
Appendix T-2.2 

Diamond Drill Holes 



Hole Elevetfcm Northinzi Eastin* Depth seam From To mu. nev kimuth Dip 
metres UTH UTH metres metres metres From To de4 des 

--------------- _-------- ---_-_______ ------------ ------ -------- ------ ------ -~---- -I---_ ------- ----- 

RtlnB5001 1543r2a 6a9s479.72ao 620042.4600 15a.00 cl”!3 
D1 
02P 
02 
I) 
rl3P 
“3 
n4P 
04 
Ei 
E2P 
E2 
E3P 
E3 
E 
Fl 
FZP 
F2 
F 
01 
Q2P 
02 
012 
Q3P 
03 

Q . 
J 
KlP 
Ki 
K2P 
K2 

0.00 
17.21 
18.15 
IQ.56 
17.21 
19.02 
19.35 
19.54 
20.78 
45.69 
45.09 
46.14 
46.54 
46.90 
45.69 
69.58 
70.36 
70.83 

19.02 

4.57 

25.00 

0.00 

35.00 

5.00 

19.02 35.00 45.00 
19.35 45.00 55.00 

18.15 

19.54 55.00 65.00 
20.78 65.00 75.00 

5.00 

21.“7 

15.00 

75.“” Q5.00 
45.89 85.00 95.00 

IS.56 

46.14 95,“” 105.00 

15.00 

46.54 105.00 115.00 

25.00 

46.90 115.00 125.00 
47.84 125.00 135.00 
45.S9 135roa l”l5.00 
70.36 145.00 150.00 
70.83 
74.89 
74.89 

56.89 67.58 
56.72 67.32 
56.92 67.20 
55.57 67.37 

59.62 

56.20 67.40 

67.47 

50.15 67.52 
59.05 67.56 
55.53 67.55 
55.14 67.41 

59.62 

54.46 67.19 

67.47 

54.98 67.21 
54.94 67.46 
57.75 67.44 

56.12 67.50 

69.58 
99.24 loo+20 

100.20 100*51 
100151 101039 

99.24 101.39 
101.39 101.93 
101.93 102.87 

99.24 102.07 
iix.91 121.43 
121.43 122.34 
122.34 123.43 
123.43 124.35 
124.35 125.23 



:~,’ . . 

.’ 

Ho*-? Ele”ati”il NDrthins Easti" nePth SeeIn nh. nev Azimuth DIP 
metres Inn UTM 

,Froa To 
metres metros metres Fran TO ded des 

--.--- -.__-_.----- --.------- I --_.-----. "1- ------.------ ------ -------- -_-_-- ------ I ----- ".----_ ___- --_ ---__ 

RHD85b02 3549.76 6096247.0900 620665.99bO 225.00 OVER 
R 
“I 
nw 
02 
n 
Il3P 
n3 
n3P 
n4 
El 
EZP 
E2 
E3P 
E3 
E 
E4F 
E4 
Fi 
F2F 
F2 
F 
G3 

ii’ 
Gl2 
03P 
03 
Q 
J 
KIP 
Kl 
K2P 
K2 

0.00 3.70 
37.73 38.74 
98.98 99.77 
99.77 99.90 
99.90 100,31 
98.98 100.31 

100.31 101.13 
101.13 101.37 
101.37 101.74 
101.74 102108 
117.80 118.35 
118.35 118,fll 
118.81 119.20 
119.20 119.52 
119.52 120.31 
117.00 120.31 
120.31 122.32 
122.32 122.77 
144.92 145.49 
145.49 146.08 
146.08 149.15 
144.92 149.15 
172.60 173.50 
173.50 173.68 
173.68 174.54 
172.60 174.54 
174.54 175.07 
175.07 176.01 
172.60 176.01 
191.28 195.88 
195.88 196.87 
196.R7 190*0* 
198.06 198.80 
198.80 200.12 

0.00 15.00 241.63 75.87 
15.00 25.00 237.75 76.13 
25.00 35.00 232.89 76.47 
35.00 45.00 232.28 76.14 
45.00 55.00 231.03 79.80 
55.00 65rOO 227.53 76.11 
65.00 75.00 227.28 76.20 
75.00 05.00 228.91 76.04 
85.00 95.00 229.54 76.41 
95rOO 105."0 229.01 76.41 

105.00 115.00 229.90 76.24 
315.00 125.00 227.49 76.70 
125.00 135.00 225.05 76*4X 
135.00 145.00 228.39 75.97 
145.00 155.00 228.00 75.10 
355.40 365.00 222.00 75.50 
165.00 175.00 224.00 75.30 
175.00 105.00 226.00 75.00 
385.00 195.00 224.00 75.10 
195*00 205.00 223.00 75.30 
205.00 215.00 224.00 75.00 
215r"O 225.00 222.00 75.00 



> 4; “(Y 
/ <,.,';I 

Hole Elevation Northin Eastins Depth Sk .From To L. nev Azimuth nip 
metres UT,, UTPI metres metres netres From To de* de* 

---- -.-.---.--.---- ."---I ---- ----l----.X-.- ----- _ ..-_._.- -- ------ -- -.----- ------ ------ ------ -----_ --_---- --___ 

"HD86003 1532.05 6o964oo.24oo 619865.6300 225.86 01 
n2P 
n2 
n 
El 
EZF 
E2 
E3P 
E3 
E 

E 
FZP 
FZ 
F 
I31 
FAULl 
01 
Q2P 
02 
012 
G3P 1‘5.07 165.41 205,OO 215.00 
03 ibS.41 166rlb 215.00 225.06 
G 163.28 166.16 

52.45 53.03 0,"" 5.00 
53.03 53.16 5.00 15,"" 
53.16 53.52 ~5.00 25.00 
52.45 53*52 %i*oo 35.00 
84.00 84.78 35.00 45.00 
84r78 85.34 45.00 55,"" 
85.34 85.91 95.00 65.00 
85.91 86.06 65.00 75.00 
86.06 87.08 75.00 85.00 
84.00 87*08 05,"" 95.00 
88.18 89.98 95.00 105.00 

130.66 130.66 105.00 115.00 
130.66 131.27 115.00 125.00 
131.27 135.58 125.00 135.00 
130.66 135.58 135.00 145.00 
153.74 154.70 145.00 155,OO 
154.70 154.70 155.00 165.00 
163.28 163.73 165.00 175.00 
163.73 163.89 175.00 105.00 
163rU9 165.07 185.00 195tOO 
163.28 165.07 195.00 205.00 

J 
KIP 
Kl 
KZP 
K2 

183.90 188.68 
ltl8*68 189.48 
189.48 190.47 
190.47 192.00 
192.00 193.14 

327.56 8R.67 
269.88 88.81 
194.57 89.07 
189.41 89.04 
202.28 89.04 
191.05 89.01 
166.90 88.83 
148.36 89.01 
155.95 89.41 
156.49 89.63 
151.26 89.63 
167.21 89.56 
177.26 89.48 
165.73 89.33 
196.00 88.92 
176.39 89.08 
140.30 89.48 
155.68 89.48 
135.17 89.37 
118.57 89.08 
122.38 89.08 
117.78 89.26 

93.93 89.11 



: .:” “I, b,, x ., ‘I c, 
Hole Elevation Northin Eastins nePth cam : itb '?' '~&, ,L, & 

metPI? IJTPl UTH 
Dev Azimuth Dip 

metres . TO 
------ --- _--- -_ l_-l----- ---. --,_- ___,- - 

des ded 
------------ ----.A- -------- ------ ------ ------ ------ -_---__ _____ 

twn86004 1328.95 6095039.7100 62iO25.4900 63.70 LIVER OIOO 6.10 0.00 b3.70 
n 

0.00 90100 
12.50 12,50 



Hole Elevat,iorl Nort,hins Enstind Depth Seam From To li.v* De" Azimuth Ilip 
metres IJTM UTH metres metres metres From To ded ded 

--.--........._.__._.--,--. " .-._.-.- - -..__ -.---.------_ - ._- .__.._ - _.__ --_ _----- -------- ---_-- --__-- ..----- --_-_- --___-_ _____ 

1329.25 6095040.5100 621025.fl900 178.31 OVER 
“1 
n 
nzr 
nz 
n3p 
DJ 
n4F 
04 
E 
F 
FAULT 
F 
01 
02P 
02 
G12 
Q3F 
03 
G 
J 
KlP 
Kl 
KZF 
K2 

0.00 6.10 0.00 5.00 
14.0” 16.01 5.0” 15.0” 
14.00 lb,Ol IS,00 25.00 
16.01 16.44 $5.00 35.00 
lb.44 17.21 35.00 45.00 
17.21 17.b5 45.00 55.00 
17.65 IO.07 55.00 65.00 
18.07 18.36 bSr0” 75.00 
18.36 lB.91 75.00 85*00 
33.40 36.50 (15.00 95.00 
78.64 82100 95.00 105.00 
82.00 83.R3 105roo 115*0” 
83.83 88.08 115.00 125.00 

116.40 117.58 125.00 135.00 
117.58 117.80 135.00 145.00 
117.00 119.14 145.00 155,oo 
116.40 119.14 155.00 165.00 
119.14 119.77 165.00 170.31 
119.77 121,04 
116.40 121.04 
146.80 151.38 
151.30 152.67 
152.67 153.52 
153.52 154.67 
154.67 155.88 

53.00 67.27 
53.00 67.60 
52.20 67.85 
52.73 67.94 
52.20 60.13 
52.44 68.14 
52.26 60.27 
51.24 60.42 
51.80 68.75 
51.83 68.73 
51.39 68.63 
SO.81 68.78 
50.29 68.63 
51.10 68.80 
52.10 69.06 
51.67 68.77 
51.64 68.70 
52.03 68.92 



metres UT" LIT" metres 
-----.--.-.--...- -_._ -.-_ .-_.- "._." I -_....---.---.-- ..-.-.-..-._.-...._ -_. _._._.___ I___,__I_ 

“HnQ6006 1325.06 6095648.4600 621710.5700 99.06 O”ER 
Fl 
F2F 
FZ 
F 
01 
02P 
riz 
012 
G3F 
03 
0 
J 
KIP 
Kl 
K2P 
K2 

From TO 
metres metres 
----- - _--.__- 

o*oo 3.20 
Il,lb .,%,OS 
12.05 12.49 
12.49 15.35 
Il.16 15.35 
41.76 42.66 
42.66 42.86 
42.86 43.91 
41.76 43.91 
43.91 44.30 

32.50 
37.50 
42.50 
47.50 

44.30 45.73 52.50 
41.76 45.73 57.5” 

de”. 
From 

0.00 
7.5” 

12.50 
17.50 
22.50 
27.50 

65.50 70.46 62.50 
70.46 ,I*59 67.5” 
71,59 72.61 72.50 
72.‘1 73.Q” 77.50 
73.88 75.10 “2.50 

87.5” 
92.50 
97.50 

“e” .4zimutll Dir 
TO de* de9 

----.-- ------- ---_- 

7.50 210.30 63.20 
12.50 218r30 63.40 
17.50 210.30 60.70 
22.50 217.60 61.30 
27.50 215.70 61.60 
32.50 218.0” 61.60 
37.50 219.20 61.50 
42.50 219.70 ‘i.90 
47.50 223.00 62.50 
52.50 220.10 60.80 
57.50 217.70 61.10 
‘2.50 220.30 61.20 
67.50 220.20 61.30 
72.50 217.30 61.50 
77.50 215.00 61.50 
82.50 217.90 61.50 
87.50 216130 61.60 
92.50 221.80 61.30 
97.50 217.50 61.40 
99.06 217.00 6i.80 



Hole Elevsti”” NorthinB East in4 “ePth SeanI 
metres “T” UTn metres 

--.._-. -...-........--...._ ..__._._....__. _....-.-.....-_..- _ .-.-- ..-..-..--...,. _. ..- .” _.__._ - ._._... - ..__.._ 

“HDG6007 1292.15 6095276.73”” 621422.33”” 1311.68 D”ER 
F 
FAULT 
F 
FAULl 
F 
01 
G2P 
02 
012 
G3P 
03 
0 
.I 
KIP 
Kl 
K2P 
K2 

From Tn de”. 
netres metrea From 
--.--- - __.____ .,_._ -__ 

0.0” 3.“” 0.0” 
42.83 43.91 5.0” 
43.91 43.11 15.0” 
43.91 47.43 25.0” 
47.43 47.43 35.0” 
47.43 49,“l 45.0” 
72.59 73.39 55.0” 
73.39 73.56 65.“” 
73.56 74.69 75.0” 
72r5-7 74.69 GG.“” 
74.69 75.04 95.0” 
75.04 76.34 105.0” 
72rGr) 76.34 115.0” 
90.46 104~57 125.0” 

104.57 105.49 135.0” 
105.49 106,Gl 
106.81 110.17 
110.17 111.32 

“e” 
TO 

5.0” 
15.0” 
25.0” 
3Gr”” 
45.“” 
55,“” 
65.“” 
75.0” 
85.0” 
95.0” 

105.0” 
115,“Q 
125.0” 
135.0” 
130.68 

- I - - - - - 
207,“” 
211.0” 
212*“” 
212.0” 
212.0” 
209.0” 
210.0” 
211.0” 
210.0” 
210.0” 
200.0” 
211,“” 
213.0” 
212.0” 
210.0” 

“iP 
de* 

66.1” 
65.9” 
6611” 
66.6” 
66.8” 
67.3” 
67*“” 
6l.7” 
66.8” 
66.6” 
66.8” 
66.9” 
66.1” 
66.4” 
66.3” 



Hole Elevatinn Nnrt,hin* Eastin nept.h Seam 
metres UTH UT,, metres 

----.-.-.--.-..---...._ _.__..__. -___ - ,__. “” ,__.... I-.““. -_.- “..“_ ..-._...-_ _._._ --- -,..- __--,_ 

“HnG*o”G 1413.39 6095T71.6100 621?25.60”0 169.50 ni 
nm 
“2 
n3P 
n3 
D4F 
n4 
n 
E3 
Fl 
F2F 
FZ 
F 
bl 
G2F 
G2 
612 
G3P 
63 
G 
J 
KlF 
Kl 
KZP 
K2 

From TO LL. 
rnetres metres From 
_--_._- ---___ .” -_,.,__, 

27.07 27.79 0.00 
27.77 28.04 5.00 
28.04 28.43 15.00 
28.43 28.57 25.00 
28.57 28.80 35.00 
2nrno 29.08 45.00 
27.08 29.62 55.00 
27.07 20.43 15.0” 
56.80 59.17 75.00 
77.40 GO.45 85.00 
GO.45 80.07 75.00 
GO,57 84.40 105.00 
79.40 84.40 115.00 

125.05 126.34 125.00 
126.34 126.48 135.00 
126.48 127.75 145.00 
125.05 127.75 1s5.00 
127.75 125.38 
128.30 129,88 
125105 127.55 
152.67 159.75 
159.75 1x0.74 
160.74 162.34 
162.34 165.37 
165.37 166.70 

riev 4zimuth nip 
TO ties des 

-_-_-_ _._-___- _--__ 

5.00 77.51 07.79 
15.00 65.53 GE!,37 
25.00 58.67 88.81 
35.00 152.71 87.07 

‘,“,‘“,“, 180.07 129.G5 89.07 88.91 
65.00 122.95 88.75 
75.00 102.28 88.38 
55.00 95.29 88.55 
95.00 88.87 88.55 

105.00 73.90 88.43 
115.00 69.75 88.96 
125.00 71.78 87.08 
135.00 103.65 55.67 
145.00 135.95 88.95 
lS5.00 110.58 GY,OG 
167.50 110.58 87.08 



Elevation N”Pt,hi”ll E P B t. i n * nepth Seam 
metres UTVI “Tli metres 

_.-.ll--l”.,_ _ .._...._ - ----.- -.._-__.._._.._...._._ ___. --_ -___-_ I_ 

“HDD4004 075.755 6095357.4400 621377.,GOO 109.62 OVER 
COAL 
CORL 
Fi 
F2F 
F2 
F 
G1 
G2F 
62 
012 
G3F 
G3 
G 
.J 
KlP 
Kl 
K2F 
K2 

From 
metres 

0.00 
5.38 
6.42 

31.30 
31.65 
31.93 
31.30 
55.46 
55.73 
55.95 
55.46 
57.36 
57.93 
55.46 
GO.40 
85r37 
86.58 
87.63 
91.37 

To de”, nev Rrimuth Dip 
metres From To ded ded 
---_.-_ ..-_--._ _.----- -__-_-_ _____ 

8.58 0.00 109.62 6R.G” 77.80 
5.98 
0.57 

31.15 
31193 
35.27 
35.27 
55.73 
55.95 
57.36 
57.36 
57.93 
58.89 
58.89 
85.37 
86.58 
07.63 
91.37 
92.06 



HOll? Elevation Nnrthinl E 8 3 t i n 9 Dek=th seam 
I,, e t P e 5 LIT" IJTN metre5 

------.. - _._._..._ -- ..,..." .-._,-,., "._ ."-I _._. - -...-.-...... . . .._...._...." .._ _._. - _._." -_," _,.,__, ", 

"HllD60Ol 953,713 6"96557.33"0 633975.7500 147.00 OVER 
El 
E2F 

EEiF 
E3 
E 
Fi 
F2F 
F2 
F 
Gl 
OZP 
02 

J 
K1F 
I(1 
KZP 
K2 

From To lie”, 
metres metrea From 
-.,._-- - - _._.__ - _-.--_._ 

0*00 7.01 0.00 
27.17 28.12 26.00 
28.12 28,80 35.00 
211.8” 27.01 45.00 
29.01 29.20 55.00 
29.20 29.35 ‘5.0” 

Azimuth 
de4 

62.70 
62.60 
62.40 
‘2.40 
61.90 
61.90 
62.30 
62.10 



Hole Elevation Nnrthins ERstins Depth seam From TO A”. oev Azimuth Ilip 
nmtres UTH “TN metres netres metres From TO de* de9 

----- _ ----.- - --.- ..-.-- “.-I-.- ----.--.----_.- ..-.-....-. _ -,_..-.-_. --_--_ -_---_-_ _.._,.,__ ______ -.._... -- _._____ ---_.-... - - __-_ 
“H”Q6002 1095.53 6096236.9000 623500.7600 120,40 OVER 0.00 3.66 0.00 6.00 

F1 
FZF 
F2 
F 
Q1 
Q2F 
02 
012 
G3F 

38.31 38.96 6.00 
38.96 37.37 15.00 
39.37 42.03 25,oo 
38.31 42.03 35.00 
77.60 77.73 45.00 
77.73 77.82 55.00 

15.0” 
25.00 
35.00 
45.00 
55.00 
65.00 
75.00 
85.00 
95.00 

77+fl2 7”,63 65.00 
77.60 78.63 75.00 

41.00 63.70 
41.00 64.10 
41.00 64.00 
42.00 ‘4.20 
41.00 63.90 
42.00 64.10 
41.00 64.00 
40.00 63.90 
41.00 64.10 

QJ 
Q 
J 
KIF 
Kl 
K2F 
K2 

78.63 79.14 05.00 
79.14 no.90 95.00 
77.60 00.90 105.00 
95.56 100.4? 115.00 

100.49 101.06 
101.06 102.34 
102.34 105.60 
105**0 106.34 

105.00 
115.00 
120.40 

40.00 63.90 
40.00 63.90 
39.00 63.80 
30.00 63.50 



Hole Elevation Nnrthins Ea5tins Depth Seam From 
metres UTH UTPl metres metres 

--.-----I -.--.-- -- --.----_.-.... -.” -,--.----.--.. --.-_.-_..__ ---- -----.-. ---- --_- -- __.__ 

“HD87001 1021.15 609“G9.5500 623‘1”.5900 160.79 Q”ER 0.00 
0 44.08 
Fi 67.94 
F2P 68.91 
F2 69.15 
F 67.96 
GCGL 8,155 
01 liflt04 
QZP 118.46 
62 118,“2 
Q3F 119.88 
63 120.79 
G 118.04 
J 141.76 
KlF 147.67 
Kl 149.07 
K2F 150.52 
K2 154.58 

TO rim,. 
metres From 
---_.-- ..____.. 

0.96 0.00 
45.03 10.0” 
bG.91 20,oo 
69.15 30.00 
73.61 40.00 
73.61 50.0” 

117.96 60.00 
116.46 70+00 
118.82 80.00 
119.nn 90.00 
120.79 100.00 
122.16 110.00 
122.16 120,oo 
147,fl9 130.0” 
149.07 140,oo 
150.52 150.00 
154.50 
155.50 

“e” 
To 

10.00 
20.0” 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110+00 
120rOQ 
i30.00 
140.00 
150.00 
160.79 

Azimuth Din 
de+! de* 

------.. _-___ 

256.40 67.35 
237.95 67.11 
210.28 66.85 
216.33 61.91 
215.58 66.93 
215.64 66.88 
214.81 66.97 
213.79 67.17 
214.16 67.16 
213.10 67.17 
213866 67.33 
215658 67.17 
215.22 67.1, 
215.91 67.16 
215.62 67.12 
215.62 67.12 



Hole Elevation Nnrthins ESStl”4 nePth seam From To nev, 
metres UTM UTH metres netres netres F?clrn 

---- ----.----...-_. .------ -.-- --------.I--.-. .--..----- --...-- ------ ----.---- ------ ---_-_ ______ 
OHnS7002 1001.36 6076678.4500 623250~5100 77.12 OVER 

Fl 
F2P 
F2 
F 
GCSL 
I31 
S2F 
62 
GJP 
03 
s 
.I 
KlF 
Ki 
K2P 
K2 

0.00 4.65 0.00 
17.14 17.71 10.00 
17.71 18.00 20.00 
10.00 
17.14 
28.15 
61.05 
62.06 
62.44 
63.57 
63.77 
61.85 
sL1.25 
07.45 
88.21 
OY.S3 
92.68 

20.07 30.00 
20.87 40.00 
61.72 50.00 
62.06 60.00 
62.44 70.00 
63.57 80.00 
63.77 90.00 
66.43 
66.43 
07.45 
SO.21 
89.83 
92.68 
93.48 

nev Azimuth Dip 
To de* des 

-I---- ----- -- ..-___ 
10.00 242.94 87.87 
20.00 249.35 87.87 
30100 326.62 ES.61 
40.00 “7.71 88.98 
50.00 144.77 88.45 
60.00 154.07 88.21 
70.00 158.99 88.13 
SO.00 173.54 87.89 
90.00 170.99 87.96 
99.12 170.99 87.96 



976.27 ‘095002.730” 623715.7200 1.77.52 rJ”ER 
Ill 
nw 
n2 
D 
62 
E3P 
E3 
E 

F 
FL 
GCGL 
Gi 
G2P 
62 109.n9 ilO.‘? 170.00 177.52 
G3P 110,bY 111.33 
G3 Ill..33 112.09 
G 108.70 112.09 
J 
KIP 
Kl 
K2P 
K2 

0.00 
24.17 
24.00 
25.24 
24.17 
54 *so 
55.38 
55.94 
54.50 
132.64 
83.17 
83.53 

3.50 0.00 10.00 
24.8” iotoo 20.00 
25.24 20.00 30.00 
25.98 io.00 40.00 
25.78 40.00 50.00 
55.38 50.00 (10.00 
55.74 60100 70.00 
56.16 70.00 00100 
55.38 ao,oo 70.00 
83.17 90.00 100.00 
83.53 100.00 110.00 
87.22 110,“O 120100 

82.64 87.22 120.00 130.00 
07.57 87.79 130.00 140.00 

104.14 108.75 140.00 150.00 
108.78 109.30 150.00 1‘0,OO 
109.30 109.G7 160.00 170.00 

127.08 133.22 
133.22 134.40 
134.40 135.41 
135.41 137.48 
139.48 140.37 
140.22 140.37 

31.66 67.22 
31.09 66.44 
30.49 66.01 
31.53 65.85 
32.23 66.23 
32.06 b6.22 
32.56 66.21 
32,GO 66.03 
33.54 65.85 
34.16 65.65 
34.31 65.27 
35.42 64.88 
35.00 64.75 
34.46 64.53 
34.55 64.31 
34.61 64.37 
34.79 64.70 
34.79 64.70 

COAL 



Hole ClL3”St.fD” Northins IIilstin4 Depth Gear0 From To nk. nev Azimuth nip 
metres UTH UTM metre5 metre5 metres From TO de4 de%! 

_-- _.__..__,__ --_.. -____ - ..,.__ ” ,,__, “_,__I_ . . ---___-.-..--- -----_ _------- ----_- -----_ __,__-- _.--- .__. .._ ----- --___ 

GIInG7004 1509.74 6095885.1500 620622.5400 151.10 OVER 
ni 
n2P 
nz 
n3P 
03 
n 
El 
E2P 
E2 26.62 27.16 
E3F 27.16 20.00 
E3 20.00 28.12 
E4 33.40 34.05 
Fi 52.36 53.07 
FZP 53.07 53.34 

0.00 8.25 
Q.51 9.‘9 
9.69 10.57 

10.57 10.77 
10.77 11.29 
il.29 11.92 

8.51 9.69 
25.60 25.99 
25.99 26.62 

F2 53.34 50.40 
F 52.36 50.40 
GlOl 
FAULT 
Gi 
GZP 
G? 
G3P 
G3 
G 
.I 
KIP 
Kl 
K2P 
K? 

G5*14 as.56 
06.56 06.57 
06.79 G7.78 
87.78 87.98 
87.98 GE.04 
08.84 89.56 
G9rJ6 90.46 
86.79 90.48 

104.60 108r.50 
108,6Q 109.62 
109.62 110.52 
110.52 111.28 
111.28 112.53 

0.00 5.00 
5.00 10.00 

10.00 20.00 
50.00 30.00 
30.00 40.00 
40.00 50.00 
50.00 60.00 
60.00 70.00 
70,oo 80100 
QO*OO 90*00 
90roo 100*00 

lOO,OO 110.00 
110,oo 120.00 
120.00 130.00 
130.00 140.00 
140+00 150.00 
150.00 151.10 

327.52 88.41 
234.10 G9r14 

85.67 88.73 
343.13 08.82 
327.52 88.41 
348~26 88.23 
338.86 88.40 
344.00 88.49 

20.62 88.65 
19.47 88.19 

8.93 87.66 
26.63 87.37 
35.82 87.44 
42.23 87.73 
42.02 87.52 
32.30 87.08 
32.30 87.08 



Hole Elevation Northins East.ins nepth Seam From TO de, . De" .4zimuth Dip 
metre5 urn UTM metres metres metres From To de* des 

----_.---_.-_... --_. ---..---.-.- .-.. -._--- _.., - ._.. ,-...---.-,--" ..-._ --I--- .-_ -_-- -- ---.- -- ----- _. _.----- ------ - _.____ - __-__ 

“M”87005 1573.26 6096045.6000 620230.2”OO 105.7R 0”ER 
II 
C 
“1 
Ei 
E2P 
E2 
E3F 

0.00 6.71 
15.47 iO.63 
32.60 36.50 
80.71 RI.45 

100.02 100.65 
100.15 100.96 
100.96 102.50 
102.5" 103.64 
103.64 105.02 
100,02 105.02 
123.48 124,09 
124.09 124.55 
124.55 127.44 
123.4R 127.44 
157.47 158.21 

E3 
E 
Fl 
F2P 
F2 
F 
Gl 
QZP 
GZ 
G3P 
03 
0 
.I 
KiP 180.40 101.;1 
Kl 101.31 182.88 
K2P 182.88 183.GG 

150.21 15D.35 
158.35 159.61 
159.61 16OdR 
16O.lG 161.33 
157.47 161.33 
175.50 180.40 

0.00 10.00 
10.00 20.00 
20,oo 30.00 
30.00 40.00 
40.00 50.00 
50.00 60.00 
60.0" 70.00 
70.0" 80.00 
DO.00 90,oo 
90."0 100.00 

100.00 1~0.00 
110.00 120,oo 
120.00 130.00 
130.00 140.00 
140.00 150.00 
150roo 160.00 
160.00 170.00 
170.00 185.78 

179.04 88.14 
182.74 88.32 
224.82 88.58 
219~49 88.77 
201.29 88.61 
237.64 88.37 
230.07 88.41 
239.98 GG.37 
247.67 88.64 
228.26 88.94 
271.39 89.05 
287.32 89.17 
303.53 89.06 

19.52 88.94 
356.30 89.06 
354.84 88.91 

77.82 88.53 
113.75 ER*61 

K2 183,GS 184.96 



Hole Elevation Northins! EaStinS nepth Seam From To de". "62" Azimuth Din 
inetres UTM UTM metre5 netres metres From To des de9 

----_-_- . . . . ..." -__. .___-r-..- - ---- ___---,-- --.........I - --.--- ------ -.-- - ---- ---- -- ------ - _---.- _-I--_ -_- ---- --_-_ 

RHDB7006 1486.07 6096478.670" 62"295,Q4"" 202.44 OUER 
D 
01 
C2P 
0% 
c. 
ni 
02P 
D2 
” 
El 
E2P 
EC! 
E3P 
E3 

0.00 13.72 0.0” 
15.43 16.58 10.0" 
31.5" 31.85 201"" 
31.85 34.38 30.00 
34.38 
31.50 
83.08 
03.82 
83.99 
O3rOB 

105.93 
IO6.46 
106.89 
1OQ.25 
109.32 

35.14 40.0" 
35.14 50.0" 
83.82 60.0" 
83.99 70.00 
84.3" 80100 
84.3" 90.0" 

106.46 100.0" 
106*[19 110.0" 
108.25 120.0" 
109.32 130.00 
110.03 140.0" 

10.0” 
20.0” 
30.00 
40.0" 
50.00 
6"I"" 
70.00 
QO.00 
90.0" 

1""."" 
110.0" 
120.0" 
13"*0" 
140.0" 
150.00 

E 105.93 110.03 150.00 160.0" 
Fi 135.74 136.37 160.0" 170."" 
FZP 136.37 136.94 17"rO" 100.0" 
F2 
F 

ii1 
Q2P 
02 
03P 
03 
Q 
.I 
KIP 
Kl 
K2P 
K2 
K3P 
K3 

136.94 
137.74 
161.71 

140.41 180.0” 
140.41 190.00 
162078 

162.78 163.18 
163.lE 164.03 
164.03 164.65 
164.65 166.02 
161.71 166.02 
106.83 
192.19 
193.05 
194.26 
195.39 
196.41 
196.79 

192.19 
193t"S 
194.26 
195.39 
196.41 
196.79 
197.17 

190.0” 
202.44 

322.37 87.50 
274.12 OB.03 
137.16 80.3" 
113.23 88.49 
130.09 88.81 

27.32 88.28 
268.86 88.43 
232.99 88.75 
230.89 88.64 
122.06 08.54 

92.53 88.56 
177.04 88174 
172.91 88.69 
17116R 88.59 
197.28 no.59 
108.34 88.56 
303.09 ES.46 
156.15 88.49 
101.22 88.55 
345.64 88.57 



Hole Elevation Northins EaStin nePt.h seam 
metres UT” UT” metres 

---.---..-..._.. - _._._ L__,,__l,., “,“, ,,,_ _,” ,__- I- ..-_ . .._...._ --_- ._.._ --_-_- - _-_-_- - 
“HUD7007 1329.15 6OP5449.390” *22030.43”0 120.63 OVER 

Fl 
FZP 
FZ 
F 
Qi 
Q2P 
62 
QJP 
63 
G 
J 
KIP 
Kl 
K2P 
K2 

T” 
metres 

0.00 
32.22 
33.40 
33.95 
32.22 
72.66 
73.93 
74.15 
75.62 
76.00 
72.66 

103112 
109.99 
111.7‘ 
113.28 
116.54 

4.00 
33.40 
33895 
38,6Q 
38.68 
73.93 
74.15 
75.62 
76.00 
78.47 
78.47 

109.99 
111.76 
113.28 
iib.54 
llG.16 

AZilll”t.h “iP 
de.4 deEI 

._---- I- ----- 

GO.44 88.48 
90.50 QQ.98 

154.90 89.56 
128.39 89.41 

77.77 88.92 
106.56 88~67 
115.50 89.08 
129.93 89.22 
131.74 88.96 
134.79 88.56 
152.60 88.41 
171.73 88.81 



Hole Elevation Northins! Easti” Depth Seam From To lie,. nev Azimuth IliP 
metre5 UTH UTfl netres metres metres FPClrn TO de4 de4 

---------_----.- --.-----.-- - _._.__. --- --.-- -..---..----.-.--- ------ ------- - -_._--- ------ --_--- -----_ _______ _____ 

“Hll87008 1167.00 6094538,Q300 621727.1900 138.62 QVER 
Fi 
F2P 
F2 
F 
FL 
Gi 
Q2P 
02 
G3P 
03 
Q 
.I 
KIP 
Kl 
KZP 

0.00 17.37 0.00 10.00 
37.22 37.87 10.00 20.00 
37.87 38.12 20.00 30.00 
38.12 
37.22 
40.26 
58.87 
59.78 
59.06 
62.41 
62.94 
58*“7 
84.51 
90.06 
91.98 
93.42 

40.26 
40.26 
41.27 
59.78 
59.06 
62.41 
‘2.94 
64.75 
64.75 
90.06 
91.98 
93.42 
90.49 

30.00 
40*00 
50.00 
bO.OO 
70.00 
80.00 
90.00 

100.00 
llO*OO 
120.00 

40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
138.62 

41.89 67.19 
41.20 67.19 
41.14 67.30 
4ltl8 67.39 
40.35 6~7.25 
39.67 67.10 
39.48 67.32 
40.29 67.58 
39.89 67.41 
39r20 67.46 
39.42 67.65 
39.63 67.86 
39.15 67.92 



Elevation Northin Eastin Depth Seam From To IL!“. nev Azimuth nip 
metres UTM UTN metres 

--------.....---... - _...“.__ ._._._.” _ .--.----....-.--.-. . ..---... _.- ..-._..._ ---_-_ ________ 

mm87009 1108.43 6095008.7000 622757.5000 105,14 Ll”ER 
Fi 
F2P 
F2 
F 
Gi 
i32P 
02 
Q3P 
a3 
I3 
J 
KlP 
Ki 
KSP 
Ii2 

metres metres 
” .----- -I---- 

0.00 6.70 
24.70 25.34 
25.34 25.71 
25.71 27.56 
24.70 27.56 
61.08 61.93 
61.93 62.10 
62.10 63.23 
63.23 63.65 
63,‘5 65.20 
61.08 65.20 
oa,12 93.94 
93.94 95.40 
95.40 96.62 
96,62 100.29 

100.29 iOir27 

From TO 
-. -. - - - - _. _. _ _. _. _ 

0.00 10.00 
10.00 20.00 
20.00 30.00 
~o,oo 40.00 
40.00 50.00 
so*00 60.00 
60.00 70.00 
70.00 80100 
DO*00 90.00 
90.00 100.00 

100.00 105.14 

de* de9 
--..” ---- ----_ 

196.00 65.80 
198.00 65.40 
197.00 66.70 
200.00 65.50 
199.00 65.50 
198.0” 65.60 
200.00 65.40 
200.00 65.00 
200.00 64.80 
199.00 65.20 
198.00 65.10 



Hole Elevation Northins EClSti”G! Depth Sean From To IL”. nev Azimuth DiP 
metres UTH UTM metres metres metres From To de* de9 

----.----... -_- ._.__ _I ----.--- -.---.-- --- -.-.- .-.--.---I----- ------ ----.--- - ---_-_ ____.-- ..-_--_ --_-__ _______ _____ 

oHnS7010 094.89 6OY4!379.6700 h23642,3500 15”*55 OVER 0.00 3.05 0.00 5.00 204.“” 64.60 
E3 22.18 23.40 9.0” IO.00 207.00 64.60 
FAULT 48.09 48.10 io.00 20.00 207.00 64.90 
F 
Q1 
Q2F 
02 
Q3F 
03 
Q 
.I 
KIF 
Ki 
K2F 
K2 
K2L 

4S.09 49.40 
99.91 90.82 
90.92 91.03 
91.03 92.01 
92.01 92.4” 
92.40 94.50 
a9.91 94.50 

114.68 117.62 
117.62 110.7” 
ilS.7” 119.8, 
119.01 128.06 
120.06 129.77 
IJO* 131.11 

20.00 30.00 2OilIOO 64.90 
30.00 40.00 209.00 64.50 
40.00 SO.00 210.00 64.50 
50.00 60100 206.00 64.20 
60.00 70.00 207.00 64.20 
70.00 80.00 209.00 64.40 
no.00 90.00 207.00 64.40 
90.00 100.00 210100 64.40 

JOO,O” ii”.“0 200.0” 64.20 
110.00 120.00 207.“” 64.00 
120.00 130.00 207.00 64.00 
130.00 140100 207.00 64.90 
14oroo 150.00 210.00 64.40 
150.00 158.55 207.00 64.50 



Hole Ele”S%tiD” Northins! EastinS neF-t.h Seam From TO Ii,“. “e” Azimuth Din 
metres UT” UTII “,etreS metres lnetre5 From To de* de* 

--..--.--.-.- -- _..__. -- _._- -_-_ _-_.-_.---- -..._ _.-- _.-......_...- -._ ------ - -----.-- -._--_- -- ---- ------ --.--- - -_--_-- ----- 
nHn87011 “77.77 6095267.5500 623075*1700 109.12 OVER 0,oo 7.62 o+oo 5.00 175090 88.65 

ni 6i.40 62.22 5.00 10.00 2lB.89 88.91 
nip 62.22 62.64 lo.00 20.00 254.92 88.81 
n2 626‘4 ‘3.47 20.00 30.00 248.70 88.56 
n 61.40 63,47 30.00 40*00 251.63 88.57 
E3 97.80 99.50 40.00 50100 245.26 88.30 
Fl 121.53 121.92 50.00 60.00 239.56 88.46 
F2F 121.92 122.08 LO.00 70.00 244.72 88.57 
F2 122.08 125.93 70.00 80.00 241.54 88.41 
F 121.53 125.93 00.00 90.00 234.34 88.30 
01 146.22 147.27 90.00 100.00 231.56 80.38 
G2P 147.27 147.59 100.00 110.00 235.80 80.39 
62 147.59 148.41 110.00 
03P 148141 148.DR 120.00 
63 148.88 150.42 130.00 

120.00 234.87 87.91 
130.00 227.19 87.84 
140.00 229.69 87.66 

0 146.22 150.42 140.00 150.00 231.39 87.21 
J 170.19 175.22 150.00 ibO.OO 225.59 87.07 
KIP 175.22 176.36 160.00 170.00 226.19 86.95 
Ki 176.36 177.43 170.00 189.12 230.38 86.64 
K2P 177.43 103.82 
lK2 iB3r82 184.66 



Hole Elevation N"rthi"s EF3St,l"5 Depth Sean From To IL", De" Azimuth nip 
metres UTll "Ttl metrec hetres metres From To de* cles 

-------- _ -_-_._ - 

“H”G7012 GIG.91 6096,70.5700 h24826.0200 155*24 G"ER 
"1 
"2P 
02 
" 
El 
E2P 
E2 
E3P 
E3 

26.74 
24.66 
43.12 
43.41 
44.68 
46.02 
46.GO 
71.44 
72.10 

IO*00 
20.00 
30.00 
40.00 
50.00 
‘0.00 
70.00 
QO.00 
90.00 

100.00 
110.00 
120,oo 
130.00 
140.00 

46.80 QOIOO 
4?*36 90.00 
72.10 100.00 
72.43 110.00 
76.35 120.00 
71.35 130.00 

209.00 65.90 
207.00 65.50 
208.00 65.70 
208.00 65.40 
211100 65.70 
208.00 65.10 
209.00 65.40 

FI 
F2P 
F2 72.43 
F 71144 
01 118.83 119.16 140.00 150.00 210.00 65.10 
GZP 119.16 119.27 150.00 155.24 209.00 65.10 
02 119.27 120.73 
Q3P 120.73 121.96 
03 121.96 123.22 
G 118.83 123.22 

0.00 
24.66 
26.41 

8.53 0.00 
26.41 10.00 
26.74 20.00 
27.64 kO.00 
27.64 40.00 
43.41 50*00 
44.68 60.00 
46.02 70.00 

207.00 b6.30 
208,OO 66.40 
207.00 66.20 
207.00 66rOO 
207.00 65.90 
207.00 65.60 
209.00 65.80 

J 141.94 148.00 
KlP 148.00 149.21 
KI 149.21 150.90 
K2P 150.90 155.24 



Hole Elevntian Northins lTa5tin9 Depth Seaa From To A”. Dev Azimuth Ilip 
,metres UTH UTM netres .etres metres From To ded dcs 

--- ______.-_---. - __._ -_---- ---- _____” ..-- ._-...._._ “.__ ---- -__--_ - ---.--_.- ----_- ---_ -- ---_-- --II-_ ------- ----- 

“HDRG002 1464.97 6095006.2250 b20510.‘657 247.50 OVER 
El 

0.00 
i*,as 

E2P 11.80 
E2 12.44 
E3P 13.92 
E3 16.70 
Fl 35.71 
FZP 36.56 

15.00 228.90 59.40 
25.00 229.20 59.80 

FZU 37.22 

30.00 215.00 62.40 
35.00 213.60 62.50 
40.00 212.90 62.50 
45.00 214.10 62.60 
50.00 213.40 62.70 
55.00 214.20 62.70 

FZPTG 38.92 
FZL 39.23 
F 35.76 
COAL 43.07 
01 56.58 
GZP 57.60 
62 57.78 

60.00 213.90 62.70 
65.00 213.80 62.80 
70.00 214.20 62.80 
75.00 214.30 62.70 

G3P 
I33 

58.78 
59.13 
54.58 
74.95 
77.97 
78.52 

1.00 0.00 
11.00 15.00 
12.44 25.00 
13.92 jO.00 
16.78 35.00 
18.02 40.00 
36.56 45.00 
37.22 50+00 
38.92 55.00 
39.23 60.00 
40.96 b5.00 
40196 70.00 
43.58 75.00 
57.60 GO.00 
57.78 85.00 
98.78 90roo 

80.00 213.70 62.80 
85.00 213.00 62.90 
90.00 215.40 62.80 
95.00 215.50 62.60 

Q 
J 
KiF 
Ki 

59. 13 95.00 100.00 225.00 61.60 
62. .1G 100.00 105.00 229.20 61.00 
62. 18 105.00 247.50 226.10 61.30 
77.97 
78.52 
79.10 



Hole Elevation Northins Easti" "epth Seam 
metres UTH UTN metres 

-----_- -.---_--- ___- ----- ----. "-_-_--- _-._- ..-._ -_.--- ------ .._-_--_- 

""008003 1171.43 6094667rB070 621309.9376 120.42 OVER 
CO&L 
01 
02F 
02 
lz3P 
03 
0 
J 
KiP 
Kl 
K2F 
K2 

FPOD To de". Be" azimuth Dip 
lletres metres From To de9 ded 
---_.-- ---_.-.- -----_ -_--__ _______ _____ 

0.00 17.60 otoo 120.42 0.00 90.00 
25.14 26.12 
41.05 43.84 
43.04 44.20 
44.20 46.80 
46.rlO 47.54 
47.54 52.62 
41.05 52.62 
80.24 86.43 
8l.43 86.85 
86,QQ 87.41 
87.41 89.04 
89.04 90.82 



: 

HOI@ El,?“Cl+.i”” Northins Eastins Depth Sean From TO tie”. 
metres LITH UTPl inetres aetres metres t=ron 

-_---- _-._ --- ___, .----_---- --- .__.------- ..---.-- ---- -- ------ -------- ------ ----.-- ------ 
“HDD8004 814.20 6094804.7750 424224.6630 115.60 ;F” 0.00 78.80 0.00 

81.50 82.51 2.00 
K3P 82.51 83.24 4.00 
K3 83.24 83.56 6.00 

8.00 
10.00 
12.00 
14.00 
16.00 
18.0” 

“t?” 
To 

2.00 
4.00 
6.00 
8.00 

10.00 
12*00 
14*00 
16*00 
lEl,OO 
20.00 

20.00 22.00 
22.00 24.00 
24.00 26.00 
26.00 28.00 
28*00 30.00 
30.00 32.00 
32.00 34.00 
34.00 36.00 
36.00 38.00 
38.00 40.00 
40.00 42.00 
42.00 44.00 
44.00 115.60 

fizimuth DIP 
de* des 

---_--- _---- 

134.70 88.90 
116.80 89.10 

43.80 88.90 
117,20 89.90 
260.60 88.80 
133.70 89.00 
115.90 89.80 
133.20 09.10 
253.60 89.90 
204130 89.40 
348.50 89.90 
147.40 89.00 
293.90 89.00 

26.70 89.00 
31.40 89.60 

149.40 89.70 
190.90 89.30 

59.20 89.60 
167.30 89.70 

34.10 89.40 
136.70 89180 
187.30 89.80 

BO.20 89.50 



Hole Elevati”” Northin Eastin Depth Seam From To ’ De”. De” Azimuth DiP 
netres UT” UT” metres netres metrer Fl-Clil T” des des 

--------------- I --.------ .----I--._---I -----.------- ----.-- --._---__ -_-_-- I--_-_ ---- -- -_---_ ______ - - ____ 

“HDGG005 987.16 6094924.7,“” 623402.7900 147.01 G”ER 
E3U 
E3PTG 
E3L 
E 
F1 
FZP 
FZU 
FZPTG 
FZL 
F 
01 
GZP 
02 
G3P 
03 
Q 
.I 
KIP 
Kl 
KZP 
K2 

0.00 
6.34 
7.85 
8.08 
6.34 

32,57 
33.26 
33.47 
35.61 
36.72 
32.57 
81.39 
83.82 
84.11 
85.71 
86.22 

1.50 OIOO 5.00 186.10 89.10 
7.G5 5.00 IO*00 222.90 89.00 
8.08 !O.OO 15.00 172.70 GG.50 
8.28 15.00 20.00 106.70 89.10 
8.28 20.00 25.00 200.00 88.40 

33.26 25.00 30.00 193.00 GGr20 
33.47 30.00 35.00 187.40 88.10 
35.61 35.00 40.00 195*90 88.40 
36.72 40.00 45.00 190.40 88.50 
38.30 45.00 50.00 191.60 68.40 
38.30 50.00 55.00 195.50 80.20 
83.G2 55.00 60100 197.40 87.70 
84.11 60.00 65.00 198.10 87.50 
85.71 65.00 70.00 194.10 87.40 
86.22 70.00 75.00 191.60 87,40 
86.98 75.00 GO.00 192.50 87.40 

81.39 86.98 GO.00 85.00 1G5.20 87.40 
115.41 122.51 85.00 90.00 191.90 87.40 
122.51 125.34 90.00 95.00 193.20 87.30 
123.05 125.34 95.00 100.00 194.10 87.40 
125.34 137.36 100.00 105.00 183.80 87.20 
137.36 138.44 105.00 110.00 109.60 87.20 

110.00 115.00 186.90 87.10 
115.00 120.00 185.10 87.00 
120.00 125.00 183.20 86.90 
125.00 130.00 183.80 86.90 
130.00 135.00 187.50 86.90 
135.00 140.00 184.40 86.70 
140+00 147.06 185.50 86.80 



Hole Elevation Northins! Eastins nePth seam From To de,. nev Azimuth Ilip 
metres UT” UTti metres metres “t?tres From TO 

---- -----_ - ___- ---_.----_ ---------_-- ~“.-_----~--- ------ -------- ------ ---_-_ _-____ -___-_ _______ -!e_f!- 
des! 

1160.49 6094505r4500 421047.8700 73.76 D”ER 
E3 
FIU 
F1 
F2P 
F2U 
F2PTG 
F2L 
F 
Qi 
QZP 
02 

03 
0 
PTG 
FLT 
03 
.I 
KIP 
Kl 

0.00 
6.37 

15.60 
15.80 
16.61 
17.05 
10.37 
19.31 
15.66 
34.11 
34.92 
35.26 
36.44 
36.78 
34.11 
38.25 
33.17 
39.17 
65.29 
69.95 
71.04 

1.50 0.00 5.00 
7.90 5.00 IO,00 

15.80 10*00 15.00 
16.61 is.00 20.00 
17.05 20.00 25.00 
18.37 25.00 30.00 
19.31 30.00 35.00 
20.97 35.00 40.00 
20.97 40.00 45.00 
34.92 45100 50.00 
35.26 50100 55.00 
36.44 55.00 60.00 
36.78 60.00 65.00 
3G.25 65.00 73.7‘ 
38.25 
39.17 
39.17 
40.90 
69.95 
71.04 
72.22 

43.90 63.30 
42.00 63.10 
42.10 63120 
42.30 63.40 
40.30 62.00 
43.60 63.60 
43.60 64.30 
39.40 63.GO 
40.80 63.50 
41.10 63.70 
42.30 63.80 
42.30 64.00 
41.50 64.00 
40.50 63.80 



Hole Elevation Northins Eastin. Depth Seam 
metws UTH lJTE1 metres 

------ ___-___ I_, -- --_- --_ --_-_ ,_--- --- -._-_ - ._... - _.--- ------ ._------- 

0”!388007 778.71 6094857.3700 624457,140O 129.42 cl”!3 
Fl 
F2P 
F2 
F 
01 
BZP 
02 
G3P 
03 
D 
.I 
KIP 
Kl 
K2P 
K2 

From To IL”. 
netres netres From 
--_--- ---__- ---_-_ 

0.00 52.12 0.00 
63.36 63.76 50.00 
43.76 63.94 55.00 
63.94 67.76 BS.00 
63.36 67.76 75.00 
87.14 87.86 85.0” 
87.86 SD.18 95.00 
88.10 88.91 105.00 
88.91 89.55 115.00 
89.55 90.69 
87.14 90.69 

ill.39 116.13 
116.13 117.09 
117.09 119.61 
119.61 123.51 
123.51. 124.13 

Dev Azimuth Ilip 
TO ded de9 

------ ------- ----- 

50.00 100.00 88.80 
55.00 98.00 87.10 
65.00 95.60 87.50 
75.00 114.10 88.00 
85.00 106,SO 87.10 
95.00 107.90 87.70 

105.00 122.10 88.20 
115.00 134.10 87rOO 
129.42 139.90 87170 



Hole Elevation Northins castins Depth Seala From TO d.“. De” Azimuth nip 
metres “TN UTH metres wztres netres From To cles cles 

------ ------ ___. --------- ------------ ------_---_- ------ ---_---_ ______ ------ ------ ------ -______ _____ 
RHD88008 826.64 6095046.2900 624356.1000 195.80 OVER 

“1 
!A2P 
02 
n 
E3U 
E3PTQ 
E3L 
E3 
E 
Flu 
Fl 
F2P 
F.2 
F 
I31 
82P 
82 
03P 
03 
0 
FAULT 
J 
KlP 
Kl 
KZP 
K2 

0.00 36.27 0.00 195.80 0.00 90.00 
64.34 65.20 
65120 65.54 
65.54 66.26 
64.34 66.26 
95.72 97,15 
97.15 97.67 
97.67 97.95 
95.72 97~95 
95.72 97.95 

120.44 120.63 
120.63 121.08 
121.08 121.24 
121.24 124.42 
120.63 124.42 
142.74 143.54 
143.54 143.80 
143.80 144.66 
144.66 145.00 
145.00 146.30 

142.74 146.30 
159.10 159.78 
175.86 159.78 
159.78 181,16 
181.16 182.58 
182.58 187.32 
187.32 187.96 



Hole Elevation ibrthin~ Eastin Depth Seen 
metres urn “TII metres 

-----.-.---..----- .---.----.-- ---.--------- .------------ ------ -------- 

"""08009 028.72 6094925.7600 624240.9"OO 153.00 OVER 

El 
FZP 
F2 
F 
I31 
Q2P 
02 
G3P 
03 
a 
J 
KlP 
Ki 
K2P 
K2 

tiF?On TO de,. nev 
.ctrer .ctres From To 

Azimuth Ilip 
de9 de9 

-_____ ------ ~----- ------ --_---- _--_- 

0.00 57.61 0.00 153.00 0.00 90.00 
62.16 62.52 
82.79 83.31 
83.31 83.46 
83.46 87.47 
82.79 07.47 

108.04 108.96 
108.96 109.22 
109.22 109.87 
109.07 110*15 
110.15 111.56 
~00.04 111.56 
132.98 138.25 
138.25 139.70 
139.70 140.92 
140.92 145.90 
145.90 146.63 



Hole Elevation Northin9 Eastins Depth Sean I Fran TO Ii,". nev Azimuth lli~ 
metres UT" UTM metre5 oetrss netres From To de9 de9 

--------_-_---- r --.------ ------------ -_._----__-._- --_--- -----_-- ----̂ - . ..___h_ ------ ------ ------- ---_- 

RHD88OiO 827.72 6074638.0500 623785.6100 71.74 WER o*oo 57.44 0.00 71.74 0.00 70.00 



Hole 
.,I,: I 

Elevation Northins Eastine Depth scan ,From To DL, DSV 
netres 

Azimuth DiP 
UTti “Tll metras rrtres metres From To de9 

--------------- --I------ ~----------.- ------(_----- --__-- -------- ------ ---I-- ------ ------ ------- ----- 
dsd 

OHDBBOll 779.57 6094700.6400 624397.6100 100.90 OVER 0.00 60.40 0.00 lOO.,O 
J 

0.00 90.00 
00.96 86.16 

KlP 86.16 07.07 
Kl 87.07 88.64 
K2P 88.64 93.50 
K2 93.50 94.21 
COAL 96.10 96.28 



Hole El~“~t.iO” Northins lcastine Derth Beem From To i-h”. [lev Azimuth Dip 
metres UTH UTfl metres metres metres From To ded ded 

-------------_- r_-______ --------1-1- ---------_-- ------ -------- ------ ------ ------ --_-_- --_____ _____ 

QHD88012 776.48 6094785.2000 424763.9100 107.59 WER 0.00 53.64 OIOO 107.59 0.00 90.00 
01 65.20 66.06 
02P 66.06 66.32 
02 66.32 67.40 
Q3P 67+40 67.99 
I33 67.99 69.25 
B 65.20 69.25 
J 94.92 99.66 
KIP 99.66 100.96 
Ki 100.96 102.17 
K2P 102.17 107.25 
K2 107.25 107.83 



Elevation Northins Eastin Depth Seam From TO A". De" Azimuth Dip 
metres UTH UTH metre5 netre5 metres From To dezi de* 

- ---------- --_- -... ----“,__ --_.I--,_----- ” .----------- ------ -.- -----.- ------ ----_.- ..-_--- ------ ------- _-_-- 
RJD7643 3641.49 6095755.8200 619441.1000 264.50 OVER 0.00 2.00 0.00 264.50 0.00 90.00 

FH'Kco 122.35 72.00 123.05 72.10 

nifn2 211.05 212.40 



Hole Elevation Northins izastin.4 Depth Seam 
metres UTH “TM metres 

--.---.--- - . ..-.-.--... _ .--.----- - _.-_ - _._------ ~ .---. "-_-_.--- ------ ._-.__ - .__._ 

W"84O"l 1302.92 6097258,410O 610097.9520 215.30 c 
El 
E2P 
EZ 
E3P 
E3 
E 
F 
0 
J 
Jl 
J2P 
J2 
K3 
K4 

FrOD 
metres 
.- - - - - - 

48.24 
105.60 
111.02 
ill.03 
114.62 
114.84 
105.68 
123.50 
142.69 
169.35 
169.35 
170.42 
170.68 
192.26 
195.56 

To I(ev* new Azimuth DiP 
metrcs From T” des ties 
--I-.-- -----.._ _-- _._._ .__._ - _..._ __I__ 

49.58 0.00 215.30 271.00 75.60 
111,O.Z 
111.83 
114,62 
114*84 
117.16 
117.16 
124.55 
145.38 
177.14 
170.42 
170.64 
177.14 
193.75 
195.90 



Hole Elevation Northins Eantlns Depth Gesa From To n’.“. nev Azimuth Ilip 
metres UT” UTH metres retres metres From To des de9 

-- ----.---... -_.-...- --I------ ----- ..--I.-..-- .----I .-I-....--- ------ ---- - -.-- ------ ----.-- ,_--_-- ----_ - --._--_- --___ 
iwnG4002 1390.14 6097064.0300 610204+5470 204.70 c, 

CZP 
C2 
03 
El,, 
E2UP 
Eltf 
ElHP 
EIL 
EZP 
E2 
E3P 
E3 
E 
E3L 
F 
01 
GZP 
63 
G 
Ji 
JZP 
J2 
J 
K2 
K3 

20.87 22.04 0.00 204.70 0.00 TO*00 
22rG4 23.75 
23.75 24.63 
52.10 52.50 
96.34 97.50 
97.50 97.73 
97.73 99.83 
YY.03 100.33 

100.33 102.G6 
102rG6 103.74 
103.74 107.72 
107.72 108.26 
loo*26 110.58 

91.34 110.50 
110.5G 112.72 
118.28 119.59 
138.90 137.87 
139.87 140.40 
140.40 141.73 
130.70 141.93 
163.96 164.28 
164.28 164.G7 
164.87 171.53 
163*?6 171.53 
189.30 109.61 
192.12 173.34 



Hole Ele”atio” Northins 
metres “TH 

- ---.-----.__._._ -.. - .____ - ,___ ____ ____,_I_,.. 

OHU84003 1388.48 b09670‘.5900 

castins Depth Sean From To de,. Ilet, Azimuth “iP 
UTH metres metres metres From To des de* 

-------_ - -.._ ----- - ----._--- 
610493.2100 153.29 E,U 

ElUF 
26.66 
27.51 

Ei 27.76 
E2P 31.79 
E2U 32.80 
EZ 33.60 
E3P 
E3 
E 
E3L 
F 
G1 61.62 
QZP 62.48 
02 63.04 
0 
Jl 
J2 
J 
Ki 

35.48 
35.92 
26.66 
38.22 
51.18 

61.62 
SO.68 
81.86 
80,btl 
99.20 

_ ---.-... _-_- -_ ------ _- ____ - --___ 
27.51 0.00 153.29 0.00 90.00 
27.76 
31.79 
32.80 
33.60 
35.48 
35.92 
38.22 
27.51 
39.15 
52.08 
62.48 
63.04 
64.12 
64.12 
e1.12 
87.60 
87.60 
99.56 

K2 100.96 lOlr61 
K3 102.85 104.08 



No,e Elevation Northins Eastirk nee-th Sea” Fram Tn lie”. De” 0zimut.h Rip 
metres UTH UTN metres aetres metrea From To de* de* 

----.-.---..----- - r_______l .“._-“.I ----. I.“_ ------------ ------ -._--,_--- ------ ------ ----- _ -----_ ----__.- _____ 

owm3ooi 1556.25 6096312.3030 611063.4351 232.21 OVER 
R 
COriL 
c 
a1 
“2P 
02 
n 
El 
E2P 
E2 
E3F 
E3 
E4P 
E4 
E 
Fl 
F2P 
FZIJ 
F2PTC 
F2L 
F 
FIT 
FZL 
01 
02P 
02 
G3P 
03 
0 
COAL 
J 
KlP 
Kl 
K2P 
KC? 
K3P 
K3 

o*oo 2.00 
29.02 29.04 
36.42 36.56 
50.56 SO.82 
89.21 89.64 
89.64 90.11 
90.11 PO.34 
89.21 90.34 

140.28 140.88 
140.08 141.16 
141.14 142.41 
142.41 142.91 
142.91 143.48 
143*48 143.74 
143.74 144.49 
140.28 144.49 
147.76 148.16 
148rlb 148.50 
148150 150.22 
150.22 150.54 
150.54 152.68 
147.76 153.68 
152.86 152.86 
152.86 153.62 
171.44 172.41 
172.41 173.23 
173.23 174.20 
174.20 174.54 
174.56 175.35 
171.44 175.35 
100.30 loo*77 
192.93 197.63 
197.63 206.01 
201.01 207.20 
207.20 208.42 
200.42 209.36 
209.36 211.60 
211.60 212.69 

0.00 10.00 211.10 61.60 
10.00 20.00 211.70 61.50 
20.00 30.00 218.50 60.20 
30.00 40.00 219.70 60.30 
40.00 SO.00 219.40 60.50 
50.00 10.00 219.40 60.70 
bO*OO 70.00 220.10 61.00 
70roo QO,OO 22O.RO 61.10 
QO*OO 90.00 220.10 61.30 
90.00 100.00 22OrbO 61.60 

100.00 ilO. 220.90 61.70 
110.00 *zo,oo 221.40 61.90 
120*00 130.00 221.40 62.00 
130*00 140,oo 221.50 62.10 
140.00 150,oo 222.40 62.30 
150.00 160.00 221.40 62.60 
160.00 170.00 222.20 62.60 
170.00 180,OO 222.10 62.70 
180.00 232.21 220.20 63.00 



.i, f 
Hole Elevation Northind Esstins Depth Beam ‘Fro@ 

metres urn UTE1 metr@s netres 
------------- --. - ._-- _- _.__ - __-, _ __.___-- _-._.__.-_ -_--- __._ --- -- ______ ___-__ 

RNllB0002 i360.90 6097936.5000 617183.7900 80.94 OVER 0.00 
Jl 63.39 
J2P 69.50 
J2 71.09 
J3P 72.69 
J3 73.33 

To lie”. De” Azim”th DiP 
metres From TO ded de* 
------ ------ ---_-~ -_-____ _____ 

41.20 0.00 80.94 217.00 60.00 
69.58 
71 .I39 
72.69 
73.33 
73.93 

J 63.39 73.93 





Hole ElC!“C#t.iO” Northins Eastin Depth Seam 
metres "TN IJTII metres 

--.-_-._ - ._.. - __-- ". r.l"._l ---- ---- _.- -.__ - _._. - ,___. __._." ---_ -I---_ -------- 

RWD7112 072.60 6104933.1B00 612623.D900 300.40 OVER 
[iTi 
OT2 
OT3" 
BT3P 
GT3L 
QT3 
COAL 
COAL 
COAL 

From Tn ' De"* Irev Azimuth Dip 
lletres metres From To de* des 
------ .._ .--- - __.-._-._ -.----- --.---...- --_- - 

0.00 3.00 0.00 300.40 0.00 90.00 
151.94 152.70 
158.65 160.63 
167.79 169.77 
169.77 170.29 
170,29 170.60 
167.77 170.60 
253.59 254.20 
259.69 260.82 
271.70 272.49 



Hole Elevation NOPt,hi"St Eastins nerth Seai From To A,. nev Azimuth DiP 
metres usn “TN netres aetres metres FPDrn To des de4 

----.” ..-- _ ---.--._ _-_.---_-. - _-._ ..---_ ---_- I.-._._, _ ---._-. -- ------ ----.---_. “..“---- ----..- -.----- ------ ---.-- -- ----- 

own7115 1286.10 6106036+7500 610406.5000 444.10 D”ER 
n3 
n4p 
n4 
EO 
El 
EZIJ 
EZL 
E3U 
E3PTG 
E3L 
E3 
E4 
G 
Jl 
J2U 
J2PTG 
J2L 
JZ 
J3F 
J3 

0.00 2.00 0.00 444.1.0 0.00 90.00 
59.74 62.10 
62.18 63.40 
63.40 64.31 
66.29 67.06 
73.00 73.33 
75.38 76.01 
04.67 as.34 
91.44 93.36 
93.34 9318U 
93.88 
91.44 

94.43 
94.43 .~ 

97.99 99.97 
130.06 131.02 
135.53 137.18 
151tu5 154.81 
154.81 155.67 
155.67 156.56 
151.85 156.56 
156.56 160.69 
160.69 163.00 



No1e ElBVFFt,iO” tlO~t.hl”Cl Eastins Depth Seam 
metres UT" UTtl metres 

--.---I .--..-----... r -------- ----." ----.--- ..I --..-I.--....-.--. ------ -_---_-- 
"WD7117 12R6.40 6106740.3600 609627.1300 397.00 OVER 

E3 
E4l’ 
E4 
Q 
Jl 
JZU 
JZMFTS 
J2H 
JZLPTQ 
J2L 

Fi-oln To l&v * Ilev Azimuth nip 
netres met*es From TO de* des 
_---.-- -l”.l .-_. -----._ - -_-.._- - .._.___._ _____ 

0.00 2.00 0.00 397.00 0.00 90.00 
35.84 36.33 
36.33 37.12 
37.12 30.40 
43.40 64.01 
64.03 66.02 

107.69 loo,51 
lOQ.!il 109.27 
109.27 110.03 
110.03 111.62 
111.62 113.15 

J2 107.69 113.15 
J3 119.79 121.90 
ElRD 347.12 340.45 
CLML 351.74 352.41 
COAL 367.23 369.65 
SKEETER 374.39 377.39 
CHAHDERL 302.88 334,94 



HO*?? Elevation Northins 
metres UTH 

-- -----,..I. I -..--- ----- __.__ _______,____.._ 

RWn7110 1181.50 6106780.3700 

Eastin! nePth seam From To I;,“. De” Azimuth Ilip 
UTH metres metres metres FroGI TO *es cles 

_---...--- _.--.- ------ --.---._-- _- _..,__ I----_ --__-_, _-_._ -- __,____,_ _____ 

610356.2000 175.07 E, 
E2P 
E2" 
EZPTl3 
EZ!L 
E2 
E3U 
E3PTO 
E3L 
E3 
E4P 
E4 
Q 
Jl 
JZU 
JZPTG 
J2L 
JZ 
J3P 
J3 

47.12 
47.46 
49.41 
49.76 
50.20 
47.41 
67.86 
70.78 
71.34 
69.06 
71.87 
72.76 

47.46 0.00 175.El7 0.00 90.00 
49.41 
49.76 
50.20 
50.07 
so*c7 
70.98 
71.34 
71.87 
71.07 
72.76 
74.36 

97.39 97.85 
102.36 103.33 
140.82 142.62 
142.62 144.72 
144.72 145.66 
14b.t.72 145.66 
145.66 i-50.25 
150.25 152.58 



HOI%? Elevation Nnrthins 
metres UTH 

-----_ _ ..--- _ ._._._ __-__-I__ --.-.---_----- 

nwn7i17 i212.50 61055071G400 

Eantin3 Depth Geam From To de"* "e" Azimuth Dip 
UTH metres metres metres Frm To de* de9 

..---.-, ~_ ..-- I ---_.-- ."__"." .--- _." --._- ------ I --_.-- II ---- -."---l". ----- 

611041.3000 177.21 COAL 
n3u 
D3PTG 
n3L 
"3 
"4P 
04 
E2" 
PTG 
E2fi 
PTG 
E2L 
E3P 
E3lJ 
EJFTG 
E3L 
E3 
E4F 
E4 
G 
CGi?L 

J2P 
J2 
J3P 
J3 

27.10 27.90 0.00 197.21 0.00 70.00 
66.38 ‘7.57 
67.57 68.55 
18.55 6Yr04 
66.38 67.04 
69.04 71.32 
71.32 72.07 

102.79 103.39 
103.39 103.81 
103.Gl 104.85 
104.85 114.21 
114.21 114.91 
114.71 119.05 
llYrO5 120115 
120.1s 121.07 
121.07 121.71 
117.00 121.71 
121.71 127609 
127.07 128.68 
157.18 i6OriO 
162.03 162.35 
168.25 119.35 
167.35 169.76 
169.76 173.33 
373.33 175.21 
175.21 177.41 



HOI.2 Ele”8tiO” Not-thin* Eastin.% Depth seam From To nev. “e” azimuth Dip 
metres UT” UT” metres metres metres From To de* ded 

-_-_- _.___.__.._....._. _.... __-__.-_ -- -.__ -- ._._._ -.., _.... - _.__..._. ---_ _.__ --- --._- ._... -_. -_ . .._ -_ -----_ _---.-- - -_-.._. --._- _.._- ___-_ 

El 71.11 71.49 
EZP 71.49 73.27 
E2 73.27 75.79 
E3 
E4P 
E4 
i3 
Jl 
J2” 
J2PTO 
J2L 
J2 
J3P 
J3 

87.40 tl8r93 
88.93 89.18 
89.18 90.56 

115.99 116.52 
l19.17 12cl.8.4 
161.54 161.94 
161.94 114.59 
164.59 165.26 
164.59 165.26 
lbS.26 173.34 
173.34 176.02 



Hole Elevation Nor+,hin9 EiJSti,ld nePth seam From TO 
mctres UTN UTM metres metres metros 

_________..,_____ _,___ -___- --_--_--._-_._ __- _..._ - _..__. -_ --_--- - ---...--- ------ -_--.-- 
“Wll7121 1219.20 6,07121*“00” 610116.0000 169.77 OVER 0.0” 9145 

JZU 41.52 42.51 
JZPTG 42.91 OS.42 
.J2L 45.42 46.77 
J2 41.45 46.77 
J3P 46.77 52.73 
J3 52.73 54.82 

De”. De” Azimuth IliP 
Fro”, TO *es de, 

._.__ --_ -._-_-_ _------ _--_- 



Hole Ele”iTtiCi” Northins Eastinl rlertll seam FPOln TO De". De" Azimuth Iliz= 
netres "TN urn metres metres metres Fro", TO des de4 

___,_____,_.__ _ -_._. ______._.._. - _--- _.._.. - .__._ _..__...... _.." ".",__ --.---- _____,_._.._ _._-_-._ -..._ ._.-_ .._....-_ _...-...,-- ,..".--I.-- -_--- 
"WD7401 1134.00 610El02R.0000 ~12535.0000 235.29 OVER 0.00 5.00 0.00 235.29 0.00 90.00 

E2 59.10 S9.AS 
E3 75.01 75.74 
F4 7n.33 79.79 



Hole 

--- _......___ - __....... 

“W”7402 

Ete”atiO” Northins Ei15t.i"4 Depth Sea”, 
metres UTtl UTM metres 
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1.0 INTRODUCTION 

This report presents the results of a refraction seismic 

survey in the Transfer/Grizzly area at the Quintette coal mine, near 

Tumbler Ridge, British Columbia (Figure 11. The purpose of the survey 

was to determine depth to bedrock. The seismic survey was carried out 

under Quintette Coal Ltd, purchase order R88121846-OO-SV. 

2.0 LOGISTICS AND DATA ACQUISITION 

The field work was undertaken.during the period of June 8 to 

June 13, 1988. The seismic survey was conducted by a four person crew 

from Geo-Physi-Con Co. Ltd. The crew lodged at commercial facilities 

in Tumbler Ridge, British Columbia and travelled daily to the site by 

truck. 

The refraction seismic survey was carried out along 5 lines 

for a total length of 4.42 km (Figure 2). The seismic lines were 

located and slashed by Quintette Coal Ltd. personnel. Relative 
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elevation changes along each line were determined using a hand inclino- 

meter. Relative elevations were tied in at selected survey locations 

to determine true elevations. 

Explosives and temporary storage magazines were supplied by 

Explosives Ltd., Grande Prairie, Alberta. 

The seismic data was recorded with a GeoMetrics ES1210F, 12 

channel signal enhancement seismograph. Manufacturer's specifications 

for this equipment are included in Appendix A. 

Figure 3 illustrates the geophone and shot arrangement 

employed along two consecutive spreads of 12 geophones each. A 

geophone spacing of 20 metres was used. Shots were located 20 metres 

and up to 280 metres past the end geophones of each spread and at the 

one third points (interior shots) along each spread. The interior 

shots were placed to determine the velocity distribution in the shallow 

subsurface. End shots and shots located 280 metres beyond the end 

geophones'were placed in order to record the arrival time of com- 

pression energy refracted along the competent bedrock surface at as may 

geophone stations as possible. 
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Explosives were detonated at the surface to produce com- 

pression type seismic energy. Generally, 1 to 5 sticks (2 to .8 

kilogram) of Forcite (75%) were used for this purpose. All explosives 

were detonated with instantaneous electrical blasting caps. The deto- 

nating device also controlled the turn-on of the timing function of the 

recording seismograph. Geophones sensitive to vertical velocity and 

with a natural frequency of 14 hertz were used to detect the onset and 

passage of seismic energy. 

Figure 4 illustrates typical records obtained for an end and 

an offset shot, along line 3. The direct or critically refracted 

compression wave arrive first at each geophone location. The first 

arrivals of compression type seismic energy are clearly visible on 

these records. 

3.0 INTERPRETATION 

The first break times were plotted against source offset 

distance to derive travel time graphs for direct and critically 

refracted compression wave seismic energy. The graphs were then 

analyzed using well established methods to derive the velocity and 
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thickness of distinctive strata within the subsurface. Notes descri- 

bing the physical principles and methods of interpretation are included 

in Appendix B. 

The primary factors influencing the accuracy of the inter- 

preted depth to bedrock are: 

i) the delay time to bedrock, and 

ii) the velocity within overlying materials. 

The delay time can be predicted with good accuracy due to the 

observed large contrast in compression wave velocity between the 

bedrock and overlying unconsolidated materials. The conversion of 

delay time into the depth to bedrock depends on the velocity within the 

overburden. 

4.0 RESULTS 

The thickness and associated seismic velocities for subsur- 

face strata observed from the refraction seismic survey along Line 1 to 

Line 5 are shown in Figures 5 to 9 respectively. 
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The travel time graphs over most of the survey area indicate 

the presence of three layers. The upper layer is characterized by a 

compression wave velocity of 400 m/set. This velocity is typical of 

unconsolidated and unsaturated material. The intermediate layer is 

characterized by a compression wave velocity of between 1160 and 2000 

m/set. These velocities are typical of overburden type materials. 

This range of velocities is most likely due to the degree of consoli- 

dated and/or saturation of the materials. The compression wave 

velocity in water is about 1500 m/set. The lower layer is charac- 

terized by a compression wave velocity of between 3600 and 4800 m/set. 

These velocities are typical of bedrock. In some areas an additional 

intermediate layer is present: The velocity of this layer is approxi- 

mately 800 m/set and would represent unconsolidated and unsaturated 

materials. 

The interpreted sections show that the depth to bedrock is 

quite variable at the site. The greatest depth to bedrock occurs along 

the south half of Line 1 between Station 7+50 and the end of the line. 

In this area, depth to bedrock is in the order of 90 to 100 metres. 

The shallowest depth to bedrock occurs at the east ends of Lines 3 and 

4 where the depth to bedrock is less than 10 metres. 
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Two drill holes occur in the vicinity of the seismic lines. 

Drill hole QHR87045 occurs along Line 3, Station 7+40. Bedrock was 

reported at 9 metres in the drill hole. The seismic interpretation is 

in good agreement with the drilling information. The other drill hole 

QHD88004 is offset approximately 100 metres from Line 4;Station 4+50. 

The drilling results show bedrock to occur at 79 metres. The seismic 

interpretation predicts bedrock at 72 metres. Considering the topo- 

graphic relief and distance from the drill hole, the seismic interpre- 

tation is in good agreement with the drill hole data. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

Seismic refraction techniques can be used to locate the 

bedrock surface at this site due to the large contrast in compression 

wave velocity observed between bedrock and unconsolidated overburden. 

The predicted depths to bedrock agree with the known depth at two drill 

holes in the area. 

It is recommended that further drill hole control be estab- 

lished in the study area. At least one drill hole should be located in 

an area having larger predicted depths to bedrock and one at the base 
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of the slope along line 2. A review of the analysis of seismic data 

should be conducted once additional drill hole information becomes 

available. 

Respectfully submitted 

Geo-Physi-Con Co. Ltd. 

Per: uQ& 

The Assoclatlanof Pmfesskinal Enplncsrs, Michael Pesowski, P.Geoph. 
Project Geophysicist 

-. 

Reviewed by: ll-chJ.Pd L. 

J. D. Henderson 
President 

Calgary, Alberta 
August 1988 
C88-34 
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MULTICHANNEL SIGNAL 
ENHANCEMENT SEISMOGRAPH 

MODEL ES-1 210 

Preliminary Data Sheet 

_. 

* SignaZ enhancement for greater sensitivity, improved waveform definition, 
and more accurate time measurements. Operates under high noise conditions 
and surveys to greater depths without explosives. 

* MuZtichanneZ osciZZograph provides permanent records on high-contrast, 

1 sunlight proof, reproducible paper with wiggle trace or variable area 
format. 

* DayZight-viqibZe CRT monitor displays the signal stored in memory. 

* Compact, lightweight and port%ble. Ruggedly packaged in weatherproof case. 

k .Optional digital magnetic tape recorder for computer compatible data storage. 

The Nimbus ES-1210 Multichannel Signal Enhancement Seismograph is unique in its 
combination of CRT dis.play, signal enhancement and oscillograph recording in a 
single small field instrument. Simple to use yet powerful in performance, this 
new instrument is ideally suited for all shallow geologic investigations for 
mining, construction and geologic exploration. 



Nimbus ES-1210 

. SPECIFICATIONS 

Basic refraction and reflection system includes: 12-channel exploration seismo- 
graph, Y&volt battery pack, 110/220 volt charger, power cord,'hammer switch, and 
instruction manual. 

Signal Enhancement: samples, digitizes, and stores signal in a random access 
memory. Repeated signals are added while random noise is 
cancelled or limited. 

Memory Size: 

Sample Interval: 

10 bits by-1024 words on each channel. 

switch selectable 50, 100, 200, 500, lOOO,.or 2000 microsecc 

Record Length: 

CRT Display: 

Oscillograph: 

Noise Monitor: 

-. / . 
Timing: 

Precision Delay: 

Digital Meter: 

Digital Output: 

Record Initiation: 

Standard Size/Wecghtr 14 x 15 x 15 inches (36 X 38 X 40 cm) lid closed 
(seismograph) 38 pounds (17 kg) 

Power Requirements: 12 volts, 3.5 amperes 

Heavy duty aluminum with lid and &ter tight seal. Seismograph Case: . 

switch selectable 50, 100, 200, 500, 1000, or 2000 rnilli:isecc 

5" diagonal measurement CRT, daylight visible without hoods. 
switch selectable time lines,camera compatible, and display: 
wiggle trace or variable area record display. 

permanent record of all12 channels simultaneousljr on 4" 
wide electrosensitive paper. Record will not fade in light 
and reproduces on copying machiries. 

ambient vibrations displayed on CRT allowing timing of ener: 
.source during quiescent periods and.the optimization of gais 
adjustments. 

crystal controlled, -01% accurate, time lines are switch 
selectable on CRT and high or low resolution on oscillo- 
graphic record. 

postpones start of record up to 9.999 seconds in one milli- 
second increments. 

indicates battery voltage, geophone resistance on each than 
power supply voltages. 

a. panel connector to allow digital recording of signal star 
in memory on optional digital recorder Model 6-724s. 

by contact closure, saturated NPN transistor, or negative 
S-volt pulse, 

A”5TRN.U T~L:P*9.9942 TELEX Ho:Io( 
WORLD-WIDE AGENT& EUROPE . SCAND,w,“,A l UNITED KINGDOM . JAPAN . SO. AFRICA l SO. AME 
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APPENDIX B 

REFRACTION SEISMIC PROFILING 

The refraction seismic method makes use of the contrast in 

seismic velocity between materials above and below a seismic boundary. 

The lower material is required to have a greater seismic velocity than 

the upper material. Figure 61 is a schematic of the paths along which 

seismic energy may be propagated between an energy source and receiving 

geophone for a two layer section. It is evident from the figure that 

only the critically refracted wave path carries information about both 

the thickness of overlying material and the refractor velocity. 

The method of data processing for refraction seismic requires 

that the times of the wave arrival be measured at a number of geophones 

for locations of the source offset from both sides of the geophones. 

For any particular geophone recording arriving energy that travels a 

refracted path from sources offset from each side of the geophone, the 

difference in the arrival times is re'lated to the thickness of material 

above the refracting surface. This method is often referred to as the 
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plus-minus or delay time method. Its use for a simple two layer 

structure is shown in Figure 62 and is described briefly below. 

The first arrival times are plotted as a function of distance 

(Figure B2.a). The difference in arrival times at each geophone from 

shots offset to either side of the geophone are also plotted as a 

function of distance (b). On this plot, the difference in arrival 

times for geophones recording refractions from each direction fall on a 

straight 1 i ne. The slope of this line is 2/V2, where V2 is the 

compressional velocity characteristic for the lower material. It is 

assumed that the velocity determined along the surface of the refractor 

is identical to the velocity within the refractor, i.e. the materials 

are isotropic. For each geophone that recorded arrivals refracted from 

the lower material, the delay time (defined and plotted in Figure BZd) 

is computed. The depth to the lower material is related to the delay 

time by the function shown in Figure 62~. 

Critical to the accurate determination of depth to refractors 

are the delay time, the values of overburden velocity, and the travel 

time between the source locations (reciprocal travel time). These 

parameters are derived from the time distance plot (Figure B2a). 
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Control of overburden velocity is maintained through record- 

ing of two interior shots along each seismic spread. There are then at 

least four estimates of surface material velocity for each such spread. 

With the shot arrangement used, each seismic spread.is composed of six 

sub-spreads. When refractors occur at shallow depths, it is possible 

to determine at least three delay times to the refractor at each 

geophone location using data from the different shot 'locations. 
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DESCRIPTION 

1.1 Cross Sections 
1.1.1 Transfer (500 m Intervals) 

Sections 27000 - 31000 
1.1.2 Grizzly (500 m Intervals) 

Sections 25500 - 28000 
1.1.3 Perry Creek (400 m Intervals) 

Sections 41800 - 43800 
1.1.4 Marmot (500 m Intervals) 

Sections 31500 - 34000 

1.1.5 Wolverine Valley South 
(400 m Intervals) 
Sections 37400 - 39400 

1.2 Geology Maps 
1.2.1 Transfer (3 sheets) 
1.2.2 Grizzly 
1.2.3 Perry Creek 
1.2.4 Marmot 
1.2.5 Wolverine Valley South 
1.2.6 Regional Geology 

1.3 Structure Contours 

1.3.1 Transfer (Top of J) - 3 sheets 
1.3.2 Grizzly (Top of J) 
1.3.3 Perry Creek (Bottom of 53) 
1.3.4 Marmot (Top of J) 

DRAWING NUMBERS 

88-903-21-001 and 

89-903-21-001 through 007 
89-905-21-001 and 
88-905-21-001 through 005 

89-906-21-001 through 006 

89-601-21-001 through 006 

89-106-21-001 through 006 

88-903-20-001 through 003 
88-905-20-001 
88-906-20-001 

89-601-20-001 
89-106-20-001 

77-002-20-005 

89-903-22-OOl through 003 
89-905-22-001 
89-906-22-001 

89-601-22-001 
1.3.5 Wolverine Valley South (Top of J) 89-106-22-001 
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