
0031  8 4  

Our fi!e: -I327 

June 23, 7995 

Anvil iiange hifining Corporation 
P.O. Bag 1000 
Faro, Y.T. 
YCB 1 K O  

Attention: Mr. Dick Amdt, P. Eng. 
Chief Engineer -..--_--_ --._l --I. - 

Dear Sirs: 

Fiteau Associates Engineering Ltd. has comp’eted a brief review of curxnt rnonitoring data for 
wells in t he  Gmm Pit area, and has incorporated information from monitoring well 95-2, which 
was recently drilied in the  southeast corner of the pit, into ow inkrpretation of the mine 
hydrogeobgy. Results of our review, and rscornrnendatkms for additional groundwater control 
and monitoring in this area of the pit, are presented in the foilcwing. 

TVyo aquifers are iniqx-eted to underlie the east and southeast p? a ~ a .  An ‘_tpper aquifer 
appears to pinch out somewhere between wells 92-3 and 92-1, as indicated on Fig. 2. A basal 
aquifer, comprised of t h e  bottom few feet of overburden s n d  the iveathzred bedrock surface, is 
inter-pretstil to 12ster7d throughout the thaiweg and possibly the surrounding areas. There is a 
gvod hydrauik connection within the basal aquifer, as indicat~cf by the approximate 6m of 
drawdown that occurred in weil 95-2 after well 91-2 was put bac.k i&o service sometime before 
Lfay 18 (Table I and Fig. 3). There is likely a good hydraulic conn~ct im bzbeen the upper 
a d  icwer aquifers riear well 89-1 , where the tipper and baszf aquifer 7ppear to con?pfise a 
vertically contiguous aquifer approxiinstely 20m thick. However, the q p e r  and basal aquifers 
appear t~ become separated by till towards the centre of the thalweg, as indicskd by the log 
for well 91-3 (see Piteau lei-er report to Jack Sowers dated April 4, 1991) and the screen 
installations in wells 92-2 and 92-3 (no bgs  available). 
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T k  upper aquifer may or may not day1;yi-d in t h e  uitiillate pit wall near welt 92-2 (Fig. 2, 
Section 0-0' ). flowever, as the firal waft is airnost established iT; this area, a problem related 
to seepage from the upper aquifer would likely be apparent if it vvas going to occur. 
Dewakring ad7kved by ivelis 89- 1 , 91-3 and 92-3 has reduced the hydrauiic head in this 
aquifer to c'JbOuf 7 250m, iihich is Jp@XW7tly sufficient to prevent seepage related problems. 

The basal aquifer will eventuaiiy ix expcsed a i o q  the east wall, but prirmrily (317 the xest side 
of the  thalweg (Fig 2, Sections C-(3' and 0-D'). The effect of groundwater discharges from the 
basal aquifer can be minirrlized by pumping from w d k  92-2 and 95-2, which are both b a t e d  
in the deep aquifer along the centre of the tha!:veg, and ?om 91-2 lccated above the east side 
of the  thalweg. Pumping from these welis has currently reduced the heads in this aquifer to 
less lhan 1247m, and some additional i?e;vatering will be achieved by continued pumping. 
Iiowever, 3s this aquifer will even!ualty be cxposed k d o w  about 124Om, Sorrie seepage into 
the  pit will ccctx, and the east and southeast walk of the pit should be closely inspected for 
signs of seepage near the bedrock iptefface, to determine if a suiwp s t w d d  b~ eshblished to 
collect groundwater discharge from the base of the overburden wall. if significant seepage 
does occur, it may also be necessary to eorsstruct a fiitared b d r e s s  at those iomtisns along 
the toe of the slope? where erosion and slumping occur. 

As the aquifer is gradually exposed by mining, seepage it30 the pit will increase and 
groundvfater lewfs in the aquifer will drop. Well yields will fall off in response to a drop in 
gr+xmc?water ievets. To cuntinue the  banefits provided by the wells, it may be necessary to 
Ij>stafi smaller capacity pumps that are conlpdtibie with the r e d u c d  well yields. If new p ~ i m p s  
31-2 to be instakd, the potential for' saasmal i iat iat i~ns in f f c w  sbouid be recognized and 
a b w d  for in the pump sdsction. 

Even though the aquifers appear to be depressurizing weli in response to pumping and mining, 
the  swouilding sediments are i ~ c h  lower in pameability and 81-8 expected to depressui ize at 
a sisw rate. Existing s i o p  performance indicates t b l  thi; soiis have Sufficient strength to 
stand in a Aur'ated state. t-bwever, if a fens of loose soil is encountered within tki? geixrally 
cfense soil mass, some loi-,a;ized slumping could occur. S l ~ p e s  in the southeast comer of the 
pi; should therefore be inspected frequer-dy for any signs of szzpaye or slumping. 
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We trust that this brief reports provides you the information you require at this time. If you 
wouid like io discuss t h e  resuits of the above review, or any other concerns rzl&?d to 
groundwater in the mining operation, @ease do not hesitat2 to contact us. 

YQUfS very truly, 

P I T EA u ,4 ssoc id\-r E s E N G i N E E ;i I hi G LT D . 

,4ndrew T. Holrnes, P.Eng. 

AT I-i id I t 
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TABLE D 
SUMMARY OF GRUM PIT WATER LEVELS, 1992 TO q4.95 
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89-2 
1501.14 

1290.26 
1289.47 
1290.69 
1288.86 
1288.00 
1286.84 
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#N/A 
#N/A 
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1293.25 
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92-1 
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#/%/A 
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'1 266.38 
1265.22 
1258.06 
1247.27 
1267.19 
1264.79 

92-4 
1271.31 

95-1 
1293.08 

95-2 
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:O-Jul-52 
1 :3-Jul-92 
I 16-Jul-92 
1 20-Jul-92 
I 25-Jul-92 

! 31-Jul-92 
i 27-Jul-52 

: 3-Au~-92 
: ?2-A~ig-92 

2-NOV-92 
1 23-Nov-92 i 

i 7-G~c-92 
i 7-Apr-93 

19-Nov-94 i 

J 28-NOV-92 

j y;e;;: 
4 16-Dec-94 

1288.98 
1288.34 
1290.29 
1287.76 
! 287.06 
1285.93 
1284.53 
1283.46 
'1281.05 
1268.92 
5 268.00 
1263.85 
1257.15 
1250.60 
1266.54 
1264.54 
1264.04 
1262.14 
1261.64 

#N/A 
#"A 
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#XIA 
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#NIA 
#N/A 
#N/A 
#N/A 
#N/A 

1252.30 
1250.76 
1250.26 

125 /.64 
1258.92 
1259.4 I 
1262.09 
1247.37 
5234.88 
1232.55 
1233.69 
1260 42 

#hIA 
1266.96 
1266 93 
1236.73 
1236.27 
1270.60 
1268.30 
1267 00 

#N/A 
#N/A 
#N/A 

1257 00 
#N/A 

1291.26 
290.49 

1291.44 
1289.82 
1288.97 
1286.93 
1285.65 
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1270.86 
1268.79 
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#N/A 
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#N/A 
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#N/A 
#N/A 

#N/A 
#N/A 
#N/A 
#N/A 
#N/A 
#N/A 
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#N/A 
#N/A 

1274 31 
7272 70 
1271 32 
1268 71 
1264 62 
1265 92 
1261 42 
1262 02 
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#NIA 
HNIA 
#NIA 
CCNIA 
#N/A 
#!VIA 
HNIA 
#N/A 
#N/A 
#N/A 
#N/A 
#N/A 
#NIA 
#N/A 

1263 22 
1263.22 

1267 52 
1268 08 

#N/A 
#N/A 
#NIA 
#N/A 
#KIA 
#N/A 
#N/A 
# M A  
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4" 

1263.69 
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1259.15 

#N/A 
#N/A 
#NIA 
#N/A 
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#N/A 

1259 00 
HNIA 
#NIA 
#N/A 
#KIA 
#N/A 
#N/A 
#N/A 
#N/A 
#N/A 
#N/A 

1255.76 
#N/A 

1255.98 
1254.20 
1253.73 

#N/A 
#N/A 
#N/A 
#N/A 
#"A 
#N/A 
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#N/A 
#"A 
#N/A 
#MA 
#NIA 
#kIA 
#N/A 
#N/A 
#N/A 
#NIA 
#N/A 
#N/A 
#N/A 
#N/A 

1280 88 
1276 G8 

1249 28 
1261 08 
1244 88 
1245 38 
1242 81 
1242 84 
1242 15 
1241 79 
1241 67 
1241 31 
1240 80 
1239 96 
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#N/A 
#NIA 
#N/A 
#N/A 
HNIA 
#N/A 
#N/A 
#N/A 
HNIA 
#NIA 
#MA 
#N/A 
#N/A 
#N/A 
HNIA 
#N/A 
#N/A 
#N/A 
#N/A 
#NIA 
#N/A 
#h/A 
#N/A 
#NIA 
#MA 
#N/A 
#NIA 
#N/A 
ffNIA 
#N/A 
#NlA 

1253.38 
#N/A 

1246.83 
1247.20 
1246.38 

#N/A 
HNIA 
#NIA 
#N/A 
#NlA 
#N/A 
#N/A  
#N/A 

#N/A 
#N/A 
#N/A 
#N/A 
#NIA 
#N/A 
#NIA 
#N/A 

#KIA I #N/A 
125557 I 1267.53 
1261 82 1245.43 
125746 f 1205.84 

#NIA 1 #N/A 
1266.24 1 1238.56 
1271.81 I #N/A 

"i64.19 1 1261.80 i 1259.10 
1264.09 1215.50 #N/A 

#N/A 
1240 00 

#N/A 
#N/A 
#NIA 
#N/A 
#NlA 
#N/A 
#N/A 
#NIA 
##N/A 
#N/A 
#N/A 
#N/A 

1221.49 
1240.11 
1244.59 
1249.28 

# M A  1 HNIA ; ";-a,ec-94 

j 71-Mar-95 
1 7-Apr-95 [ 13-Apr-95 

: 24-Apr-95 
25-Apr-95 

1 30-Apr-95 
1 '1-f\ilay-95 
j ~ ~ a y - 9 5  
i 8-May-95 

9-May-95 1 11-May-95 
! 12-May-95 
i 
1 18-May-95 
! 25-May-95 1 ~ u n - 9 5  

; 10-Feb-95 

1 17-Apr-95 

1 

3248 60 
#N/A 
#N/A 
# N A  
#NIA 
#N/A 
$#KIA 
#NlA 
#MA 
#N/A 
#N/A 
#NIA 
HNIA 

1253 52 
1252.99 
1251.55 
1251.34 

#N/A 
#N/A 
#N/A 
# M A  
+%\/A 
#N/A 
#NIA 
4" 
# M A  
#N/A 
#N/A 
HNIA 
#NIA 
#N/A 
#N/A 
1CNIA 
#MA 

##NIA 
# M A  
#NIA 
#N/A 
#N/A 
#N/A 
#N/A 
#NlA 
#N/A 

1254.67 
#N/A 

1254.07 
1235.85 
1235.84 

#N/A 
#N/A 
#N/A 
#N/A 
#&/A 
#N/A 
WNIA 
#N/A 
#N/A 

1253 07 
#N/A 

1252.37 
#NIA 

1253.15 








