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BENEBBL 

The following i s a l i s t of recommendations resulting f r o * our w e t i n c arc review of t i e uncercrounc exo.oration 
wor-t olaraed for tne Siwash North deaosit. Overall, t i e orocraaae nas Been tnouantf;.;l_Y l a i d out and mannec 
witn consideraole care. Triere are no o&vious deficiencies in tne Bine oian at t m s t i n e , ranv d e t a i l s 
concerning trie oeoioEical rconitoriM of t i e wor< were discussed ano" t i e results of tnese Discussions for© t i e 
bulk of t n i s seao. Sosie recotsirendations concernmc tne ceoiocical worn as i t r e l a t e s to notentia: trouble 
ssots w i l l ae raaee. 

Assay turn-arounc tiise i s not exoectee to be less tnan ^8 nours. This rreans tnat. ror tne d r i f t s , tne cata 
w i l l be at least two rounds aenind tne acvancire face, In addition, i t i s intended tnat tne samalms of tne 
d r i f t face was to be foregone i n order to concert-rate on tne CBOIOEIC rcaooinc bawo.es were, instead, to be 
taxen fros tne walls and bacx bemno tne siners as thev are worxmc, Tms would r e s u l t i n a f u r r i e r ee.ay of 
tne assay cata by anotner round or two. In areas wnere tnere i s only one structure to To.iow. no nro&le!?!5 
snoulc a r i s e , i-owever. wnere t i e vein aifurcates* as i t a:jaears to co on a:: four of tne nronosec d n * t 
elevations, tne ceoloGist may be nard-oressed to cnoose tne corvee: arancn to taxe witnout turtelv assav cata, 

Tnere are two thines whicn snould ae done to i l n i i i z e tne r i s x of a wrono decision, fie f i r s t i s to i n s i s t 
tnat a santQle of t i e ore be taxen •'torn eacn face. It needn't be a arooer cnarme- samme. aut everv e f f o r t 
snould be sace to ouicxly taxe, witn a roc* narrcner. a re3resentative cm:? sasiale. T n i s can 3e cone witnout too 
mucn delay to tne miners anc wnile i t does not or-ovide tne most s t a t i s t i c a l l y accurate r e s u l t , i t v i e l c s 
something to go on. Detailed sanales can tnen ae taxen aenind tne siners as alarmed. 

The ether step i s tne preoaration of level plans for eacn of tne d r i f t s . This can ae dene cuite cuickiy witn 
tne computer drafting and data-base software available on-site. Tne advantage of level plans i s tnat tney. 
readily indicate men tne d r i f t deviates froe tne srescribec course. In addition, tney arovice tne r e o l o c i s t 
with a sood aredidtive tool f o r i s o l a t i n g aotential trouale areas sucn as ̂ aults. vein arancies and l i t n o l o g i c 
contacts. Level olans w i l l be discussed furtner- i n tne next section of tms memo. 

LEVEL ftjftft 

In addition to f l a c c i n r arobleis witn tne d r i f t advance, tne .eve: plans are essential for orovicmc cuidance 
to tne miners witn regard to safety Hazards. I t i s a standard oractiss on a l l l i n e - s i t e s tnat warnins ae l i v e n 
men tne d r i f t i s i n cancer of intersect ma a d r i l l n o l e . Suarcs can tnen ae aostec to prevent surtace workers 
frora beina injured by fly-rocx sroaelled out of tne c o l l a r s . ~ne miners snoulc also 3e warned aaout f a u l t s . 
veins, dyxes and anticipated cnances m rocx-tyae. esaecial.v wnere variations i n crourc conditions are 
exaectec. This sonetines allows then to aroaerlv areaar-e for sad ground or increased water flow. 

http://bawo.es


Eacn clan snoulc Be areaared at 1:250 scale arc snow tne mine survey enid, r n . l n o i e pierce-ats, interpreted 
vein traces, a i l otner geologic contacts, and slanneri workings. Ps tne d r i f t s are advanced, otner cosies or 
overlays of tne slants can snow any or a l l of tne following: d r i l l h o l e s encountered, actual vein traces, assay 
information, test-noles, l i t n o l o g y . alteration and d r i f t outlines. 

MflfcCHlME VEINS 

Geologic aaaaine of tne surface p i t arc interpretation of tne d r i l l sections indicate tnat tne vein branches i n 
several l o c a l i t i e s . Tne Rain Dold-aearinc structure rowers sore continuous ano of consistently moner grade 
tnan tne branches. In general, t h i s nigner trade material corresponds to tne zones of stronrest cuartz 
mineralization, however, instances way occur wnere a srancn free tne Main zone w i l l aaaear. for a rounc or two 
i n tne d r i f t , to be tne stronger structure. In sucn circumstances, tne ceo.onst w i l l not have assays to 
suaoort a decision, and must decide which brancn to follow based solely on the vein c h a r a c t e r i s t i c s , d r i l l 
interpretation and level plans. 

In the d r i f t , i t may be possible to carry ootn branches i n the face for awhile. Once the assays for eacn 
brancn are returned then a r e l a t i v e l y small correction to the heading can ae made. I f the branches diverge too 
rapidly to follow both, then the c a l l must be made based on duartz content and the level plans, witn further 
suaport froe test-holes as the fade i s advanced. As was previously stated, the d r i f t may ae advanced as such 
as two rounds or more (12 feet olus) before the assays catch up. In the event of a mistake, a correction can 
be made by slashing at the soint of the bifurcation and continuing tne d r i f t on the aroper heading. 

The raises provide a d i f f e r e n t challenge. They are l i k e l y to be too small to expose two branches of the vein 
system at any one time. In addition, i f they are driven on tne wrong vein, they are often mien more d i f f i c u l t 
to dorrect and t h i s w i l l have a serious effect on tne test stuping. Consequently, a orocedure i s herein 
orooosed that should reduce the r i s k of following the wrong structure. The procedure i s as follows: 

1) Both d r i f t s should be mapped and sampled i n d e t a i l arid the ore boundaries sainted uo 
and surveyed. Test-holes w i l l have been already seen d r i l l e d at regular i n t e r v a l s 
aiong the d r i f t s . 

2) Cross-sections should then be drawn at the centre-line of each of the raises 
to be driven. These sections w i l l incorporate the test-hole, survey and 
assay information collected i n the d r i f t as well as any surface d r i l l i n g 
data. 

3} Designs for the r a i s e s can then be develosec whicn assume s t r a i g n t - l i n e ore 
boundaries between the l e v e l s . Besuing parameters can also he defined 
according to these assumed boundaries, l i n e and grade for each raise can 
tnen oe determined and provided to the contractor along with layouts. 

4) The contractor's engineer can orovide the miners with l i n e f or the raises which can 
then be driven ser the design parameters. Geological monitoring would consist of 
mapping, sampling, measuring the ore-round s i z e arid widening or narrowing the ore-
rounds as reouired. Deviation from tne design heading would se done only after 
careful consideration and i n extreme circumstances. 

The distance from level to level i l 3 to 15 metres) i s small enough that there should not ae much variation i n 
vein orientation between them. Experience gained i n the open-pit indicates that s t r a i g h t - l i n e boundaries for 
the ore can be assumed over such small distances. Any small flexes that do occur can be accomodated by 
narrowing the ore rounds or slashing afterwards. 



HflLEJlES 

Tne lastest d r i l l i n g r e s u l t s indicate that tne grade of the vein say not be as consistent at depth as i t i s on 
the surface. This Means that the workings may aass through portions of the vein that do not contain gold 
values above the 0.5 ounce/Ton dut-off which has been established for the programme, ftgain, due to the lag 
time m receiving assays, there w i l l be at least two rounds of d r i f t or one round of raise taken before the 
grade of a particular round i s known. By that time, under the present mine plan, that vein muck w i l l have been 
blended with other material i n the remuck bay. This w i l l r e s u l t i n a reduction of overall ore grade. The only 
way to adOress t h i s problem i s to keep each ore rounc separate u n t i l the grace i s known. This would mean that 
each ore round would have to be trammed to surface at placed i n a discrete p i l e , l a b e l l e d , and dealt with once 
the assays were returned. I t may not be practical to do t h i s and perhaps you may wish to just accept the lower 
grade material. 

PIT LIMIT 

As we discussed, the ultimate p i t l i m i t was designee to dome perilously close to the uppermost d r i f t . I t would 
pe adviseaoie to perhaps r a i s e t h i s pench height by two metres to prevent an inadvertant oreaktnrouqh. 

mm TURN BfflWJB 

A cuick check of mine ecuipaent performance has c o n f i n e d that a turn radius of IS metres i s ideal for tne s i z e 
of equioment that you are proposing to use i n future mining a d t i v i t i e s . 

I hope you find these recomaencations reasonable and useful. I look forward to following the progress of the 
project and wish you the best of luck. Again, thank you very much for the s i t e tour and I look forward to 
hearing from you i n the near future. 

Regards, 

D. W. Rennie 

dc. J . S t o l l e r y 


