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APPENDIX E



Date: 18/11/2016 to 20/11/2016 BH No.: CTBH-01
Test By: AP Depth (m): 0 to 6.6 6.6
Checked By: JL
T (sec) | Depth (m)| H/H,
0 0.00 1.00 Casing diameter (D)| 0.13 |m
420 0.30 0.95 Borehole extension below casing (L) 6.6 m
840 0.62 0.91 Head at test start (Hy) 6.6 m
1260 0.82 0.88 Relevant shape factor case d
1680 1.10 0.83 Depth of borehole/Groundwater level 6.6 m
2160 1.30 0.80 + Values of shape factor are for use primarily in tests
3300 1.80 0.73 carried out through the open ends of boreholes.
4740 2 40 0.64 + More accurate results for tests using piezometer tips
3530 350 0.47 are obtained by using Fig. 7, especially for values of
10800 | 4.00 0.39 (L/D)>2.
15780 4.70 0.29
19860 5.10 0.23 Shape Factor| 8.97494
26640 5.50 0.17 or
F/D ~ for tests using
Shape Factor| 0.00 | piezometer tips
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(see reference)
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Date: 18/11/2016 to 20/11/2016 BH No.: CTBH-01
Test By: Depth (m): 0 to 1.5 15
Checked By:
T (sec) | Depth (m)| H/H,
0 0.00 1.00 Casing diameter (D)| 0.13 |m
360 0.07 0.95 Borehole extension below casing (L) 1.5 m
780 0.11 0.93 Head at test start (Hy) 1.5 m
1200 0.14 0.91 Relevant shape factor case d
2820 0.25 0.83 Depth of borehole/Groundwater level 1.5 m
4260 0.28 0.81 + Values of shape factor are for use primarily in tests
8100 0.32 0.79 carried out through the open ends of boreholes.
10320 0.35 0.77 + More accurate results for tests using piezometer tips
15180 0.40 0.73 are obtained by using Fig. 7, especially for values of
19380 | 0.44 0.71 SR
26160 0.49 0.67
40000 0.58 0.61 Shape Factor| 3.000847
80000 0.75 0.50 or
120000 0.87 0.42 F/D ~ for tests using
150000 [ 0.94 0.37 Shape Factor| 0.00 | piezometer tips
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Date: 18/11/2016 to 20/11/2016 BH No.: CTBH-02
Test By: AP Depth (m): 0 to 1.6 16
Checked By: JL
T (sec) | Depth (m)| H/H,

0 0.00 1.00 Casing diameter (D)| 0.13 |m
1200 0.15 0.91 Borehole extension below casing (L) 1.6 m
3900 0.31 0.81 Head at test start (Hy) 1.6 m
5700 0.40 0.75 Relevant shape factor case d
11880 0.65 0.59 Depth of borehole/Groundwater level 1.6 m
15960 0.77 0.52 + Values of shape factor are for use primarily in tests

22680 0.93 0.42 carried out through the open ends of boreholes.
35000 1.12 0.30 + More accurate results for tests using piezometer tips

are obtained by using Fig. 7, especially for values of

(L/D)>2.
Shape Factor| 3.136674
or
F/D ~ for tests using
Shape Factor| 0.00 | piezometer tips
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corresponding to a value of H/HO of 0.37.
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Date: 18/11/2016 to 20/11/2016 BH No.: CTBH-02
Test By: AP Depth (m): 0 to 5.6 56
Checked By: JL
T (sec) | Depth (m)| H/H,
0 0.00 1.00 Casing diameter (D)| 0.13 |m
1200 0.22 0.96 Borehole extension below casing (L) 5.6 m
3900 0.46 0.92 Head at test start (Hy) 5.6 m
5700 0.65 0.88 Relevant shape factor case d
11880 1.10 0.80 Depth of borehole/Groundwater level 5.6 m
15960 1.31 0.77 + Values of shape factor are for use primarily in tests
22680 1.60 0.71 carried out through the open ends of boreholes.
50000 240 0.57 + More accurate results for tests using piezometer tips
100000 330 0.41 are obtained by using Fig. 7, especially for values of
120000 |  3.55 0.37 (L/D)>2.
Shape Factor| 7.895806
or
F/D ~ for tests using
Shape Factor| 0.00 | piezometer tips
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(see reference)

Basic time lag (T)| 120000 |[sec
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Date: 18/11/2016 to 20/11/2016 BH No.: CTBH-03
Test By: AP Depth (m): 0 to 6.55 6.55
Checked By: JL
T (sec) | Depth (m)| H/H,
0 0.00 1.00 Casing diameter (D)| 0.13 |m
1500 0.30 0.95 Borehole extension below casing (L)] 6.55 |m
3540 0.80 0.88 Head at test start (Ho)|  6.55 |m
7500 1.30 0.80 Relevant shape factor case d
9240 1.42 0.78 Depth of borehole/Groundwater level| 6.55 |m
12840 1.63 0.75 + Values of shape factor are for use primarily in tests
19620 1.88 0.71 carried out through the open ends of boreholes.
30000 2920 0.66 + More accurate results for tests using piezometer tips
50000 3.60 0.60 are obtained by using Fig. 7, especially for values of
100000 | 3.30 0.50 (L/D)>2.
150000 3.80 0.42
200000 4.10 0.37 Shape Factor| 8.921629
or
F/D ~ for tests using
Shape Factor| 0.00 | piezometer tips
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Date: 18/11/2016 to 20/11/2016 BH No.: ASTP-02
Test By: AP Depth (m): 0 to 0.55 o055
Checked By: JL
T (sec) | Depth (m)| H/H,
0 0.00 1.00 Casing diameter (D)| 0.075 |m
480 0.06 0.89 Borehole extension below casing (L)] 0.55 |m
720 0.09 0.84 Head at test start (Ho)| 0.55 |m
1080 0.11 0.80 Relevant shape factor case d
1380 0.13 0.76 Depth of borehole/Groundwater level| 0.55 |[m
1980 0.16 0.71 + Values of shape factor are for use primarily in tests
2640 0.18 0.67 carried out through the open ends of boreholes.
5000 0.23 0.58 + More accurate results for tests using piezometer tips
10000 0.29 0.47 are obtained by using Fig. 7, especially for values of
15000 | 0.33 0.40 (L/D)>2.
20000 0.36 0.35
Shape Factor| 1.284573
or
F/D ~ for tests using
Shape Factor| 0.00 | piezometer tips
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Borehole CTBH-1(9.8 m -22.2 m) Date 27/10/2016
t (sec) Depth (m)| ht/ho Datum (m)* 0
60 0 1.000 Standing Water Level (m) 8.2
180 0.12 0.985 Borehole diameter (m) 0.096
240 0.37 0.955 Casing diameter (m) 0.078
300 0.48 0.941 Test Section diameter (m) 0.1
360 0.59 0.928 Depth of borehole (m) 22.2
420 0.7 0.915 Depth of casing (m) 9.3
480 0.8 0.902 Test Zone Length 12.4
540 0.9 0.890 hO = Head at test start (m) 8.2
600 1.08 0.868 Shape Factor Case (1 - 7) 4
900 15 0.817
1200 1.88 0.771 *All measurements below datum +0.7 m AGL
1500 2.21 0.730 Base of bottom packer at 9.8 m below datum
1890 2.59 0.684 Stratum Description:
2100 2.82 0.656 0.0-0.2 Residual Clay
2400 3.07 0.626 0.2-0.8 Extremely weathered granite
2700 3.31 0.596 0.8-7.4 Highly - moderately weathered granite
3000 3.53 0.570 7.4 - 40.5 Slightly to freshly weathered granite
3300 3.73 0.545
3600 3.92 0.522 Falling Head Permeability
10000
9000
8000
7000 = _
6000 = g
5000 7 ®
4000 = £
3000
2000 ==
1000 = 4%
0 i
1.00 0.10
ht/ho
A = cross section area 0.007854 m’
F = Shape Factor 14.131182 m
Either T = Basic time lag (ht/ho = 0.37) 5500 S
or 1= t2 =
K= 1.01E-07 m/s

YANGIBANA RARE EARTH PROJECT - FALLING HEAD PERMEABILITY TEST Job No: 112391.11
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Borehole CTBH-1(23.3 m -37.2 m) Date 28/10/2016
t (sec) Depth (m)| ht/ho Datum (m)* 0
60 0 1.000 Standing Water Level (m) 8.2
60 0.25 0.970 Borehole diameter (m) 0.096
120 0.49 0.940 Casing diameter (m) 0.078
180 0.71 0.913 Test Section diameter (m) 0.1
240 0.92 0.888 Depth of borehole (m) 37.2
300 1.14 0.861 Depth of casing (m) 22.8
360 1.33 0.838 Test Zone Length 13.9
420 153 0.813 hO = Head at test start (m) 8.2
480 1.72 0.790 Shape Factor Case (1 -7) 4
540 1.9 0.768
600 2.08 0.746 *All measurements below datum +0.7 m AGL
720 2.41 0.706 Base of packer at 23.3 m below datum
900 2.87 0.650 Stratum Description:
1200 3.55 0.567 0.0-0.2 Residual Clay
0.2-0.8 Extremely weathered granite
0.8-7.4 Highly - moderately weathered granite
7.4 - 40.5 Slightly to freshly weathered granite
Falling Head Permeability
10000
9000
8000
7000 .
6000 g
5000 ®
4000 £
3000 —
2000 — =
1000 +=
0
1.00 0.10
ht/ho
A =cross section area 0.007854 m’
F = Shape Factor 15519181 m
Either T = Basic time lag (ht/ho = 0.37) 2200 S
or t1= t2 =
K= 2.30E-07 m/s
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Borehole CTBH-01 (22.6 m - 36.5 m) Date 28/10/2016

t (min) | Flow (I/min) |Water Meter (L) Datum (m)* 0.7
0 9400 Casing diameter (m) 0.096
1 10 9410 Depth to top of packer (m) 21.4
2 2 9412 Packer Length (m) 1.2
3 5 9417 Depth of borehole (m) 36.5
4 1 9418 Test Zone Length 13.9
6 2.25 9422.5 Hc = Constant Head (m) 8.2
7 15 9424 Shape Factor Case (1-7) 3
8 15 9425.5 Groundwater depth (m) 7.5
10 1.75 9429
12 1.75 9432.5
15 2 9438.5
20 15 9446
25 1.4 9453 g = constant flow rate (m3/s) 10 - 60 min period 1.98611E-05 m°/s
30 1.1 9458.5
35 1.3 9465
40 1.8 9474
45 1.2 9480
50 14 9487
55 1.28 9493.4
60 1.42 9500.5

K= | 917E-06 m/s |

Constant head Permeability
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Borehole CTBH-03 (9.5m -21.5m) Date 28/10/2016
t (min) | Flow (I/min) |Water Meter (L) Datum (m)* 15
0 9547 Casing diameter (m) 0.096
1 15 9548.5 Depth to top of packer (m) 21.4
2 0 9548.5 Packer length 1
3 0.5 9549 Depth of borehole (m) 21.5
4 1 9550 Test Zone Length (m) 12
5 0.5 9550.5 Hc = Constant Head (m) 11
6 0.5 9551 Shape Factor Case (1-7) 3
7 0.5 9551.5 Groundwater depth (m) >60
8 1 9552.5
9 1 9553.5
10 1 9554.5
12 0.5 9555.5
15 0.8 9558
20 0.5 9560.5
25 0.7 9564
30 0.6 9567
35 0.8 9571
40 0.6 9574
45 0.7 9577.5
50 0.6 9580.5
55 0.3 9582 q = constant flow rate (m%s) period 3 to 60 mins 1.01389E-05 M°/s
60 0.7 9585.5
K= [ 3.49E-06 m/is |
Constant head Permeability
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Job No: 112391.11

Date: 2/11/16

BOREHOLE PERMEABILITY TEST - LUGEON METHOD

TESTED BY: CJ

PROJECT: Yangibana Rare Earth Project
HOLE NO: CTBH-3(26.5m -39.2 m) Water Depth: (m) >60 m Hole Depth: (m) 39.20
Depth Interval Pressure Ht Time Loss Q Lugeon Stage
Top (m) Base (m) kPa kPa Time (min)  Litres (I/min) I/min/m  Value Pmax
26.5 39.2 150 481.5 10 47 4.7 0.370 0.769 0.71
26.5 39.2 250 581.5 10 5 0.5 0.039 0.068 0.85
26.5 39.2 350 681.5 10 6 0.6 0.047 0.069 1.00
26.5 39.2 250 581.5 10 5 0.5 0.039 0.068 0.85
26.5 39.2 150 481.5 10 3 0.3 0.024 0.049 0.71
Hm 0.3
H 32.85
Water Pressure, P Lugeons
0 0.25 0.5 0.75 1 0 5 10
W 1st Stage . W 1st Stage
B 2nd Stage B 2nd Stage
= 3rd Stage | m 3rd Stage
M 4th Stage | M 4th Stage
m 5th Stage | m 5th Stage
Lugeon Pattern Void Filling Conductivity Classification Very Low
Representitive Lugeon Value 0.049 Rock Discontinuity Condition Very Tight
Permeability (m/s) 6.38E-09






