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Engineers, Geohydrologisis, 1ISD Practitioners & Project Managers

Memo

To : Mosomo Consulting Engineers (Pty) Ltd

Attention : Abrie Cilliers

From : Funzani Duncan Munyai

Date : 21 June 2008

Subject : Ground Water Development ~ Elandsdoom

Our Ref : Elandsdoom Village Borehole Testing (WH 06105)

1. BACKGROUND

WSM Leshika Consulting (Pty) Ltd was appointed by Mosomo Consulting Engineers of
Tzaneen to pump test the existing boreholes at Elandsdoom village (Figure 1).
Elandsdoom community is located approximately 30 Km south west of Groblersdal,

Greater Sekhukhune Municipal Area, Limpopo Province.

Hydrocensus was conducted and five boreholes were selected for pump testing (see

attachment)

This memorandum summarizes the test pumping, water chemistry results and gives

equipping recommendations for the boreholes developed under this investigation.
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TEST PUMPING RESULTS

Summarized in Table 1 are results pertaining to the testing of the 4 boreholes (H36-0030,
H36-0031, H36-0032 and H36-0033). One borehole H36-0036 could not be tested as it
had coliapsed. Attached are the plotted data (log — normal) for reference. A description
of the test data is as follows:

H36-0030 -/

A four by 60-minute step test was camied out at 0.5 U/sec, 1.08 Vsec, 2.77 V/sec and finally
at 5 I/sec, reaching the drawdown of 13.40 m. The 24-hour constant rate test was
conducted at 3.57 Vsec reaching a final drawdown of 10.75 m on completion of the test.
Recovery is moderate at 97 % after the pumping period (T/T° = 2.00 or 24 hours).
Specific capacity is calculated at 0.4 /sec/m drawdown and transmissivity at 28.23
m*/day.

The recommended pumping rate is 1.06 l/sec for 20 hours/day ~ 76 Ki/day. The pump
inlet is to be set at 25 mbgl and the dynamic head calculated at 14 m @ 1.06 Vsec.

H36-0031./

A two by 60-minute step test was conducted at 0.7 l/sec, 1.6 Usec, and finally, reaching
pump suction within 8 minutes of the 3™ and final step at a drawdown of 33.18 m. The
24-hour constant rate test was conducted at 1.33 U/sec reaching a final drawdown of
14.90 m on compietion of the test. Recovery is good at 99 % after the pumping period
(T/T" = 2.00 or 24 hours). Specific capacity is calculated at 0.29 Vsec/m drawdown and
transmissivity at 9.14 n/day.

The recommended pumping rate is 0.46 l/sec for 20 hours per day ~ 33 Kl/iday. The
pump is to be set at 40 m below ground level and the dynamic head is calculated at 25
mbgl.

H36-0032
Four complete (60 minutes each) steps were done at 0.90 I/sec, 2.40 I/sec, 4.00 Isec,

8.60 Isec and finally at 12.00 V/sec, reaching pump suction within 6 minutes of the fifth
and incomplete test. The final drawdown was measured at 11.99 m. The 24-hour
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constant rate test was done at 6.66 I'sec and reached the drawdown of 551 m on
completion of the test. Recovery is moderate at 95 % (T/T" = 2.00 or 24 hours).

The recommended pumping rate is 3 I'sec for 20 hours per day ~ 216 Kliday. The pump
is to be set at 25 m below ground level and the dynamic head is calculated at 21 mbgl.

H36-0033

Four complete (60 minutes each) steps were done at 0.62 Vsec, 1.71 V/sec, 3.52 I/sec,
and finally at 5.45 I/sec, reaching the drawdown of 12.41 m. The 24-hour constant rate
test was conducted at 5.00 Vsec and reached 52.65 m on completion of the test.
Recovery is good at 100 % (T/T° = 2.00 or 24 hours).

The recommended pumping rate is 1.5 I/sec for 20 hours per day ~ 108 Kiday. The
pump is to be set at 50 m below ground level and the dynamic head is calculated at 24

mbgl.

WATER CHEMISTRY RESULTS

Analyses of the samples taken from the four tested boreholes are listed in Table 2. Both
boreholes (H36-0030, H36-0031, H36-0032 and H36-0033) have elevated hardness
levels 397.1, 385.6, 384 and 366 as CaC03 (Class Il), respectively. A “brak” taste will be
noticed with respect to first time users. Scale is also expected to develop on heating
elements and metal fittings. The remaining constituents all fall within Class 0 — Class |
category for domestic consumption. The analyses show that both samples from these
boreholes are portable and can be consumed with insignificant health risk.

PUMP INSTALLATION DETAILS

Based on the test results, the following equipping details are recommended at the new
boreholes. Specific details are:

H36-0030
Pumping Rate 1.06 I/'sec @ 20 hrs/day OR 2.65 U/sec @ 8 hrs/day
Borehole Depth 3767m

Instailation Depth 25 mbgl
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SWL
Dynamic Head

Supply per day
WATER CLASS

H36-0031
Pumping Rate
Borehole Depth
Installation Depth
SWL

Dynamic Head

Supply per day
WATER CLASS

H36-0032 ./
Pumping Rate
Borehole Depth
Installation Depth
SWL

Dynamic Head

Supply per day
WATER CLASS

H36:0033
Pumping Rate
Borehole Depth
installation Depth
SWL

Dynamic Head

Supply per day
WATER CLASS

1247 m

14 m at 1.06 |/sec
76 Ki/day
CLASS I

0.46 l/sec @ 20 hrs/day OR 1.15 /sec @ 8 hrs/day
58.8m

40 mbgl

20.85m

25 m at 0.46 I/sec

33 Kliday

CLASS I

3 Vsec @ 20 hrs/day OR 7.5 I/sec @ 8 hrs/day
356m

25 mbagl

19.35m

21 mat1.72/sec

216 Kliday

CLASS Il

1.5 lI'sec @ 20 hrs/day OR 3.75 V/sec @ 8 hrs/day
9954 m

50 mbgl

1847 m

24 mat245l/sec

108 Kliday

CLASS I

wd | eshika .



5. SUMMARY & RECOMMENDATIONS

A summary of the results pertaining to the water supply to Elandsdoom Village is as

follows:

vi.

Borehole H36-0030 has a tested supply of 76 Kl/day. The borehole may be
equipped to pump at a rate of 1.06 l/sec for 20 hours per day.

ii. Borehole H36-0031 has a tested supply of 33 KVday. The borehole may be

equipped to pump at a rate of 0.46 Vsec for 20 hours per day.

Borehole H36-0032 has a tested supply of 216 K¥day. The borehole may
be equipped to pump at a rate of 3 I/sec for 20 hours per day.

Borehole H36-0033 has a tested supply of 108 Ki/iday. The borehole may
be equipped to pump at a rate of 1.5 Usec for 20 hours per day.

Both boreholes (H36-0030, H36-0031, H36-0032 and H36-0033) have
elevated hardness levels 397.1, 385.6, 384 and 366 as CaCO03 (Class I},

respectively.

The analyses show that both samples from these boreholes are portable
and can be consumed with insignificant health risk.

We recommend H36-0030 and H36-0032 as production boreholes. H36-0033 must be
used as a back up to H36-0032; they should not be pumped simultaneously. These
boreholes are very close to each other (see Figure 1).

If additional water is required for the community, H36-0036 can be rehabilitated and
developed to sesve the needs of the community.

Duncan F Munyai (Hydrogeologist)
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ATTACHMENT 1

HYDROCENSUS
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ATTACHEMENT 2

TEST PUMPING RESULTS



35>ARC
PROJECT ELANDSDOORN » DATE 2510512006 TIME STARTED 00RO |
BOREHOLE No H36-0030 AVAIL. DRAWDOWN 2203 m JOB NO WHO6105
BOREHOLE DEPTH 3767 m PUMP DEPTH 345m LAT -25.2684
STATIC WATER LEVEL 1247 m PUMP TYPE 1302 LONG 20.2208
STEP1 | STEP2 [ STEPS | STEF4 | STEP6 | STEP6]| T/TT | RECOVERY| CD TIT_ | RECOVERY
EAVERAGE YIELD (Vs) 0.50 1.08 277 £.00 231 387 367
TIME(hrs) [TIME{min} Jeo |
-1 0s50] 022! 088 -188] 672 481.00 -8.48| _ -3.10] 2881.00| -7.27
100] 024 083 -24] 655 241.00 527| 398 1441.00 521
150 026 -096] 262 720 161.00 -364]  -485| 961.00 -4.081
2000 027 o098 275 -7.76 121.00 275  516] 721.00 351
250  028] -1.01] -286] 820 97 .00 221 544] 57700 -3.17]
300 028 -104] -284] 857 81.00 -194| .574] 48100 -3.01
400 _-032| -t10] 307 -9.02 81.00 -1.78]  624] 381.00 2.
500  -033]  -1.42] 338] 833 49.00 1650 655 289.00 2.
600] 034 -112] 36| 047 41.00 -158]  -6.76] 241.00 -2.7:_'
700] 035 112 387 w63 35.29 -1.52{  -6.90] 206.71 2.7
soo] -038] -113]l -389] 976 31.00 1481 702} 181.00 -2.704
000 037 113l o8]  .082 27.67 1430 -712] 161.00 -2.66)
1000  -038] 113  413] -10.07 25.00 41 -720f 145.00 -2.63)
12.00 -0.39 -1.13 423| -10.34 21.00 -1.33{  -7.36] 121.00 -2.60]
1500 -040] -1.15] -434] -1058 17.00 -123]  -750] 97.00 -2.564
20.00] 043 -117] 447] -10.85 13.00 1.1 -769]  73.00 -2.501
2500] 045 119  _4s55] -11.10 10.60 -1.05 -7.80] 5860 -2.404
05 3000] 045 -121] 465 -11.38 9.00 097 -795] 49.00 -2.33]
3500] 048] -122] 4s8] -1190 7.86 088  808] 4214 -2.264
2000 048] -123] -473] -12.37 7.00 086 -810] 37.00 2.22)
5000] 048] 127 482 -1207 5.80 -0.78 -a.zzl 29.80 2,12
1 6000 -050] -i1.28] 489 -13.40 5.00 071 838 2500 -z_El
70.00 4.43 067 852 2157
80.00 4.00 060 857 19.00
15 90.00 367 057] 870l 17.00
100.00 3.40 054 6880|1540
2 120.00 3.00 050 894 13.00|
140.00 2.7 047  -912]  11.29]
160.00 2.50 045  -9.20{ 10.00|
3 180.00 2.33 -0.41 -9.28 9.00|
210,00 2.14 -0.38) 938 7.85)
4 240.00 2.00 035 949 T.ml
270.00 -9.59 6.33
5 300,00 968 __ 580
330.00 .75 5.36]
6 360.00] 980  5.00] -1.15]
7 420.00] -9.90]  4.43] -1.03]
8 480.00) -10.00 4.00 -0.95]
9 540.00] -10.07 3.67 -0.90]
10 600.00} -10.13 3.401 -0.84
11 660.00 -10.16 3.18 0.71
12 720.00 -10.23 3.001 -0.72
13 780.00) -10.35 2.85| -0.69]
14 840.00| -10.47 2.71 -0.65]
15 900.00| -10.88] 260 0.61]
18] "960.00] 10.79] 250 0.54]
18 1080.00] 10.87] _ 2.33 0.50]
20 1200.00) -10.50 2.20 -0.46}
22 1320.00| -1068]  2.09 0.41}
24 1440.00| -10.75 2.00 -0.35)
]
EXISTING EQUIPMENT

MOTOR : COLUMN SIZE :
PUMP : No OF COLUMNS :

CONDITION : EVSAL LESHIKA i
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?%3‘9\?‘(’
|PROJECT ELANDSDOORN v, [DATE 25/05/2006 TIME STARTED 000D
BOREHOLE No H36-0031 AVAIL. DRAWDOWN 3465 m JOB NO WHO06105
BOREHOLE DEPTH 588 m PUMP DEPTH 555 m LAT 2529228
STATIC WATER LEVEL 2085 m PUMP TYPE LONG 2022941
STEP1 | STEP2 | STEP3 | STEP4 | STEPE [ STEPS] T | RECOVERY| cD T | RECOVERY
AVERAGE YIELD (Us) 0.70 1.60 2,07 1.08 133 1.33
TIME(hrs) |TIME{min) prile]] l
-1 050  092] -262] -1959 257.00 -28.46|  -2.07] 2881.00 -11.20}
1.00] 120 327] -21.48 128.00 -2539| -288] 144100 -7.23)
150 -1.35] -364] -23.00 86.33 2142 3.34] 961.00 -5.05
200 -143] -391| -2455 65.00 -18.75| -3.45] 721.00 -3.12
250] 154 410 2629 52.20 -15.68| -3.81] 577.00 -1.85
300 .57  428] 2747 4367 -12.77]  -3594] 481.00 -1.15
400 161 -454] 2841 33.00 -767| 415 361.00 -0.45]
500] -1.63] 465 -29.64 26.60 391  -433] 28%.00 032
600] -164] -498] -30.82 22.33 -1.90]  -a42| 241.00 -0.32]
700 -168] .538] 3177 19.29 -107]  -448] 206.71 0.32
soo] -169] S67] -33.18 17.00 062| 450 181.00 -0.32
900] -1.73] 583 1522 040] 452 161.00 -0.45)
1000 -1.75] 584 13.80 032] -453] 14500 -0.45)
12000 -1.75] -7.18 11.67 026 -455] 121.00 -0.581
15000 -1.75] 810 953 022 -425| ©7.00 o.sel
2000 -1.77] 998 7.40 020 -425] 7300 -0.58
2500 1.77] -11.64 6.12 018 427] 5860 -0.57
05 3000 -1.79] -1359 527 017| 427 49.00 -0.55
3500  -1.82] -14.87 4.66 016] 435] 4214 -0.554
40.00] -1.82] -15.26 420 0.16] 44| 3700 053]
5000 -184] -1557 3.56 0.15| -449] 2980 -052]
1 60.00] -1.84] -1666 3.13 014] 453 2500 -0.50]
70.00 283 013] -458] 2157 -0.48)
80.00 2.60 012  -459] 19.00 -0.47]
15 90.00 2.42 011  -458] 17.00 -0.46]
100.00 2.28 008 482] 1540 -0.46f
2 120.00 207 .0.07]  -ass]  13.00] -o.q
140.00 1.91 005 -471] 1129 -0.43
160.00 1.80 004 -476] 1000 -0.40f
3 180.00 1.71 003 486 9.00 -0.40}
210.00 1.61 003f 486 7.86 -0.30}
4 240.00 1.53 D02] 487 7.00 -0.38)
270.00 1.47 002] -488 6.33 -0.364
5 300.00 -4.91 5.80 -0.36]
330.00 -4.98 5.36 0.34
8 360.00 -5.07 5.00 -0.33
7 420.00 -5.07 443 -0.32
8 480.00 5.10 4.00 -0.32
9 540.00 5.13 3867 -0.31|
10 600.00 5.31 3.40 -0.30]
11 660.00 5.84 3.18 -0.29]
12 720.00 6.17 3.00 -0:28)
13 780.00 558) 235 0271
14 840.00 59 2.71 0.26)
15 900.00 .7.34 260 0.261
16 960.00 -8.80 250 -0:25)
18 1080.00 -10.07 2.33 0.25)
20 1200.00 2.7 2.20 -0.24
22 1320.00 -13.86 2.09 0.24)
24 1440.00 -14.90 2.00 022
EXISTING EQUIPMENT
MOTOR : COLUMN SIZE :
PUMP : No OF COLUMNS
CONDIION, VS AT LESHIKA i
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ELANDSDOORN -~ DATE 27105/2006 TIME STARTED . 00h00.
H36-0032 AVAIL. DRAWDOWN 1215 m JOB NO WHO06105
359 m PUMPF DEPTH 3NS5 m LAT 2529171
19.35 m PUMP TYPE LONG 2622833
STEP1 | STEP2 | STEP3 | STEP4 | STEPS | STEP6| TT |[RECOVERY| c¢D TT | RECOVERY
AVERAGE YIELD (Us) 0.90 2.40 4.00 8.60f 12.00 7.04 6.86 .66
[TIME{hrs) [TIME(min) A I
-1 os0] -025] -087] -211] 352 82 493.00 284]  -127] 2881.00 -3.08]
1.00] -025] -0e5] 224 -352| -8g8 247.00 -1.83|  -1.40( 1441.00 -2.404
150 o025] -o0e7] 232 -361] -©61 165.00 -1.868]  -1.48] 961.00 -2.16)
200] -031] -0¢9] -238] -365] -1006 124.00 151 157] 721.00 -2.05)
250]  -035] 104 -242] 369 -1035 99.40 14|  -1.60] 577.00 -1.991
3000 036] -104] 243 373] -1063 83.00 132  -1.74] 481.00 -1.944
400 -038] -108] 247 -379] -1094 62.50 -120]  -1.94] 361.00 -1.504
500 040 -1.18] 250 -4.18] -11.68 50.20 -1.11]  -220] 2s9.00 -1.88!
600 041 -127] 252 -460] -11.99 42.00 -1.03]  -281] 241.00 -1.87
700  042| -130] 254] 460 36.14 097 322| 20871 -1.86
800 043 -131] 288 51 31.75 093]  340| 181.00 -1.84
900l 044 -131] 260 545 28.33 088 -3.47] 161.00 -1.82
10.00{ -045] -1.32| -260] 557 25.60 083] -353] 145.00 -1.8
1200 049 -1.34] -263] 572 21.50 0.78]  380] 121.00 1.77
1500] o050 -1.38] -265] 573 17.40 070] 3.78] 97.00 -1.71
2000] 0521 -137] -268] 582 13.30 064 -389] 7300 -1.67
2500 0531 -138] -269] -6.10 10.84 056 392] 5860 -1.57
05 3000 -054] 55| -272( 820 9.20 054 -395] 4900 -1.48)
3500 084 157 275] 628 8.03 053]  399] 4214 -1.45)
40.00f -054] -159] 277 642 7.15 050  -404] 37.00 -1.42|
5000f 055 -164] -281] 649 5.92 048] 409 2080 -1.34]
1 60.00] -056) -168] 285 655 5.10 042| -414] 2500 -1.27)
70.00 451 039} -a4i8] 2157 -1.24]
80.00 4.08 0370 -420] 1900 -1.21)
1.5 90.00 3.73 £035] 425 17.00 -1.15)
100.00 3.46 033]  -427] 1540 112
2 120.00 3.05 030] 423  13.00 -1.05
140.00 2.76 027] 440} 1129 -1.01
160.00 2.54 022] -445] 1000 097
3 150.00 2.37 019 448 9.00 -0.94
210.00 217 047 455 7.86 091
4 240.00 2.03 -015] 460 7.00 0.83)
270.00 1.91 0.43] 467 6.33 -0.79)
5 300.00 473 5,80 0.75)
330.00 -4.78 5.36 -0.73]
6 360.00 4.78 5.00 -0.70]
7 420,00 -4.87 443 0.67
8 480.00 498 4.00 -0.62]
9 540.00 _-5.01 3.67 057
10 600.00 5.05 340 053}
11 650.00 -5.10 318 -0.48]
12 720.00 5.17 3.00 -o.4_3|
13 780.00 5.21 2.85 -0.41
14 840.00 528 271 -0.39]
15 900.00 5.30 2.60 -0.37)
18 960.00 5.36 2.50 -0.35]
18 1080.00 547 2.33 -0.33)
20 1200.00 547 2.20 -0.31]
22 1320.00 -5.51 2.09 -0.29)
24 1440.00 -5.51 2.00 0.27
EXISTING EQUIPMENT
MOTOR : COLUMN SIZE :
PUMP No OF COLUMNS :
—— WSAS LESHIKA -
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PROJECT ELANDSDOORN DATE 27/05/2006 TIME STARTED  0OROD |
BOREHOLE No H36-0033 AVAIL. DRAWDOWN 5503 m JOB NO WH06105
BOREHOLE DEPTH 9954 m PUMP DEPTH 735 m LAT 2529192
STATIC WATER LEVEL 1847 m PUMP TYPE _ 11.05 LONG 20.22757
STEP1| STEP2 | STEP3 | STEPA4 | STEPG ] STEP6] T/T | RECOVERY| CD T | RECOVERY |
AVERAGE YIELD (Vs) 0.62 1.7 352 5.45 279 5.00 5.00
TIME(hrs) [TIME(min) PBoi I
-1 os50] -028] -1.09] -196] S48 481.00 -753]  -2.84} 2881.00 -353]
100] 039 -130] 247 604 241.00 449  4.10] 1441.00 -352]
150 043 -1.45] 307 672 161.00 223 511} 961.00 -1.25)
200 -045] -151] -385] -727 121.00 188 -6562] 721.00 -1.29
280 pas] -154] 383 753 97.00 -1.05|  -6.00| 577.00 0.89)
300 047 -157] -404] 788 81.00 084 -645] 481.00 0570
400l -054] -180f -424] 828 61.00 0668 672 381.00 -0.40]
so0] -058] -157] -435] 831 49.00 058  -7.10{ 289.00 -0.624
600] 056 -164] 445 -8.15 41.00 053]  -7.40] 241.00 -0.30]
700 o057 -165] 450 947 35.29 051  -750] 206.71 .0.29]
soo] 057 -186] 445 969 31.00 048]  -763| 181.00 -0.86]
go00] 058 -167] 450 -9.90 27.67 0.46] -7.80] 161.00 0.33]
ool o059 -167] -461] -1007 25.00 045]  -790] 14500 031§
1200| 060 -1.70] -468| -10.30 21.00 0430 7991 121.00 -0.28]
1500 0801 172 .482] -1055 17.00 043  812] 97.00 0.9¢]
2000 061 -1.75] -502] -10.77 13.00 040 -838] 7300 -0.920
2500] 062 -1.76] 508 -1088 10.60 0.38] 846] 5860 -0.90]
05 3000] 083 177l s11] -11.07 9.00 035} 856 49.00 -0.88]
3500 063 -1.78] 514] -1146 7.86 035] 865 4214 -0.85)
4000] -064] -1.79] &.16] -11.64 7.00 032 878 37.00 -0.83}
s000] -064] 181 522 -1220 550 030| 8ol 2080 -0.80
1 6000 -065] -1.82| -526] -12.4 5.00 028 -B97| 2500 0.77]
70.00 443 027] -913] 2157 0.74)
80.00 4.00 025] 989 19.00 0.72)
15 $0.00 367 024 -1048] 17.00 -0.70]
100.00 3.40 023| -1084] 15.40 067
2 120.00 3.00 022| -1084] 13.00 0,65
140.00 2.71 020] -1078] 1129 0.62
160.00 2.50 048] -11.16] 1000 -0.60)
3 180.00 233 0.18] -11.50 9.00 -0.58)
210.00 2.14 017 -12.04 7.86 -0.55)
4 240.00 2.00 0.18] 1282 7.00 -0.53)
270.00 -13.60 6.33 -0.48]
5 300.00 -14.89 5.80 -0.40}
330.00 -16.10 536 -0.44f
) 360.00 -17.19 5.00 -0.42)
7 420.00 -20.84 4.43 -0.37]
8 480.00 -23.96 4,00 -0.36]
9 540.00 -25.60 3.67 4).34'
10 600.00 -27.50 3.40 0.31]
11 660.00 -30.72 3.18 -0.29]
12 720.00 -33.41 3.00 027
13 780.00 -35.98 2.85 025
14 840.00 -38.15 271 0,22
15 900.00 -41.36 2.60 -0.20
16 960.00 -44.41 2.50 -0.18)
18 1080.00 4668] 233 -0.16]
20 1200.00 -48.77 220 -0.141
22 1320.00 5057  2.09 -0.12
24 1440.00 5265 2.00 -0.09]
EXISTING EQUIPMENT
MOTOR : COLUMN SEE :
PUMP No OF COLUMNS :
Lty WSAT LESHIKA i
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