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Appendices

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019
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Appendix A: Hydrocensus Water Level Data

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019
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Collar Collar | Borehole Water Level
EHID Use Cemeral Ares Description Easting MNorthing Elevation | Heaght Diepth
{mamsl} | (magl {mbel)
mbgl  |mams]

CEWOS Clewatenng Borehale Kingeverg Hill 63306 3743210 1233 (.52 111 47 11712
DEWD? Diewmenns Borzhals Einsevere Hill open pif area 563304 2743432 [ 21X {28 | 52 1170
CEWOE Dewarening Borehole Martheast side Mashs Pit 61021 8743031 11al .65 130 13 1178
CEW2S Dewaterins Borsbole In Ceniral Pit 62104 742452 1204 020 250 ] I 196
DEW2XS Dewarenng Borsbole West side of Cenmal Pit FEI04T 37435056 1 208 40 50 1 1201
CEW33 Dewatenins Borebaole [Horth side of Mashs FGEROT 4742830 1143 {50 40 12 1123
CWINY Crmmdwarer Supply Barshale West side of dirry pond (Juncton roads) S61120 3743726 1218 0.58 ] i3 1184
GWTHD rmmdwater Supply Barshole |Wash Day area FOOBE0 §r420a2 1213 02l T 18 1185
GWTINE  |Gromdwater Supply Borshale NE punins ares FE0RE0 3744622 1208 150 100 17 1181
GWT1X (rmmdwater Supply Barshole Kinzevere Hill open pit area 2674 743784 1280 02l 11 44 1 L1y
MICR03 Monitonnz Borehals Einsevere Hill opan pit area 363812 742477 I3l .58 il 36 1174
MO0 |Monitorinz Borehole East cide of TSF 2 4003 274208 1238 023 Bl 33 i 185
MO0 Moniiomng Borehals Water Borehole 21 Falibnda Villaze FEI430 27446527 I 185 050 i 1 1 183
MON10 Muonitoring Borchols Water Borehale at Mpundu Village 562378 #7445841 1187 028 5l 4 i 101
MON1I Mionitonnz Borehals Water Borebole 21 Emes Village Fh36G0 2747317 I 150 030 30 3 1 186
M4 Munitoring Borehals South sids af Cenmal Pit 2315 3743790 1213 45 17 1185
MON2T Mlomitoring Borehale Moarheast of Finzevers concession 63628 8745454 1203 050 105 245 1177
MO Muonitoring Berehale Souibeast of Kinsevere concession el aT42070 1204 (.57 88 37 1176
MON23 Miomitorins Borshale South of TSE X123 2741740 I 237 a1 10 58 1178
MO Muonitoring Berehale Narthof TSF FE2A3T 8742078 12324 .73 {3 48 1174
MON25 Momtorinz Borehals Maortheass of Mazhi P 562060 1745005 1204 070 o 25 1178
MIO2EE Muonitorng Borehale rartherest of Mach Pic 61643 §742830 1203 .55 L 42 1160
MIONET Monitorins Borehale Somheast of Cenimal Pit FE2350 143797 1218 {51 i 48 I 15
MIOBSY Muonitonns Borchale Sty of TSED! Arca 3381 741135 1215 32 1183
TSFMOND] | Monitonns Borehale Stk of TSED! Area 563038 1741614 1234 {2l 80 58 1178
TSFMOND2 |Momitonns Borehals Soath of Kinsevers Hill Towards EAF and New SI0EW TSF 563306 3743096 I 331 100 T 17 1303
TSEMONDS |Monitoring Borehole |Fear Magazine Explosive Storaze Y ard 62301 743224 13257 085 ] a3 1143
TEFMON | Meoniionns Borehale Hinsevee Hill FEEED 3742010 [ 243 04 in 3 1 180
TSEMONDS | Monitonns Borehole Taikme=s Storazs Faclny F63113 741617 1258 035 g 13 1173
TEPMONDT [Monitonne Borshals Pumiu Village FOIL50 27446101 1185 085 ] £ 1 19y
TEEMON0E |Monitorins Borehale Kinzavere Hill 563734 iT43870 1254 07E 80 37 1176
HTHI Jhuln-leve] Pressure Provometer  |Marth side of the Canmal Pir FG2035 gT42530 1214 Pare Pressure Measuremenrs

HTHX Mlulri-lewel Pressure Pierometar  |East 2de of the Cenmal Po FE2T00 2744123 1284 Pare Pressure Measurements

HTHI Mhalo-leve] Pressure Prepomster | West side of the Cenim] Pit FE20GE 28315347 I 204 Pare Pressure Measurements

HTH4 Miuli-level Pressure Prezometer  [Morth west side of the Cenima] P 61076 3742653 1205 Bare Presqure Measnurements

HTHS vlulfi-lewe! Pressure Premometer  |Moorth side of the Mash: Pie F6I03E 2745022 I 203 Pare Pressure Measurements

HTHS Melulri-leval Pressure Plevometer | South side of the Cenral it FE20OI0 FT43850 1203 Pare Presqure Measurements

H. Moswathupa

Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo

February 2019
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Appendix B: Pumping Test Data

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019
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BH DEWO08

DATE TESTED
From 21/08/2017
To 21/08/2017

DISCHARGE RATES (Q)

Q1= 5.06 I's
Q2= 10.15 I's
Q3= 20.19 I/s
Q4 = 0.00 I/s
Q5= 0.00 I's

Q6 = 0.00




STEPPED DISCHARGE TEST & RECOVERY

CONSULTANT : CONSULTANT ONSITE : MOSH
PUMP TESTING CONTRACTOR : PUMP TESTING SUPERVISOR : SAKHI
PROJECT NUMBER : PROJECT NAME : KINSEVERE GW
COORDINATES : S-11.35209 E27.56749 BOREHOLE I.D DEWO08
AQUIFER TESTING DATES : FROM : [21/08/2017 TO: |21/08/2017 PROVINCE : KATANGA
CASING HEIGHT (magl) : 0.6
BOREHOLE DEPTH (mbgl) : 125
BOREHOLE DETAILS STATIC WATER LEVEL (mbgl) 12.75
PUMP INSTALLATION DEPTH (mbgl) 120
AVAILABLE DRAWDOWN (m) 107.25
STEPPED DISCHARGE TEST & RECOVERY
STEP 1 STEP 2 STEP 3
TIME DRAW YIELD [TIME RECOVERY [TIME DRAW YIELD TIME |[RECOVERY [TIME |DRAW YIELD TIME [RECOVERY
(MIN) DOWN (M) (LIS)  |(MIN) (M) (MIN) DOWN (M) |(L/S) (MIN)  [(M) (MIN) |DOWN (M)|(L/S) (MIN)  |(m)
1 2.18 5.06 |1 1 12.78 10.15 1 1 24.50 20.19 1
2 2.85 2 2 14.49 2 2 2 Issue with dip meter
3 3.40 3 3 15.90 10.40 3 3 25.10 3
5 4.06 5.01 |5 5 17.95 5 5 25.70 5
7 4.62 5.05 |7 7 19.24 7 7 7 Issue with dip meter
10 6.24 10 10 20.58 10 10 10 Issue with dip meter
15 7.05 15 15 21.66 10.13 15 15 69.18 20.11 15
20 8.88 20 20 22.47 20 20 72.47 20.21 20
25 9.84 5.11 |25 25 22.87 25 25 86.60 30
30 10.06 30 30 23.19 10.09 30 30 89.30 20.28 40
40 10.61 5.04 |40 40 23.51 40 40 90.43 20.15 50
50 11.12 50 50 23.93 9.98 50 50 90.70 60
60 12.01 60 60 24.15 60 60 99.84 70
Average (l/s) 5.06 10.15 20.19
Average (m3/d) 436.88 877.13 1744.20
pH pH pH
TEMP °C TEMP °C TEMP °C
EC pS/cm |EC uS/cm EC uS/cm
STEP 4 STEP 5 STEP 6
TIME DRAW YIELD |TIME RECOVERY [TIME DRAW YIELD TIME |[RECOVERY |TIME [DRAW YIELD TIME _|RECOVERY
(MIN) DOWN (M) (LIS) (MIN) (M) (MIN) DOWN (M) [(L/S) (MIN) [(M) (MIN) |[DOWN (M)|(L/S) (MIN) [(M)
1 1 87.71 1 1 1 1
2 2 74.20 2 2 2 2
3 3 60.88 3 3 3 3
5 5 4552 |5 5 5 5
7 7 34.36 7 7 7 7
10 10 27.30 10 10 10 10
15 15 16.24 |15 15 15 15
20 20 6.50 20 20 20 20
25 25 5.00 25 25 25 25
30 30 3.40 30 30 30 30
40 40 2.30 40 40 40 40
50 50 1.74 50 50 50 50
60 60 1.38 60 60 60 60
70 1.17
80 1.02
90 0.92
100 0.84
120
150
180
210
240
TEMP °C 0.07 __ |TEMP °C TEMP °C
EC uS/cm 0.06 EC uS/cm EC uS/cm




CONSTANT DISCHARGE TEST DATA PLOT
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CONSULTANT : CONSULTANT ONSITE : MOSH
PUMP TESTING CONTRACTOR : PUMP TESTING SUPERVISOR : SAKHI
PROJECT NUMBER : PROJECT NAME : KINSEVERE GW
COORDINATES : S-11.35209 E27.56749 BOREHOLE I.D DEWO08
AQUIFER TESTING DATES : FROM : |22/08/2017 TO: PROVINCE : KATANGA

CASING HEIGHT (magl) : 0.6

BOREHOLE DEPTH (mbgl) : 125
BOREHOLE DETAILS STATIC WATER LEVEL (mbgl) 15.55

PUMP INSTALLATION DEPTH (mbgl) 120

AVAILABLE DRAWDOWN (m) 104.45

OBSERVATION HOLE 1 JDEW17 OBSERVATION HOLE SRKO06 OBSERVATION HOLE 3 JOBSERVATION HOLE 4

| DISCHARGE BOREHOLE Distance(my); 15 Distance(m); Distance(my; Distance(my;
TIME [CDT DRAWDOWN YIELD [TIME CDT RECOVHTIME: Drawdown Recovery TIME: Drawdown [Recovery |TIME: |Drawdown TIME: Drawdown
(MIN) | (M) (L/S) MIN (M) (min) m (m) (min) (m) (min) — [(m) (min) (m)
0.5 10.1 109.9 56.29 0.5 10.15
1 11.31 1 4950 |1 10.13 1 0.00 1 1
2 13.00 2 3907 |2 9.94 2 0.05 2 2
3 16.20 3 32.10 3 0.26 9.52 3 0.05 3 3
5 21.58 5 24.46 5 0.87 9.07 5 0.06 5 5
7 26.64 7 19.40 7 1.34 8.19 7 0.06 7 7
10 31.76 10 14.07 10 1.89 7.60 10 0.08 10 10
15 36.58 15 9.20 15 2.41 5.02 15 0.08 15 15
20 39.26 20 6.87 20 3.25 3.82 20 0.10 20 20
25 40.78 25 5.60 25 3.97 2.83 25 0.11 25 25
30 41.61 30 4.85 30 4.53 1.97 30 0.12 30 30
35 42.10 35 4.21 35 5.08 0.80 35 0.13 35 35
40 42.94 40 3.87 40 5.90 0.44 40 0.14 40 40
50 43.50 50 3.40 50 6.33 50 0.15 50 50
60 43.93 60 3.03 60 6.67 60 0.16 60 60
70 44.10 70 2.80 70 6.85 70 0.17 70 70
80 44.35 80 2.68 80 6.98 80 0.18 80 80
90 44.58 90 2.56 90 7.10 90 0.21 90 90
100 44.70 100 2.50 100 7.22 100 0.22 100 100
120 44.90 120 2.38 120 7.40 120 0.22 120 120
150 45.12 150 2.32 150 7.45 150 0.22 150 150
180 45.23 180 2.27 180 7.50 180 0.22 180 180
210 45.35 210 2.24 210 7.55 210 0.22 210 210
240 45.50 240 2.10 240 7.59 240 0.23 240 240
270 45.62 270 2.08 270 7.62 270 0.24 270 270
300 45.71 300 2.02 300 7.67 300 0.25 300 300
330 45.82 330 1.94 330 7.70 330 0.26 330 330
360 45.94 360 1.88 360 7.75 360 0.27 360 360
420 46.15 420 1.80 420 7.79 420 0.29 420 420
480 46.20 480 1.58 480 7.82 480 0.30 480 480
540 46.35 540 1.49 540 7.85 540 0.31 540 540
600 46.57 600 1.44 600 7.95 600 0.31 600 600
660 46.62 660 1.37 660 7.97 660 0.32 660 660
720 46.70 720 1.30 720 7.99 720 0.33 720 720
900 47.21 900 1.26 900 8.01 900 0.39 900 900
1000 47.62 1000 1.24 1000 8.02 100 0.40 100 100
1100 47.93 1100 1.19 1100 8.11 1100 0.41 1100 1100
1200 48.15 1200 1.15 1200 8.16 1200 0.42 1200 1200
1300 48.36 1300 1.11 1300 8.19 1300 0.42 1300 1300
1400 48.81 1400 1.09 1400 8.25 1400 1400 1400
1440 49.29 1440 1.08 1440 8.31 1440 1440 1440
1500 49.61 1500 1500 8.38 1500 1500 1500
1600 49.90 1600 1600 8.43 1600 1600 1600
1700 50.07 1700 1700 8.47 1700 1700 1700
1800 50.20 1800 1800 8.50 1800 1800 1800
1900 50.27 1900 1900 8.52 1900 1900 1900
2000 50.40 2000 2000 8.54 2000 2000 2000
2100 50.58 2100 2100 8.55 2100 2100 2100
2200 50.64 2200 2200 8.56 2200 2200 2200
2300 50.81 2300 2300 8.58 2300 2300 2300
2400 51.13 2400 2400 8.62 2400 2400 2400
2500 60.92 2500 2500 9.56 2500 2500 2500
2600 62.10 2600 2600 9.94 2600 2600 2600
2700 63.88 2700 2700 10.11 2700 2700 2700
2800 65.11 2800 2800 10.14 2800 2800 2800
2900 2900 2900 2900 2900 2900
3000 3000 3000 3000 3000 3000
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Appendix C: Airlift Testing Data

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019



Analysis of DEW31 Airlift Pumping and Recovery Data

Corehole Depth (m): 249.9 Pre-Pumping WL (m):  33.8 . . T .
Core Rod Depth (m): 180.0 Depth of Airline (m): 107.6 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual S
=1 ’
g (mitns) (mtins) vt gh to Water | Drawdown Alr injection
(m/hr) (m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
o 15 2.1 [¢— Corchole
E_ 20 2.1 < Core rods
E 25 2.1 < Air line
& 30 2.1
35 2.1
40 2.1 M Depth to pre-pumping —— 33.77
50 2.1 water level (m) ’
60 2.1
0O wve 2.1 V2 Depth to pumping Initial submergence:
43 3 14.3 74.57 40.80 water level (m) 69%
45 5 9.0 69.84 36.07
47 7 6.7 66.18 3241 Depth of airline 108
50 10 5.0 59.08 25.31 v
o 55 15 3.7 48.18 14.41
s 60] 20 3.0 43.42 9.65 Bit
§ 65 25 2.6 38.38 4.61 I_I/Bottom of core rods 180
= 70 30 2.3 36.05 2.28
75 35 2.1 34.69 0.92
80 40 2.0 34.20 0.43 Test interval 69.9
90 50 1.8 34.06 0.29
100 60 1.7 34.06 0.29 Bottom of corehole 249.9 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: TR 0.183Q
= —
E 10.00 \\ —_— ——
E 15.00 A S
a8 2000 \\
E 20 \ O 50.9 Discharge (m’/d)
E 30.00 As 30.13 Drawdown (m)
35.00 \\ T 3.1E-01 m¥d
40.00 - b 69.9 Test zone thickness (m)
K 4.4E-03 m/d
45.00

vt

100




Analysis of DEW30 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  36.8 . . T .
Core Rod Depth (m): 178.0 Depth of Airline (m): 107.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 23.0
5 259 |—> Air and water discharge
] 29.1 — Ground level
10 25.9
o 15 25.9 [¢— Corchole
£ 20 25.9 < Core rods
E 25 25.9 < Air line
& 30 259
35 29.1
40 29.1 M Depth to pre-pumping —— 36.75
50 29.1 water level (m)
60 29.1
0O wve 27.0 V2 Depth to pumping Initial submergence:
43 3 14.3 36.82 0.07 water level (m) 66%
45 5 9.0 36.82 0.07
47 7 6.7 36.82 0.07 Depth of airline 107
50 10 5.0 v
& 55 15 3.7
@ 60 20 3.0 Bit
§ 65 25 2.6 I_I/Bottom of core rods 178
a 70 30 23
75 35 2.1
80 40 2.0 Test interval 72
90 50 1.8
100 60 1.7 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.06
: 0.1830Q
= 0.06 —
E —
E 0.06 A S
a
= 0.07 ) 3
= O wve 647.7 Discharge (m’/d)
E 0.07 As 0.01 Drawdown (m)
T 12E+04 m’/d
0.07 M * b 72.0 Test zone thickness (m)
K 1.6E+02 m/d
0.07

vt

100




Analysis of DEW29 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  25.0 . . T .
Core Rod Depth (m): 190.0 Depth of Airline (m): 107.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 8.5
5 8.5 |—> Air and water discharge
] 3.6 — Ground level
10 3.1
o 15 2.1 [¢— Corchole
E_ 20 3.1 < Core rods
E 25 3.1 < Air line
& 30 3.1
35 3.1
40 2.1 M Depth to pre-pumping —— 25.00
50 water level (m)
60
0O wve 4.0 V2 Depth to pumping Initial submergence:
43 3 14.3 76.26 51.26 water level (m) 77%
45 5 9.0 70.34 45.34
47 7 6.7 65.42 40.42 Depth of airline 107
50 10 5.0 60.15 35.15 v
o 55 15 3.7 53.52 28.52
s 60] 20 3.0 5251 2751 Bit
§ 65 25 2.6 51.28 26.28 I_I/Bottom of core rods 190
= 70 30 2.3 49.98 24.98
75 35 2.1 49.27 24.27
80 40 2.0 48.60 23.60 Test interval 60
90 50 1.8 47.35 22.35
100 60 1.7 45.36 20.36 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= 10.00 —
E —
E 20.00 A S
E 30.00 \\
fé \ O wve 96.1 Discharge (ms/d)
g 40.00 As 16.82 Drawdown (m)
\\ T 1.OE+00 m¥d
30.00 e b 60.0 Test zone thickness (m)
K 1.7E-02 m/d
60.00

vt

100




Analysis of DEW28 Airlift Pumping and Recovery Data

Corehole Depth (m): 249.9 Pre-Pumping WL (m):  33.8 . . T .
Core Rod Depth (m): 180.0 Depth of Airline (m): 107.6 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual S
=1 ’
g (mitns) (mtins) vt gh to Water | Drawdown Alr injection
(m/hr) (m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
o 15 2.1 [¢— Corchole
E_ 20 2.1 < Core rods
E 25 2.1 < Air line
= 30 2.1
35 2.1
40 2.1 M Depth to pre-pumping —— 33.77
50 2.1 water level (m) ’
60 2.1
Qe 2.1 V2 Depth to pumping Initial submergence:
63 3 21.0 74.57 40.80 water level (m) 69%
65 5 13.0 69.84 36.07
67 7 9.6 66.18 3241 Depth of airline 108
70 10 7.0 59.08 25.31 v
o 75 15 5.0 48.18 14.41
s 80[ 20 4.0 43.42 9.65 Bit
§ 85 25 34 38.38 4.61 I_I/Bottom of core rods 180
= 90 30 3.0 36.05 2.28
95 35 2.7 34.69 0.92
100 40 2.5 34.20 0.43 Test interval 69.9
110 50 2.2 34.06 0.29
120 60 2.0 34.06 0.29 Bottom of corehole 249.9 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: TS 0.1830Q
s I
E 10.00 \\ —_—
E 15.00 A S
a8 2000 \\
E 20 O 50.9 Discharge (m’/d)
2 3000 As 31.49 Drawdown (m
& \ i (m)
35.00 N T 3.0E-01 m’/d
40.00 \“ b 69.9 Test zone thickness (m)
K 4.2E-03 m/d
45.00

vt

100




Analysis of DEW27 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  42.9 . . T .
Core Rod Depth (m): 178.0 Depth of Airline (m): 107.7 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 6.9
5 6.1 |—> Air and water discharge
] 9.3 — Ground level
10 6.9
o 15 6.1 [¢— Corchole
£ 20 6.9 < Core rods
E 25 6.1 < Air line
& 30 48
35 3.6
40 4.8 M Depth to pre-pumping —— 42.90
50 water level (m)
60
0O wve 6.1 V2 Depth to pumping Initial submergence:
63 3 21.0 94.00 51.10 water level (m) 60%
65 5 13.0 93.10 50.20
67 7 9.6 91.90 49.00 Depth of airline 108
70 10 7.0 90.80 47.90 v
o 75 15 5.0 86.90 44.00
E 80 20 4.0 89.20 46.30 Bit
§ 85 25 34 82.42 39.52 I_I/Bottom of core rods 178
= 90 30 3.0 80.68 37.78
95 35 2.7 78.67 35.77
100 40 2.5 77.02 34.12 Test interval 72
110 50 2.2 77.72 34.82
120 60 2.0 70.42 27.52 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= 10.00 —
E —
E 20.00 A S
S
% 30.00 * ) 3
= \,\ 0 we 147.3 Discharge (m’/d)
E 40.00 As 12.13 Drawdown (m)
N T 22E+00 m/d
50.00 N = b 72.0 Test zone thickness (m)
K 3.1E-02 m/d
60.00

100




Analysis of DEW26 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  45.2 . . T .
Core Rod Depth (m): 185.4 Depth of Airline (m): 104.5 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual S
=1 ’
g (mitns) (mtins) vt gh to Water | Drawdown Alr injection
(m/hr) (m) (m) l
3 3.6
5 3.6 |—> Air and water discharge
] 3.6 — Ground level
10 4.8
o 15 4.8 [¢— Corchole
E_ 20 4.8 < Core rods
E 25 42 < Air line
& 30 48
35 4.8
40 4.8 VY Depth to pre-pumping —— 45.15
50 3.6 water level (m) ’
60 4.8
0O wve 4.3 V2 Depth to pumping Initial submergence:
67 7 9.6 45.15 0.00 water level (m) 57%
70 10 7.0 45.13 -0.02
75 15 5.0 45.10 -0.05 Depth of airline 105
80 20 4.0 45.09 -0.06 v
o 85 25 34
s 90| 30 3.0 Bit
§ 95 35 2.7 I_I/Bottom of core rods 185.4
= 100 40 25
Test interval 64.6
Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
-1.00
: 0.183Q
; - -
=) -0.50
E As
=
;™
| — .
= 0.00 = ) 3
'g O we 103.8 Discharge (m’/d)
E As 0.04 Drawdown (m)
050 T 47E+02 m’/d
b 64.6 Test zone thickness (m)
o0 K 7.4E+00 m/d

vt




Analysis of DEW2S5 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.8 Pre-Pumping WL (m):  69.3 . . T .
Core Rod Depth (m): 185.0 Depth of Airline (m): 151.9 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
o 15 2.1 [¢— Corchole
E_ 20 2.1 < Core rods
E 25 2.1 < Air line
= 30 2.1
35 2.1
40 2.1 M Depth to pre-pumping —— 69.30
50 2.1 water level (m)
60 2.1
Qe 2.1 V2 Depth to pumping Initial submergence:
63 3 21.0 124.82 55.52 water level (m) 54%
65 5 13.0 122.78 53.48
67 7 9.6 121.60 52.30 Depth of airline 152
70 10 7.0 119.41 50.11 v
o 75 15 5.0 115.61 46.31
s 80[ 20 4.0 112.28 42.98 Bit
g 8s| 25 3.4 109.68 40.38 I_./Bottom of core rods 185
= 90 30 3.0 106.89 37.59
95 35 2.7 104.24 34.94
100 40 2.5 100.94 31.64 Test interval 65.8
110 50 2.2 97.62 28.32
120 60 2.0 94.21 2491 Bottom of corehole 250.8 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
20.00
: 0.183Q
E 30.00 \ —
E As
&
= 40.00 ) 3
CE O wve 50.9 Discharge (m’/d)
g As 9.73 Drawdown (m)
= s T 9.6E-01 m/d
&\ b 65.8 Test zone thickness (m)
N K 1.5B-02 md
60.00

vt

100




Analysis of DEW24 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.8 Pre-Pumping WL (m):  50.4 . . T .
Core Rod Depth (m): 185.0 Depth of Airline (m): 122.8 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
o 15 2.1 [¢— Corchole
E_ 20 2.1 < Core rods
E 25 2.1 < Air line
= 30 2.1
35 2.1
40 2.1 M Depth to pre-pumping —— 50.39
50 2.1 water level (m)
60 2.1
Qe 2.1 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 59%
65 5 13.0 80.70 30.31
67 7 9.6 73.32 22.93 Depth of airline 123
70 10 7.0 68.40 18.01 v
o 75 15 5.0 60.70 10.31
E 80 20 4.0 57.48 7.09 Bit
§ 85 25 34 55.00 4.61 I_I/Bottom of core rods 185
= 90 30 3.0 53.32 2.93
95 35 2.7 52.86 2.47
100 40 2.5 52.54 2.15 Test interval 65.8
110 50 2.2 52.18 1.79
120 60 2.0 51.83 1.44 Bottom of corehole 250.8 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
E 4.00 ‘N\ 0 - 1 8 3 Q
s I
£ 500 \ —
<
E 12.00 \ A S
5 \
= 16.00 ) 3
:E 2000 \ 0 we 50.9 Discharge (m’/d)
] ’ As 20.00 Drawdown (m)
& 400 T 4.7E-01 m*/d
28.00 b 65.8 Test zone thickness (m)
\b K 7.1E-03 m/d
32.00

vt

100




Analysis of DEW23 Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  28.1 . . T .
Core Rod Depth (m): 178.0 Depth of Airline (m): 108.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 4.8
5 4.8 |—> Air and water discharge
] 4.8 — Ground level
10 1.7
o 15 1.3 [¢— Corchole
E_ 20 1.0 < Core rods
E 25 1.0 < Air line
&
30 1.0
35 1.0
40 1.0 M Depth to pre-pumping —— 2811
50 1.0 water level (m)
60 1.0
0O wve 2.0 V2 Depth to pumping Initial submergence:
63 3 21.0 58.70 30.59 water level (m) 74%
65 5 13.0 50.53 2242
67 7 9.6 45.24 17.13 Depth of airline 108
70 10 7.0 40.44 12.33 v
o 75 15 5.0 36.25 8.14
E 80 20 4.0 34.01 5.90 Bit
§ 85 25 34 32.64 4.53 I_I/Bottom of core rods 178
= 90 30 3.0 31.76 3.65
95 35 2.7 31.12 3.01
100 40 2.5 30.70 2.59 Test interval 72
110 50 2.2 30.08 1.97
120 60 2.0 28.72 0.61 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
s TS 0.1830Q
= N — v
E 8.00 —_—
E 12.00 \ A S
a 1600 \\
% 20.00 \\ O 48.7 Discharge (m*/d)
& 2400 As 16.52 Drawdown (m)
& \ 5
28.00 T 5.4E-01 m’/d
12.00 \’ b 72.0 Test zone thickness (m)
K 7.5E-03 m/d
36.00

vt

100




Analysis of HTHO06 (Test 3) Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  38.1 . . T .
Core Rod Depth (m): 208.0 Depth of Airline (m): 165.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 |—> Air and water discharge
] — Ground level
10
%” 15 [— Corchole
g‘ 20 < Core rods
£ 25 < Air line
30
40 Y __ Depth to pre-pumping 38.10
50 water level (m)
60
0 we 2.1 Y? Depth to pumping Initial submergence:
63 3 21.0 water level (m) 77%
65 5 13.0
67 7 9.6 | Depth of airline 165
70 10 7.0
:E’ 75 15 5.0 Bit
g 80 20 4.0 I_I/Bottom of core rods 208
& 85 25 3.4
90 30 3.0 148.97 110.87
100 40 2.5 146.44 108.34 Test interval 42
110 50 2.2 143.93 105.83
120 60 2.0 141.55 103.45 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
100.00
: 0.183Q
E =
E 104.00 ' A S
a
% 0O wve 50.9 Discharge (ms/d)
E 108.00 As 7.42 Drawdown (m)
T 13E+00 m’/d
b 42.0 Test zone thickness (m)
K 3.0E-02 m/d
112.00
1 10 100
vt




Analysis of HTHO06 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 203.0 Pre-Pumping WL (m):  38.6 . . T .
Core Rod Depth (m): 143.0 Depth of Airline (m): 135.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 10.3
5 12.2 |—> Air and water discharge
] 10.3 — Ground level
10 10.3
%” 15 10.3 [— Corchole
g‘ 20 8.5 < Core rods
£ 25 8.5 < Air line
30 8.5
40 8.5 Y __ Depth to pre-pumping 38.56
50 8.5 water level (m)
60 8.5
0 we 9.5 Y? Depth to pumping Initial submergence:
63 3 21.0 47.00 8.44 water level (m) 71%
65 5 13.0 40.17 1.61
67 7 9.6 39.06 0.50 | Depth of airline 135
70 10 7.0 38.83 0.27
:E’ 75 15 5.0 38.74 0.18 Bit
g 80 20 4.0 38.70 0.14 I_I/Bottom of core rods 143
& 85 25 34 38.68 0.12
90 30 3.0 38.67 0.11
100 40 2.5 38.65 0.09 Test interval 60
110 50 2.2 38.64 0.08
120 60 2.0 38.63 0.07 Bottom of corehole 203 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
-2.00
: 0.1830Q
5 M —_— -
=}
T 200 \ A S
: ~~
% 0O wve 227.1 Discharge (ms/d)
E 6.00 As 1.11 Drawdown (m)
\ T 3.7E+01 m/d
b 60.0 Test zone thickness (m)
K 6.2E-01 m/d
10.00
1 10 100




Analysis of HTHO06 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 104.5 Pre-Pumping WL (m):  35.3 . . T .
Core Rod Depth (m): 98.0 Depth of Airline (m): 90.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
%” 15 2.1 [— Corchole
g‘ 20 2.1 < Core rods
£ 25 2.1 < Air line
30 2.1
40 2.1 Y __ Depth to pre-pumping 3507
50 2.1 water level (m)
60 2.1
0 we 2.1 Y? Depth to pumping Initial submergence:
63 3 21.0 60.21 24.94 water level (m) 61%
65 5 13.0 53.73 18.46
67 7 9.6 48.76 13.49 | Depth of airline 90
70 10 7.0 43.67 8.40
:E’ 75 15 5.0 39.85 4.58 Bit
g 80 20 4.0 39.05 3.78 I_I/Bottom of core rods 98
& 85 25 34 38.97 3.70
90 30 3.0 38.95 3.68
100 40 2.5 38.95 3.68 Test interval 6.5
110 50 2.2 38.95 3.68
120 60 2.0 38.95 3.68 Bottom of corehole 104.5 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: RN 0.183Q
= 4.00 -
E 8.00 \ o A
A T~
N >
e 12.00 \
E 16.00 0 we 50.4 Discharge (m’/d)
2 \\ As 0.80 Drawdown (m)
=4 20.00 5
\ T 1.2E+01 m“/d
24.00 N b 6.5 Test zone thickness (m)
K 1.8E+00 m/d
28.00

10

vt

100




Analysis of HTHOS (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 150.0 Pre-Pumping WL (m):  20.7 . . T .
Core Rod Depth (m): 108.0 Depth of Airline (m): 100.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
%” 15 2.1 [— Corchole
g‘ 20 2.1 < Core rods
£ 25 2.1 < Air line
30 2.1
40 2.1 Y __ Depth to pre-pumping 2071
50 2.1 water level (m)
60 2.1
0 we 2.1 Y? Depth to pumping Initial submergence:
63 3 21.0 31.66 10.95 water level (m) 79%
65 5 13.0 28.91 8.20
67 7 9.6 28.06 7.35 | Depth of airline 100
70 10 7.0 27.50 6.79
:E’ 75 15 5.0 26.96 6.25 Bit
g 80 20 4.0 26.59 5.88 I_I/Bottom of core rods 108
& 85 25 34 26.34 5.63
90 30 3.0 26.15 5.44
100 40 2.5 25.92 5.21 Test interval 42
110 50 2.2 25.79 5.08
120 60 2.0 25.68 4.97 Bottom of corehole 150 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= 2.00 —
E —
E 4.00 A S
;™
% 6.00 \ ' R
= \ 0 we 50.4 Discharge (m’/d)
E 8.00 S As 2.27 Drawdown (m)
K T 4.1E+00 m’/d
10.00 \ b 42.0 Test zone thickness (m)
K 9.7E-02 m/d
12.00
1 10 100
vt




Analysis of HTHOS (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 111.0 Pre-Pumping WL (m):  25.5 . . T .
Core Rod Depth (m): 64.0 Depth of Airline (m): 60.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
%” 15 2.1 [— Corchole
g‘ 20 2.1 < Core rods
£ 25 2.1 < Air line
30 2.1
40 2.1 Y __ Depth to pre-pumping 25.54
50 2.1 water level (m)
60 2.1
0 we 2.1 Y? Depth to pumping Initial submergence:
63 3 21.0 30.48 4.94 water level (m) 57%
65 5 13.0 29.04 3.50
67 7 9.6 28.10 2.56 | Depth of airline 60
70 10 7.0 27.34 1.80
:E’ 75 15 5.0 26.78 1.24 Bit
z 80 20| 40 26.52 0.98 I_./Bottom of core rods 64
& 85 25 34 26.37 0.83
90 30 3.0 26.27 0.73
100 40 2.5 26.15 0.61 Test interval 47
110 50 2.2 26.09 0.55
120 60 2.0 26.05 0.51 Bottom of corehole 111 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
z =
=}
E 2.00 A S
£ N
_E \\ O we 50.4 Discharge (ms/d)
E 4.00 As 1.32 Drawdown (m)
\ T 7.0E+00 m’/d
b 47.0 Test zone thickness (m)
K 1.5E-01 m/d
6.00
1 10 100




Analysis of HTHO04 (Test 3) Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m): 724 . . T .
Core Rod Depth (m): 220.0 Depth of Airline (m): 220.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual s
=1 ’
g (mitns) (mtins) vt gh to Water | Drawdown Alr injection
(m/hr) (m) (m) l
3 1.1
5 1.1 |—> Air and water discharge
] L1 — Ground level
10 1.1
%” 15 1.1 [— Corchole
g‘ 20 1.1 < Core rods
£ 25 1.1 < Air line
30 1.1
40 1.1 Y __ Depth to pre-pumping 72,39
50 1.1 water level (m) ’
60 1.1
0 we 1.1 Y? Depth to pumping Initial submergence:
63 3 21.0 149.00 76.61 water level (m) 67%
65 5 13.0 147.92 75.53
67 7 9.6 144.21 71.82 | Depth of airline 220
70 10 7.0 141.26 68.87
:E’ 75 15 5.0 137.46 65.07 Bit
z 80| 20 4.0 132.27 59.88 I_./Bottom of core rods 220
& 85 25 34 126.16 53.77
90 30 3.0 121.61 49.22
100 40 2.5 113.12 40.73 Test interval 30
110 50 2.2 105.69 33.30
120 60 2.0 99.25 26.86 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= —
E 20.00 —_—
E 30.00 A A S
& 4000 \\
s N O 26.4 Discharge (m*/d)
E 60.00 As 19.65 Drawdown (m)
70.00 \\ T 2.5E-01 m¥/d
20.00 TS— b 30.0 Test zone thickness (m)
K 8.2E-03 m/d
90.00

vt

100




Analysis of HTHO04 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 189.0 Pre-Pumping WL (m):  104.6 . . T .
Core Rod Depth (m): 165.0 Depth of Airline (m): 165.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 1.1
5 1.1 |—> Air and water discharge
] L1 — Ground level
10 1.1
%” 15 1.1 [— Corchole
g‘ 20 1.1 < Core rods
£ 25 1.1 < Air line
30 1.1
40 Y __ Depth to pre-pumping 104.60
50 water level (m)
60
0 we 1.1 Y? Depth to pumping Initial submergence:
63 3 21.0 132.60 28.00 water level (m) 37%
65 5 13.0 132.60 28.00
67 7 9.6 132.60 28.00 | Depth of airline 165
70 10 7.0 132.60 28.00
:E’ 75 15 5.0 132.59 27.99 Bit
z 80| 20 4.0 132.59 27.99 I_./Bottom of core rods 165
& 85 25 34 132.59 27.99
90 30 3.0 132.59 27.99
100 40 2.5 132.59 27.99 Test interval 24
110 50 2.2
120 60 2.0 Bottom of corehole 189 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.183Q
= 10.00 -
E —
E 20.00 A S
é 30.00 soeeme—e —s *
% 40,00 0 we 26.4 Discharge (ms/d)
g As 0.01 Drawdown (m)
a 50.00 T 4.8E+02 m¥d
b 24.0 Test zone thickness (m)
60.00 K 2.0E+01 m/d

vt

100




Analysis of HTHO04 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 133.0 Pre-Pumping WL (m):  73.0 . . T .
Core Rod Depth (m): 106.0 Depth of Airline (m): 100.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 3.1
5 3.1 |—> Air and water discharge
] 3.1 — Ground level
10 3.1
%” 15 3.1 [— Corchole
g‘ 20 3.1 < Core rods
£ 25 3.1 < Air line
30 3.1
40 3.1 Y __ Depth to pre-pumping 73.04
50 3.1 water level (m)
60 3.1
0 we 3.1 Y? Depth to pumping Initial submergence:
63 3 21.0 72.48 -0.56 water level (m) 27%
65 5 13.0 72.48 -0.56
67 7 9.6 72.48 -0.56 | Depth of airline 100
70 10 7.0 72.48 -0.56
:E’ 75 15 5.0 72.48 -0.56 Bit
g 80 20 4.0 I_I/Bottom of core rods 106
& 85 25 3.4
90 30 3.0
100 40 2.5 Test interval 27
110 50 2.2
120 60 2.0 Bottom of corehole 133 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
-0.75
: 0.1830Q
z =
=}
E As
5 -0.65
% 0 we 74.9 Discharge (m’/d)
E As 0.01 Drawdown (m)
oss s ——s T 14E+03 m’/d
b 27.0 Test zone thickness (m)
K 5.1E+01 m/d

vt

100




Analysis of HTHO3 (Test 4) Airlift Pumping and Recovery Data

Corehole Depth (m): 250.0 Pre-Pumping WL (m):  50.0 . . T .
Core Rod Depth (m): 214.0 Depth of Airline (m): 165.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 1.3 — Ground level
10 0.8
%” 15 0.8 [— Corchole
g‘ 20 0.8 < Core rods
£ 25 0.8 < Air line
30 0.8
40 0.8 Y __ Depth to pre-pumping 50.00
50 0.8 water level (m)
60 0.8
0 we 1.1 Y? Depth to pumping Initial submergence:
63 3 21.0 114.00 64.00 water level (m) 70%
65 5 13.0 103.11 53.11
67 7 9.6 91.19 41.19 | Depth of airline 165
70 10 7.0 83.75 33.75
g 75 15 5.0 72.54 22.54 Bit
z 80 20| 40 66.50 16.50 I_./Bottom of core rods 214
& 85 25 34 63.37 13.37
90 30 3.0 61.73 11.73
100 40 2.5 60.36 10.36 Test interval 36
110 50 2.2 59.76 9.76
120 60 2.0 59.41 9.41 Bottom of corehole 250 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= 10.00 e —
: TN = T
E 20.00 \ A S
é 30.00
% 40.00 \ 0O wve 25.4 Discharge (ms/d)
z ‘ ‘\ As 24.69 Drawdown (m)
B s N T 1.9E-01 m’/d
\ b 36.0 Test zone thickness (m)
60.00 . K 52E-03 m/d

vt

100




Analysis of HTHO3 (Test 3) Airlift Pumping and Recovery Data

Corehole Depth (m): 213.4 Pre-Pumping WL (m):  45.8 . . T .
Core Rod Depth (m): 146.0 Depth of Airline (m): 135.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
%” 15 2.1 [— Corchole
g‘ 20 2.1 < Core rods
£ 25 2.1 < Air line
30 2.1
40 2.1 Y __ Depth to pre-pumping 45.84
50 2.1 water level (m)
60 2.1
0 we 2.1 Y? Depth to pumping Initial submergence:
63 3 21.0 97.14 51.30 water level (m) 66%
65 5 13.0 90.49 44.65
67 7 9.6 84.81 38.97 | Depth of airline 135
70 10 7.0 78.12 32.28
g 75 15 5.0 70.45 24.61 Bit
z 80| 20 4.0 65.83 19.99 I_./Bottom of core rods 146
& 85 25 34 63.07 17.23
90 30 3.0 61.62 15.78
100 40 2.5 60.37 14.53 Test interval 67.4
110 50 2.2 59.84 14.00
120 60 2.0 59.55 13.71 Bottom of corehole 2134 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
10.00
£ 2000 = ——
=}
AN As
~ 30.00
2
E 40.00 O we 50.4 Discharge (m’/d)
E As 21.74 Drawdown (m)
50.00 - T 42E-01 m/d
b 67.4 Test zone thickness (m)
K 6.3E-03 m/d
60.00
1 10 100
vt




Analysis of HTHO3 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 134.4 Pre-Pumping WL (m):  57.9 . . T .
Core Rod Depth (m): 110.0 Depth of Airline (m): 105.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 8.5
5 10.3 |—> Air and water discharge
] 10.3 — Ground level
10 10.3
%” 15 10.3 [— Corchole
g‘ 20 10.3 < Core rods
£ 25 10.3 < Air line
30 10.3
40 10.3 Y __ Depth to pre-pumping 57.85
50 10.3 water level (m)
60 10.3
0 we 10.1 Y? Depth to pumping Initial submergence:
63 3 21.0 57.95 0.10 water level (m) 45%
65 5 13.0 57.94 0.09
67 7 9.6 57.94 0.09 | Depth of airline 105
70 10 7.0 57.94 0.09
:E’ 75 15 5.0 57.94 0.09 Bit
g 80 20 4.0 57.94 0.09 I_I/Bottom of core rods 110
& 85 25 3.4
90 30 3.0
100 40 2.5 Test interval 24.4
110 50 2.2
120 60 2.0 Bottom of corehole 1344 Not to Scale

Residual Drawdown (m)

0.06

0.08

0.10

0.12

Recovery vs. #/#' Following Airlift Pumping

Theis (1935) Recovery Method

B 0.183Q
- As

O we 242.1 Discharge (ms/d)
As 0.02 Drawdown (m)
T 3.0E+03 m/d
b 24.4 Test zone thickness (m)
K 1.2E+02 m/d

vt

100




Analysis of HTHO3 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 98.4 Pre-Pumping WL (m):  47.5 . . T .
Core Rod Depth (m): 91.0 Depth of Airline (m): 90.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual s
=1 ’
g (mitns) (mtins) vt gh to Water | Drawdown Alr injection
(m/hr) (m) (m) l
3 5.4
5 6.9 |—> Air and water discharge
] 6.9 — Ground level
10 6.9
%” 15 6.9 [— Corchole
g‘ 20 6.9 < Core rods
£ 25 6.9 < Air line
30 6.9
Y __ Depth to pre-pumping 47.52
water level (m)
0 we 6.7 v? Depth to pumping Initial submergence:
33 3 11.0 53.78 6.26 water level (m) 47%
35 5 7.0 52.43 491
37 7 5.3 52.38 4.86 | Depth of airline 90
40 10 4.0 52.36 4.84
:E’ 45 15 3.0 52.32 4.80 Bit
g 50 20 2.5 52.30 4.78 I_I/Bottom of core rods 91
& 550 25 2.2
60 30 2.0
Test interval 7.4
Bottom of corehole 98.4 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
1.00
= —
E —
E 2.00 A S
a 3.00
E 4.00 0 we 160.4 Discharge (m’/d)
2 —— . As 0.13 Drawdown (m)
=4 5.00 - 5
T 2.3E+02 m'/d
6.00 b 7.4 Test zone thickness (m)
K 3.1E+01 m/d
7.00

vt

100




Analysis of HTHO02 (Test 3) Airlift Pumping and Recovery Data

Corehole Depth (m): 290.0 Pre-Pumping WL (m):  42.9 . . T .
Core Rod Depth (m): 264.0 Depth of Airline (m): 264.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 5.4
5 19.1 |—> Air and water discharge
] 19.1 — Ground level
10 19.1
%” 15 24.6 [— Corchole
E‘ 20 24.6 < Core rods
£ 25 24.6 < Air line
30 24.6
40 21.7 Y __ Depth to pre-pumping 42.88
50 21.7 water level (m)
60 21.7
0 we 20.5 Y? Depth to pumping Initial submergence:
63 3 21.0 62.32 19.44 water level (m) 84%
65 5 13.0 59.71 16.83
67 7 9.6 56.89 14.01 | Depth of airline 264
70 10 7.0 54.61 11.73
:E’ 75 15 5.0 52.57 9.69 Bit
g 80 20 4.0 51.50 8.62 I_I/Bottom of core rods 264
& 85 25 34 50.98 8.10
90 30 3.0 50.59 7.71
100 40 2.5 50.02 7.14 Test interval 26
110 50 2.2 49.51 6.63
120 60 2.0 49.02 6.14 Bottom of corehole 290 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
= 200 -
E 3.00 _— - -
<
= As
=] 6.00
;é ;gg \ 0O e 492 8 Discharge (m’/d)
S o0 e As 12.81 Drawdown (m)
% ow \\ T 7.0E+00 m’/d
11.00 N b 26.0 Test zone thickness (m)
12.00 K 27E-01 md
13.00
1 10
vt




Analysis of HTHO02 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 210.0 Pre-Pumping WL (m):  41.8 . . T .
Core Rod Depth (m): 174.0 Depth of Airline (m): 174.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 4.2
5 4.2 |—> Air and water discharge
] 510 — Ground level
10 19.1
%” 15 8.5 [— Corchole
g‘ 20 8.5 < Core rods
£ 25 6.9 < Air line
30 6.9
40 6.9 Y __ Depth to pre-pumping 41.81
50 6.9 water level (m)
60 6.9
0 we 11.8 Y? Depth to pumping Initial submergence:
63 3 21.0 water level (m) 76%
65 5 13.0 71.09 29.28
67 7 9.6 58.06 16.25 | Depth of airline 174
70 10 7.0 50.58 8.77
:E’ 75 15 5.0 46.10 4.29 Bit
z 80| 20 4.0 44.90 3.09 I_./Bottom of core rods 174
& 85| 25 34 44.44 2.63
90 30 3.0 43.74 1.93
100 40 2.5 43.13 1.32 Test interval 36
110 50 2.2 42.67 0.86
120 60 2.0 42.48 0.67 Bottom of corehole 210 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: ~ 0.1830Q
£ 20 \ —_——
=}
'; 3.00 \ A S’
g 4.00
% 5.00 \
2 6.00 \ 0O wve 282.8 Discharge (m*/d)
E 700 \ As 3.62 Drawdown (m)
8.00 \ T 14E+01 m’/d
900 \, b 36.0 Test zone thickness (m)
K 4.0E-01 m/d
10.00

vt




Analysis of HTHO02 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 168.0 Pre-Pumping WL (m):  41.5 . . T .
Core Rod Depth (m): 126.0 Depth of Airline (m): 126.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 1.0
5 1.0 |—> Air and water discharge
] L0 — Ground level
10 1.0
%” 15 1.0 [— Corchole
g‘ 20 1.0 < Core rods
£ 25 1.0 < Air line
30 1.0
40 1.0 Y __ Depth to pre-pumping 41.54
50 1.0 water level (m)
60 1.0
0 we 1.0 Y? Depth to pumping Initial submergence:
63 3 21.0 water level (m) 67%
65 5 13.0
67 7 9.6 | Depth of airline 126
70 10 7.0
:E’ 75 15 5.0 48.52 6.98 Bit
z 80 20| 40 4332 6.78 I_./Bottom of core rods 126
& 85 25 34 48.18 6.64
90 30 3.0 48.06 6.52
100 40 2.5 47.75 6.21 Test interval 42
110 50 2.2 47.17 5.63
120 60 2.0 46.20 4.66 Bottom of corehole 168 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
4.00
: 0.1830Q
= 1 =
=) 5.00
E As
g
% 6.00 N\ . 3
IE 0O wve 25.0 Discharge (m’/d)
g As 0.31 Drawdown (m)
~ 7.00 g 2
T 1.5E+01 m“/d
b 42.0 Test zone thickness (m)
K 3.5E-01 m/d
8.00
1 10 100
vt




Analysis of HTHO1 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 187.0 Pre-Pumping WL (m):  36.4 . . T .
Core Rod Depth (m): 167.0 Depth of Airline (m): 167.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 6.9
5 6.9 |—> Air and water discharge
] 6.9 — Ground level
10 8.5
%” 15 8.5 [— Corchole
g‘ 20 8.5 < Core rods
£ 25 8.5 < Air line
30 8.5
40 9.3 Y __ Depth to pre-pumping 36.39
50 9.3 water level (m)
60 10.3
0 we 8.4 Y? Depth to pumping Initial submergence:
63 3 21.0 36.39 0.00 water level (m) 78%
65 5 13.0 36.54 0.15
67 7 9.6 36.60 0.21 | Depth of airline 167
70 10 7.0 36.61 0.22
:E’ 75 15 5.0 36.56 0.17 Bit
g 80 20 4.0 36.58 0.19 I_I/Bottom of core rods 167
& 85 25 3.4
90 30 3.0
100 40 2.5 Test interval 20
110 50 2.2
120 60 2.0 Bottom of corehole 187 Not to Scale

Residual Drawdown (m)

-1.00

-0.50

0.00

0.50

Recovery vs. #/#' Following Airlift Pumping

Theis (1935) Recovery Method

B 0.183Q
- As

O we 200.5 Discharge (ms/d)
As 0.05 Drawdown (m)
T 73E+02 m/d
b 20.0 Test zone thickness (m)
K 3.7E+01 m/d

vt

100




Analysis of HTHO1 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 157.0 Pre-Pumping WL (m):  36.3 . . T .
Core Rod Depth (m): 133.0 Depth of Airline (m): 133.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
~ , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 21.7
5 21.7 |—> Air and water discharge
] 217 — Ground level
10 21.7
%” 15 19.1 [— Corchole
g‘ 20 19.1 < Core rods
£ 25 20.4 < Air line
30 20.4
40 21.7 Y __ Depth to pre-pumping 36.27
50 20.4 water level (m)
60 20.4
0 we 20.7 Y? Depth to pumping Initial submergence:
63 3 21.0 37.12 0.85 water level (m) 73%
65 5 13.0 36.94 0.67
67 7 9.6 36.34 0.07 | Depth of airline 133
70 10 7.0 36.31 0.04
:E’ 75 15 5.0 36.27 0.00 Bit
z 80 20| 40 36.27 0.00 I_./Bottom of core rods 133
& 85 25 34 36.27 0.00
90 30 3.0
100 40 2.5 Test interval 24
110 50 2.2
120 60 2.0 Bottom of corehole 157 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
-1.00
: 0.183Q
= - —_—
=) -0.50
E As
a
= 00 ————— ' R
= 0O wve 497 .4 Discharge (m’/d)
2 As 0.07 Drawdown (m)
~ 0.50 2
T 1.3E+03 m"/d
\’\‘ b 24.0 Test zone thickness (m)
o0 K 5.4E+01 m/d

vt

100




Analysis of KSV17004 Airlift Pumping and Recovery Data

Corehole Depth (m): 330.9 Pre-Pumping WL (m): 117.5 . . T .
Core Rod Depth (m): 206.0 Depth of Airline (m): 191.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 0.5
5 0.5 |—> Air and water discharge
] 0.5 — Ground level
10 0.5
o 15 0.5 [¢— Corchole
£ 20 0.5 < Core rods
E 25 0.5 < Air line
& 30 0.5
35 0.5 Y Depth to pre-pumping —— 117.45
40 0.5 water level (m)
50 0.5
60 0.5
0O wve 0.5 V2 Depth to pumping Initial submergence:
63 3 21.0 118.16 0.71 water level (m) 39%
65 5 13.0 118.14 0.69
67 7 9.6 118.12 0.67 Depth of airline v 191
70 10 7.0 118.12 0.66
o 75 15 5.0 118.10 0.65 Bit
S 80[ 20 4.0 118.02 0.57 l_l‘/Bonom of core rods 206
g 85 25 3.4 118.02 0.57
= 90 30 3.0 118.02 0.57
95 35 2.7 118.08 0.63 Test interval 124.9
100 40 2.5 118.06 0.61
110 50 2.2 118.06 0.61
120 60 2.0 118.05 0.60 Bottom of corehole 330.9 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.55
s .. - 0.1830Q
E 0.59 [ \ e
E 0.61 Yoo I \ A S
E 0.63 \l
_E 0.65 \\ O 12.2 Discharge (m*/d)
3 0.67 As .
E \ 0.02 D12‘awd0wn (m)
0.69 T 1.1E+02 m'/d
o1 \ b 124.9 Test zone thickness (m)
073 K 9.0E-01 m/d

vt

100




Analysis of KSV17005 (Test2) Airlift Pumping and Recovery Data

Corehole Depth (m): 306.5 Pre-Pumping WL (m):  105.4 . . T .
Core Rod Depth (m): 264.5 Depth of Airline (m): 165.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 0.5
5 0.5 |—> Air and water discharge
] 0.5 — Ground level
10 0.5
o 15 0.5 [¢— Corchole
£ 20 0.5 < Core rods
E 25 0.5 < Air line
& 30 0.5
35 0.5 Y Depth to pre-pumping —— 105.40
40 0.5 water level (m)
50 0.5
60 0.5
0O wve 0.5 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 36%
65 5 13.0 111.81 6.40
67 7 9.6 110.95 5.55 Depth of airline v 165
70 10 7.0 110.87 5.47
75 15 5.0 110.77 5.37 Bit
g 80[ 20 4.0 110.74 534 ._./Bottom of core rods 264.5
g 85| 25 34 110.69 5.29 T
& 90 30 3.0 110.63 5.23
95 35 2.7 110.57 5.17 Test interval 42
100 40 2.5 110.52 5.12
110 50 2.2 110.39 4.99
120 60 2.0 110.90 5.49
¥ Bottom of corehole 306.5 Not to Scale

Residual Drawdown (m)

4.50

5.50

6.50

Recovery vs. #/¢' Following Airlift Pumping

S

vt'

100

Theis (1935) Recovery Method

B 0.1830Q
~As

O e 12.2 Discharge (m’/d)
As 0.26 Drawdown (m)
T 8.6E+00 m’/d

b 42.0 Test zone thickness (m)
K 2.1E-01 m/d




Analysis of KSV17005 (Testl) Airlift Pumping and Recovery Data

Corehole Depth (m): 264.5 Pre-Pumping WL (m):  110.8 . . T .
Core Rod Depth (m): 194.0 Depth of Airline (m): 165.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 0.5
5 0.5 |—> Air and water discharge
] 0.5 — Ground level
10 0.5
o 15 0.5 [¢— Corchole
£ 20 0.5 < Core rods
E 25 0.5 < Air line
& 30 0.5
35 Y Depth to pre-pumping —— 110.80
40 water level (m)
50
60
0O wve 0.5 V2 Depth to pumping Initial submergence:
63 3 21.0 112.97 2.16 water level (m) 33%
65 5 13.0 112.96 2.16
67 7 9.6 112.96 2.16 Depth of airline v 165
70 10 7.0 112.96 2.15
75 15 5.0 112.96 2.15 Bit
g 80[ 20 4.0 112.96 2.15 ._./Bottom of core rods 194
g 85| 25 34 112.95 2.15 T
& 90 30 3.0 112.95 2.15
95 35 2.7 112.95 2.15 Test interval 70.5
100 40 2.5 112.94 2.14
110 50 2.2 112.93 2.13
120 60 2.0 112.93 2.12
¥ Bottom of corehole 264.5 Not to Scale
Recovery vs. ¢/’ Following Airlift Pumping Theis (1935) Recovery Method
2.10
g 0.183¢
z e —
=) 2.12
E \& As
a
= 2.14 ) 3
§ O wve 12.2 Discharge (m’/d)
E As 0.01 Drawdown (m)
216 > ~—, T 17E+02 m’/d
b 70.5 Test zone thickness (m)
K 2.4E+00 m/d
2.18
1 10 100
vt'




Analysis of KSVSS51 Airlift Pumping and Recovery Data

Corehole Depth (m): 140.0 Pre-Pumping WL (m): 4.7 . . T .
Core Rod Depth (m): 72.0 Depth of Airline (m): 62.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
5 0.5
7 0.5 |—> Air and water discharge
10 0.5 — Ground level
15 0.5
o 20 0.5 [¢— Corchole
£ 25 0.5 < Core rods
E 30 0.5 < Air line
= 35 0.5
Y Depth to pre-pumping —— 474
water level (m)
0O wve 0.5 V2 Depth to pumping Initial submergence:
38 3 12.7 37.45 32.71 water level (m) 92%
40 5 8.0 34.53 29.79
42 7 6.0 33.65 28.91 Depth of airline v 62
46 11 4.1 29.80 25.06
47 12 3.9 29.06 24.32 Bit
g 50 15 33 26.76 22.02 l_l‘/Bonom of core rods 72
g 53 18 2.9 24.67 19.93 T
& 55 20 2.7 23.59 18.85
61 26 2.3 19.79 15.05 Test interval 68
65 30 2.2 17.60 12.86
75 40 1.9 13.60 8.86
85 50 1.7 11.30 6.56
95 60 1.6 10.62 5.88 ¥ Bottom of corehole 140 Not to Scale

Residual Drawdown (m)

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

Recovery vs. #/¢' Following Airlift Pumping

Theis (1935) Recovery Method

AN

As

\
AN

T 22E-01 m/d

K 3.3E-03 m/d

vt'

100

0.183Q

O e 12.2 Discharge (m’/d)
As 10.06 Drawdown (m)

b 68.0 Test zone thickness (m)




Analysis of KTCSS320 (Test 2) Airlift Pumping and Recovery Data

Corehole Depth (m): 273.9 Pre-Pumping WL (m): 9.3 . . T .
Core Rod Depth (m): 219.9 Depth of Airline (m): 64.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 2.1
5 2.1 |—> Air and water discharge
] 21 — Ground level
10 2.1
o 15 2.1 [¢— Corchole
E_ 20 2.1 < Core rods
E 25 2.1 < Air line
= 30 2.1
35 2.1 Y Depth to pre-pumping —— 931
40 2.1 water level (m)
50 2.1
60 3.7
0O wve 2.3 V2 Depth to pumping Initial submergence:
63 3 21.0 10.39 1.08 water level (m) 85%
65 5 13.0 10.34 1.03
67 7 9.6 10.34 1.03 Depth of airline v 64
70 10 7.0 10.34 1.03
o 75 15 5.0 10.34 1.03 Bit
§ 80 20 4.0 ._I/Bottom of core rods 219.9
g 85 25 3.4
a o] 30 30
95 35 2.7 Test interval 54
100 40 2.5
110 50 2.2
120 60 2.0 Bottom of corehole 273.9 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.40
g 0.183Q
= —
2 o060 —
<
E 0.70 A S
a
= 0.80 ) 3
CE 0.90 O wve 54.1 Discharge (m’/d)
g ' As 0.05 Drawdown (m)
1.00 pe—— T 2.0E+02 m¥d
1.10 b 54.0 Test zone thickness (m)
. —~ K 3.7E+00 m/d

vt

100




Analysis of KTCSS320 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 197.4 Pre-Pumping WL (m): 424 . . T .
Core Rod Depth (m): 104.0 Depth of Airline (m): 94.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 4.6
5 3.7 |—> Air and water discharge
] 3.7 — Ground level
10 3.7
o 15 3.7 [¢— Corchole
£ 20 3.7 < Core rods
E 25 3.7 < Air line
& 30 3.7
35 3.7 Y Depth to pre-pumping —— 42.40
40 3.7 water level (m)
50 3.7
60 3.7
0O wve 3.8 V2 Depth to pumping Initial submergence:
63 3 21.0 43.06 0.66 water level (m) 55%
65 5 13.0 43.00 0.60
67 7 9.6 42.98 0.58 Depth of airline v 94
70 10 7.0 4297 0.57
. 75 15 5.0 42.95 0.55 Bit
S 80[ 20 4.0 42.93 0.53 l_l‘/Bonom of core rods 104
g 85 25 3.4 4291 0.51
= 90 30 3.0 42.90 0.50
95 35 2.7 42.89 0.49 Test interval 934
100 40 2.5 42.89 0.48
110 50 2.2 42.88 0.48
120 60 2.0 42.86 0.46 Bottom of corehole 197.4 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.40
: 0.1830Q
z \ =
=}
E 0.50 A S
a
fé O wve 91.4 Discharge (ms/d)
g 0.60 N I As 0.05 Drawdown (m)
\ T 33E+02 mYd
b 93.4 Test zone thickness (m)
K 3.6E+00 m/d
0.70
1 10 100
vt'




Analysis of KSV17002 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 181.0 Pre-Pumping WL (m): 6.5 . . T .
Core Rod Depth (m): 120.0 Depth of Airline (m): 80.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 6.6
5 6.6 |—> Air and water discharge
] 3.2 — Ground level
10 5.2
o 15 5.2 [¢— Corchole
E_ 20 5.2 < Core rods
E 25 5.2 < Air line
& 30 4.6
35 4.6 Y Depth to pre-pumping —— 6.50
40 5.2 water level (m)
50 4.0
60 5.2
0O wve 53 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 92%
65 5 13.0 6.62 0.12
67 7 9.6 6.60 0.10 Depth of airline v 80
70 10 7.0 6.60 0.09
. 75 15 5.0 6.59 0.09 Bit
S 80 20| 40 6.59 0.09 l_l‘/Bonom of core rods 120
g 85| 25 34 6.58 0.08
= 9 30 30 6.58 0.08
95 35 2.7 6.58 0.08 Test interval 61
100 40 2.5 6.58 0.08
110 50 2.2 6.58 0.08
120 60 2.0 6.58 0.08 Bottom of corehole 181 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: " 0.1830Q
g 0.04 — A
: S
5 0.06
E 0.08 0 we 126.1 Discharge (m*/d)
E 0.10 As 0.03 Drawdown (m)
0.12 \ T 92E+02 m’/d
b 61.0 Test zone thickness (m)
0.14 K 1.5E+01 m/d
1 10 100
vt'




Analysis of KSV17003 (Test 1) Airlift Pumping and Recovery Data

Corehole Depth (m): 145 Pre-Pumping WL (m): 6.6 . . T .
Core Rod Depth (m): 120 Depth of Airline (m): 80.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 4.6
5 6.3 |—> Air and water discharge
] 6.3 — Ground level
10 7.4
o 15 6.6 [¢— Corchole
E_ 20 7.4 < Core rods
E 25 7.4 < Air line
& 30 8.2
35 8.2 Y Depth to pre-pumping —— 655
40 8.2 water level (m)
50 7.4
60 6.6
0O wve 7.0 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 92%
65 5 13.0 6.62 0.07
67 7 9.6 6.62 0.07 Depth of airline v 80
70 10 7.0 6.62 0.07
. 75 15 5.0 6.62 0.07 Bit
S 80 20| 40 6.61 0.06 l_l‘/Bonom of core rods 120
g 85| 25 34 6.61 0.06
= 9 30 30 6.60 0.05
95 35 2.7 6.60 0.05 Test interval 25
100 40 2.5 6.60 0.05
110 50 2.2 6.60 0.05
120 60 2.0 6.60 0.05 Bottom of corehole 145 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
; 0.02 - —
=}
3 As
g 0.04 AN
2 Q‘
:é 0.06 NS O wve 168.9 Discharge (ms/d)
E \ . As 0.02 D12‘awd0wn (m)
0.08 SN T 1.5E+03 m’/d 4
b 25.0 Test zone thickness (m)
K 6.2E+01 m/d
0.10
1 10 100
vt'




Analysis of DEW18-1 Airlift Pumping and Recovery Data

Corehole Depth (m): 200.0 Pre-Pumping WL (m):  91.3 . . T .
Core Rod Depth (m): 160.0 Depth of Airline (m): 143.7 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 1.0
5 1.8 |—> Air and water discharge
] 1.8 — Ground level
10 1.8
o 15 1.0 [¢— Corchole
E_ 20 1.0 < Core rods
E 25 1.5 < Air line
&
30 1.0
35 1.0 Y Depth to pre-pumping —— 91.27
40 1.5 water level (m)
50 1.0
60 1.5
0O wve 1.3 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 36%
65 5 13.0
67 7 9.6 91.33 0.06 Depth of airline v 144
70 10 7.0 91.32 0.05
o 75 15 5.0 91.33 0.06 Bit
S 80[ 20 4.0 91.33 0.06 l_l‘/Bonom of core rods 160
g 85| 25 34 9133 0.06
= 9 30 30
95 35 2.7 Test interval 40
100 40 2.5
110 50 2.2
120 60 2.0 Bottom of corehole 200 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: 0.1830Q
; 0.02 - —
=}
3 = As
g 0.04
2
:é 0.06 —— 0 wre 32.0 Discharge (m’/d)
g \ As 0.01 Drawdown (m)
0.08 ~ T 59E+02 m’/d
b 40.0 Test zone thickness (m)
010 K 1.5E+01 m/d

vt

100




Analysis of KHO1 (Testl) Airlift Pumping and Recovery Data

Corehole Depth (m): 110.0 Pre-Pumping WL (m):  51.0 . . T .
Core Rod Depth (m): 80.0 Depth of Airline (m): 102.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= , Depth Residual o & Byt
g (mitns) (mtins) vt (mghr) to Water | Drawdown Alr injection
(m) (m) l
3 3.0
5 34 |—> Air and water discharge
] 3.0 — Ground level
10 4.2
o 15 4.2 [¢— Corchole
E_ 20 4.2 < Core rods
g 25 42 < Air line
= 30 42
35 2.3 Y Depth to pre-pumping —— 51.05
40 water level (m)
50
60
0O wve 3.6 V2 Depth to pumping Initial submergence:
63 3 21.0 water level (m) 50%
65 5 13.0 50.76 -0.29
67 7 9.6 50.76 -0.29 Depth of airline v 102
70 10 7.0
o 75 15 5.0 Bit
§ 80 20 4.0 ._I/Bottom of core rods 80
g 85 25 3.4
a o] 30 30
95 35 2.7 Test interval 30
100 40 2.5
110 50 2.2
120 60 2.0 Bottom of corehole 110 Not to Scale

Residual Drawdown (m)

-0.35

-0.30

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

Recovery vs. #/#' Following Airlift Pumping

Theis (1935) Recovery Method

~0.183Q

 As

O wve 86.7 Discharge (ms/d)
As 0.01 Drawdown (m)
T 1.6E+03 m'/d
b 30.0 Test zone thickness (m)
K 5.3E+01 m/d

vt

100




Analysis of KHO1 (Test2) Airlift Pumping and Recovery Data

Corehole Depth (m): 80.0 Pre-Pumping WL (m):  51.1 . . T .
Core Rod Depth (m): 50.0 Depth of Airline (m): 78.0 Schematlc Dlagram Of All‘llft Pumplng SyStem
= ‘ ' 0 Depth Residual Adrimesion
S (mins) | (mins) vt (m*/hr) to Water | Drawdown
(m) (m) l
3 1.8
5 2.3 |—> Air and water discharge
] 2.3 — Ground level
10 2.3
o 15 2.3 [¢— Corchole
E_ 20 2.3 < Core rods
E 25 23 < Air line
= 30 23
35 2.3 Y Depth to pre-pumping —— 51.08
40 2.3 water level (m)
50 2.3
60 2.3
0O wve 2.3 V2 Depth to pumping Initial submergence:
63 3 21.0 51.17 0.09 water level (m) 35%
65 5 13.0 51.13 0.05
67 7 9.6 51.08 0.00 Depth of airline . 78
70 10 7.0
o 75 15 5.0 Bit
§ 80 20 4.0 ._I/Bottom of core rods 50
g 85 25 3.4
a o] 30 30
95 35 2.7 Test interval 30
100 40 2.5
110 50 2.2
120 60 2.0 Bottom of corehole 80 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
-0.10
: 0.1830Q
z =
=) -0.05
E As
5 \
= 0.00 A ) 3
:E \ O e 54.9 Discharge (m’/d)
E s As 0.05 D12‘awd0wn (m)
: T 1.9E+02 m’/d
\ b 30.0 Test zone thickness (m)
K 6.3E+00 m/d
0.10
1 10 100
vt'




Analysis of DEW33 Airlift Pumping and Recovery Data

Corehole Depth (m): 124.1 Pre-Pumping WL (m): 27 . . T .
Core Rod Depth (m): 97.0 Depth of Airline (m): 95 Schematlc Dlagram Of All‘llft Pumplng SyStem
Depth Residual s
g (mitns) (mti'ns) vt (mghr) to W?ater Drawdown Alr injection
(m) (m) l
3 1.0
5 1.0 |—> Air and water discharge
] L0 — Ground level
10 1.0
o 15 1.0 [¢— Corchole
E_ 20 1.0 < Core rods
E 25 1.0 < Air line
& 30 1.0
35 1.0 Y Depth to pre-pumping —— 27.00
40 water level (m)
50
60
0O wve 1.0 V2 Depth to pumping Initial submergence:
63 3 21.0 92.30 65.30 water level (m) 72%
65 5 13.0 91.40 64.40
67 7 9.6 90.54 63.54 Depth of airline v 95
70 10 7.0 89.30 62.30
. 75 15 5.0 88.48 61.48 Bit
S 80[ 20 4.0 86.78 59.78 l_l‘/Bonom of core rods 97
g 85| 25 34 85.42 58.42
= 90 30 3.0 84.05 57.05
95 35 2.7 82.65 55.65 Test interval 27.1
100 40 2.5 81.02 54.02
110 50 2.2 79.11 52.11
120 60 2.0 78.11 51.11 Bottom of corehole 124.1 Not to Scale
Recovery vs. #/#' Following Airlift Pumping Theis (1935) Recovery Method
0.00
: o 0.1830Q
£ 2000 = ——
)
P g As
% 50.00 \ ‘ R
2 6000 \ O e 25.0 Discharge (m’/d)
E 20,00 e As 7.67 Drawdown (m)
8000 ~ T 6.0E-01 m/d
90,00 b 27.1 Test zone thickness (m)
K 2.2E-02 m/d
100.00
1 10 100
vt'
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Appendix D: Slug Test Data

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019



Contact Info
Address

Slug Test Analysis Report

S|:|'||||m||gpggp Company Name Project: Hydraulic Charcterisation of KNS Geology
[Vater Services City, State/Province Number: 1099612
Client: MMG
Location: Kinsevere | Slug Test: SRC0670 Test Well: SRC070
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRCO070 Analysis Date: 08/01/2019
Aquifer Thickness: 8.80 m
Time [s]
0 400 800 1200 1600 2000
1E0 : : :
o
=
=
1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity

[m/d]

SRC070 8.04 x 10°




Contact Info
Address

Schiumberger company Name

Watap Qapyippe
UWalEr oervices

City, State/Province

Slug Test Analysis Report

Project: Hydraulic Charcterisation of KNS Geology

Number: 1099612

Client: MMG
Location: Kinsevere | Slug Test: SRC069 Test Well: SRC069
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRC069 Analysis Date: 08/01/2019
Aquifer Thickness: 20.70 m
Time [s]
0 3000

h/h0

600 1200
|

1800 2400
| |

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity
[m/d]

SRC069 1.14 x 10




Contact Info
Address

Slug Test Analysis Report

S|:|'||||m||gpggp Company Name Project: Hydraulic Charcterisation of KNS Geology
WaterSepvices City, State/Province Number: 1099612
Client: MMG
Location: Kinsevere | Slug Test: SRC066 Test Well: SRC066
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRC066 Analysis Date: 08/01/2019
Aquifer Thickness: 13.60 m
Time [s]
5000

0 1000
|

2000 3000 4000
| | |

1E1

h/h0

1E-14

1E-2

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity

[m/d]

SRC066 255 x 107




Contact Info Slug Test Analysis Report
Schiumberager Address Project: Hydraulic Charcterisation of KNS Geology
g Company Name
[Vater Services City, State/Province Number: 1099612
Client: MMG
Location: Kinsevere | Slug Test: SRC059 Test Well: SRC059
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRC051 Analysis Date: 08/01/2019
Aquifer Thickness: 22.35 m
Time [s]
0 4 8 12 16 20

1EOM

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity

[m/d]

SRC059 5.10 x 10"




Contact Info Slug Test Analysis Report
Schiumberager Address Project: Hydraulic Charcterisation of KNS Geology
g Company Name
[Vater Services City, State/Province Number: 1099612
Client: MMG
Location: Kinsevere | Slug Test: SRC059 Test Well: SRC059
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRC051 Analysis Date: 08/01/2019
Aquifer Thickness: 22.35 m
Time [s]
0 4 8 12 16 20

1EOM

h/h0

1E-1

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity

[m/d]

SRC059 5.10 x 10"




Contact Info Slug Test Analysis Report
Schiumberager Address Project: Hydraulic Charcterisation of KNS Geology
g Company Name i
[Vater Services City, State/Province Number: 1099612
Client: MMG
Location: Kinsevere | Slug Test: SRC048 Test Well: SRC048
Test Conducted by: Hamilton Test Date: 04/12/2018
Analysis Performed by: Hamilton | SRC048 Analysis Date: 08/01/2019
Aquifer Thickness: 2.79 m
Time [s]
0 6 12 18 24 30
1E0 . | | | |
o
< 1E1 — s —a——=8 —=
< ]
-]
1E-2

Calculation using Bouwer & Rice

Observation Well Hydraulic
Conductivity

[m/d]

SRC048 1.60 x 10"
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Appendix E: Groundwater Inflow Calculations

H. Moswathupa Hydraulic Characterisation of the Kinsevere Geology, Democratic Republic of the Congo February 2019



Projected Gundwater Inflow Determination for Mashi Pit

CENTER
OFPIT

|
__;_r_______.

I
‘ DISK SINK—

o
4]

T
S —

-y

ZONE 1

Kh1

105 | Initial Thickness (m) -~

Zone 1 Analytical Solution

The analytical solution for Zone | considers steady-state, hp

=3

5 | Saturated Thickness (m)

unconfined, horizontal radial flow, with uniformly distributed W

8.32E-04 Distributed Recharge Flux (m/d)

recharge at the water table. Additional assumptions of this solution | Kh1

1.32E+00| Horizontal Hydraulic Conductivity (m/d)

are as follows: r0

2100 Radius of Influence (use for reiteration) (m) «

335 | Effective Pit Radius (m)

®  The pit walls are approximated as a right circular cylinder. |2
® Ground water flow is horizontal. The Dupuit-Forchheimer|
approximation (McWhorter and Sunada 1977) is used to

Input

account for changes in saturated thickness due 1o depression

of the water table.

® The static (premining) water table is approximately horizontal. [ho

®  Uniform distributed recharge occurs across the site as a resdlt
of surface infiltration. All recharge within the radius of influ-

ence (cone of depression) of the pit is assumed to'be cap-

@ ma“'“
e
Reiteration ] yalves b _—
B N atch
= 105 - values can m
— the ho
change 10 5°
Zone 1 Inflow

tured by the pit.

®  Ground water flow toward the pit is axially symmetric.

As derived in the Appendix, the lbimwingé{]uuum applies for
these conditions:

(D, = \F‘,“:,vk

(2)Q = Wr (r; —rp)*

NO-FLOW ./
BOUNDARY

RADIAL DISTANCE FROM
GENTER OF PIT (r)

ZONE 2

Kha. M2

Dupuit-Forchheimer

Zone 2 Analytical Solution P

_ 11227|m3/d
130|L/s

335| Effective Pit Radius (same as above)

1.32E+00| Horizontal Hydraulic Conductivit

The analytical solution for Zone 2 is based on steady-state flow
o one side of a circular disk sink of constant and uniform drawdown.

1.32E-02| Vertical Hydraulic Conductivit

Anisotropy Parameter (Do not edit)

The sink represents the bottom of the pit. This solution is based on |2

105 Initial i Thickness

the following assumptions: ho

® Hydraulic head is initially uniform (hydrostatic) throughout
Zone 2. Initial head is equal to the elevation of the initial
water table in Zone |

®  The disk sink has a consiant hydraulic head equal to the elevation
of the pit lake water surface. If the pit is completely dewatered,
the disk sink head is equal to elevation of the pit bottom.

85| Depth of the Pit Lake

Zone 2 Inflow

# Flow to the disk sink is three-dimensional and axially sym-

metric. Q2

® Materials within Zone 2 are anisotropic, and the principal/|
coordinate directions for hydraulic conductivity are hori
tal and vertical.

The steady-state inflow rate to one side of the disk sink
the following equations:

3538 | m3/d




Gundwater Inflow Determination for Mashi Pit

Zone 1 Analytical Solution ho 30| Initial Thickness (m) -
The analytical solution for Zane | considers steady-state, |12 1 sémrfited Thickness (m)
unconfined, horizontal radial flow, with uniformly distributed |W - EEREREN Distributed Recharge Flux (m/d)
recharge at the water table. Additional assumptions of this solution | Kh1 = 1.32E+00| Horizontal Hydraulic Conductivity (m/d)
are as follows: r0 = 1225 | Radius of Influence (use for reiteration) (m) <
@  The pil walls are approximated as a right circular cylinder. 2 335 Effective Pit Radius (m)
® Ground water flow is horizontal. The Dupuit-Forchheimer |£'P“'_ atch
GENTER approximation (McWhorter and Sunada 1977) is used to “avew“‘
OF PIT account for changes in saturated thickness due to depression Reiteration ] yalves -
of the water table. —» - /:natch
l ® The static (premining) water table is approximately horizontal, fho = 30]; iff——fff’}a’;g;ﬁ;ho yalues can
&  Uniform distributed recharge occurs across the site as a restlt Change
- — o — s — of surface infiltration. All recharge within the radius ofinflu-
ence (cone of depression) of the pit is assumed to'be cap- Zone 1 Inflow
tured by the pit. e 3627 m3/d
®  Ground water flow toward the pit is axially symmetric. Q1 = i
! As derived in the Appendix, the lbimwingé{]uuum applies for =
these conditions:
Mo ‘ DISK SINK—, . "
[, W (-
: \. M, = g+ - 2inf(e) - o]
=1 K - :
———— 3
- jQ1 ZONE1 h1 (2)Q =WR(I'2_I'2)"
- ! o P
7 335| Effective Pit Radius (same as above)
o o‘vm' Zone 2 Analytical Solution P - - —
NO-FL/ . -’/ ZONE 2 K ™M The analytical solution for Zone 2 is based on steady-state flow Kh2 — LLPIAALD Hon.zonlal H d“f“l’? Cmd‘fcfw“
BOU NDARY ha» 2 10 one side of a circular disk sink of constant and uniform drawdown, Y2 - 1.32E-02 Ve|.1|ca] Hydraulic Conductivit .
J The sink represents the bottom of the pit. This solution is based on [m2 = Anisotropy Parameter (Do not edit)
- the following assumptions: ho = 30| Initial i Thickness
. 10| Depth of the Pit Lake

RADIAL DISTANCE FROM
GENTER OF PIT (r)

Dupuit-Forchheimer

the following equations:

Hydraulic head is initially uniform (hydrostatic) throughout
Zone 2. Initial head is equal to the elevation of the initial
water table in Zone |

The disk sink has a constant hydraulic head equal to the clevation
of the pit lake water surface. If the pit is completely dewatered,
the disk sink head is equal to elevation of the pit bottom.

Zone 2 Inflow

Flow to the disk sink is three-dimensional and axially sym-
melric. Q2
Materials within Zone 2 are anisotropic, and the principal/]
coordinate directions for hydraulic conductivity are hori
tal and vertical.

The steady-state inflow rate to one side of the disk sink

3538 | m3/d




Projected Gundwater Inflow Determination for Kinsevere Hill South Pit

:}Q1

-y

ZONE 1

Zone 1 Analytical Solution ho = 55| Initial

unconfined, horizontal radial flow, with uniformly distributed W -
recharge at the water table. Additional assumptions of this solution | Kh1
are as follows:

@  The pil walls are approximated as a right circular cylinder. 2 166/ Effective Pit Radius (m)
® Ground water flow is horizontal. The Dupuit-Forchheimer| |£'P“'_
approximation (McWhorter and Sunada 1977) is used to
account for changes in saturated thickness due 1o depression Reiteration
of the water table. >
®  The static (premining} water table is approximately horizontal.|he =
®  Uniform distributed recharge occurs across the site as a resdlt
of surface infiltration. All recharge within the radius of influ-
ence (cone of depression) of the pit is assumed to'be cap- Zone 1 Inflow
tured by the pit. 6826]m3/d
®  Ground water flow toward the pit is axially syfmetric. Q1 | ?%L/S—
As derived in the Appendix, the lbimwin;é{;uuum applies for ~
these conditions: /

Thickness (m) -~
0| Saturated Thickness (m)

8.32E-04 | Distributed Recharge Flux (m/d)

= 1.32E+00| Horizontal Hydraulic Conductivity (m/d)

r0 = 1625 | Radius of Influence (use for reiteration) (m) <

The analytical solution for Zone | considers steady-state, hp

(hp, =

Y x

(2)Q = Wr (rf —rp)*

NO-FLOW ./

ZONE 2
BOUNDARY

RADIAL DISTANCE FROM
GENTER OF PIT (r)

Dupuit-Forchheimer

Zone 2 Analytical Solution
o one side of a circular disk sink of constant and uniform drawdown.

The sink represents the bottom of the pit. This solution is based on [m2 =
the following assumptions: ho =

the following equations:

rp = 166/ Effective Pit Radius (same as above)

1.32E+00| Horizontal Hydraulic Conductivit
1.32E-02| Vertical Hydraulic Conductivit

Anisotropy Parameter (Do not edit)

55| Initial i Thickness
0| Depth of the Pit Lake

The analytical solution for Zone 2 is based on steady-state flow

Hydraulic head is initially uniform (hydrostatic) throughout
Zone 2. Initial head is equal to the elevation of the initial
water table in Zone |

The di k has a consiant hydraulic head equal io the elevation
of the pit lake water surface. If the pit is completely dewatered,
the disk sink head is equal to elevation of the pit bottom.
Flow to the disk sink is three-dimensional and axially sym-
metric.

Zone 2 Inflow
4821|m3/d

Materials within Zone 2 are anisotropic, and the principal/|
coordinate directions for hydraulic conductivity are horiz
tal and vertical.

The steady-state inflow rate t one side of the disk sin




Projected Gundwater Inflow Determination for Kinsevere Hill North Pit

:}Q1

-y

ZONE 1

Zone 1 Analytical Solution ho

unconfined, horizontal radial flow, with uniformly distributed W -
recharge at the water table. Additional assumptions of this solution | Kh1

are as follows: r0 = 625 | Radius of Influence (use for reiteration) (m) <
@  The pil walls are approximated as a right circular cylinder. 2 = 271 Effective Pit Radius (m)
® Ground water flow is horizontal. The Dupuit-Forchheimer| |£'P“'_
approximation (McWhorter and Sunada 1977) is used to
account for changes in saturated thickness due 1o depression Reiteration
of the water table. >
®  The static (premining} water table is approximately horizontal.|he =
®  Uniform distributed recharge occurs across the site as a resdlt
of surface infiltration. All recharge within the radius of influ-
ence (cone of depression) of the pit is assumed to'be cap- Zone 1 Inflow
tured by the pit. 829m3/d
®  Ground water flow toward the pit is axially syfmetric. Q1 | ?%'L/s—
As derived in the Appendix, the lbimwin;é{;uuum applies for ~
these conditions: /

0] Initial Thickness (m) -~
= 0| Saturated Thickness (m)

8.32E-04 | Distributed Recharge Flux (m/d)

= 1.32E+00| Horizontal Hydraulic Conductivity (m/d)

The analytical solution for Zone | considers steady-state, hp

(D, = \F‘,“:,vk

(2)Q = Wr (rf —rp)*

NO-FLOW ./

ZONE 2
BOUNDARY

RADIAL DISTANCE FROM
GENTER OF PIT (r)

Dupuit-Forchheimer

Zone 2 Analytical Solution
o one side of a circular disk sink of constant and uniform drawdown.

The sink represents the bottom of the pit. This solution is based on [m2 =
the following assumptions: ho =

the following equations:

rp = 271 | Effective Pit Radius (same as above)
1.32E+00| Horizontal Hydraulic Conductivit
1.32E-02| Vertical Hydraulic Conductivit
Anisotropy Parameter (Do not edit)
10| Initial 1 Thickness
0| Depth of the Pit Lake

The analytical solution for Zone 2 is based on steady-state flow

Hydraulic head is initially uniform (hydrostatic) throughout
Zone 2. Initial head is equal to the elevation of the initial
water table in Zone |

The di k has a consiant hydraulic head equal io the elevation
of the pit lake water surface. If the pit is completely dewatered,
the disk sink head is equal to elevation of the pit bottom.
Flow to the disk sink is three-dimensional and axially sym-
metric.

Materials within Zone 2 are anisotropic, and the principal/]
coordinate directions for hydraulic conductivity are horiz
tal and vertical.

The steady-state inflow rate t one side of the disk sin




Gundwater Inflow Determination for Central Pit

Zone 1 Analytical Solution ho = 110| initial d Thickness (m) -~
The analytical solution for Zone 1 cansiders steady-state, |12 = 201 Saturated Thickness (m)
unconfined, horizontal radial flow, with uniformly distributed W — 8.32E-04| Distributed Recharge Flux (nvd)
recharge at the water table. Additicnal assumptions of this solution | Kh1 = 1.32E+00| Horizontal Hydraulic Conductivity (m/d)
are as follows: r0 = 3350| Radius of Influence (use for reiteration) (m) -
® The pit walls are approximated as a right circular cylinder. B - 405] Effective Pit Radius (m)
®  Ground water flow is horizontal. The Dupuit-Forchheimer I_P_I“ ut
CENTER w approximation (McWhorter and Sunada 1977) is used to
OF Pl-r account for changes in saturated thickness due 1o depression Reiteration ] \alue p
of the water table. B atch
l + * i‘ * i‘ ®  The static (premining} water table is approximately horizontal, |ho [= 110 - 7,,,777—777*;’{‘;(;’“0 values can m
®  Uniform distributed recharge oceurs across the site as a result Change 10s
- e e s a — e r— ——— e e e e e e — — — — — of surface infiltration. All recharge within the radius of influ-
ence (cone of depression) of the pit is assumed to’be cap- Zone 1 Inflow

e tured by the pit. 28887 [m3/d
®  Ground water tlow toward the pit is axially symmetric. Q1 = 334|L/s

As derived in the Appendix, the lbiluwing,ciiuahun applies for

|
‘ DISK SINK-, these conditions: v - Z
, \ i i

ZONE 1

-
]

()Q = Wr ()

405 | Effective Pit Radius (same as above)

K 1 ", Zone 2 Analytical Solution P — - —— —
1 R \ \\\\ . NO-FLOW . ,,/ ZU NE 2 K m The analytical solution for Zone 2 is based on steady-state flow Kh2 - 1.32E+00 Horl.zoma] H dr:?ullc (,(md\vlcpvu
| y kY BOUNDARY h2» 2 10 one side of a circular disk sink of constant and uniform drawdown, Y2 = (BRI Vertical Hydraulic Conductivit

The sink represents the bottom of the pit. This solution is based on [m2 = Anisotropy Parameter (Do not edit)
the following assumptions: = / 110] Initial Thickness
= / 25| Depth of the Pit Lake

® Hydraulic head is initially uniform {hydrostatic) throughout
Zone 2. Initial head is equal to the elevation of the initial
water table in Zone 1.

®  The disk sink has a constant hydraulic head equal to the elevation
of the pit lake water surface. If the pit is completely dewatered,
the disk sink head is equal o elevation of the pit bottom. Zone 2 Inflow

® Flow to the disk sink is three-dimensional and axially sym- QZ 18176|m3/d
metric.

® Materials within Zone 2 are anisotropic, and the principal/ m
coordinate directions for hydraulic conductivity are horizon

tal and vertical.

0 | Mp RADIAL DISTANGE FROM lo
CENTER OF PIT (1)

Dupuit-Forchheimer




Projected Gundwater Inflow Determination for Central Pit

= /@

Zone 1 Analytical Solution

The analytical solution for Zone | considers steady-state,

unconfined, horizontal radial flow, with uniformly distributed

recharge at the water table. Additional assumptions of this solution

are as follows:

®  The pil walls are approximated as a right circular cylinder.

® Ground water flow is horizontal. The Dupuit-Forchheimer|

approximation (McWhorter and Sunada 1977) is used to

account for changes in saturated thickness due to depression

of the water table.

The static (premining) water table is approximately horizontal.

e  Uniform distributed recharge occurs across the site as a result
of surface infiltration. All recharge within the radius of influ-
ence (cone of depression) of the pit is assumed to he cap-
tured by the pit. y

®  Ground water flow toward the pit is axmlky;/sj‘ﬁlmelric.

As derived in the Appendix, the following’ /e/qumlon applies for
these conditions: P

(M, = ot _'rih]['hw_(.-,";,ﬁ)‘

(2)Q = Wr (r; —rp)*

BOUNDARY

Zone 2 Analytical Solution

The analytical solution for Zone 2 is based on steady-state flow
to one side of a circular disk sink of constant and uniform drawdown.
The sink represents the bottom of the pit. This solution is based on
the following assumptions:

NO-FLOW /

ZONE 2

® Hydraulic head is initially uniform (hydrostatic) throughout
Zome 2. Initial head is equal to the elevation of the initial
water table in Zone 1.

®  The disk sink has a constant hydraulic head equal to the elevation
of the pit lake water surface. If the pit is completely dewatered,

the disk sink head is equal to elevation of the pit bottom.

®  Flow to the disk sink is three-dimensional and axially sym-
metric,

® Malerials within Zone 2 are anisotropic, and the prin
coordinate directions for hydraulic conductivity are horizon-

tal and vertical.

RADIAL DISTANCE FROM Fa
CENTER OF PIT (r)

The steady-state inflow rate to one side of the disk si
the following equations:

ho = 275/ Initial Saturated Thickness (m)
hp = 190 Saturated Thickness (m)

= 8.82E-04 | Distributed Recharge Flux (m/d)
Kh1 = 1.32E+00| Horizontal Hydraulic Conductivity (m/d)
r0 = 5450 Radius of Influence (use for reiteration) (m)
rp = 405 |Effective Pit Radius (m)

Input

Reiteration ] \alue

h 275 ————alues can mateh
0 = -
Change 10 50 the RO
Zone 1 Inflow
Q1 - 77161 |m3/d
893|L/s

p = 405|Effective Pit Radius (same as above)
Kh2 = 1.832E+00| Horizontal Hydraulic Conductivity
Kv2 = 2E-02| Vertical Hydraulic Conductivity
m2 = Anisotropy Parameter (Do not edit)
h = / 275|Initial Saturated Thickness

190

Depth of the Pit Lake

Dupuit-Forchheimer




