Appendix G
Pumping Test Data of JICA Well



Sheet 1. Analysis of Step Drawdown Test in BH No. WW39839 (J1A)

Chart 1. Discharge Rate vs Sw/Q

|. Test Well Data

Q VS Sle Chart JICA Ref. No. o J1A
Well No. : WW39839
3.00 + Farm Name . Cristiana
o %88 Radius of Casing Pipe (r) 0.081 m
3 1.50 } I Thickness of Aquifer (h) 30.55 m
» 1.00 Transmissibility (T) 25.2 m*/day/m
888 | Storage Coefficient (S) 1.00E-05
Permeability (K) 3.90E-04 cm/sec
012345678 910123145617181%20 Static Water Level (SWL) 56.53 mbgl
Q (mh) Pump Setting Depth (PH) 82.98 mbgl
Il. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(SwiQ)" = 1.12
(SWIQ)' = 1.58
Q vs Sw log-log Chart Q value of (SwW/Q)" = 13.00 m°h
Well Loss (C)
100.00 = (SwWIQ)-(SwiQ)/Q = 0.039
: Aquifer Loss (B) = (Sw/Q), = 0.79
E Well Efficiency (Ew) = BQ/BQ+CQ*
= ——+——Forward | | [Discharge Ew ratio [Discharge [ Ew ratio
p Rate Q (m°/h) (%) Rate Q (m°h] (%)
s 1000 : 30.00 40.31 5.00 80.20
i e | @ Reverse 25.00 44.76 4.50 81.82
@ 20.00 50.32 4.00 83.51
o 18.00 52.95 3.50 85.27
16.00 55.87 3.00 87.10
1.00 14.00 59.13 2.50 89.01
1.00 10.00 100.00 12.00 62.80 2.00 91.01
10.00 66.95 2.50 89.01
Discharge Rate Q (m*/h) 8.00 71.69 2.00 91.01
6.00 77.15 1.50 93.11
[ll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) | Rate Q (m®/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 60 3.70 61.96 5.43 84.56 None flow boundary type
2 60 6.23 64.70 8.17 76.48
3 60 9.00 67.94 11.41 69.24 . .
4 60 12.90 70.87 14.34 61.0 g;ﬁi‘z TZutZ fg"?t none flow boundary or
5 60 15.00 73.10 16.57 57.45 .
6 60 12.30 70.60 14.07 62.22 - fault, buried valley
7 60 8.20 67.26 10.73 71.18 -impermeable barrier
8 60 6.20 65.69 9.16 76.57 - the formation with conspicuous
9 60 2.90 61.79 5.26 87.48 lowered permeability
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% | 70% to 80% |more than 80%
Pumping Rate (m°/h) 25.00 14.00 6.00 5.00
Well Wu= 0.0052752 0.00942 0.02198 0.026376
Function u= 3.70 3.30 2.70 2.50
When drawdown (s) > 0.01m
; . Area of Influence (m
Pumping Duration at each Pumpimg Rate ((m)°/h) of
Sec. Hour Date 25.00 14.00 6.00 5.00
3600 1 1,247 1,177 1,065 1,025
21600 6 3,054 2,884 2,608 2,510
43200 12 4,318 4,078 3,689 3,550
72000 20 5,575 5,265 4,762 4,583
86,400 24 1 6,107 5,767 5,217 5,020
864,000 240 10 19,312 18,238 16,497 15,875
2,592,000 720 30 33,450 31,590 28,574 27,495
HiHHHH#? 8,760 365 116,675 110,188 99,669 95,906




Sheet 2. Analysis of Step Drawdown Test in BH No. WW39840 (J2A)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Qvs Sle Chart JICA Ref. No. : J2A
19 - Well No. : WW39840
Farm Name : Olifants water-west
11 Radius of Casing Pipe (r) : 0.081 m
04 10 Thickness of Aquifer (h) : 26.41 m
u;) 2 Transmissibility (T) : 3.42 m°/day/m
7 Storage Coefficient (S) : 1.00E-05
6 Permeability (K) : 1.60E-04 cm/sec
Static Water Level (SWL) : 16.94 mbgl
0.00 1.00 2.00 3.00 4.00 500 6.00 7.00 8.00 Pump Setting Depth (PH) : 93.90 mbyg|
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 9.85
(SWIQ)' = 8.96
Q vs Sw log-log Chart Q value of (SW/Q)" = 6.00 m°nh
Well Loss (C)
100.00 - = (Sw/Q)"-(Sw/Q)'/Q = 0.41
= Aquifer Loss (B) = (Sw/Q), = 3.55
]
E & Well Efficiency (Ew) = BQ/BQ+CQ*
= / —+— Forward Discharge Ew ratio Discharge Ew ratio
‘g Rate Q (m®/h) (%) Rate Q (m*/h)| (%)
s 1000 15.00 36.60 5.00 63.39
s ——tttHHH—FF+FHH | @ Reverse 14.00 38.21 4.50 65.80
% 13.00 39.98 4.00 68.40
[a) 12.00 4191 3.50 71.21
11.00 44.04 3.00 74.27
1.00 10.00 46.41 2.50 77.60
9.00 49.03 2.00 81.24
1.00 10.00 100.00 8.00 51.98 1.50 85.23
Discharge Rate Q (m*/h.) 7.00 55.30 1.00 89.65
6.00 59.07 0.50 94.54
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 90 2.00 33.54 17.78 81.24 None flow boundary type
2 90 3.00 44,13 28.37 74.27
3 90 4.00 53.82 38.06 68.40 it seems to exist none flow boundary or
4 90 5.00 64.53 48.77 63.39 barrier due to :
5 90 6.00 75.26 59.50 59.07 - fault, buried valley
6 90 5.00 66.88 51.12 63.39 T .
7 % 4.00 57.65 41.89 68.40 -impermeable barrier
8 90 3.00 48.13 3237 74.97 - the formation with conspicuous
9 9 2.00 38.31 22.55 81.24 lowered permeability

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 10.00 6.00 3.00 2.00

Well Wu= 0.0017898 0.002983 0.005966 0.008949
Function : u= 4.65 4.25 3.65 3.30

When drawdown (s) > 0.01m

Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of

Sec. Hour Date 10.00 6.00 3.00 2.00
3600 1 515 492 456 434
21600 6 1,261 1,206 1,117 1,062
43200 12 1,783 1,705 1,580 1,502
72000 20 2,302 2,201 2,040 1,940
86,400 24 1 2,522 2,411 2,235 2,125
864,000 240 10 7,976 7,625 7,066 6,719
2,592,000 720 30 13,814 13,207 12,239 11,638
i 8,760 365 48,185 46,066 42,691 40,593




Sheet 3. Analysis of Step Drawdown Test in BH No. WW39841 (J2N)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Q vs Sw/Q Chart JICA Ref. No. : J2N
12 - Well No. © WW39841
Farm Name : Olifants water-west
1 Radius of Casing Pipe (r) : 0.081 m
(4 10 Thickness of Aquifer (h) : 23.4m
u;) 2 Transmissibility (T) : 2.94 m°/day/m
7 Storage Coefficient (S) : 5.00E-06
6 Permeability (K) : 1.40E-04 cm/sec
Static Water Level (SWL) : 39.53 mbgl
0.00 1.00 2.00 3.00 4.00 5.00 6.00 Pump Setting Depth (PH) . 101.55 mbg|
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart .
(SwWiQ)" = 11.00
(Sw/Q)' = 9.56
Q vs Sw |og_|og Chart Q value of (SW/Q)" = 5.00 m°h
Well Loss (C)
100.00 . ) = (SW/Q)"-(SW/Q)'/Q = 0.29
| Aquifer Loss (B) = (Sw/Q), = 9.56
g Well Efficiency (Ew) = BQ/BQ+CQ*
2 —+— Forward Discharge Ew ratio Discharge Ew ratio
‘2 P Rate Q (m®/h) (%) Rate Q (m°/h)| (%)
B 10.00 50.00 39.90 14.00 70.34
s ——tttHHH—FF+FHH | @ Reverse 40.00 45.35 12.00 73.45
% 30.00 52.53 10.00 76.85
[a) 28.00 54.24 9.00 78.67
26.00 56.08 8.00 80.58
1.00 24.00 58.04 7.00 82.58
22.00 60.14 6.00 84.69
1.00 10.00 100.00 20.00 62.40 5.00 86.91
Discharge Rate Q Q (m3/h_) 18.00 64.84 4.00 89.25
16.00 67.48 3.00 91.71
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 90 1.00 49.27 9.74 97.08 None flow boundary type
2 90 2.00 59.76 20.23 94.32
3 90 3.00 71.14 3161 9171 it seems to exist none flow boundary or
4 90 4.00 82.76 43.23 89.25 barrier due to :
5 90 5.00 94.49 54.96 86.91 - faul, buried valley
6 90 4.00 85.70 46.17 89.25 ) impérmeable barrier
! 90 3.00 74.96 3543 arnt - the formation with conspicuous
8 90 2.00 63.56 24.03 94.32 | consp
9 90 1.00 52.38 12.85 97.08 lowered permeability

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 40.00 22.00 10.00 7.00

Well Wu= 0.00038465 | 0.000699364 0.0015386 0.002198
Function : u= 5.95 5.45 4.80 4.50

When drawdown (s) > 0.01m

Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of

Sec. Hour Date 40.00 22.00 10.00 7.00
3600 1 764 731 686 664
21600 6 1,870 1,790 1,680 1,627
43200 12 2,645 2,532 2,376 2,300
72000 20 3,415 3,268 3,067 2,970
86,400 24 1 3,741 3,580 3,360 3,253
864,000 240 10 11,830 11,322 10,625 10,288
2,592,000 720 30 20,490 19,610 18,403 17,819
HiH#HH I 8,760 365 71,470 68,401 64,193 62,154




Sheet 4. Analysis of Step Drawdown Test in BH No. WW39842 (J3K)

Chart 1. Discharge Rate vs Sw/Q

I. Test Well Data

Qvs Sle Chart JICA Ref. No. : J3K
Well No. : WW39842
ig 1 | Farm Name . Olifants water-west
10 Radius of Casing Pipe (r) 0.081 m
Q3 I Thickness of Aquifer (h) 1752 m
(.% 6 } Transmissibility (T) 6.42 m°/day/m
4 Storage Coefficient (S) 1.00E-06
S Permeability (K) 1.50E-04 cm/sec
‘ Static Water Level (SWL) 19.34 mbgl
000 050 100 150 200 250  3.00 Pump Setting Depth (PH) 68.85 mbyg|
Q (m*h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 8.30
(SWIQ)' = 350
Q vs Sw log-log Chart Q value of (SW/Q)" = 0.50 m°h
Well Loss (C)
100.00 ) = (Sw/Q)"-(Sw/Q)'IQ = 0.59
: Aquifer Loss (B) = (Sw/Q), = 5.30
E I Well Efficiency (Ew) = BQ/BQ+CQ*
= / Discharge Ew ratio Discharge Ew ratio
‘2 A — +— Forward Rate Q (m°/h) (%) Rate Q (m°/h)| (%)
s 1000 1 20.00 30.99 2.50 78.23
° 15.00 37.46 2.00 81.79
3 10.00 47.32 1.80 83.31
a) 9.00 49.95 1.60 84.88
8.00 52.89 1.40 86.52
1.00 7.00 56.20 1.20 88.22
0.10 1.00 10.00 6.00 59.95 1.00 89.98
5.00 64.24 0.80 91.82
Discharge Rate Q (m*/h.) 4.00 69.19 0.60 93.74
3.00 74.96 0.40 95.74
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 90 0.99 24.81 5.47 90.07 NA.
2 90 1.44 28.15 8.81 86.18
3 90 1.93 33.56 14.22 82.31
4 90 2.53 51.20 31.86 78.02
5
6
7
8
9
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 10.00 6.00 3.00 2.00
Well Wu= 0.0033598 0.005599667 | 0.011199333 0.016799
Function : u= 4.10 3.65 3.10 2.85
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 10.00 6.00 3.00 2.00
3600 1 2,095 1,976 1,821 1,746
21600 6 5,130 4,841 4,461 4,277
43200 12 7,256 6,846 6,309 6,049
72000 20 9,367 8,838 8,145 7,810
86,400 24 1 10,261 9,682 8,922 8,555
864,000 240 10 32,448 30,616 28,215 27,053
2,592,000 720 30 56,202 53,028 48,870 46,858
31,536,000 8,760 365 196,036 184,965 170,461 163,443




Sheet 5. Analysis of Step Drawdown Test in BH No. WW39843 (J3A)

Chart 1. Discharge Rate vs Sw/Q

I. Test Well Data

Qvs Sle Chart JICA Ref. No. 1 J3A
05 - Well No. 1 39843
: Farm Name . Steynsrus
0.4 i Radius of Casing Pipe (r) 0.081 m
9 03 Thickness of Aquifer (h) 32.15m
3 02 Transmissibility (T) 194 m*/day/m
0.1 Storage Coefficient (S) 1.00E-05
0 Permeability (K) 6.60E-03 cm/sec
‘ Static Water Level (SWL) 14.62 mbgl
0 5 10 15 20 25 30 35 40 Pump Setting Depth (PH) 101.55 mbgl
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(SwiQ)" = 3.81
(SWIQ)' = 2.88
Q vs Sw log-log Chart Q value of (SW/Q)" = 30.00 m%nh
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)'/Q = 0.03
Aquifer Loss (B) = (Sw/Q), = 2.88
E Well Efficiency (Ew) = BQ/BQ+CQ*
= ——+— Forward Discharge Ew ratio Discharge Ew ratio
‘g Rate Q (m®/h) (%) Rate Q (m*h)| (%)
s 10.00 100.00 48.16 15.00 86.10
° ./.P —————— @ Reverse 90.00 50.79 10.00 90.28
3 ‘ 80.00 53.73 9.00 91.17
&) 70.00 57.03 8.00 92.07
60.00 60.76 7.00 92.99
1.00 50.00 65.01 6.00 93.93
40.00 69.90 5.00 94.89
1.00 10.00 100.00 30.00 75.59 4.00 95.87
Discharge Rate Q (m3/h_) 25.00 78.80 3.00 96.87
20.00 82.29 2.00 97.89
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 10.44 18.64 4.02 89.90 Constant head boundary type
2 120 15.06 19.72 5.10 86.05
3 120 20.05 20.84 6.22 82.25
4 120 25.09 22.42 7.80 78.74 - relatrively high permiability
5 120 30.00 23.17 8.55 75.59 - relatively high storage
6 120 25.00 22.46 784 78.80 - recharging by the surface water
7 120 20.00 20.91 6.29 82.29 .
8 120 15.00 19.78 5.16 86.10 - induced recharge
9 120 10.00 18.71 4.09 90.28
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m>/h) 100.00 40.00 30.00 15.00
Well Wu= 0.010152667 | 0.025381667 | 0.033842222 | 0.067684444
Function : u= 3.20 2.50 2.30 1.75
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 100.00 40.00 30.00 15.00
3600 1 3,217 2,843 2,727 2,379
21600 6 7,879 6,964 6,680 5,827
43200 12 11,143 9,849 9,447 8,240
72000 20 14,385 12,715 12,196 10,638
86,400 24 1 15,758 13,928 13,360 11,653
864,000 240 10 49,832 44,045 42,247 36,851
2,592,000 720 30 86,311 76,289 73,174 63,828
31,536,000 8,760 365 301,059 266,101 255,236 222,636




Sheet 6. Analysis of Step Drawdown Test in BH No. WW39844 (J3N)

Chart 1. Discharge Rate vs Sw/Q

|. Test Well Data

Q VS Sle Chart JICA Ref. No. J3N
600 - Well No. 39844
500 1 Farm Name Steynsrus
1 Radius of Casing Pipe (r) 0.081 m
Q ggg ) Thickness of Aquifer (h) 146 m
H 200 Transmissibility (T) 1.3 m*day/m
100 Storage Coefficient (S) 2.00E-05
0 | Permeability (K) 1.03E-04 cm/sec
Static Water Level (SWL) -25.00 mbgl
0 0.05 01 0.15 02 Pump Setting Depth (PH) N.A. mbgl
Q (m%h.)
Il. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 530.00
(Sw/Q)' = 321.00
Q vs Sw log-log Chart Q value of (Sw/Q)" = 0.15 m’h
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)IQ = 125.00
Aquifer Loss (B) = (Sw/Q), = 113.47
|
E Well Efficiency (Ew) = BQ/BQ+CQ*
= — 4+ Forward Discharge Ew ratio Discharge Ew ratio
p Rate Q (m°/h) (%) Rate Q (m*/h)| (%)
s 1000 5.00 15.37 0.40 69.41
s e 1 s e 111 N B ®— Reverse 4.00 18.50 0.30 75.16
S 3.00 23.23 0.20 81.95
s} 2.00 31.22 0.10 90.08
1.00 47.58 0.09 90.98
1.00 0.90 50.21 0.08 91.90
0.80 53.16 0.07 92.84
0.01 0.10 1.00 0.70 56.46 0.06 93.80
Discharge Rate Q (m3/h) 0.60 60.21 0.05 94.78
0.50 64.48 0.04 95.78
[ll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) | Rate Q (m®/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 0.06 6.86 31.86 93.80 NA.
2 120 0.08 8.22 33.22 91.90
3 120 0.15 22.68 47.68 85.82
4
5
6
7
8
9
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% | 70% to 80% |more than 80%
Pumping Rate (m°/h) 1.00 0.60 0.30 0.10
Well Wu= 0.006803333 | 0.011338889 | 0.022677778 | 0.068033333
Function : u= 3.56 3.10 2.60 1.50
When drawdown (s) > 0.01m
; . Area of Influence (m
Pumping Duration at each Pumpimg Rate ((m)°/h) of
Sec. Hour Date 1.00 0.60 0.30 0.10
3600 1 196 183 168 127
21600 6 481 449 411 312
43200 12 680 635 581 442
72000 20 878 820 751 570
86,400 24 1 962 898 822 624
864,000 240 10 3,042 2,839 2,600 1,975
2,592,000 720 30 5,270 4,917 4,503 3,421
HiHH 8,760 365 18,381 17,152 15,708 11,931




Sheet 7. Analysis of Step Drawdown Test in BH No. WW39846 (J4A)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Q vs Sw/Q Chart JICA Ref. No. - JAA
40 - Well No. : ) 39846 o
35 Farm Name . Okanjama Aminuis
30 Radius of Casing Pipe (r) : 0.081 m
o 25 ; Thickness of Aquifer (h) : 56.05 m
Z %g : I Transmissibility (T) : 87.6 m*/day/m
10 Storage Coefficient (S) : 2.00E-03
8 Permeability (K) : 1.00E-05 cm/sec
‘ Static Water Level (SWL) : 53.83 mbgl
0 5 10 15 20 25 30 Pump Setting Depth (PH) : 108.50 mbgl
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart .
(SwWiQ)" = 26.47
(SWIQ)' = 8.38
Q vs Sw |og_|og Chart Q value of (SW/Q)" = 20.00 m°h
Well Loss (C)
100.00 ) = (SW/Q)"-(SW/Q)'/Q = 0.90
Aquifer Loss (B) = (Sw/Q), = 8.38
g 4 Well Efficiency (Ew) = BQ/BQ+CQ*
2 i/" —+— Forward Discharge Ew ratio Discharge Ew ratio
‘2 Qv Rate Q (m®/h) (%) Rate Q (m°/h)| (%)
s 10.00 30.00 23.60 450 67.31
s  ——ttttHtHH—FFHt | @ Reverse 25.00 27.04 4.00 69.84
é 20.00 31.66 3.50 72.58
[a) 15.00 38.18 3.00 75.54
10.00 48.09 2.50 78.75
1.00 9.00 50.72 2.30 80.11
8.00 53.66 2.00 82.25
1.00 10.00 100.00 7.00 56.96 1.50 86.07
Discharge Rate Q (m3/h_) 6.00 60.69 1.00 90.26
5.00 64.95 0.50 94.88
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 5.15 66.89 13.06 64.27 Constant head boundary type
2 120 10.21 70.21 16.38 47.57
3 120 15.01 75.27 21.44 38.17
4 120 19.30 79.25 25.42 32.43  relatrively high permiabili
5 120 25.10 86.46 32.63 26.96 : relativelyyhig% sforage b4
6 120 19.96 80.79 26.96 3L.70 - recharging by the surface water
7 120 15.00 74.12 20.29 38.18 .
8 120 10.00 68.46 14.63 48.09 - induced recharge
9 120 5.00 68.28 14.45 64.95

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 10.00 6.00 3.00 2.00

Well Wu= 0.045844 0.076406667 | 0.152813333 0.22922
Function : u= 2.05 1.70 1.25 1.05

When drawdown (s) > 0.01m

Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of

Sec. Hour Date 10.00 6.00 3.00 2.00
3600 1 122 111 96 88
21600 6 300 273 234 214
43200 12 424 386 331 303
72000 20 547 498 427 392
86,400 24 1 599 546 468 429
864,000 240 10 1,895 1,726 1,480 1,356
2,592,000 720 30 3,282 2,989 2,563 2,349
31,536,000 8,760 365 11,450 10,426 8,941 8,194




Sheet 8. Analysis of Step Drawdown Test in BH No. WW39847 (J4N)

Chart 1. Discharge Rate vs Sw/Q

I. Test Well Data

Q vs Sw/Q Chart JICA Ref. No. © JAN
6 - Well No. : WW39847
Farm Name : Okanyama Aminuis
5 Radius of Casing Pipe (r) 0.081 m
o 4 Thickness of Aquifer (h) 2335 m
z 3 Transmissibility (T) 7.01 m*day/m
2 Storage Coefficient (S) 5.00E-05
1 Permeability (K) 1.60E-04 cmisec
0 ‘ Static Water Level (SWL) 10.00 mbgl
0.00 5.00 10.00 15.00 20.00 25.00 Pump Setting Depth (PH) mbg|
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(SW/Q)" = 37.17
(SW/Q)' = 31.73
Q vs Sw log-log Chart Q value of (Sw/Q)" = 15.00 m°h
Well Loss (C)
1000.00 = (SW/Q)"-(SW/Q)'/Q = 0.36
Aquifer Loss (B) = (Sw/Q), = 31.73
E Well Efficiency (Ew) = BQ/BQ+CQ*
= —+— Forward Discharge Ew ratio Discharge Ew ratio
‘g Rate Q (m®/h) (%) Rate Q (m*h)| (%)
z 100.00 100.00 46.66 25.00 77.78
ko] P+ | -®— Reverse 90.00 49.29 20.00 81.39
% ’ ?/ 80.00 52.24 15.00 85.36
s} ’ 70.00 55.55 10.00 89.74
60.00 59.32 9.00 90.67
10.00 00 | o004 700 | o289
1.00 10.00 100.00 40.00 68.63 6.00 93.58
Discharge Rate Q (m3/h_) 35.00 71.43 5.00 94,59
30.00 74.47 4.00 95.63
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 90 5.00 25.95 16.36 94.59 None flow boundary type
2 90 10.00 45,51 35.92 89.74
3 90 15.00 66.65 57.06 85.36 it seems to exist none flow boundary or
4 90 20.00 86.71 77.12 81.39 barrier due to :
5 90 15.00 71.67 62.08 85.36 - faul, buried valley
6 90 10.00 53.08 43.49 89.74 ) impérmeable barrier
7 90 5.00 31.87 22.28 94.59 - ) .
- the formation with conspicuous
lowered permeability

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 90.00 60.00 30.00 15.00
Well Wu= 0.000407619 | 0.000611428 | 0.001222856 | 0.002445711
Function : u= 5.90 5.55 4.95 4.35
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 90.00 60.00 30.00 15.00
3600 1 371 360 340 319
21600 6 909 882 833 781
43200 12 1,286 1,247 1,178 1,104
72000 20 1,661 1,610 1,521 1,426
86,400 24 1 1,819 1,764 1,666 1,562
864,000 240 10 5,752 5,579 5,269 4,939
2,592,000 720 30 9,963 9,663 9,126 8,555
31,536,000 8,760 365 34,752 33,705 31,831 29,840




Sheet 9. Analysis of Step Drawdown Test in BH No. WW39848) (J5N)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Qvs Sle Chart JICA Ref. No. : J5N
Well No. : Ww39848
98 ] | Farm Name : Moritzville
60 } Radius of Casing Pipe (r) : 0.081 m
© 50 I Thickness of Aquifer (h) : 20.46 m
(.% gg | Transmissibility (T) : 1.2 m*/day/m
20 Storage Coefficient (S) : 3.00E-05
18 Permeability (K) : 5.50E-05 cm/sec
‘ Static Water Level (SWL) : -20.00 mbgl
0.00 025 050 0.75 1.00 1.25 1.50 1.75 2.00 Pump Setting Depth (PH) : 93.90 mbgl
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(SW/Q)" = 61.17
(Sw/Q)' = 4.41
Q vs Sw log-log Chart Q value of (SW/Q)" = 1.25 m°h
Well Loss (C)
100.00 N = (Sw/Q)"-(Sw/Q)'/Q = 45.41
j i%i’] Aquifer Loss (B) = (Sw/Q)q = 441
E . Well Efficiency (Ew) = BQ/BQ+CQ*
= —+— Forward Discharge Ew ratio Discharge Ew ratio
‘g Rate Q (m®/h) (%) Rate Q (m*/h)| (%)
s 10.00 2.00 4.63 0.07 58.11
s  —tttHHH—F"FF+Ht | @ Reverse 1.50 6.08 0.06 61.81
% 1.00 8.85 0.05 66.01
[a) 0.80 10.83 0.04 70.83
0.60 13.93 0.03 76.40
1.00 0.40 19.54 0.02 82.92
0.20 32.69 0.01 90.66
0.10 1.00 10.00 0.10 49.27 00090 | 91.52
Discharge Rate Q (m%h.) 0.09 51.90 0.0080 92.39
0.08 54.83 0.0070 93.28
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 0.60 12.17 32.17 13.93 None flow boundary type
2 120 0.90 2454 44.54 9.74
3 120 120 40.04 60.04 7.49 it seems to exist none flow boundary or
4 120 1.40 53.03 73.03 6.49 barrier due to ;
5 120 1.20 51.31 71.31 7.49 - fault, buried valley
6 120 0.90 39.81 59.81 9.74 ) impérmeable barrier
7 120 0.60 23.35 43.35 13.93 - ) .
8 - the formation with conspicuous
9 lowered permeability

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 0.10 0.06 0.03 0.02

Well Wu= 0.06280 0.10467 0.20933 0.31400
Function : u= 3.60 1.50 1.10 0.80

When drawdown (s) > 0.01m

Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of

Sec. Hour Date 0.10 0.06 0.03 0.02
3600 1 155 100 86 73
21600 6 379 245 210 179
43200 12 537 346 297 253
72000 20 693 447 383 327
86,400 24 1 759 490 420 358
864,000 240 10 2,400 1,549 1,327 1,131
2,592,000 720 30 4,157 2,683 2,298 1,960
31,536,000 8,760 365 14,500 9,359 8,015 6,835




Sheet 10. Analysis of Step Drawdown Test in BH No. WW39849 (J6K)

Chart 1. Discharge Rate vs Sw/Q

|. Test Well Data

Q vs SwW/Q Chart JICA Ref. No. J6K
12 - Well No. 39849
Farm Name Cobra
10 Radius of Casing Pipe (r) 0.081 m
o 8 Thickness of Aquifer (h) 175 m
z 2 Transmissibility (T) 6.23 m*/day/m
5 Storage Coefficient (S) 5.00E-05
0 Permeability (K) 1.40E-04 cm/sec
‘ Static Water Level (SWL) 101.93 mbgl
0 1 2 3 4 5 6 7 Pump Setting Depth (PH) 148.00 mbgl
Q (m*h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart .
(Sw/Q)" = 6.53
(Sw/Q)' = 4.74
Q vs Sw log-log Chart Q value of (Sw/Q)" = 5.00 m°h
Well Loss (C)
100.00 = (SW/Q)"-(SW/Q)'/Q = 0.36
Aquifer Loss (B) = (Sw/Q), = 4.74
g Well Efficiency (Ew) = BQ/BQ+CQ*
2 ¢, ——+— Forward Discharge Ew ratio Discharge Ew ratio
‘2 Rate Q (m°/h) (%) Rate Q (m°/h) (%)
z 10.00 # 20.00 39.83 3.50 79.09
s 95—ttt | @ Reverse 15.00 46.88 3.00 81.53
3 13.00 50.46 2.50 84.12
&) 12.00 52.46 2.00 86.88
11.00 54.62 1.50 89.82
1.00 10.00 56.97 1.00 92.98
9.00 59.53 0.90 93.64
1.00 10.00 100.00 8.00 62.34 0.80 94.30
Discharge Rate Q (m3/h_) 6.00 68.82 0.40 97.07
4.00 76.80 0.20 98.51
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 1.00 107.83 5.85 92.98 Constant head boundary type
2 120 2.00 114.82 12.84 86.88
3 120 3.00 121.49 19.51 81.53
4 120 4.00 128.48 26.50 76.80  relatrively high permiabili
5 120 5.00 137.72 35.74 72.59 B relativelyyhig% s?orage vy
6 120 380 126.30 24.32 710 - recharging by the surface water
7 120 2.90 119.94 17.96 82.03 .
8 120 1.90 111.72 9.74 87.45 - induced recharge
9 120 1.00 108.75 6.77 92.98

IV. Area of Influence

Well Efficiency of:

less than 50%

50% to 70%

70% to 80%

more than 80%

Pumping Rate (m°/h) 15.00 8.00 4.00 2.00
Well Wu= 0.002173578 | 0.004075458 | 0.008150917 | 0.016301833
Function : u= 4.50 3.95 3.35 2.85
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 15.00 8.00 4.00 2.00
3600 1 306 286 264 243
21600 6 749 702 646 596
43200 12 1,059 992 914 843
72000 20 1,367 1,281 1,180 1,088
86,400 24 1 1,498 1,403 1,292 1,192
864,000 240 10 4,736 4,437 4,086 3,769
2,592,000 720 30 8,203 7,685 7,077 6,528
HiH#HH I 8,760 365 28,612 26,806 24,686 22,770




Sheet 11. Analysis of Step Drawdown Test in BH No. WW39850 (J6A)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Q VS Sle Chart JICA Ref. No. . J6A
8 - Well No. : 39850
Farm Name . Cobra
7 Radius of Casing Pipe (r) : 0.081 m
Q 6 Thickness of Aquifer (h) : 26.1 m
(% | Transmissibility (T) : 8.44 m?/day/m
5 1 ! 1 Storage Coefficient (S) : 3.00E-09
4 Permeability (K) : 3.30E-04 cm/sec
‘ Static Water Level (SWL) : 104.41 mbgl
0 1 2 3 4 5 6 7 Pump Setting Depth (PH) : 148.00 mbgl
Q (m*h.)
Il. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 5.36
(SW/Q)' = 5.06
Q vs Sw log-log Chart Q value of (Sw/Q)" = 5.00 m’h
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)/Q = 0.06
Aquifer Loss (B) = (Sw/Q), = 3.83
E Well Efficiency (Ew) = BQ/BQ+CQ*
= — 4+ Forward Discharge Ew ratio Discharge Ew ratio
g ¢ Rate Q (m°/h) (%) Rate Q (m°/h)| (%)
S 10.00 70.00 47.70 14.00 82.01
1= e 1 s w1 e @®— Reverse 60.00 51.55 12.00 84.18
% 50.00 56.08 10.00 86.46
[a] 40.00 61.48 9.00 87.64
35.00 64.59 8.00 88.86
1.00 30.00 68.03 7.00 90.12
25.00 71.86 6.00 91.41
1.00 10.00 100.00 20.00 76.14 5.00 92.74
Discharge Rate Q (m3/h) 18.00 78.00 4.00 94.10
16.00 79.96 3.00 95.51

[ll. Discharge Rate and Draw Down
(see Chart 2.)

Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) | Rate Q (m®/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 2.21 114.52 11.47 96.65 None flow boundary type
2 120 3.01 119.35 16.30 95.50
3 120 4.19 125.14 22.09 93.84 . .
4 120 511 130.32 27 97 9259 it seems to exist none flow boundary
5 120 6.20 135.30 32.25 91.15 or barrier due to ;
6 120 4.82 130.78 27.73 92.98 - fault, buried valley
7 120 3.90 125.95 22.90 94.24 - impermeable barrier
8 120 2.89 120.96 17.91 95.67 - the formation with conspicuous
9 120 1.99 116.05 13.00 96.98 lowered permeability

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% | 70% to 80% |more than 80%
Pumping Rate (m°/h) 70.00 40.00 20.00 10.00
Well Wu= 0.00063099 | 0.001104233 | 0.002208467 [ 0.004416933
Function : u= 5.50 5.00 4.45 3.85

When drawdown (s) > 0.01m

. . Area of Influence (m
Pumping Duration at each Pumpimg Rate ((m)°/h) of

Sec. Hour Date 70.00 40.00 20.00 10.00
3600 1 50,783 48,419 45,679 42,488
21600 6 124,392 118,603 111,890 104,074
43200 12 175,917 167,730 158,236 147,182
72000 20 227,107 216,538 204,282 190,012
86,400 24 1 248,784 237,206 223,780 208,147
864,000 240 10 786,723 750,111 707,653 658,220
2,592,000 720 30 1,362,644 1,299,231 1,225,692 1,140,070
R 8,760 365 4,753,006 4,531,813 4,275,304 3,976,650




Sheet 12. Analysis of Step Drawdown Test in BH No. WW39852 (J7K)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Q vs Sw/Q Chart JICA Ref. No. : J7K
Well No. : 39852
1.5 Farm Name : Jakkalsdraai
1.4 Radius of Casing Pipe () : 0.081 m
o 13 i l Thickness of Aquifer (h) : 234 m
312 Transmissibility (T) : 30 m®/day/m
11 Storage Coefficient (S) : 2.00E-04
1 Permeability (K) : 1.20E-03 cm/sec
‘ Static Water Level (SWL) : 9.89 mbgl
01234567 809101112131415 Pump Setting Depth (PH) : 46.00 mbgl
Q (m*h.)
Il. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 1.40
(Sw/Q)' = 1.23
Q vs Sw log-log Chart Q value of (Sw/Q)" = 9.00 m°/h
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)'/Q = 0.02
Aquifer Loss (B) = (Sw/Q), = 1.23
g Well Efficiency (Ew) = BQ/BQ+CQ“
2 } Forward Discharge Ew ratio Discharge Ew ratio
@ v Rate Q (m°/h) (%) Rate Q (m*h) | (%)
= 10.00 80.00 44.87 15.00 81.28
T e e o e e e A g 8 Reverse 70.00 48.19 10.00 86.69
c;\s o 60.00 52.05 9.00 87.86
a 50.00 56.57 8.00 89.06
45.00 59.13 7.00 90.29
1.00 40.00 61.95 288 g;g?
35.00 65.04 . .
1.00 10.00 100.00 30.00 68.46 4.00 94.21
Discharge Rate Q (m%h.) 25.00 72.26 3.00 95.60
20.00 76.50 2.00 97.02
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m®h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 3.10 13.89 4.00 95.45 Constant head boundary type
2 120 6.13 17.94 8.05 91.40
3 120 9.00 2155 11.66 87.86
4 120 12.10 26.85 16.96 84.33 . . -
5 120 9.03 21.83 11.94 87.82 - relatrively high permiability
6 120 6.30 18.33 8.4 91.18 - relatively high storage
7 120 3.03 13.87 3.98 95.56 - recharging by the surface water
8 - induced recharge
9
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% | 70% to 80% | more than 80%
Pumping Rate (m>/h) 70.00 40.00 20.00 10.00
Well Wu= 0.002242857 0.003925 0.00785 0.0157
Function : u= 4.45 3.95 3.45 2.90
When drawdown (s) > 0.01m
P ing Durati Area of Influence (m)
umping Duration at each Pumpimg Rate (m>/h) of
Sec. Hour Date 70.00 40.00 20.00 10.00
3600 1 334 314 294 269
21600 6 817 770 719 660
43200 12 1,155 1,089 1,017 933
72000 20 1,492 1,405 1,313 1,204
86,400 24 1 1,634 1,539 1,439 1,319
864,000 240 10 5,167 4,868 4,550 4,171
2,592,000 720 30 8,950 8,432 7,880 7,225
HiH#HHH I 8,760 365 31,218 29,412 27,487 25,201




Sheet 13. Analysis of Step Drawdown Test in BH No. WW39853 (J7N)

Chart 1. Discharge Rate vs Sw/Q

|. Test Well Data

Q vs Sw/Q Chart JICA Ref. No. : J7N
90 - Well No. : 39853
Farm Name . Jackalsdraai
80 Radius of Casing Pipe () 0.081 m
Q70 Thickness of Aquifer (h) 145 m
3 60 Transmissibility (T) 0.01 m*/day/m
50 Storage Coefficient (S) 8.00E-04
40 Permeability (K) 6.80E-07 cm/sec
Static Water Level (SWL) 24.50 mbgl
0 01 02 03 04 05 06 0.7 08 09 1 Pump Setting Depth (PH) 100.00 mbgl
Q (m*h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart .
(SW/Q)" = 84.07
(Sw/Q)' = 50.90
Q vs Sw |og_|og Chart Q value of (SW/Q)" = 0.70 m°nh
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)'/Q = 47.39
Aquifer Loss (B) = (Sw/Q), = 50.90
g Well Efficiency (Ew) = BQ/BQ+CQ*
2 ——+— Forward Discharge Ew ratio Discharge Ew ratio
‘2 Rate Q (m®/h) (%) Rate Q (m°h)| (%)
s 10.00 10.00 9.70 0.60 64.16
s "t HHt—FFtHHt | — @ Reverse 8.00 11.84 0.50 68.24
3 6.00 15.18 0.45 70.48
&) 4.00 21.17 0.40 72.87
2.00 34.94 0.35 75.42
1.00 1.50 41.73 0.30 78.17
1.00 51.79 0.25 81.12
010 1.00 10.00 0.90 54.41 0.20 84.30
Discharge Rate Q (m3/h_) 0.80 57.31 0.15 87.75
0.70 60.54 0.10 91.48
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 0.30 44.10 19.60 78.17 NA.
2 120 0.60 72.19 47.69 64.16
3
4
5
6
7
8
9
IV. Area of Influence
Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 1.50 0.70 0.35 0.25
Well Wu= 0.00003489 [ 0.000074762 [ 0.000149524 | 0.000209333
Function : u= 8.10 7.40 6.80 6.50
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 1.50 0.70 0.35 0.25
3600 1 4 4 4 4
21600 6 10 10 9 9
43200 12 14 14 13 13
72000 20 18 18 17 16
86,400 24 1 20 19 18 18
864,000 240 10 64 61 58 57
2,592,000 720 30 110 105 101 99
HiH#HH I 8,760 365 384 367 352 344




Sheet 14. Analysis of Step Drawdown Test in BH No. WW39854 (J8K)

Chart 1. Discharge Rate vs Sw/Q

|. Test Well Data

Qvs Sle Chart JICA Ref. No. J8K
70 - Well No. 39854
60 Farm Name Tweeriver
50 Radius of Casing Pipe (r) 0.081 m
Q 40 Thickness of Aquifer (h) 234 m
(% 30 Transmissibility (T) 0.132 m°/day/m
20 Storage Coefficient (S) 5.00E-03
18 Permeability (K) 5.10E-06 cm/sec
Static Water Level (SWL) 60.31 mbgl
0 01 0.2 0.3 0.4 0.5 Pump Setting Depth (PH) 101.00 mbgl
Q (m¥h.)
II. Well Efficiency
Chart 2. Discharge Rate vs Drawdown by Chart I.
(SW/Q)" = 48.98
(SW/Q)' = 10.00
Q vs Sw log-log Chart Q value of (SW/Q)" = 0.40 m°h
Well Loss (C)
100.00 = (Sw/Q)"-(Sw/Q)'/Q = 97.45
Aquifer Loss (B) = (Sw/Q), = 10.00
E *® Well Efficiency (Ew) = BQ/BQ+CQ*
2 . 4 — +— Forward Discharge Ew ratio Discharge Ew ratio
p \ Rate Q (m°/h) (%) Rate Q (m*h)| (%)
sz 10.00 0.5 17.03 0.04 71.95
T e e e e e e S @ Reverse 0.4 20.42 0.03 77.38
% 0.3 25.49 0.028 78.56
a 0.2 33.91 0.026 79.78
0.1 50.65 0.024 81.05
1.00 0.09 53.28 0.022 82.35
0.08 56.19 0.02 83.69
001 010 1.00 0.07 59.45 0.018 85.08
Discharge Rate Q (m3/h_) 0.06 63.10 0.016 86.51
0.05 67.24 0.014 87.99
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 0.10 62.84 2.98 50.65 None flow boundary type
2 120 0.20 65.73 5.87 33.91
2 igg 828 ;;gg Egg ggjg it seems to exist none flow boundary
5 120 0.50 91.65 31.79 17.03 ?;abjtms;g:j \tf;”’ey
6 120 0.40 91.95 32.09 20.42 ) impérmeable barrier
! 120 0.30 87.96 28.10 2549 - the formation with conspicuous
8 120 0.20 80.87 21.01 33.91 o P
9 120 0.10 75.01 15.15 50.65 lowered permeability

IV. Area of Influence

Well Efficiency of:

less than 50%

50% to 70%

70% to 80%

more than 80%

Pumping Rate (m°/h) 0.20 0.06 0.04 0.02
Well Wu= 0.003454 0.011513333 | 0.019737143 0.03454
Function : u= 4.10 3.10 2.90 2.30
When drawdown (s) > 0.01m
Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of
Sec. Hour Date 0.20 0.06 0.04 0.02
3600 1 4 4 4 3
21600 6 10 9 9 8
43200 12 15 13 12 11
72000 20 19 17 16 14
86,400 24 1 21 18 17 16
864,000 240 10 66 57 55 49
2,592,000 720 30 114 99 96 85
HHHHHH 8,760 365 398 346 334 298




Sheet 15. Analysis of Step Drawdown Test in BH No. WW39857 (J9A)

Chart 1. Discharge Rate vs Sw/Q I. Test Well Data
Q vs Sw/Q Chart JICA Ref. No. . J9A
Well No. : WW39857
0.10 4 Farm Name . Klein swat modder
o 0.08 | Radius of Casing Pipe (r) : 0.081 m
3 0.06 . ] 1 Thickness of Aquifer (h) : 69.9 m
2 883 ! Transmissibility (T) : 1240 m°/day/m
0.00 | Storage Coefficient (S) : 3.00E-04 /
Permeability (K) : 1.90E-02 cm/sec
0 10 20 30 40 50 Static Water Level (SWL) : 2.24 mbgl
Q (m¥h.) Pump Setting Depth (PH) : 82.98 mbgl

II. Well Efficiency

Chart 2. Discharge Rate vs Drawdown by Chart I.
(Sw/Q)" = 0.06
(Sw/Q)' = 0.0265
Q vs Sw log-log Chart Q value of (Sw/Q)" = 40.00 m°h
Well Loss (C)
10.00 = (SW/Q)"-(Sw/Q)/Q =  0.0008375
Aquifer Loss (B) = (Sw/Q), = 0.03
E | Well Efficiency (Ew) = BQ/BQ+CQ*
2 ’/ ——+— Forward Discharge Ew ratio Discharge Ew ratio
@ P Rate Q (m°/h) (%) Rate Q (m*h)| (%)
= 100 = 50.00 38.76 12.00 72.50
3 Y¥— | — & Reverse 45.00 41.29 10.00 75.99
é 40.00 4417 9.00 77.86
a) 35.00 47.48 8.00 79.82
30.00 51.33 7.00 81.88
0.10 25.00 55.86 6.00 84.06
20.00 61.27 5.00 86.35
1.00 10.00 100.00 18.00 63.74 4.00 88.78
Discharge Rate Q (m%h.) 16.00 66.42 3.00 91.34
14.00 69.33 2.00 94.06
lll. Discharge Rate and Draw Down
(see Chart 2.)
Step NO. Time Discharge Water Draw Down Well Auifer Boundary
Interval (min) [ Rate Q (m°/h) | Level (m.bgl) Sw (m) Efficiency (%)
1 120 15.00 2.83 0.59 67.84 Constant head boundary type
2 120 24.00 3.37 1.13 56.87
3 120 34.00 4,12 1.88 48.20
4 120 46.00 5.23 2.99 40.75 . . R
5 120 34.00 413 1.89 48.20 - relatrively high permiability
6 120 25.00 3.41 1.17 55.86 - relatively high storage
7 120 15.00 293 0.69 67.84 - recharging by the surface water
8 -induced recharge
9

IV. Area of Influence

Well Efficiency of: less than 50% | 50% to 70% 70% to 80% | more than 80%
Pumping Rate (m°/h) 40.00 20.00 10.00 7.00

Well Wu= 0.162233333 | 0.324466667 | 0.648933333 | 0.927047619
Function : u= 1.20 0.79 0.43 0.29

When drawdown (s) > 0.01m

Pumping Duration Area of Influence (m)
at each Pumpimg Rate (m’/h) of

Sec. Hour Date 40.00 20.00 10.00 7.00
3600 1 909 738 544 447
21600 6 2,227 1,807 1,333 1,095
43200 12 3,150 2,556 1,885 1,548
72000 20 4,066 3,299 2,434 1,999
86,400 24 1 4,454 3,614 2,666 2,190
864,000 240 10 14,085 11,429 8,432 6,924
2,592,000 720 30 24,397 19,795 14,604 11,993
31,536,000 8,760 365 85,098 69,046 50,940 41,834




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

o Test curve

Pumped well J1-A

Borehole, well & aquifer

Drilled:
Latitude:
°
f Longitude:
: 000006 Elevation: 1100 [m]
Depth: 256 [m]
§ ° Stick up: 0.00 [m]
_ lo P00go00g, Bh. radius: 0.125 [m]
E 10 ° Casing radius: 0.081 [m]
n %ﬁw
P 900000 RWL: 57.11 [m]
r ° max.drawdown:16.85 [m]
SO0 000 00
8 Aq.type: confined
Ag.thickness: 75.00 [m]
L@eam--
Stratigraphy: Auob Sandstone
Lithology: Sandstone
20
0 100 200 300 400
oDischarge diagram Test running
Start:05/06/2000 13:56:44
Dis.dur.: 300 [min]
_ Av.dis.: 9.2 [m3/h]
s )
o Max.dis.: 15 [m3/h]
£ 10 in dis -
= Min.dis.: 3.7 [m3/h]
(o4 Total dis.: 46 [m?3]
Crew: Metzger_PM
Supervisior: PCI
20
0 100 200 300 400
t [min]
oAnalysis method Jacob with drawdown data Results
Well performance:
linear aquifer loss s: (B1+B2)*Q+C*Q2
Linear aquifer loss B1: 0.50
Linear well loss B2: 0.29
° Non-linear well loss C: 3.9E-2
10 e
Q [m/h] s [m] Eff [%]
linear well losS Step1i 370 269 834
é Step 2: 6.23 8.26 48.3
%] Step 3: 9.00 9.85 43.7
Step 4: 12.1 15.4 39.5
20 a Step 5: 15.0 19.8 36.3
. Linear skin factor: 1.83[-]
non'lmear We" IOSS Non-linear skin factor: 5.88 [d/m3]
Effective well radius: 5.1E-4 [m]
30
0 10 20
Q [m3/h]
Annex 1

Date 00/10/06

prepared by BIWAC




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J1-A

o Test curve Borehole, well & aquifer
Drilled:
Latitude:
° Longitude:
° Elevation: 1100 [m]
Depth: 256 [m]
. Stick up: 0.00 [m]
—_ Bh. radius: 0.125 [m
E 10 !L"E Casing radius: 0.081 {m}
» omeqee 00000 T
RWL: 58.07 [m]
max.drawdown:16.85 [m]
Aq.type: confined
Ag.thickness: 75.00 [m]
Stratigraphy:  Auob Sandstone
20 Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
1 Start:05/06/2000 14:20:39
2 Dis.dur.: 4320 [min]
= 3 Av.dis.: 7.91 [m3/h]
z 4 Max.dis.: 8.3 [m¥h]
= 5 Min.dis.: 7.7 [m3h]
¢ ? Totaldis.. 570 [m3
8 1 Crew: Metzger_PM
9 . Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
r Match parameter:
r Q: 7.91 [me/h]
B t 100 [min]
B s 5.53 [m]
- 1/u: 3.6E7 [-]
W(u,r/B): 9.24 []
Aquifer parameter:
— T: 25.2 [m?/d]
E 104 - 5 eyt ettt e —— | || 0.337 [m/d]
o E oo
o O Boundary parameter:
C B: 800 [m]
| m’: 50 [m]
K: 0.00197 [m/d]
100 L1 11l L1 11l L1 1iii L1 11l
10° 10*! 10*2 10%3 10"
t [min]

Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis
Pumped well J1-A

o Testcurve Borehole, well & aquifer
0000 ¢ A M
Drilled:
Latitude:
° Longitude:
° Elevation: 1100 [m]
Depth: 256 [m]
| Stick up: 0.00 [m]
= 10" Bh. radius:  0.125 [m]
- e wegeso000e Y Casing radius: 0.081 [m]
RWL: 58.07 [m]
max.drawdown:11.16 [m]
Aqg.type: confined
Ag.thickness: 75.00 [m]
Stratigraphy:  Auob Sandstone
20 Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
1 Start:05/06/2000 14:20:39
2 Dis.dur.: 4320 [min]
= 3 Av.dis.: 7.91 [m3/h]
5= 4 Max.dis.: 8.3 [m3h]
E 5 Min.dis.: 7.7 [mh]
o4 g Total dis: 570 [m7]
8 g Crew: Metzger_PM
9 e [ Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with recovery data Results
r Match parameter:
r Q: 7.91 [m¥/h]
B t 148 [min]
B s: 6.21 [m]
T/u: 6.11E7 [-]
W(u,r/B): 104 [-]
Aquifer parameter:
— T 25.3 [m#/d]
£ 10+ LacedteortEsoEemmr | k: 0.338 [m/d]
(%] c S
r_—1 ¢ ° Bolindary parameter:
r ) B: 800 [m]
| m’: 50 [m]
K: 0.00198 [m/d]
100 Ll L1111l Ll L1l Lt
10t 10° 10*! 10*2 10%3 10%4

tordt/(tp+dt) []

Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

s [m]

Q [m3/h]

Pumped well J1-A

o Test curve Remarks
f Simulation of actual draw
down using the Hantush
model for leaky
) conditions.
q
° Poor correlation between
oLl pumping rates and water
10 7949290 000, 000 level e.g. water level rises
" o © = during abstraction.
20 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111
10° 10*t 10*2 10*3 10%4
t [min]
o Discharge diagram _ Discharge info
Dis.dur.:4320 [min]
1 L tcorr: 4397 [min]
2 H Av.dis.: 7.91 [m¥/h]
max.dis.:8.30 [m3/h]
3 H min.dis.:7.70 [m¥h]
a Qn:  7.80 [m3/h]
5 i Dis.sum: 570 [m3]
6 1
7 i
8 il 1
9 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111
10° 10*t 10*2 10*3 10%4
t [min]

Date 02/10/00 prepared by BIWAC
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J1-A

-10 Test curve Remarks
Abstraction have no real
influence on the
observation borehole due
to its distance from the
voo 2318BD-35 abstraction borehole.
0 e o 0-6-6500-0-6000e0 Should avoid pumping
from observation borehole
=3 during entire test.
& Due to the pumping of the
) J1-A observation borehole,
104— ¢ the data is not reliable for
evaluation.
-]
-]
20 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111
10° 10*1 10%2 10%® 10*4
t [min]
o Discharge diagram - Discharge info
Dis.dur.:4320 [min]
1 i tcorr: 4397 [min]
2 H Av.dis.: 7.91 [m¥/h]
max.dis.:8.30 [m3/h]
3 H min.dis.:7.70 [m¥h]
. a Qn:  7.80 [m3/h]
§ e ———— — .
£ 5 Dis.sum: 570 [m?]
o 1]
6 1]
7 1l
8 il 1
9 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111
10° 10*1 10%2 10%® 10%4
t [min]

Distance to observation borehole: 2318BD-35 =400 m

Date 02/10/00 prepared by BIWAC
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

0

10

20

30

s [m]

40

50

60

0

Q [m#/h]

1
2
3
4
5
6
7

0
10
20
30
40

50

Test curve

Pumped well J2-A

Borehole, well & aquifer

°°°‘°°ooq

I

%MOQQ

%% 0 0 o

Drilled:

Latitude:

Longitude:

Elevation: 1100 [m]
Depth:

Stick up: 0.00 [m]
Bh. radius: 0.100 [m]
Casingradius: 0.075 [m]

RWL: 16.41 [m]
max.drawdown: 59.50 [m]

Ag.type: confined
Ag.thickness: 100.00 [m]
Stratigraphy: Aoub Sandstone
Lithology: Sandstone

0 100 200 300
Discharge diagram

Test running

=——— |/

Start:03/07/2000 20:44:09
Dis.dur.: 450 [min]
Av.dis.: 4 [m3/h]
Max.dis.: 6 [m3/h]
Min.dis.: 2 [m3/h]
Total dis.: 30 [m3]
Crew: Metzger_PM
Supervisior:  PCI

0 100 200 300
t [min]
Analysis method Jacob with drawdown data

400 500

Results

T~

\ linear aquifer loss

Ny

N

linear well loss

/

non-linear well loss

Well performance:

s: (B1+B2)*Q+C*Q?

Linear aquifer loss B1: 3.79
Linear well loss B2: -2.4E-01
Non-linear well loss C: 0.41

Q[m3h] s [m] Eff [%]
Step1l: 200 810 86.6
Step2: 300 151 79.1
Step3: 400 221 728
Stepd: 500 275 67.4
Step5: 6.00 353 628

Linear skin factor: -0.22 []
Non-linear skin factor: 8.86 [d/m3]
Effective well radius: ~ 1.4E-2 [m]

0 1 2 3 4 5
Q [m3¥/h]

Date 02/10/00 prepared by BIWAC
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

.10 Testcurve

Pumped well J2-A

Borehole, well & aquifer

Drilled:
Latitude:
0 o—o—of0—0—0 Longitude:
pooeoe? Elevation: 1100 [m]
f Depth:
10 Stick up: 0.00 [m]
= H Bh.radius:  0.100 [m]
o 8 Casing radius:  0.075 [m]
20 . RWL: 17.29 [m]
§ g max.drawdown: 38.30 [m]
30 ; Ag.type: confined
o Ag.thickness: 100.00 [m]
oo ° Stratigraphy:  Aoub Sandstone
40 %] 0969908000000 [0 o o o |o o Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:03/07/2000 20:08:52
1 Dis.dur.: 4320 [min]
= Av.dis.: 3.38 [m3/h]
E 2 Max.dis.: 3.4 [m3¥h]
= Min.dis.: 3.1 [m¥h]
o 3 Total dis.: 243 [m3]
Crew: Metzger_PM
4 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
Match parameter:
Q: 3.38 [md/h]
t 374 [min]
S: 26.2 [m]
u: 1.69E8[-]
W(u,r/B): 13.9 [-]
Aquifer parameter:
B M et T 3.42 [ma/d]
) e k: 0.0342 [mid]
2 1
// oo’ Boundary parameter:
..o' B: 4E3[m]
° m’: 40 [m]
° K: 8.56E-6 [m/d]

10+1 L1

100

1O+1

10+2 1O+3 10+4
t [min]

Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J2-A
.10 Test curve Borehole, well & aquifer
Drilled:
Latitude:
0 S —o—v Longitude:
po0000 Elevation: 1100 [m]
f Depth:
10 $ Stick up: 0.00 [m]
— § Bh. radius: 0.100 [m]
E g Casing radius: 0.075 [m]
[%2]
20 . RWL: 17.29 [m]
g max.drawdown: 38.30 [m]
30 S Aq.type: confined
o Ag.thickness: 100.00 [m]
ook 4 Stratigraphy:  Aoub Sandstone
40 ©920000P0000000(0 © o o fo o Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:03/07/2000 20:08:52
1 Dis.dur.: 4320 [min]
= Av.dis.: 3.38 [m3h]
& 2 Max.dis.: 3.4 [m3/h]
£ Min.dis.: 3.1 [m¥h]
o4 3 Total dis.. 243 [m?
Crew: Metzger_PM
4 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with recovery data Results
r Match parameter:
C Q: 3.38 [m¥/h]
L t 456 [min]
B s 12 [m]
- (L iaad T/u: 9.29E7 [-]
/ °
L .,o" W(u,I/B): 5.99 [-]
of ° Aquifer parameter:
_ ..' T 3.22 [m2/d]
E 10+ k: 0.0322 [m/d]
%] = ° <
- ° Bounaary parameter:
r B: 4E3[m]
| o m’: 40 [m]
K: 8.06E-6 [m/d]
<
100 Ll LLrrn Lol Liriiin Ll
10t 10° 10*! 10%2 1073 10%4
tp*dt/(tp+dt) [-]
Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J2-A

-10 Test curve Remarks
Simulation of the actual
recorded draw down

0 during the constant
discharge test applying
the Hantush model for
leaky aquifers.

10
- ° o, :
s D i
0
20 ° )
q
[
30 :
200 9
%0 09 lo §
40 1 L1 11111 1 L1 1111l 1 111 1111 1 111 1111
10° 10 10*? 10%® 10
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4290 [min]

1 Av.dis.: 3.38 [m3/h]
max.dis.:3.40 [m3/h]
min.dis.:3.10 [m3/h]

_ Qn:  3.40 [m3¥h]
S e B A O O AR T m Rt A R R TR T T Y oo
E 2 i

p=A Dis.sum: 243 [m?]
o

3

4 1 L1 11111 1 L1 1111l 1 111 1111 1 111 1111

10° 10 10*? 10%® 10

t [min]

Date 02/10/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Observation well J2-A

0.1 Test curve Remarks

Data from observation
borehole J2-N could not
be used to calculate

° o 00 aquifer parameters due to
° . o e the fact that the borehole
0 M —— ¢ T o % is not located in the
‘R .
oojoo  ° p °e° pumped aquifer
E oﬂ o o R ° o
n o ©
-] o o
[ -]
0.1 °
1o
02 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111
10° 10*! 10%2 10%® 10*4
t [min]

o Discharge diagram - Discharge info
Dis.dur.:4320 [min]
tcorr: 4290 [min]

1 LI Av.dis.: 3.38 [m3/h]
max.dis.:3.40 [m3/h]
min.dis.:3.10 [m3/h]

— Qn:  3.40 [m3/h]
S e e O ARt v m w0 Y [P
E 2 I i

h=5 Dis.sum: 243 [m3]
o

3 1

4 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111

10° 10*! 10%2 10%® 10%4

t [min]

Date 02/10/00 prepared by BIWAC Annex 5 J




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J2-A

-10 Test curve Remarks
Merged draw down data
from observation

0 J2-N borehole J2-N and
abstraction borehole J2-A.

10
g | "=
>
20
30
40 111t [ NN
10° 10*! 10%2 10%® 10
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4290 [min]

1 Av.dis.: 3.38 [m3/h]
max.dis.:3.40 [m3/h]
min.dis.:3.10 [m3/h]

_ Qn:  3.40 [m¥/h]
= e A I O N A AR R AR RN AR T Y [
£ 2 -

= Dis.sum: 243 [m3]
o

3

4 1 11 11111 1 111 1111 1 1111111 1 1111111

10° 10*! 10%2 10%® 10

t [min]

Distance to observation borehole: J2-N=71.2m

Date 02/10/00 prepared by BIWAC
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

o Test curve

Pumped well J2-N

Borehole, well & aquifer

Drilled:
L Latitude:
1o %o 0o ) )
i Longitude:
\ Elevation: 1100 [m]
20 Depth:
Stick up: 0.00 [m]
. bo Bh. radius: 0.125 [m]
E 30 %o, - Casing radius:
n
\% RWL: 40.17 [m]
40 max.drawdown: 54.96 [m]
0o
Aqg.type: confined
50 Aq.thickness: 25.00 [m]
°°"o¢b°° Stratigraphy: Nossob Sandstone
®eo Lithology: Sandstone
60
0 100 200 300 400 500
o Discharge diagram Test running
I[I]]]]]]]ﬂ]]:[ Start:02/07/2000 16:45:43
1 Dis.dur.: 450 [min]
— 2 Av.dis.: 3 [m3/h]
< Max.dis.: 5 [m3/h]
£ 3 Min.dis.: 1 [m2/h]
o 4 Total dis.: 22.5 [m?3]
5 Crew: Metzger_PM
Supervisior: PCI
6
0 100 200 300 400 500
t [min]
o Analysis method Jacob with drawdown data Results
Well performance:
s: (B1+B2)*Q+C*Q?
Linear aquifer loss B1: 5.91
10 Linear well loss B2: 1.27
Non-linear well loss C: 0.64
20 \ Q [me/h] s[m] Eff[%]
E Linear aquifer losq Step 1: 1.00 7.89 83.8
S Non-linear|well loss Step 2: 2.00 166 77.5
%] Step 3: 3.00 27.5 72.0
30 \ Step 4: 4.00 39.0 67.3
. Linear skin factor: 0.99 [-]
inear well loss
Non-linear skin factor: 12.0 [d/m3]
40 N Effective well radius: 6.2E-3 [m]
50
0 1 2 3 4 5
Q [m3/h]
Date 00/10/06 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J2-N

o Test curve N . Borehole, well & aquifer
; Drilled:
S Latitude:
] Longitude:
10, < Elevation: 1100 [m]
° Depth:
. Stick up: 0.00 [m]
— ? Bh.radius:  0.125 [m]
E 20 4 Casing radius:
1] [
° RWL: 40.17 [m]
max.drawdown35.30 [m]
30 § Aq.type: confined
k.nm N N Ag.thickness: 25.00 [m]
P%00e°|” © OO0 0 Stratigraphy: Nossob Sandstone
0 Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:02/07/2000 17:00:00
Dis.dur.: 4320 [min]
= 1 Av.dis.: 2.89 [m¥/h]
= Max.dis.: 2.9 [m3h]
£ Min.dis.: 2 [mdh]
o 2 Totaldis. 208 [md]
Crew: Metzger_PM
3 Supervisior:  PCl
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t[min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
r Match parameter:
r Q: 2.89 [m3h]
r t 363 [min]
r - s 9 [m]
B I u: 1.35E8[]
| 00° W(u,I/B): 4.79[]
u )
o0’ Aquifer parameter:
. o0 T: 2.94 [m2/d]
E 101 —_—L k: 0.117 [mid]
%] -
o o’ ° Boundary parameter:
T °° B: 1E3 [m]
| m’: 60 [m]
K: 0.000176 [m/d]
100 L1 L1 iiin L1 rlil L1 1rali
10° 10*! 10%2 10" 10%4
t[min]
Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J2-N

o Test curve e oo Borehole, well & aquifer
Drilled:
H Latitude:
E [] Longitude:
10 < Elevation: 1100 [m]
° Depth:
o H .
° Stick up: 0.00 [m]
— 3 e Bh. radius:  0.125 [m]
E 20 S Casing radius:
2] P o
B ° RWL: 40.17 [m]
P g max.drawdown:35.30 [m]
1o
308 § Aq.type: confined
\ﬁtﬂn _ o Ag.thickness: 25.00 [m]
P%%00p°|” © 000 0 Stratigraphy:  Nossob Sandstone
20 Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:02/07/2000 17:00:00
Dis.dur.: 4320 [min]
= 1 Av.dis.: 2.89 [m3/h]
E Max.dis.: 2.9 [m3/h]
= Min.dis.: 2 [m3/h]
¢ 2 Totaldis.. 208 [m3
Crew: Metzger_PM
3 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with recovery data Results
r Match parameter:
r Q: 2.89 [me/h]
B t 506 [min]
B s 18.1 [m]
L /,_,_f——‘w—‘ vu: 2.33E8 []
T ...P' W(u,r/B): 9.49 []
..'. Aquifer parameter:
—_ o° T 2.9 [m#d]
E 104 ° k 0.116 [m/d]
(%] = ©|
o .-. Boundary parameter.
r o B: 1E3[m]
K ° m’: 60 [m]
° K 0.000174 [m/d]
B °
100 Lo1iiiin Lliiiin Lol Lt L1t
10 10° 10*t 10%2 10%3 10%4
tp*dt/(tp+dt) [-]
Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

s [m]

Q [m3/h]

20

30

o Test curve

10

F‘

Pumped well J2-N

Remarks

Simulation of the actual
draw down during
constant discharge test
using the Hantush model
for leaky aquifers.

40 1 11 11111 111 1111 1 11 11111 1 111 1111

100 10*! 10%2 10%® 10

t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4307 [min]
Av.dis.: 2.89 [m3/h]
max.dis.:2.90 [m3/h]

1 min.dis.:2.00 [m3h]
Qn:  2.90 [m3/h]
Dis.sum: 208 [m3]

2 —_—

3 L1 Ll L 1ol o

100 10*! 10%2 10%® 10

t [min]

Date 02/10/00 prepared by BIWAC
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Observation well J2-N

0.2 Test curve Remarks
Data from observation
borehole J2-A could not
be used for analysis of
storativity or
o’ transmissivity.
-0.1 -0-0-0—
(-] (-] ameo
. 0 Borehole does not
= ® w0 oo penetrate the pumped
—_ 00 0® o [ -} .
* oo aquifer system.
00 © 0000 © 0000 o
0000 o
0 .. . 900o0qe Recovery observed during
the entire pumping test.
(-]
(-]
o
0.1 1 [ | 1 111111 1 111111
10*! 10*2 10" 10%
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4307 [min]
Av.dis.: 2.89 [m3/h]
max.dis.:2.90 [m3/h]

1 min.dis.:0 [m¥h]

—_ Qn:  0.00E+00 [m?3/h]
§ _____________________

£ Dis.sum: 208 [m?]

o

2 —_—

3 1 111 1111 1 111 1111 1 11 11111 1 11 11111

10° 10%t 10%2 10%3 10%

t [min]
Date 02/10/00 prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J2-N

-10 Test curve Remarks
Merged data from
observation borehole J2-A
0 and abstraction borehole
J2-N.
[ ] a
10
E
2]
20
30
40 1 L1 11111 1 L1 1111l 1 111 1111 1 111 1111
10° 10 10*? 10%® 10
t [min]
o Discharge diagram Borehole observation points
Dis.dur.:4320 [min]
tcorr: 4307 [min]
Av.dis.: 2.89 [m3/h]
max.dis.:2.90 [m3/h]
1 min.dis.:2.00 [m¥h]
—_ Qn:  2.90 [m3¥h]
§ .....................
£ Dis.sum: 208 [m?]
o
2 —_—
3 L1 L1 T T AR T
10° 10 10*? 10%® 10
t [min]

Distance to observation borehole: J2-A=71.2m

Date 02/10/00 prepared by BIWAC Annex 6




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J3-K

o Test curve Borehole, well & aquifer

Drilled:

%;ﬂﬂwoene o0 'i Latitude:

10 000000000 © © @ Longityde:
'3 Elevation: 1100 [m]

‘nm.“‘,w oo Depth:
Stick up: 0.00 [m]
Bh. radius: 0.1[m]
LY Casing radius: 0.75[m]
o RWL: 19.96 [m]

° max.drawdown:  31.86 [m]
30 %

20

s[m]

g Aqg.type: confined
Ag.thickness: 50.00 [m]
Stratigraphy: ~ Kalahari
Lithology:

40

0 100 200 300 400

o Discharge diagram Test running
Start:10/07/2000 19:31:45
Dis.dur.: 360 [min]
1 Avdis.: 1.72 [m3/h]
Max.dis.: 2.49 [m3/h]
2 Min.dis.: 0.98 [m3/h]
Total dis.: 10.3[m3]
Crew: Metzger_PM
3 Supervisior:  PCl

0 100 200 300 400
t[min]

Q [m3h]

0 Analysis method Jacob with drawdown data Results

Well performance:

s: (B1+B2)*Q+C*Q?

Linear aquifer loss B1: 4.31
Linear well loss B2:  0.99
Non-linear well loss C: 0.59

; ; Q[meh] s [m] Eff[%]
o Linear aquifer loss Sepl 098 599 785

E 10 Step2 147 842 74.9
Sep3 196 131 715

° X Linear skin factor: 1.82[-]
wear well loss Non-linear skin factor: 26.1 [d/m?]

Non-linear well losg Effective well radius: ~ 1.9E-3 [m]

20

Q [m¥h]

Date 02/10/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J3-K

o Test curve s Borehole, well & aquifer
J Drilled:
o S Latitude:
] Longitude:
d ° Elevation: 1100 [m]
EL ° Depth:
Stick up: 0.00 [m]
= ° Bh. radius: 0.1 [m]
= 10 o Casing radius: 0.75 [m]
%) éin-n. 0000 |0 0 © °
RWL: 19.96 [m]
max.drawdown: ~ 11.33 [m]
Aq.type: confined
Ag.thickness: 50.00 [m]
Stratigraphy:  Kalahari
20 Lithology:
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:10/07/2000 19:38:15
Dis.dur.: 4320 [min]
= 1 Av.dis.: 2.05 [m3h]
& | Max.dis.: 2.1 [m3/h]
£ Min.dis.: 1.5 [m¥/h]
o4 2 Total dis: 147 [m9]
Crew: Metzger_PM
3 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
r Match parameter:
r Q: 2.05 [m3/h]
B t 2.57E3 [min]
B s 5.62 [m]
= 1 2.16E9[]
W(u,r/B): 9.24 []
Aquifer parameter:
— o T 6.42 [m#/d]
E, 101 L = k: 0.128 [m/d]
n |
- gof © o000 0 00000 00goo © © Boundary parameter:
C o°° B: 1E3 [m]
| ° m’: 50 [m]
K 0.000321 [m/d]
- ° L]
&
100 L1l L1l L1l L1l
10° 10" 10%2 10%3 10*
t [min]

Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J3-K

o Testcurve Borehole, well & aquifer
Drilled:
S Latitude:
9 Longitude:
) Elevation: 1100 [m]
° Depth:
Stick up: 0.00 [m]
—_ ° Bh. radius: 0.1 [m]
E 10 ~ry Casing radius: 0.75 [m]
%) Q‘hm. ° ooc0 [0 00 °
RWL: 19.96 [m]
max.drawdown: ~ 11.33 [m]
Aq.type: confined
Ag.thickness: 50.00 [m]
Stratigraphy:  Kalahari
20 Lithology:
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:10/07/2000 19:38:15
Dis.dur.: 4320 [min]
= 1 Av.dis.: 2.05 [m3h]
& | Max.dis.: 2.1 [m3/h]
E Min.dis.: 1.5 [mh]
o4 2 Total dis: 147 [m3]
Crew: Metzger_PM
3 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with recovery data Results
r Match parameter:
r Q: 2.05 [me/h]
L t 444 [min]
B s: 4.85 [m]
- u: 2.38E9[]
W(u,r/B): 8.54 []
Aquifer parameter:
— T 6.88 [m#/d]
£ 10+ -v Tres oeenmeee————| || 0.138 [m/d]
% / o9
= ° °° Boundary parameter:
C ° B: 1E3[m]
| m’: 50 [m]
° K 0.000344 [m/d]
| L
100 Ll L1111l Ll L1l Lt
10t 10° 10*! 10*2 10%3 10%4
tp*dt/(tp+dt) [-]
Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

s [m]

Q[m3/h]

o Testcurve

Pumped well J3-K

Remarks

R oS

Hantush model for leaky

leaky aquifers used to the
simulate the actual data.

Initial well loss due to well
bore storage is in the
order of 2,4 m.

10
o\o""W

20 1 111111 1 11 11111 11 11111

10° 10** 10%2 10

t[min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 13533 [min]
Av.dis.: 2.05 [m3h]

1 max.dis.:2.10 [m3/h]
min.dis.:1.50 [m3/h]
Qn:  1.50 [m3h]
Dis.sum: 147 [m3]

2

3 Lo1iiin L1t RN

10° 10*! 10%2 10

t[min]

Date 02/10/00 prepared by BIWAC

Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J3-K

-10 Test curve Remarks

Merged data from
observation borehole J3-A
and abstraction borehole
J3-K

J3-A
0
]

. u
E,
2]

10

20 Lotiaiin L1t L1 L1

10° 10*1 10%2 10%® 10*4

t [min]

o Discharge diagram - Discharge info
Dis.dur.:4320 [min]
tcorr: 13533 [min]
Av.dis.: 2.05 [m3/h]
max.dis.:2.10 [m3/h]

1 min.dis.:1.50 [m3h]

—_ Qn:  1.50 [m3/h]
§ .....................
£ Dis.sum: 147 [m?]
o

2 i

3 1 L1 1111l 1 11 11111 1 111 1111 1 111 1111

10° 10* 10%2 10%® 10%4

t [min]

Distance to observation borehole: J3-A =216 m

Date 02/10/00 prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

olestcurve

Pumped well J3_A

Borehole, well & aquifer

Drilled:
1 Latitude: 24.04792
2 Longitude: 18.79312
:o Elevation: 1205 [m]
3m°°° o0 Depth: 253 [m]
43 Stick up: 0.80 [m]
_ Wonom004 0000 Bh. radius: 0.1255 [m]
é 5° Casing radius: 0.084 [m]
" moooeos
6 RWL: 15.42 [m]
max.drawdown: 9.20 [m]
7 000000
E - 00000 Aqg.type: confined
8 Aq.thickness: 34.00 [m]
gn ° Stratigraphy: Auob Sandstone
° Lithology: sandstone + shale
10
0 100 200 300 400 500 600 700
oDischarge diagram Test running
Start:04/07/2000 08:10:00
Dis.dur.: 600 [min]
10 .
—_ Av.dis.: 20.1 [m3/h]
§ Max.dis.: 30 [m3/h]
E 20 Min.dis.: 10.4 [m3/h]
o Total dis.: 201 [m?3]
30 Crew: Metzger_PM
Supervisor: PCI
40
0 100 200 300 400 500 600 700
t [min]
0Analysis method Rorabaugh with drawdown data Results
Well performance:
1 s: (B1+B2)*Q+C*Q*
\ Linear aquifer loss B1: 0.24
2 Linear well loss B2: -8.7E-03
Non-linear well loss C: 2.3E-3
3 ° Exponent P: 1.61
. \\ Linear aquifer loss Q [m3/h] s[m]  Eff [%]
\ Step 1: 10.4 2.82  77.9
£ 5 NG Step 2: 15.1 3.78 77.1
%] Step 3: 20.1 4.63 76.4
6 e 4 Step 4: 25.1 6.12 75.8
/ \ Step 5: 30.0 7.47 75.2
7 .
Non-linear well loss \.\ Linear skin factor:  -0.45 [-]
8 Non-linear skin factor: 2.92 [d/m3]
Effective well radius: 5.1E-3 [m]
9
Linear well loss
10 L
0 10 20 30 40
Q [m3/h]
Date 17/08/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Test curve

Pumped well J3_A

o1 Borehole, well & aquifer
Drilled:
Latitude: 24.04792
0 [500009° ogoa © o 010 © © Longitude: 18.79312
f‘ Elevation: 1205 [m]
1 Depth: 253 [m]
° Stick up: 0.80 [m]
— Bh. radius: 0.1255 [m]
E, 2 Casing radius: 0.084 [m]
2]
RWL: 16.57 [m]
3 max.drawdown: 4.49 [m]
Aqg.type: confined
" Aq.thickness: 34.00 [m]
0000°00000b 0000600 |0 © o o b o Stratigraphy: Auob Sandstone
Lithology: sandstone + shale
5
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
oDischarg iagram Test running
Start:05/07/2000 09:00:00
Dis.dur.: 4320 [min]
. 10 Av.dis.: 19.9 [m3/h]
§ Max.dis.: 20.6 [m3/h]
E Min.dis.: 19.8 [m3/h]
o 20 Total dis.: 1.44E3 [m?3]
Crew: Metzger_PM
Supervisor: PCI
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10*1 Analysis method Walton/Hantush | with drawdown data Results
Match parameter:
Q: 19.9 [m3/h]
t: 4.71 [min]
s: 3.61[m]
1/u: 2.05E8 [-]
W (u,r/B): 18.4 [-]
oo peo—e—0~ b bl el Aquifer parameter:
< o o o 00T T 194 [m2/d]
E k: 5.71 [m/d]
%]
Boundary parameter:
B: 1E4 [m]
m’: 60 [m]
K 0.000116 [m/d]
10 0 | L 11111l | [ | L 11111l 1 111111
100 10+1 10+2 10+3 10+4
t [min]
Date 17/08/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J3_A

.1 Test curve Borehole, well & aquifer
Drilled:
Latitude: 24.04792
0 [500009° ogoa © o 010 © © Longitude: 18.79312
f‘ Elevation: 1205 [m]
1 Depth: 253 [m]
° Stick up: 0.80 [m]
— Bh. radius: 0.1255 [m]
é 2 Casing radius: 0.084 [m]
2]
RWL: 16.57 [m]
3 max.drawdown: 4.49 [m]
Aqg.type: confined
" Aq.thickness: 34.00 [m]
0000°00000b 0000600 |0 © o o b o Stratigraphy: Auob Sandstone
Lithology: sandstone + shale
5
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
oDischarg iagram Test running
Start:05/07/2000 09:00:00
Dis.dur.: 4320 [min]
. 10 Av.dis.: 19.9 [m3/h]
§ Max.dis.: 20.6 [m3/h]
E Min.dis.: 19.8 [m3/h]
o 20 Total dis.: 1.44E3 [m?3]
Crew: Metzger_PM
Supervisor: PCI
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10*1 Analysis method Walton/Hantush | with recovery data Results
Match parameter:
Q: 19.9 [m3/h]
t: 246 [min]
s: 4.14 [m]
1/u: 2.24E9 [-]
W (u,r/B): 21.1[-]
M Aquifer parameter:
_ e oo “..,...oow“' T: 194 [m2/d]
£ ¢ K: 5.71 [m/d]
%] S+sf: 3.8E-6 [-]
Boundary parameter:
B: 1E4 [m]
m’: 60 [m]
K 0.000116 [m/d]
10 0 1 1111l 111 aiiil 11 1111l 11 1111l 11 1 1hlil
10-1 100 10+1 10+2 10+3 10+4

tp*dt/(tp+dt) [-]

Date 17/08/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

.1 Test curve

Pumped well J3_A

Remarks

0000 0 o ©

o

s [m]

10000 .

: |

Q 000

The Walton / Hantush |
method for leaky
aquifers was used to
simulate the actual
pumping test data.

Simulation parameters
were derived from the

pumping test evaluations.

0 1000 2000 3000 4000 5000

t [min]

ODisch e d am

6000

7000 8000

9000

Discharge info

10

Q [m3/h]

20

30

Dis.dur.:4320 [min]
tcorr: 4317 [min]
Av.dis.: 3.97 [m3/h]
max.dis.:4.11 [m3/h]
min.dis.:3.95 [m3/h]
Qn: 3.96 [m3/h]

Dis.sum: 285 [m3]

0 1000 2000 3000 4000 5000 6000

t [min]

7000 8000

9000

Date 17/08/00 prepared by BIWAC

Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J3_A

.1 Test curve Remarks

Merged data from
J3-K .
observation borehole J3-K

0 2000 Wﬂ_l_a_uj_!_!_ and pumping borehole
J3-A.

1 Pumping from the Auob
sandstone aquifer (J3-A)

E did not have any influence
';' 2 on the water level in the
Kalahari aquifer borehole
J3-K).
3 ( )
4 — J3-A
Tll lllr.
5
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

ODisch ed am Discharge info
Dis.dur.:4320 [min]
tcorr: 4317 [min]
Av.dis.: 3.97 [m3/h]
max.dis.:4.11 [m3/h]

10 min.dis.:3.95 [m3/h]

Qn: 3.96 [m3/h]

<= mmtieeeereoeedeeeteeee etttV
&
é Dis.sum: 285 [m3]
(o4

20

30

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance to observation borehole J3-K =215.9 m

Date 17/08/00 prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Pressure probe step test analysis

Tested well J3_N

o Test curve Borehole, well & aquifer
— ]
Drilled: 3.6.2000
Latitude: 24.04858
° Longitude: 18.79614
o S Elevation: 1205 [m]
10 M a Depth: 409 [m]
) Stick up: 1.00 [m]
—_ Bh. radius: 0.1 [m]
% ° Casing radius: 0.076 [m]
o RWL: 0.00 [m]
20 o max.drawdown: 23.08 [m]
u Aqg.type: confined
Ag.thickness:  30.00 [m]
Stratigraphy: Nossob
Lithology: Sandstone
30
0 100 200 300 400 500 600 700 800
o Discharge diagram Test running
Start:07/09/2000 07:00:00
Dis.dur.: 360 [min]
= Av.dis.: 0.0964 [m?/h]
E 0.1 Max.dis.: 0.15 [m3/h]
— Min.dis.: 0.06 [m3/h]
o Total dis.: 0.578 [m3]
Crew: Metzger_PM
0.2 Supervisor: PCI
0 100 200 300 400 500 600 700 800
t [min]
0 Analysis method Jacob with drawdown data Results
Well performance:
s: (B1+B2)*Q+C*Q?
Linear aquifer loss B1: 105
Linear well loss B2: 8.47
Linear aquifer loss Non-linear well loss C: 125
10 |
° v
Linear well loss Q [m?h] s [m]  Eff [%]
—_ Step 1: 0.06 6.90 86.8
£ Step2: 0.08 106 85.1
0 Step 3: 0.15 19.6 79.4
20 Linear skin factor: 0.31[-]
Non-linear skin factor: 110 [d/m3]
/ Effective well radius: ~ 3.7E-2 [m]
Non-linear well loss
30
0 0.1 0.2

Q [m3/h]

Date 21/10/00 prepared by BIWAC

Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Pressure probe constant discharge test

Tested well J3_N

-10 Test curve Borehole, well & aquifer
Drilled: 3.6.2000
Latitude: 24.04858
Longitude: 18.79614
Elevation: 1205 [m]
0 STGO0000000 De_-pth: 409 [m]
Stick up: 1.00 [m]
—_ r Bh. radius: 0.1 [m]
é ° Casing radius: 0.076 [m]
%)
° RWL: 0.00 [m]
10 = o0 max.drawdown: 12.72 [m]
Aq.type: confined
Ag.thickness:  30.00 [m]
Stratigraphy: Nossob
Lithology: Sandstone
20
0 1E+4 2E+4 3E+4
o Discharge diagram Test running
Start:08/09/2000 08:00:00
Dis.dur.: 7276 [min]
= Av.dis.: 0.0717 [m3/h]
E 0.1 Max.dis.: 0.106 [m3/h]
— Min.dis.: 0.034 [m3/h]
o Total dis.: 8.69 [m?3]
Crew: Metzger_PM
0.2 Supervisor: PCI
0 1E+4 2E+4 3E+4
t [min]
-1 Analysis method Theis recovery with recovery data Results
Match parameter:
0 3“. Q: 0.034 [m3/h]
© oq b: 1.15[m]
1 ‘.."... tcorr: 127299 [min]
\ to: 432[
2 Aquifer parameter:
T 0.13 [m2/d]
— 3 k: 0.00435 [m/d]
E o, est.S: 0.005 []
n 4
e Well performance:
5 ° Skin factor: 2.74[-]
Skin loss: 2.73[m]
6 ° Efficiency index:  0.71[-]
Clogging index:  4.89[-]
7 Clogging factor:  0.294 [-]
Effective well radiusd.00643 [m]
8 Lot [N [N Cnul®
10%1 10+2 10%3 104 10+5 10%6
(tp+dty/dt [-]

Date 21/10/00

prepared by BIWAC

Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test recovery analysis
Tested well J3_N

o Test curve Borehole, well & aquifer
— ¢
Drilled: 3.6.2000
Latitude: 24.04858
° Longitude: 18.79614
o S Elevation: 1205 [m]
10 M o Depth: 409 [m]
o Stick up: 1.00 [m]
—_ Bh. radius: 0.1 [m]
é ° Casing radius: 0.076 [m]
(%]
° RWL: 0.00 [m]
20 ° max.drawdown: 23.08 [m]
M Aq.type: confined
Ag.thickness:  30.00 [m]
Stratigraphy: Nossob
Lithology: Sandstone
30
0 100 200 300 400 500 600 700 800
o Discharge diagram Test running
Start:07/09/2000 07:00:00
Dis.dur.: 360 [min]
= Av.dis.: 0.0964 [m?3/h]
& 0.1 Max.dis.: 0.15 [m3/h]
£ Min.dis.: 0.06 [m¥h]
o Total dis.: 0.578 [m?]
Crew: Metzger_PM
0.2 Supervisor: PCI
0 100 200 300 400 500 600 700 800
t [min]
0 Analysis method Theis recovery with recovery data Results
Match parameter:
Q: 0.15 [m3/h]
\‘. b: 3.83[m]
.0. tcorr: 204 [min]
°. to: 1.19[]
10 = Aquifer parameter:
° T: 0.172 [m#/d]
_ k: 0.00574 [m/d]
c °
%)
4
20
°
30 1 L1111l 1 L1111l 1 L1111
100 10*1 10+2 10*3
(tp+db)/dt []

Date 21/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Constant discharge test diagnosis
Tested well J3_N

-10 Test curve Remarks

Simulated draw down /
recovery curve applying
the Theis method for
confined aquifers.

0 ro000000—0—0—0—0—0—0 T =1.7 m2/day
= S =0.00002
’ l

10 k o
|
20
0 1E+4 2E+4 3E+4
t [min]

o Discharge diagram Discharge info
Dis.dur.:7276 [min]
tcorr: 127299 [min]
Av.dis.: 7.17E-02 [m3/h]
max.dis.:0.11 [m?3/h]
min.dis.:3.40E-02 [m3/h]

—_ I Qn:  3.40E-02 [m?/h]
<

T 01 T

3 Dis.sum: 8.69 [m3]

0.2

0 1E+4 2E+4 3E+4
t [min]

Date 21/10/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J4_A

o Test curve Borehole, well & aquifer
Drilled: 04/00
Latitude: 23.40049
Longitude: 19.62577
Q0 000 000 Elevation: 1253 [m]
10 e Depth: 273 [m]
kumo-,ooog Stick up: 1.00 [m]
—_ ° Bh. radius: 0.1255 [m]
é % Casing radius: 0.084 [m]
%] meoooos
RWL: 59.83 [m]
20 % S max.drawdown: 27.91 [m]
Aqg.type: confined
g Ag.thickness:  50.00 [m]
Stratigraphy: Auob Sandstone
30 \r“ﬂ“’°°°° Lithology: Sandstone
0 100 200 300 400 500 600 700
o Discharge diagram Test running
|I|]]|||||| 1] IIH Start:07/09/2000 07:00:00
Dis.dur.: 600 [min]
= 10 Av.dis.: 15 [m3/h]
& Max.dis.: 25 [m3/h]
£ Min.dis.: 5 [m¥h]
04 20 Total dis.: 150 [m?3]
Crew: Metzger_PM
30 Supervisor: PCI
0 100 200 300 400 500 600 700
t [min]
0 Analysis method Rorabaugh with drawdown data Results
Well performance:
s: (B1+B2)*Q+C*Q"
Linear aquifer loss B1: 0.84
d Linear well loss B2:  0.23
10 Non-linear well loss C: 1.4E-2
? Exponent P: 1.62
unifer loss
Q [m3/h] s[m] Eff [%]
— Step 1: 5.00 7.94 538
E 20 < Step2: 100  12.0 529
0 Step 3: 15.0 16.9 52.1
Step 4: 20.0 213 514
Linedr well loss Step 5 25.0 291 509
30 Linear skin factor: 4.77 [-]
Non-linear skin factor: 6.94 [d/m?3]
Non-lihear well loss Effective well radius:  7.7E-7 [m]
40
0 10 20 30 40
Q [m3¥/h]
Date 02/10/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J4_A

-10 Test curve Borehole, well & aquifer
Drilled: 04/00
Latitude: 23.40049
Longitude: 19.62577
0 000X >0000q0-0—0—0—0|-0—0—0— Elevation: 1253 [m]
Depth: 204 [m]
Stick up: 1.00 [m]
—_ 8 Bh. radius: 0.1255 [m]
£
— 10 a Casing radius:  0.084 [m]
%)
o RWL: 60.13 [m]
max.drawdown: 20.99 [m]
20 1000000 00P0CoTT0 [0 O 00U T Aq.type: confined
Ag.thickness:  50.00 [m]
Stratigraphy: Auob Sandstone
Lithology: Sandstone
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:08/09/2000 08:00:00
Dis.dur.: 4320 [min]
= 10 Av.dis.: 19.5 [m3/h]
& Max.dis.: 24.3 [m3/h]
£ Min.dis. 17.8 [m3¥/h]
o 20 Total dis.: 1.4E3 [m3]
Crew: Metzger_PM
30 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with drawdown data Results
Match parameter:
Q: 19.5 [m3/h]
t: 580 [min]
s: 19.8 [m]
1u: 2.6E20 [-]
W(u): 46.6 -]
Aquifer parameter:
— T: 87.6 [m2/d]
E k: 1.75 [m/d]
(%]
o 00%%e e Vit o o~ o e—
o ©° ® o0 000
o—— |
10+1 L1 11 L1 1l L1111 L1 111l
100 1071 10+2 10+3 104
t [min]
Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

-10 Test curve

Pumped well J4_A

Borehole, well & aquifer

Drilled: 04/00
Latitude: 23.40049
Longitude: 19.62577
0 >O0OC >0000J0-0—0—0—-0—0—0— Elevation: 1253 [m]
Depth: 204 [m]
Stick up: 1.00 [m]
—_ 8 Bh. radius: 0.1255 [m]
% 10 Q Casing radius:  0.084 [m]
° RWL: 60.13 [m]
max.drawdown: 20.99 [m]
20 1000000 00P0C0TTT 0 10—0— 000 T Aqg.type: confined
Ag.thickness:  50.00 [m]
Stratigraphy: Auob Sandstone
Lithology: Sandstone
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:08/09/2000 08:00:00
Dis.dur.: 4320 [min]
= 10 Av.dis.: 19.5 [m3/h]
& Max.dis.: 24.3 [m3/h]
-g- Min.dis.: 17.8 [m3/h]
o 20 Total dis.: 1.4E3 [m3]
Crew: Metzger_PM
30 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with recovery data Results
- Match parameter:
r Q: 19.5[m?/h]
- t: 770 [min]
- S: 21 [m]
- 1/u: 2.67E20[-]
W(u): 48.2[-]
- T B
° Aquifer parameter:
— °® T 85.4 [m2/d]
E 101 ] k: 1.71 [m/d]
o - S+sf: 4.3E-17 []
<
100 L1 L1 L1 L1 L1 iiiil
101 100 101 10+2 10+3 104
tp*dt/(tp+dt) [-]
Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J4_A

-10 Test curve Remarks
Simulation of the
actual recorded draw
down during the

0 o constant discharge test

ram applying the Theis
model for confined
aquifers
E 10
]
20 o A4
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4342 [min]
Av.dis.: 19.47 [m3h]

10 max.dis.:24.32 [m3/h]

min.dis.:17.76 [m3h]

— Qn:  19.41 [m3/h]
= ettt et e
E Dis.sum: 1402 [m?]
(04

20

30

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Date 02/10/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J4_A

-10 Test curve Remarks

Merged draw down data
from observation and

J4-N abstraction
o) ME— boreholes.
J4-K Ii The water levels of the
g observation boreholes
=5 10 = J4 N and J4_K were not
o influenced by the
abstraction from J4_A.
=]
No storativity could be
20 calculated.
04-A
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4342 [min]
Av.dis.: 19.47 [m3/h]

10 max.dis.:24.32 [m3/h]

min.dis.:17.76 [m3/h]

— Qn:  19.41 [m3/h]
ST (i RR AR AR I e Y A P
E Dis.sum: 1402 [m?]
o4

20

30

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance to observation boreholes. J4-N=80n1 J4-K =80 m

Date 02/10/00 prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J4-K

o Test curve Remarks
Transmissivity of the
° o Karoo Formation is very
1 low, in the order of 0,5
m~2/day and can be
regarded as an aquitard.
The borehole is virtually
2 dry and water is only
= °° pumped from storage in
Py °, the aquifer. Only a slight
3 recovery in the water level
° is observed.
°
4 i
5 1 1 111 111 1 | T I I | 1 1 111 111
10° 10" 10*2 10%3
t [min]
o Discharge diagram Discharge info
Dis.dur.:110 [min]
tcorr: 109 [min]
Av.dis.: 0.10 [m?3/h]
max.dis.:0.10 [m3/h]
min.dis.:0.10 [m3/h]
_ Qn:  0.10 [m¥/h]
=S I e O o O O O R 1 I O N OO
E 01 o
= Dis.sum: 0.18 [m?]
o
0.2 1 [ | [ 1 1111111
10° 10" 10*2 10%3

t [min]

Date 02/10/00 prepared by BIWAC

Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J4-N

o Test curve Borehole, well & aquifer
Drilled:
10 Latitude:
Mo ©0o0 Longitude:
20 0 Elevation: 1100 [m]
Depth:
30 Stick up: 0.00 [m]
—_ 000 © 0 o Bh. radius: 0.1 [m]
E 40 Q Casing radius: 0.075 [m]
(%]
50 % RWL: 10.22 [m]
max.drawdown:  77.12 [m]
60 2000200 6 4
Ag.type: confined
X Ag.thickness: 50.00 [m]
70 Stratigraphy: Nossob Sandstone
80 %ﬁo%o ooco Lithology: Sandstone
0 100 200 300 400
o Discharge diagram Test running
Start:10/07/2000 21:05:11
Dis.dur.: 360 [min]
= 10 Av.dis.: 12.5 [m?/h]
& Max.dis.: 20 [m3/h]
£ Min.dis.: 5 [m¥h]
o 20 Total dis:  75[m?]
Crew: Metzger_PM
30 Supervisior:  PCI
0 100 200 300 400
t [min]
0 Analysis method Jacob with drawdown data Results
Well performance:
s: (B1+B2)*Q+C*Q?
10 Linear aquifer loss B1: 1.79
Linear well loss B2:  0.44
Non-linear well loss C: 3.5E-3
20
N Q [m¥h] s[m] Eff [%]
—_ Step 1: 5.00 12.0 79.7
E 30 a Step2: 100 220 79.1
n . . .
Linear aquifer loss Step3: 150 297 785
/ / Step 4: 20.0 50.6 77.9
40
Linear skin factor: 0.86 [-]
Non-linear well loss Linear well loss Non-linear skin factor: 0.16 [d/m?]
50 Effective well radius:  3.7E-2 [m]
Ve
60
0 10 20 30
Q [m3/h]
Date 00/10/06 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J4-N

o Test curve N Borehole, well & aquifer
! Drilled:
10 H Latitude:
9 Longitude:
1 Elevation: 1100 [m]
20 Depth:
Stick up: 0.00 [m]
— b Bh. radius: 0.1 [m]
E 30 Casing radius: 0.075 [m]
[%2]
RWL: 10.63 [m]
40 max.drawdown:  77.12 [m]
Aq.type: confined
50 S Ag.thickness: 50.00 [m]
©°00000,|, 0000000 | o Stratigraphy:  Nossob Sandstone
60 ° Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000
o Discharge diagram Test running
Start:10/07/2000 21:15:23
Dis.dur.: 3360 [min]
= Av.dis.: 11.8 [m3¥h]
E 10 Max.dis.: 12 [m3/h]
= Min.dis.: 11.8 [m3¥h]
© Total dis.: 661 [m3]
Crew: Metzger_PM
20 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000
t [min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
Match parameter:
Q: 11.8 [m3¥h]
t 407 [min]
S 41.1 [m]
_--_r“""-*/ 1u: 8.67E6 []
PP W(u,r/B): 12.8 [-]
/a_...-”"""“ Aquifer parameter:
. / °® T 7.01 [m?/d]
E °* k: 0.14 [m/d]
(%] [
° Boundary parameter:
. B: 800 [m]
m’: 50 [m]
° K 0.000548 [m/d]
L]
10*‘1‘ 1 1111111 1 1111111 1 1111111 1 1111111
10° 10*! 10*2 10%3 10"
t [min]
Date 02/10/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J4-N

o Test curve . . Borehole, well & aquifer
{ Drilled:
10 H Latitude:
9 Longitude:
Elevation: 1100 [m]
20 Depth:
Stick up: 0.00 [m]
= Bh. radius: 0.1 [m]
E 30 Casing radius: 0.075 [m]
[%2]
RWL: 10.63 [m]
40 max.drawdown:  55.31 [m]
Aqg.type: confined
50 SN Ag.thickness: 50.00 [m]
%0000 00000000 o Stratigraphy:  Nossob Sandstone
Lithology: Sandstone
60
0 1000 2000 3000 4000 5000 6000 7000
o Discharge diagram Test running
Start:10/07/2000 21:15:23
Dis.dur.: 3360 [min]
= Av.dis.: 11.8 [m3h]
E 10 Max.dis.: 12 [m3/h]
i=H Min.dis.: 11.8 [m3¥h]
© Total dis.: 661 [m3]
Crew: Metzger_PM
20 Supervisior:  PCI
0 1000 2000 3000 4000 5000 6000 7000
t [min]
10+2 Analysis method Walton/Hantush | with recovery data Results
Match parameter:
Q: 11.8 [m3/h]
t 593 [min]
S 31.4 [m]
. ORI 1/u: 7.98E8 [-]
/_ﬁ_‘_.f W(u,r/B): 10.6 []
Aquifer parameter:
— T 7.6 [m2/d]
E k: 0.152 [m/d]
2]
Boundary parameter:
B: 800 [m]
m’: 50 [m]
K 0.000594 [m/d]
10+l 1 1111111 1 1111111 1 111 1111 1 11 11111
10° 10* 10*2 10% 10"

tprdt/(tp+df) []

Date 02/10/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J4-N

o Testcurve Remarks

Simulation of the actual
recorded draw down using

10 the Hantush model for
° leaky aquifers.
20 °
o
U

E 30 0
) J

40 K‘M

50 M

QN
60 L1 Lot L1 Lriain
10° 10*! 10%2 10%3 10%4
t [min]

o Discharge diagram Discharge info
Dis.dur.:3360 [min]
tcorr: 3361 [min]
Av.dis.: 11.80 [m3/h]
max.dis.:12.00 [m3/h]
min.dis.:11.80 [m3/h]

. Qn:  11.80 [m3h]
S e e O O R AR IR TR R AR AR T R [,
T 10 )
£ Dis.sum: 661 [m3]
o

20 1 L1 1111l 1 L1 11111 1 111 1111 1 L1 1111l

10° 10*! 10%2 10%3 10%

t [min]

Date 02/10/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J4-N

-0.6 Testcurve 14-K Remarks
-0.5 ° s o0 ot e oo, Both observation
-0.4 = boreholes J4-A and J4-K
-0.3 are situated within
-0.2 different aquifers and
0.1 none of the boreholes are
0 directly influenced by
0.1 abstraction. A drop in the
= 0.2 late time water levels can
> 03 however be observed.
This could be due to
0.4
leakage or natural
0.5 S
oscilations in the
0.6 groundwater table.
0.7
0.8 14-A,
0.9 s g Em § § DODDND o
1 L1t 1 |||||||| L1
10* 10*2 10%® 10t
t[min]

o Discharge diagram _ Discharge info
Dis.dur.:3360 [min]
tcorr: 3361 [min]
Av.dis.: 11.80 [m3/h]
max.dis.:12.00 [m3/h]
min.dis.:0 [m3/h]

—_ Qn:  0.00E+00 [m3/h]
= 10 | e
E Dis.sum: 661 [m?3]
o I I
20 1 1111111 1 11 11111 1 11 11111 1 11 11111
10° 10*! 10%? 10%3 10
t[min]

Distance to observation borehole: J4-A =69 m; J4-K =129 m

Date 02/10/00 prepared by BIWAC Annex5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test diagnosis
Pumped well J4-N

-10 Test curve Remarks
J4-K Merged data of
0 a A abstraction borehole J4-N
© e y and observation
J4-A boreholes J4-A and J4-K.
10
a
20
£ k{!
@ 30 m
40
4-N
50
60 Lo Lotiaiin L1t Lot
10° 10 10*? 10%® 10
t [min]

o Discharge diagram Discharge info
Dis.dur.:360 [min]
tcorr: 200 [min]
Av.dis.: 12.50 [m3/h]
max.dis.:20.00 [m3/h]
min.dis.:5.00 [m3/h]

— Qn:  20.00 [m3/h]
S e e o O O L AR TRt A R TR TR R oo
z 10 )
p=A Dis.sum: 75.00 [m?]
o

20 1 L1 11111 1 L1 1111l 1 111 1111 1 111 1111

10° 10 10%? 10%® 10

t [min]

Distance to observation borehole: J4-A =69 m; J4-K =129 m

Date 02/10/00 prepared by BIWAC Annex 6




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Dllmping Data

Pressure probe step test analysis

Pumped well J5-N

o Test curve Borehole, well & aquifer
Drilled: August 2000
Latitude: 24.32824
Longitude: 18.39734
Elevation: 1150 [m]
Depth: 187 [m]
Stick up: 1.30[m]
— Bh. radius: 0.102 [m]
% 10 Casing radius: 0.084 [m]
RWL: 0.00 [m]
max.drawdown: 18.22 [m]
\Moc»- Aq.type: confined
ro°00000 ° o Ag.thickness:  25.00 [m]
0000000 ¢ .
000000 °o o o o Stratigraphy: Nossob
T T T Lithology: Sandstone
20
0 10 20 30 40 50 60 70 80
o Discharge diagram Test running
Start:20/08/2000 07:00:00
0.1 Dis.dur.: 70 [min]
= Av.dis.: 0.291 [m3/h]
E 0.2 Max.dis.: 0.304 [m3/h]
= Min.dis.: 0.278 [m3/h]
© 0.3 Total dis.: 0.339 [m3]
Crew: Metzger_PM
0.4 Supervisior:  PCI
0 10 20 30 40 50 60 70 80
t [min]
0 Analysis method Jacob with drawdown data Results
Well performance:
I s: (BL+B2)*Q+C*Q?
\ Linear aquifer loss B1: 18.08
I Linear well loss B2:  39.17
\ Non-linear well loss C: -3.2E+00
10
N Q [m3h] s[m] Eff [%]
—_ Step 1: 0.28 15.7 32.1
£ Step2: 0.30  17.1 321
2]

\ Linear skin factor: 15.4[-]
20 Non-linear skin factor: -30.3 [d/m3]

Effective well radius:  3.1E-8 [m]

30

0 0.1 0.2 0.3 0.4
Q [m3/h]

Date 20/11/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Dllmping Data

Constant discharge test analysis

Pumped well J5-N

o Test curve Borehole, well & aquifer
000000000 U 00 D00
Drilled: August 2000
Latitude: 24.32824
Longitude: 18.39734
Elevation: 1150 [m]
Depth: 187 [m]
H Stick up: 1.30[m]
— 4 Bh. radius: 0.102 [m]
E 10 Casin ius:
=h g radius:  0.084 [m]
n 0
(] RWL: 0.00 [m]
: max.drawdown: 18.56 [m]
° Aq.type: confined
° Ag.thickness:  25.00 [m]
oo ° Stratigraphy: Nossob
0ocdeood Lithology: Sandstone
20
0 1000 2000 3000 4000 5000
o Discharge diagram Test running
Start:21/08/2000 07:00:00
0.1 Dis.dur.: 1409 [min]
= Av.dis.: 0.305 [m3/h]
& 0.2 Max.dis.: 0.318 [m3/h]
E Min.dis.: 0.302 [m?/h]
© 0.3 Total dis.: 7.17 [m3]
' Crew: Metzger_PM
0.4 Supervisior:  PCI
0 1000 2000 3000 4000 5000
t [min]
10+2 Analysis method Theis with drawdown data Results
Match parameter:
Q: 0.305 [m3/h]
t: 287 [min]
S: 18.2 [m]
1u: 1.52E22[-]
W(u): 50.6 [-]
Aquifer parameter:
—_ T: 1.62 [m?/d]
£ k: 0.0649 [m/d]
[%2]
A
(s
10+1 L1 111l L1111 L1 111l L1 111
100 10*1 10+2 103 104
t [min]
Date 20/11/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Dllmping Data

Constant discharge test analysis

s[m]

Q [m3/h]

s [m]

Pumped well J5-N

o Test curve Borehole, well & aquifer
000000000 U gU U PO @
Drilled: August 2000
Latitude: 24.32824
Longitude: 18.39734
Elevation: 1150 [m]
Depth: 187 [m]
H Stick up: 1.30[m]
4 Bh. radius: 0.102 [m]
10 Casing radius: 0.084 [m]
RWL: 0.00 [m]
max.drawdown: 18.56 [m]
Aq.type: confined
Ag.thickness:  25.00 [m]
Stratigraphy: Nossob
0o o000oq .
Lithology: Sandstone
20
0 2000 3000 4000 5000
o Discharge diagr Test running
Start:21/08/2000 07:00:00
0.1 Dis.dur.: 1409 [min]
Av.dis.: 0.305 [m3/h]
0.2 Max.dis.: 0.318 [m3/h]
Min.dis.: 0.302 [m3/h]
0.3 Total dis.: 7.17 [m3]
' Crew: Metzger_PM
0.4 Supervisior:  PCI
0 2000 3000 4000 5000
t [min]
10+2 Analysis method Theis with recovery data Results
E Match parameter:
r Q: 0.305 [m3/h]
i t 10.5 [min]
it smmsziziiiil St s Su i .
1 S: 16.9 [m]
1o* E .J‘ 1u: 1.69E20[-]
= ° W(u): 46
B Aquifer parameter:
B T 1.59 [m2/d]
1001 k: 0.0634 [m/d]
E S+sf: 2.6E-20 []
10-1 |
10-2 L1 L1t Lo1rti Lot [N
102 100 10%1 10+2 10%3

tp*dt/(tp+dt) [-]

Date 20/11/00

prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Constant discharge test diagnosis
Pumped well J5-N

o Test curve Remarks

Simulation of the actual
draw down and recovery
during the constant
discharge test

using the Theis model for
confined aquifers.

The borehole is artesian
and the piezometric level

E 10

* above ground level was
calculated by a pressure
probe test.
For technical reasons the
piezometric level of
-27.01 m b.s.u. had to be
calibrated to 0.0 m b.s.u.

20
0 1000 2000 3000 4000 5000
t [min]

o Discharge diagram Discharge info
Dis.dur.:1409 [min]
tcorr: 1415 [min]

0.1 Av.dis.: 0.31 [m3/h]
max.dis.:0.32 [m3/h]
min.dis.:0.30 [m3/h]

— Qn:  0.30 [m3¥h]
<
T 02 T
= Dis.sum: 7.17 [m3]
o4

0.3 L

0.4

0 1000 2000 3000 4000 5000
t [min]

Date 20/11/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Dnmping Data

Step test analysis

Pumped well J5-N

o Test curve Borehole, well & aquifer
Drilled: August 2000
10 o Latitude: 24.32824
Uodo Longitude: 18.39734
k Elevation: 1150 [m]
20 Depth: 187 [m]
%0000 Stick up: 1.30 [m]
—_ Bh. radius: 0.102 [m]
é 30 Casing radius:  0.084 [m]
%)
Cb%'k o0 RWL: 0.00 [m]
40 Ooo, max.drawdown: 53.03 [m]
Aq.type: confined
50 - Aq.thickness:  25.00 [m]
®c00o Stratigraphy: Nossob
Lithology: Sandstone
60
0 100 200 300 400 500
o Discharge diagram Test running
Start:20/08/2000 07:00:00
Dis.dur.: 480 [min]
= Av.dis.: 1.05 [m3¥/h]
= 1 Max.dis.: 1.5 [m3/h]
E Min.dis.: 0.6 [m3/h]
© Total dis.: 8.4 [m3]
Crew: Metzger_PM
2 Supervisior:  PCI
0 100 200 300 400 500
t [min]
. . Linear aquifer loss
0 Analysis method Jacob with drawdown data « Results
Well performance:
—— s: (B1+B2)*Q+C*Q?
10 Linear aquifer loss B1: -1.7E+00
\ Linear well loss B2: 3.56
. Non-linear well loss C: 23.56
20 4 Linear well loss
\ Q [m¥h] s[m]  Eff [%]
—_ Step 1: 0.60 9.28 335
E 30 / Step2: 0.90 217 232
) Non-linear well 1oss ‘\ Step3: 1.20 355 17.8
40 Linear skin factor: 1.12[-]
Non-linear skin factor: 178 [d/m3]
Effective well radius:  4.6E-6 [m]
50 X
60
0 1 2
Q [m3/h]
Date 07/09/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Dnmping Data

Test pumping analysis

Pumped well J5-N

o Test curve Borehole, well & aquifer
° Drilled: August 2000
° Latitude: 24.32824
e Longitude: 18.39734
4 : Elevation: 1150 [m]
10p > Depth: 187 [m]
° Stick up: 1.30 [m]
.g. ° Bh. radius: 0.102 [m]
7 % g Casing radius:  0.084 [m]
° RWL: 0.00 [m]
20 Yy 05smqep505505 8 max.drawdown: 25.65 [m]
Aq.type: confined
o o %olo Aq.thickness: 25.00 [m]
Stratigraphy: Nossob
Lithology: Sandstone
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
0.1 Start:21/08/2000 07:00:00
0.2 Dis.dur.: 4320 [min]
= 8-2 Av.dis.: 0.794 [m3/h]
E 0.5 Max.dis.: 0.929 [m3/h]
= 0.6 Min.dis.: 0.61 [m3/h]
© 0.7 Total dis.: 57.1[m?
0.8 4 ] Crew: Metzger_PM
O‘?_ Supervisior:  PCI
1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with drawdown data Results
E Match parameter:
r Q: 0.794 [m3/h]
B t: 2.46E3 [min]
B I B 22.8[m]
/_/_’_/.._.‘W 1u: 7.84E7 []
1041 L W(u): 18.2 ]
F .o.. Aquifer parameter:
_ - .o. T 1.21 [m¥/d]
£ B ° k: 0.0485 [m/d]
%) B o ...0
°
°
100 o
(=
10-1 L1 11011l L1t L1110l L1
100 1071 10+2 10+3 104
t [min]

Date 07/09/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J5-N

-10 Test curve Remarks

Simulation of the actual
I draw down during the

[ E—
| constant discharge test
0 O0O00000000000d0c using the Theis model for
H confined aquifers.

b The borehole is artesian
=5 10 ¢ and the piezometric level
o above ground level was

b not measured.

‘E The simulation is therefore

s only valid for the draw

20 m@@\ down curve below ground
level.
Y
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
o Discharge diagram Discharge info
Dis.dur.:4320 [min]
0.1 tcorr: 3841 [min]
(O |1 1111008 8 S (Y N AN A R T
Av.dis.: 0.79 [m3/h]
0.3 max.dis.:0.93 [m3/h]
min.dis.:0.61 [m3/h]
_ o4 Qn:  0.85 [m¥h]
<
T 05 T
= Dis.sum: 57.14 [m3]
© o6
0.7
0.8 e T
u —
0.9
1

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Date 07/09/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

o Test curve

Pumped well J6_K

Borehole, well & aquifer

oY

9

20

A

s [m]

30

YO 0000 R

Q%moooooo

40

000009

0

100

200 300 400

500

Drilled:

Latitude:

Longitude:

Elevation: 300 [m]
Depth: 168.4 [m]
Stick up: 0.70 [m]
Bh. radius: 0.1555 [m]
Casing radius: 0.075 [m]

RWL: 102.68 [m]
max.drawdown35.88 [m]

Aq.type: confined
Aqg.thickness: 50.00 [m]
Stratigraphy: Kalahari
Lithology:

Test running

o Discharge diagram
1

Q [me/h]

(o220 62 RS~ GV I \V]

Start:05/08/2000 14:41:42
Dis.dur.: 600 [min]
Av.dis.: 3.04 [m3/h]
Max.dis.: 5.13 [m3/h]
Min.dis.: 1.01 [m3/h]
Total dis.: 30.4 [m?3]
Crew: Metzger_PM
Supervisor: PCI

100

200 300 400

t [min]

0 Analysis method Jacob with drawdown data

500

600

700

Results

10

~

Linear aquifer loss

/

20

S~

\

s [m]

30

Linear well loss

\

~

40

50

Non-linear well loss

T
O
/4

\

\

2 3

i

Q [m3/h]

Well performance:

s: (B1+B2)*Q+C*Q?

Linear aquifer loss B1: 3.53
Linear well loss B2: 2.18
Non-linear well loss C: 0.23

Q [m3/h] s[m] Eff [%]
Step 1: 1.01 6.24 59.1
Step 2: 2.11 124 56.7
Step 3: 3.01 19.3 549
Step 4: 4.03 26,5 53.0
Step 5: 5.13 358 511

Linear skin factor: 3.59[-]
Non-linear skin factor: 8.94 [d/m3]
Effective well radius:  6.4E-4 [m]

Date 06/08/00

prepared by BIWAC

Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J6_K

o Test curve Borehole, well & aquifer
Drilled:
Latitude:
0 Longitude:
Elevation: 300 [m]
10 g Depth: 168.4 [m]
° Stick up: 0.70 [m]
—_ S Bh. radius: 0.1555 [m]
E ° Casing radius: 0.075 [m]
n
RWL: 102.69 [m]
20 i o0 165 05 158 max.drawdown?20.73 [m]
Ag.type: confined
Aq.thickness: 50.00 [m]
Stratigraphy:  Kalahari
30 Lithology:
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:05/08/2000 14:40:18
1 Dis.dur.: 4320 [min]
= Av.dis.: 3.05 [m3/h]
E 2 Max.dis.: 3.24 [m3h]
— Min.dis.: 3.01 [m3/h]
1S4 3 Total dis.: 219 [md]
Crew: Metzger_PM
4 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Walton/Hantush | with drawdown data Results
- Match parameter:
C Q: 3.05 [m3/h]
= t: 8.34 [min]
L s: 17.7 [m]
- 1/u: 6.98E8 [-]
W(u,r/B):  18.9[-]
- o v OCAXMRIIEeRdt—————
_ ] .o""' Aquifer parameter:
— 00°°T T 6.23 [m2/d]
£ 101 — k: 0.125 [m/d]
%] r °
- e Boundary parameter:
B B: 1E4 [m]
[ X m’: 20 [m]
k™ 1.25E-6 [m/d]
100 L1 11111l L1111 L1 111l L1 11
100 10*1 102 10*3 10t
t [min]

Date 06/08/00

prepared by BIWAC Annex 2 J




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J6_K

o Test curve Borehole, well & aquifer
PO0 00000000 E000QO0—0—0—0T0—0—0—]
Drilled:
Latitude:
° Longitude:
Elevation: 300 [m]
10 g Depth: 168.4 [m]
° Stick up: 0.70 [m]
—_ g Bh. radius: 0.1555 [m]
,§, ° Casing radius: 0.075 [m]
(%]
RWL: 102.69 [m]
20 T max.drawdown20.73 [m]
Aqg.type: confined
Ag.thickness: 50.00 [m]
Stratigraphy:  Kalahari
30 Lithology:
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:05/08/2000 14:40:18
1 Dis.dur.: 4320 [min]
= Av.dis.: 3.05 [m3/h]
&> 2 Max.dis.: 3.24 [m3/h]
£ Min.dis.: 3.01 [m¥h]
(4 3 Total dis.: 219 [m3]
Crew: Metzger_PM
4 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10r2 Analysis method Walton/Hantush | with recovery data Results
E Match parameter:
C Q: 3.05 [m3/h]
i t 593 [min]
| S: 20.1[m]
....3 1/u: 1.49E12[-]
101 420" W(u,r/B):  21.9[]
= °® Aquifer parameter:
— - L T 6.35 [m2/d]
£ i k: 0.127 Im/d
n PO e AU
- Bolrdary parameter
B: 1E4 [m]
100 = m’: 20 [m]
I k” 1.27E-6 [m/d]
- @
101 L1l L1l Lo L1t L1t
101 100 10+1 10+2 10*3 10+4
tp*dt/(tp-+dt) []
Date 06/08/00 prepared by BIWAC Annex 3 J




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J6_K

-10 Test curve

Remarks
Simulation of the actual
draw down during the
constant discharge test
0 using the Hantush model
for leaky aquifers
)
—_ P
E 108
» 2
20% OSSO to—o0—o
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4327 [min]

1 Av.dis.: 3.05 [m3/h]
max.dis.:3.24 [m3/h]
min.dis.:3.01 [m?3/h]

—_ Qn:  3.04 [md/h]
S (AN IR R I R I D e Y Y
¢ 2
E Dis.sum: 219 [m3]
o

3

4

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

t [min]

Date 06/08/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J6_K

-40 Test curve Remarks
| Merged data from
30 J&-N | observation boreholes
a a2 47 J6_A and J6_N and
MAAAAAAAAA abstraction borehole J6_K
-20 A00A8
aatl Both observation
-10 bt boreholes are not
= Sl influenced by the pumping
S 20N
= s J6-A of J6_K
0 D0000000HO0000010—0—0-01 0000000000000 -]
l The water level of J6_N
10 I rises 30 m during the test
20
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4327 [min]

1 Av.dis.: 3.05 [m3/h]
max.dis.:3.24 [m3/h]
min.dis.:3.01 [m3/h]

— Qn:  3.04 [m3h]
<  _mmeeen e el el e
T2 i
= Dis.sum: 219 [m3]
(o4

3

4

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance of observation boreholes: J6-A =63.5m; J6-N =58.5m

Date 06/08/00 prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J6_A

o Test curve Borehole, well & aquifer
Drilled:
Latitude:
Longitude:
10 p Elevation: 300 [m]
0000
Depth: 273 [m]
Kmmo’om Stick up: 0.90 [m]
—_ a Bh. radius: 0.1255 [m]
_§, 20 0000 Casing radius: 0.084 [m]
n g [
% RWL: 103.95 [m]
b0 00000 max.drawdown: 32.25 [m]
30 % Aq.type: confined
020004 Ag.thickness:  30.00 [m]
Stratigraphy: Auob Sandstone
0 Lithology:
0 100 200 300 400 500 600 700
o Discharge diagram Test running
1 Start:31/07/2000 07:06:00
2 Dis.dur.: 600 [min]
= Av.dis.: 4.11 [m3/h]
z 3 Max.dis.: 6.2 [m¥/h]
= 4 Min.dis.: 2 [m3/h]
S 5 Total dis.: 41.1 [m3]
6 Crew: Metzger_PM
7 Supervisor: PCI
0 100 200 300 400 500 600 700
t [min]
0 Analysis method Jacob with drawdown data Results
| | Well performance:
\ X . s: (B1+B2)*Q+C*Q?
\\ Linesr aguifer loss Linear aquifer loss B1: 2.41
Linear well loss B2: 1.42
10 \ \ J/ Non-linear well loss C: 0.06
\ \ Q[m¥h] s[m]  Eff [%]
— \ ~—~ Step 1: 2.00 7.97 610
E 20 Linear well loss - |Step2: 306 125 60.0
» Step 3: 4.19 16.5 59.0
¢ Step 4: 5.11 211 58.2
Step 5: 6.20 26.6 57.3
\
30 4 Linear skin factor: 3.15[-]
Non-linear well loss Non-linear skin factor: 3.28 [d/m3]
Effective well radius: ~ 2.3E-3 [m]
40
0 1 2 3 4 5 6 7 8
Q [m3/h]
Date 15/08/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis
Pumped well J6_A

-10 Test curve Borehole, well & aquifer
Drilled:
Latitude:
Longitude:
0 5 SOETTO0T0 0000000 Elevation: 300 [m]
fgui Depth: 273 [m]
Stick up: 0.90 [m]
—_ g Bh. radius: 0.1255 [m]
é 10 E Casing radius: 0.084 [m]
0
9 RWL: 105.31 [m]
° max.drawdown: 23.88 [m]
20 Aq.type: confined
0G0000000050000000 |0 © oolo 8 Ag.thickness:  30.00 [m]
Stratigraphy: Auob Sandstone
30 Lithology:
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:01/08/2000 08:00:00
1 Dis.dur.: 4320 [min]
= 5 Av.dis.: 3.97 [m3/h]
o Max.dis.: 4.11 [m3/h]
é 3 Min.dis.: 3.95 [m3/h]
(o4 Total dis.: 285 [m?]
4 Crew: Metzger_PM
5 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with drawdown data Results
C Match parameter:
N Q: 3.97 [m3/h]
B t: 1.18E3 [min]
B S: 22.4[m]
- 1/u: 1.83E11[-]
_ e coee W(u): 251[-]
—/_’_’_’.0.00"."- Aquifer parameter:
—_ 0°° T: 8.44 [m¥/d]
E 101 2® k: 0.281 [m/d]
%] C i
- ()
[
100 | 1L 11 1111 | 11 11111 | 1L 1 11111 | L 11 1111
100 101 10+2 10+*3 104
t [min]

Date 15/08/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J6_A

-10 Test curve Borehole, well & aquifer
Drilled:
Latitude:
Longitude:
0 5 SOETTO0T0 0000000 Elevation: 300 [m]
fgui Depth: 273 [m]
Stick up: 0.90 [m]
—_ g Bh. radius: 0.1255 [m]
1S 10 ) )
7 E Casing radius: 0.084 [m]
S RWL: 105.31 [m]
° max.drawdown: 23.88 [m]
20 Aq.type: confined
0G0000000050000000 |0 © oolo 8 Ag.thickness:  30.00 [m]
Stratigraphy: Auob Sandstone
Lithology:
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:01/08/2000 08:00:00
1 Dis.dur.: 4320 [min]
= 5 Av.dis.: 3.97 [m3/h]
o Max.dis.: 4.11 [m3/h]
é 3 Min.dis.: 3.95 [m3/h]
(o4 Total dis.: 285 [m?]
4 Crew: Metzger_PM
5 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with recovery data Results
= Match parameter:
C Q: 3.97 [m3/h]
: t: 36 [min]
B W s: 20.1[m]
T |, u: 1.67E10[-]
10+1 0o W(u): 22.8[]
- "
E ° Aquifer parameter:
—_ C T 8.6 [m2/d]
£ - k: 0.287 [m/d]
n B S+sf: 3.3E-9 []
100
- [
: [
10'1 111111 11 11111l 11 11111l | | 11 1111l
101 100 10*1 10+2 10+3 104
tp*dt/(tp+dt) [-]
Date 15/08/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J6_A

-10 Test curve Remarks

Simulation of the actual
recorded draw down
during the constant

0 discharge test applying the
r Theis model for confined

aquifers.
Qo
E 10 I
%] °
Ooo‘
%o ¢
%OM
20 %
M
30 | 1 1111l | L 1111l | 1 1111l | 1L 1111l
100 10+t 10*2 10+3 10+4
t [min]

o Discharge diagram i Discharge info
Dis.dur.: 4320 [min]
tcorr: 4317 [min]

S R R A O
Av.dis.: 3.97 [m¥h]
max.dis.: 4.11 [m3/h]
min.dis.: 3.95 [m3h]

_ 2 on: 3.96 [m3h]
S e AU A UM PO
E Dis.sum: 285 [m3]
3

4 L

5 | 1111111 | 1111111 | 1111111 | 1 111111

100 10%1 10+2 10%3 10+4

t [min]

Date 15/08/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J6_A

.20 Test curve Remarks
| Merged draw down data
J6-N from observation borehole
-10 A, A A4 aan JG_K and J6_N
AMMABAARAZE T
N
mlada 16-K The farm borehole was
y AAMAAAAMA pumped during the test.
A
0 lo—0-0-0-] p5-0-5-5-5-6-6—
=5 The observation boreholes
o don't penetrate the same
10 aquifer.
The WL of J6_K is stable
20 J6-A while the WL of J6_N rises
during the test.
No storativity can be
evaluated.
30
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
o Discharge diagram Discharge info
Dis.dur.: 4320 [min]
tcorr: 4317 [min]
o N I T I e
Av.dis.:  3.97 [m¥h]
max.dis.: 4.11 [m3h]
min.dis.:  3.95 [m3¥h]
_ 2 on: 3.96 [m¥/h]
ST (i NR AR AR I Y Y A P ——
E Dis.sum: 285 [m?]
3
4
5

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

t [min]

Distance of observation boreholes: J6-K =63.5m; J6-N=585m

Date 15/08/00

prepared by BIWAC Annex 5




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J7_K

o Test curve Borehole, well & aquifer
Drilled: 21.07.2000
Latitude: 25.29149
000Qoo Longitude: 18.41784
Elevation: 1150 [m]
Depth: 55 [m]
\mnm:mo 0ooo Stick up: 0.70[m]
— Bh. radius: 0.1555 [m]
é 10 2 Casing radius: 0.084 [m]
2] ‘
000000 RWL: 10.59 [m]
max.drawdown: 16.96 [m]
% Ag.type: confined
0020 000 0 00 Ag.thickness: 30.00 [m]
Stratigraphy: Kalahari
20 Lithology: sandstone
0 100 200 300 400 500
o Discharge diagram Test running
II]]I]“ | ” ” | | | | Start:21/08/2000 07:01:00
Dis.dur.: 480 [min]
= Av.dis.: 7.56 [m3/h]
& 10 Max.dis.: 12.1 [m3/h]
£ Min.dis.: 3 [m¥h]
(o4 Total dis.: 60.5 [m?3]
Crew: Metzger_PM
20 Supervisor: PCI
0 100 200 300 400 500
t [min]
0 Analysis method Rorabaugh with drawdown data Results
Well performance:
) _ s: (B1+B2)*Q+C*Q°
Linear aquifer loss Linear aquifer loss B1: 0.57
Linear well loss B2: 0.50
Non-linear well loss C: 3.8E-3
Exponent P: 2.05
Q [m¥h] s[m] Eff [%]
— Step 1: 3.00 3.36 532
E 10 Step2: 610 6.82 526
@ Linear well loss Step3: 9.00  9.63 520
Step 4: 12.1 13.6 51.3
\ Linear skin factor: 4.58 [-]
Non-linear skin factor: 0.83 [d/m3]
/ Effective well radius:  1.0E-3 [m]
Non-linear well loss
20 1
0 10 20

Q [m3/n]

Date 04/09/00 prepared by BIWAC

Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J7_K

o Test curve Borehole, well & aquifer
J, oooo(l)ooeoeoocoo o 00/lOOCO Drilled: 21.07.2000
Latitude: 25.29149
Longitude: 18.41784
° Elevation: 1150 [m]
Depth: 55[m]
] Stick up: 0.70 [m]
— Bh. radius: 0.1555 [m]
é 10 1000.00000P000CHOOTO—0—0—0— Casing radius: 0.084 [m]
n
RWL: 10.04 [m]
max.drawdown: 10.14 [m]
Aq.type: confined
Ag.thickness: 30.00 [m]
Stratigraphy: Kalahari
20 Lithology: sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
1 “ Ill" Start:22/08/2000 07:01:00
2 Dis.dur.: 4320 [min]
= 3 Av.dis.: 7.11 [m3/h]
&> 4 Max.dis.: 7.15 [m3/h]
é 5 Min.dis.: 7.07 [m3/h]
(o4 6 Total dis.: 512 [m3]
7 Crew: Metzger_PM
8 N Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
102 Analysis method Walton/Hantush | with drawdown data Results
C Match parameter:
C Q: 7.11 [m?/h]
B t: 302 [min]
B S: 9.87 [m]
o u: 5.03E9 [-]
W(u,r/B): 21.7[-]
Aquifer parameter:
—_ T: 29.9 [m#/d]
E 101 _ _alor oo PR @mawe— | |k: 0.997 [m/d]
() - | o 90
F—— 9. Boundary parameter:
C ° B: 1E4 [m]
| m’: 20 [m]
k' 5.98E-6 [m/d]
¢
100 L1 1l L1111 L1 1 iii L1 11111l
100 10+t 10+2 103 10+4
t [min]

Date 04/09/00 prepared by BIWAC Annex 2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis
Pumped well J7_K

o Test curve Borehole, well & aquifer
poooo0ooqo 0009000 Drilled: 21.07.2000
Latitude: 25.29149
Longitude: 18.41784
° Elevation: 1150 [m]
Depth: 55 [m]
o Stick up: 0.70[m]
— Bh. radius: 0.1555 [m]
.g. 10 1000000-0-0000000001O—0—0—0-{0 Casing radius: 0.084 [m]
(%]
RWL: 10.04 [m]
max.drawdown: 10.14 [m]
Ag.type: confined
Ag.thickness: 30.00 [m]
Stratigraphy: Kalahari
20 Lithology: sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
1 Start:22/08/2000 07:01:00
2 Dis.dur.: 4320 [min]
= 3 Av.dis.: 7.11 [m3/h]
& 4 Max.dis.: 7.15 [m3/h]
£ 5 Min.dis.: 7.07 [m¥h]
o4 6 Total dis.: 512 [m?]
7 Crew: Metzger_PM
8 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+t Analysis method Walton/Hantush | with recovery data Results
‘M# .-....t Match parameter:
Q: 7.11 [m3/h]
_—— .
s t: 262 [min]
P s: 8.88 [m]
° 1/u: 6.58E9 [-]
W(u,r/B):  21.2[-]
Aquifer parameter:
— T 32.4[m2/d]
E k: 1.08 Im/d!
n -
§6§'n'dary par‘aﬁcet'erl. !
¢ B: 1E4 [m]
m’: 20 [m]
k' 6.47E-6 [m/d]
100 L1l L1t L1t L1l L1l
101 100 10*1 10+2 10+3 104

tp*dt/(tp+dt) [-]

Date 04/09/00 prepared by BIWAC Annex 3




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Observation well J7Huis

0.1 Test curve Borehole, well & aquifer
Drilled: 22.07.2000
0 o Latitude: 25.46148
0.1 o o°° ° o Longitude: 19.43324
3 ) ) Elevation: 1150 [m]
0218 &P99000%00 ®oo | |Depth: 346 [m]
%«qb ° Stick up: 0.48 [m]
= 03 o o Well distance: 230.00 [m]
o
@ 04 q Q@ RWL: 10.77 [m]
° © .d d : 10.14
05 . >°°o°°M °% max.drawdown - [m]
K " o ol & Aq.type: confined
0.6 ° 5 o Ag.thickness: -75.00 [m]
o Stratigraphy: Kalahari
0.7 ° Lithology: sandstone
o
0.8
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
1 Start:22/08/2000 07:01:00
2 Dis.dur.: 4320 [min]
= 3 Av.dis.: 7.11 [m3/h]
& 4 Max.dis.: 7.15 [m3/h]
£ 5 Min.dis.: 7.07 [m¥h]
o4 6 Total dis.: 512 [m?]
7 Crew: Metzger_PM
8 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10 0 Analysis method Walton/Hantush I with drawdown data Results
? W Match parameter:
101f M ° Q: 7.11 [m/h]
E o t 196 [min]
E ° s: 0.166 [m]
102 ~ 1/u: 3.42[-]
E © W(u,r/B):  0.832 []
- Aquifer parameter:
-3
= 10 E T 68 [m2/d]
) 10_4; S: 0.0002 [-]
= Boundary parameter:
5[ B: 1E4 [m]
10 E m’: 20 [m]
E K: 1.36E-5 [m/d]
10-6
E
10-7L 1 L1t 1 L1111 1 L1111l
10+1 10+2 10+*3 104

t [min]

Date 04/09/00

prepared by BIWAC

Annex 3.1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J7_K

o Test curve Remarks

r 2000000 U0 01T 0O 0 Simulation of the actual
draw down during the
constant discharge test

q using the Walton/Hantush |
model for leaky aquifers

E 10
2}
20
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
o Discharge diagram Discharge info
‘ Dis.dur.:4320 [min]
1 tcorr: 4283 [min]
2 H“l“ Av.dis.: 7.11 [m3/h]
max.dis.:7.15 [m3/h]
3 min.dis.:7.07 [m3/h]
. H“l“ Qn:  7.15[m3h]
SR || ([0 O e e A DU,
E 4 i
= Dis.sum: 512 [m?3]
o4
5
1 |l

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Date 04/09/00 prepared by BIWAC Annex 4




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J7_K

-10 Test curve Remarks

Merged data of J7_K and
observation boreholes

J7-N J7_N (56.2 m distance)
and J7_Wind (320 m
0 distance).
le A)l-lexxx R +H0—0—0—0 ‘AA-:""I" X AAA 0—0-0
ry a8 N J7_Wind is installed with a
= 2 wind pump and was
& pumped during the test.
101 J7_N was not influenced
by the pumping from J7_K.
J7-K
20 ]
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
o Discharge diagram Discharge info
H |H Dis.dur.:4320 [min]
1 tcorr: 4283 [min]
1l o T
max.dis.:7.15 [m3/h]
3 min.dis.:7.07 [m3/h]
— H ‘ H Qn:  7.15[m3h]
= ettt et | e
g4 i
= H Dis.sum: 512 [m?]
o
5
A
7 ‘ .......

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance of observation boreholes: JK-N=56.2m; Jk-Wind =320 m

Date 04/09/00 prepared by BIWAC Annex 5.1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J7_K

.10 Test curve Remarks

Merged data of J7_K and

) observation borehole
J7-Huis J7_Huis (230 m distance).

i J7_Huis penetrates the

Orlﬂm 0905050pO000000 |6 © © © jo ST same aquifer as J7_K and
the water level was

(0]0,0,00;0,=;0;0;

= influenced by the
& abstraction.

101 Transmissivity and
storativity values were
calculated from the

J7-K J7_Huis data
(See Annex 3.1).
20
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
o Discharge diagram Discharge info
H |H Dis.dur.:4320 [min]
1 tcorr: 4283 [min]
bl e oo
max.dis.:7.15 [m3/h]
3 min.dis.:7.07 [m3/h]
— H ‘ H Qn:  7.15[m3h]
= ettt et | e
E 4 .
= H Dis.sum: 512 [m?]
o
5
6 }
7

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance of observation borehole: JK-Huis =230 m

Date 04/09/00 prepared by BIWAC Annex 5.2




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J7_N

o Test curve Borehole, well & aquifer
Drilled: 05/08/00
10 %00, Latitude: 25.29107
°e o Longitude: 18.41756
20 ° Elevation: 1100 [m]
X Depth: 250 [m]
Stick up: 1.00 [m]
—_ 30 °"o° Bh. radius: 0.100 [m]
,§, o ° Casing radius: 0.076 [m]
7]
40 o ° RWL: 24.91 [m]
50 ° max.drawdown: 60.17 [m]
[ ]
00©°° Aqg.type: confined
60 MQM Ag.thickness:  17.00 [m]
Stratigraphy: Nossob
70 Lithology: Sandstone
0 100 200 300 400
o Discharge diagram Test running
0.1 Start:30/08/2000 07:00:00
0.2 Dis.dur.: 270 [min]
= 8-2 Av.dis.: 0.5 [m¥h]
& 0:5 Max.dis.: 0.9 [m3¥/h]
£ 06 Min.dis.: 0.3 [m¥h]
(4 0.7 Total dis.: 2.25[m3]
0.8 Crew: Metzger_PM
0'% Supervisor: PCI
0 100 200 300 400
t [min]
0 Analysis method Jacob with drawdown data Results
Well performance:
s: (B1+B2)*Q+C*Q2
10 \ Linear aquifer loss B1: 37.07
\ Linear well loss B2:  8.06
\ Non-linear well loss C: 50.22
20 . o T
\ Inegy aguitel| 10Ss Qm¥h] s[m] Eff [%]
— \ Step 1: 0.30 18.1 86.6
E 30 Step2: 0.60 452 69.3
%) N~
f \\ Linear skin factor: 2.1E-2 []
40 Hity weH Non-linear skin factor: 3.16 [d/m3]
\ = priTosS Effective well radius: ~ 9.0E-2 [m]
50 Npn-Hnear-weH-ogs
60
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Q [m¥/h]
Date 26/10/00 prepared by BIWAC Annex 1




Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J7_N

-10 Test curve Borehole, well & aquifer
Drilled: 05/08/00
0 oolooeo v °oT° o Latitude: 25.29107
60°® ° Longitude: 18.41756
10 >4 ° Elevation: 1100 [m]
° ° Depth: 250 [m]
20 ) e Stick up: 1.00 [m]
— ° ) Bh. radius: 0.100 [m]
.§. 30 °\.° Casing radius: 0.076 [m]
%) °
a0l ° d RWL: 22.99 [m]
° 0 max.drawdown: 66.61 [m]
50 ° § . )
9 Ag.type: confined
0 Aqg.thickness:  17.00 [m]
60 T § Stratigraphy: Nossob
70 i Lithology: Sandstone
0 1000 2000 3000 4000 5000
o Discharge diagram Test running
Start:01/09/2000 12:00:00
0.1 Dis.dur.. 547 [min]
= Av.dis.: 0.305 [m3/h]
E 0.2 Max.dis.: 0.311 [m3/h]
=" Min.dis.: 0.303 [m3/h]
04 0.3 Total dis.: 2.78 [m3]
' S Crew: Metzger PM
04 Supervisor: PCI
0 1000 2000 3000 4000 5000
t [min]
_10 Analysis method Theis recovery with recovery data Results
Match parameter:
ola Q: 0.305 [m3/h]
\ b: 133 [m]
tcorr: 547 [min]
10 to: 1.14[-]
20 K Aquifer parameter:
T: 0.0101 [m/d]
. X k: 0.000592 [m/d]
£ 30
%)

o

50 o,

°

°
60 %00, ,

00
.........o @coco 0l o o ° °

70 1 | I 1 I I | 1 | I A |
100 10+1 10+2 103

(tp+dty/dt [-]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test diagnosis

Pumped well J7_N

-10 Test curve Remarks
0 Simulation of the draw
—0 o0 down/recovery curve
- O o006
10 °°\°°°oo°h fr applying the Theis model
0] K for confined aquifers.

20 il 0

5] ) .

The following parameters

30 N_° S nap

\uo § were used:

E 40 ° .
" \ ° T = 0.04 m2/day
50 o S =0.0008
\ ° Linear skin s = 0.1
60
\ O
70 \ /
80 .
90 | 1L 1111l | 11111l | 1 11111l | 1 1111l
100 10%1 10+2 10*3 10+4
t [min]

o Discharge diagram Discharge info
Dis.dur.:547 [min]
tcorr: 547 [min]

0.1 Av.dis.: 0.30 [m?3/h]
max.dis.:0.31 [m3/h]
min.dis.:0.30 [m?3/h]
. Qn:  0.30 [m3¥h]
= 0t etk reereeraiee e e rery o e
€ 0.2 )
= Dis.sum: 2.78 [m3]
(04
0.3
04 | 1 111111 | 1 1 1111l | [ | 1111111
100 10+ 10+2 10+3 10+
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

Pumped well J8_K

o Test curve Remarks
At these very low
M‘m abstraction rates the well
%\ efficiency cannot be
10 >0, determined with the
0o, available evaluation
\% methods
o
O,
T 20 %,
2]
oO
30 %
°<>
40
0 100 200 300 400 500 600 700
t [min]

o Discharge diagram Discharge info
Dis.dur.: 600 [min]
tcorr: 314 [min]

0.1
Av.dis.: 0.30 [m3/h]
0.2 max.dis.:  0.50 [m?3/h]
' min.dis..  0.10 [m3¥h]
. Qn: 0.50 [m3/h]
ESSN R R N | {((EARARE | (HAREAR | (AR O Y P
€ 0.3 ;
= Dis.sum: 3.00 [m?]
(o4
0.4
0.5
0.6
0 100 200 300 400 500 600 700
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J8 K

.10 Test curve Borehole, well & aquifer
Drilled: 21.07.2000
Latitude: 25.46122
Longitude: 19.43266
Elevation: 1015 [m]
0 b 00 oadooo Depth: 129 [m]
1 g Stick up: 0.60 [m]
— ° Bh. radius: 0.1555 [m]
é g Casing radius: 0.084 [m]
n
§ RWL: 60.91 [m]
10 max.drawdown: 17.29 [m]
K E Aq.type: confined
°c° ©o®o0ofoo Ag.thickness: 30.00 [m]
00001 000 Stratigraphy: Kalahari
20 Lithology: sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:13/08/2000 07:01:00
Dis.dur.: 4320 [min]
= 0.1 Av.dis.: 0.246 [m3/h]
&> Max.dis.: 0.267 [m3/h]
é Min.dis.: 0.244 [m3/h]
(o4 02 Total dis.: 17.7 [m3]
Crew: Metzger_PM
03 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+2 Analysis method Theis with drawdown data Results
C Match parameter:
C Q: 0.246 [me/h]
B t: 686 [min]
B S: 13.4[m]
- 1/u: 80.4[-]
W(u): 3.78[1]
”F/ Aquifer parameter:
— .",,»"' T 0.132 [m?/d]
£ 1071 k: 0.0044 [m/d]
(%] r /
i )
L o | g°°
°° 009
9 o 00
100 L1 111l L1111 L1 111l L1 111
100 10*1 10+2 103 104
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J8 K

.10 Test curve Borehole, well & aquifer
Drilled: 21.07.2000
Latitude: 25.46122
Longitude: 19.43266
Elevation: 1015 [m]
0 b 00 oaoo0 Depth: 129 [m]
1 g Stick up: 0.60 [m]
— ° Bh. radius: 0.1555 [m]
é g Casing radius: 0.084 [m]
n
§ RWL: 60.91 [m]
10 max.drawdown: 17.29 [m]
K E Aq.type: confined
°c° ©o®o0ofoo Ag.thickness: 30.00 [m]
%0000 000 Stratigraphy: Kalahari
Lithology: sandstone
20
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:13/08/2000 07:01:00
Dis.dur.: 4320 [min]
= 0.1 Av.dis.: 0.246 [m3/h]
&> Max.dis.: 0.267 [m3/h]
£ Min.dis.: 0.244 [m3/h]
(o4 02 Total dis.: 17.7 [m3]
Crew: Metzger_PM
03 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
_10 Analysis method Theis recovery with recovery data Results
Match parameter:
Q: 0.244 [m3/h]
b: 8.77 [m]
tcorr: 4372 [min]
to: 13.4[-]
0 1) Aquifer parameter:
"'\ T 0.122 [m2/d]
—_ k: 0.00408 [m/d]
£ K est.S: 0.005 []
n Y
..o
10 e
%
~0.o ©000 ¢ o ° o ° °
20 L1 111l L1111 L1 111l L1 111
100 10*1 10+2 103 104
(tp+dty/dt [-]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis
Pumped well J8 K

.10 Test curve Remarks

Merged data from
abstraction borehole J8_K
and observation
boreholes J8_A and J8 N.

The water levels of
observation boreholes are
rising during the test.

s [m]
3
>

7]
, Although pumping at a
10 ' very low rate the draw
=]

down and recovery curves

J8-K of J8_K are reasonably

. S mopm good and the data were
evaluated for T and kf.
20
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:600 [min]
tcorr: 314 [min]
Av.dis.: 0.30 [m3/h]

o1 max.dis.:0.50 [m3/h]

’ min.dis.:0.10 [m3/h]

— Qn: 0.50 [m3/h]
ST || {1 A e
£ Dis.sum: 3.00 [m3]
o4

0.2

0.3

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

Distance of observation boreholes: J8-A =121.7m; J8-N=61.4m
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Step test analysis

Pumped well J9_A

-1 Test curve Borehole, well & aquifer
Drilled: 08/00
Latitude: 24.00125
®© Longitude: 18.21638
0 Elevation: 1209 [m]
o Depth: 142 [m]
1 amoo00000 0 00 6 00 Stick up: 0.70 [m]
—_ Bh. radius: 0.100 [m]
E 1 %—‘?VW-V 56000 Casing radius: 0.076 [m]
%)
RWL: 3.22[m]
max.drawdown: 2.99 [m]
2 h&x’bo“ 00000
Aq.type: confined
Ag.thickness:  75.00 [m]
Stratigraphy: Auob
3 P Lithology: Sandstone
000 0.0.0-0-0-0—
0 100 200 300 400 500
o Discharge diagram Test running
Start:29/08/2000 11:00:00
10 Dis.dur.: 480 [min]
= 20 Av.dis.: 30 [m3/h]
& Max.dis.: 45 [m3/h]
E 30 Min.dis.: 15 [m3/h]
o Total dis.: 240 [m3]
40 Crew: Metzger_PM
50 Supervisor: PCI
0 100 200 300 400 500
t [min]
0 Analysis method Jacob with drawdown data Results

\

~——

s [m]
N

Step 1: 15.0
Step 2: 25.0
Step 3: 35.0
Step 4: 45.0

Q [m¥h] s [m]

Linear skin factor:
Non-linear skin factor: 6.29 [d/m?3]
Effective well radius:

Well performance:

s: (B1+B2)*Q+C*Q?

Linear aquifer loss B1: 2.1E-2
Linear well loss B2:
Non-linear well loss C: 8.1E-4

-8.6E-03

Eff [%]
059 85.9
0.39 64.8
114 521
272 435

-2.80[]

1.2E-5 [m]

10 20

30 40
Q [m3/h]

50

Date 23/10/00
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J9_A

-1 Test curve Borehole, well & aquifer
Drilled: 08/00
Latitude: 24.00125
Longitude: 18.21638
0 [55°000000—5000q00 0 o100 Elevation: 1209 [m]
’f" Depth: 142 [m]
Stick up: 0.70 [m]
—_ Bh. radius: 0.100 [m]
é 1 Casing radius: 0.076 [m]
%)
RWL: 3.21[m]
max.drawdown: 2.84 [m]
2 Aq.type: confined
Ag.thickness:  75.00 [m]
Stratigraphy: Auob
3 060990000050000000 [0 © © o |0 © Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:30/08/2000 11:00:00
10 Dis.dur.: 4320 [min]
= 20 Av.dis.: 46.1[m3/h]
& Max.dis.: 48.4 [m3/h]
E 30 Min.dis.: 45 [m3/h]
o Total dis.: 3.32E3 [m?]
40 Crew: Metzger_PM
50 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+1 Analysis method Theis with drawdown data Results
Match parameter:
Q: 46.1 [m3/h]
t: 92 [min]
s: 2.55[m]
1u: 9.67E15[-]
W(u): 35.8[]
Aquifer parameter:
— T 1.24E3 [m2/d]
£ k: 16.5 [m/d]
n © dogyaSRPonR>
® e o 0.....0 0e.00.0-00000 ry oo 0TIV
_ eo%
100 L1 11 L1 1l L1111 L1 111l
100 1071 10+2 10+3 104
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J9_A

-1 Test curve Borehole, well & aquifer
Drilled: 08/00
Latitude: 24.00125
Longitude: 18.21638
0 bc,‘,\.;cxocxx'<>°—°c,o<>ﬂf‘ 008 —o o0 Elevation: 1209 [m]
ﬁgx Depth: 142 [m]
Stick up: 0.70 [m]
—_ Bh. radius: 0.100 [m]
.§. 1 Casing radius: 0.076 [m]
%)
RWL: 3.21[m]
max.drawdown: 2.84 [m]
2 Ag.type: confined
Aqg.thickness:  75.00 [m]
Stratigraphy: Auob
3 0609%00000b0000000 [0 © © o |0 © Lithology: Sandstone
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
o Discharge diagram Test running
Start:30/08/2000 11:00:00
10 Dis.dur.: 4320 [min]
= 20 Av.dis.: 46.1 [m3/h]
&> Max.dis.: 48.4 [m3/h]
é 30 Min.dis.: 45 [m3/h]
o4 Total dis.: 3.32E3 [m?]
40 Crew: Metzger_PM
50 Supervisor: PCI
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
10+1 Analysis method Theis with recovery data Results
Match parameter:
Q: 46.1 [m3/h]
t: 624 [min]
S: 2.74 [m]
1u: 3.37E22[-]
W(u): 50.9[-]
Aquifer parameter:
— T: 1.64E3 [m2/d]
£ k: 21.8 [m/d]
%)

100

M Stof 8418 L]
°

10-1 100

101 10+2
tp*dt/(tp-+dt) [-]

10+3

104
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Observation well WW31759

o Jest curve Borehole, well & aquifer
b Drilled:
g Latitude:
% Longitude:
° Elevation:
0112 Depth:
% Stick up: 0.00 [m]
.g. ¢°°°°°°° Well distance: 425.00 [m]
> e RWL: 1.33[m]
° [} max.drawdown: 0.21 [m]
0.2 ° ol o o oo [ ) olo
o o Ag.type: dry
Adg.thickness:  0.00 [m]
Stratigraphy: Auob
Lithology: Sandstone
0.3
0 1000 2000 3000 4000 5000
o Discharge diagram Test running
Start:30/08/2000 11:00:00
10 Dis.dur.: 4320 [min]
= 20 Av.dis.: 46.1[m3/h]
& Max.dis.: 48.4 [m3/h]
E 30 Min.dis.: 45 [m3/h]
o Total dis.: 3.32E3 [m?]
40 Crew: Metzger_PM
50 Supervisor: PCI
0 1000 2000 3000 4000 5000
t [min]
10 0 Analysis method Theis with drawdown data Results
g Match parameter:
. E 00000000 — Q: 46.1 [m3/h]
107 jgo—0¢ t 158 [min]
= s: 0.0891 [m]
102 1u: 16.9[-]
E W(u): 2.19[]
10-3 - Aquifer parameter:
— E T 2.16E3 [m2/d]
E =
® 1040 S: 0.00031 [-]
E
105
E
10-6
E
10-7_ 1 I I N | 1 I I | 1 I
10%1 10+2 10+3 104
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

-1 Test curve

Pumped well J9_A

Remarks

s [m]

.

Simulated draw down /
recovery curve applying
the Theis model for
confined aquifers.

The simulated curve fits
the actual data using the
following aquifer
parameter:

Confined aquifer
T = 1240 m2/day
S = 0.00005
Linear skins = 8.0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]

o Discharge diagram Discharge info
Dis.dur.:4320 [min]
tcorr: 4312 [min]

G | 111011 0 Y S IS A SN (N R T
Av.dis.: 46.13 [m3/h]
max.dis.:48.38 [m3/h]
min.dis.:45.02 [m3/h]

_ 20 Qn:  46.21 [m?¥/h]
ST (i NR AR AR AR I A P
£ Dis.sum: 3322 [m3]
© 3

40

50

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t [min]
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Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping diagnosis

s [m]

Q [m/h]

oJest curve

Pumped well J9_A

Remarks

o0 © 0 o 0of 0 © 0 0|0 © © o |0

AN

WW31759

Merged draw down data of
pumped borehole J9_A
and observation borehole
WW31759.

Although at 425 m
distance there is a clear
draw down observed in
WW31759 during
pumping.

J9-A
h-ﬁ. N

l1l..ll-llr|--llll B R B g|m

The data of the
observation borehole was
evaluated for
transmissivity and
storativity.

0 1000 2000 3000 4000
t [min]

0 Discharge diagram

5000

Discharge info

10

Dis.dur.:4320 [min]
tcorr: 4312 [min]

20

Av.dis.: 46.13 [m3/h]
max.dis.:48.38 [m3/h]
min.dis.:45.02 [m3/h]

30

Qn:  46.21 [m3/h]

Dis.sum: 3322 [m?]

40

50

o

1000 2000 3000 4000
t [min]

Distance to observation borehole WW31759 = 425 m

5000
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