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Mt. Pleasant Coal Mine - Water Management

Probability of Dam Storage Exceedance
Maximum capacity = 3000 ML
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Mt. Pleasant Coal Mine - Water Management

Probability of Daily Makeup Water (Hunter River)
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Appendix A

DLWC Boremaster Registered
Borehole Data






RUST PPK

MOUNT PLEASANT DATABASE

24/5/94 58E047A

11225 | 298865 | 6433060 51.8 29.3 0.02 Brackish 180 161 Coal & sandstone | Stock

11295 | 290420 | 6424960 29 6.9 0.429 210 203 2.44 3.35 yes  [Clay &Gravel Stock

11314 | 299420 | 6434490 10.4 85 162 154 Stock

11316 | 398340 | 6433890 18.3 17.1 0

11360 | 302290 | 6431075 7.9 4.9 10.1 Good 148 143 5.79 7.92 no Gravel Industry

11361 | 302240 | 6431080 7.9 4.9 10.1 Good 149 144 5.79 7.92 no Gravel Industry

11536 | 300910 | 6429230 12.5 7.6 6.3 Hard 140 132 11.58 | 125 no Sand & fine grave! | Industry

11537 | 300840 | 6429485 12.8 7.3 6.3 Hard 141 134 10.36 | 12.8 no Gravel Industry

11667 | 302070 | 6429295 8.5 4.9 180 175 Gravel lrrigation

11953 | 298070 | 6428490 9.1 141.1 0

13246 | 296770 | 6425710 9.8 141 0 Irrigation

13361 | 299310 | 6434740 9.8 7.6 2.5 S Brackish 164 156 Loam Irrigation

13386 | 298750 | 6439875 8.5 3.4 0 frrigation

13474 | 297225 | 6426275 11.3 8.8 18.945 145 136 8.84 | 11.28 no Gravel irrigation

13969 | 302180 | 6433060 12.5 5.2 5.1 155 150 Stock & domestic
13971 | 303775 | 6433410 9.1 55 0 Disused

13972 | 303640 | 6433350 11.6 4.9 Stock 0 Stock

13980 | 303665 | 6433725 9.8 7.3 0 Disused

14162 | 301530 | 6450970 42.2 18.3 0.3 0 Stock & domesitc
14183 | 297270 | 6452415 13.5 9.1 11.4 0

14356 | 300665 | 6431675 15.8 8.1 13.1 Potable 151 142 457 | 15.85 no Sand & Gravel Power generation
14357 | 300510 | 6431750 16.5 11.6 12.6 Potable 151 139 7.01 16.46 no Gravel Power generation
14358 | 300380 | 6431730 15.8 11.6 8.6 Potable 151 138 6.1 15.85 no Gravel Power generation
14359 | 300440 | 6431930 16.5 11.6 6.3 Potable 151 139 9.75 | 16.46 no Grave! Power generation
14360 | 300520 | 6432035 16.8 12.2 8.8 Potable 151 139 7.62 16.76 no Gravel Power generation
14361 | 300700 | 6431875 14.6 11.6 10.1 Potable 151 139 6.71 14.63 no Gravel & sand Power generation
15083 | 302680 | 6431730 8.5 4.9 180 145 Irrigation

15696 | 298980 | 6427760 11.6 0.6 15.156 141 140 7.62 | 11.58 no Gravel Irrigation

15880 | 298650 | 6427730 11 0.3 12.63 Good 141 141 7.62 10.97 no Grave! Irrigation

15881 | 299325 | 6427925 11 0.3 9.851 Good 141 141 5.49 10.97 no Gravel lrrigation

15882 | 298490 | 6427310 9.14 Good Stock 141 0 39.14 no Alluvium Stock

15883 | 298875 | 6427040 S.14 0.9 Good 141 140 6.1 9.14 no Gravel Stock

15884 | 299220 | 6426970 10.97 10.104 Good 141 4] 7.62 10.97 no Gravel Irrigation

16110 | 299525 | 6434630 11 10.1 15.156 good 161 151 irrigation

16280 | 294740 | 6430175 21.6 9.1 0.8 501-1000 210 201 Stock

16288 | 299190 | 6440165 6.7 43 7.6 0 Irrigation

17904 | 306120 | 6426440 6.7 43 8.1 1001-3000 0 3.05 6.71 yes Sand & Grave! Irrigation

18298 | 294290 | 6423320 9.1 7.9 132 124 Irfigation

19116 | 295350 | 6424830 11.9 9.5 75.78 Good 132 123 Irrigation

20305 | 299390 | 6428610 13.4 10.4 8.7 145 135 imgation

21508 | 297950 | 6426970 12.5 9.1 6.32 Fresh 141 132 12.5 | 1251 no Gravel irrigation

22223 | 299450 | 6428910 11.9 55 14,272 146 141 stock & domestic
22292 | 289115 | 6434200 3 0.6 13 1001-3000 0 3.05 3.06 no Gravel Stock & domestic
22334 | 297640 | 6449825 8.5 4.3 10.1 Good 0 irrigation

23652 | 292200 | 6434225 38.6 20.1 0.2 Salty 0 Shale Stock

23763 | 303560 | 6447515 63.1 21.3 0.3 Soft 0 Stock

24557 | 299030 | 6428830 14.1 10.6 | 11.367 146 135 10.97 | 13.71 yes |gravel irrigation

24558 | 288000 | 6434350 1.2 0.6 13 Stock 0 Stock

24561 | 280110 | 6433460 24.8 4.8 0.1 Poor 0 243 274 yes  |Shale Stock

24569 | 300990 | 6431440 16.5 0 12.8 16.5 no? |gravel irrigation

24700 | 295480 | 6423080 138 0 Abandoned
24727 | 302025 | 1432075 0 abandoned
24728 | 301750 | 1432085 0 abandoned
24728 | 301360 | 6431150 [¢] abandoned
24730 | 301150 | 1432175 0 abandoned
24731 | 300775 | 1432250 ¢} abandoned
25964 | 299740 | 6434470 16.8 1.01 160 o] 10.36 | 16.76 yes gravel abandoned
26137 1 299730 | 6434430 11 1.01 160 0 8.84 11 no? gravel abandoned
26285 | 296450 | 6434960 10.3 45.7 0.4 226 180 General

26327 | 305760 | 6442670 9.8 53 15.2 1]

27311 | 292035 | 6422600 11.6 9.4 1.516 123 114 6.1 11.58 no Gravel Imigation

27410 | 302500 | 6431010 12.2 8.2 good good 148 140 irmigation




RUST PPK

MOUNT PLEASANT DATABASE

24/5/94 58E047A

abandoned

27411 | 3025850 | 6430990 82 148 140 Abondoned
28510 | 298555 | 6428915 10.4 501-1000 147 137 853 | 12.04 no gravel abandoned
29518 | 293380 | 6434480 . 10.7 0.316 280 279 sandstone & shale |stock

30745 | 295840 | 6422650 220.0 6.00 142 0 Sandstone & coal Coal Exploration
31050 | 311025 | 6440240 61 25 15 Fresh [1] Stock

31623 18.3 0.25 0 25.3 25.3 Basalt Stock

31623 18.3 0.76 0 29.3 28.3 Basait Stock

31623 | 294015 | 6417270 38.1 18.3 0.13 227 209 23.8 23.8 Basatt Stock

31623 18.3 227 0 347 347 Clay & Shale Stock

32077 33.5 0.13 o} Sandstone

32077 | 294150 | 6416595 533 28.7 1.52 228 199 Sandstone

32512 | 294275 | 6418450 335 12.2 1.36 see chem. 185 173 21.9 21.9 Sandstone Stock

32729 | 299925 | 6429070 12.2 11 good 145 134 6.1 12.19 no? |gravel stock & domestic
32890 | 289635 | 6433580 19.8 2.7 Salty 0 1.22 3.05 yes Sandstone Stock & domestic
33193 12.8 0.88 o] Shale

33193 | 293590 | 6416845 46.9 21.6 0.11 239 217 Shale

33213 | 296865 | 6455680 16.2 7.2 133 0-500 0 Disused

33609 | 300625 | 6429225 12.2 10.2 143 133 domestic

33610 | 299475 | 6428825 14 12 147 135 stock

33725 | 292310 | 6434210 57.9 24.4 0.3 Brackish 0 Sandstone Stock

33915 | 294080 | 6418320 39.6 21.0 0.32 170 149 Coal & sandstone  |Stock

34015 | 300370 | 6429300 14 0

34302 | 300210 | 6429450 12 10.7 145 134

34303 | 299270 6429695 14.1 12.5 15.156 148 136 stock & domestic
37305 | 299815 | 6436040 14.3 9.4 25.3 03] 0 14.32 Gravel & sand Irigation

37319 | 302025 | 6433575 121 9.7 17.7 C3 154 144 9.75 12.19 no Gravel irrigation

37365 | 297000 | 6445100 9.6 3 26.7 C2 0 Irrigation

37479 | 299300 | 6434425 10.6 9.4 35.4 C4 162 153 7.92 | 1067 no Gravel Stock

37481 | 298625 | 6428305 15.2 10.6 5.052 good 145 134 not used

37729 | 305180 | 6451010 8.5 5.4 39.1 Cc1 0 Gravel irrigation

37774 | 298555 | 6428915 13.5 11.7 147 135 7.62 13.56 no? |gravel stock & domestic
37826 | 300950 | 6430225 9.7 142 0 9.14 9.7 no? |gravel irrigation

37827 | 301225 6430530 11.27 22.734 145 0 10.66 | 11.27 no? gravel imgation

37828 | 301450 | 6430325 11.8 7.8 15.2 C1 145 137 1127 | 11.88 no Gravel Irrigation

37832 | 299715 6430185 13.71 12.1 3.789 145 133 1036 | 13.71 no? gravel irmigation

37888 | 300160 | 6427300 11.6 144 0 11.58 | 11.58 no Gravel Recreation

37953 | 300625 | 6435930 14.3 10.9 202 Cc1 162 151 imigation

37954 | 300220 | 6435990 13.7 9.7 17.4 C1 162 152 Irrigation

37964 | 300845 | 6429125 12.4 10 7.578 141 131 irriggation

37980 | 297525 | 6441730 20.1 5.4 15.2 0

38369 | 298690 | 6435350 313 7.9 169 161 Sandstone Stock & domestic
38582 | 295700 | 6434020 29.2 8.5 0.7 Hard 205 197 Sandstone Stock

38607 | 290110 | 6420720 13.4 11.5 0.378 Stock 133 122 13.41 | 13.41 no Gravel Stock

38752 | 293960 | 6438530 28.9 10.6 0.8 Hard 0 Stock

40539 | 299630 | 6429570 12.7 11.4 147 136 abandoned
42631 | 300550 | 6435170 12.8 10.3 Good 161 151 Imigation

42670 | 296725 | 6444225 10.9 2.9 0 Irrigation

42701 | 298710 | 6428380 14 9.7 145 135 9.75 | 14.02 no? |gravel imgation

42927 | 298625 | 6428305 14.3 145 0 10.36 | 14.33 no? |gravel

43426 | 300115 | 6429200 12.1 10.3 0.378 145 135 6.4 12.19 no? gravel stock & domestic
43981 | 301575 | 6430500 9.1 1.8 501-1000 148 146 8.53 9.14 no Gravel Stock & domestic
44228 | 304350 | 6456620 14.3 0.4 Fresh [0} Stock & domestic
44822 | 291920 | 6428115 305 265 0 16.67 | 18.29 yes |Gravel Stock

44912 | 292900 | 6428575 155 3.4 0.152 210 207 11.58 | 12.19 yes |Gravel Stock

45435 | 299530 | 6430630 11.5 10.9 0.6 Good 148 137 Loam General

45469 | 295440 | 6420350 49.1 33.1 0.253 Stock 180 147 Sandstone & coal  |Stock

45625 | 306950 | 6434675 9.8 3.7 0.8 Hard s} Stock & domestic
45983 | 296590 | 6456310 11.3 7.3 5.1 1] Stock & domestic
45880 | 301240 | 6434620 46 24.7 0.8 1001-3000 180 155 11.7 1.7 Sandstone Domestic

46710 | 306475 | 6450780 7.3 4.2 0.2 0 Stock

46737 | 291680 | 6427000 747 225 0 Sandstone Stock

47216 | 298045 | 6428160 11.3 7.9 12 146 138 Stock & Irrigation
47277 | 298440 | 6428430 12.2 3.789 0 irrigation

47522 | 298415 | 6428120 13.4 2.9 145 142 7.92 | 13.41 no Gravel lrrigation

47863 | 289300 | 6428720 6 3.6 175 171 Stock & Domestic
47996 | 300013 | 6434900 12 8 6.4 501-1000 162 154 12 Gravel Abandoned
478997 | 305250 | 6449300 11.6 7.6 0 Irrigation

48754 | 299360 | 6430310 12.4 10.7 149 138 10.7 12.4 no Gravel General




RUST PPK

MOUNT PLEASANT DATABASE

24/5/94 58E047A

48769 | 296140 | 6456570 36.5 6 2.5 o | -

48015 | 298070 | 6434580 51.8 7.9 0.4 Stock 166 158 Sandstone? Stock

49098 | 298395 | 6426525 10.67 140 0 427 5.18 yes |Gravel Stock & Domestic

49008 0 7.62 10.67 no Gravel Stock & Domestic

49501 | 297060 | 6434375 9.1 0

49560 | 301310 | 6433800 12.7 9.7 151 141 General

49783 | 303700 | 6449940 304 7 0.2 0 Stock & domestic

50612 | 310380 | 6431670 4.5 0.5 4] Stock

51123 | 307200 | 6453840 7 3 12.6 0 Stock & domestic

52617 | 289665 | 6433575 7.5 3.6 0 3.6 7.5 no Gravel Stock

52673 | 309690 | 6443325 5 3 15.2 Good 0 Stock & Domestic

53007 | 298325 | 6428600 12.5 85 6.5 147 139 imigation

53053 | 301320 | 6433600 6 3 0-500 151 148 1 6 no Gravel

53098 | 305315 | 6452325 11.7 7.6 6.3 o] 5.8 11.7 Gravel Irrigation

53159 | 298680 | 6430795 14.6 12.2 1001-3000 177 165 stock $ domestic

53233 | 291240 | 6422970 11.2 8 80 Good 120 112 8 11.2 yes Gravel Irrigation

53282 | 300080 | 6434430 84 4.4 1001-3000 160 0 shale & coal stock & domestic

53299 | 291030 | 6422920 10.1 2.5 1001 - 3000 120 118 Stock & Domestic

53487 | 299250 | 6429870 15.2 149 Q S8.14 15.24 no? |[gravel abandoned

53490 | 300095 | 6427205 22.0 144 1] Abandoned

53534 | 299470 | 6430450 15 4 501-1000 148 144 6.71 14.63 Gravel trrigation

53558 | 305220 | 6453395 18.6 14.6 9.1 501-1000 1] \rrigation

53572 | 291830 | 6422580 10.5 8 501 - 1000 123 115 7 10.5 no Gravel Irrigation

53576 | 301010 | 6440320 12.5 6.4 37.9 ] 5,14 12.18 yes? |Gravel industry

53579 | 297255 | 6453450 13.1 8.2 501-1000 0

53581 | 300275 | 6435500 13.4 9.8 0-500 161 161 13.41 Gravel frrigation

53615 | 299145 | 6436100 13.3 10 10.1 501-1000 ] irrigation

53700 | 291362 | 6423062 8 [ 120 114 6 8 no Gravel Irrigation

53701, | 291375 | 6423015 8.4 1001 - 3000 120 0 Stock & Domestic

53756 | 299255 | 6426215 9.8 ) 140 0 975 9.75 no Gravel

53783 | 299675 | 6433950 13 9 18.9 1001-3000 158 149 <] 13 no Gravel Stock & Domestic

53823 | 294825 | 6454895 9.1 4.3 6.1 0

53867 | 292980 | 6454465 11.6 8 15.2 Good 0 irrigation

54979 | 299970 { 6429730 14 9 146 137 6 14 no?  |gravel domestic

56284 | 288465 | 6425990 8.2 159 0 Stock

56514 | 299385 | 6431025 14 11.4 155 144 11.43 | 14.02 no Gravel Stock & Domestic

56561 | 306445 | 6449330 13.7 12’ o] Stock

57372 | 298517 6426675 11 1.5 141 140 Stock & Domestic

57807 | 294787 | 6424262 10 7 15.156 131 124 7 10 no Gravel Irrigation

58147 | 297250 | 6428600 26 20 167 147 abandoned

58686 | 299445 | 6434335 11.9 8.3 162 153 | 93 11.9 no Gravel Stock

59131 | 294850 | 6424750 11.6 8.4 insf 1001 - 3000 138 130 Abandoned

60024 | 299865 | 6428640 13 10 10 - 0-500 143 133 9 13 no? |gravel irrigation

60025 | 299965 | 6428565 7 3.5 142 139 abandoned

60282 | 292485 | 6422420 16 salty 130 0 Abandoned

60437 | 299850 | 6434805 12 9 10 162 153 8 12 no?. |gravel irmigation

60490 | 301980 | 6432080 16 10 13 150 140 Irrigation

60491 | 301250 | 6431955 16 12 152 140 irrigation

61281 | 298750 | 6434250 31.7 0 shale & coal abandoned

61302 | 298300 | 6433725 41.1 10.7 1 173 162 Shale Stock & Domestic

61361 | 296430 | 6456585 304 12.2 0.5 Good 0 Stock & Domestic

61598 | 301000 | 6439940 14.6 9.1 0 Stock

61636 | 281875 | 6425950 427 122 0.47 1001 - 3000 194 182 Sandstone Stock & Domestic
61684 | 295040 | 6451610 34.1 25.9 0.4 0 Domestic

62359 | 300110 | 6435365 14 9.8 1 161 151 Stock & Domestic

62360 | 300460 | 6435725 14 10 11.4 161 151 lrigation

62361 | 300110 | 6435615 15 12 12.9 161 149 Irrigation

62362 | 300150 | 6435820 14.6 9.8 16.7 161 151 9.75 14.62 no Gravel Irrigation

62378 | 305940 | 5445640 7 2.6 18.2 0 Irrigation

62388 | 299025 | 6428500 10.7 9.1 144 135 9.14 | 10.67 no? |grave imigation

62561 | 301450 | 6436000 32.6 18.3 0.4 Salty 170 152 12.2 12,2 Sandstone Stock

63948 | 296040 | 6456410 51.2 30 0.1 0 Stock & Domestic

64092 | 297665 | 6428625 31.2 18.5 0.695 150 131 stock & domestic

’ 0
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Appendix B

Hydrographs
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-10.0

-10.5

WATER LEVEL (mBTOC)

-11.0

-11.5
12-Nov-85

- -11.0

- -11.5

- -12.0

- -12.5

MT PLEASANT PROJECT
50 +
45 +
40 +
35 +
T oo
o5 | “\w
20 +
15 +
il
z hl Ldanal l.{.lluj.ll j J”.
1-Jan-94 24-Apr-94 16-Aug-94 7-Dec-94 31-Mar-95 22-Jul-95
DATE
MPBH2 - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT
50 +
45 +
40 +
35 +
30 +
25 + \ ~
20 +
15 +
il
5 L
0 Lol l.,,l]n“.ll . l l”. 1] L .ll
1-Jan-94 24-Apr-94 16-Aug-94 7-Dec-94 1-Apr-85 25-Jul-95
DATE

- -13.0

WATER LEVEL (mBTOC)

-13.5

LA 140
17-Nov-95
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RAINFALL (mm)

RAINFALL (mm)

MPBH3 - GROUNDWATER HYDROGRAPH

MT PLEASANT PROJECT

50 1 -11.0

45 L

w0l 1.5 g
3 420 @
30 4 , E
25+ ¥° \/_/\au-f'\w\.,\ N 125 §
20 4 4
15 1 -13.0 E
’ J Il | H” e

5 4

0 ' Jan IL l “ .ll 1l Jn'l “ l Jli . i I‘ | -14.0
1-Jan-94 24-Apr-94  15-Aug-94  6-Dec-94 31-Mar-95 24-Jul-95 16-Nov-95

DATE
3500B500L - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT
50 + +193.0
45 +
501 - 1925
g
3’ 1920 I
30 + e
25 1 1915 S
«

20 + p
51 191.0 g
5+ |

0 ‘ Jdoaw I l‘. .ll IJ J:ll I l ,ll . n. .l ' 190.0
1-Jan-94 17-Apr-94 2-Aug-94 17-Nov-94  13-Mar-95 11-Jul95  11-Nov-95

DATE

| RUIST 22
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RAINFALL (mm)

RAINFALL (mm)

3500C500L - GROUNDWATER HYDROGRAPH

MT PLEASANT PROJECT
50 - - 2145
45 +
40 L - 214.0 _
2
35 + - 2135 g
30 + u:;
25 + \ - 213.0 E
20 + o
15 L 2125 g
10 ’ - 212.0
5 4
0 HIN PN Ll u“.'l . Ik 2115
1-Jan-94 22-Apr-94 12-Aug-94 2-Dec-94 24-Mar-95 28-Jul-95 6-Dec-85
DATE
4500F000 - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT
50 — T 180.0
451
w0l 1795
g
35 + \‘_P,.,\__\\ 1790
30 4+ o =
25 + 1785 S
|
20 + [:4
151 178.0 g
10 + L l “ ’ 177.5
54
0 [d e L Ll ”l ] 'l{ U | U I | Ul 1770
1-Jan-94 24-Apr-94 16-Aug-94 7-Dec-94 1-Apr-95 25-Jul-95 17-Nov-95
DATE

rusT 223
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RAINFALL (mm)

RAINFALL (mm)

5000A500 - GROUNDWATER HYDROGRAPH

MT PLEASANT PROJECT
50 -+ - 158.0
45 +
a0l - 157.5
S ——_—
35 4 M - 1567.0
30 + [\“"“\\s‘\’\
25 + \—'\ - 156.5
20 +
51 I 156.0
10 + I ' “ l , L 155.5
g J |
0 L. PRSI I Al nJ ”I } ‘ J[l R ] - : | 155.0
1-Jan-94 24-Apr-94 15-Aug-94 7-Dec-94 30-Mar-95 21-Jul-85 12-Nov-95
DATE
5500D000 - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT
50 - T 161.5
45 4
|
0L - 161.0
35 + I 160.5
30 & I
25 1 k 160.0
o [
151 159.5
10 + . 159.0
54
0 {0 PR Y NI AT n] ”l | AL 1585
1-Jan-94 24-Apr-94 15-Aug-94 7-Dec-94 30-Mar-95 22-Jul-95 12-Nov-95

DATE

WATER LEVEL (mAHD)

WATER LEVEL (mAHD)
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RAINFALL (mm)

RAINFALL (mm)

50 +
45 |
40 +
35 +
30 -
25 1
20 |
15 |
10 +

5

0

7000D000 - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT

Response to pumping at borehole 60000000

-+ 169.5

- 159.0

- 158.5

VA v} ‘

LW

Lol 1l 'l“lt

,I.(ji.l.l.

1-Jan-94 24-Apr-94 16-Aug-94 7-Dec-94 31-Mar-95 22-Jul-95

50 -

45 |

40 4
35 4
30 -
25 -
20

15 +
10 +
5 4

DATE

7500F000 - GROUNDWATER HYDROGRAPH
MT PLEASANT PROJECT

\W"

l.rnj " l..llllJJ.]hM“

0

1-Jan-94 24-Apr-94 16-Aug-94 7-Dec-94 30-Mar-95 22-Jul-95

DATE

- 158.0

157.5

WATER LEVEL (mAHD)

167.0

L 156.5
13-Nov-85

- 148.0
147.5
- 147.0
- 146.5

146.0

wWATER LEVEL (mAHD)

145.5

- 145.0
12-Nov-85
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185

3500B500U - GROUNDWATER HYDROGRAPH
Mt Pleasant Manual Dipping

§ 194 l -
$ 193 J
3 192 j
3 191 I
2 1% j
£ g9 - , . : . .
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-84 5-jan-95 15-Apr-95 24-Jul-95 1-Nov-85 9-Feb-96
Date
3500C500U - GROUNDWATER HYDROGRAPH
219 ] Mt Pleasant Manual Dipping
g 2184
I |
T 217
T 2164
2 H
4 215
g 214
= i : ,
1-Dec-93 11-Mar-84 19-Jun-84 27-Sep-94 5-Jan-85 15-Apr-95 24-Jul-95 1-Nov-85 9-Feb-96
Date
3500E000U - GROUNDWATER HYDROGRAPH
231 . Mt Pleasant Manual Dipping
g 230 j
g !
i E 229 4}
| 3 228 ]
i ]
|3
i ;3 226 4
? 205 | : : .
‘ 1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-Jul-95 1-Nov-85 9-Feb-96
‘ Date
3500E000M -GROUNDWATER HYDROGRAPH
171 Mt Pleasant Manual Dipping
5 1704 i
Z 1694
E 168
S a7 \
T 166
g 165 j
5 tea ] : : : :
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-g5 15-Apr-g5 24-Jul-95 1-Nov-95 9-Feb-96
Date
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3500E000L. -GROUNDWATER HYDROGRAPH
189 Mt Pleasant Manual Dipping
g 168
T te7
>
§ 165
£ 184
s 163.L - - - . .
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-Jul-95 1-Nov-95 9-Feb-96
Date
5000D000 - GROUNDWATER HYDROGRAPH
162 Mt Pleasant Manual Dipping
%‘ 161
160
§ 159 /
3 1584
£ 157<;
o
5 s . . . . . .
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-Jul-95 1-Nov-95 9-Feb-96
Date
6000C000U - GROUNDWATER HYDROGRAPH
Mt Pleasant Manual Dipping
163
:g_‘ 1e;2Ji
€ 1614
3 1eo4f
>
3 159
2 1584
3 B
2 4574
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-Jul-95 1-Nov-95 9-Feb-96
Date
6000C000L - GROUNDWATER HYDROGRAPH
148 Mt Pleasant Manual Dipping
a 1471
b=
3 el
3 1454
> i
3 1444‘
£ 143T‘
P - - . ; - .
1-Dec-93 11-Mar-94 18-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-Jul-95 1-Nov-85 9-Feb-96
Date
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6500F500U - GROUNDWATER HYDROGRAPH

164 ] Mt Pleasant Manual Dipping
. 163
g | o
g 162 |
g 161 ‘?
180
3 "1
g 159 J
158 . : : : .
1-Dec93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-85 24-Jul-95 1-Nov-5 9-Feb-96
Date
6500F500M -GROUNDWATER HYDROGRAPH
163 - MTt Pleasant Manual Dipping
5 1624
% 161 4
5 160 \/
S
< 1594
3
S 158
157 . : .
1-Dec-93 11-Mar-94 18-Jun-4 27-Sep-94 5-Jan-95 15-Apr-85 24-Jul-95 1-Nov-95 9-Feb-96
Date
6500F500L - GROUNDWATER HYDROGRAPH
163 Mt Pleasant Manual Dipping
~ 162 4
[=)
% 161 4
3 160 4
2
= 1594
§ 158 -
157 ‘
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-95 15-Apr-85 24-Jul-95 1-Nov-95 9-Feb-96
Date
7000D000P - GROUNDWATER HYDROGRAPH
81 4 Mt Pleasant Manual Dipping
5 160 J‘
g 159
3 158 4
s !
< 157
g 1564
185 L :
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-85 15-Apr-85 24-Jul-95 1-Nov-95 9-Fab-96
Date
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7000D000L - GROUNDWATER HYDROGRAPH

149 4 Mt Pleasant Manual Dipping
8148 -
X
§147 q
5146 -
3
~1145 4 BB
5144
2144 |
s
143 - - .
1-Dec-93 11-Mar-84 18-Jun-94 27-Sep-94 5-Jan-95 15-Apr-95 24-4ul-95 1-Nov-95 9-Feb-86
Date
7500E500U - GROUNDWATER HYDROGRAPH
171 Mt Pleasant Manual Dipping
&170
x
169
5168 \
S1e7
S
5166
165 4 . . .
1-Dec-93 11-Mar-94 19-Jun-94 27-Sep-94 5-Jan-85 15-Apr-95 24-Jul-95 1-Nov-95 9-Feb-96
Date
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Appendix C

Borehole Completion Logs







BORE COMPLETION DETAILS - MP-BH1

MT PLEASANT

STRATIGRAPHIC DESCRIPTION  LOG  -- DEPTH
mBGL mBTOC DETAILS
o 00— 2% GENERAL INFORMATION
..... Location : MOUNT PLEASANT
I SAND, Silty, grey brown, medium dense, | .. Oriller : 'NEGOA'. Rayuga Road
fine grained Rig Type : Simcas
""" Date Drilled : 28-Jan-94
5 M 2.2 Coordinates : mE mN
"""" Casing R.L. : mAHD
- SAND. with some silt, light brawn. | Top of Casing : 0.51 mAGL
poorly graded, dry, medium graines = ). . . . CDMPLETION NOTES
X AAPAPI 43 Screen Type : Machine slotted
Material : Class 9 PVC
- _ Diameter : 100 mm
SAND, light brown, poorly graded, dry Slots : 400 micron apertures
A medium grained Open Area : %
EE FILTER PACK MATERIAL
i —d-7.3 3 - 5mm gravel
5 : o from 10.6m to 18.6mBTOC
i [ 000 CEMENT DETAILS
i b %0 % vl . Surface Casing Cemented
L % 0 d = ) from to
L %o ® 4 Bentonite Seald.61m to010.6mBTOC
e 10 o o
:o:o: HYDRAULIC DATA
i L © o ° Top of Aquifer :
L ° o 2 Static W.L.: 9.51mBTOC
° o Product Level :
L GRAVEL, light brown and grey, poorl P © ¢ - )
araded, some coboies ’ L 6 % i Test Pumpea:
L ° .0 s Test Start :
- o o - c Discharge :
P o o ] g Duration
] F 0 %o 2 Orawdown
SERE S |FIELD WATER ANALYSIS
B P 6 %6 S = pH : 6.99 Temp.: 22.8°C
P o ® o 2 Conductivity : 680 HS/cm
I SENE £ | NOTES
i S * NOTE: COLLAR SHORTENED TO
SANDSTONE, SH-MW, light grey. strong 0.31mAGL on 18/2/94
- 1481 T0 &
— 20

Environment & Infrastructure
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BORE

COMPLETION DETAILS -

MT PLEASANT

MP-BHZ2

STRATIGRAPHIC DESCRIPTION

LOG -- DEPTH

- 10

— 20

SAND, Silty, grey brown, dry, medium dense

Silty, dark brown/grey, low plasticity
firm, moist, FMC<PL

CLAY,

SAND, Silty, grey brown, medium dence

light brown, poorly graded, loose to

medium dence

SAND,

GRAVEL, Sandy, light brown, well graded,
gravel to 40mm

GRAVEL, light brown and grey, some
cobbles

CLAY, Gravelly, light grey, medium
plasticity

SILTSTONE, light grey, highley weathered

mBT0C

0.0
— 0.48

mBGL

0.0

n

7.6

9.3

11

=|11.48

L i e e’ e A
e 0o 0 0 © 9 0 0 d.-0-0-0-d
© 0 6 0 06 6 0 6 olo-0-0-0"
© o 0 6 o o0 6 0o d-0-0-0-4d

a—n.n .o o0 .o olo.a.n.a

Machine Slotted

15

15.8

17.3 10

DETAILS

GENERAL INFORMATION

Location : AMB 211 Wybong Road
Driller : McDermott Drilling
Rig Type : Simcas

Date Drilled : 28-~Jan-94
Coordinates : mE mN
Casing R.L. : mAHD

Top of Casing : 0.48 mAGL

COMPLETION NOTES

Screen Type : Slotted
Material : Class 9 PVC 100mm
Diameter 100 mm

Slots : 400 micron apertures
Open Ares : %

FILTER PACK MATERIAL

3 - 5mm gravel .
from3.48m to 17.4mBT0C

CEMENT DETAILS
Surface Casing Cemented
from to
Bentonite Seal8.48m t09.48mBT0C

HYDRAULIC DATA

Top of Aguifer :

Static W.L.: 11.97mBT0C
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS

pH : 7.19 Temp.: 22.8°C
Conductivity : 811 HS/cm

NOTES

Environment & infrastructure y




BORE COMPLETION DETAILS - MP-BH3

MT PLEASANT

STRATIGRAPHIC DESCRIPTION

LOG -- DEPTH

SAND, Silty, grey brown, medium to fine
grained

CLAY, silty. grey brown, highly plastic

silty, grey brown dry, fine to medium
grained

SAND,

SAND, some silt, light brown, medium grained

gravelly, light brown, medium grained
sand, gravel to 1Smm

SAND.

— 10

GRAVEL. light brown, poorly graded

— 20

SILTSTONE, light grey, slightly weathered

mBGL

0.0

000 T8 fom 0. 41

2.3

6.2

7.7

= =[11.71
|1 11.98

0 © 0 0 0 0 0 6 0 © o0 o ¢ 0 0 0 © 0o 0 o o
P o ¢ o0 o o o 0 ¢ 0 o o 0 0 0 0 0 © o o o 4
® 0 0 0 0 0 0 0 0 0 © o 9 06 0 0 0 © 0 0 o
e L - TR - SN - T S . S VO - S - Y. S W S WY S S

mBT0C

DETAILS

GENERAL INFORMATION

Location : Kayuga Road

Oriller : McDermott Drilling
Rig Type : Simcas

Date Drilled : 28-Jan-94
Coordinates : mE mN
Casing R.L. mAHD

Top of Casing : 0.41 mAGL

COMPLETION NOTES

Screen Type : Slotted
Material : Class 9 PVC 100mm
Diameter : 100 mm

Slots : 400 micron apertures
Open Ares : %

FILTER PACK MATERIAL

3 - 5mm gravel

from9.7im to 19.7mBTOC

CEMENT DETAILS

Surface Casing Cemented
from to
Bentonite Seal8.71m to09.71mBTOC

HYDRAULIC DATA

Top of Aguifer :

Static W.L.: 11.98mBT70C
Product tevel :

Test Pumped

Test Start :

Discharge :

Durdtion

Drawdown

FIELD WATER ANALYSIS

22.0°C
HS/cm

7.598 Temp.:
663

pH :
Conductivity :

Machine Slotted, 400 micron

NOTES

NOTE: COLLAR REPLACED 18/2/94
NEW HEIGHT 0O.43mAGL

Environment & Infrastructure J




( BORE COMPLETION DETAILS - MP-BH3P
MT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
mBGL mBTOC DETAILS

000 -  —C%.a1 GENERAL INFORMATION
Location : Kayuga Rd., Lot 52, DA
Driller : McDermott Drilling
Rig Type : Simcas
U Date Drilled : 28-Jan-94
' 2.3 ' Cootdinates : mE mN
CLAY. silty, grey brown, highly plastic Casing R'L_- : mAHD

3 Top of Casing : 0.41 mAGL

X SAND, Silty. grey brown, medium to fine S
grained e

SAND, silty. grey brown dry. fine to medium COMPLETION NOTES
i ained CO
gramed ) Screen Type : Slotted
4.5 Material : Nylon 20mm
Diameter : 20mm mm
SAND, some silt, light brown, medium grained Slots : Hacksaw slotted

U Open Area : %
SAND, gravelly, light brown, medium grained FILTEH PACK MATERIAL

- sand, gravel to 15mm SO 3 - Smm gravel
7.7 from22.9m to 26.4mBT0C

CEMENT DETAILS
Surface Casing Cemented

from to
Bentonite SeaP!1.91m t32.91mBT0C

HYDRAULIC DATA
Top of Aquifer
Static W.L.:
Product Level :
Test Pumped:

Test Start :
Discharge :
Duration
Drawdown

FIELD WATER ANALYSIS

pH : 7.59 Temp.: 22.0°C
Conductivity : 663 HS/cm

NOTES

GRAVEL, light brown, poorly graded

e A L NN SR - B M St B ¢ B - A s - m » e - 2 g <
¢ 0 ¢ 0 0 06 0 © 0 © 0 0 0 0 o o © 0o o o d°
6 06 0 0 06 0 0 ©6 0 © 0 © 6 © o o © o ¢ o X

- g NOTE: COLLAR REPLACED 18/2/94
—-=z NEW HEIGHT 0.43mAGL

— 20 —-— ==

SILTSTONE, light grey, slightly weathered En—————

—-=Z l ,24.91

SEEE I]

EEEE 26 Ujas.a

RUST 22

Environment & Infrastructure J
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'BORE COMPLETION DETAILS - 3500B500U
| MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
(&)

mBGL maTo§ DETAILS
L, 00 —f J—%.« £ | GENERAL INFORMATION
é- SANDSTONE, light grey-brown soil top 40cm - 8 ‘éa Location : MOUNT PLEASANT
. SILTSTONE. minor SMUT g€ o | Driller : Paterick & Zeija

8.75 <7
— 10 sxus;oms ang SANDSTONE 113 11026 o = | Rig Type : Diamond
- core 10ss < : .
= SANDSTONE. SILTSTONE and MUDSTONE = =|f1s5 B“S’ Date Drilled : 03/05/94
E oo Depth of weathering = = 08 oo o Coordinates : 283500 mE 1430500mN
- = Boce Casing R.L. : 203.0 mAHD
£ SILTSTONE. SANDSTONE and MUDSTONE e o Top of Casing : 0.40 mAGL
- 8' [
— 30 COAL (WKH) =
- 32.13 ]
F SANDSTONE, SILTSTONE ang MUDSTONE £ COMPLETION NOTES
- SANDSTONE —1-36.93 Scr'een Type : Machine slotted
E— “ SANDSTONE and SILTSTONE ;3;; g?;;gég;—l\ : Clggsmi Pve
E- MUDSTONE ) . . A
E_ 50 SILTSTONE and SANDSTONE 48-32 Slots : 400 micron apertures
. COAL (MTA) Open Area : %
= 56.18 -
E o SANDSTONE ang SILTSTONE, minor MUDSTONE JROEOORR FILTER PACK MATERIAL
E~ 5" coaL (erD) 89.72 3 - Smm gravel
o SANDSTONE and SILTSTONE - 65.87 from 13.5m to 23.5mBTOC
— 70 TONE
F - SAsTON CEMENT DETAILS
E 75.67 )
= SANDSTONE and SILTSTONE 79.28 Surface CaSIng Cemented
B0 coal (PFD) 82 46 from to
- SANOSTONE and SILTSTONE 1-85.25 Bentonite Seal12.5m toi3.5mBTOC
- 9o SANDSTONE
- A o3 64 HYDRAULIC DATA
F~ SANDSTONE and SILTSTONE , K S Top of Aquifer :
— 100SILTSTONE 10056 Static W.L.: 10.26mBT0C
E coaL tvau 105 26 Product Level :
E_ 4 1oSILTSTONE and SANDSTONE Test PU’"DEGE
3 1 112,64 Test Start :
= Discharge :
5o ANDSTONE and CONGLOMERATE s Duration
i 1 123 88 Drawdown
= CONPSTONG) eno SILTSTONE 125.94
_ 430SILTSTONE ang SANDSTONE | 130 5 FIELD WATER ANALYSIS
- SANDSTONE and SILTSTONE N pH : Temp.:
- i Conductivity :
-~ 14081 TSTQNR, 2nd HUDSTONE ;2318 ég Y
E SANDSTONE and SILTSTONE ' o NOTES
o 146. .
E 150R0857dREY) s1rsToNe ana sanosTone 148.48 Static water levels for
3 SANDSTONE | I October 1994.
E SANDSTONE and SILTSTONE 4 Bail-out test sucted
E_ 160 1 159.82 ail-out test conducte
3 CARBONACEQUS MUDSTONE, SANDSTONE. SILTSTONE 6382 on 9/9/94.
;"370‘:"“ {8aY) Recovery: 5.312m in 25 min
E SILTSTONE and MUDSTONE 135-68 _ ,
1BOSANDSTONE L k = 0.00635 k1l/day/m2
SRR 182,92
= §gﬁbgq§8€§bus MUDSTONE and SANDSTONE }ggég
;_ 1goCORE LOSS 180 270
g—aoo
E—zxo
f—-azo I ]
3 FRUST 22X
:: 230 Environment & Infrastructure J




BORE COMPLETION DETAILS - 35OOB5OOL

MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
mBGL mBTOC DETAILS

Lo , _ I 2% 50 GENERAL INFORMATION
5_ SANOSTONE, light grey-brown soil top 40cm Location - MOUNT PLEASANT
- SILTSTONE. minor SMUT - Driller : Paterick & Zeija
é—lo gg%ls’{gg ang SANDSTONE 32 110.76 Rig TYD? . Digmond
- SANDSTONE. SILTSTONE and MUDSTONE Date Drilled : 03/05/94
E_ o Uepth of weatnering 20.6 Coordinates :283500 mE 1430500mN
3 ) Casing R.L. : 202.9 mAHD
3 SILTSTONE. SANDSTONE and MUDSTONE o | Top of Casing : 0.50 mAGL
- 30 COAL (WKH) a
E SANUSTONE, SILTSTONE and MUDSTONE i CSOMP LEEION I:DThES 1
8 @ creen Type : Machine slotted
=, SANDSTONE = : .
E % SANDSTONE ana SILTSTONE = g?;;g é:i : Clg(s)smi PVC
i ) 1
= MUDSTONE © :
E_ 5o SILTSTONE and SANDSTONE -~ | Slots : 400 micron apertures
E COAL (MTA} § Open Area : %
_ go SANDSTONE ang SILTSTONE. minor MUDSTONE @ FILTER PACK MATERIAL
= %% coaL (PFD)
= SANDSTONE and SILTSTONE 3 - 5mm gravel
3 from 160m to 177mBTOC
E- 70
= 70 sanpsToNE
3 CEMENT DETAILS
E oo igﬁsﬁi’?ﬁ, and SILTSTONE Surface Casing Cemented
3 from to
E SANDSTONE sna SILTSTONE Bentonite Seal 160m to 161mBTOC
E_ g0 SANDSTONE
3 HYDRAULIC DATA
E SANOSTONE and SILTSTONE Top of Aquifer : 163.8mBGL
— 100SILTSTONE Static W.L.: 10.76mBTOC
_ COAL (vau) Product Level :
E_ | {QSILTSTONE and SANDSTONE Test Pumped:
F Test Start :
= Discharge :
E_ 2o SANOSTONE anc CONGLOMERATE Durat ion
5 Drawdown
3 SHNPSTQNEy ano SILTSTONE 18:58
?' 13OSILTSTONE and SANDSTONE 130.3 FIELD WATER ANALYSIS
E. SANDSTONE and SILTSTONE ; pH: 7.1 Temp.:
. 1 aoSJiTSTRH, o MuosTONe ;Zgéé Conductivity : 390 HS/cm
E SANOSTONE ang SILTSTONE 1 NOTES
o 146.86 .
;1soEBﬂ§rc§EE.’”szLTSTONE and SANDSTONE 148.46 Static water levels for
3 SANDSTONE (54.56 5 October 1994.
E SANDSTONE and SILTSTONE ’ g
™ ®0CARBONACEOUS MUDSTONE,  SANDSTONE.  SILTSTONE :z:'sg _ _less 8 Logger No. 39380.
- 170008 (BAY =73 z Bail out test conducted
E SILTSTONE ano MupsTONE = 135.65 —17a-180Ce on 9/9/94.
- 1B0SANDSTONE Ry £
E oA BAYL o e 182.92 S k = 0.017 k1/day/m2
3 ggﬁhgégﬁébus MUDSTONE and SANDSTONE ‘ 159@5 £
E 190CORE LOSS 150 510
g-aoo
5—210
= 220 2
E_ 230 -
& Environment & Infrastructure )
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BORE COMPLETION DETAILS - 3500C500U

MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
mBGL mBTOC DETAILS
o o0 —f J~"0ss § |GENERAL INFORMATION
E SILTSTONE o | Location : MOUNT PLEASANT
3 @ 1 DOriller : Paterick & Zeija
10 S1irsTONE ang SANDSTONE 10 = | Rig Type : Diamond
E SANDSTONE 14 l4.9 . | Date Drilled : 08/03/94
E 17.91 2 | Coordinates :283500 mE 1431500mN
— 20 SANDSTONE and SILTSTONE - Casing B.L - 239.2 mAHD
g _ « Lo .
= SANDSTONE R i o | Top of Casing : 0.55 mAGL
E 30 29.22
3 COMPLETION NOTES
- Screen Type : Machine slotted
F 0 saNDSTONE ang SILTSTONE s Material : Class 9 PVC
2 S Diameter 25 mm
E <o : Slots : 400 micron apertures
- g Open Area : %
S e s | oo o
;Somu(mm.mmrdwnmemuwmmm §§'mosm§ FILTER PACK MATERIAL
3 ———1-63.45 @ 3 - 5mm gravel
- SILTSTONE and SANDSTONE -z 2 from53.0m to 63.0mBTOC
- 70 ————170.99 5
3 “Wiyi R {7369 2 CEMENT DETAILS
- SILTSTONE and SA NI —Z-Z-Z .
g e Surface Casing Cemented
= B0 MHBETONE,Pnd CARBONACEOUS MUDSTONE -94
3 FEReaThRe éé_gs from to
E- COAL (MTA) Bentonite Seal52.0m t053.0mBTOC
E_ go SILTSTONE ang SANDSTONE. minor MUDSTONE 84-23
E~"" SANDSTONE. SILTSTONE and CLAYSTONE S ) HYDRAULIC DATA
S 428
- Top of Aguifer :
;—-1OOSIUSTONE and SANDSTONE o Static W L. 25 76mBTOC
E oA (°FD) 104.74 Product Level :
4 4QSANDSTONE ang SILTSTONE Test Pumped:
S e 113 55 Test Start :
- COAL_(PFD). minor WUOSTONE and CLAYSTONE ‘ Discharge :
;_,2055%[5592'5) CARBONACEQUS MUDSTONE, SANDSTONE ﬁéﬁ Duration
5 Drawdown
(3o SILTSTONE, SAKDSTONE. CARBONACEQUS MUDSTONE FIELD WATER ANALYSIS
3 pH : 7.4 Temp.
3 mg?ﬁ%sr‘éﬁ‘g” and SANDSTONE jjj:a Conductivity : 340 ps/cm
] NOTES

230
-

SANDSTONE and CONGLOMERATE
150

SILTSTONE ang SANDSTONE
160

COAL (B8N)
170

1B0ganpsTONE

SILTSTONE and SANDSTONE
COAL (BAY) with carbonaceous mudstone
1905ANDSTONE and SILTSTONE

CONGLOMERATE and SANDSTONE

CARBONACEQUS MUDSTONE, SILTSTONE, SANDSTONE
minor COAL

CONGLOMERATE ang SANDSTONE

200

210CARBONACEOUS MUDSTONE and SANDSTONE

CONGLOMERATE, SANDSTONE and MUDSTONE

220caL (WYN). minor CLAYSTONE and MUDSTONE
SILTSTONE and SANOSTONE

4 154 5
156.88

198.98
T=—a-201.37
-]
=1 -] [
22 1.208.84
——o—}-212.99
D o q
-] -]
-] -] <]
——1330:73
=== =1 205,910

Static water levels for
October 1994.

Logger No. 338378.

Bail-in test conducted
on 8/9/94.

T = 0.529 ki/day/m

Apparent connection between uppe
and lower piezometers.

RUST 22
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[ BORE COMPLETION DETAILS - 3500C500L
MOUNT PLEASANT

Ny

COAL _(VAU)
14OSILTSTONE and SANDSTONE

SANDSTONE and CONGLOMERATE
150

SILTSTONE and SANDSTONE
160

COAL  (BAN)
170

1804 \psTONE

SILTSTONE and SANDSTONE
COAL (BAY} with carbonaceous mudstone
1805ANDSTONE and SILTSTONE

CONGLOMERATE and SANDSTONE

CARBONACEQUS MUDSTONE, SILTSTONE, SANDSTONE
minor COAL

CONGLOMERATE and SANDSTONE

200

210CARBONACEQUS MUDSTONE and SANOSTONE

CONGLOMERATE, SANDSTONE and MUDSTONE

220c0a (WYN), minor CLAYSTONE and MUDSTONE
SILTSTONE and SANDSTONE

230

179.28

183.4

= 180.64

192.92

198.98

201.37

208.84

212.99

8973

226.8710

pH : 6.9 Temp.:
Conductivity : 1463 HS/cm

NOTES
Static water levels for
October 19384,

STRATIGRAPHIC DESCRIPTION -- DEPTH
mBGL mBTOC DETAILS
Lo 00— =55 GENERAL INFORMATION
E SILTSTONE Location : MOUNT PLEASANT
3 Oriller : Paterick & Zeija
19 s1LrsToNE ang SaNDsTONE 10 Rig Type : Diamond
E GANDSTONE — 14 Date Drilled : 08/03/84
E_ 20 7.9 Coordinates :283500 mE 1431500mN
=~ 20 SANDSTONE and SILTSTONE 2 P Casing R.L. 39.2 mAHD
= SANDSTONE TE F Top of Casing : 0.55 mAGL
— 30 1.2 22
3 ‘ COMPLETION NOTES
: Screen Type : Machine slotted
™ “0 SANDSTONE and SILTSTONE gater‘éal : Clg(s)s 9 PVC
- iameter mm
E =0 Slots : 400 micron apertures
3 Open Area : %
;_50 COAL (WKH)., minor claystone and mudstone FILTER pACK MATERIAL
3 63.45 3 - 5mm gravel
- SILTSTONE and SANDSTONE from12.0m to 122.0mBT0C
— 70 70.99
E SANDSTONE 73.69 CEMENT DETAILS
E" SILTSTONE ang SANDSTONE Surf Casing Cemented
£ 80 coaL (uTa) HUDSTONE and CARB. MUDSTONE gg.8¢ u‘;rg;e 51 %D ente
- 83.16
E COAL (MTA) Bentonite Seall11.0m t612.0mBTOC
E_ o SILTSTONE and SANDSTONE. minor MUDSTONE §3-29
3 SANDSTONE, SILTSTONE and CLAYSTONE HYDRAULIC DATA
3 Top of Aquifer :
- 1091 TSTONE 80 SANDSTORE s | Static W.L.. 23.67mBTOC
E COAL (PFD) 5 Product Level :
£ 110SANDSTONE and SILTSTONE S Test Pumped:
5 A 113.55 |z =f114.0 Test Start.
= COAL (PFD). minor MUBSTONE and CLAYSTONE = =] © Dzschar*ge :
E | ooCORISTRYE) CARBONACEQUS MUDSTONE.  SANDSTONE Hggs ] I Duration
3 = @ Drawdown
E_' 13051LTSTONE. SANOSTONE, CARBONACEQUS MUOSTONE “:‘ é F I ELD WA TER ANAL YSIS
5 = 3

Bail-in test conducted
on 9/9/94.

T = 0.4355 k1/day/m

Environment & Infrastructure J




| BORE COMPLETION DETAILS - 3500E000U
MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
Lo 4 12%s ¢ | GENERAL INFORMATION
E SANDSTONE o | Location : MOUNT PLEASANT
3 « { Oriller : Paterick & Zeija
10 sirsTone 2 | Rig Type : Diamond
2 15.2 © | Date Drilled : 08/06/94
E, STLTSTONE ana SANDSTONE = [ Coordinates :283500 mE 1433000mN
— { Casing R.L. : 264.4 mAHD
3 g | Top of Casing : 0.60 mAGL
- 30 o
- 2 |43 COMPLETION NOTES
3 . Screen Type : Machine slotted
- 40 SANDSTONE Material : Class 9 PVC
= c Diameter : 25 mm
E g Slots : 400 micron apertures
3 € Open Area : %
o oSN ana SILISTONE _.|ewo ¥ |FILTER PACK MATERIAL
g COAL (WKH), minor CARBONACEOUS MUDSTONE g g * 3 - 5mm gr'avel
3 ————p63 T S8.0BXE fromS8.0m to 68.0mBTOC
— 70 ‘ --z:z -
E " SILTSTONE ang SANDSTONE e g CEMENT DETAILS
- SANDSTONE 77,39 2 Surface Casing Cemented
— 80 79.89
3 CLAYSTONE 83 g8 from to
= COAL (MTA). minor CLAYSTONE and MUDSTONE 87'83 Bentonite Seal57.0m to58.0mBTOC
5—90 CARBONACEQUS MUDSTONE. SILTSTONE, SANDSTONE ’
= SILTSTONE and SANDSTONE S:-; HYDRAULIC DATA
3 0 Top of Aguifer :
- 100 ANOSTONE 2o SILTSTONE 1 oz 7s Static W.L.. 34.30mBTOC
E CONGLOMERATE AND SANDSTONE ' Product Level :
3 108.83 Test Pumped:
- 110
E ' Test Start :
F- SANDSTONE, SILTSTONE and CONGLOMERATE Discharge :
3 ; Duration
— 120 A )
3 SSS%Téggp)minor COAL - ggzg Drawdown
3 SANDSTONE anda SILTSTONE 1457 a8
£~ 130SANDSTONE T FIELD WATER ANALYSIS
3 -1.132.04 . .
3 A pH : Temp .:
f_ 140SANOSTONE ang SILTSTONE Conduct1v1ty :
2 - . NOTES
E_ 4oCOAL (PFD) ij;gi Static water levels for
é CARBONACEQUS MUDSTONE : : 152 44 October 1994
- SANDSTONE ang SILTSTONE )
=~ 160 ] Bail-out test conducted
3 1-163.16 on 6/9/84.
E 17%sunpsTone Recovery: 11.04m in 29 min.
oo A 17976 k = 0.022 k1/day/m2
C COoAL (VAU)
3 — 183.8
= SANDSTONE ang SILTSTONE  leeeeoos
F SANDSTONE ano SILTSTONE 187 820
;—190
E—-ZOO
E oo
220 B ]
] RUST 22X
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MOUNT PLEASANT

| BORE COMPLETION DETAILS - 3500E000M

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
mBGL mBTOC DETAILS
. oo 0 12%.ss GENERAL INFORMATION
= SANDSTONE ] Location : MOUNT PLEASANT
3 9 Oriller : Paterick & Zeija
10 siursTone Rig Type : Diamond
3 ———- 135 6.2 ¢ | Date Drilled : 08/06/94
5 SILTSTONE ana SANDSTONE o | Coordinates :283500 mE 1433000mN
3 "1-21.6 » | Casing R.L. : 264.4 mAHD
3 2 | Top of Casing : 0.55 mAGL
30 %)
3 s | COMPLETION NOTES
- - Screen Type : Machine slotted
E . SANDSTONE i
- 40 £ | Material : Class 9 PVC
2 “ 1 Diameter : 25 mm
E o Slots : 400 micron apertures
3 _ Open Area : %
3 56.01
5_50 SANDSTONE and SILTSTONE 88.07 FILTER pACK MATERIAL
i COAL (WKH}. minor CARBONACEQUS MUDSTONE 3 - 5mm gf‘BVEl
3 ——— 563 from18.0m to 128.0mBTOC
;70 SILTSTONE and SANDSTONE ggg'—:' CEMENT DETAILS
E go SANDSTONE JEXEREREE BEAAE+ Surface Casing Cemented
3 CLAYSTONE 83 '98 from to
- COAL (MTA). minor CLAYSTONE and MUDSTONE ;7'83 Bentonite Seal17.0m t018.0mBTOC
;—go CARBONACEQUS MUDSTONE, SILTSTONE. SANDSTONE ’
E SILTSTONE ana SANDSTONE p—— g:-; HYDRAULIC DATA
3 17 sz 1 o8 10 Top of Aquifer :
E- 100 ANOSTONE 200 SILTSTONE Liens | Static W.L.: 98.10mBTOC
- CONGLOMERATE AND SANDSTONE ’ c Product Level :
= 110 1 108.83 e Test Pumped:
3 s Test Start :
:— SANDSTONE, SILTSTONE and CONGLOMERATE i = DiSChar'gE :
- 120 . = =[t20.0 Duration
3 S%%Téﬁgm minor COAL @9135 == bt Drawdown
E SANDSTONE ano SILTSTONE :s;'g: ~=-=3126.0 80CS
- 130SANDSTONE T o 00 @ FIELD WATER ANALYSIS
E 1 z pH:  Temp.:
E_ ; 40SANDSTONE ang SILTSTONE 2 Conductivity :
= 1 e 6 NOTES
E . COAL (PFD) T2 Static water levels for
— 150 149.94
;_ CARBONACEQUS MUDSTONE 3-152.44 October 1994.
E SANDSTONE ano SILTSTONE
— 160 i
3 T-163.16 Bail-out test conducted
- on 6/9/94.
= 1705 anosTONE
= Recovery: 23.182m in 26 min
= 180 1.179.75
E T coaL (vau) 1838 k = 0.00401 k1/day/m2
—  SANDSTONE ang SILTSTONE oo
2 v 187.840
:—190
;—EOO
E_ 220 . -
Ecaao Environment & Infrastructure : J




MOUNT PLEASANT

( BORE COMPLETION DETAILS - 3500E000L

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS

Lo 0.0 — %% .67 GENERAL INFORMATION
E SANDSTONE Location : MOUNT PLEASANT
1 Oriller : Paterick & Zeija
= 10 57y TsTone Rig Type : Diamond
2 13.5 6.2 Date Drilled : 08/06/94
E o SILTSTONE ano SANDSTONE Coordinates :283500 mE 1433000mN
21.6 Casing R.L. : 264.3 mAHD
2 Top of Casing : 0.567 mAGL
= 30 o
& | COMPLETION NOTES
= fo2]
5 " Screen Type : Machine slotted
- 40 SANOSTONE 2| Material : Class 9 PVC
2 S | Diameter : 25 mm
E oo w | Slots : 400 micron apertures
- Open Ares : %
o 56.01 =
E SANDSTONE and SILTSTONE 23 £ [FILTER PACK MATERIAL
§ COAL (WKH)., minor CARBONACEQUS MUDSTONE 3 - Smm gr‘avel .
3 ————166.3 from78.0m to 187.0mBTOC
— 70 —-oz
i SILTSTONE and SANDSTONE E E_:_E CEMENT DETAILS
E SANDSTONE ===={ 7739 Surface Casing Cemented
— B0 79.88
= CLAYSTOME 8398 from to
© COAL (MTA). minor CLAYSTONE and MUDSTONE ;7'83 Bentonite Seall77.0m t478.0mBTOC
£ g0 CARBONACEQUS MUDSTONE. SILTSTONE. SANDSTONE ’
£ SILTSTONE ang SANOSTONE Ep— S:'; HYDRAULIC DATA
3 NDSTONE and SILTSTONE oot I 2 {3505 Top of Aquifer :
- 100% and Sk Tiens |- Static W.L.: 98.05mBTOC
E CONGLOMERATE AND SANOSTONE ' Product Level :
3 108.83 Test PUmDed:
- 110 : Test Start :
E SANDSTONE. SILTSTONE and CONGLOMERATE : Discharge :
3 ) Duration
— 120 | )
- ﬁgééréﬁgnmmor COAL ggzg Drawdown
3 SANDSTONE and SILTSTONE 127 96
— 130SANDSTONE e FIELD WATER ANALYSIS
3 4 132.04 . .
3 ] pH : - Temp.:
g— $140SANOSTONE and SILTSTONE Conduct1v1ty )
- . NOTES
E_ (5oC0AL (PFD) 133;55 Static water levels far
é CARBONACEOUS MUDSTONE 152,44 October 1994
3 ONE TSTONE
5—1505“‘05T NE end SILTSTON | Bail-in test conducted
E 1-163.16 . on 6/9/94.
= 1705anpsTONE 2 Recovery: 0.283m in 21.1 min
2 A rers |z clwoo T T = 0.692 k1/day/m
3 COAL (VAU) 3.8 £ E| 2
= SANDSTONE ang SILTSTONE  feeooeess : =.Z3186.0 BOCS
E SANDSTONE and SILTSTONE P 187. 84D 2
:—190 @
;—-200 2
é—zxo
f:-azo n 5 Lo L
RUST 22:
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[ BORE COMPLETION DETAILS - 4500F000

MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG DEPTH
m86L mBTOC DETAILS
Lo 0.0 =C0ss GENERAL INFORMATION
g— SILTSTONE. dark brown soil top S0cm ng?gégn gggg:iféség;a
i"“’ ~+-10.5 o | Rig Type Diamond
o TeTont. ang SaNDSTONE 15 w2 & | Date Drilled : 14/06/94
20 B0aLaR" BB =138 @ | Coordinates :284500 mE 1434000mN
E " SANDSTONE and SILTSTONE 2 | Casing R.L. : 216.6 mAHD
E saosTone T ;:': S | Top of Casing : 0.55 mAGL
— 30 : ©
F ~ MUDSTONE 33.03 ~ | COMPLETION NOTES
— gg:zsrg:i) %58 3213771 £ | Screen Type : Machine slotted
F- 40 SANOSTONE and SILTSTONE 00— P 8 | Material : Class 9 PVC
E coaL (MTA) ) Diameter 50 mm
E L, coaL (°FD) 46.92 Slots : 400 micron apertures
E  SILTSTONE. SANDSTONE and MUDSTONE R Open Area : %
3 MUDSTONE with CDAL
E 0 " = 5 52 FILTER PACK MATERIAL
E SANDSTONE and SILTSTONE ] 3 - 5mm gravel
3 66.21 from08.0m to 118.0mBTOC
— 70 SANDSTONE v
3 5 R CEMENT DETAILS
2 ; Surface Casing Cemented
2 from to
o Bentonite Seal07.0m t#08.0mBTOC
£~ 90 SANDSTONE and SILTSTONE HYDRAUL IC DATA
_ S Top of Aquifer :
— 100 S Static W.L.: 37.74mBT0C
E B ot Product Level :
3 : < Test Pumped:
:_,“oCOAL (PFD) = =|{110.0 U :
: COAL (VAU 111.14 £ g b T?St Start :
E SANDSTONE and SILTSTONE Tl ==e.0 eecs Discharge -
E 2 =2 :
E~ 12051 1STONE. MUDSTONE g minor COAL 12036 ® Duration
; . 122.880 < Drawdown
E 130 = FIELD WATER ANALYSIS
3 pH: 7.2 Temp.:
E o Conductivity : 773 HS/cm
3 NOTES
?..150 Static water levels for
October 1994.
;-:so Logger No. 12153B.
3 Bail-in test conducted
- 170 on 6/9/94.
5_180 Recovery: 18.70m in 44.45 min.
E- T = 0.0835 kl1l/day/m
;—-190
5—-200
o
220 R
RUST 22X
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MOUNT PLEASANT

BORE COMPLETION DETAILS - 5000A500

E- 10
E— SANDSTONE AND SILTSTONE
£~ 20

Cepth of weathering

30

SANDSTONE AND SILTSTONE

50

COAL (PFD)
SILTSTONE AND MUDSTONE

40

60
COAL  (vau)

=~ 70
SANDSTONE AND SILTSTONE

80 COAL (BRN)

SANOSTONE AND SILTSTONE

a0

E— COAL (BRN & BAY)
— 100

;— SANDSTONE
-~ 110CONGLOMERATE
COAL (WYN & EDD)

— 120
C SANDSTONE AND SILTSTONE

= 130
140
= 150

170
180

210

220

= 200

230
e

~4-91.01

119.84
124.730

? 25.18
32-133.95
A 515 °
38:87 = zp6.0 2
- = [1e}
E = @
b <
e-=.365.0 =
2
x

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
L0 SOIL. dark brown 0.8 — % 20 GENERAL INFORMATION
CLAY. yellow 45 Location : MOUNT PLEASANT

Oriller : Paterick & Zeija

Rig Type : Diamond

Date Drilled : 23/12/93
Coordinates :284997 mE 1429496mN
Casing R.L. : 200.3 mAHD

Top of Casing : 0.20 mAGL

COMPLETION NOTES
Screen Type : Machine slotted
Material : Class 9 PVC, 50mm

Diameter : 50 mm
Slots : 400 micron apertures
Open Area : %

FILTER PACK MATERIAL

3 - 5mm gravel
from54.0m to 67.0mBT0C

CEMENT DETAILS
Surface Casing Cemented
from to
Bentonite Seal53.0m to54.0mBT0OC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 33.95mBT0C
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH Temp.:
Conductivity :

NOTES

Environment & Infrastructure J




MOUNT PLEASANT

( BORE COMPLETION DETAILS - 5000D000

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL m8TOC DETAILS

L0 worl song a4 %2 GENERAL INFORMATION
3 - e Location : MOUNT PLEASANT
E sanDsTONE Oriller : Paterick & Zeija
- 10 : Rig Type : Diamond
3 14.21 Date Drilled : 13/12/93
E g o A HUDSTONE 18.23 Coordinates : 2849393 mE 1431998mN
E 7 COAL () 22.42 23.4 Casing R.L. : 240.9 mAHD
3 ' Top of Casing : 0.20 mAGL
— 30
E SANDSTONE AND SILTSTONE o | COMPLETION NOTES
3 & | Screen Type : Machine slotted
— 40 o Material : Class 9 PVC
- ¢ | Diameter : 25 mm
E o CHAYSTOM 49.54 5 | Slots : 400 micron apertures
__ COAL (MTA & PFD) © Open Area : %
E co é FILTER PACK MATERIAL
f SANDSTONE AND SILTSTONE | 3 - Smm gravel .
E_ o COAL (PFD) = g from88.0m to 208.0mBTOC
4 : CEMENT DETAILS
E—so 3..1-78.95 Surface Casing Cemented
3 - from to
E SANDSTONE AND SILTSTONE Bentonite SealS7.0m t$38.0mBTOC
% HYDRAULIC DATA
3 Top of Aquifer :
- 100 Static W.L.: 78.95mBT0C
E coaL (vaw) o Product Level :
= 110SANDSTONE AND SILTSTONE Test Pumped:
5 111.94 Test Start :
£ SANDSTONE CONGLOMERATE Discharge :
E- 120 T 118.16 Duration
_ SANDSTONE AND SILTSTONE Orawdown
13000 (@AN) Liasas FIELD WATER ANALYSIS
F. SILTSTONE AND SANDSTONE pH : Temp.:
E (0L BRY =L 138.024 Conductivity :
_ SANDSTONE AND SILTSTONE NOTES
= COAL (8RN 14884
= 1505ANDSTONE AND SILTSTONE
E COAL AND MUDSTONE (BRN) ——183.43
E_ |50SANDSTONE AND SILTSTONE
3 163.85
= CDAL (8AY)
E_ 170 v—o- 168, 14
= "' CONGLOMERATE AND SANDSTONE P o
- 0.63m igneous layer at base b ° ° ° d
z__ 180COAL (HYN) : : ;;ga
E SANDSTONE AND SILTSTONE S
190 S
E ’ €
3 +196.13 8
£ 2000040 (WYN & E00) B
3 1 205.93 LEFk06.0 BocE
£ 51oSANDSTONE AND SILTSTONE @«
3 ~1-212.08D 2
;220 g m
i23° Environment & Infrastructure J .




MOUNT PLEASANT

 BORE COMPLETION DETAILS - 5500D000

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
o ] %%.30 GENERAL INFORMATION
= SANDSTONE Location : MOUNT PLEASANT
1o SILTSTONE ang CLAYSTONE ST ggél%%e g?;;g;gk & Zeija
. BEAERT 0¥ weatnering 14.08 14.3 Date Drilled : 27/01/94
E 5o COAL (MTA & D) £ | Coordinates : 285500mE 1432000mN
-3 o | Casing R.L. : 221.7 mAHD
- SILTSTONE ang SANDSTONE SEEE = | Top of Casing : 0.30 mAGL
"~ 30 COAL (PFD) ; =
- 31.58 ©
2 SILTSTONE and SANDSTONE and minor mudstone : COMPLETION NOTES
3 37.74 = 1 Screen Type : Machine slotted
— 40 < | Material : Class 9 PVC
- =
2 SANDSTONE S | Diameter 50 mm
o 47 .64 - 3
50 SANDSTONE and SILTSTONE glotsA. 409 m1cr<;n apertures
= CARB. MUOSTONE. minor coal (VAU) §3.98 pen Area :
é_so CARB. MUDSTONE and SANDSTONE —— . ol FILTER PACK MATERIAL
E SILTSTONE and SANDSTONE e 550 = : 3 - 5mm gravel
E COAL (VAU .
o SILTSTONE and SANDSTONE 70.99 from28.0m to 138.0mBTOC
f SaNDSTONE 173 94 CEMENT DETAILS
g—-BO SANDSTONE and SILTSTONE, minor cart. SU?:g;E CasmgOCemented
- dstane
= rudstan Bentonite Seal27.0m t628.0mBTOC
F- 90 CoAL (BRN) 89.29
" SANDSTONE and SILTSTONE 514 HYDRAULIC DATA
E sanpsTONE 95.66 Top of Aquifer :
- 100 93.67 Static W.L.: 60.8mBTOC
E SANDSTONE and SILTSTONE Product Level :
3 108.38 Test Pumped:
- 110C0AL (BAN) T Test Start -
— SILTSTONE ang SANDSTONE --=oC . Discharge :
E_ 120 118.22 e Duration
E T coaL (BaY) & Drawdown
E SANDSTONE and CONGLOMERATE . 8
E gosaostae - CUOREE L B8 lwo § [FIELD WATER ANALYSIS
E T SANDSTONE and CONGLOMERATE T 3284 |2 E 2 H: 7 Temp .-
- © 134.84 1= Z36.0 sacs 8 ductivi ef 0’393 s/
1 40STLTSTONE and SANDSTONE @ onductivity : ps/cm
_ z NOTES
E_ 1507 OSTONE g Static water level for
= SANDSTONE and SILTSTONE October 1994.
3 g?ﬁ%s‘lgg&g)minor claystone 188-48
=~ 16000 (E00) ‘ Bail-in test conducted
S e 163.74 on 9/9/94.
= SANDSTONE and STeTSTONE [ 168,510
- 170 ' Recavery: 2.459m in 19.83 min
2. T = 0.285 k1/day/m
2:—190
f—-aoo
55—210
E 230 i
- Environment & Infrastructure J
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BORE COMPLETION DETAILS
MOUNT PLEASANT

— 6000C000U

SILTSTONE
20 Depth of Weathering
SANDSTONE AND SILTSTONE

30
COAL (BRN & BAY)

40
CONGLOMERATE/SANDSTONE

50
COAL (WYN)

E- SANDSTONE. MUDSTONE AND SILTSTONE
E 5o COAL (€DD)

SANOSTONE AND SILTSTONE

COAL {CLN & BNG)
80

SANDSTONE AND SILTSTONE

80 minor coal layers

= 100
- COAL AND CLAYSTONE
— 110

SANDSTONE AND SILTSTONE

120
COAL AND SILTSTONE (EGA)

- 130SANDSTONE AND SILTSTONE
- COAL

E SANDSTONE AND SILTSTONE
E 2"YcoaL (EGA

SANDSTONE AND SILTSTONE

- 140
E- 150

160

— 170

200

220

230

N

19.38

-1 28.5

STRATIGRAPHIC DESCRIPTION -. DEPTH
mBGL mBTOC DETAILS
O oIl dark brown 000 GENERAL INFORMATION
SILTSTONE 3.1 Location : MOUNT PLEASANT
=1-6.8 Driller : Paterick & Zeija
1 SANDSTONE Rig Type : Diamond
Date Drilled : 23/12/93

Coordinates : 286000 mE 1431000mN
Casing R.L. : 179.9 mAHD
Top of Casing : 0.40 mAGL

Machine Slotted 400 micron

40.07

48.99

COMPLETION NOTES

Screen Type : Machine slotted
Material : Class 8 PVC

Diameter 25 mm
Slots : 400 micron apertures
Open Area : %

54.88
56.89

+61.3

FILTER PACK MATERIAL

3 - 5mm gravel
from10.7m to 22.7mBT0OC

1.73.83
—1 77 54

CEMENT DETAILS

Surface Casing Cemented
from to
Bentonite Seal 9.7m to10.7mBT0C

102.29
106.7

412337

HYDRAULIC DATA

Top of Agquifer :

Static W.L.: 20.04mBT0C
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

1 125.62

+130.83

138.56

FIELD WATER ANALYSIS
pH : Temp.:
Conductivity :

143.42
147

NOTES

Environment & Infrastructure <J




MOUNT PLEASANT

[ BORE COMPLETION DETAILS - 6000CO00L

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
9.0 RA NF

=0 So0IL. dark brown 000 T~ p— 0.40 GENE , L _I ORMATION
E ILTSTONE 3.1 Location : MOUNT PLEASANT
- 6.8 Driller : Paterick & Zeija
£ 10 TONE Rig Type : Diamond
E SANDSTO Date Orilled : 20/12/93
P S[IJLTSTONE Meathors 19.98 Coordinates : 286000 mE 1431000mN
- epth o eathering - . )
E SANDSTONE AND SILTSTONE ?gglg% Ea[s—, ing - 15958 mgg
- 28.5 . .
— 30
x SZ_ 4.
E COAL (BAN € BAY) %—1-32.67 COMPLETION NOTES
- Screen Type : Machine slotted
- 40 TTLg0-07 Material : Class 8 PVC
E. CONGLOMERATE/SANDSTONE P 0% Diameter 30 mm
E oo o 4 48.99 Slots : 400 micron apertures
T COAL (WYN) Open Area %
- SANDSTONE. MUDSTONE AND SILTSTONE [ 54.88
oo COAL (€0D) o FILTER PACK MATERIAL
3 = 3 - 5mm gravel
E SANDSTONE AND SILTSTONE from33.0m to 149.0mBTOC
E- 70 -
3 COAL (CLN & BNG) ‘1-73.83 CEMENT DETAILS
3 77.54 Surface Casing Cemented
- 80 from to
- Bentonite Seal32.0m t633.0mBTOC
= SANDSTONE AND SILTSTONE,
E-go minor coal layers HYDRAULIC DATA
3 Top of Aquifer :
— 100 102,29 Static W.L.: 32.67mBT0C
= COAL AND CLAYSTONE ' Product Level :
3 +-106.7 Test Pumped:
I Test Start :
E. SANDSTONE AND SILTSTONE Discharge :
5—120 : Duration
E COAL AND SILTSTONE (EGA) iy S Drawdown
- 130SANDSTONE AND SILTSTONE g 2 FIELD WATER ANALYSIS
3 L3 (= =350 8 pH : Temp.:
E Shostone avo sitstoe 13¢.68 = - Conductivity :
E 140c0a0 (EGA) 138.86 |= = g
. GANDSTONE AND STITSTON @ B 143.42 E = =
E SaosTONE ano sITSTONE v E S0 2 NOTES
- 150
g—iso
170
i—-aao
;-190
i—zoo
5"2“’
::230 Environment & Infrastructure J




[ BORE COMPLETION DETAILS - 7000DO000L
MOUNT PLEASANT '

SANDSTONE AND SILTSTONE

70 CcoAL (EGA)

SANDSTONE AND SILTSTONE

COAL (EGA)
100SANDSTONE AND SILTSTONE

|""l""I‘”'5””l””|”"|"”I””I””l””l'”'l””
m
=]

140

150

|IIll'IllllllllllllIllIIIlIIIlIllll'IIII]I!II'(I!I’IIII"III

180

200

210

220

rl!IIl]Illlllll|’|IIllllIllll!lllllllIlllllllllllllllllllllll

1-93.63

iy

1.97.87

93.0

99.0 BOC

1.103.120

Machine Slotted 400 micron

STRATIGRAPHIC DESCRIPTION LOG -- DEPTH
mBGL mBTOC DETAILS
n — 1% 2 GENERAL INFORMATION
= 0 SOIL. darkbrown
3 ' Location : MOUNT PLEASANT
= SANDSTONE AND SILTSTONE 8.8 ¢ | Driller : Paterick § Zeija
5—10 Depth of weathering - Rig Type : Diamond
3 = | Date Drilled : 23/12/93
E_, SANOSTONE AND SILTSTONE —¥17.% & | Coordinates :287000 mE 1431939mN
3 G | Casing R.L. © 162.1 mAHD
= COAL (CN) s Top of Casing : 0.25 mAGL
?3°$mmwemusnmmm é COMPLETION NOTES
= COAL (8NG) @ | Screen Type : Machine slotted
?—40 SANDSTONE AND SILTSTONE Mater\lal : Class 9 pVC .
F COAL (BNG) Diameter : 50 mm
E o SANDSTONE AND SILTSTONE Slots : 400 micron apertures
30 coaL (anG) .
SANDSTONE AND SILTSTONE Open Area : %
g i B FILTER PACK MATERIAL

3-5mm gravel
from381.0m to 101.0mBTOC

CEMENT DETAILS

Surface Casing Cemented
from to
Bentonite SealS80.0m to81.0mBTOC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 17.36mBT0C
Product Level :

Test Pumped

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH : Temp.:
Conductivity :

NOTES

Environment & infrastructure J
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MOUNT PLEASANT

BORE COMPLETION DETAILS - 7000D0O0O0OU

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
[«
mBGL nB10e DETAILS
o 0.0 —] 2% € 2 | GENERAL INFORMATION
F SOIL dankoromn 2 f-s—F _ | Location : MOUNT PLEASANT
- SANDSTONE AND SILTSTONE = =l15%8% 9.~ | Driller : Paterick & Zeija
é_m Depth of weathering 11.885 L5 }\L.B_Bﬂﬁg g Rig Type : Diamond
2 » & | Date Drilled : 23/12/93
E o SANDSTONE AND SILTSTONE : & Coordinates : 287000 mE 1431999mN
- i T § Casing R.L. © 162.1 mAHD
E COAL (CWN) = Top of Casing : 0.25 mAGL

N

30
SANDSTONE AND SILTSTONE

COAL (BNG)

40 SANDSTONE AND SILTSTONE
COAL (BNG)
SANDSTONE AND SILTSTONE

50 coaL (eNG)
SANDSTONE AND SILTSTONE
COAL (BNG)

60

SANDSTONE AND SILTSTONE

70 coaL (EGA)

80
SANDSTONE AND SILTSTONE
80
COAL (EGA)
100SANDSTONE AND SILTSTONE
110
120

130

140

160
170
180
190
200
210
220

230

4-28.24

179,13

93.83
g7.87

103.120

COMPLETION NOTES
Screen Type : Machine slotted

Material : Class 9 PVC
Diameter 25 mm

Slots : 400 micron apertures
Open Area : %

FILTER PACK MATERIAL

3-5mm gravel
from3.80m to 13.8mBTOC

CEMENT DETAILS

Surface Casing Cemented
from to
Bentonite Seal 2.8m to 3.8mBT0C

HYDRAULIC DATA

Top of Aguifer

Static W.L.: 3.48mBT0C
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH : Temp.:
Conductivity :

NOTES
Bail-out test conducted
on 7/9/94.

Environment & Infrastructure
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BORE COMPLETION DETAILS

MOUNT PLEASANT

/300FO000

rlnuplll'l|||'nllllnllnu'ln||lnlln|upn|||ln'|u|‘u|l|uu

200

220

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
0 Cn ang cLaY 00 A 2% GENERAL INFORMATION
E ———32 ¢ | Location : MOUNT PLEASANT
3 g > | Driller : Paterick & Zeija
- 1o SILTSTONE -=== | Rig Type : Diamond
= ore loss ————l15 .0 2 | Date Drilled : 19/07/94
E 20 2HMPSIONE 309 SAROSTONE ———— 1?:8@ : © | Coordinates :287500 mE 1434000nN
- SANOSTONE and SILTSTONE [ 5.9 = | Casing R.L. : 180.2 mAHD
3 —~ | Top of Casing : 0.73 mAGL
E_ .o COAL (BAY) €
— 30 v4 &
E  Ga0STONE 3.5 2—-33.21 & | COMPLETION NOTES
E CONGLOMERATE and SANDSTONE b o 4 Screen Type : Machine slotted
40 e o 141 Material : Class 9 PVC
E. COAL (WYN) ) Diameter 50 mm
f _ SANDSTONE and SILTSTONE %33 Slots : 400 micron apertures
E~ 50 SILTSTONE. minor COAL and MUDSTONE Open Area ¥
- —+54.98
E_ 5o SANDSTONE and SILTSTONE . FILTER PACK MATERIAL
3 ~1-62.8 s 3 - 5mm gravel
E SANDSTONE 3 2 from74.0m to 84.0mBTOC
- 70 SANDSTONE and SILTSTONE 9383 -
= COAL (WYN) e
= CARB. MUDSTONE, MUDSTONE, SILTSTONE RE =z o CEMENT DETAILS
E_ g0 COAL (EOD), MUDSTONE at top i o soc:; Surf‘rf‘g;e CaSIn%OCemented
3 . 82.32 - S
o (o SANDSTONE, SILTSTONE at base [ .08 % | Bentonite Seal73.0m to74.0mBTOC
C B ¢ [
£~ 90 SANDSTONE and SILTSTONE, minor COAL ,j £ HYDRAULIC DATA
;’ COAL (CLN) Interbedded with.carb. mugstone 94.63 = TOD of Aquifer‘ :
- 100 senastone and silestone +100.3¢ Static W.L.: 33.21mBTOC
= SANDSTONE and SILTSTONE . Product Level :
3 X . Test Pumped:
5——110§§§%§{§§§; MUDSTONE, CARBONACEQUS MUDSTONE Hggg Test Start -
= SANDSTONE 1 Discharge :
E_ 12088k STANG) 145-88 gur‘a E ion
3 rawdown
- SANDSTONE. SILTSTONE and MUDSTONE y
E_ 130 : FIELD WATER ANALYSIS
E S3RbsTONE ang SILTSTONE 3868 H: 7.0 Temp.:
E" SILTSTONE and SANDSTONE. SIDEAITE at base 11353 8 ductivit .0’644 s/
§-14osmosro~£ and SILTSTONE e onguctivity - Ha/cm
3 SESEST‘SEE ang SILTSTONE j t4.82 NOTES
R o TaTaNg | DSTONE at base 14998 Static water levels for
- 150.49
3 157.04
— 160 y L.ogger No. 39374.
SANDSTONE and SILTSTONE
70 . Bail-in test conducted
COAL (EGA) 170-5 on 7/9/84
ShOSTONE ano stLtsTONE 178:52 : :
wo TR e 178.870 Recovery: 3.98m in 24 min.

RUST 22X
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BORE COMPLETION DETAILS - 4250F250

MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION LOG - DEPTH
mBGL mBTOC DETAILS
o 00— 12° GENERAL INFORMATION
E SANOSTOME. brown soil top 70ca S Location : MOUNT PLEASANT
E CoaL (BFD) —17.88 8-0 Driller : Hunter
— 10 SANDSTONE and SILTSTONE | N . !
- Rig Type : Diamond
- ORASONACESGBCRADSIONE 13:48 Date Orilled : 15/09/94
E_ o COAL (WKH) Coordinates :284250 mE 1434250mN
3 Casing R.L. mAHD
5_30 SANDSTONE and SILTSTONE Top of Casing : mAGL
= e 33.53 COMPLETION NOTES
E COAL (MTA) %3, Screen Type :
L 40 .
g SANDSTONE g Material
- 1+-45.34 Diameter mm
- 50 Slots :
E SANDSTONE ang SILTSTONE Open Area : %
60 61.28 FILTER PACK MATERIAL
" SANDSTONE —32—64.10 NIL GRAVEL
:_.70 70.48 from to

IlIII|ll!Illill'llllll!lllllllllllIllllllll(llllllllllllIlll

Ic|||||lflllox||||||Iviln]ulxlllxln;llnq

lllvIIllllllll"III"IIII'!I'IIIII!IllllIllll’illl

ik u

0 SANDSTONE and SILTSTONE

go COAL (PFD)

SILTSTONE

OOSANDSTONE ang SILTSTONE

110

120
SANDSTONE

-
w
o

140

COAL (PFD)
S0coaL (vau)

1SOSAN!JSTONE anog SILTSTONE

COAL (vau)

17OSANDST0NE ang SILTSTONE
COAL (BRN)

TST!
1BOSIL STONE and

SANISTONE and

CARBONACEQUS HUDSTONE
SILTSTONE

1QOCOAL T(BRN) TSTONE
EGEJES (gr‘lg’ and SILTSTO

SANDSTONE ang SILTSTONE
200

SANDSTONE
210

SANDSTONE and

220
COAL (BAY)

CONGLOMERATE

230 SANDSTONE

85.98

92.83
-1 95.26

-1 100.76

145.63
148.76

L 153,68

1 173.92
176,34

1180 14

1-187.38
190.24

145:6°

4 196.92

1 209. 42

221.06
225.8

231.870

CEMENT DETAILS

Surface Casing Cemented
from to

Bentonite Seal to

HYDRAULIC DATA

Top of Aquifer

Static W.L.: B64.10mBTOC
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH Temp.:
Conductivity

NOTES
OPEN HOLE FOR PACKER TESTING.

Bail-in test conducted

Bulk T = 0.249 k1/day/m

'RUST 22%(

Environment & Infrastructure
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[ BORE COMPLETION DETAILS - 4750C000
MOUNT PLEASANT

STRATIGRAPHIC DESCRIPTION

DEPTH

(=]

SANOSTONE
10 cpAL (BFD} and CARBONACEOUS MUDSTONE
EGQEO?MEEPUS MUDSTONE

20 CBEE“{HEIIU weathering
SANOSTONE and SILTSTONE

SILTSTONE
30 wUDSTONE ang CLAYSTONE
COAL (MTA)

"'”|””l'”'l"”l”“l””l“”l””l

0
SANOSTONE and SILTSTONE, very minor coal

quluu

50 SANDSTONE

60 SANDSTONE ana SILTSTONE

70 COAL (PFD)

80 SANDSTONE and SILTSTONE

COAL (VAU)
20

SANOSTONE and SILTSTONE
g?AS, ?nd CARBONACEQUS MUDSTONE
LTsTo

SANDSTONE
110

llul|nu'|nlpullun[uu':|||||lulunllxu‘uu]nu

SANDSTONE and SILTSTONE
120
COAL (BRN) with SILTSTONE

130SANDSTONE and SILTSTONE

COAL (BRN)
140SANDSTONE
SILTSTONE

150C0AL  (BAY)

CONGLOMEFIATE minor SANOSTONE and MUDSTONE
NDSTONE and CARBONACEOUS MUDSTONE
60Eﬂébs?ﬁﬁscéﬁﬁsé?E?STONE

SANDSTONE
SANDSTONE and SILTSTONE

l”"I"“I"”l""l'”'|'”'I'”'l””l"”|'"'I”“l"“

170sanosToNe
SILTSTONE
180COAL (WYN)

SILTSTONE and siderite
COAL (EDD)

1g0SILTSTONE and SANDSTONE

200

210

220

n
[
Q

r'lllIIIlll'lHI‘HIllllllllIll'l(llllllllllll‘llll’lllllllll'llll

mBTOC

0.5

—X48.26

DETAILS

GENERAL INFORMATION
Location : MOUNT PLEASANT
Driller : HD

Rig Type : Diamond

Date Drilled : 30/08/94
Coordinates :284750 mE 1431000mN
Casing R.L. : mAHD

Top of Casing : mAGL

COMPLETION NOTES

Screen Type
Material

Diameter mm
Slots :

Open Area : %

FILTER PACK MATERIAL

from to

CEMENT DETAILS

Surface Casing Cemented
from to

Bentonite(Seal to

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 48.26mBT0C
Product Level :

Test Pumpead:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH Temp.:
Conductivity :

NOTES
OPEN HOLE FOR PACKER TESTING

Bail-in test conducted
on 7/8/94.

Recovery: 30.122m in 21.5min.

Environment & Infrastructure J




MOUNT PLEASANT

 BORE COMPLETION DETAILS - 5750D750

STRATIGRAPHIC DESCRIPTION

LOG - DEPTH

— 0 SOIL and CLAY

— 10 SANOSTONE
- 20

SILTSTONE, SANDSTONE and SIDERITE

- coaL (PFD)
MUDSTONE ang SILTSTONE
COAL (VAU). MUDSTONE at base

SANDSTONE
SILTSTONE, MUDSTONE at base

40

[ SANDSTONE and SILTSTONE
- SANDSTONE

_—50

N SILTSTONE. minor COAL (VAU)

- SANDSTONE

- COAL (VAU) and CARBONACEOUS MUDSTONE

SANDSTONE and SILTSTONE

SANDSTONE
70

SANDSTONE ana SILTSTONE
SANDSTONE

go SANDSTONE and SILTSTONE
COAL (BRN)

% SILTSTONE and SANDSTONE

COAL ({BAY)

CONGLOMERATE and SANDSTONE

100
SANDSTONE and CONGLOMERATE, minor COAL (BAY)

mBGL mBTOC

6.0

31.39

=134 42

38.01
- 40.51
1 43.01

4-47.01

45101

=l.54.84
56.8

—1 59.82

1-65.02

72.02
74.02

77.02

-1 81.98

86.36

96.61

-3 99.94

DETAILS

GENERAL INFORMATION
Location : MOUNT PLEASANT
Driller : Hunter
Rig Type : Diamond
Date Drilled : 07/08/94
Coordinates :285750 mE 1432750mN
Casing R.L. mAHD
Top of Casing : mAGL

COMPLETION NOTES

Screen Type :
Material

Diameter mm
Slots :

Open Area : %

FILTER PACK MATERIAL

from to

CEMENT DETAILS

Surface Casing Cemented
from to
Bentonite Seal to

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 26.21mBT0C
Product Level :

Test Pumped:

Test Start :

Discharge :

Buration

Drawdown

FIELD WATER ANALYSIS
pH : Temp .:
Conductivity :

NOTES
OPEN BORE FOR PACKER TESTING

Bail-in test conducted

Recovery: 0.47m in 11 min

“1.103.51
SANDSTONE ]
COAL (WYN) 106.1
108.24
1105ANDSTONE ang SILTSTONE »
2t 113,51
120
: SANOSTONE
= ' RUST 22(
: ) 1-132.66 - 1)
- COAL (WYN .
" 135.97 Environment & Infrastructure J







Appendix D

Aquifer Test Results
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Appendix D

Slug & injection Testing

Slug and injection testing was undertaken on piezometers and bores where the
diameter of the holes and/or significant depth to the water table did not permit
installation of pumping equipment.

Slug testing consisted of adding a small volume (slug) of water to a piezometer and
monitoring the recovery of the water level. Permeabilities were determined using
standard Hvorslev analysis where the time (To) corresponding to a water level recovery
equal to 37% of the initial change in water level, is incorporated into the Hvorslev
equation.

Injection testing entailed pumping water at a constant rate into a piezometer, and
recording the recovery of the water level following pump turn-off. The resultant data
was analysed using the standard Thiess recovery method.

Table D1: Summary of Slug and Injection Testing

Piezometer Test Undertaken Transmissivity Hydraulic Conductivity
kL/day/m) (kL/day/m?)

3500B500L Slug - 0.017
3500B500U Slug - 0.0064
3500C500L Injection 0.44 0.090*
3500C500U Injection 0.51 0.085*
3500E000U Slug - 0.022
3500E000M Slug - 0.0040
3500E000L Injection 0.69 0.18*
4500F000 Injection 0.084 0.014*
5000A500 Injection 1.35 0.15*
5000D000 Injection 0.077 0.013*
5500D000 Injection 0.28 0.14%
6000C000U Dry Bore - -
6000C000L Slug - 0.0046*
6500F500U Injection 0.14 0.046*
6500F500M Injection 0.10 0.030
6500F500L Slug - 0.042
7000D000L Slug - 0.84
7000D000U Slug - 0.05
7500E500L Dry Bore - -
7500F000 Injection 0.43 0.078*
Note: * = indicated hydraulic conductivity value calculated from transmissivity

and formation thickness

Page D-1
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D3

Appendix D

Test Pumping

Test pumping of two alluvial bores was conducted using standard pump and recover
methods. Water was pumped from the bores at a constant rate using jet pump
apparatus while water level measurements were obtained by manual dipping with an
electrical dipper during the pumping phase, and pressure transducer during the
recovery phase. The resultant data was analysed using the Jacob straight line method.

Packer Testing

Packer testing of hardrock open holes was conducted using a straddle packer assemble
which permitted sealing and testing of 3 metre intervals. Dual inflatable straddle
packers were used to isolate both coal seams and interburden lithologies. The straddle
assemble was lowered into position after checking of bore logs for correct depths.
Reference was also made to borehole geophysical gamma, sonic and calliper logs to
confirm test lithologies and ensure the borehole walls presented a relatively smooth
surface for seating the packer assembly. Once located, each packer was carefully
inflated using nitrogen gas. Injection testing over a range of pressures was then
undertaken on each test section. Packer pressure was closely monitored and where
necessary adjusted to ensure an hydraulic seal was maintained during testing. A total of
24 separate intervals were isolated and tested in this manner.

Table D2 provides a summary of the results obtained from the packer testing program.
Field derived values for flow rate (Q) were plotted against excess head (he) and

reviewed to assess the effects of clogging, dilation, and other phenomena. The ratio Q/
he was obtained for the stable range of Q for each test, and utilised to determine the

permeability (k) of the straddled section using the formula:

k = (5.833/nL) x (Q/he) x 107

where Q = flow rate in litres/minute,
he = excess head, and
L= length of test section.

Page D-2




Appendix D

Table D2: Summary of Packer Testing Results

Borehole Test Interval (m) - Lithology Hydraulic
Conductivity (m/day)
4250F250 150.0-153.0 Coal - VAU 0.1479
4750C000 70.5-73.5 Coal - PFD 0.1415
5750D750 91.0-94.0 Coal - BAY 0.1132
5750D750 106.0- 109.0 Coal - WYN 0.1029
4250F250 191.5-194.5 Coal - BAY 0.0958
5750D750 133.0-136.0 Coal - WYN 0.0801
5750D750 141.0-144.0 Coal -EDD 0.0630
5750D750 56.0-59.0 Coal - BRN 0.0370
4750C000 135.0-138.0 Coal - BRN 0.0336
4250F250 86.0-89.0 Coal - PFD 0.0145
5750D750 124.0-127.0 Interburden 0.0064
5750D750 72.0-75.0 Interburden 0.0062
5750D750 83.0-86.0 Coal and interburden 0.0053
4750C000 153.5-156.5 Interburden 0.0033
5750D750 113.0-116.0 Interburden 0.0032
4750C000 111.0-114.0 Interburden 0.0030
4250F250 173.5-176.5 Interburden and coal 0.0030
4250F250 127.0-130.0 interburden 0.0026
4250F250 211.0-214.0 Interburden 0.0024
4750C000 164.5-167.5 Interburden 0.0017
4750C000 52.0-55.0 Interburden 0.0011
4750C000 97.5-100.5 Interburden 0.0011
4750C000 77.0-80.0 Interburden 0.0008
5750D750 87.0-90.0 Interburden <0.0001
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Drawdown (metres)

Drawdown (metres)

BH1 PUMPING PHASE - 7/9/94

S58EQ47A - 23/1/96

10 - MT PLEASANT PROJECT
| .
[ Logger data |
0.8 L femeann Dipdata | A L mrre-:
06 4
04+
|
02+
|
}
0.0 - _ :
10 100 1000
Q = 172.8kL/day Pumping Time (minutes)
ds=08m
Transmissivity = 249 kl/day/m
BH2 PUMPING PHASE - 9/9/94
MT PLEASANT PROJECT
25 -
|
2.0 4
i
i
1.5 4
1.0
0.5 |
|
0.0 4 . : : :
0.1 1 10 i 100 1000
?;85‘2?,';,' ey Pumping Time (minutes)

Transmissivity = 55.76 kl/day/m

RusT 223
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Rise in Head (metres)

Rise in Head {(m)

BH3 INJECTION PHASE - 8/9/94

S58E047A - 23/1/96

MT PLEASANT PROJECT
20 -+
16 +
121
0.8 +-
0.4 +
0.0 L : ; : :
0.1 1 10 100 1000
Q = 38,39 kL/day . .
ds=0.16m Pumping Time (minutes)
Transmissivity = 44 kL/day/m
BH3 RECOVERY PHASE - 8/9/94 TO 9/9/94
MT PLEASANT PROJECT
1.25 +
1.00 +
0.75 +
0.50 +
0.25
0.00 - ]
1 10 100 1000
Q = 39.39 kiL/day
ds =047 m o

Transmissivity = 15.43 ki/day/m

Environment & Infrastructure




Normalised Head

3500B500L HVORSLEV TEST

S58E047A - 23/1/96

1 MT PLEASANT PROJECT
& 9N
.000“...
00000 ®e
©¢e PN
% e
kS % 000
T ®e0 000 o
-]
8
T
£
o
2z
0.1 . : , :
0 4 8 12 16 20
Recovery Time (minutes)
T, = 16.3 minutes
Hydraulic Conductivity = 0.011 m/day
3500B500U HVORSLEV TEST
MT PLEASANT PROJECT
1 fo oo ®oe
| MR o o
; © © o s N ® °
0.1 : « ‘ . .
0 5 10 15 20 25

Recovery Time (minutes)

T, = 25.5 minutes
Hydraulic Conductivity = 0.00635 m/day

Environment & Infrastructure




Rise in Head (m)

3500C500L INJECTION TEST RECOVERY
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Normalised Head
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Rise in Head (m)
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Rise in Head (m)

58E047A - 23/1/96

7000D000L HVORSLEV TEST

MT PLEASANT PROJECT
1¢
@
3
0.1 @
¢
3
0.01 4 ® o o
0.001 4 ; : : , :
0 0.5 1 1.5 2 2.5 3 35 4
Recovery Time (minutes)
T, = 0.60 minutes
Hydraulic Conductivity = 0.84 m/day
7500F000 INJECTION TEST RECOVERY
MT PLEASANT PROJECT
20 -
]
16 | ° ¢
12 1 000 90000 o000 ¢
8
4
|
04 . .
1 10 100
Q=791 kUday vt
ds 3.36 m

Transmissivity = 0.43 kL/day/m

| RLIST 22|

Environment & infrastructure




Rise in Head (m)

Rise in Head (m)
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Flow Rate (L/min)

Flow Rate (L/min)

Flow Rate {L/min)

58E047A - 23/1/96

PACKER TESTING

BORE 4250F250, TEST INTERVAL 86.0 - 89.0m
PIERCEFIELD SEAM
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BROONIE SEAM
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NOTES: Solid marker denotes readings obtained with rising pressures.

"X" denotes readings obtained with descending pressures
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PACKER TESTING

BORE 4250F250, TEST INTERVAL 191.5 - 194.5m

58E047A - 23/1/96
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PACKER TESTING

BORE 5750D750, TEST INTERVAL 72.0 - 75.0m
INTERBEDDED SILTSTONE AND SANDSTONE

58EQ47A - 23/1/96
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Flow Rate (L/min)

Flow Rate (L/min)

Flow Rate (L/min)

PACKER TESTING

BORE 5750D750, TEST INTERVAL 106.0 - 109.0m

58EQ47A - 23/1/96
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NOTES: Solid marker denotes readings obtained with rising pressures.
“X" denotes readings obtained with descending pressures
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Flow Rate (L/min)

Flow Rate (L/min)

Flow Rate (L/min)
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58E047A - 23/1/96

PACKER TESTING

BORE 5750D750, TEST INTERVAL 141.0 - 144.0m
EDDERTON SEAM
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BORE 4750C000, TEST INTERVAL 70.5 - 73.5m
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NOTES: Solid marker denotes readings obtained with rising pressures.

“X" denotes readings obtained with descending pressures
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S58E047A - 23/1/96

PACKER TESTING

BORE 4750C000, TEST INTERVAL 77.0 - 80.0m
INTERBEDDED SANDSTONE AND SILTSTONE
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PACKER TESTING

BORE 4750C000, TEST INTERVAL 135.0 - 138.0m

S8E047A - 23/1/96

BROONIE SEAM
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NOTES: Solid marker denotes readings obtained with rising pressures.
"X" denotes readings obtained with descending pressures
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Appendix E

Chemical Analyses and Field
Parameter Measurements







Summary of Regional Water Quality Analyses

Appendix E

Sample Source pH TDS Ca Mg K Na  HCO, Cl SO,
(mg) (mg/hH (mg) (mgh (mg) @mgh (mgh (mgh
Piercefield (1) 7.2 8.6 7.8 490 560 380 49
Vaux 102 220 8.2 350 1250 590 34
Bayswater 62 78 14.5 760 1110 540 6
Interburden - 8 92 165 10.2 1180 1200 1360 270
Interburden -7 62 102 12.7 900 1160 860 80
Broonie Bayswater * (1) 7.4 942 20 31 6.4 275 290 240 96
Wynn * 7.6 2600 64 118 6.6 680 520 980 108
Wynn Edderton * (1) 7.4 468 36 31 3.5 76 140 100 76
Broonie * 7.2 3380 130 220 12.5 760 980 1170 290
Wynn Piercefield * 7.4 3120 130 225 9.4 700 990 1070 165
Broonie * 7.4 3510 150 225 8.2 800 1000 1250 285
Alluvium 72 39 1.7 35 270 40 27
Alluvium 94 52 1.1 40 320 50 30
Alluvium 66 38 1.5 47 270 40 24
Mean Estimates
Alluv.sed. (Mt. Pleasant) 7.2 380 77.3 . 43.0 1.4 40.7 286.7 433 27.0
Coal Meas. (Mt. Pleasant) 7.0 2440 65.0 114.7 10.6 736.0 1056.0 746.0 87.8
* indicates sample from adjacent Bengalla Authorisation (source: Bengalla EIS)

(1) shallow rainfall recharge suspected
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HAIN OFFICE & LAB

KALGOORLIE SAWPLE PREP. DIVISIOH

GENALYSIS
LABORATORY

SERVICES PTY. LTD.

15-17 Davisen St. Haddington HR 6109 PO Box 144 Gosnells HA 6110 Ph 09 459 9011

ATTENTION T GLEESON
RUST-PPK

PO BOX 115

SINGLETON NSU 2330
AUSTRALIA

ANALYTICAL

COMMENTS : ATTENTION: T GLEESON..

COMMENTS : SOLN. ...

JOB INFORMATION

JOB CODE :86.4/942784
NO. SAMPLES : 8

ELEMENTS 22

CLIENT O/NW :58E047A
DATE RECEIVED : 20705794

DATE COMPLETED :31/05/94

12 Keogh Hay Kalgoorlie U 6430 PO Box 388 Kalgoorlie HA 6430 Ph 090 21 6057

REPORT .

LEGEND

X’ = LESS THAN DETECTION LIMIT

‘N/7L' = SAMPLE NOT RECEIVED

t e = RESULTE CHECKED

‘C )’ = RESULTS STILL TO COME

‘1/S' = INSUFFICIENT SAMPLE FOR ANALYSIS
‘E6’ = RESULT x 1,000,000

Fax 09 4959 53¢
Fax 090 21 34




SAMPLE PREPARATION DETAILS

SAMPLE STATE(S) & SAMPLE PREPARATION(S)

NR

Abbreviations used for Preparation codes :
¢ : Coarse Pulverise R : Crush R Iy
CUT  : Bianond Sau Cut P : Fine Pulverise i Hamner Hill
SSHE : Single Stage fix & Grind 8 - Hix & Split 0 : Other
R : Hot Reguired QTZ : Quartz Clean Between COHPS : Composite
F1 : Tuo Splits

Abbreviations used for Sample States
COHC  : Concentrates COST : Costeans CRICT : Coarse Rejects
D/CHIP: Drill Chip B/CORE: Drill Core B/CUT : Brill Cuttings
HiC  : Heavy Hineral Concentrates PERC : Percussion Chip PISLIT: Pisolite
RC  : Reverse Circulation R/CHIP: Rock Chip HR  : Hot Required
SOLH : Solutions STRSED: Strean Sedinents URSPEC: Unspecified
U/CHIP: Vacuun Chip U/DRIL: Uacuun Drill #CRICT: Ex Coarse Rejects

SAMPLE STORAGE OF S50LIDS

BULK RESIDUES AND PULPS WILL BE STORED FOR 60 DAYS WITHOUT CHARGE. AFTER
THIS TIME ALL BULK RESIDUES AND PULPS WILL BE STORED AT A RATE OF
$1.20/cubic metre/day UNTIL YOUR WRITTEN ADVICE REGARDING COLLECTION OR
DISPOSAL 1S RECEIVED. EXPENSES RELATED TO THE RETURN OR DISPOSAL OF
SAMPLES WILL BE CHARGED TO YOU AT COST.

SAMFLE STORAGE OF SOLUTIONS :

SAMPLES RECEIVED AS LIQUIDS ,UATERS OR SOLUTIONS WILL BE HELD FOR 6 WEEKS
FREE OF CHARGE THEN DISPOSED OF , UNLESS WRITTEN ADVICE FOR RETURN OR

COLLECTION IS RECEIVED.
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86.4/942784

Abbreviations Used In Water Analysis Reports.

T SO SIS S S S T WS S LML S A T S W Wi T D Sl S i s S €y GO St Wl T W €S O YD W S — — — — ——— —_" oy o S Sk SaVe . o oy WO

TDSEva
Fe-So01l
TotAlk
OH

€03
HCO3
Cl

504
N-NO3

:/GRAV
:/0ES
:/CALC
: /VOL
:/VOL
: /VOL
:/VOL
:X/70ES
:/COL

TDS ex Evaporation @ 180 degrees C.
Soluble Iron.

Total Alkalinity (as €aC03).
Hydroxide (as CaC03)

Carbonate (as CaC03)

Bicarbonate (as CaC03)

Chloride

Sulphate

Nitrate (as N)

/i




86.4/942784 GEHALYSIS (31/03/94) Part 1 / Pagel

ELEHENTS Ba Hg P s €@ o fn  FeSol Co  Cu
UNITS g/l el nmgll e/l mg/l nyl mo/l mo/l o/l egl mgll
DETECTION 01 81 01 10 01 001 0.00 001 0.01 000 0.0
HETHOD /OES  /OES  JOES  SUOL  JOES  /OES  /OES  /OES  JOES  /HS  /OES
SAHPLE MUIBERS

1 000C:500L 490.6 86 01 3 7.8 7.20 4 0.07 1.30 ¥ ¥

2 5000:500 350.0 2200 0.2 590 8.2  102.00 % 0.2 112 0.001 X

3 55000: 000 760.0 78.0 ¥ 540 14.5 62.00 & 0.3 1.20  0.001 &

4 6000C:000L 1180.0 165.0 0.3 1360 10.2 92.00 ¥ 1.5 1.25  0.000 &

5 7000D: 000L 900.0 102.0 0.4 80 12.5 62.00 % 1.50 0.3 & %

6 HPBAL 3.0 39.0 07 40 1.7 72.00 % 0.5 3.60  0.006 0.01

7 UPEH2 4.0 5.0 21 5 11 9400 R 4.40 8.00 0.042 0.02

8 HPEH3 7.0 380 11 40 1.5  66.00 & 2.85 520 0.012 0.01

Ch. 0001 (3000C: 5001 ) 4%0.6 82 01 3% 8.0 7.20 X 0.08 1.35 & %
STD: SOLK 175.0 22.5 0.8 7.6 19.00 058 1.06 2.15 0.50
STD: SOLM 0.085

STD: S0LH




86.4/942784 GEHALYSIS {31/03/94) Part 2 / Page 1

ELEHENTS In . od Ba Pb TDSEva W-H03 OH C03  HCOZ  TotAlk S04

BITs ng/l uw/l ng/l ag/l ng/lg mg/l ng/l s/l ngll ng/l  ng/l

DETECTION 0.01 0.5 0.001 0.002 20 0.2 10 10 6.3

HETROD /0ES /WS /S /HS  JGRAUV  /COL  FUGL  JUOL  /VOL  JCALC  R/0ES

SREPLE MMBERS
1 3000(:500L 0.03 3§ 0.084 0026 1280 0.2 O 0 560 560  49.0
2 50004:500 0.0 ¢ 0.330 0.042 2100 & 0 0 1250 1250 34.0
3 55000:000 0.1 % 0.250 0.048 2380 0.8 0 0 1110 1116 6.0
4 6000C: 000L 0.04 ¢ 0.295 0.006 3780 2.0 0 0 1200 1200 270.0
5 70000:000L 0.01 % 0.360 0.006 2640 20 O 0 1160 1160  80.0
6 WP 0.04 & 0.096 0.014 340 12 0 0 270 270 27.0
7 uPed? 0.68 & 0.370 0.620 440 50 0 0 320 320 30.0
8 UPEM3 0.04 % 0.114 0.626 340 0.4 0 0 270 20 724.0
Ch. 0001 (3600C:500L ) 0.3 ¥ 0.69% 0024 1260 02 0 0 550 550  48.0

STB: SO 6.54

STB: SOLN 94.0 0.110 0.110

STD: SOLH 24.0

L OO CCC END OF REPORT 22300000002 0300033000 0535303333




Appendix F

Summary Plots - Regional
Groundwater Depressurisation
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Appendix G

Waste Management Simulation
Model
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Appendix G

Surface Water Management

Water management studies have been conducted to develop an overall water
management plan having regard for surface and groundwater within the Authorisation
and in the rejects storage facility. The studies have encompassed the diversion,
collection, storage and treatment of both surface waters and groundwaters. The
approach adopted combines a probabilistic assessment of channels and storages using
the accepted Rational method for establishing design parameters, with historical rainfall
and runoff in a deterministic model to establish operational aspects of mine storage. In
this manner, both instantaneous and antecedent conditions are taken into account.

Dam and Channel Design - Rational Method

The widely used Rational method adopts a probabilistic approach in setting minimum
design aspects for dams, contour banks and diversions. This method assumes certain
storm criteria and if rainfall is exceeded, then the structure may overtop. Such
overtopping to natural drainages may be acceptable providing the quality of water in
receiving channels is not impaired.

Surface water runoff will arise from both undisturbed natural catchment areas and from
areas disturbed by mining operations. Runoff from undisturbed catchments will be
directed via contour banks and channels to dams or natural drainages. Where banks
and drains are installed, runoff will be directed through silt traps or sedimentation dams
until such time as grassing within drains is re-established and sediment load is
acceptable. In some areas, deep ripping and contour furrowing will be employed to
minimise erosion potential over large areas.

The location of dams, contour banks and channels are shown on Figures H1 to H6 for
the period of mine development. In certain areas, the locations are nominal and
subject to detailed analysis and design. Banks and channels will be constructed to
contain peak runoff discharge rates for a 1 in 5 year Average Recurrence Interval (ARI)
storm event. Channels will be excavated to a conventional trapezoidal section with
sectional area and hydraulic grades designed to ensure non erosive flow velocities of
less than 2 m/sec in undisturbed catchments, and less than 1 m/sec in rehabilitated
areas. In any area where the integrity of the bank or channel is critical to erosion
control (subject to detailed survey), a design storm higher than 1 in 5 ARI will apply
and alternate stabilisation procedures may be invoked.

All dams will be designed in accordance with established engineering design principles
and Dam Safety Committee requirements. At certain locations, dam water will be
pumped to channels for conveyance, while other dams will have an outlet structure for
release to existing drainages. Catchment runoffs for a design 1 in 20 year event have
been calculated using the Rational method. All dam structures will have the capacity to
retain the design storm - sedimentation dams will have spillway capacity to convey a 1
in 10 year (time of concentration) storm event. The raw water dam RW1 will be
designed to permit discharge at a minimum rate of 50ML per hour (subject to detailed
design) to meet HSTS discharge criteria.

Page G-1




G3

Appendix G

The following Table provides nominal design storage capacities for mine water storage
dams shown on Figures G1 to G5 and environmental dams located in the fine rejects
emplacement area.

Table G1: Nominal Dam Storage Size Based on Design Rainfall Events

Dam Catchment Minimum Volume Design Volume
sq.km ML ML
RwWi1 2.356 80 2000
CpPP 0.091 0.5 30
RL1 - - 5
MW1 1.244 21 25
MW2 0.980 35 25
MW3 1.044 27 30
MW4 1.664 55 5
MW5 1.547 45 50
ED1 1.050 30 524
ED2 0.366 18 935
ED3 0.401 21 345

Water Management Computer Simulation Model

The deterministic (historical rainfall) model incorporates parameters which characterise
each of 6 catchment types in terms of interception storage, soil moisture storage,
groundwater percolation capacity etc. While no specific field measured parameters are
available for catchment characterisation at Mt. Pleasant, some parameters have been
obtained through model simulation of other catchments in the region.

Fundamentally, the model balances the water budget for each of the nominated mine
catchments in variable time steps with a maximum daily increment. The catchment
areas are adjusted on a stepwise basis as mining progresses. Daily rainfall data for
Muswellbrook has been used as the main input. For days in the historical rainfall
record where no rain was received, a one-day time step is used. When a rain-day
occurred, the duration and temporal distribution of the rainfall have been estimated by
a predetermined relationship and calculations then allowed to proceed at one-hour
intervals through a process of disaggregation of the daily rainfall.

Operation of the model is as follows:

= Rainfall received within a particular catchment must first fill interception storage.
A nominal volume is assigned to retention on grasses from which water evaporates
at the regionally defined potential rate before any infiltration to the soil can occur.
Remaining rainfall is then assessed as part of the runoff calculation.

= The amount of runoff is determined after accounting for interception storage.
Surface runoff is controlled by three parameters comprising the proportion of
impervious catchment directly linked to drainage pathways, the nominal minimum
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and maximum rainfall/soil infiltration capacities in mm/h for the remaining
catchment surface, and the prevailing soil moisture condition. Impervious
catchment permits immediate runoff while the remaining catchment is controlled
by the soil moisture conditions described below.

s Of the water that penetrates the soil, the balance between that which evaporates
and that which percolates to groundwater is determined by the potential
evaporation together with the balance in the soil moisture and several additional
model parameters including the rate at which evaporation from shallow soil zones
is permitted to remove soil moisture storage. The value of soil moisture is
repeatedly determined by satisfying the water balance of the specified catchment.
Any surplus is either directed to runoff or permitted to infiltrate to groundwater -
the process being repeated for each catchment.

= Attenuation of surface runoff is achieved by routing through a linear reservoir with
a storage constant equal to a specified number of days.

= Surface runoffs and shallow groundwater seepages which could potentially
provide base flow in drainages (not including pit water contributions) for each
catchment are combined to form a total runoff contribution to the mine water
circuit. Each catchment runoff and groundwater seepage from the pits is directed
to specific storages.

= Finally all planned water usages are applied to the water storages on a daily basis
and the water balance, calculated.

Model Parameters
The following parameters are employed in the modelling process:
POW: Power of soil moisture-runoff equation

The parameter POW determines the rate at which runoff diminishes as soil moisture is
decreased. POW therefore has a significant effect on both the seasonal distribution and
reliability of flow as well as total yield. The lower the value of POW, the higher will be
all flows when soil moisture is not fully saturated, especially dry-season flows and dry
year runoffs.

SL: Soil moisture storage capacity below which no runoff occurs

There is a definable soil moisture state below which runoff ceases but the runoff curve
is generally so flat in this region that sufficiently accurate mathematical representation
may be obtained by setting SL to zero.

ST: Maximum soil moisture capacity

The parameter ST (mm) is of major importance in that it determines the ability of the
catchments to regulate the output (runoff) for a given input (rainfall). The higher the
value of ST, the greater will be the rainfall absorbed by the catchment during wet
periods. Consequently catchments exhibiting a high ST will yield less runoff during
these wet periods than those associated with a smaller ST (eg. unshaped spoils).
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FT: Percolation from soil moisture at full capacity

Together with the parameter POW, FT controls the rate of runoff from the soil for any
given moisture state. Fortunately POW has been found to be constant over large areas
and its subsequent regionalisation apparently satisfactorily delineated. For given values
of POW and ST, the balance between evaporation and runoff is determined by the
value adopted for FT. As FT is increased catchment evaporation is decreased at the
expense of runoff and consequently, the total yield of the catchment is increased.

GW: Maximum Groundwater runoff and lag of groundwater runoff (GL)

The parameter GW allows the soil moisture storage to be subdivided into an upper and
lower zone in order that different values may be assigned to the lag of runoff from these
zones. The parameters GW and GL have virtually no effect on the simulated annual
runoff, hence mean annual runoff and standard deviation are not influenced, but they
do affect the seasonal distribution of runoff. The higher the value of GW in relation to
FT and the greater the lag GL, the more sustained will be the simulated runoff during
the dry season.

Al: Impervious proportion of catchment

This parameter represents the proportion of the catchment area that is impervious and
adjacent to or connected with stream channels. For all catchments the impervious
proportion is negligible.

ZMIN: Minimum catchment absorption rate

ZMIN is the nominal minimum infiltration capacity of the soil in mm/hr. It determines
the depth of rainfall required in any period to initiate surface runoff and thus has a
strong influence on the yield and reliability of runoff. As ZMIN is increased the runoff
will be decreased. The seasonal distribution will also be affected in that the high
rainfall months will yield a greater proportion of runoff at the expense of the low
rainfall months.

ZMAX: Maximum catchment absorption rate

ZMAX is the nominal maximum infiltration capacity of rainfall in mm/hr and, together
with ZMIN, regulates the volume of surface runoff from a catchment. However,
reliability of runoff and seasonal flow distribution are virtually independent of ZMAX.

Pl: Interception storage

All moisture that is retained in interception storage on grasses, trees or in dams is
assumed to evaporate at the potential rate; hence the overall evaporation will be
increased (at the expense of runoff) if Pl is increased. Pl is assigned in mm

TL: Lag of runoff other than that from soil moisture below GW

The parameter TL is used to simulate the time delay and attenuation of runoff between
the instantaneous catchment condition and the resulting flow at the outlet. This
parameter affects only the seasonal distribution of flow; the larger the value of TL the
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greater the delay in runoff toward the end of wet periods and the lower will be the
runoff in the peak day/month.

R: Parameter determining evaporation-soil moisture relationship

The parameter R determines the rate at which catchment evaporation diminishes as soil
moisture is decreased. As R is increased the actual evaporation for any soil moisture
state below full capacity is decreased, especially in respect of the low-evaporation
(winter months).

QOBS: Initial catchment yield - starting condition (nominal)

Table G2: Summary Parameters in Water Management Simulations

Variable ub PA HS SA RH PS
Undeveloped Pit areas Hardstand Shaped spoils  Rehabilitated Prestrip
POW 2.0 2.0 2.0 1.0 1.0 2.0
s 0 0 0 0 0 0
St 70 10 5 80 50 90
Ft 0.5 0.01 0.0 0.35 0.1 0.1
Al 0 0 0 0 0
Zmin 0 0 0 0 0
Zmax 9 5 1 30 6 20
Pi 1 1 1 1 1 1
Tl 1 1 1 1 1 1
Lag 0 0 0 0 0 0
Gl 0.3 1 1 0.7 0.5 1
R 0 0 0 0 0 0
Div 1 1 1 1 1 1
Qobs .01 .001 .001 .001 .005 .001
G5 Model Results

Model simulations have been conducted utilising the catchment parameters given
above (including Sandy Creek catchment) and the 100 year rainfall record for
Muswellbrook. Catchment areas have been continually adjusted during the simulation
as indicated on Figures G7 to G11. By adopting 8 different 21 year rainfall records, the
runoff from different catchments and the overall storage response has been assessed for
variable climatic conditions including extreme wet and dry periods. Simulation results
are provided as Figures G12 to G19 for an overall mine water storage of 3000ML and
G22 to G29 for a storage of 2000 ML. These plots provide a graph of the storage over
the simulation period (lower plot) together with any overflows which would have
occurred (upper plot) during the historical rainfall periods. Results of all simulations
have been consolidated into a probability plot Figure G20 (Figure G30 for 2000 ML
storage) showing the likelihood of storage exceedance (or depletion). The probabilities
of overflows are also shown (Figure G20). Since storage is depleted for significant
periods of time, the probability of make up water has been assessed and is provided as
plots G21 and G31.
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Modelling assumes consolidation of all storages into a single storage. Assessments of
storage needs therefore assume that water can be transported efficiently between dams.
This can be accomplished through the introduction of real time water management
systems relying on telemetered data. Actual storage requirements are designed to
include minimum storage capacity for 7 days operation without make up water -
approximately 60 ML. During the first years of operations, a higher or lower minimum
may be invoked as catchment runoff and storage monitoring data is gathered.

Page G-6




19 oJnbiy

Z lesp - swoeyog
juewabeuely Jejep 8oeyINg

000'0€ 4 JVOS TYNIDIHO

LIS S e |

0002 005 0004 008 0

weg @

1U0I%0 pool} Jeehk OOk ) | ———

fouusyd 10 ujeJp o} Budwnd 8¢JROPU} —~e——o
' 880JO POGINIS|(] ww wa s
SPIAIP JUBUWIYOIBY wasssesron
BUBIP YOJBY) wm sma e
SHUBQ INOJUOD om o

00BU[BIG e e

‘pueban

fpms juswoBeuely Joyem
108[0Jd juesealq junopy
pewry "Ayd suonessdp paiy % [eo)

©JNIONASRIU} § JUBWUOIAL]

SN1dYNS HO4 IDYNIVHA
. R

JOHYHOSIO H3LYM . 3NIW. ...




Zo eunbiy

G iB9) - osweyog
juewoeBeuely 1o)ep ©98)INS

000°0¢ 4 A0S TYNIDIHO

L el e |

0002 0081 0004 005 0

uieg @

W0IX6 pooy) J86A Q0L Ul § — — —

fouuayd Jo ujaup 0} Buidwnd 801BOPY) —~e——o
8BOJB POGINIS|Q o e e

OPIAID JUBWLOIBY mosscscacs

|OUUBYD UOIBIBAIQ e ms me

SUBIP INOJUDD wm ame e

SABMYIBd 0DBUIBIQ ws e e

pusBe]

Apn}s juswiebeueyy Jojem
}o8foig Juesesiqg Junop
poywy g suoneiadop payly B (209

0in10NISBAJUL R JUBWUOIAU]

S

ONIMOUYNA ONV ONiddid
| d330 AG Q3sIEvLS

SvadY NOILYLINIAYHAY




€9 8.nbiy

0L leaj - sweysg
juswiebeuely Jo)ep\ eorying

000°0€ ° 3OS WNIDIHO

LS et S e |

y
0002 005 000} 005 0

weg @

1U9IX0 POOl} JBOA Q0L U] | — = =

1BUUBYY 10 uBJp 0} Bujdwnd $6}BOJPY| —~owo
88048 POGINIEIQ ww won 0ox

SPIAIP JUBWYOIBY eocessenssce

{OUUBYO UOJBIGAIQ) o= am wm

SUIBID JNOJUOD s ww 5

shemyied 688UIBIG w w we

puaben

fipnjg juswobeueyy Jayem
Josfoid juesesid junojy

pajwiy “fid suopesadp payly %3 [eod

QNIONISBAY] 9 JWOWNOIALY

Yica ISI

38118V LS

OLLVLIIAYHIY :




vo einbiy4

Gl 1ea) - sweyog
juswabeueyy Jejep\ 09e4ING

000°0¢ % FWOS TYNIDISO

L i |

L
0002 008 000} 008 0

s e

IR L T BT RN S i)

e ey

G AR g

et

=

A Ld
¢131430431

weq owmw
1UoIXe poot} JBOA Q0L U | o — —

{ouusyo 40 uiesp 03 Buidwnd $0jBOIPY} ~a—o

' 88OJE POQINIS|( s wo san

BPIAIP JUBUWYDIBY wseassoonsn

{8UUBYO UOISIGAI(] = wo wa

et

P

] .
\A\\ N
{ -

SUBIDP INOJUCD o om aa

shemyiad 00BURIG m ve we

ipusbe

898,
A1y 1d_ Aemins, pepg

,/%.m.,ws.mu;_o:FowJ jo

g et SN V
A ,/f!, —lL TN
:/”.,\\\{ ) - Yoos

fipn}s yuawisbeuepy Joyem
}oofo1g Juesesid junopy
payuiy "A}d suopesadp pally B [eo)

/Il\\.i . pA poaaiigpuiiony
Sreae, o 28600 163 0 aat oS e cve v e ST R A b o S R A
T il ——

RN

GINIONIISRIU 9 WOWUOIIAUT

Jice IS




6o eunbly

0z ieap - euieysg
juewaBeuely Jo)ep\ ooe)INg

000°0€ 4 IVOS TYNIDIHO

LI S R e |

0002 008} 000+ 008 0

weq Qmw.%
1U0IX0 POOY JBGA OO0 Uf } —= wr —
ouuByo 10 vjgp of Bujdwnd §0180JpUj —e—o
8BOJB POQINISIQ wn wow s
BPIAIP JUBWYOIBY) wmmamossen
|BULBYO UOISIGA] = am =
SUJBID JNOJUOD ma et sm

shomyiad 60BU|BIQ v~

ipusban

Apng juswabeueyy Jajepm
}98{01g jueseajqd junopy

pojuil] “Aid suopjeladp payly 3 eod

QINEONASBAV] 9 JUBWUOHALY

fed ISnY

N3 | ———
HENIGRYET

19001 758(aig, \

.v {.we.,m.n,w_& JOURT G TUOWIDAS, Mo

\ ] TN

_~ ;o D O
K




g9 2.nbiy4

Lg Jesj }sod :
ue|d uojjejjliqeysy [eujq
jusweBBuBy Jo}BA\ ©0BJING

000°0€ % FTVOS IVNIDIHO

LOLi i e

0002 005+ 000} 008 0

poleitiqeyes sodeojs 4y g
'8|0AB] JOJEM DBIOA0DS)
10 jupIx0 ojswIX0Idde ©8O|pU} BBOIB PEPBYS PUO ‘|

sejoN
$pUOY %
168 DIDP JO W] m w w

BPIAIP JUBLUIYOY0D) wswmsens

ebioyosg <=

sAomyipd oBDUIDIQ w var m
puebe

fpns juswabeuely Jajepm
yosfoid jueseald junojy
pojuy “fyd suopesadp payy % |eo)

QINOMSTIU| 9 JUOWUOIIAUT

Jicc IS

SveSie.




LD 8inbiy

g leop
uopluyjeq juswysien

000°0¢ # IVOS TVYNIDIYO
T T

7
0002 003 000} 008 0

01130038 1800 B puBiSpIBH
" svosw uopBlqBYeY

88648 |jods pedeysun

sB04E Youeg ¥ diis

8BoOLE 100} Hd

ws( —

£8048 POQINGEIG o wut xm
OPIAID JUOWYDIBY mosessorss
00BUBIQ et s 1

pusban

fipnyg juswabeueyy sojem
}08{0ld jueses|q junopy

Pajiui] “fd suoneladp payy B jeon

SINJONNSBIU P JUOWLOIALY

%




89 sunbigy

G Jeaj
suopjuyeq Juswy9e)

000°0€ ¥ FIVOS WNIDIHO

L e e o |

0002 005t 000} 008 0

9)id)00}8 1800 § PuUBISPIEY
§9618 UO|3BlilIgBYyeY

880JB |lods pedeysun

s8JB Yyouesl ¢ ding

SBOIB 100)) }d

weg
SBOJB POQINGBIG woe ues e
OPIAIP JUBWYDIBY) o st s
sAemyisd o0BUBIQ w s e

pusBer]

Apnyg juswabeueyy lsyep
}08{04d jueses|q junop
psywiy “A)d suopesedg payy 3 1eo)

QINJONSISBIU] T JUOWUO ALY

Jice IS




6D 0Jnbi4

0L lesj
suojueq juswyolen

000°0€ 4 FWOS TYNIDINO
0002 006t 000}

LA S A e |

008 0

Ol1d%001S 1800 @ puelspiel

88048 LORRYIGBYOH

sB8.p (j0ds peduysun

$86J8 youeg v diig

£80J8 JOO|} }id

weq

8008 POQINSIQ) wo wx wr
OPJAID JUBWYDIBD) mumsessns

shemyied o0BUBIQ w we

puaBen]

fpms juswoabeueyy iojem
}o8fo1g jueseald junopy
pajwy “fyd suopelado payy ® jeon

0INONIISRIY § JUOWUOHAUT

s

s,

o

ST




019 eunbi4

Gl les)
suopjulaq JuswYdiED

000°0€ i FIVOS TYNIOIHO

T

0002 008k 0004 006 0

oHdN00IS (8O0 9 puBISPILH
§80J8 UONBYIQBYSY

88048 (|0d3 podeysun
seoJe yousg ¢ ding

88048 J0OY HId

80048 POQINISIQ e wes oa
OPAID JUBWYOIBD) mwsesscss
shemyisd 80BUIBIQ o o e

:pusban

Apnys juawebeueyy soyem
108{01d jueseald Junopy

pajwi “Aid suopesedo payly B [e0d

SIAIONIISBIYI 3 JUOWLOHAL]

Jica IS




HO 8inbiy

07 feap
suopjuyeq juswysien

000°0€ 4 IVOS TWNIDIHO

0002 008 0004 008 0

olIdy0019 (800 § pueispe
88058 UOHBYIIQEYSY

88838 ||0ds pedeysun
88010 youeg g duis

88048 JOO} }id

weg

$BEIR POGINISIQ xat w0 e
OPIAIP JUBWYOIBYD wwesmen
sAem18d 60BUIBIQG o o we

‘puabany

Apn}g Juawiobeueyy Jojem
198f01d juesealqd junopy
paywry "id suopesadp papy B eo)

SnJonISeNYl 9 UoWuoNALY




21O ainbiy

ainjonjseu] B Juswuoliaug

Jide Lsml

weq [BUBWUOHAUT — - - — dWNG- « - - - - sweg abelolg

O
= g o 9 o o o o D v, U o o) () (o] (w) (v - . . .
§ § & g 8 ¢ g g § g ¢ g § § fF f § § § § §
N [ N [\ N RN 0 1 v ¥ ¥ V ¥ ¥ ¥ " ¥ T 3 T T
NN & IN] = S © & 3 > prs N o ] 2 ) 3 8 8 5 S a
v T vy i3 4
M W v ’ VETVITY M \a vy v

' »

' e

... b

- yo-uep

- 005

- 0001

- 0064

- 0002

- 00GC

sabelo)g weq

ooog

- 10
20
€0
A
- G0
- 90
- L0
- 80
- 60

SMOJJBAQ WB)SAg

VZIZLIOS ©3 $0/L0/L
suopje|nuig Juswiabeueyy 193epp - Uiy Juesea|d "IN

Ll

SSSMTIA




£19 ainbig

2imonJisedju| g juswuoliaug

i LS

4 §¢-98Q

ye-08g

Weg [ejustiuoIALY — « - — duing

£€e-98Q
Ze-99Q
L€-98Q
¢ 0g-98Q
62-9eQ
82-98Q
L2-98Q
g9¢-98d
Gg-99Q
y2-98Q
£¢-99Q
cco3a
12-98Q
0¢-93@

§ Oz-uer
3 ei-uer

Li-uep

gl-uer

Ggi-uer

-
«
4

R
=

PR

—= si-uer

st

~

sabeloig weq

- 008
- 0001
- 00612
- 0002

00sZ

~- 000g

SMOJIBAQ WId)sAg

SEIZLILE O} SLILO/L
suojjeinuulg juawabeueyy 19)ep) - Bul JuBSES|d "IN

- 08
- 001
- 0¢t
44

4
- 09

SSomIN

094




719 aunbiy

2INJINYSBIUL B JUSWIUONAUY

T:mo |ejusluOIAUg — .= dwng- - - -« - sweq abeloig 4
) ¥ 1} t 1} 1) 1 A] 1
Y s & 2 b 8 2 5 8 % & & & o2 & 8 B
vy .ﬁl vy § v ) Ad AR | < Y 4 1) 1j < 1-..< d.<|

le-uer

gz-uer

g¢-uer

] og-uer

-
o
“rZTL

vV

= Le-uer

sobel0)g weq

SMOJJBAQD Wv)sAg

LVIZLLE O} LZ/L0/L
suoljejnuuig juawaheueyy Jaepp - Uiy Jueses|d "IN

- 90
AL
80
60

- 00g

- 0004

- 005LE
- 0002

- 0062

000¢

10
r¢0
" €0
RAY

G0

SiSomII




G19 ainbi

24NONASELY| R JUBWIUDIALY

idel SN

WeQ [BUSILONIAUT — - « — dung. - - - <. sweq abeio)g a
[} o) jw) jw) W) w) [w) o o v} w] [w) W) [w} [w) [ [N [ [ [ G
%mmmmmmmwwmwmmwwmwmmw
=8 8 2 8 & & &5 5 &5 & 5 5 2 5 B 3 2 & & ¢
SRR . T Ty g T T q..< v v 0
wlowa e S ¢ Wi 4
_ ol ] . - 008
...~ - 0001
Hi - 00518
\
- 0002
, - 0052
e B it IRt ONMIIURIY SUREEPIUR, [T SRS DU - o — . —— N S —_ — SR Ooom
sabelo)g weq
Wi - 10
_ 0L
- 02
- 0€
oy B
C
- 0§ m
- 09 =
- oL
- 08
- 06
-4 001

SMOJLBAQD WBIsAg

SS/ZLLE O} SE/LO/L
suonejnwis juswabeueyy Jajepp - sulp Jueses|d WA




919 ainbiy

J—

.Emo |EJUBLUILONAUT — - - — dUWNG: - » « - - sweg abeso)g

24NONJISELU| B juatutoljAug

£9-98Q
¢9-99¢
19-98Q
09-98Q

4 G9-08Q

gi-uer
lyuer
op-uer
gy-uer

& 65090
85-03Q
T L5920
95-090
¥ 05-030]
05-uer

" _M<¢-a<-l

oo v9-oea

—=

":;;; gy-uer
= el
o

- 00§
- 0001

00512

- 0002

- 0062

000¢
safelolg weq

%
09
- 08
- 001
- 021
r oyl
09t

,‘ 084
SMOJLIBAQ WalsAg

S2oMIIN

S9/ZLILE O} SHILO/L
suoljejnwig juawabeuely Jajepp - aully Jueses|d I




L19 ainBiy

WeQ [BJUBLIUOHAUT wm = = —— dUING. ~ = = « « sweq abeioig

L

2IMONASBLHU] B JUBLIUCIAUZ

o

é §2-08Q
c: v2-03q
=2 ¢r08q
== 2,080
= | 080
P |
2980
99080
9080
£9-020
z908@
19030
09930
Lg-uep
9g-uer
sg-uer

)
Q
5 )
o

vl
[$]
Q
n
(3]
< VW .J..“ﬂ éa \: A I.H- - 4_ A (Ml I
“. "
'
\ !

l
o]
&
3

& 0g-uer
T es-uer

¥ 0020
=5 gg-uer

- 005

- 0001
- 00612
- 000z

- 00S¢C

e 000¢
sobelo)g weq

- 10
20
- €0
-0
- G0
- 90
- L0
- 80
60
-l

HeoMMiN

SMOJJIOAQ Wa)sAg

SLIZLLE O} SS/LO/L
suonejnwig juswaBbeueyy Jajepp - suly Jueses|d WA




819 aInbi4

2IMONIISeLjU] B JUSIUOIAUZ

idd LS

e §8-08Q

T:mo [BJUBWUONAUT = = « — dWUNG+ = w « = « sweq abeiojg J
|w) v} jw) jw) jw) o v} @) v} lw) [} [w}
@ @ @ @ @ @ @ @ @ @ ® @
Q Q Q Q Q Q Q Q Q Q Q Q
8 8 2 8 ¥ 3 ¥ 3 S ¥ 3
v e < v tee / -

0Z-uep
% 69-uer

8g-uer

d lg-uer

gg-uep

go-uer

-

il i

sabeio)g weq

- 00g

- 0001

- 00612
- 0002

- 0052

-~ 000€

SMOJIBAQ Wwv)sAg

S8/IZLILE O} S9/LO/L
suoijejnwig juswiabeuey Jajepp - sulyy Jueses|d WA

LAY
2o
“€0
“v'0
- G0
- 90
L0
- 80
- 60

FECTY T




619 ainbi4

aImonySENUl g jusLOIAUS weq [eUSWUCIAUT = - « — dwng- « « « « . suweq sbelolg

,,,,,,,,

§6-9°Q
¥6-98Q
£6-0ed
26990
16-93Q
48-98Q
98-93Q
§8-93Q
8/-uef

£8-98d
¢8-93d
18-98Q
J 08-98Q
0g-uer
3 9/-uer
G/-uep

4 ll-uer

= g/-uer

d
p

-
‘-.
L

V

F 00G

k:

=3

<2
‘s—;.:
E
<
«]

_
<3
e

(o]

- 0001

- 00512

- 0002

- 0062

000¢
safelolg weq

10
- ¢0
€0
RaY
r 60
- 90
40
- 80
60

MoamMIA

SMOJLIDAQ WaISAS

S6/ZLILE O3 §2/L0/L
suoyejnwis Juswabeueyy Js)epp - suip Jueses|d WA




Mt. Pleasant Coal Mine - Water Management

Probability of Dam Storage Exceedance
Maximum capacity = 3000 ML
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Mt. Pleasant Coal Mine - Water Management

Probability of Daily Makeup Water (Hunter River)
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Mt. Pleasant Coal Mine - Water Management

Probability of Dam Storage Exceedance
Maximum capacity = 2000 ML
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Mt. Pleasant Coal Mine - Water Management

Probability of Daily Makeup Water (Hunter River)

(Maximum storage capacity = 2000ML)

!

! !
i ; |

e
o

1.0

2.0 3.0 4.0 5.0
Makeup Water (ML/day)

6.0

7.0 8.0

Figure G31







Appendix H

Western Fine Rejects Storage Facility
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Appendix H

Loss of Runoff

Emplacement of fine rejects in catchments immediately west and southwest of Mt.
Pleasant will result in loss of rainfall runoff from the natural undisturbed catchments.
The loss in runoff is an unavoidable consequence of the need to contain runoff from
disturbed areas within the mine water management system.

Figure H1 shows the catchments in a regional context. Catchments C1 and C2
represent the northern and southern catchments in which the rejects will be emplaced
as a series of dams. Catchment C3 represents a small surface drainage isolated from C1
and C2. Runoff from these catchments enters Sandy Creek north of Wybong Road
where a large catchment area north of the confluences of C1 and C2 (Sandy Creek
catchment) provides significant flow to the creek.

Rejects emplacement dams will be constructed within catchments C1 and C2 as shown
on Figure H2. The storages will be constructed from east to west in the northern
catchment C1 first with construction in the southern catchment proceeding in the last 4
or 5 years of mining. Storages in the northern catchment will be developed as
Storage 1 followed by Storages 2 and 3 (CMPS&F 1997) with an environmental dam
located immediately beneath storage location 4. The dam will capture all shallow and
surface seepage runoff from the storages.

Only the upper portion of the catchment (C1a) will be consumed during mining years 1
through 10 thereby minimising impact on the loss of natural catchment runoff. In
following years, the remaining storages (catchment C1b) will retain runoff but storages
1, 2 and 3 will be progressively rehabilitated through to about year 13 or 14 and the
runoff generated from these areas, returned to the catchment via a series of contour
banks. Table H1 summarises applicable catchment areas.

Table H1: Co-disposal Emplacement Catchments Areas (km?).

Catchment Total Area Contour Drain Effected Area
C1 natural 4.193 N\A N\A
C2 natural 4.894 N\A N\A
Cla tailings 1.755 0.084 1.970
C1b tailings 1.388 0.117 0.848
C2a tailings 1.460 0.054 1.407

In order to determine the loss of catchment runoff, six simulations of the soil moisture
accounting model have been conducted utilising historical daily rainfall data for
Muswellbrook. Simulations included two scenarios each of; dry (ten percentile) years,
average rainfall years, and wet (ten percentile) years, as summarised in Table H2.
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Table H2: Statistical Analysis of Muswellbrook Rainfall From 1881 to 1995.

Wet 10 Percentile™ Median Rainfall Dry 10 Percentile

(>842 mm) (623 mm) (<401.8 mm)
Year 1950 1978 1933 1983 1944 1957
Rainfall (mm) 1107.5 842 625.9 620 401.9 337

Calculated catchment runoff volumes at the confluence of respective catchments C1
And C2 for the various rainfall scenarios are tabulated in Table H3.

Table H3: Natural Catchment Yield (ML/year) For Wet, Median and Dry Years.

Catchment Wet 10 Percentile Median Rainfall Dry 10 Percentile
1950 1978 1933 1983 1944 1957

C1 1617 714 279 283 206 78

C2 1883 831 324 329 239 90

Table H4 displays the volume of runoff estimated to be lost from the natural
catchments, due to the development of the respective co-disposal emplacement areas.

Table H4: Loss of Yield (ML/year) For Wet, Median and Dry

Catchment Wet 10 Percentile Median Rainfall Dry 10 Percentile
1950 1978 1933 1983 1944 1957
C1a (0-10 yrs) 700 307 121 123 91 36
C1b (11-20 yrs) 554 243 96 98 72 29
C2a 562 247 97 100 73 29

The typical volume of runoff lost from Table H4 above, is expressed as a proportion of
their respective natural catchments in Table H5.

Table H5: Loss of Yield as a Percentage (%) of Total Runoff.

Catchment Wet 10 Percentile Median Rainfall Dry 10 Percentile
1950 1978 1933 1983 1944 1957
C1a (0-10 yrs) 43.3 43.0 43.3 43.5 44.0 46.4
C1b (11-20 yrs) 34.3 34.1 343 34.8 35.0 37.1
C2a 29.8 29.7 29.9 30.3 30.5 32.6

Results show that for the first 9 or 10 years of co-disposal, losses in catchment runoff for
catchment C1 to the confluence with Sandy Creek, range from 307 to 700 ML/year
during wet years, approximately 122 ML/year for average years and 36 to 91 ML/year

during dry years. These figures equate to approximately 43% during wet years to 46%
during dry years.
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For years 11 to 20, losses in catchment runoff for catchment C1 range from 243 to 554
MUyear during wet years, approximately 97 ML/year for average years and 29 to 72
ML/year during dry years. These figures equate to approximately 34% during wet years
to 37% during dry years.

The loss in catchment runoff when emplacement in catchment C2 is occurring (years
19 to 21), range from 247 to 562 MLl/year during wet years, approximately 100
MUyear for average years and 29 to 73 ML/year during dry years. These figures equate
to a loss in total catchment runoff of approximately 30% during wet years to 33%
during dry years.

Surface Water Quality

Surface water quality in the proposed western emplacement catchments has been
monitored for a period of approximately 6 months. Salinity measurement (water
conductivity measured as EC) has been checked at a number of strategic locations
including dams and the confluences of catchments with Sandy Creek in order to
broadly characterise runoff.

Table H6 provides a summary of measurements at locations shown on Figure H2.
Results indicate a generally poor quality water during low flow periods but improved
quality water in the days and weeks following significant rainfall. This phenomena is
characteristic of many of the local catchments where drainages accept seepage from the
underlying coal measures (groundwater seepage) on a continuous basis. During dry
periods the proportion of saline coal measures seepage is high in relation to soil
moisture storage and bank seepage, but during and following rainfall, high rates of
runoff and dilution provide a more acceptable water quality. First flushes often show
particularly high salt levels due to prior evaporation and concentration of salts within
the drainages. In general, creek flows indicate elevated salts while dams show much
improved quality water as expected.

Upward seepage from underlying coal measures has been detected near the confluence
of catchment C1 with Sandy Creek where creek salinity changes significantly over a
distance of no more than 20 to 40 metres. Rock outcrop in this area confirms the
likelihood of faulting acting as a conduit for upward seepage of saline water, with steep
dips evident on the creek banks.

The development of rejects dams includes provision for collection of dam seepage via
the environmental dams which will then pump to the mine water system. No seepage
will be permitted to enter the natural drainages unless water quality characteristics
comply with statutory requirements and licensing conditions.
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Table H6: Measured Salinity in Surface Waters

Location - - Average Salinity Average Salinity
uS/cm mg/L

A Causeway (C2) 9,803* 6,372

B Abandoned Bore 5,890* 3,828

C  C1 above confluence 5,370 3,490

D  Sandy Creek Bates ford 2,400 1,560

E  Sandy Creek above C1 2,064 1,341

F Sandy Creek below C2 2,250 1,462

Refer to Figure H2 for locations. mg/L calculated using 0.65 factor

* may be influenced by single high value

Computer Simulation of Seepage

Construction of fine rejects impoundments will create hydraulic conditions for potential
downward seepage of leachate water. While most water will be captured via drainage
to the environmental dams, a small component could seep directly into the underlying
coal measures. The seepage process will be slow and governed by the hydraulic
properties of the deposited fines, the hydraulic properties of the underlying soil zone
and coal measures, and the prevailing water level in the storage.

Within the rejects dams, the tailings beaching process will develop a central axis of
higher permeability (coarser) materials located approximately along the existing
drainage line with more distant areas from the axis (valley slopes) comprised of finer
materials offering a lower permeability. The coarser materials are intended to provide
an internal drainage collector which will transport most seepage below each dam to the
environmental dam. The fines will act to impede seepage and seal drainage pathways
downwards into the underlying coal measures. Figure H3 provides a typical dam cross
section showing the expected pattern of beaching and the gradation in materials.

Estimation of the potential seepage rates and pathways within the coal measures has
been undertaken using a 3 dimensional, 6 layered computer model employing the
finite difference method (MODFLOW) for solving the appropriate flow equations. The
model has been designed as a 4000m long strip with approximate characteristics for a
vertical section located along the drainage axis of the northern C1 catchment. Testing
of interburden core at a number of locations in the region indicates very low sandstone
and siltstone primary porosity (less than 107 m/day) with limited groundwater
transmission occurring through joints and other defects. Hydraulic properties applied to
the model layers included a bulk ‘joint’ permeability of 0.015 m/day consistent with
properties determined for regional aquifers and coal measures to the east (Mt. Pleasant),
and a confined storage of 1 x 10™.

An initial model steady state condition was based on measured groundwater pressures
at the eastern limit of the model and water levels in Sandy Creek at the western
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extremity. Simulation has been applied for the 21 year mine life and 40 years post
mining. Results are presented as Figures H4 and H5 for isotropic uniform permeability
in the coal measures. Reference to Figure H4 shows the initial steady state condition at
the commencement of mining (uniform westward flow) followed during year 2 by a
split in flow directions beneath storage dam 1. At this time a small component of
seepage migrates from beneath the impoundment, downwards through layers 2 and 3
of the model and then migrates westward at depth. Westerly flows would theoretically
migrate upwards again to shallow zones in the vicinity of Sandy Creek, quite possibly
within identified faulting in that area.

By year 5, the split of flow directions is maintained with a predominantly easterly flow
towards the mine pit established. Most seepage from beneath the impoundments will
migrate downwards to the coal measures at a very low rate of flow and will ultimately
exit the system in the mine pit. Since coal measure pressures are reduced below the
level in Sandy Creek for a minimum period of 80 years (simulated recovery of void
waters), slow seepage will be sustained in an easterly direction from the Sandy Creek
area as shown on Figure H5. Capping of impoundments and replanting is not expected
to generate sufficient groundwater percolation to reconstitute a significant westerly flow
of seepage. )

The rate of seepage from the base of dams has been calculated for each storage based
on an estimated tailings bulk permeability of 1 x 10 m/day represented as an
equivalent leakage impedance at surface with applied hydraulic pressures equivalent to
1 metre positive head (expected supernatant head) and a maximum thickness of rejects
of 25 metres. This estimate assumes vertical drainage into the coal measures across the
entire contact area of each dam through materials offering some variability in
permeability ranging from 10 to less than 10 m/day. Table H7 provides a summary
of seepage rates calculated for each dam. Most of the seepage adopts a westerly flow
(more than 90% after year 16 based on modelled flux rates) but for calculation
purposes a conservative 75% is assumed to flow to the east and 25% to the west.
Based on an average width of dams of 400 metres and assuming a uniform flow field
towards the west and Sandy Creek, the maximum likely deep seepage would be of the
order 20 kl/day over a creek length of 400 to 500 metres. Expected seepage water
quality would represent a mix of rainfall recharge and seepage. Since the expected
salinity of seepage is of the order of 4000 EC (2600 mg/L) based on washery and
supernatant estimates, the maximum salt transfer rate is calculated to be of the order of
52 Kg per day without dilution from rainfall recharge. Surface water quality in
drainages within the catchments contributing to Sandy Creek has been measured and
found to range from 2064 to 9863 EC uS/cm. The potential contribution from seepage
is therefore in a similar range and is not expected to change the prevailing groundwater
or surface water salinity. As noted, eastward migration would enter the mine pit as
highwall seepage.

A review of other water quality parameters (EGi, 1997) suggests trace elements will not
be significant in any seepage waters.
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Table H7: Calculated Seepage Rates (kL/day) From Beneath Storages

Dam - Area Total flux Potential 25%. flux
sq.m k = 1x 10 m/day to Sandy Creek
1 154,400 17.2 4.3
2 240,700 26.5 6.6
3 170,100 18.7 4.7
4 396,900 39.6 9.9
5 152,700 15.2 3.8
6 96,900 9.7 2.4
7 131,900 13.2 3.3
| 8 274,500 27.0 6.8
9 92,700 9.2 2.3

Management of Seepage

Detailed site investigations will be undertaken prior to final design of the storage dam:s.
Investigations will establish the localised geological structure of the weathered zone
and underlying coal measures. Where as yet unidentified rock discontinuities are
located, preliminary ground treatment may be employed to ensure low leakage
potential to the coal measures during first filling of the impoundments. As fines are
deposited, sealing will occur.

A number of regional observation bores will be installed prior to commissioning of the
storage facilities. The bores will be designed to accurately monitor seepage and the
changing aquifer pressures at depth which may lead to flow reversals (seepage towards
the developing mine pit). Any extraneous seepage identified as having potential to
migrate to the west and to significantly impact the groundwater or surface water quality
within the catchments, will be carefully assessed and managed using shallow trenches
or deep capture wells. In particular:

= drainage trenches will be installed below the environmental dams to contain and
manage seepage in the shallow weathered zone,

= pumping boreholes will be installed below the environmental dams to attract
seepage and inhibit regional migration;

= Grouting may be undertaken in areas where obvious structural disturbances have
provided conduit pathways.

Seepage collection structures will return all seepage to the environmental dam during
the mine operational period and during the aftercare period.

Following decommissioning of each dam, seepage rates are expected to decline as the
internal water pressures reduce through gravity drainage and consolidation, and
retention processes prevail. Capping will inhibit rainfall infiltration.
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Detailed survey of dam surfaces will be undertaken during closure of each dam. Some
reshaping may be undertaken to ensure surface rainfall runoff is managed effectively
and erosion potential is minimised - runoff will be conveyed from each dam plateau
away from steep slopes to a controllable discharge point. During the first few years of
rehabilitation, runoff will be directed through the environmental dams which will act as
sediment dams. When runoff water quality is acceptable (ie. low suspended solids),
runoff will be returned to the natural drainages.
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1. EXECUTIVE SUMMARY

This report provides preliminary consideration of a fine reject disposal area and
associated operating strategy at Coal and Allied’s proposed Mt Pleasant Coal Mine.
The report has been prepared by CMPS&F with specialist geotechnical input
provided by Earthtech Laboratories and Sherwood Geotechnical and Research

Services.

From aerial photography and contoured mapping, two gullies to the west of the
proposed mine site have been chosen as topographically and geotechnically
appropriate for permanent storage of the required volume of fine reject. It is
proposed that each gully be sectioned into a series of separate storages and terraced
at descending levels. Each storage will be filled with fine reject material pumped
from the coal preparation plant. This material consists of desliming cyclone overflow
and spiral rejects. The storages will be filled in sequence starting with the area at the
top of the gully. Excess water will be drawn off via a decant system to enhance

consolidation of the fine reject.

At the base of each gully a homogenous earthfill dam is to be constructed to contain
stormwater runoff from the area of fine reject deposition and surrounding catchment.
The storage arrangement is intended to facilitate progressive rehabilitation and
maximise the storage capacity of both gullies.

A basic operating strategy to construct the storages is discussed, and is consistent with
the preliminary forecast fine reject production volumes for the 25 year life of mine.
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2. INTRODUCTION
21  BAGKGROUND

Coal and Allied Operations Pty Ltd propose to develop at Mt Pleasant, a multiseam,
multiply deposit by open cut methods to produce a low ash thermal coal for export.
CMPS&F has undertaken feasibility studies of the coal preparation and coal handling
facilities associated with the mine, leading to the current proposal for facilities to be
located in the south west corner of the lease. An essential and integral part of these
studies has been the method of disposal of coarse and fine reject from the coal
washing operation.

The methods of disposal considered in earlier studies encompassed co-disposal of
coarse and fine reject to settling ponds with rehandling back into the open cut
workings or the use of belt press filters. The proposed location of the coal
preparation plant in the south west corner of the lease facilitates the use of land to
the west of the lease to store and dewater fine reject and operate a progressive
rehabilitation programme.

The current proposal for mining at Mt Pleasant is for a 10.5 Mtpa (as received) run of
mine coal operation over a 25 year period. The fine reject disposal scheme is based
on this output. Other criteria used in developing this report are that coarse reject
would be placed back in the open cut pit, the fine reject storages would be
progressively rehabilitated, the storages must be environmentally acceptable, and the
dams would meet or exceed the safety requirements of all relevant authorities.

22  CURRENT SCOPE OF INVESTIGATIONS

The scope of investigations includes preliminary engineering details to support and
provide input to an Environmental Impact Study (EIS) currently being prepared by
ERM Mitchell McCotter. On this basis the investigations are focused on selection of a
suitable location for permanent fine reject disposal, fine reject material
characteristics, proposed fire reject retaining structures, environmental protection
systems and a preliminary methodology for material placement and rehabilitation.

Environmental dams servicing the fine reject storage areas have been located and
sized to contain a volume of potentially contaminated stormwater runoff from the
catchment. A risk analysis based on relevant legislation is presented in connection
with the sizing and location of the environmental dams, and comments are provided
as to the potential risk of loss of contaminants to the groundwater system.

Consideration has been given to coarse and fine reject material characteristics as they
relate to the proposed storage scheme. This area of study includes a brief review of
previous codisposal proposals, comment on the proposed disposal methodology and
aspects of geotechnical stability of the proposed coarse material structures and fine
reject deposition areas.
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3. OPERATIONAL MANAGEMENT STRATEGY

3.1 INTROBUGTION

The proposed management strategy for fine reject disposal includes pumping of fine
reject material to storages formed by the construction of storage walls using coarse
reject material.

With reference to drawing Nos MQ0112-C01 and MQO0112-C02 a series of internal
storage walls are proposed within the fine reject storage areas, commencing from the
elevated upper limits of the gully and finishing with a storage near the base of the
valley (located a sufficient distance away from the environmental dam to allow for the
required volume of storm water storage). Drawing No. MQO112-C02 shows the
proposed fine reject storage arrangements to year 10, drawing No. MQO0112-C01
shows the proposed storage areas from year 10 to year 25. Storage volume
requirements on an annual basis are presented in Table 1.

The internal storage walls are to be constructed from coarse reject material,
transported to site and appropriately placed to form impounding structures. Such use
of coarse reject material will consume approximately 5% of that produced each year,
and can be transferred to a stockpile adjacent to the storage site to suit mining
operations. The coarse reject material will be approximately half bath reject and half
Dense Medium Cyclone (DMC) reject.

3.2  CGONGEPT OF DISPOSAL METHOD

The concept of the proposed disposal method is based upon an industry proven
method of mixing coarser particles with the slimes to form a more stable land form
for reclamation. Coarse particles are deposited earlier when discharged from the
pipeline and form a beach. As more material runs across this beach dewatering
occurs, the thickened slurry slows and settling of fine solids occurs. The water from
the settled slurry continues to travel across the storage and forms a pond area, which
is then decanted and returned for reuse in the coal preparation plant. The method of
operation of the deposition and recovery of water in the storages is be detailed in
Section 4.0.

Using staged storages will allow rehabilitation of upper benches. This may be carried
out after a settling period of approximately six months. The storages will be capped
with a coarse reject layer in preparation for final reclamation. Based on an initial 1 m
capping layer around a further 5% of the total plant coarse reject will be required for
these purposes. The actual depth of capping layer will be subject to detailed design.
Capping of the storage may start and advance from the road used for the fine rejects
pipeline.

The first lift of the next storage wall will be constructed early in the life of the storage
under use. In order to ensure a sound foundation for subsequent walls be achieved,
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ie seepage from the upstream wall be excluded from the construction area, a small
coffer dam may be erected.

3.3 ENVIRONMENTAL ISSUES

3.3.1 Storage Wall/Environmental Dam Construction

The storage walls will be raised in staged lifts of approximately 5 metres to suit the
operation of the storage and avoid the construction of a large storage wall in one
operation. Consequently any noise and/or dust generated during construction will
occur for limited periods and generally during daylight hours. Dust generation during
hauling will be controlled by use of water truck spraying on the haul road and
stockpile areas. The coarse reject storages are to be limited to one truckload high to
minimise dust generation. During construction of the storage walls/environmental
dams water truck spraying will be used to control dust in the area of operations.

Noise levels will vary according to the amount and size of equipment being used, and
will be short term during storage wall/environmental dam construction.

When dam wall construction is in progress there will be two to three self powered
scrapers, a water truck and a compactor operating, with trimming undertaken by a
grader. A dozer may be required to assist the scrapers in loading stockpiled material.
During the longer term operation of stockpiling of reject material it is likely that one
haul truck will be operating on a cycle basis.

3.3.2 Rehabilitation of Storage Areas

After each storage has been filled and capped with a layer of coarse reject material
followed by a layer of overburden and finally finished with a layer of topsoil, a
relatively inert landform will remain.

Acid generation potential is controlled by excluding air from the reject material in the
long term. Once all the storages have been capped and rehabilitated there is little
likelihood of acid water generation.

In recognition of the advantages of progressive rehabilitation eg improved public
perception and risk minimisation from the reduction of total catchment
contamination yield etc, it is proposed that the natural gully profiles be utilised in
constructing the separate fine reject storage areas, to facilitate early and progressive
rehabilitation.

Internal storages 1-9 inclusive can be developed over the life of the mine and
separately rehabilitated on completion of filling to each area. The following graph
(Figure 1) indicates the relationship between time, cumulative volume of fine reject
to be stored and the progressive filling of the internal storages. Therefore, in terms of
rehabilitation planning, storage 1 will be filled with fine reject and available for
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rehabilitation by the end of year 3, similarly storage 2 will be available for
rehabilitation by the end of year 7 etc. Rehabilitation work prior to completion of
filling to an individual storage area is possible due to the proposed placement
technique ie placement commences at the furthest point from the storage wall from
where a beach is formed. The point of entry of the fine reject may be raised several
times until a final level is reached in advancing areas. It may therefore be possible to
rehabilitate behind the pipeline extensions. Details of the rehabilitation plan will be
established based upon proposed mining operations and beaching properties of the
fine reject.

Stripping and stockpiling of topsoil- prior to storage wall construction, environmental
dam construction, and fine reject emplacement will be undertaken. This preliminary
operation will provide a future topsoil source for rehabilitation work to the capped
fine reject areas, the “downstream’ slope face and crest of the internal walls, and the
environmental dams.

The risk of spontaneous combustion of the reject material is low as the materials in
the storages are saturated with water and only the surface is exposed to air. Heat
generated by reaction with air will therefore be dissipated. The coarse reject material
in the wall will have undergone sufficient compaction to exclude air and will be
capped when the dam is filled. Stockpiles of coarse reject material dumped one truck
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load high, as previously noted, should not be susceptible to self heating as the heat
will not be contained in the material due to the low height storage profile.
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The downstream face of the dam is benched to minimise the possibility of erosion
COALRINERBECTSTORAGE— gjllies forming. After capping the benched formation will stop erosion of the capping

Factumy material and reduce the amount of air reaching the coarse reject. Plant operators
should be made aware of the potential for self heating and check the area when
during their regular examination of the discharge beach.
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4.  FINEREJECTS HANDLING
41  MATERIAL CRARAGTERISTICS

The fine reject material to be disposed of will consist of mainly fine clay, fine coaly
shales and fine pyrites, with some sand. It will have a size range of 0.5 mm
(wedgewire) x 0. The material is made up of spiral reject that has been dewatered by
cycloning, and thickened slimes from the coal preparation plant thickener. The
slimes are from the desliming of the fine coal stream and will have been treated with
a flocculant at the plant to increase their settling rate in the thickener. They are
pumped from the thickener at a controlled density and mixed with the spiral reject.

The mixture is then pumped from the plant at around 40% solids to ensure good
pumping rates without becoming too viscous. Urethane lined steel pipe provides a
lightweight, wear resistant pipeline. The pipeline will discharge into the reject
storages under use.

4.2  THICKENING PROCESS

A thickener dump pond is not required with the conventional thickener as there is no
requirement to dump. They are designed to store some material and the rakes are
able to move vertically. The rakes are controlled to maintain a load and will raise or
lower depending on the needs of the operation. The settling rate is a lot lower than
in high rate thickeners and is therefore easier to control. A standby underflow pump
ensures continuity of pumping.

Inclusion of a surface run off catchment dam is sufficient to contain any overflow
from the top of the thickener. A small sump is used to contain any spills from the
underflow pump area and this will be pumped back to the thickener. When the
thickener is to be drained for annual maintenance shutdown, a dump valve in the
wall of the thickener is used to decant off water to the on site environmental dam
with mud still pumped to the fine reject storage area. The floor area is to be hosed
clean and resultant mud pumped to the fine reject storage area.

43  RATEOF MATERIAL TRANSFER TO THE DAMS

Production is currently staged to meet full production in approximately 6 years.
Volumes to be disposed of in the storages have been calculated from data supplied
by Coal & Allied Operations Pty Ltd (C&A). Around 1,000,000 m? of material will be
deposited in the storages each year at full production (10.5 Mtpa). (Refer to Table 1
for quantities of material produced per year of production) The bulk density of
settled material is expected to be around 1.2 t/m’.
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4.4  PLACEMENT IN STORAGES

The initial point of entry of the fine reject will be near the rear of the storage so that
the solids flow down the valley and towards the storage wall. If the slope of the valley
is too steep to allow deposition close to the discharge point then a small wall may be
required to slow the flow sufficiently. Once the beach is formed the discharge point
will be raised by increasing the height of the fine reject pipeline. This may be done by
building a road alongside the existing pipeline, then raising the pipeline onto the new
road and adding the necessary extensions to the pipeline.

The aim is to keep the beach above the surrounding area so that dewatering can
occur across the beach. The beach area will be inspected regularly to ensure that the
discharge area is above the surrounding slurry.

Deposition will occur downslope towards the main wall allowing clear water to pond
near the wall. Ideally a minimum distance of 200 m is maintained between the

discharge point and the wall.

Decant water drawn off for
recycling to plant.

Filter Wall Alternate discharge
. route to maintain flow
Pond area towards wall

Rejects  material
> 74 from plant

A)

_ Initial entry point
{ for rejects.

Extension of pipeline
as dam fills.

Figure 2
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Decant water is drawn from the surface of the pond area by allowing it to trickle
through a gravel bed placed in the filter wall. The filter wall is constructed in the
furthermost corner of the dam from the original discharge point. The filter wall is
raised as needed to control the ponded area.

Water is pumped from the decant area to maintain a head difference between the
two areas for efficient decanting. This water is recycled back to the mine water
management system. This will amount to around 60% of the water entering the
storage and will vary depending on evaporation from the surface of the storage.
Deposition is controlled by changing the outlet position to fill in selected areas and
keep the decant water moving towards the storage wall. This is usually done by filling
in the low areas uphill of the main discharge area.

The frequency of the changes is dictated by the shape of the valley and the solids
concentration being pumped to the storage. The velocity of fine rejects at the
discharge point is kept below Tm/sec where possible to avoid turbulence disrupting
the beach formation.

If the material being pumped contains excessive quantities of water and the beach
cannot handle such volumes, the profile may become flatter. When this occurs the
water reaching the filter wall may not have time to settle and will contain suspended

solids.

To overcome this, the point of discharge should be relocated further to the rear of the
storage. The solids concentration is normally controlled by the thickener underflow
density as the solids concentration in the underflow of the spiral reject dewatering
cyclones will be relatively stable. Thickener control is achieved by measuring the
density of the underflow and adjusting the pump delivery to maintain a setpoint.

Extension as beach builds

Decant water to plant - = Fine rejects from plant

MQOT12/NR370080.083 8+
DN - MQO0712-TR-C001

Rev. 0

Filter Wall raised as
required

Figure 3

The cause of the excessive water content should be rectified as soon as possible. If a
long term problem with solids concentration has developed the storage may contain
areas of fine slurry which will need to be covered with a greater depth of reject
capping material.
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In summary, the placement strategy will be designed to enhance progressive
rehabilitation. Many details of the proposed scheme will be subject to review and
COAL & ALLIED possible modification as more specific material information becomes available from
testing during detailed design.

COAL FINE REJECT STORAGE
FACILITY . . . . .
Performance of the system will also be monitored with a view to achieving
rehabilitation requirements efficiently, once operating experience builds up.
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9. DAM/STORAGE STRUGTURES

3.1  SITESELECTION

The two sites selected for fine reject storage are immediately adjacent to the western
lease boundary of the mine site, within an area of relatively undisturbed grazing land.
Each area is a separate self contained gully draining away from the mine site to an
external watercourse.

The profiles of both gullies facilitate construction of relatively short environmental
dam structures, thereby providing a storage/cost benefit.

9.2  FINEREJECT STORAGE WALLS - SIZING

The storage walls are sized to contain the required volume of fine reject within the
chosen gully. Generally wall heights are reduced at the base of the valley with the
final storage wall (adjacent to the environmental dam) at 15 m maximum height. An
overall maximum wall height of 35 m is proposed higher in the valley, which will be
reduced to a maximum of 20 m once the next lower storage is completed ie material
has been placed against the downstream face of the wall.

9.3  FINEREJEGT STORAGE DAMS - DESIGN AND CONSTRUCTION
GONSIDERATIONS

Storage walls 1 - 9 are to be constructed from coarse reject materials. Preliminary
wall profiles are shown on Drawing No MQ0112-C01 and MQO0112-C02 and are
designed both to provide both structural stability and facilitate rehabilitation.

The proposed typical coarse reject storage wall profile are shown on the drawings
The proposed ‘upstream’ embankment slope is at the approximate mean angle of
repose of 35° (refer Appendix B - Report on Geotechnical Aspects of Proposed Fine
Reject Disposal System - June 1997). The lesser graded “downstream’ profile is
intended to increase the stability of the wall (subject to detailed design) and to
provide a finished profile amenable to rehabilitation. Slope lengths on the
downstream batter are effectively reduced to approximately 11 m and the benches
may be constructed to act as contour drains to minimise the accumulation of rainfall
runoff to the slopes. It is stressed that some modification to these profiles may be
necessary after detailed analysis of the coarse reject material and consideration of
geotechnical stability criteria.

A low section on each storage wall will be incorporated to act as a bywash, to
minimise the accumulation of stormwater runoff behind the reject wall and prevent
overflow from overtopping the crest of the wall in an uncontrolled manner. The
“downstream’ slope is therefore subject to direct rainfall runoff only which will
minimise erosion loss during rainfall events.
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The storage walls are not intended to be water retaining structures and detailed
design may establish the need for a series of drainage layers (typically coarse gravels)
to eliminate the build up of water pressure and allow moisture to be lost through the
wall from the fine reject material. It is not however intended to allow the structure to
act as a “drain” as such. Discussion on this matter is presented in Appendix B -
Section 4.2. Walls will be designed to stability criteria for normal operations but in
the event of local slumping under extreme conditions, any wet fine reject material
and any stored water will move to the next downstream storage. This event would
not result in a large volume of water movement as the storage walls are to be built in
small lifts and bywashes installed adjacent to structures to minimise stormwater
storage. In addition pumping from behind the wall will be a continuous process
thereby constantly drawing stored water levels down. Once the storages are full, the
fine reject dewatered, capped and rehabilitated, any slumping of the wall and fine
reject material movement would only amount to a local flattening of the slope grade
between the higher and lower storage. However, a thorough investigation of the
material properties involved will be undertaken during detailed design to confirm this
provisional prediction. Appendix B - Report on Geotechnical Aspects of Proposed
Fine Reject Disposal System (June 1997) provides a detailed consideration of the
above material characteristics and likely failure mechanisms.

Failure of storage walls 2, 3, 7 and 9 has the potential to reduce the capacity of
adjacent Environmental Dams. This presents a problem if the failure coincides with a
significant storm event which results in a discharge to the external environment. Two
preliminary possibilities to mitigate the potential for such a discharge are firstly, to
raise Environmental Dam walls to allow for additional storage capacity, and secondly
to direct “clean’ stormwater runoff from rehabilitated areas to adjacent catchments,
thereby reducing the overall yield from the catchments. The first option precludes a
maintenance requirement.

Saturation of the toe of a fine reject storage wall from filling of a lower storage would
be considered and accounted for in the material analysis and design of the structures.

Formal control during construction of the storage walls is recommended, firstly to
ensure construction of the design profiles of the wall and secondly to control the
volume of coarse reject placed to the wall. An excess of reject material would reduce
the volume available for fine reject storage.

9.4  ENVIRONMENTAL DAM - SIZING

The function of the environmental dam is to intercept stormwater runoff from the
storage areas, thereby minimising the risk of any potential contamination of the
external environment. The extent to which such protection is provided can be
considered in terms of the Hazard Rating of the storage ie the resultant effects of dam
failure. This issue has been dealt with in more detail by Earthtech Laboratories
Report - Proposed Coal Reject Storage Dam (1997) included as Appendix A. Based
upon the assessed probable hazard and preliminary advice from the NSW Dams
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Safety Committee, the environmental dams have been provisionally designed to store
without discharge 50% of Probable Maximum Precipitation (Y2 PMP) assuming 100%
yield from their respective catchments.

It should be noted that although provisional advice from the NSW Dams Safety
Committee indicates an environmental dam storage volume requirement of %2 PMP it
is likely that this volume would be a “freeboard’ rather than a “volume’ requirement,
ie the %2 PMP volume only takes no account of rainfall yield from the catchment
before or after the PMP “event’. There is undoubtedly other rain which will run off
to the storage which should be considered in conjunction with the main rainfall
event. This rainfall does not effect the spillway sizing as spillways cater for *peak’
flows. Simulation of rainfall patterns would be necessary using historic rainfall data
should there be a requirement to consider the volume generated by “other’ rainfall.
More detailed and specific advice will be obtained from the NSW Dams Safety
Committee during detailed design to finalise acceptance criteria. NSW Dams Safety
Committee are able to provide no clearer advice until further details are officially
submitted. Addition of “other’ rainfall runoff volumes to the currently sized storage
volumes is not expected to significantly raise environmental dam heights.

A spillway/bywash is to be installed in each dam, sized to outlet the calculated peak
discharge in the design storm event. The installation of a spillway to control outflows
is designed to protect the integrity of the dam structure in an extreme storm event.
The presence of a spillway does not therefore indicate a proposed discharge
arrangement.

Consideration was given to diverting runoff from “clean’ areas to minimise the total
inflow to environmental dams. This will be achieved by the construction of suitably
sized and graded open drains to capture runoff above the storage areas. It would still
however be prudent to size the environmental dams assuming contribution of the
whole catchment on the basis that the drains may erode or become blocked over
time. It should be noted that the volume of runoff able to be diverted is relatively
small and would result in a considerable length of open drain to be constructed and
maintained.

9.9  ENVIRONMENTAL DAM - GONSTRUCTION

The environmental dams are proposed to be homogeneous earthfill dams.

Slope profiles will be determined once details of insitu soil properties have been
advised and the source materials for construction confirmed.

It is recommended that the environmental dams be constructed by a Registered
Quality Assured Contractor to both ensure quality of workmanship and to satisfy
probable licensing requirements.
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9.6  ENVIRONMENTAL DAM - DECOMMISSIONING

On completion of reject material capping and rehabilitation within the storages two
preliminary options exist with regard to decommissioning of the environmental dams.

Firstly the dams may remain as permanent water containment structures providing for
stock watering, fauna water source etc. Consideration of final water quality will be
necessary, however it is likely to be of suitable quality for the above use even though
there will be contaminants present within the soils of the ponded areas. Runoff from
the catchment will be uncontaminated post rehabilitation establishment and will
significantly dilute any contamination present and released from the soils.

Secondly, should there be a requirement to remove the environmental dams it may
be necessary to dismantle the wall from the storage side, thereby covering the
contaminated soils with uncontaminated volumes from the existing dam structure.

Further consideration in regard to decommissioning requirements and appropriate
methodology will be undertaken during detailed planning for mine closure.
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6. SITE GEOLOGY AND GROUNDWATER INVESTIGATIONS

COAL & ALLIED A site inspection was undertaken by Earthtech Laboratories on 12 and 13 December
1996. Both proposed sites for permanent fine reject storage were investigated and
samples of representative materials removed for analysis. The sampling methodology
and results are reported in Appendix A. The report concludes that both sites are

suitable for their intended use.

COAL FINE REJECT STORAGE
FACILITY

With regard to the potential effects on water quality in groundwater aquifers the
above report reviews previous topical reporting and concludes that the potential

impacts are low.
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MT PLEASANT COAL MINE DEVELOPMENT

PROPOSED COAL REJECT STORAGE DAM

INTRODUCTION

| Coal and Allied Operations Pty Ltd have commissioned a number of studies

as part of a assessment of the feasibility of mining coal resources within
Authorisation N° A459 located some 3km to the west of Muswellbrook in the
Upper Hunter Valley.

E.R.M. Mitchell McCotter are currently undertaking an Environmental Impact
Assessment for the project; Rust P.P.K. have undertaken a Water
Management Study for the project; Veness & Associates Pty Ltd have
undertaken a Soil/Land Capability Survey; C.M.P.S. & F. are undertaking an
assessment of mine infrastructure requirements.

As part of mine infrastructure one option identified for the handling of coal
rejects (principally from the Coal Preparation Plant - C.P.P.) is disposal in a
reject storage dam(s).

Earthtech Laboratories was retained by C.M.P.S. & F. to assist (by providing
geotechnical input) in a review of this coal reject disposal option with the initial
aim of ensuring that this option was included in the Environmental Impact
Assessment documentation.

In undertaking this study access has been obtained to the following
documentation:

- Mt Pleasant Water Management Studies
Second Draft Report (May 1997 Rev. C) by Rust P.P.K.
- Land Capability & Soil Survey Report
Mount Pleasant Project (Report No. VA 132A/02) by Veness &
Associates.
- Relevant Publications of the New South Wales Dam Safety Committee.
A list of references is included at the end of this report.

In addition to review of the relevant documentation, a site visit was made and
preliminary site characterisation undertaken including:

- backhoe pit excavation and logging and sampling;

- some laboratory testing of samples to determine soil classification and
allow engineering properties of foundation and potential construction
materials to be inferred.

MF-0480 1




PY-1:1-19
B
£z nuEza
B Z=3
= poey
a2
~mgpr

2.0

The aim of this preliminary site work was to confirm conclusions drawn in the
desk top study in regard to:

- appropriateness of the selected reject storage dam site;

—  identification of any potential constraints in terms of its design and
construction;

- provision of input to the Environmental Impact Assessment with
particular regard to potential impacts on ground and surface waters;
requirements for progressive rehabilitation etc.

The reject disposal concept and proposed layout were discussed with Mr P
Reid of the N.S.W. Dams Safety Committee, and informal response to the
proposal by Mr Reid was incorporated in minor revisions to the proposal.

LEGISLATIVE FRAMEWORK

The Department of Mineral Resources (D.M.R.) takes a lead agency role at
the development stage and through the Mining Rehabilitation and
Environmental Management Process, maintains this position once a mine is
in operation.

In addition to D.M.R. other agencies of the N.S.W. Government have
significant input at all stages of mining including development approval mine
operations and rehabilitation. D.M.R. plays a key role in coordinating the
approval process for new mining projects through Planning Focus which
introduces the proposed project to the relevant government agencies involved
in the approval process and alerts the developer to specific government
concerns and requirements.

Other key N.S.W. Government agencies include:

- N.S.W. Department of Urban Affairs and Planning (D.U.A.P.) which is
responsible for administering the states environmental planning system.
The Department also administers the environmental impact assessment
process for major developments.

- N.S.W. Department of Land and Water Conservation (D.L.W.C.) has a
statutory role in the approvals process for mining operations including
granting of concurrence for approvals and establishing environmental
conditions of approval. Such conditions normally relate to environmental
protection, primarily in relation to land, soil and water issues. Conditions
would generally include a requirement for an erosion and sediment
control plan, a water management plan and a site rehabilitation plan all

MF-0480 2
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of which could be incorporated into the Mining Rehabilitation and
Environment Management Process (M.R.E.M.P.).

N.S.W. Environmental Protection Authority (E.P.A.). The legislation that
the E.P.A. administers which has implications for the mining industry
includes the Clean Air Act, Clean Waters Act, Noise Control Act,
Pollution Control Act and Environmental Offences and Penalties Act.

The E.P.A’s role in relation to new or changed mining operations
involves assessing the environmental implications of the work and
attaching requirements to control potential pollution. Before mining can
start the company must obtain a Pollution Control Licence and usually
an approval for construction of pollution control works. The E.P.A.
applies a range of licence conditions which include quality of waste water
which may be discharged.

The conditions of these licences specify two limits:
(h a limit a maximum allowable level of conductivity in the
river after discharge.
(1) alimit on the maximum allowable increase in conductivity
caused by the discharge.

The NSW EPA has recently introduced the Hunter River Salinity Trading
Scheme which seeks to reduce salinity levels in the Hunter River and
thereby improve the quality of irrigation water, particularly during periods
of low flow.

The scheme introduces two major changes to the licensing of sources:

e sources will generally be allowed to discharge at times when flows in
the river are relatively high and demands by, and impacts on, the
other users are relatively low.

e sources will be able to transfer discharge entitlements among
themselves subject to certain conditions to ensure environmental
quality is not impaired.

Central to the new scheme is a system of calculation of salinity levels
that are acceptable under different flow conditions. The total salt load
allowed to go into the river is set to keep the river salt loads under 900
EC.

Equally important is the development of a scheme for allocating and
trading credits which it is proposed should be undertaken in consultation
with the stockholders.
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A performance rating which is derived from a combination of each
source’s environmental performance score and its contribution to the
economy, will be used as the basis of allocation of a number of credits.
Sources that have implemented measures to store, control and monitor
the discharge of saline water will receive the highest proportion of
credits. Where a mine has invested in measures designed to achieve a
‘nil discharge’ operation, such expenditure will be rewarded in the
allocation of credits.

Clearly this scheme has the potential to impact on the strategy for
management of the coal washery reject material at Mt Pleasant.

Licensing will be dealt with from 1996 onwards under a new load based
licensing (L.B.L.) system which directly links the cost of pollution control
licence fees with the amount of pollution discharged. Each licence will
include an absolute maximum limit allowable for each type of pollutant
discharged. Beneath the limit the licensee chooses a level of emission.
The licence fee will be based on the actual emission. Licence fees will
be based on the relative harmfulness of the pollutants, the state ¢f the
environment affected by the discharge and in some cases the manner of
the discharge. Coal Mine water pollutants include suspended solids and
salts.

E.P.A. has introduced Pollution Reduction Programs (P.R.P’s) which
may be attached as a condition of the operating licence of any industry.
A P.R.P. may define capital works, new pollution control equipment,
process changes, site rehabilitation or other measures to address
environmental problems. (The E.P.A. recently attached a P.R.P. to the
licence of the Ulan Coal Mine in the Upper Hunter Valley).

N.S.W. Dams Safety Committee has statutory functions under the
Dams Safety Act 1978 and the Mining Act 1992. It's main objective is to
ensure that all prescribed dams are in such a condition as not to pose an
unacceptable danger to downstream residents and property, or
adversely to affect public welfare or the environment. (A dam is
prescribed under the Act by recommended action of the Committee,
based on the size and hazard rating of the dam).
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Table 1
: PRESCRIBED DAMS & SURVEILLANCE
| Haiard Rating
Size High Significant Low

>15m High Prescribed Prescribe Prescribe
Type 1 Type 2 Type 3
Report Report Report

<15m high Prescribe Prescribe Do not
Type 2 Type 3 prescribe
Report Report

PROPOSED LOCATION AND SIZE OF DAM
3.1 Proposed Disposal Method

Based on advice from C.M.P.S. & F., the estimated retention volume required
to be available for proposed mine production rate (1,200,000 tonnes per year)
for the life of the mine (25 years) was approximately 22,650,000m?.

The proposed location of the fine reject storage area is in two valleys
dissecting undulating low hills on land acquired by Coal and Allied adjacent to
the western edge of Authorisation A459 (See Drawings MQO0112-C01 and
CO2).

Rust PPK (Reference 2) point out that development of the fine rejects area to
the west of Mt Pleasant will result in loss of catchment runoff over the mine
life. To minimise potential adverse effects on downstream water users,
staged development of the reject storages is proposed, with progressive
rehabilitation of completed storages.

The proposed method of disposal envisages the construction of a series of
retention structures for fine reject material commencing near the heads of two
valleys and stepping down the valleys progressively, with a water retaining
structure (environmental dam) at the lower end of the series.

Emplacement in the more northerly of these two catchment will be undertaken
in two stages. The first stage will include construction of retention structures
1, 2 and 3 with an environmental dam (Environmental Dam N° 1) located at
the site of retention structure 4. This arrangement aims to minimize the loss
of runoff from the northern catchment (and thus the potential impacts on
downstream water users) during the early stages of mine operations. It is
anticipated that Stage 1 development in the northern catchment would provide
adequate storage for fine rejects for the first 9 years of operations.

MF-0480 5
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é e For years 10 to 21 of operations the remainder of the northern catchment fine

Samer reject storage will be developed with the construction of Environmental Dam
N° 2 and successive development of retention structures 4, 5, 6 and 7.

A similar approach to fine reject storage in the southern catchment will be
adopted if required beyond year 21 with construction of Environmental Dam
N° 3 and successive construction of retention structures 8 and 9.

Successive rehabilitation of completed reject storages will be undertaken to
minimise environmental impact and impact on downstream runoff flows.

Environmental Dam N° 1 is planned to be approximately 13.5m in height with
a storage of 520ML approximately.

Environmental Dam N° 2 is planned to be approximately 18.5m in height with
a storage of approximately 960ML. Environmental Dam N° 3 is planned to be
approximately 13.5m in height with a storage of approximately 370ML. All
structures will be designed as zero release structures based on the half
Probable Maximum Precipitation (PMP) storm event. Water from the
storages is proposed to be recycled through the Coal Preparation Plant to
reduce mine raw water requirements and therefore it is not considered likely
that water storage volumes will be maintained at or close to the mandatory
reporting level for significant lengths of time.

Operation of the disposal system envisages fine rejects being pumped as a
thickened slurry (at approximately 40% solids) to a discharge point within the
storage area of the retaining structures. The fine rejects will contain a
proportion of sand sized particles to assist in promoting dewatering.
Discharge velocity will be kept low (<1m/sec) to promote development of
beaching and minimise segregation. Seepage will be promoted through
retaining structures. Recovery of decant water for recycling to the Coal
Preparation Plant will occur in each of the retaining structures and from the
environmental dam at the downstream end of the system.

Results of geochemical testing typical for tailings and reject from other areas
in the Hunter Valley are referred to in Reference 14. The results indicate:

o the bulk of washery reject and tailing are likely to meet typical
environmental investigation criteria for total element composition

o the contained metals are unlikely to be a concern

¢ reject from the Wynn seam will most likely contain concentrations
towards the upper end of the expected range

e care should be exercised in placement of Wynn seam reject to
ensure it is not placed near the final surface of storage dams.

MF-0480 6
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The fine reject retention structures will be constructed progressively from
coarse reject material, compacted to provide adequate strength and stability.
Design of the fine reject retaining structures will be such as to promote
maximum seepage of super natant liquid while maintaining adequate factors
of safety with respect to stability of the structures. The preferred method for
seepage control is to limit compaction of coarse rejects which will be used in
construction of the retaining structures. Actual levels of compaction required
to optimise the stability and seepage requirements will be assessed at the
time of final design. Coarse rejects material is a relatively strong material and
experience elsewhere would indicate that it is likely to behave essentially as
rockfill. If at design stage, it becomes evident that simultaneous satisfaction
of stability and seepage promotion criteria is not achievable, the option of
introduction of a filter zone or zones of single size stone gravel size material
through the embankment will be evaluated.

Drawing MQO0112-C01 and CO2 show the proposed layout in plan and
longitudinal section. Protection against any adverse event which results in
flow of reject material downstream of any of the proposed fine rejects
retention structures will be afforded by the environmental dam.

The combined storage for fine reject material available based on final
development shown on Drawing MQO0112-C01 has been determined to be
capable of retaining approximately 22 million cubic metres of fine rejects.
This is very close to the total quantity of fine rejects generated in the 25 year
life of the mine.

One of the advantages of the proposed disposal method, is that it allows for
progressive rehabilitation to be undertaken, thus limiting the amount of
exposure of fine rejects at any given time.

3.2  Site Description

According to the Soil Conservation Service of N.S.W. publication “Soil Land-
scapes of the Singleton” 1 : 250 000 Sheet, the proposed sites for reject
disposal are located in the Roxburgh Soil Landscape.

The following excerpts from this publication describe the physical
characteristics of the site.

3.2.1 Topography

The topography is characterised as “undulating low hills and undulating
hills with elevations of 80 to 370m. Slopes are 0 to 10%, with slope
lengths of 800 to 1200m. Local relief is 60 to 120m. Drainage lines
occur at intervals of 300 to 1500m”.

MF-0480 7
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3.2.2 Geology

The geology unit in which the sites are located is Singleton Coal
Measures. The Parent Rock at the sites consists of Sandstone, shale,
mudstone conglomerate and coal. Parent material consists of Insitu
weathered parent rock and derived colluvium.

3.2.3 Native Vegetation

Vegetation occurring naturally at the sites consists essentially of an
open woodland of narrow-leaved red ironbark, white box and yellow box
with some blakely’s red gum, broad leaved ironbark grey gum and grey
box. Extensive clearing for grazing has occurred.

3.2.4 Soil Erosion

Minor to moderate erosion is common. Some gullies up to 3m deep
are associated with dispersible soils.

3.2.5 Soils

Soils overlying bedrock generally consist of “Yellow Podzolic soils on
the more rounded hills. Brown Podzolic Soils occur on slopes on
conglomerate. Yellow Soloths have been recorded in some gullies”.

Permeability of the insitu soils ranges from low to moderate and
erodibility is classed as moderate.

3.2.6 Land Capability

According to Kovac & Lawrie (Reference 1) the land capability
classification is V ie. “Land that is suitable for grazing and occasional
cultivation Intensive soil conservation measures (for grassland) are
required”.

3.2.7 Hydrogeology

Rust PPK in Reference 2, describes the hydrogeology of the proposed
mine area authorisation A459.

“The regional hydrogeology can be broadly classified in terms of two
distinct regimes; the consolidated hard rocks of mostly Permian Age
(230 to 280 million years) and the unconsolidated alluvium of
Quaternary to Recent Age (less than 1.8 million years). The hardrock
regimes may in turn be sub-classified as either the very shallow
weathered hard rock aquifer (exposed to rainfall recharge) or the
deeper coal measures.
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The coal seams are recognised as the main aquifer zones within the
coal measures providing storage and transmission within cleats and
joints.  Groundwater is also stored and transmitted within the
interburden zones comprising sandstones and siltstones. However low
permeabilities and porosities generally ensure extremely low rates of
transmission. Indeed, the interburden zones more often act as
aquicludes, effectively impeding or isolating vertical exchange of
groundwaters”.

It should be noted that the proposed sites for reject disposal, located as
they are at elevations in the range RL 220 to RL 260 are well above the
Quaternary to Recent alluvium comprising most of the flood plain area.

SITE INSPECTION

The site was inspected by Mr M Marley, Principal Geotechnical Engineer with
Earthtech Laboratories on 12 & 13th December 1996. Two dam sites,
designated Site 1 and Site 2 at the time, were inspected and a preliminary
investigation programme undertaken involving excavation of a number of
exploration backhoe pits at the two sites. The locations of backhoe pits are
shown on Drawings N°® MF0480-1 and MF0480-2.

It should be noted that Site 1 corresponds to Environmental Dam N° 2 and
Site 2 corresponds to Environmental Dam N° 3. No investigation was
undertaken at Environmental Dam N° 1.

Logs of backhoe pits are appended at Appendix 1. Representative samples
of the main strata encountered in the excavations were subjected to
laboratory testing to establish soil classification according to the Unified Soil
Classification System and dispersion characteristics.

Results of laboratory tests are summarised in Table 2.
Detailed results are provided in Appendix 2

A number of disturbed samples of near-surface soils recovered during
exploration drilling undertaken by Coal and Allied in the Area of Authorisation
A459 were selected for laboratory visual classification. Samples
representative of the upper 6m to 7m at Boreholes 3000/B250, 3000/B750
and 3000/C250 were selected. Drawing N° MF0480-4 shows locations of the
exploration boreholes samples. Drawing N° MF0480-3 is a general locality
plan for Drawing N° MF0480-4.

MF-0480 9
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Site Characterisation

4.1.1 Environmental Dam Site 2

The site is located in a wide relatively flat sloping valley. A relatively
narrow stream is incised 2 to 3m into a lower terrace of silty and sandy
clay soils of medium plasticity. There was no flow at the time of
inspection but evidence of seepage from the interface between soil and
sandstone, and a series of waterholes was present downstream of the
site. Backhoe refusal was encountered in the lower terrace area at 2m
in distinctly weathered sandstone. Inspection of the steep stream
banks indicated a layer of large (up to 1.5m) flat sandstone boulders
immediately overlying insitu distinctly weathered sandstone.

On the left abutment sandy clay soil of low plasticity extended to
depths of 0.5 to 0.6m where backhoe refusal occurred in moderately
weathered sandstone.

On the right abutment, (which at the site was significantly steeper than
the left), up to about 1.5m of brown high plasticity clay soil overlies
distinctly weathered sandstone material. Backhoe refusal was at 1.8m
in distinctly to moderately weathered sandstone.

4.1.2 Environmental Dam Site 3

The site is located in a rather narrower flat vee-shaped valley than that
for Environmental Dam 2 but similar in most respects to this site. A
relatively narrow shallow stream course was evident at the base of the
valley with some erosion creating an incised stream channel just
downstream of the site.

10
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Materials overlying bedrock in the low level terrace consisted of sandy

clay soils of medium plasticity. Backhoe refusal occurred at 2.4m in

the excavation sited on the low level terrace adjacent to the shallow
stream channel. In both the backhoe pit and the erosion channel
downstream rounded slightly weathered sandstone cobbles and small
boulders (to 300mm) were encountered immediately overlying the
insitu distinctly to moderately weathered sandstone bedrock.

On the left abutment red-brown and yellow clay soils of high plasticity
occurred to 1.4m with distinctly weathered sandstone below 1.4m.
Backhoe refusal occurred in distinctly to moderately weathered
sandstone at 2.2m.

On the right abutment dark-brown, yellow-brown, and grey and yellow-
brown mottled clay soils occurred to a depth of 2.5m. Backhoe refusal
occurred at 2.5m in distinctly weathered sandstone.

Preliminary Assessment of Dam Sites

4.21 Environmental Site 2

Site 1 (Environmental Dam N° 2) is considered to be a suitable location
for construction of a water retaining embankment dam. Excavation to a
satisfactory founding material (moderately to slightly weathered
sandstone) is likely to range from about 0.5m to 2.5m in depth. ltis
expected that the upper levels of weathered sandstone should be
readily machine excavated and cleaned to a satisfactory surface to
allow compacted clay materials to seal adequately against foundation
rock. No indication was obtained as to the frequency extent or
orientation of jointing within the sandstone bedrock. More
comprehensive investigation at the design stage would be required to
establish these bedrock characteristics.

However, the sedimentary sequences of the Singleton Coal measures
are understood to be relatively flat lying with a low angle dip generally
to the west. This and the general description by Rust PPK of the
characteristics of the interburden and overburden sedimentary rocks,
would tend to indicate relatively low vertical permeability for the
foundation bedrock. Joints, if oriented up and downstream, may
provide preferred seepage paths through bedrock below the dam
cutoff. However, it is not expected that this would be of significance in
terms of the integrity of the dam. It is possible that minor impacts on
downstream areas may occur in terms of elevation of salt levels in the
stream channel in the event that jointing in bedrock at the site provides
preferential seepage paths.
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Similarly, it is not envisaged that there will be any significant impact on
local ground water aquifers, based on the information available to date.

It is emphasised that in the event that design stage investigation
reveals that seepage either vertically or horizontally through underlying
sedimentary rocks could provide potentially unacceptable movement of
saline waters, design of adequate preventive measures (which might
include compacted = clay blankets over part of the proposed
storage/ponded areas) can be undertaken at that stage of
development.

The proposed method of disposal lends itself to progressive
rehabilitation of the reject storage areas. Depending on the rate of
drainage of the hydraulically placed tailings material and the particle
size distribution of tailings, experience elsewhere in the Hunter Valley
would suggest that it should be possible to commence placement of
cover material within 2 to 3 months of placement of tailings. As
discussed elsewhere it is proposed that tailings structures be
constructed of coarse reject and designed to allow seepage
downstream of super natant liquid with retention of the saline liquid by
an environmental dam at the lower end of the Valley.

4.2.2 Environmental Dam Site 3

Site 2 (Environmental Dam N° 3) is similar in most respects to Site 1
and the comments contained in Section 4.2.1 can be applied also to
this site.

5.0 DEVELOPMENT OF HAZARD RATING

5.1

Background

The N.S.W. Dams Safety Committee document DSC 13 “Hazard Ratings for
Dams” states:

MF-0480

“The term "Hazard” in relation to dams refers to the potential for adverse
consequences in the event of dam failure. In this context failure is taken
to mean any occurrence which results in an uncontrolled loss of storage
from the dam. A dam is given a “hazard rating” according to the
seriousness and magnitude of the adverse consequences that could be
expected to result from, and be directly attributed to, dam failure. In
assigning a hazard rating no account is taken of the likelihood of dam
failure (i.e. risk)”.

13
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Two types of dam failure are recognised for the purposes of hazard rating:

- failures that occur without attendant flooding
- failures that occur in association with a natural flood.

A two-step process is used to assign a hazard rating.

A primary assessment is made on the basis of loss of life consequences only.
This sets the minimum level of hazard rating. A secondary assessment is

. then made on the basis of consequences other than loss of life in order to

establish whether the minimum level of hazard rating determined from the
primary assessment should be upgraded.

A preliminary assignment of hazard rating for the proposed environmental
dam is presented below based on data available or inferred at the time of
preparation of this report. The process by which a hazard rating is assigned
inevitably involves the exercise of judgement and the Dams Safety Committee
publication DSC 13 acknowledges “it is not practicable to set hard and fast
rules”.

Tables from DSC 13 that summarise the consequences that would justify the
various hazard rating are provided below:

MF-0480 14




HAZARD RATING SUMMARY TABLE
PRIMARY ASSESSMENT

Primary Assessment of either Sunny Day Hazard Rating or Incremental
Flood Hazard Category (based on loss of life consequences only - sets

the minimum rating).

. SIGNIFICANT

Loss of identifiable life, or
the loss of more than a’
few, say 10  non-
identifiable lives, would be
expected

Loss of identifiable life is not
expected, but the possibility is
recognised, or the loss of less
than, say 10 non-identifiable
lives could be expected.

No possibility for loss of
identifiable life is foreseen.
Any possibility for loss of
non-identifiable life would be
limited to less than say, 10
persons. At the higher end
of the scale (say 7 to 9 lives)
a very low probability of such
persons being within the
dam break inundation area
would be a condition for this

rating level.

HAZARD RATING SUMMARY TABLE
SECONDARY ASSESSMENT

Secondary Assessment of either Sunny Day Hazard or Incremental Flood
Hazard Category (based on factors other than loss of life - can only raise
the primary rating - many combinations possible - effects tabulated are
examples only to guide decisions on hazard rating).

SIGNIFICANT

<o lonitsown)

LOW

Widespread devastation of an urban
area involving severe economic
losses or damage to or destruction of
many homes, factories and
commercial premises.

Financial impacts result in hardship
to the community to the point that a
significant proportion are unable to

pay.

Immediate severe reduction in water
supply or power supply to a large
community without alternative means
of making good the shortfall within a
short time frame.

Serious health risk due to a loss of
water supply, or release of
toxic/contaminated waters.

Widespread meajor environmental
damage that is permanent or would
persist for a long time.

Appreciable economic  loss
such as damage to highways,
railways and relatively important
utilities.

Loss of reserve storage without
immediate loss of water or
power supply where storage
can be restored within a
relatively short time, relative to
critical drought duration.

Any escape of toxic /
contaminated materials beyond
the immediate site that poses
only a minor health risk.

Limited and temporary
environmental damage.

Minimal economic
losses.

Minimal  effects
on water supply
or power supply.

Minimal impacts
on the
environment.

MF-0480
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5.2 Assessment of Hazard Rating

Preliminary review of the 1 : 250,000 topographic mapping Sheets covering
the area indicates that there are no residential homesteads located in
positions relative to the creek which would place them in the path of a flood
wave resulting from a possible dam break. The nearest public road which
would possibly be affected by such a flood wave is the Roxburgh Road which
crosses Sandy Creek some 4 to 5 km downstream of the proposed site.
There is one private access road to a shearing shed shown crossing the creek
approximately half way between the site and the Roxburgh Road crossing of
Sandy Creek.

Based on the above and reference to tables and to other information
contained in the document DSC13, the primary assessment of hazard rating
for the proposed structure is considered to be “LOW” in that no possibility for
loss of identifiable life is foreseen, and any possibility for loss of non-
identifiable life would be limited to considerable fewer than 10 persons.

The secondary assessment of hazard rating for the proposed structure is low
in that . there would be minimal economic losses and minimal effects on
water supply or power supply and minimal, or limited and temporary
environmental damage resulting from failure of the dam.

Discussion with Mr P Reid of the N.S.W. Dams Safety Committee raised the
following issues in respect of hazard rating:

- Environmental Dam N° 2 and several of the fine rejects storage
structures are proposed to be constructed to final heights above
stream bed in excess of 15m. They will therefore be prescribed
structures under the Dams Safety Act 1978.

- the complete disposal systems at Environmental Dams 1, 2 and 3
(ile. environmental dams and fine rejects storage structures)
should be treated as units for the purpose of assigning hazard
rating.

—  the E.P.A, which will be consulted in the process of assignment of
hazard rating, is likely to favour raising the hazard rating to
“significant” on environmental grounds associated with potential
salinity and sediment load impacts downstream if breaching were
to occur.

It is considered prudent to anticipate that the hazard rating finally assigned will
be “Significant” and plan accordingly.

MF-0480 16
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easr include:

5.3

design of environmental dam for an Acceptable Flood Capacity
(AFC) not less than half the Probable Maximum Flood (PMF).
Discussion with Dams Safety Committee personnel have
subsequently confirmed that PMF is that flood resulting from
PMP.

surveillance reports to Type 2 requirements according to DSC15
“‘Requirements for Surveillance Reports” to be prepared at
intervals not greater than five years. Type 2 Reports must be
prepared by a qualified experienced dams engineer as a
minimum.

preparation of an effective Operation and Maintenance (O & M)
Manual, with regular upgrading (at least every five years).
Appropriately trained and experienced personnel must be
available to operate and maintain the facilities in accordance with
the O & M Manual.

preparation of a modified Dam Safety Emergency Plan (DSEP) as
part of prudent dam operation practice to maximise the safety of
the dam. DSEP’s must be reviewed annually and upgraded at
least every five years.

design to withstand the most severe earthquake shaking that has
an Annual Exceedence Probability (AEP) of 1 in 1000. Design
analysis using a pseudo static stability analysis to check for
seismic loading is acceptable.

Occupational Health & Safety

Requirements to ensure that construction operations are undertaken with
adequate regard for occupational health and safety requirements will be
implemented . These will include:

MF-0480

maintenance of adequate width for active construction surfaces.
A minimum crest width for all embankments of 8m will be
adopted with provision of a low safety berm along both the
upstream and downstream edges where necessary to prevent
construction traffic from leaving the crest. (The safety berms will
primarily be a requirement as the embankment approaches full
height and minimum crest width).

developing acceptable construction procedures during capping
operations to ensure an adequate thickness of suitable strength
fill is maintained over weak or soft areas of reject storage, to
ensure that plant traffic does not “punch through” capping
material.

17
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SEISMIC ASSESSMENT

The Interim Requirements for Seismic Assessment of Dams (DSC 16 April
1993) produced by the Dams Safety Committee of N.S.W. have been
reviewed and Dr Jack Rynn, seismologist with the Centre for Earthquake
Research in Australia (C.E.R.A.), was consulted to provide general comment
about earthquake hazard in the Muswellbrook Area. A short report by Dr
Rynn is provided in Appendix 4. While conclusions have been drawn based
on currently available data, both CERA and DSC refer to the fact that seismic
design methodology for dams is not yet well developed in Australia. This will
be addressed in more detail at final design stage.

6.1 Dams Safety Committee Requirements

DSC 16 notes (and Dr Rynn confirms), that Australia is a landmass of
comparatively low seismic activity. Being removed from the tectonic
plate margins, which are the most seismically active parts of the earth’s
crust, it is an “intra plate” regime. Overseas experience indicates that
large earthquakes are possible in intra plate environments, and Dr
Rynn notes that “Australia has been considered as one of the most
active intra plate areas”.

The 1989 Newcastle event (magnitude 5.6 on the Richter Scale) was
significant mainly because of its location close to a major urban centre.
It was not an exceptional event - two other earthquakes exceeding
magnitude of 5.0 on the Richter Scale have occurred in the past 130
years and two other events in the early 1840’s are recorded as causing
strong shaking in the Hunter Valley.

DSC 16 notes that generally dams withstand earthquake shaking
remarkably well, there being very few recorded instances of dam failure
resulting from earthquake. A number of dams overseas have suffered
deformation and damage.

Embankment dams can suffer two main types of damage depending on
the nature of foundation or fill materials and the design and
construction standards.

These are:-
e major deformations, slumping and cracking
o liquefaction of either foundation material or the dam fill.

Generally liquefaction can occur in saturated loose, fine-grained
cohesionless materials. Free draining rockfill dams with a thin
impervious element are regarded as inherently stable under earthquake
loading.

MF-0480 18
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Pertinent DSC requirements in respect of design for earthquake
loading are reproduced below:

]

1.1 Check all significant and high hazard dams for safety
under seismic loadings. The Committee has no requirements
regarding the design of low hazard dams for earthquake
foading.

2.2 Significant hazard dams are to withstand the most severe
earthquake shaking that has an annual exceedence
probability (AEP) of 1 in 1000. The Committee will consider
departures from this standard that are based on risk analysis
that shows that the expected consequences of dam failure
justify a lesser design level.

6.1 For all high and significant hazard embankment dams
determine whether the dam or foundation is potentially
subject to liquefaction and report the determination to the
Committee.

7.1 For high and significant hazard dams carry out as a
minimum a pseudo static stability analysis to check for
seismic loading using a recognised procedure such as that
suggested by the US Corps of Engineers (1984).

8.1 Rockfill dams of free-draining rockfill are often designed
empirically on the basis of precedent performance. The
Committee will accept such a design basis, but it should be
noted that some flattening of the slopes is normal where
strong shaking is to be expected. Analyse dams of rockfill
that is not free draining in a similar manner for earthfill dams.

10.1 ldentify any faults at the dam site that could displace in
a seismic event and report the measures taken to provide for
such occurrence.

Comment on Seismic Assessment

The proposed reject disposal method involves construction of a series
of essentially permeable storage dams for fine rejects solids in a
cascade down the valley with an environmental dam for retention of
seepage flows at the lower end of the valley.

19




g s The storage dams for tailings are proposed to be constructed of coarse

Sass- reject material and can be regarded as rockfill dams. Final slopes
required to be adopted for stability will require to be designed when
more is known of the actual material properties. The environmental
dams at the lower end of each of the valleys will be designed as water
retaining earthfill structures. A hazard rating in respect of the entire
disposal system will be assigned by the Dams Safety Committee.
However it is expected that individual structures within the system, on
the basis of height and/or size of storage, may be designated as
prescribed structures with consequent specific design requirements to
be met. In this context it is noted that Environmental Dam 2 as
currently planned, meets the specification of a prescribed structure
whereas Environmental Dam N° 1 and 3 do not.

Review of foundation conditions and proposed construction material for
the dam indicate that liquefaction is not likely to be a potential problem
(foundation consists of medium to high plasticity clay soils and
construction is likely to utilise similar materials).

The proposed method of operation of the dam will involve pumping
from the storage to recirculate water to the coal preparation plant and
thus the volume of water stored at most times will be relatively low.

Advice from Dam Safety Committee indicates that DSC requirements
for a significant hazard rating dam would be that Environmental Dams
would require to be designed to withstand loads from an earthquake of
annual exceedence probability 1 in 1000.

7.0 CONCLUSIONS

Following preliminary assessment of the proposed coal rejects disposal
method for Mt Pleasant Coal Mine the following conclusions have been drawn
based on the level of information available at the time of preparation of this
report.

e The proposed fine reject storage areas have been determined to be
capable of storing the approximately 22,650,000m* of fine reject
material.

e Conditions at proposed sites for Environmental Dames 2 and 3 are
essentially similar with up to 3m of medium to high plasticity clay
and/or clayey sand overlying sandstone shale and mudstones of the
Singleton Coal Measures.

o The sites are considered suitable for the construction of fine reject
storage facilities as shown on Drawing Ns MQ0112-C01 and C02.

MF-0480 20
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o The proposed disposal method involves staged construction

(commencing near the heads of the two valleys) of a series of
storage structures in which fine reject will be deposited hydraulically
as a thickened slurry at approximately 40% solids. Construction of
these storage retaining structures will be from coarse reject material.
Seepage through these structures will be promoted to assist in
dewatering the fine rejects. Environmental dams (designed as water
retaining structures) will be constructed below the fine reject
storages to catch saline seepage waters and at the same time
minimise the loss of runoff from the catchment during operations.
Decant waters will be recovered from both the fine reject storages
and the environmental dam for recycling to the Coal Preparation
Plant.

The potential impact on water quality of both surface waters
downstream, and of local ground water aquifers, is considered to be
low. If conditions are found to vary from those inferred, at the design
stage measures to reduce seepage flows to acceptably low levels
are considered able to be implemented.

Seepage from beneath the rejects impoundments will occur at a low
rate because of the low permeability of the fine rejects. Reference 2
indicates that seepage will migrate westward within coal measures
for the first few years of mine development. Seepage pathways will
be altered to an easterly direction as the mine pit is developed.

Preliminary review of results of geochemical tests typical of washery
rejects and tailings for other areas in the Hunter Valley indicate that
the bulk of washery reject and tailings are likely to meet typical
environmental investigation criteria for total element composition for
metals. Wynnn seam reject is expected to exhibit concentrations
towards the upper end of the expected range and these should not
be placed near the final surface of storage dams.

The hazard rating for proposed water retaining structures at the sites
is assessed as “significant”, based on advice from N.S.W. Dams
Safety Committee.

The significant hazard rating will require:

- Hydraulic design of the environmental dams to cope with a
half probable maximum precipitation storm.
—  Type 2 Surveillance Reporting by a suitably qualified and
experience dam engineer at least once every five years.
21
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- Preparation of an Operation & Maintenance Manual which
is regularly upgraded (not less than once every five years).

- Preparation of a modified Dam Safety Emergency Plan
which is reviewed annually and upgraded at intervals not
exceeding 5 years.

o The Dams Safety Committee of N.S.W. requirements for significant
hazard rating dams in respect of its Interim Guidelines for Seismic
Assessment of Dams, is that the design should withstand
earthquake loads from a 1 in 1000 annual exceedence probability
earthquake.

o The proposed disposal method, involving staged development of a
series of rejects storage structures progressively constructed down
slope from the heads of the valleys lends itself to progressive
rehabilitation thus limiting the amount of exposure of rejects at any
given time. It also lends itself to a program to monitor performance
of early structures and inclusion in fater structures of design and
construction modifications to improve the performance of these later
structures in the sequence.

It should be noted that nothing has been identified about the site, the
materials, disposal method or the local environment which would pose
unexpected or insurmountable difficulties. Further detailed investigation at
time of final design is recommended to develop site specific design
parameters and to refine the conceptual design. Thorough monitoring of
the performance of the early structures is recommended to assess
performance against design assumptions and assist in modifying

procedures to improve performance of structures constructed later.

22
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APPENDIX 1
Logs of Backhoe Pits

Note: Site 1 corresponds to Environmental Dam N° 2
Site 2 corresponds to Environmental Dam N° 3
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moz=2 EARTHTECH LABORATORIES
ll= Geplechnical and gnvironmgntal Engineering TE ST PI T RE CORD B H P 1
mappr  Soils and Engineering Materials Testing Sheet 1 of 1
Client: CMPS &F Pty Ltd JobNo: MF0480
Project Mt Pleasant .
Location: Reject Dam Site 2 (Low level alluvial Terrace - Right Bank)
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: - Ch/Coords: - .
—_ = 3
& = £gle i
= S &|  SoilRock Description & Classification (Australian Standard 1726-1993) |2 3| & & | Sample/Test | Test Results/Field
o 3 & g9 S Depth (m) Records
&£
Q o %] 8
0.0 |Silty Clayey TOPSOIL(ML), light brown
0.15
Sandy CLAY (Cl), dark brown, medium plasticity. Some fine to coarse D
sand, medium dry strength. Just Moist. Subrounded sand & gravel size -0.15t0 2.4m
0.5 particles increasing with depth. Gradual colour change from dark brown to
brown to tan with depth.
1.0
15
20
2.4 |Distinctly weathered Sandstone at 2.4m (probably cobblers & boulders).
25
2.6 |Refusal at 2.6m (Rounded slightly weathered grave! cobbles & boulders).
TEST PIT TERMINATED AT 2.6m
3.0
3.5
4.0
45
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steel V' it augering Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Butk sample B - Blade bit washboring Steady Level ©
PP - Pocket Penetrometer test result, kPa R - Rock roller bit washboring
SPT - Standard Penetration Test C - NMLC coring Prepared by: MM/KR Checked By:
= - Inferred SPT 'N' value REC - Core Recovery (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test resuits (blows/100mm penetration) S02.4
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= =e= EARTHTECH LABORATORIES
E I!= Geptechnical fmd Environmgnlal Engineering TEST PIT RECORD BHP 2
~ggp~ Soils and Engineering Materals Testing Sheet 1 of 1
Client: CMPS &F Pty Ltd JobNo: MF0480
Projectt Mt Pleasant Reject Dam
Location: Reject Dam Site 2 (Right Abutment)
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: Ch/Coords: -
—— = ‘>)~
£ S 25|22 | samplerr ’ i
= g5 Soil/Rock Description & Classification (Australian Standard 1726-1993) 2 E‘ 3 ample/Test | Test Results/Field
o 35 29 o~ | Depth(m) Records
o = 3
O O
0.0 |Organic TOPSOIL (ML), dark brown.
0.1
CLAY (CH), dark reddish brown, high plasticity, high dry strength. Some fine D
roots. Dry, cracking extends to 0.8m 0.1 t0 0.8m
0.5
0.8
Sandy CLAY (CH), yellow brown, high plasticity. Dry to just Moist. D
1.0 Contains some subrounded fine to coarse sand and gravel particles to 10mm. 0.8to 1.4m
14
15 CLAY (CH), grey and yelliow brown mottled, high plasticity. Moist. D
’ 1.4102.5m
2.0
2.5 2.5 |Refusal at 2.5m on distinctly weathered Sandstone
TEST PIT TERMINATED AT 2.5m
3.0
35
40
4.5
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steel 'V bit augering Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade bit washboring Steady Level :
PP - Pocket Penetrometer test result, kPa R - Rock roller bit washboring
SPT - Standard Penetration Test C - NMLC cering Prepared by: MMW/KR Checked By:
* - Inferred SPT *N' value REC - Core Recovery (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test resuits (blows/100mm penetration) S02.4
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= === EARTHTECH LABORATORIES
E ll= Ge_otechnica! and E_nvironma.nlat Enginaering TE ST PI T RE COR D B H P 3
~mgp~ Soils and Engineering Materials Testing Sheet 1 of 1
Client: CMPS &F Pty Ltd JobNo: MF0480
Project: Mt Pleasant Reject Dam
Location: Reject Dam Site 2 (Left Abutment)
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: Ch/Coords: -
—_ € &
E L] E = S 2 .
£ E S|  SoiRock Description & Classification (Australian Standard 1726-1993) |2 @[ £ & | Sample/Test | Test Results/Field
2 D& 22 sF Depth (m) Records
0 = @» 8| @
] O
0.0 |Siity Organic TOPSOIL (ML), brown, numerous roots.
0.2
CLAY (CH), red brown, high plasticity, Very Stiff to Hard. Dry, D
cracking extends to 0.7m. 02t00.7m
05
0.7
CLAY (C1), yellow brown, medium plasticity. Dry to Just Moist. Contains D
some fine to coarse sand size particles. 0.7to 1.4m
1.0
1.4
1.5 Distinctly Weathered MUDSTONE & SANDSTONE
20
2.2 |Refusal at 2.2m
TEST PIT TERMINATED AT 2.2m
25
3.0
35
40
45
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steel 'V bit augering Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade hit weshboring Steady Level :
PP - Pocket Penetrometer test resutt, kPa R - Rock roller bit washboring
SPT - Standard Penetration Test C - NMLC coring Prepared by: MMW/KR Checked By:
= - Inferred SPT "N value REC - Core Recovery (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test results (blows/100mm penetration) S502.4




AERw Vimbuzy Pty Lid AC.N, 010 826 561

& " B
= === EARTHTECH LABORATORIES
E !l= Gap!echnica( fsnd Environmeptal Engineering TEST PIT RECORD B H P 4
~ggp> Soils and Engineering Materials Testing Sheet 1 of 1
Client: CMPS &F Pty Lid JobNo: MF0480
Project. Mt Pleasant
Location: Reject Dam Site 1 (Low level Alluvial Terrace - Left Bank)
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: Ch/Coords: -
— >
£ © £ ES § & I .
< € &|  Sci/Rock Description & Classification (Australian Standard 1726-1993) | @] & & | Sample/Test | Test Results/Field
o 55 Lo 8 Depth (m) Records
Q 5 H 5|9
3 o
0.0 |Siity Organic TOPSOIL (ML), brown. Dry
0.4
0.5 Sandy CLAY (Cl), brown, medium plasticity. Sand is fine to coarse. D
Moist to Damp 0.4 to 0.9m
0.9
1.0 Sandy CLAY (Cl), yellow-brown mottled, medium plasticity, contains some D
fine to coarse sand and fine gravel. Moist to Damp. Moisture content 0.9t0 2.0m
increasing with depth.
15
2.0 2.0 |Refusal on Sandstone Cobbles and Boulders
TEST PIT TERMINATED at 2.0m
25
30
35
40
45
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steel V' bit augering Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade bit washbering Steady Level :
PP - Pocket Penetrometer test result, kPa R - Rock reiler bit washboring
SPT - Standard Penetration Test C - NMLC cofing Prepared by: MWKR Checked By:
* - Inferred SPT 'N' vaiue REC - Core Recovery (%)
VS - Vane Shear test resutlt, IPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test results {blows/100mm penetration) S02.4




“lln..‘ Vindury Pty Lid AC.N. 010 826 561
= see=m EARTHTECH LABORATORIES
= ll= Geotechnical and Environmental Engineering TE ST Pl T RE COR‘D BH P 5
“‘.’r Soils and Engineering Materials Testing Sheet 1 of 1
Client: CMPS &F Pty Ltd JobNo: MF0480
Projectt Mt Pleasant
Location: Reject Dam Site 1 (Left Abutment)
Date:r 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM . Operator: Ch/Coords: -
— = B
£ 5 e 552 g | samplerr i
= E 8|  soiRock Description & Classification (Australian Standard 1726-1963) |2 | £ & | Sample/Test | Test Results/Field
g 5 < 2ol g Depth (m) Records
0O = w0 o «
o (&)
0.0 |Siity Organic TOPSOIL (ML), light brown
0.2 i
Clayey SAND {SC), red brown, low to medium plasticity. Sand is fine to D
coarse. Just Moist. 0.2t0 0.6m
05
0.6 |Refusal on distinctly weathered Sandstone
TEST PIT TERMINATED at 0.6m
1.0
15
20
25
3.0
3.5
4.0
4.5
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steei 'V bit augernng Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade bit washboring Steady Level ©
PP - Pocket Penetrometer test result, kPa R - Rock roller bit washboring
SPT - Standard Penetration Test C - NMLC cofing Prepared by: MWKR Checked By:
* - Inferred SPT 'N' value REC - Core Recovety (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test results (blows/100mm penetration) S02.4




@fBE.  Vimouy PyLid ACN. 010 826 561

& B
= === EARTHTECH LABORATORIES
E ll= Gaplechnical gnd E_nvironmgntal Engineen’ng TEST P l T R E COR D B H P 6
~gppr Soils and Engineering Materials Testing Sheet 1 of 1
Client: CMPS &F Pty Ltd JobNo: MF0480
Projectt Mt Pleasant
Location: Site 1 Left Abutment
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: Ch/Coords: -
£ o £ £clo )
= & 8|  SolRock Description & Classification (Australian Standard 1726-1993) |2 3| £ & | SamplefTest | Test Results/Field
5y n G 291 &~ Depth (m) Records
o 5 7 5-1
(&
0.0 |siity Organic TOPSOIL (ML), light brown
0.2
Clayey SAND (SC), red brown, low to medium plasticity. Sand is fine to
coarse. Just Moist.
0.5 0.5 |Refusal on distinctly weathered Sandstone
TEST PIT TERMINATED at 0.5m
1.0
15
20
25
3.0
35
4.0
45
5.0
Legend: US0 - Undisturbed 50mm diam. tube sample V - Steel V" bit augering Groundwater Observations:
D - Disturbed sampie TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade bit washboring Steady Level :
PP - Pocket Penetrometer test result, kPa R - Rock reller bit washboring
SPT - Standard Penetration Test C - NMLC coring Prepared by: MMWKR Checked By:
* - Inferred SPT ‘N value REC - Core Recovery (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test results (blows/100mm penetration) S02.4




@RB.  Vinowy Pry i AC.N. 010 826 561

& i
& sm=m FARTHTECH LABORATORIES
E ll= Geotechnical and Environmental Engineering TEST PI T RE CORD B H P 7
~gpm~  Soils and Engineering Materials Testing Sheet 1 of 1
Client; CMPS &F Pty Ltd JobNo: MF0480
Project: Mt Pleasant
Location: Reject Dam Site 1 (Right Abutment near Fenceline)
Date: 13/12/96 Equipment Type: Backhoe Bucket Size RL Surface: -
Logged By: MM Operator: Ch/Coords:. -
— e
E 3 252, Sample/Test | Test Results/Field
= T8 " . . . . g ozl 28 ample/Tes est Results/Fiel
‘81 = g Soil/Rock Description & Classification (Australian Standard 1726-1993) go § = Depth (m) Records
K =
0o I3 2] 8
0.0 |Organic Clayey TOPSOIL(CH), dark brown. Numerous large roots. High
dry strength.
0.5 0.5
Sandy CLAY (CH), brown, high plasticity. Stiff to Very Stiff. Numerous D
slickensides. Some fine to coarse Sand. 0.5to 1.4m
1.0
1.4
15 SANDSTONE, distinctly weathered.
1.8
TEST PIT TERMINATED at 1.8m
2.0
25
3.0
3.5
4.0
45
5.0
Legend: U0 - Undisturbed SOmm diam. tube sample V- Steel V' bit augering Groundwater Observations:
D - Disturbed sample TC - Tungsten carbide bit augering First Noted :
B - Bulk sample B - Blade bit washboring Steady Level :
PP - Pocket Penetrometer test result, kPa R - Rock roller bit washboring
SPT - Standard Penetration Test C - NMLC coring Prepared by: MMW/KR Checked By:
* - Inferred SPT 'N' value REC - Core Recovery (%)
VS - Vane Shear test result, kPa RQD - Rock Quality Designation
DC - Dynamic Cone Penetrometer test results {blows/100mm penetration) S02.4
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APPENDIX 2
Laboratory Test Results

Note: Site 1 corresponds to Environmental Dam N° 2
Site 2 corresponds to Environmental Dam N° 3




Mansfield Laboratory

AEEHE.
= --= Vimbury Pty Ltd T/A A.C.N. 010 826 561 1/51 Secam Street
= em EARTHTECH LABORATORIES MANSFIELD Q 4122
= BB BB Soils and Engineering Materials Testing Tel: 07 3343 3166
~REET Page | of 12 Fax: 07 3849 4705
Client:  CMPS&F Report No : M2425
Project: Mt Pleasant Reject Dam Job No: MF-0480
Feature : Reg'n No : M1865/96
Location: Site 1 BHP 4 (0.4 - 0.8m) Senders No :
Date Received: 17112196
PARTICLE SIZE ; X
Sieve | Percent p 100 (o) o??o - — T'T?Z‘g: o eo,
Size | Passing | E -1
(mm) c El -
: /
N 80
75.0 T
53.0 o 70 )
37.5 e /
26.5 S 60
19.0 N
8.5 N S0 — —
475 100 ¢
2.36 99 g 40 —
1.18 98 Y %0 i
0.600 96 D I I
R
0.425 94 | R 9 o L ~
0.300 89
0.150 71 X 10
0.075 56 | s
s 0 AS Sieve Size (mm) 0075 0150 0300 0600 1.18 236 475 65 190 375 75
INDEX PROPERTIES
Liquid Limit 37% PR T B
Plastic Limit 14 % A - —— —
Plasticity Index 23% T o ’/
Linear Shrinkage (LS) 11.0% ! e
Length of LS Mould 125mm (': T B
SOIL PARTICLE DENSITY J 40 P! -
RO DU RN SNV e ,
Material Passing 2.36mm tm® rEJ O e
Material Retained 2.36mm tm® p 20 T
Total tm® E
- X e
EMERSON CLASS NUMBER % O
0 20 40 60 80 100 120
Emerson Class No. 2
LIQUID LIMIT (%
Water Type Used Distilled 8
Water Temperature 23°C Insitu Moisture Content 16.3%
Remarks :

Material Description : Sandy CLAY (Cl) dark brown & grey fine to coarse sand

Test Procedure/s : AS 12892.1.1,3.1.2, 3.2.1, 3.3.1, 3.4.1, £6-%, 3.6.1, C8.1

HP

/Z;)wfqaa% 23 1/2 196

No. 1446  authorised Signatg - RO7.1

Prepared by : s Checked by :

This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been
performed in accordance with the terms of registration. This
document shall not be reproduced except in full without the prior
approval of the laboratory.




Mansfield Laboratory

approval of the laboratory.

ATBBA Vimbury Pty Ltd T/A A.C.N. 010 826 561 1151 Secam Street
= s EARTHTECH LABORATORIES MANSFIELD Q 4122
= ER B BBF Soils and Engineering Materials Testing Tel: 07 3343 3166
el lad Page 2 of |9 Fax: 07 38494705
Client : CMPS & F Report No : HM2435
Project: Mt Pleasant Reject Dam Job No: MF-0480
Feature : Reg'nNo: M1866/96
Location : Site 1 BHP 4 (0.9 - 2.0m) Senders No :
Date Received: 17712196
PARTICLE SIZE £ i
Sieve | Percent p 100 (mm) 0080 e 028, z° pmmer -
Size | Passing E I S
R g0 B
(mm) c 4
c .
75.0 T / T
53.0
70 o
37.5 e e
28.5 S g0 I - e b
19.0 S
8.5 100 N 50 - e - - oo e
475 97 ¢
2.36 94 g 40 - -
1.18 92 Y 30
0.600 90 D - B D
R
0.425 88 | R . - cecfem o
0.300 85
0.150 72 X 10
0.075 64 s
S 0 AS Sieve Size (mm) 0075 0.150 0300 0600 118 236 475 985 190 375 75
INDEX PROPERTIES
Liquid Limit 41% £ e A e B -
Plastic Limit 15% A B = "
Plasticity Index 26 % 3 50 N -
Linear Shrinkage (LS) 12.5% t i
Length of LS Mould 126 mm ¢ = 1= T - —
| SOIL PARTICLE DENSITY g 40 T *‘"”‘/‘17"' T
Material Passing 2.36mm Ym3 ;J N I oI .
Material Retained 2.36mm t/m? p 20 g
Total ym® E I e _ N . o
b G it I N
e g
% 0l JREDUUN SRESURUEN SN RO
20 40 60 80 100 120
LIQUID LIMIT (%)
Insitu Moisture Content %
Remarks :
Material Description : Sandy CLAY (Cl) light brown fine to coarse sand some fine gravel
Test Procedure/s : AS 1289 241, 3.1.2, 3.2.1, 3.3.1, 3.4.1, €51, 3.6.1, €84
Prepared by : pf~ Checked by: Hf
This laboratory is registered by the National Association of Testing ~
Authorities, Australia. The test(s) reported herein have been N Q
performed in accordance with the terms of registration. This ) ‘ Z —é Z o 317 195
document shall not be reproduced except in full without the prior No.1446 Authorieed Signatg e o7 1




Mansfield Laboratory

i‘.‘i Vimbury Pty Ltd T/A A.C.N. 010 826 561 1/51 Secam Street
B = EARTHTECH LABORATORIES MANSFIELD Q 4122
= mE - Sails and Engineering Materials Testing Tel: 07 33433166
~EBRET Page X of J0 Fax: 07 38484705
SOIL TEST RESULTS
Client : CMPS &F Report No : M1y1s
Project: Mt Pleasant Reject Dam Job No : MF-0480
Feature : Reg'n No : M1867/96
Location: Site 1 BHP 5 (0.2 - 0.6m) Senders No :
Date Received: 17112196
Sieve | Percent | p 100 ARTICLE SIZE (mm) e QB e — o
Size | Passing| E '
(mm) g S0 o S
E
75.0 roe
s .
. e /
26.5 S 60 N ISR -
19.0 H
9.5 N 50 -
475 G
2.36 100 g 40 T o
1.18 99 Y
0.600 97| p © - B
0.425 95 B 2 T W R O N _ N
0.300 91
0.150 59 M 10
0.075 47 | &
s 0 -

AS Sieve Size (mm)

0075 0150 D300 0600 118 236 475 95 180 375 75

INDEX PROPERTIES

Liquid Limit 36% P 80
Plastic Limit 15 % A - - v
Plasticity Index 21% S 60 - B e
Linear Shrinkage (LS) 10.5% ! pd
Length of LS Mould 123 mm ST s
_SOIL PARTICLE DENSITY $ 40 7 ) -
Material Passing 2.36mm tms r:! rs o
Material Retained 2.36mm t/m* D
Total t/m® E
X
%
60 80 100 120
LIQUID LIMIT (%)
Insitu Moisture Content %

Remarks :

Material Description : Clayey SAND (SC) fine to coarse sand medium plasticity,reddish brown

Test Procedure/s : AS 1289 234, 3.1.2, 3.2.1, 3.3.1, 3.4.1, 65+, 3.6.1, G384

Prepared by : w#~

Checked by : /"ff

This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been
performed in accordance with the terms of registration. This
document shall not be reproduced except in full without the prior

approval of the laboratory.

No 1446 Acghorised s.éétory R07.1




Mansfield Laboratory

& "«‘i Vimbury Pty Ltd T/A A.C.N. 010 826 561 1/51 Secam Street
& “"=EARTHTECH LABORATORIES MANSFIELD @ 4122
— Soils and Engineering Materials Testing Tel: 07 3343 3166
hl e Page 4 of o Fax: 07 38494705
Client : CMPS & F Report No : o435
Project: Mt Pleasant Reject Dam Job No : MF-0480
Feature : Reg'n No : M1868/96
Location: Site 1 BHP 7 (0.5 - 1.4m) Senders No :
Date Received: 17/12/96
PARTICLE SIZE X $
Sieve Percent p 100, {mm) 0?60 Ofs ________ N ?:?rgr—» 63—-—
Size | Passing g e
(mm) c S0 s +
E
75.0 yoee
53.0 0 70
37.5 A
26.5 S 60
18.0 3
8.5 N 50
4.75 100 ¢
2.36 99 g 40
1.18 98 Y 20
0.600 97 D
R
0.425 97 v 20 0L [ 5
0.300 96
0.150 92 f: 10 : B —_—
0.075 86 S
s 0 AS Sieve Size (mm) 0075 0.150 D300 0600 1.18 236 475 95 180 375 75
| _INDEX PROPERTIES
Liquid Limit 71% S T e T ]
Plastic Limit 22% A — — -
Plasticity Index 49% 3 50 .
Linear Shrinkage (LS) 21.0% I o
Length of LS Mould 125 mm ¢ - O
_SOIL PARTICLE DENSITY y 0 - I
Material Passing 2.36mm tm? r:! ,’ o T
Material Retained 2.36mm tm? p 20 e
Total tm? E . <
X
EMERSON CLASS NUMBER % Ol—- — - .
o] 20 40 60 80 100 120
Emerson Class No. 4
LIQUID LIMIT (%
Water Type Used . Distilled - (%)
Waler Temperature 23°C Insitu Moisture Content %
Remarks :
Material Description : Sandy CLAY (CH) fine to coarse sand brown
Test Procedure/s : AS 1289 244, 3.1.2, 3.2.1, 3.3.1, 3.4.1,654, 3.6.1, C8.1
i1 D
Prepared by : NF ’ Checked by : e
This laboratory is registered by the National Association of Testing - P
Authorities, Australia. The test(s) reported herein have been N\ 2
performed in accordance with the terms of registration. This AN /é‘/‘éw 31 /2198
document shall not be reproduced except in full without the prior No.1446 Athoriced Signa 6:? Pt RO 1

approval of the laboratory.




Mansfield Laboratory

aE BB,
: - = Vimbury Pty Ltd T/A A.C.N. 010 826 581 1/51 Secam Street
== ““EREARTHTECH LABORATORIES MANSFIELD O 4122
- Soils and Engineering Materials Testing Tel: 07 33433166
el lad Page S of Jo Fax: 07 3849 4705
Client : CMPS & F Report No : ALe3s”
Project: Mt Pleasant Reject Dam Job No : MF-0480
Feature : Reg'n No : M1869/96
Location : Site 2 BHP 1 (0.15 - 2.4m) Senders No :
Date Received: 17112196
PARTICLE SIZE S $
Sieve | Percent p 100 (mm) 0?60 94425, P --2»? s e— eor_ o
Size | Passing g N - T }
(mm) c ¥
E
75.0 noeo 4
53.0 p 70 / I -
37.5 A
26.5 S 60 —_ -
19.0 5
9.5 100 N 50
475 09 ¢
2.36 97 g 40
1.18 95 Y 20
0.600 93 D A
R
0.425 92 v 20 . _— . B
0.300 90 ,
0.150 78 "Aﬂ 10 -
0.075 66 s
N 0 AS Sieve Size (mm) 0.075 0.150 0.300 060C 1.18 236 4.75 85 180 375 75
INDEX PROPERTIES
Liquid Limit 44 % f 8T [ I A T
Plastic Limit 16 % A el
Plasticity Index 28% S 50 B -
Linear Shrinkage (LS) 14.0% ! A
Length of LS Mould 125 mm N - N T
SOIL PARTICLE DENSITY v 40 - P —
/ . —
Material Passing 2.36mm tm3 ;E; o e
Material Retained 2.36mm t/m* p 20 >
- Total Yms E
X —f
EMERSON CLASS NUMBER % O
0 20 40 60 80 100 120
Emerson Class No. 4
LIQUID LIMIT (%
Water Type Used Distilled C4)
Water Temperature 23°C Insitu Moisture Content 11.6%
Remarks :
Material Description : Sandy CLAY (CI) fine to coarse sand dark brown & grey
Test Procedure/s : AS 1289 2.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1,-65-% 3.6.1, C8.1
Prepared by : N7 Checked by : HP
This laboratory is registered by the National Association of Testing :
Authorities, Australia. The test(s) reported herein have been N /é/ Q
performed in accordance with the terms of registration. This k t’éq«,&éﬁﬁ, <2 3172196
document shall not be reproduced except in full without the prior No. 1446  Ahorieed Signato n,ﬂ e RO 1

approval of the laboratory.




Mansfield Laboratory

< B
= ln= Vimbury Pty Ltd T/A A.C.N. 010 826 561 1/51 Secam Strest
== e EARTHTECH LABORATORIES MANSFIELD Q 4122
= II-Sons and Engineering Materials Testing Tel: 07 3343 3166
~gEET Page & of (0 Fax: 07 38484705
SOIL TEST RESULTS
Client : CMPS & F Report No : EX RS
Project: Mi Pleasant Reject Dam Job No : MF-0480
Feature : Reg'n No : M1870/96
Location: Site 2 BHP 2 (0.1-0.8m) Senders No :
Date Received: 17/12/96
Sieve | Percent | p 100, PARTICLE SIZE (mm) 0050 -
Size | Passing E P s
(mm) A . L
E
75.0 N80 [ 7
53.0 p 70 IR VU S SN S -
37.5 A
26.5 S 60 — - - -
19.0 S
9.5 N. 50 : -t
475 ¢
2.36 g AT e i T B
1.18 100 Yo
0.600 9| p ° ] B B
0.425 99 $ 20 S OSSR U S AR NS B B
0.300 98
0.150 95 M 10 — - )
0.075 ot | &
s 0 AS Sieve Size (mm) 0075 0.150 0300 0600 118 236 475 9.5—"3'9.0 375 75
INDEX PROPERTIES
Liquid Limit . . 63% S Y R I e T
Plastic Limit 20% A - =
Plasticity Index 43 % ? 60 bmrt . e
Linear Shrinkage (LS) 18.5% ! yd
Length of LS Mould 125mm | T - ~
SOIL PARTICLE DENSITY v % Q’; >
Material Passing 2.36mm t/m? ! i
Material Retained 2.36mm tm? S 20 -
Total t/m? E e -
X SN, St S
w 0l B N
0 20 40 60 80 100 120
~ LIQUID LIMIT (%)
Insitu Moisture Content %

Remarks :
Material Description : CLAY (CH) reddish brown

Test Procedure/s : AS 1289 244, 3.1.2, 3.2.1, 3.3.1, 3.4.1, 651, 3.6.1,-68-1

Prepared by: pf Checked by : H/>
This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been Q
performed in accordance with the terms of registration. This “éq&%@(/ 23 172 23
document shail not be reproduced except in full without the prior No 1446 Aghorieed Sng Story | —
R07.1

approval of the laboratory.




Mansfield Laboratory

<E BB
= - = Vimbury Pty Ltd T/A A.C.N. 010 826 561 1151 Secam Street
== ms EARTHTECH LABORATORIES MANSFIELD Q 4122
= BB B soils and Engineering Materials Testing Tel: 07 3343 3166
il ad Page 7 of 1o Fax: 07 3843 4705
Client : CMPS & F Report No : M43s
Project: Ml Pleasant Reject Dam Job No : MF-0480
Feature : Reg'n No : M1871/96
Location : Site 2 BHP 2 (0.8 - 1.4m) Senders No :
Date Received: 17112196
PARTICLE SIZE A 2 X
Sieve | Percent | p 100 {mm) At 025 A e -
Size | Passing g L7
(mm) c 90 [ — — =k = —
B "
N 80
75.0 T
53.0 o 70 n
37.5 A
26.5 S &0 -
19.0 N
g5 100 N S50 -
475 99 ¢
2.36 92 g 40 T
1.18 91 Y 20
0.600 83 D
R
0.425 88 | R _ B
0.300 88
0.150 87 hAﬂ 10
0.075 85 S
S 0 AS Sieve Size (mm) 0075 0.150 D300 0600 118 236 4.75 85 180 375 7;
INDEX PROPERTIES
Liquid Limit 58 % P Sor =
Plastic Limit 21% A —
Plasticity Index 37% S 60— e
Linear Shrinkage (LS) 16.0 % ! yd
Length of LS Mould 125mm | © =
SOIL PARTICLE DENSITY y 40 o or -
Material Passing 2.36mm t/m® ! ,/"
Material Retained 2.36mm t/m* g 20 v
Total Yms )FZ yd -
RN RO
EMERSON CLASS NUMBER % © et
0 20 40 60 80 100 120
Emerson Class No. 4
LIQUID LIMIT (%
Water Type Used Distilled (%)
Water Temperature 23°C Insitu Moisture Content %
Remarks :

Material Description : Sandy CLAY (CH) light brown fone to coarse sand

Test Procedure/s : AS 1289 2+44, 3.1.2, 3.2.1, 3.3.1, 3.4.1, €51, 3.6.1, C8.1

Prepared by : A

Checked by : 4/

This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been
performed in accordance with the terms of registration. This
document shall not be reproduced except in full without the prior

approval of the laboratory.

e




Mansfield Laboratory

approval of the laboratory.

AEEBS Vimbury Pty Ltd TIA A.C.N. 010 826 561
e 1/51 Secam Street
= o emEARTHTECH LABORATORIES MANSFIELD Q 4122
% B B BEY S0ils and Enginesring Materials Testing Tel: 07 3343 3166
il lad Page 8 of JO Fax: 07 38494705
Client : CMPS & F Report No : ML¥3s
Project: Mt Pleasant Reject Dam Job No: MF-0480
Feature : Reg'n No : M1872/96
Location: Site 2 BHP 2 (1.4-2.5m) Senders No :
Date Received: 17112196
PARTICLE SIZE S s
Sieve | Percent p 100 {mm) o080 0122 Rad s ad
Size | Passing g 7
{mm) c 0 T
E
N 80
75.0 T
53.0 . 70 ]
37.5 A
26.5 S 60 SN DOSURUIN SRS AR SRR FRNON NN BTN AU SIUTN SR
19.0 3
9.5 100 N 50
4.75 97 ¢
2.36 92 g 40 T
1.18 91 Y 20
0.600 91 D B
R
0.425 o | R ) SN0 SR ISR AU N
0.300 91
0.150 91 X 10
0.075 %0 | s
s AS Sieve Size (mm) 0.075 0150 0300 0600 1.18 236 475 95 190 375 75
_INDEX PROPERTIES
Liquid Limit 68 % S I A e T
Plastic Limit 23% A = — 7
Plasticity Index 45% S 60 - e
Linear Shrinkage (LS) 18.0% i el
Length of LS Mould 126 mm ¢ T T T
SOIL PARTICLE DENSITY v o e
Material Passing 2.36mm t/m® rlq S S }’ ----- T
Material Retained 2.36mm t/ms o 20 el
Total tm® >E< SN T S 7 N R S _ L
% 0L —-
0 20 40 60 80 100 120
. LiQuiD UMIT (%)
Insitu Moisture Content 16.4%
Remarks :
Material Description : CLAY (CH) light brown
Test Procedure/s : AS 1289 2.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1, €54, 3.6.1, €8+1
Prepared by : Af Checked by:  Li8
This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been é;?
performed in accordance with the terms of registration. This Ww 23 L <76 .
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Client : CMPS &F Report No : 438
Project: Mt Pleasant Reject Dam Job No: MF-0480
Feature : Reg'n No : M1873/96
Location : Site 2 BHP 3 (0.2 - 0.7m) Senders No :
Date Received: 17112/96
PARTICLE SIZE 06 2.
Sieve | Percent | p 100 (mm) 9.0%0 oy O e e "EOI’T‘
Size Passing s yd {
(mm) 5 80 L —— SR
E /
N 80 — =
75.0 T
53.0 b 70
375 A
265 S 60 S S A
19.0 N
9.5 N 50 -
475 ¢
2.36 100 g 40 T
1.18 99 Y 20
0.600 99 b T T
R
0.425 o8 v 20
0.300 97
0.150 89 x 10
0.075 81 s
s AS Sieve Size (mm) 0075 0150 0300 0.60C 118 236 475 95 190 375 75
_INDEX PROPERTIES ]
80 - — e (s -
Liquid Limit 55 % il
Plastic Limit 20% A > <
Plasticity Index 35% ° 50— Az
Linear Shrinkage (LS) 17.5% | yd
Length of LS Mould 125mm f T - P -
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SOIL PARTICLE DENSITY ¢ 40 N
Material Passing 2.36mm tYm? ;34 -
Material Retained 2.36mm tms p 20 - vl
Total tms E g
X '*'}'/74
% 0 —
0 20 40 60 80 100 120
LIQUID LIMIT (%)
Insitu Moisture Content 16.8 %

Remarks :
Material Description : CLAY (CH) reddish brown

Test Procedure/s : AS 1289 2.1.1,3.1.2, 3.2.1, 3.3.1, 3.4.1, 65-1, 3.6.1, C84

Prepared by: a5 Checked by : /.//

This laboratory is registered by the National Association of Testing
Authorities, Australia. The test(s) reported herein have been ;)
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Feature : Reg'n No : M1874/96
Location: Site 2 BHP 3 (0.7 - 1.4m) Senders No :
Date Received: 17/12/96
PARTICLE SIZE 1 i
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Insitu Moisture Content 10.0%

Remarks :
Material Description : CLAY (C!) brown

Test Procedure/s : AS 1289 2.1.1, 3.1.2, 3.2.1, 3.3.1, 3.4.1, 654, 3.6.1, 684
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APPENDIX 3

Summary of Visual Classifications
of disturbed near surface samples
recovered during Exploration Drilling
in Area of Authorisation A459 by
Coal & Allied
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INSITU SOILS PROFILES

Client: CMPS & F Report. No : M
Project : Mt. Pleasant Mine Job No : MF 0480
Location Depth Material Description
B250 /3000 @ 1.0m Clayey SAND/Sandy CLAY(SC/CI); med-fine grained; med plasticity fines;
light reddish brown, some grey.
B250 / 3000 @ 2.0m Clayey SAND(SC); med-fine grained; med plasticity fines;
light reddish brown and brown.(residual sandstone)
B250 / 3000 @ 3.0m Silty SAND(SM); eoarse-fine grainad; low plasticity fines; light brown (rasidial sandstone)
B250 /3000 @ 4.0m Well graded SAND(SW); corse-fine grained; few fines;
light brown. (insitu sandstone)
B250 /3000 @ 5.0m Clayey SAND(SC); coarse-fine grained; med plasticity fines; light brown.(insitu sandstone)
B250 /3000 @ 6.0m Well graded/Silty SAND(SW/SM); coarse-fine grainad; low plasticity fines;
light brown. Trace ‘weak’ Gravel. (insitu sandstone)
B750 7/ 3000 @ 1.0m Silty CLAY(CHY); high plasticity; dark reddish brown. Trace fina Gravel.
B750 /3000 @ 2.0m Silty CLAY(CH); high plasticity,
light brown, trace of grey. Trace ‘weak’ fine Gravel. (residual mudstone)
B750 / 3000 @ 3.0m Silty CLAY(CH); high plasticity;
light brown, some grey. Trace ‘'weak' hine Gravel (insitu mudstone)
B750 / 3000 @ 4.0m | Sty CLAY(CH); high plasticity;
light brown, some grey. Trace ‘weak' fine Gravel. (insitu mudstone)
B750/7 3000 @ 5.0m Silty CLAY(CI). med plasticity;
grey, somelight brown. Trace ‘weak' fine Gravel. {insitu mudslone}
B750 / 3000 @ 6.0m Silty CLAY(CI), med plasticity,
grey, some reddish brown. Trace ‘weak’ fine Gravel. {insitu mudstone)
B750 / 3000 @ 7.0m | Sitty CLAY(CI); med plasticity;
grey. Trace ‘weak' fine Gravel.{insitu mudstone)
C2580 13000 @ 1.0m Silty CLAY(CI), med plasticity; some fine Sand;
dark grey and reddish brown.{some organic matter and odour)
C2507 3000 @ 2.0m Siity CLAY(CH); high plasticity;
light brown. Trace ‘weak' fine Gravel. (residual mudstona)
C250 173000 @ 3.0m Silty CLAY{CHY}; high plasticity;
light brown some grey. Trace ‘weak' fine Gravel. {insitt mudstone)
C250 /3000 @ 4.0m Silty CLAY[CH); high plasticity;
light brown some grey. Trace ‘weak' fine Gravel, (insity mudstone)
C25073000 @ 5.0m Silty CLAY(CI), med plasticity;
reddish brown and grey. Trace ‘weak’ fine Gravel. {insilu mudstone)
C250 /3000 @ 6.0m Silty CLAY(CI); med plasticity;
reddish brown some grey. Trace ‘weak' fine Gravel. (insitu mudstone)
C250 /3000 @7.0m Silty CLAY({CI); med plasticity;
grey some reddish brown. Trace ‘weak' fine Gravel. {insitu mudstone)
Remarks : Samples are from washed bores, thus moisture conditions are unattainable.
-~
| Prepared by :  HP Checked by : NF )
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APPENDIX 4

Brief Report on Seismic Hazard
Muswellbrook Area
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ADDENDUM
TO
SEISMIC HAZARD MUSWELLBROOK AREA

3.1: Earthquake Hazard in Australia

The earthquake hazard for Australia has been reported in the study of Gaull et al (1990). FIGURE 1 shows this
in terms of peak ground accelerations. This was then the basis for the Australian Standard AS1170.4-1993 where
the modified map of acceleration coefficients, FIGURE 2, was prepared.

In terms of global seismicity, Australia is a continental (or intra-plate) regime considered to have low to moderate
seismic activity. This means that, in terms of the historic record of earthquakes, Australia does not have the
frequency of large damaging earthquakes as those in the very active plate margin regions (such as California, New
Zealand, Japan etc). Relative to other continental regions on Earth, Australia has been considered as one of the
most active intra-plate areas (Gibson, 1994).

However, the earthquake record does show that Australia has indeed experienced several major damaging
earthquakes since European settlement (in the period 1788 through 1996). The Earthquake Hazard Maps are
based on parts of this seismological record.

Note : (1) The Gaull et al (1990) study covered the period 1788 - 1985 - and so did not include the 1989
Newcastle earthquake;
(i1) AS1170.4-1993 attenuation coetficients map was modified to include earthquakes up through
1989 (and hence the 1989 Newcastle earthquake).

The relationship of the earthquake hazard with potentially high hazard dams was considered by Fell (1994). Such
arguments have been considered in the ANCOLD guidelines on risk assessment (ANCOLD, 1994). However,
CAUTION must be exercised in such situations (that is, re dam safety) as many questions, both seismological
and engineering, are not considered to be satisfactorily answered at this time (pers. comm., R. McConnell,
Queensland Department of Natural Resources (Water Resources Commission), December 1996).
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Figure 5: Probabilistic earthquake hazard map for Australia in terms of
peak ground acceleration (msec-2) with 10% chance of being
exceeded in a 50 year period “

FIGURE 1 :

SEISMIC HAZARD MAP FOR AUSTRALIA
(From Gaull et al, 1990)
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SEISMIC HAZARD MAP FOR AUSTRALIA - ACCELERATION

COEFFICIENTS PER AS1170.4-1993
(From Standards Australia AS1170.4-1993)

FIGURE2:



3.2: Earthquake Hazard in Muswellbrook Area

The earthquake hazard of the Muswellbrook area has been considered, in a regional sense, within the CERA
studies of earthquake mitigation for the Sydney region (CERA, 1992) and the City of Newcastle (CERA, 1996),
in terms of the Lower Hunter Valley.

(Note : This was not intended as a rigorous study of the Lower Hunter region, which includes the Muswellbrook

area)

The level of seismic activity in the Muswellbrook area is considered as low. This is shown in FIGURE 3 for
instrumental locations of earthquakes of all magnitudes during the period 1958 through 1993.

However, in terms of significant (damaging) earthquakes in a regional sense (Sydney-Newcastle-Lower Hunter
region), the two recent CERA studies thereon indicate that the potential for future earthquake damage in the
Lower Hunter is a real entity (FIGURES 4,5). It is important to recognize that potential earthquake damage
cannot only result from an earthquake occurrence near to a site in question, but also be sustained from a more
distant (or regional) earthquake. This was clearly manifested in the 1989 Newcastle earthquake (even though of
moderate Richter magnitude ML 5.6) where Modified Mercalli intensities of MM5-6 were assigned to effects in
the Lower Hunter (Maitland to Muswellbrook) at distances of 50 to 100 km from the epicentral area near
Newcastle (Rynn et all, 1992; FIGURE 6).

Considering the seismic hazard map for Australia, in the light of the more detailed regional studies, it is possible
that the seismic hazard in the Muswellbrook area may be underestimated. A more rigorous study of this area in
detail, similar to that for the City of Newcastle (CERA, 1996) is thus considered to be warranted.
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FIGURE 7a: REGIONAL EXTENT OF SEISMICITY (TO SOUTH AND WEST)
DEFINED FOR EARTHQUAKE ZONATION OF THE CITY OF
NEWCASTLE - AUSTRALIAN NATIONAL UNIVERSITY
INSTRUMENTAL DATA 1958-1993 FOR ML>1.0
{J. Weekes, pers. comm., 1993)
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FIGURE3: SEISMICITY OF NSW 1958 - 1993 BASED ON AUSTRALIAN
NATIONAL UNIVERSITY INSTRUMENTAL DATA
(From CERA, 1996)
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FIGURE 4 :

SIGNIFICANT EARTHQUAKES AND POTENTIAL EARTHQUAKE
SOURCES IN THE SYDNEY BASIN AND SURROUNDING REGION

(From CERA, 1992)
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SIGNIFICANT EARTHQUAKES AND POTENTIAL EARTHQUAKE
SOURCES IN THE NEWCASTLE AND LOWER HUNTER REGIONS

(From CERA, 1996)

FIGURE 5 :
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MOUNT PLEASANT PROJECT GEOTECHNICAL ASPECTS
OF PROPOSED FINE REJECTS DISPOSAL SYSTEM - CMPS & F Pty Ltd

1. INTRODUCTION

This Sherwood Geotechnical and Research Services Report Number 97003-2 replaces an earlier
report 97003-1 issued in February 1997. Since the earlier report, SGRS has completed a major
study of coarse rejects at a Bowen Basin mine site which has resulted in more definitive
comments being possible about the use of coarse rejects for retaining structures. In light of the
time since the earlier report it was felt desirable to consolidate final information for the Mount

Pleasant project studies.

This report describes likely geotechnical characteristics of the fine rejects disposal scheme
proposed for the Mount Pleasant Project. It was commissioned by CMPS & F Pty Ltd on behalf of
Coal & Allied Operations Pty Ltd. It provides input for use by CMPS & F and for possible
inclusion in an EIS for the project.

Consideration had previously been given to implementing a fine and coarse rejects codisposal
scheme for Mount Pleasant. Following revisions to the project layout, the finalised proposal
consists of a sequence of retaining embankments constructed from coarse rejects, impounding
beached deposits of fine rejects which will be deposited from a slurry pipeline. Downstream of
the retaining embankments will be an environmental dam to retain runoff water. Details of the
retaining system are described elsewhere.

2. PREVIOUS CODISPOSAL PROPOSALS

Refs. 1, 2, and 3 describe a variety of methodologies relating to codisposal. It must be noted that
options described in the CMPS & F project studies of Ref. 1 have been totally set aside by the
current proposal. However, some of the observations made in Refs. 2 and 3 may be relevant to
the current retaining scheme, particularly in relation to potential beach slope, seepage, and slope
stability conditions to be considered for final design.

Codisposal provides.the advantages of broader particle size distribution and more rapid drainage,
leading to potentially rapid and simple rehabilitation. Disadvantages include requirements for
large volumes of water, and high discharge velocities, leading to potentially large-scale
segregation of fines, because the coarse and fine rejects are normally transported together.

3. PROPOSED FINE AND COARSE REJECTS DISPOSAL SCHEME

The fine rejects stream will be pumped from the Coal Preparation Plant (CPP) to a discharge
point located within the storage of each retaining structure. This discharge point may be moved
from time to time in order to optimise deposition within each storage. The coarse rejects stream
will be conveyed from the CPP by truck, and may thus be dumped at convenient stockpile
locations or deposited directly to construction areas from time to time.

Decant water will be collected from within the storage of each retaining structure. Significant
seepage is also expected through each retaining structure, and this will be collected as
convenient locations downstream, and/or ultimately from the environmental dam.

By careful management of the storages, and optimisation based on monitoring all aspects of
performance of the system, the storage space occupied by high moisture content, non-
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sedimented fines will be minimised. Using the same principles, the area of beached fine rejects
will be maximised. The beach surfaces will be progressively capped with coarse rejects, enabling
rehabilitation of these surfaces to proceed as the storage system is developed over the proposed
life of the facility.

Within the catchment of the entire facility, there will be a number of activities taking place during
the operating life that will require appropriate design and monitoring to meet occupational health

and safety criteria.

4. GEOTECHNICAL ISSUES RELEVANT TO THE PROPOSED SCHEME
Sketches 1 and 2 should be reviewed in association with the following descriptions.
4.1 Beaching and Progressive Rehabilitation Elements

The fine rejects stream will consist of a certain proportion of fine sand-sized particles, and will be
pumped at a slurry solids density that is as high as practicable, and likely to be about 40%.
Provided that the discharge velocity is kept low, preferably well less than 1 m/s, beaching action
of the material will be enhanced, segregation of sliimes will be minimised, and dewatering will be
maximised. Beach angles of greater that 2° are expected near the discharge, and less than 0.5°
near free decant water.

Inevitably there will be some segregation of non-sedimented fines, but an important objective of
early operations will be to minimise segregation. Apart from maintaining a sand-size component
in the slurry, and maintaining as high a slurry solids density as possible, dewatering is likely to be
maximised by maintaining decant water levels as low as practicable within the storage. This
implies that the decant recovery processes must be maintained at a surface elevation as low as
possible below the slurry pipeline discharge point.

The majority of the beached area will form a series of coalesced lobes or deltas which will remain
untrafficable while the free water level in the deposit is within 0.5 to 1.0 metres of the surface.
After discharge ceases, and provided that decant and drainage from the deposited areas is
maximised, the surface of the lobes will form a crust that will dry back and crack over a period of
some weeks. This surface will be trafficable after some time, provided that a capping layer of the
order of 1 metre thickness of coarse rejects is used as a bridging medium and construction
platform for extending the capped area.

It is expected that during the capping operations, there will be softer areas where the crusted
deposit surface will deform, with concemns about trafficability for the capping operation. Similar
concems may develop after a period of wet weather. The capping operations will be planned so
that a broad front will always be available for work, enabling softer and deformed areas to be left
to stabilise for some period. These deformations are due to reduction of bearing capacity caused
by temporary generation of excess pore pressures due to the rate of loading. The time taken for
such effects to dissipate will be assessed as part of the early monitoring program, by means of
trial embankments.

In the event that areas of very soft and wet fine rejects develop and prove to be difficult to decant
or drain, it is proposed to introduce layers of dumped coarse rejects, preferably using a loader
and a light dozer, to provide drainage and stiffening so that the overall program for progressive
rehabilitation can be maintained. In the worst situation that can be envisaged, limited areas of the
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fine rejects storage will be treated by interlaying coarse rejects over soft segregated fines. It is
suggested that, based on coal industry experience with capping and raising of tailings dams using
rejects over soft slimes, the worst scenario would be lifts of up to 5 metres of slimes interlaid with
1.5 to 2 metres of coarse rejects. In working such areas particular care would be taken to
maintain stability and prevent break-through by construction plant.

It is expected that the majority of the fine rejects will be progressively rehabilitated using a coarse
rejects capping layer of the order of 1 metre thickness. In softer areas where some deformation
of the fine rejects occurs during capping, the capping may end up being up to three metres thick.
It is intended that capping trials will be conducted as part of the early monitoring program.

4.2 Retaining Structure Elements

The retaining structures will be constructed progressively from coarse rejects materials. The
design of the structures will be based on promoting as much seepage from the storage area as
possible, whilst minimising any destabilising effects due to seepage flow. Seepage will be
maximised for loose deposits of coarse rejects, while stability will be enhanced through
compaction of the coarse rejects. Since coarse rejects is an inherently strong material, the
development of appropriate criteria for seepage and for densification during detailed design is not
regarded as difficuit.

Typically, loose-dumped rejects will stand at slopes ranging from 33° to 40°, with steeper slopes
achievable over limited heights through appropriate compaction and trimming. A mean angle of
repose of 35° should therefore be adopted for design of the upstream batters of retaining
structures, since this best reflects widespread industry experiences.

When there are no specific underdrainage provisions, typical downstream slopes of coarse
rejects embankments subject to seepage outflows are adequately stable at overall slopes of
1(V):2(H). Slopes flatter than this have only been observed locally following small slips caused by
excavation-induced oversteepening. Since there will be no oversteepening of the proposed
configurations for Mount Pleasant, 1(V):2(H) should be adopted for design of downstream slopes.

Final design of the retaining embankments will take into account stability under a full range of
criteria applying during construction, operation, capping, and rehabilitation.

The mechanism of transmission of seepage from the fine rejects storage through the retaining
embankments will be analysed and tested as part of detailed design. Segregated fines, together
with self-weight compaction during wetting-up, will act to reduce the effective permeability of the
coarse rejects. Based on coal industry experience, the wetted face of the retaining structure will
become clogged unless specific filtration zones are introduced. Most seepage water will be
‘'skimmed' from the surface of the decant area.

The preferred option for managing seepage will be limitations on compaction of the coarse rejects
placed in the embankment. This may lead to zonation of the embankment, by variation of
compaction standards, in order to simultaneously satisfy criteria for stability of the structure under
seepage and earthquake loading. Any specific requirements for seepage and surface runoff
control, or capping configurations to address rehabilitation criteria, will be identified and

incorporated into the final design.

The potential impacts of any breaching of a retaining structure wall by a combination of severe
rainfall event and blockage of bywash channels will be minimised to satisfy regulatory agency
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criteria. Downstream storages will be sized to accept the discharge from such a breach. In the
event of such a breach, the principal damage to the retaining structure is likely to be erosion from
water flow, and this has the potential to cause subsequent erosion of the fine rejects deposited in
the storage area. Erosion gullies in coarse rejects stockpiles and embankments are expected to
form side slopes of 35°, with outwash fans at typical slopes of 10°. The erosion bow! within the
fine rejects deposit is expected to be equivalent to an arcuate shape (in plan) defined by a
characteristic radial distance from the upstream side of the gully. Based on observations of
erosion in coal mine tailings dams and storages, the characteristic radial distance is likely to be
less than four times the height of the retaining structure at the gully location.

4.3 Decant Water Recovery Elements

It is expected that there will be significant seepage through the wall of each retaining
embankment. Depending on studies undertaken for detailed design, such seepage may not be
sufficient to control the decant water level and thus the deposition process for the fine rejects in
the storage. Provision has therefore been made for a variety of means for decant water control
within each storage. The preferred element(s) will be finalised as part of detailed design, and
some possible arrangements are described briefly below. ‘

Decant water and segregated slimes will tend to collect at the low point of the storage area,
subject to the flow directions dictated by the discharge arrangement. Maximum decant rates will
develop in quiet water conditions of limited surface area. These may be artificially created by
sequential dumping of loose rejects to form low leaky walls, trapping slimes without affecting
beaching of the fine rejects stream, but allowing clarified water to be collected and returned to the
CPP by pumping. In an alternative arrangement, low leaky walls may be aided by 'glory-hole’
decant collection pipes used to skim clarified water off into a temporary collection area behind a
low wall of dumped coarse rejects.

Another option to be evaluated during detail design is to use a filter zone or filter plug of single-
sized stone through the retaining embankment. A cake of fines tends to build up on the upstream
side of such a filter, with clarified decant water trickling over the top surface. Such zones can be
highly successful, but they introduce complexity for design and construction, and require
supervision during operation in order to maximise clarified water recovery.

44  Occupational Health And Safety Elements

Dusting will be minimised through a combination of low coarse rejects stockpile heights, watering
during construction, and progressive rehabilitation.

Stability design of the retaining structures will include allowances for construction traffic loadings.
Crest widths will be designed to include adequate safety bunds wherever they are considered
" necessary or desirable.

Capping operations will involve trafficking over fill placed upon dried surfaces of fine rejects
deposits. Under the dried surface, there may be substantial thicknesses of weak and soft
material. The fill thicknesses required to achieve safety against bearing capacity failure (bogging)
of construction plant will be determined as part of detailed design, and reviewed during
monitoring of initial progressive rehabilitation.

In the event that areas of very soft, wet fine rejects remain to be capped, a very cautious work
plan will be developed to ensure that capping progresses incrementally over a wide working front.
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Capping is best done under such conditions by loader placement of relatively thick fill prior to
dozer working. Truck access will be limited to ensure that there is no likelihood of bogging or
punching-through.

5. REQUIREMENTS FOR DETAILED DESIGN

The following matters require detailed evaluation, with testing where necessary, as part of
detailed design:

e shear strength of coarse rejects at various densities, including identification of the critical
density where liquefaction susceptibility is suppressed;

shear strength of fine rejects at a range of moisture contents and gradings;
sedimentation and consolidation characteristics of fine rejects;

permeability of coarse rejects at a range of gradings, moisture contents, and densities;
permeability of fine rejects as a function of density;

liquefaction susceptibility evaluation for fine rejects.

Appropriate filtration, discharge, and slope stability factor of safety criteria for operation of .the
proposed scheme in accordance with regulatory agency requirements also need to be identified.

6. SUMMARY AND CONCLUSIONS

The proposed fine rejects storage scheme is feasible provided that it can be operated so as to
maximise beaching performance and minimise segregation of slimes. There are existing and
successful coal mine rejects disposal precedents for all of the issues identified as part of the
Mount Pleasant proposal.

The key to successful implementation will be a commitment to successful operation of the entire
facility to meet the primary goal of progressive rehabilitation. All of the issues identified can be
traced back to meeting this goal. All geotechnical aspects of the proposal are feasible based on
coal mining industry experience.
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8. SKETCHES

Please refer to two sheets appended showing a typical plan and sectional view of the proposed
facility respectively. —
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