 96. 1.25 960 960 960 

lOBO lOBO 1.50 lOBO lOBO lOBO 

12DO 1200 1.64 1200 1200 1200 

1320 1320 1.85 1320 1320 1320 

14" 1440 0.70 1440 1440 1440 

1560 1560 0.66 1560 1560 1560 

1680 1680 0.62 1680 1680 1680 

18DO 1800 0.5B 18DO 1800 180. 

1920 1920 0.72 1920 1920 1920 

",. 'MO 0.B3 'MO 2040 2040 

2160 2160 0.95 2160 2160 2160 

2280 22BO 0.99 22BO 2280 22BO 

24DO 2400 0.09 2400 2400 2400 

2520 2520 0.18 2520 2520 2520 

''''' 2640 1.27 2640 26" 2640 

2760 2760 1.29 2760 2760 2760 

2880 2680 1.31 2880 2880 2880 

3000 3000 1.35 3000 3000 3000 

3120 3120 1.38 3120 3120 3120 

3240 3240 lAI 32" 3240 3240 

3360 3360 1.46 3360 3360 3360 

"80 3480 1..49 3480 3480 3480 

3600 3600 1.52 3600 3600 3600 

3720 3720 1.53 3720 3720 3720 

384. 3840 1.55 3840 3840 3840 

3960 396C1 1.57 3960 3960 3960 

4DSO 4DSO 1.59 ' DBO 4080 4080 

4200 4200 1.62 4200 4200 4200 

4320 4320 1.65 4320 4320 4320 

SO<o 5040 5040 5040 5040 

5720 5720 5720 5720 5720 

7200 7200 7200 7200 7200 

l D060 10080 l008() 10080 10080 
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BOREHOLE NUMBER: H06 1448 

Recovery method 

! 
~10 

. ! i 

" "" ""'" """" .. 

Pump cycle 1440 min 24hrs 
Yield - 2.09 Us 
In" - 5 Graph 

Recovery period 1440 tn" 
1440 5.00 

288.00 min 

Pumping period 1440 288.00 
1152.00 min 

Utres pumped 1.44E+OS L 

Pump vield~24 hrs 1.67 Us 

Factor of safety 0.75 

o eratin ieJd 1.25 Us for 24 hrs 

Comments: 

Comments: 



RULE of THUMB 
Bh no. H061496 

IT = PT + recovery time 

= 4320 540 

= 4860 

= 291600 seconds 

TV = L!s·TP 

= 2.09 4320 

= 541728 litres 

Yield = TV/IT 

1.85777778 lis 

Production yield 

= Yie ld ·FS 

= 1.85777778 75% 

= 1.39333333 lis @ 24hrs 



• 

Fe-METHOD: Estimation of the sustainable yield of a borehole 
ehole: Bor 

Extrapolation time in years = (enter) 3 1576800 Extrapol.time in minutes 

___ ---'E::.ffc.e"c"ti-':ve""b.:;o...;re"h"o...;le"r"a"d.,:iu"s...,("r ,"-) ,..=-->.;( e"n"te"r.!.) __ +_-.02::;."'8,-_'1-,..,..-72".8':----'1 Estimate of effective r e 

__ -::-=="Q",("lls"):,f"ro:;-:m:,:p",uc:m",P:::i,,,n9'-"'=te:::s,-:t =:-;:=-:;-__ t-_~2;::.0,,5;,-_t-~,,:0.,,1;::.6_:;-I Estimate of t.o of WBS 
Sa (available drawdown), sigma_s = (enter) 35.38 10 Sigma_s from risk analysis 

__ -:-:-"A"n;,-nu"a:.l..,ec.ff.,.e.:.ct"iv,:e_r.,.e.:;c"ha:.r..,9.:;e..,(m";"-)...,= _____ -1f--'0c,.0"0"6,,,7_-+_--=3;,2,,,O,,8:--Is_available working drawdown(m) 
t(end) and s(end) of pumping test = 4320 29.56 End time and drawdown of test 

---"':::.::A+v:::e"r::a.::ge~m::a"-x.::im':cu"m="d;:e:::ric"v:'at:::iv:::e--=::-;-(e:-:n"te--r"')--+--':;14;::,:;;8"9-~----':2"5;:,9:;:--jEstimate of average of max deriv 

--:::==::£~A~v~e~r~a9~e~se~c~0~n~d~d~e~rlj·v~at~iv~e~=~(~e~n~te~r)t:==:j~~~O~~~~=.~O~,O~~Estimate of average second deriv 
_ Derivative at radial flow period = (enter) 3.44 Read from derivative graph 

T-earlylm Id] = 9.42 
T and S estimates from derivatives T-Iate[mld]= 2,18 T-average - 4.53 

(To obtain correct S-value, use program RPTSOLV) S-Iate = 2A8E-03 S-estimate could be wrong 

BASIC SOLUTION 
(Usin g derivatives + subjective information about boundaries} Maximum influence of boundaries at long time 

(If no in 

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

sWell (Extrapol.time) = f-_6:;;7c,' 7:.,1:-_f--,:1 0"'5:;,8::,7'--+ __ 1'::4,,4:,.:,0:=2'--+ __ .::2::;58:::,-':48=-_--1 

Q_SUS! (lIs) = '--_0B..~97tc;s.;'----::0=,=62=::::,::::=0=4:::6=.\~0;f.2~5;se--j 
Best case .. Worst case 

Average Q_sus! (lIs) =~_-c:Oc-;,5:.,:1_--11 
WJth standard deVJatlon- L=::-:,0".3",0::...,,=-, 

formation 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 



STEPPED DISCHARGE TEST AND RECOVERY 
BOREHOLE NO.: H061049 PROJECT: SOUTHERN DISTRICT L-
ALTERNATIVE NO.: SITE NAME: PHYS 19 

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

BOREHOLE DEPTH (mbdl): 72.00 DATUM LEVEL (magI): 0.23 EXISTING PUMP: no 
STATIC WATER LEVEL (mbdl): 13.20 CASING HEIGHT (magi): 0.30 CONTRACTOR: AS pumps 

DEPTH OF PUMP (mbdl): 64.00 CASING DEPTH (magi) : 18.00 PUMP TYPE USED BP40 

DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3 

DATE: 2S-Mar-99 TIME: DATE: 2S-Mar-99 TIME: DATE: 25-Mar-99 TIME: 

· 1>00 Orawdown Yield Time Recovery Time Orawdown Yield Time Recovery Time Orawdown Yield Time Recovery 

1",,"1 mbdl 1m) (lis) (mIn) mbdl 1m) (mIn) mOd' 1m) fila) (min) mbdl 1m) (min) mbdl 1m) (IIsl (min) mOd' 1m) 

, 1.54 , , 6.39 , , 14.37 , 
2 1.73 2 2 6.63 2 2 15.60 2 

3 , ... 3 3 6.80 3 3 17.58 3 , ", 2.96 , , 6.96 6.00 , , 20.56 12.31 , 
I 

7 2.79 7 7 7.26 7 7 21.72 7 

" 3.08 " " 7.57 " " 22.55 " 
" 3.33 15 15 7.80 15 15 23.33 15 

20 3.48 20 20 7.94 " " 23.84 " 
30 3.74 30 30 8.14 30 30 24.54 30 .. 3.89 " " 8.30 " " 24.98 " 
50 4.00 " " 8.46 " " 25.30 " .. 4.05 60 60 8.58 60 60 25.65 60 

70 70 70 70 70 70 

80 80 80 80 80 80 

" 90 90 go 90 90 

". ". ". ". '00 '00 

• '" "' '" '" '" '" 12. 12. 12. '" '20 12. 

• 15. 15. 15. 

DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6 

DATE: 25-Mar-99 TIME: DATE: 25-Mar-9S TIME: DATE: 25-Mar-S9 TIME: 

Om. Drawdown Yield Time Recovery Time Drawdown Yield Time Recovery Time Orawdown Yield Time Recovery 

(min) mbdl 1m) (lis) (min) mbdl 1m) (min) mbdl 1m) (III) (min) mbdl Iml (min) mbdl 1m) (115) > (min) mbdl 1m) , 33.49 , , , , , 17.580 , 43.86 2 2 2 2 2 9.830 

3 44.93 3 3 3 3 3 7.090 , , , , , , 6.220 

· 7 7 7 7 7 7 5.150 

" " 10 10 10 10 4.520 

" 15 15 15 15 15 3.750 

20 " 20 20 20 20 3.350 

30 30 30 30 30 30 2.8S0 .. 40 40 40 40 40 2.570 

50 " " " " .. 2.190 .. 60 60 .. .. 90 1.850 

70 70 70 70 70 120 1.660 

80 80 80 80 80 15. 1.330 .. 90 90 90 80 18. 1.410 

". 10. 10. 10. 10. 21. 1.370 

'" '10 '" 11. 110 24. 1.300 

'" 12. 12. 12. 12. 300 1.240 

'SO 15. 36. 1.170 

'20 1.10 

'80 1.03 

COMMENTS: 540 0.94 

600 0.87 



CONSTANT T~ST AND 

I ,,::!~D., 
'H06 1049 I;~~"~~~~ .1 ;~~~ ~;"" DISTRICT . 

I CLIENT RmMoh I I (mm), I 100 

, DEPTH (mbdl)~,,, . 72.00 IDATUM LEVEL (m.,I), 0.23 I ; PUMP, 1"0 

I::~~ ~F PUMP (mbdl), 
2.43 ICASING HEIGHT (magi): 0.30 ,un, AS pumps 

64.00 ICASING DEPTH (m.,I), 18.00 BP40 

.' , 
~re ,~ •. " In.,, o.~ n." I ,om n." 

~"'" I··w., ..... D '". '.w.' ' .w.' 
B " ., ..... ~ ... " 1,,·, ..... " ..,. I '~ ... " .. +24hrs test 
s "~o" Iml' ".n '",,~" m" , ..... 1",.0, S.W.L : 2~.6 

,.. ~P".o In ... I "," .~" ... E ,~. ,,,,.,,. 0 ... n_ ~ .. , .. " ... ,,- ~.".o I'~ Dale : 2U,pr ·99 

'""'I m'" Iml "'" Im,"1 m'" Iml ~. R Im,", m~' Iml Iml Imlol m~1 Iml Iml IIm"' , m'" Iml 11m) ~- ,-. '" I ,u. I"" ~ .. V .... " .. .... " .. '.00 • 
I " .00 I "" " .. A ,.,. 

"" '.n ", '.00 • .. " .. m.oo 
I,m , .... I "" ,u, T , .. .. ... .... . ... '.00 • .. " ,,~ "'.00 ..... I ... " '" I . ... .. ... .... " '.00 • ,,~ "" "'00 
• H." I ..... ... ... D .... "" ..,. . .. '.00 • "" "." " •. " 
. H.~ "- N .. '.00 ", .. .." ..• " '.00 • "" n" ' ''.00 

I" H." " I ,.." ". .. .... , ... .. .... .." .. ' .00 • .... n .• .. ... 
I· ..... I" I au '" B " 

..,. "" " .." .. " " '.00 • .. " n" ,,'" 
I- ,..,. I" I " ... ... D " '.n aM " .... .., " '.00 ... " ..... ".00 ..... I~ I ".~ , .. R .. .. ~ .... ~ .." . ,. ~ '.00 .... ... ., ".00 
I· n." ..... I .. I ".n " E " m "" .. .... '" .. . ... ... " ... , "00 

I .. I " ... .. H .. .... "" " 
..., , .. 

" ' .00 H." •• H ... 

". " ... I'" "." " D '" .... .." '" .... . w ". -"" H"- "- " ... 
II. ..... I ... ' ... " " .. L ,. .... "" ,. , ... .. .• , ~ . ... ' .N '.n " ... 
',. ..... I '~ , '''' " E n. '.N "-" ,~ ,." ..,. 

,~ .'" ... " .. , .~ 

'" ..... 1m ..... .. .. " S '" .... .., '" 
,~ .~ ,,, .... .. " ... "" ,. ".N I, .. "-N n , .. .... "-" , .. ". , .. ,~ ,.~ ..... .... '.00 .. "''' 1'00 ..... .. .• '''. '.''- .... , .. ,." ' .n ~ . ... .. " ... , .... 

'" "" ".n I ... ..... " ~ I " ... .. .. , .. , ... ' .N , .. '.00 .... .~ '.00 

'" I ... " I", " ... ".m ." I " ... ..... ... ' .N .. " ". •. 00 19.93 .... .~ 

~ I " ." I'" " ... " ... ..... ..., ... .... . .. .~ '.00 .. ... .. " . ... 
I~ I 'w I ... " ... ~ I ..... ro." ~ '" .. " ~ .... .... , .. "" 
I~ I "'. i~ " ... .., ~ I " ... " .N ~ .... .n ... . ... ro." ." , ... 
lno I"," "" "." no I ".~ n, no .... .." no '.00 ..... , ... ' .00 
I .. I ..... I " ... ... "." ... " ... I " ... " .N ... , ... .." ... '.00 .. ... '" '" I .. I ... " ~ ..... . .. •• I ... U " .N ~ ,." • . .. .... 00 "". '" , .• 
I'·' I ..... ,,~ ..... I"~ I " ... '.n , ... .." ,,~ '.00 "' .. , ... .... 
I" .. ', .... ,~ .... . .. I '~ I" .. " .N ,~ .... " .. . ... " ... '" ,,, 
I,," , "". "'0. ..... I..,m I"" I ".". .. "" .... , 

"" . ... "." , ... 
'" I'" i ".N I " ... , ... ..... I'''' I ..... ..., I'''' I " ... , ... . ... ..... '" , ... 
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uBSERVATION BOREHOLES FOR CD (4,5,6,7& 8) 
BOREHOLE NO.: HOS 1049 PROJECT: SOUTHERN DISTRICT 

ALTERNATIVE NO.: SITE NAME: PHYS 19 

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

BOREHOLE DEPTH (mbdl): 72.00 DATUM LEVEL (magt): 0.23 EXISTING PUMP: no 
STATIC WATER LEVEL (mbdl): 2.43 CASING HEIGHT (magI): 0.30 CONTRACTOR: AS pumps 

• DEPTH OF PUMP (mbdl): 64.00 CASING DEPTH (mag!): 18.00 PUMP TYPE USED BP40 

TEST STARTEO TEST COMPLETED DURATION (min): 

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

0 BOREHOLE " s.w.L. BOREHOLE 5 S .W.L 0 BOREHOLE 6 S.W.L. BOREHOLE 7 S.W.L BOREHOLE 8 S.W.l. 

B No.: No.: H061450 3.72 B No.: No.: No.: 

S Distance 1m): Distance 1m): 101.86 5 Distance 1m): Distance 1m): Olstance: 

E TIm. Orawdown R~ Time Drawdown Roo E Time Orlwdown Roo Time Qrawciown Roo TIm. Orlwdown Roo 

R (min) mbdl 1m) 1m) (min) mbdl 1m) 1m) R (min) mbdl 1m) 1m) (minl mbdl 1m) 1m) (min) mbdl 1m) 1m) 

V , , 0.00 0.53 V , , , 
A 2 2 0.00 0.52 A 2 2 2 

T 3 3 0.00 0.51 T 3 3 3 

I , 5 0.00 0.5 I , , , 
0 7 7 0.00 0.49 0 7 7 7 

N 10 10 0.00 0.46 N 10 10 10 

" " 0.00 0.48 " " " 
B " 20 0.00 0.47 B 20 " 20 

0 30 30 0.00 0.47 0 30 30 30 

R " 40 0.01 0.47 R 40 40 40 

E " 60 0.04 0.46 E " " " 
H .. 90 0.07 0,45 H 90 .. " 
0 '" 120 0.09 0..45 0 120 120 120 

L "0 150 0.10 0..45 L lSO "0 'SO 
E '" '" 0.11 0.44 E 180 180 180 

S 210 210 0.13 0.43 S 210 210 210 

240 240 0.14 0,43 240 240 240 

300 300 0.14 0.42 300 300 300 

360 360 0.15 0.42 360 360 360 

420 420 0.16 0.42 420 420 420 

480 480 0.16 0' 480 480 480 

540 540 0.17 0.39 540 540 540 

800 600 0.18 0.38 600 600 '00 

720 720 0.19 0.38 720 720 720 

840 840 0.20 0.37 840 840 840 

960 960 0.21 0.34 960 960 960 

1080 1080 0.2l 0.31 1080 lOBO 1080 

1200 1200 0.24 0.28 1200 1200 1200 . 
1320 132.0 0.27 0.25 1320 1320 1320 

'440 '440 0.30 0.19 '440 '''' 1440 

1560 1560 0.30 0.09 1580 1560 1560 

1680 1680 0.30 0.05 1680 1680 1680 

1800 1800 0.31 0 1800 1800 1800 

1920 1920 0.3Z 1920 1920 1920 

2040 2040 0.34 2040 2040 2040 

2160 2160 0.36 2160 2160 2160 

U80 2280 0.38 2280 2260 2280 -
2400 2400 0.4 2400 2400 2400 

2520 2520 0.42 252.0 2520 2520 

, 2640 2640 0.44 2640 2640 2640 

2760 2760 0.46 2160 2160 2760 

2880 2880 0.47 2.880 2880 2880 

3000 3000 0.47 3000 3000 3000 

3120 3120 0.47 3120 3120 3120 

3240 3240 0.47 3240 3240 3240 . 
3360 3360 0.48 3360 3360 3360 

3480 3480 0.48 3480 3480 3480 

3600 3600 0.49 3600 3600 3600 

3120 3120 0.5 3120 3120 3120 

3840 3840 0.5 3840 3840 3840 

3960 3960 0.51 3960 3960 3960 

4080 4080 0.52 4080 4080 4080 

4200 4200 0.53 4200 4200 4200 

4320 4320 0.53 4320 4320 4320 

, 5040 5040 5040 5040 5040 

5720 5720 5120 5120 5120 

7200 7200 7200 7200 1200 

'0080 '0080 '0080 10080 10080 
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BOREHOLE NUMBER: HOS 1049 

Recovery method 

~ ~--,-'----r--~-------''------'-n-----r-r~---r--~--r--.~ 

i . l-~--L-r- -0+-'-+--; --'- [I,.'. 

I'" ~. I '. ii Ii 
• [i.'. ~15 ! i 
~ ,,..+-i .. ~ ... ~_~+_~ .. + ... -i. i~. --+-----+ ,. ----f--'-rr-----'-f--'I+--,--i-t-t.~.~ .. ++--i++--i .,~ .. !+'I::-::-.. ~!,:--.. --:-"i ... ;~ ... -++-'--" 

, .! ·········_···[ ·······_······· .. ···"·":1 I 

t 
. t·· . ...... 1··_······ _'-+-' 
i [ : i j 

jr 
"" ","" ""'" .. 

Pump cvcle 1440 min 24hrs 
Yield - 10.12 I's 
th' - 0 Graph 

Recovery period 1440 W 
1440 0.00 

ERR min 

Pumping period 1440 - ERR 
ERR min 

Litres pumped ERR L 

Pump yield @ 24 hrs ERR Us 

Factor of safety 0.75 , 

Operatina vield ERR Us for 24 hrs 

Comments: 

Comments: 



RULE of THUMB 
Bh no. H061049 

IT - PT + recov~.!Y_time 

= 4320 25171 

= 29491 

= 1769460 seconds 

TV = Lls"TP 

= 10.14 4320 

= 2628288 litres 

Yield = TV/IT 

1.48536164 lis 

Production yield 

= Yie ld "FS 

= 1.48536164 75% 

= 1.11402123 lis @ 24hrs 
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FC-METHOD : Estimation of the sustainable yield of a borehole 
Borehole: 

Extrapolation time in years = (enter) 

Effective borehole radius (re) - (enter) 

Q (lis) from pumping test = 
sa (available drawdown), sigma s - (enter) 

Annual effective recharge (m) = 
t(end) and s(end) of pumping test = 

Average maximum derivative - (enter) 

Average second derivative = (enter) 

Derivative at radial flow period = (enter) 

T and S estimates from derivatives 

(To obtain correct S-value, use program RPTSOLV) 
.-

BASIC SOLUTION 
(Using derivatives + subjective information about boundaries) 

(No values of T and S are necessary) 

sWell (Extrapo l.time) =1 
Q_sus! (lIs) = 

Average Q_sus! (lIs) =1 
with standard deviation= 

3 1576800 Extrapol.time in minutes 
5 

10.14 
:--'t-_-,:-5':,:0;---;Estimate of effective r, 
-+_"::':":"-::1 Estimate of 10 of WBS 

32 Sigma_s from risk analysis 

_+_~~_-Is_ava ilable working drawdown(m) 0.0067 
4320 
30.1 
0.1 
3.4 

T-early[m 
T·late [m 

S-I 

37.49 End time and drawdown of test 

_::;+-_.,;3",0,:-' 1,---; Estimate of average of max deriv 

;~~~O.~I~;jEstimate of average second deriv 
'7: Read from derivative graph 
Idl = 47.15 
Idl = 5.33 T -average = 15.85 
ate = 4.76E-03 S-estimate could be wrong 

Maximum influence of boundaries at long time 
No bound aries 1 no-flow 2. no-flow ' Closed no-flow 

114.94 192.07 269.19 500.57 

2.53 1.52 1.08 0.58 
Best case Worst case 

1.25 
0.83 I 

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

Fe-Method (Version 1.0): Developed by Gerrit van Tonder, Hara ld Kunstmann and Yongxin Xu 


