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SHEET 1 of 1 
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DESCRIPTION OF MATERIALS SAMPLES 

- AND OBSERVATIONS :r .J COLLAR 0 :I: ,_ 
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BOREHOLE LOG 1 4 SHEET.. _J:>f •. _. 
6
.
163

~
0 

PROJECT .... I<"r·77c.1~ .. {;J:ll111 .. .Joint Ventur"..... .. .. -.... PROJECT N9 KAl1. 

~i~=TI~: 11\:-:-(), ::-Yiikoi:\; , ... ... ...... ······· E~UIPMENT ..... Longyeai; 34 

DATUM .... C.round.. ... ... . ........ .... . . ..... .. . COORDINATES: N.. E ... . 

DATE: START ....... 12th .. Ju1y ... ' .. 7] ............. GROUND ELEV .. 

FINISH .. ...... l{i.t,h .. July ... !.].].... ...... DW. 90.~. 

DISTURBED 

~ 

SAMPLE CONDITIONS 
UN01STUR8EO 

~ 
NOT RECOVERED 

[SJ 

. .... BEARING 

.) .. 

SS SPLIT SPOON •.. ~.J,. .... mmO.D. 

DC DIAMOND CORE •• BQ. SIZE 

l" BULK DENSITY ( 1/m~) 

K PERMEABILITY ( cm/He ) 

X PENETRATION 'N' (eLOWS/30cm) 

G---£. PLASTIC I. LIQUID LIMITS 

'iT SHELBY TUBE ••• ,, •• mmQO. 

AS AUGER SAMPLE 

WS WASH SAMPLE 
00 DRIVE OPEN 

V IN-SITU VANE (kg/cm2 ) 

~U. UNCONFINED COMPRESSION (kg/cm2) 

PP POCKET PENETROMETER (kg/cm2 } 

Cu UNORAJNEO SHEAR STRENGTH (kg/cm 2) 

0 WATER CONTENT {w%) 
..2. WATER LEVEL 

GEOLOGIC PAO FILE 0 SAMPLES TESTS TEST RESULTS 
Z< >-

• 
" Q w 

DEPTH ELEV, :; ,. Q w "" < :; z ~ o" 
~~ z • <i ~ < < 

fl m m 
u 

. 

-
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4 

-

6 -

. 

-
8 

. 

l(} 

-

IIIICO U 001 

OESCAIPTION 

Till: Greenish-grey 
silt and sand with 
traces of gravel and 
cobbles. 

Some oxidized gravel 
observed throughout 
the soil. Thin 
layers of oxidized 
till noted in SS 
sample 114. 

Compact to very 
dense material,well 
graded, sub-angular 
to sub-rounded 
particles. 

Till: Dark grey 
silty and gravelly 
sand with traces of 
clay. Very dense 
material of low 
plasticity. Cobbles 
and boulders noted. 

< :; 

.!2'. 

~ ;;; 0 z > w N () "' 0 u > < . 
1020304()50 60 7080 w 0~ ~ ~ ~ 

X i;s 8'. N=22 
'---' 

-
X 2 ss 91 N=22 3,334.3_ 6-. 

'--

~ ss 7' 3 N=53 
~ 

~ 

~ 4 ss 0 N=l02 
•J 

X 5 ss 4. N=l47 
'-

,_ 6 ss 0 N=l45 
3 cm 

-
X 7 ss .0( N=lll 
'- r. 

-IX s sstlo N=l65 18°6 ~4 2 
'--

FIGURE A-17A 
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BOREHOLE LOG 
SHEET . }. lful· 4 

PROJECT Kerr-CNRL Grum Joint Venture PROJECT N9 6163.:.o .. mr.:.77:.:.1 ......... ........ -. .... ... .. 
HOLE N9 ... ........ EQUIPMENT .. Longyear .. 34· · 
LOCATION ... Fa.r.o ;·_-_Yul<bri ;··.·.· ...... ....... . . . . . . . . . . 
DATUM ... Gr:ound .. .... . . . . . . . . . ... ... .. . ..... .... ...... COORDINATES: N .... E 

DATE: START ...... -12th.· Ju1y, · · ! · "/. 7 · · ····· . .... . GROUND ELEV .. .... 
FINISH ... · 16-th .. J.uly .. -1 7-7 .... ... " ... ········ . .... DIP,, ..... 90.~ .. . ....... BEARING. 

SAMPLE CONDITIONS 
OISTURBEO UNOlSTURBED NOT RECOVERED 

~ [:.ii [SJ 
ss SPLIT SPOON,, 5.1 ... mmO.D. .. BULK DENSITV { t/m') X PENETRATION .•. 
DC 01AMOND coReBQ ... size K PERMEABILITY ( cm/ue ) G---£ PLASTIC l LIQUID LIMITS 

ST SHELBY TUBE.,., ... mmO.O V IN-SITU VANE (k,a/cm~) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE ~~ UNCONFINED c9MPRESSLOH (kg/cm2

) 1 WATER LEVEL 

ws WASH SAMPLE pp POCKET PENETROMETER (kg/cm 2 ) 

DO DRIVE OPEN C0 UNDRAINED SHEAR STRENGTH (kg/cm2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS • 
" %< ,. 0 w ,w 

DEPTH ELEV. ~ ~j c w .~ < ~ z ~ 
DESCRIPTION < z ~ • u ~ < < 

" 0 0 z > w N () "' "' 0 It m m • u " < ~ ~ W o"'-e ~ 
10 20 30 AO SO 60 70 80 

' 12. 

" 

-
X 9 ss 91 N=l37 

- ( 

C 14 

.• 

Till: Dark grey 
sandy silt and grave 

16 with some clay. 
Medium plasticity, 15-: 1( ss 0 N=l21, - 9 X 

cm 
lJ ss 0 N=llS 

- ~ 
' l 

1 s· 
Till: Dark grey 
clayey silt and 

I 
gravel with some 
sand. Medium g 1 ss 0( N=l09 
plastic-ity. 18 ' \ cm 

I _ 20 

I Till: Olive green 
- sandy silt and 

gravel with some 

lillCO H ~· I 
FIGURE A-178 
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PROJECT. Kerr-CNRL Grum Joint Venture PROJECT N9 . .. KAM 6163-0 ... iiiF'1f.::t················ ······························ ........ ................ .. 
HOLE N9 ..... ..... ...... ................. EQUIPMENT . ... Long.year: .. 34 .. Jiai:'o . Yukon:-· ... . LOCATION .. . ,.. . ........ ....... .... ..... .. ... . ............ . ..... ······· .............. 
DATUM ... .. ... Ground ... ....... . . COORDINATES: N ... ··············· E . . 
DATE: START ... ...... iit:h J;;iy 'ii . ... ..... GROUND ELEV .. ...... .............. 

FINISH. ........ ...... 16th .. July: . '77 .... ..... .... DI~ 9.Q.~ ...... ....... . ... BEARING .. .. 
SAMPLE CONDITIONS 

OISTURBEO UND1STUABEO NOT RECOVERED 

~ c;;jjji cs;;:] 
ss SPLIT SPOON . .s.g .... mmO.O. ... BULK DENSITY ( 1/ml) X PENETRATION .•. 
DC OIAMONO CORE ... .Q .. SIZE • PERMEABILITY ( cm/He ) @-A PLASTIC .I LIOUID LIMITS 

ST SHELBY TUBE .. , ..... ,mmo.o. V IN-SlTU VANE (kg/cm2 ) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE ~~ UNCONFINED COMPRESSION (k;/cm2) SL WATER LEVEL 
WS W.t.SH SAMPLE " POCKET PENETROMETER (kg/cm 2 ) 
DD DRIVE OPEN c, UNDRAINEO SHEAR STRENGTH (kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS •• ,. ,. C) "• :; ,. •u 
DEPTH ELEV. ~i o· • .~ < :; z ~· DESCRIPTION ~ 

% ,. • <i ~ ;;; < •• 0 % > • N u "' u" fl m m • " u > • . . 

102030~50 60 7080 W o"'-e ;;'1 ;;'1 "" 
clay. A few cobbles 

~13 s 01 N=247/ 
and boulders. Some 21 
oxidized and altered 

cm 

gravel. Slightly 
plastic. I<::;: 14 ,s 0 N=75/ 

L 0 cm 
Till: Dark ~r.ey 15 )C 6' 

24· sandy silt and grave 
with some clay. A 
few cobbles and 16 be 4: 
boulders. 

,s 1: N=75/ ~ 17 
3 cm 

26 

L-

Till: Olive green 
gravelly and silty 
sand with traces of 

,_ 28 clay. Cobbles and 
boulders in traces. -
Low plasticity,well IX 11 ss 8 N=l87 
graded,sub-angular ,_ . •I 

particles. 

L-

3C I, 0' '"" " 

~ 1 ss 7 N=256 
3, I l 

L-

MICO ~I oo, 

FIGURE A-l?C 



--------------@montrea eng1neer1ng company, imited------------~ 

BOREHOLE LOG 
SHEET ..... 4.. ~ .. '.·.·.· .. ·. 6t6J.::.o 

PROJECT .. · l~ ·1+t::~.RL .. Gi::,mi . JP.i.o. i; .. Y ,m.t.1,1.,............. . ......... PROJECT Ns .. 
HOLE Ns ......... :: ... ::-..............................................•. Eau1PMENT .Lrmgys!.,u:: .. 34 .. 
LOCATION .... f.•?J::q , ... XµJ~.Q.IJ.. ~ ... ,. . .. . ... . .. .... . 
DATUM ....... Gr.o.und .... ................ "..... . ................... COORDINATES: N . . . . . . . . . . . E .. . 
DATE: START ..... 12.th .. July ... •.].]. .. ...... . ........... GROUND ELEV •..................... 

FINISH ...... 16.th .. July ... ~.7.7. ... ........ . ....... DIP ... 90.~--- ......... BEARING 

SS SPLIT SPOON ... s.i .... mmO.O. 

01STURBEO 

~ 

SAMPLE CONDITIONS 
UNDISTURBED 

[::.;;ij 
'( BULK DENSITY ( t/m3) 

NOT RECOVERED 

[SJ 
X PENETRATION 'N' 

DC DIAMOND CORE~~, .. SIZE 

ST SHELBY TUBE....... mm0.0 

K PERMEABILITY ( c:m/Hc: ) 

V IN-SITU VANE (kf1/cm2 ) 

<\U. UNCONFINED COMPRESSION {k11/em2) 

13--£ PLASTIC ,. LIQUID LIMITS 

0 WATER CONTENT (w%) 
AS AUGER SAMPLE SL WATER LEVEL 
WS WASH SAMPLE 
DO DRIVE OPEN 

PP POCKET PEHETROMETEA (kg/cm 2 ) 

Cu UNDRAINED SHEAA STRENGTH (kg/cm2) 

GEOLOGIC PROFILE ~. SAMPLES TESTS TEST RESULTS ,. C 
•• •• 

~ 
o• •o 
~i c • .~ ., 

~ z ~· DEPTH ELEV, 

fl m m 

34 . 

36 

L 

' 38 · 

C. 

40 

L 

~42 

. 

C. 

MICO II 001 

DESCRIPTION 

Approximate bedrock 
surface. 

Phyllite: · Soft, 
highly altered, 
decomposed and frac
tured. Dark toned 
rock with brownish 
red -rust zones. 

---------
Bleached phyllite; 
Buff to yellow-grey 
earthy lustre in 
spots. Fine to mediup 
grained, falia tion..., 
45°. Microfolding, 
extremely altered by 
oxidation. Chlorite 
in stringers with 
disseminated calcite 
throughout rock. 
Highly sheared from 
37.38-37.56 m, prob-

\able fault gouge 
from 40.3-40.7 m. I 
Massive sulphide: 
Reddish hued rock, 
fine grained folia-
tion-50° to 70° but 
not well developed. 
Sphalerite and galen~ 
are the major consti 
tuants of the or~ 
~ END OF H()LE 

AT 42.10 m 

• " • 0 
z O• • <i ... < •• 0 z > • N u "' "' o" C " • 

10 20304050 &O 7080 W o"'-e: ~ ... ... 

I:::;;. 21 S S O N = 214 f-t-t-.-+-+-l-+--+-1-+--+--+--+-
9 cm 

2· ss 0 N=230 
15 cm 

2:Dc 8 
I CJ 

2: DC 8 

2, DC 6 

2' DC 7 

2, DC 7 

FIGURE -1 lJ 



@ t mon rea eng1neenng company, I' - d 1m1te 

BOREHOLE LOG 
SHEET .. . J .. .. OF ... . .5. ........ 

PROJECT ... Kerr-CNRL Grum .J.qint Vs;nture. ...... . ... PROJECT N9 . .!W1 6163:cO 
HOLE N9 .. 

·····stt::77::12············· ........ .. ..... .. ........ EOUJPMENT ti:ingyear 34 
LOCATION .... ... tiirii, Y~kiiiii .. ..... .. . ......... . ...... 
DATUM ... .... .. Cir:"u,:id ..... .... ..... . ....... .... .... . ... . COORDINATES: N .. . ..... E 

DATE: START .. .1.0th .. Sept., ... !77 .... GROUND ELEV ... 

FINISH .. lSth .. Sep.t., .. • 77. .. .... .. . ...... Dlf>. ... ..9.0.~ .. . .. . BEARING ..... 

SAMPLE CONDITIONS 
DISTURBED UNOISTURSED NOT RECOVERED 

~ c:;;;i [SJ 
ss SPLIT SPOON.J~·· .mmO.D. ¥ SULK DENSITY ( t/ml) X PENETRATION 'N' (eLows/30cm) 

DC DIAMOND COR • , • ,SIZE K PERMEABILITY { cm/uc } (3-,&:,. PLASTIC l LIOUID LIMITS 

ST SHELBY TUBE .... ..• mmO.D • V IN-SITU VANE (kQ/tm2 ) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE ~~ UNCONFINED COMPRESSION (kQ/cm2) SL WATER LEVEL 

ws WASH SAMPLE " POCKET PENETROMETER (kQ/cm 2 ) 

DD DRIVE OPEN C0 UNDRAINED SHEAR STRENGTH (kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS • -.. > Q w 

~ 
aw ,.. 

DEPTH ELEV. O" 0 w " !:; z ~ 
DESCRIPTION ~ ~~ z O• • u .., 

" • 0 z > w N u "' "' 0 

" m m • u " • w 0~ ~ ~ ~ n 102030.050 60 7080 

Sand, brown with 
some silt and some 
gravel. Slight oxi- -

X dation 1 ss 5' N=24 7 q ~ ,. 
- proven to a 

depth of 1. 28m. Sub- -
angular to sub-
rounded particles. -2 '{:ompact. I 

2 ss 0 N=ll 
Till: Brownish green 

~ sandy gravel with 3 ss 6 Q , 7 " ,. ' 

" 
some silt and some 
clay. Well graded, 
good plasticity, 
sub-angular to sub- -4 rounded particles. X 4 ss 11 N=46 

'-- --- I~ Till: Olive green 5 ss 4· 
> gravelly and silty I 

clay with some sand. 
\Highly plastic, I - ·-·· ~. . ! .. ~ .. ~ .. 

dense. 
6 I I -

>- -- - - ~ - - 6 ss 5' N=l47 Q 0 .-:t "-

Till: Olive 
,; 

green 
gravelly and silty 

- sand. Some cobbles 
and traces of 

- boulders. Very -
dense. X 8 7 ss 4' N=88 

'-

Till: Olive green to 
dark grey silty clay -
with some sand and -

10 - traces of gravel. 8 ss 0 
- Plastic, black -

streaks of organic X 9 ss 7'. N=90 
material in traces. ~ -

"- v 
.. ,co 2' oo, 

FIGURE A-18A 



r--------------@montrea engmeermg company, imited------------~ 

BOREHOLE LOG 
SHEET 2 OF '.j 

PROJECT.. Kerr-CNRL Grum .JR.tP..t .. V~n.t;~:i;-~-- ... PROJECT N9 KAN 6163-0 
HOLE N9 ....... 'il'fi;:77 :.:it............ . .. . .. .. . . . . .. . ... . .. . EQUIPMENT .... Langyear .34 
LOCATION ·.·.·.·.·.·.·.-_tii-.i.9.·;.·:.tl-ik'Pii..','.".". .. . .. . 
DATUM ............ Ground ......... ····· ......... . 
DATE: START ..... LOth .. Sep.t., .... 1.77 ... 

FINISH .. 18.th···Sept, ... .' .. ]7 .. ········· 

....... COORDINATES: N .. 
. .. GROUND ELEV .. 

DIP ...... 90.~--

DISTURBED 

SAMPLE CONDITIONS 
UNDISTURBED NOT RECOVERED 

~ [:;ii [SJ 

E 

.... BEARING 

ss SPLIT SPOON,. 51., .mmO.D. l" BULK DENSITY ( t/m') X PENETRATION N' 

DC OIAMOHD CDaEll.Q. ,SIZE 

ST SHELBY TUBE ••••. •. ,mm0.0. 

I( PERMEABILITY ( cm/,ec ) 
V IN-SITU VANE (kg/cm 2 ) 

<\U.. UNCONFINED COMPRESSION (kg/cm2) 

G-£ PLASTIC & LIOULO LIMITS 

0 WATER CONTENT (w%) 
AS AUGER SAMPlf SL WATER LEVEL 

ws WASH SAMPLE 

DO DRIVE OPEN 
PP POCKET PENETROMETER (kg/cm 2 ) 

Cu UNDRAINED SHEAR STRENGTH (11g/em 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS 
z< TEST RESULTS 

> 0 
• 
,: 

~ 
,. 

a "' o• • ~; 
~ < z ~ 

~ 
~ < 

DEPTH ELEY. 

II m 

12 

-

14 

. 

-
16 

-

18 -

> 
,_20 

22 

m 

.. ICO II 001 

DESCRIPTION 

Same cobbles and 
boulders up to a 
depth of 9.8 m. 

Till: Dark grey 

I 

sandy silt with some 
clay and some gravel 
Slight plasticity, 
very. dense. 

- - - - - - --
Till of a higher 
clay content, high 
plas·tici ty, sandy 
silt partings. 

Sandy silt: Dark 
grey co1our1 uniform 
with a trace of 
gravel, Sandy 
partings, thinly 
laminated structure. 

Clayey silt with 
same sand and traces 

~ 
" 

.2. 

z O• • u 
0 z > • u > < 

< 
H u "' "' 0 

w Q~ "' "' "' 1020304050 60 7'080 

/a 4 h 

-
't 10 s. 1( 0 N=67 

•I i 

i 
i 
I 

I 

I 

ts: 11 3S 0 N=351/ 

- 24 cm 

X 12 ss 9, N=l38 ,, -

-
~ L SS 7 N=l56 

I ~.J .J J.Q :J 

I 
I 

' I X 1, ss T N=204 

FIGURE A-188 



,--------------emoOHtKII cngmecrmg tompgny, llffllTttQ 

BOREHOLE LOG 
SHEET .. .3. ... OF.. .5. 

PROJECT ........ .Keri;-
7

CN.JlL .. Grum .. Jo.int .. van.tu.re........ .. ... . . . PROJECT N"KAf! .. 61.63-0 
HOLE N9 ..•...... ITT!:7.i .. ::) .. ~ ... ........................................ EQUIPMENT ......... LQngye.ar ... ).4 ............ .. 
LOCATION_ ......... F.aror:ou"dYuko.n ~-.. . ......................... '.... . ............... . 
DATUM.. G Ll ........................ COORDINATES: N .................. E 

DATE: START ·ioth .. S~p.t.i ... i.ii ......... ··.·.·.·.·.·.·.·.·.· ..... ·.· ... GDRIPO. " .. N.90 .. o.E·o·L·E··v. ....... . ............... .. 
FINISH ... 18.cb:.:,_s.e.p.J; ...... ' .. V... ........ .... .... BEARING ... 

ss SPLIT SPOON .••• 5.lmmO.o. 
DC OIAWOHO CORE ••• BQSIZE 

ST SHELBY TUBE •..••..•• mmQO. 

AS AUGER $AMPLE 

WS WASH SAMPLE 
DO DRIVE OPEN 

GEOLOGIC PROFILE 

OISTUABEO 

SAMPLE CONDITIONS 
UH01STURBEO HOT RECOVERED 

~ ~ cs;J 
'( BULK DENSITY ( t/ml) 

K PERMEABILITY ( cm/He ) 

V IN-SITU VANE (k,;i/c.m2 ) 

',U. UNCONFINED C0MPRESSl0H (k1:1/cm2) 

PP POCKET PEHETROMETER (k,;i/cm 2 ) 

Cu UHORAIHED SHEAR STRENGTH ( k9/cm 2) 

0 SAMPLES TESTS .. 

X PENETRATION 'N' (oLows/ m ) 

G-,li\. PLASTIC & LIQUID LIMITS 

0 WATER CONTENT (w%) 
.5L. WATER LEVEL 

TEST RESULTS 
> 

DEPTH ELEV. " 
,w c w .~ 

< o" 
[3 f 

< ~ " ft m 

24. 

. 

26 

28. 

m 
DESCRIPTION 

of gravel, inter
layered with a sand 
and silt. Dark 
grey colour. 

!---+---------+ 
Till: Dark grey 
gravelly and sandy 
silt. Well graded, 
very·dense, sub
angular to sub
rounded particles. 
Traces of cobbles 
and boulders. 

Till: Olive green 
gravelly and silty 

• " • 
% ~ • <i 
0 % > w u " • 

~ 15 S 7'.N=218 

I-= 16SS O N=lOl/ 
3 cm 

1 SS 1, N=ll6 

11 ss 0 ~=125/ - cm 
~ 

N 0 "' 
V.' 0~ 

~ 
10 20 30 40 SO 60 70 80 

~ sand with some clay '\ 0 N=286 9 ss 
Very dense, well -
graded, low plas- -
ticity, sub angular X ,0 ss 75 N=345 . 

'6=2. 34 to subrounded -
particles. Traces 

30 of cobbles and 
. boulders . 

= 121 St 0 N=201/ 
9 cm -

~ 22 s 45 N=l58 
1 :n 

~ 

32 · 
. 

IUCO 1' 001 

• 
" 0 • z ~ < • "' 0 

;,..e ~ 

I,( '( 

f'IGURE A-18C 



mon t rea engmeering company, limited 

BOREHOLE LOG 
SHEET ... 4 ... .. OF ..... 5 ......... 

PROJECT .. .... Kerr-CNRL G.r.1,1.111 .. Jo:Ln.t; . .V.?.ntllre . ...... ... ... ... . ... PROJECT N9 . . . . MM .. 61.6.3.-0 
HOLE N9 ... ·· iiir n.::ir .. ......... .... ...... ...... ..... EQUIPMENT .. ..Lon.gy.ear 34 . ............ 
LOCATION .... . .. film.,. Yu\<,,m •... .... ........... ...... ....... 
DATUM .... ·'rrWllng.; 1:;·· '77 .... ..... ............ ...... COORDINATES: N .. ........... E 

DATE: START . . . .. ... . . . ..... .P .............. ... ...... ............. . . GROUND ELEV .. . . ................ ., 
FINISH .. 1.8.th .. Sept ..... '.7.7.. .... ...... ............... DIP ..90.~ ...... .... . . _BEARING. 

SAMPLE CONDITIONS 
DISTURBED UNDISTURBED NOT RECOVERED 

~ c:;;;;;jji [SJ 
ss SPLIT SPOON.,.-~-~. ,mmO.O. ... BULK OENSlTV { t/ml) X PENETRATION .. 
DC DIAMOND CORE,.,, . , SIZE K PERMEABILITY ( cm/He ) (3.....£ PLASTIC l LIQUID LIMITS 

ST SHELBY TUBE .... mmO.O V IN-SITU VANE (kt,a/r.m2 ) 0 WATER CONTENT (w%) 

" AUGER $AMPLE ~~ UNCONFINEO COMPRESSION (k'o1/cm2) ..lZ. WATER LEVEL 

WS WASH SAMPLE pp POCKET PENETROMETER (ko/cm 2 ) 
00 ORI\IE OPEN Ca UNORAINEO SHEAR STRENGTH (kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS • 
" z< ,. 0 w 

DEPTH ELEV. ~ 
,w 

ci w 
,. < ~ z ~ 

DESCRIPTION ~ ~i z •· • <i ~ ;;; < • 0 0 z > w ·" u "' 0 It m m • u - • ' ' ' .. 
~ ~ ~ 

10 20 30 40 50 60 70 80 w N 

' 

34 
;<23 ss 7 N=65 

~ ...... -
. 

----- - - -
Till: Olive green 
silty and clayey 

36 . sand with some -
gravel, high X ' ' SJ l 

plasticity. 24 ss 0 N=63 -
~ 

38 I= 2'. ss 0 N=200, 
6 cm 

~ 21 ss 0 N=l30, . 
~ 6 cm 

40 ~ 
~ 2 ss 0 

I 21 DC 7 
- Till: Olive green 

)< to dark grey gravel- 2' ss 0 N=llO h ? ,~ ?1 

- ly silt and sand. 
Some cobbles and 3( DC ,8 
traces of boulders. 
Very dense, well 

_42 graded, sub-angular X 31 ss 33 to sub-rounded part/ ' ~ 

icles with a pre- 3: l)C 9 
. ponderance of altere, 

phyllite. I 
c- Bedrock at 42.29 m 3 DC n.1 
44 
llllCO U "" FIGURE A-18D 



.----------------@montrea engmeermg company, imited ------------~ 

LOG BOREHOLE 
SHEET ... ? ...... OF ... ~ .......... . 

PROJECT. . . ... · lA'}J·~~P., .. 9n.@ .. J9.tnt .. \l.<e.I)t.,.n::e .. ... . . ....... PROJECT ND .I.<Af,1 .. 616.3::-.0 
HOLE N~ eau1PMENT ... Longy.ea.r: .34 .. . ......... . 
LOCATION·.·.· ·.·.-.. -.)~?f~--~·-·.x.i~9;f~.-.·.·.·.·.· .·.·.·.·.-.·.-........... ·.·.·:. . .. ........ . .... . 
DATUM .......... Gr.ound---· ........................................ COORDINATES: N ...... . .. ... E .. 
DATE: START ... 10.th . .Sept •... 1 77 ........................... GROUND ELEV •....•... 

FINISH .. 18.t.h .. Sept ...... ~.7.7 ............................ DI~ ..... 90.~ ........... BEARING 

DISTURBED 

~ 
ss SPLIT SPOON, •• -?+ ,mmO.O. 't BULK 

DC OIAMOND ' 

SAMPLE CONDITIONS 
UNOISTURBEO 

c.iiiiii 
OENSITV { t/ml) 

NOT RECOVERED 

CS] 
X PENETRATION .•. 
@-£ PLASTIC & LIQUID LIMITS CORE, '.BQ .. SIZE 

ST SHELBY TUBE ..... .. mmO.D, 

PERMEABILITY ( cm/He ) 

V IN-SITU VANE (k13/c.m2 ) 0 WATER CONTENT (w%) 
COMPRESSION {k',1/cn/) .. AUGER SAMPLE ~u. UNCONFINEO SL WATER LEVEL 

WS WASH SAMPLE " POCKET PENETROMETER (kg/cm 2 ) 
DO ORIVE OPEN C" UNDRAINED SHEAR STRENGTH (k .. /,;m 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS 
Z< >-

• 
Q iii 

:i ,w 
ci "' < ~ z ~ o• w 

~i 
.., DEPTH ELEV, 

II m m 

46 -

48 . 

-
. 

. 
.50 . 

. 

52 

. .. 

54 

lillCO tt 001 

DESCRIPTION 

Quartz sericite 
phyllite: grey, fine 
grained. Silvery 
sheen on cleavage 
planes, some white 
quartz present in 
bands up to a thick
ness of 5cm. Folia
tiot1.;;;650 to 75°, 
microfolding noted, 
alterations not 
prominent although 
slight epidotisation 
Fault gouge from 
53.3 to 54.6m. Most 
of the fractures in 
the recovered core 
are due to foliation 

~ • 

END OF HOLE AT 54.57 m 

z 0 • <i < < 0 z > w H " "' "' 0 u > < 
'It' 0~ ~ ~ ~ 10 20 30 40 50 60 70 BO 

'9 35 S: 7 5 N= 16 7 / r-+-+-t-++-r-+-+-+-+--t-t--+-1 

24 cm 

36 D< lC 

37 lC li 

38DC l' 

39IDC 5( 

4C IDC 2' 

4 IDC 5' 

4:Dc s 

4'DC a 

4 DC 6 

4: DC 5'. 

FIGURE A-18E 



~-------------@montrea engineering company, limited-------------, 

DEPTH 

It m 
u 

2. -

-

4 

. 

6 --

-

8 -

. 

lC 

SHEET. l OF 6163 ;:Q 
PROJECT ........ ~trr.77~~~!c'. <;;i,um . .:foint Y\Snt:ur:QUIPM LOUPRO~~cj jf l<Aff 

BOREHOLE LOG 

HOLE N9 ... .. ....... .. ... ... ... .... ... ... . . .. .. ..... ENT ......... gY ......... ........... ·········· 

D
LOACTUATMION .. c·r· .

0 
. . u.lffdt:f:! , .. , x~~.QP.. 1 . •••.••.••••••••.••••.••.•••••• , • • .. • • • • . • • • .. .. • • .. • • • •• . .. • . ............... . 

. . .. . . .. . . . . . COORDINATES: N ............... E.. . ..... . 

DATE: .. :t::~:· ·_. :~~i} ~:::~? Etf: l{'_ -._ .. ·.· .. ·:.·~-~ .. ·:· .... : .- ·_·: _. .· :.· .· .... ~~~~-~~1.~~~--·.·.·.·.·. ·_ ·_·_·, ~ ---~~-~~;~~ · ·.·.·_·_·_ .... ·.·.·.·.· ... . 
SAMPLE CONDITIONS 

OlSTURBEO UNDISTURBED NOT RECOVERED 

cg] [:;ii [SJ 
ss SPLIT SPOON ~ ):_ .. , . , ,mm 0.0. "( BULK DENSITY ( timJ) 
DC DIAMOND COREBQ ... SIZE K PERMEABILITY ( c:m/uc: ) 

ST SHELBY TUBE ...... .. mmO.O. V IN-SITU VANE (k'il/e.m1 ) 

AS AUGER SA.MP!..£ ~~ UNCONFINED COMPRESSION (k;/cm1) 

ws WASH SAMPLE pp POCKET PEHETROMfTER (k;/cm'l) 

DD DRIVE OPEN C" UNDRAINED SHEAR STRENGTH (k'il/em2) 

GEOLOGIC PROFILE Q SAMPLES TESTS 
z< 

:; ,w 
ELEV. Q. 0 w .~ 

DESCRIPTION ~ ~· z •· • u 
0 z > w m • u > • 

Sand, brown, gravel-
ly with some silt. 
Compact, sub-angular -
to sub-rounded par- ~ ;s 4( 1 N=60 
ticles. 

Till: Brown silt ·and 
sand with some clay X and some gravel. 2 ss 5( N=21 
Traces of cobbles '--

and boulders. 
Well graded, sub-
angular to sub-
rounded particles, -
compact. X 3 ss 6 N=27 

'--

Till: Grey silty and S2.. 
clayey sand with -
some gravel. Highly \ 4 ss 0 N=30 plastic,angular to -
sub-rounded ·partic- s::: 5 ss 0 N=31 
les, dense. 'X 6 ss 61 
Traces of cobbles. c... 

Till: Olive green 
sandy clay with some 
gravel . 
Slightly plastic, 

~ very dense. 7 ss 8 
Traces of cobbles. 

X PENETRATION 'N' (eLOWS/30cm) 

@-&. PLASTIC & LIQUID LIMITS 

0 WATER CONTENT (w%) 
Sl.. WATER LEVEL 

TEST RESULTS 
>-< :; .., 

H u "' . . 

10 20 30 .W 50 ISO 70 80 WN ~ 

'i 1 ' 

"' 

. 
., 111 

. 

1 ·1q 
-. 

Q 
z 
< 
"' ~ 

/, ( 

" 

" 

• 
" w 
~ • 0 

"" 

1 

1 

1 I 

MICQ H 001 

FIGURE A-19A 



--------------@montrea engmeermg company, limited------------~ 

BOREHOLE 

PROJECT Kerr-CNRL Grum _J():int..Vs't1P1:r<J 
HOLE N9. sH::n.:.:Lr· ··· .... 
LOCATION ....... ):ii;9.~··.·_).\~1<;pp·_:_-· 
~:;t START GrmtBi. )9th '77 

FINISH Oct. 4th . '77 

LOG 

EQUIPMENT 

SHEET .. 2 ... OF 6 .
3

. 
L ·on"gROJeECTr Nl'4){.i\M 6].6 -0 
. .... .Y a j 

COORDINATES; N 

GROUND ELEV. 

DIP 90° 

E 

BEARING 

SAMPLE CONDITIONS 

ss SPLIT SPOON, •• 51. .mmO.D. 

DC DIAMOND CORE .BQ .Sl2E 

ST SHELBY TUBE .. mmO.O 

AS AUGER $AMPLE 

WS WASH SAMPLE 
DD DRIVE OPEN 

GEOLOGIC PROFILE 

01STUR8ED UNDISTURBED NOT RECOVERED 

~ [:;iii [SJ 
l' BULK DENSITY { t/ml) 

K PERMEABILITY ( cm/uc ) 
V IN -SITU VANE (ko/cm2 ) 

'\U. UNCONFINED COMPRESSION ( kg/cm2) 

PP POCKET PEHETROMETER (k9/cm 2 ) 

C<J UNDRAINED SHEAR STRENGTH (kg/cm 2) 

Q ,. SAMPLES TESTS 

X PENETRATION 'N' 

8--£ PLASTIC & LIQUID LIMITS 

0 WATER CONTENT· (w%) 
.51... WATER LEVEL 

TEST RESULTS • 
:i ,w 

" 
,.. 

~i w 
,. C " < ~ z ~ OEPTH ELEV. 

~ 
z •· ~ u 

0 Q z w • u " • 
~ < • N u "' "' 0 

W a~ N N ~ 
10 20 30 40 50 60 70 80 

II m m 
DESCRIPTION 

x s ss s 71=2.32 
12 - '---1--1-1-'-l ---l----l----l----l----l----1--l----l--....< 

-X 9 S S 5, N = 10 6 '--"i:--!---'-'-!----1--.l-l--!---l---l--!---l--' 

-

-X 10 Si 50 N=ll9 
16 ~ 

. 
~ 

-IX 11 ss 75 N=96 ?0 0 " I 

18 ~ -
~ 

. 

-
20- IX 12 ss 7: N=85 -

' 
. 

~ 

22 ~ l'. ss 0 N=l63 
lll(CO H oo, 

FIGURE A-19B 



@ mon t rea enganeer1n9 company, r 1mde d 

BOREHOLE LOG 
SHEET 3 .OF 6 

PROJECT. ..•. ijll:}7';~f-' Grum• .J.q tn1; .. .V.<c-.u turn. PROJECT NO ~M 6163-o 
HOLE NO ... EQUIPMENT .. .l;ongyear 
LOCATION .. ...... far.<?., .. .¥1-1\wn .•.. .... ....... 
DATUM ...... Grq1.111.d .. .. ...... .......... .. . .... . COORDINATES: N. . ... E 

DATE: START .. j~~~'. iigH:H GROUND Eb-EV .... 

FINISH. . ........ ow. 90 ..... BEARING 

SAMPLE CONDITIONS 
01STUR8EO UNDISTURBED NOT RECOVERED 

~ [:.ii CS] 
ss SPLIT SPOON •. 5.J. ,mmO.D. ¥ BULK DENSITY (1/mJ) X PENETRATION N 

oc DIAMOND COREBQ- ,,SIZE K PERMEABILITY ( cm/He ) (3-& PLASTIC & LIQUID LIMITS 

ST SHELBY TUBE ..... . _mmO.O. V IN-SITU VANE (kg/cm 2 ) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE ~~ UNCONFINED COMPRESSION (kg/cm2) SL WATER LEVEL 

WS WASH SAMPLE " POCKET PENETAOMETER (k,;i/cm 2 ) 
00 DRIVE OPEN c. UNORAJNED SHEAR STRENGTH (kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS • 
z< > C 

.., 

" 
,w 

"' 
w 

DEPTH ELEV. O" o· w < >- z ~ • .., .., 
DESCRIPTION • :; i z •· • u < < - 0 z > w N u "' "' u It m m • u - < 

\ w 0~ "" "" "" 10 20304050 60 7080 

More significant -
gravel content. 

-\ L4 Si 0 N=271 
-

24 - iZ Ls s: 10 '6=2 .. 44 
' 

? ?1 11 ? -

26 ~ 16 Sf 10) 

-

::g: 17 s 100 
28 -

-

' -

30 - 8 18 s 1(0 

-
-

32 - s 19 ss 0[ 
< •I 

-

IU:C:0 2' oo, 
FIGURE A-19C 



@ mon t rea engmeenng company, r 1mite d ··-. 

BOREHOLE LOG 
SHEET . 4 . . OF .. 6 .. 

PROJECT .. i<:ei: •. c-.CNRL .. Gr.um. Joint .. Ve.ntur:e. PROJECT NO .KAM .. 6163.,-.0 
HOLE N9 ... .. lll:l::-.77.,.,13 ............... ....... ............... EQUIPMENT .. r:.ongye a, r: 3 4 
LOCATION .... . fa,rn, .. Yu\<;c:m •.... .... ....... ..... 
DATUM .. ·~roind·········T······ ······· .. .... . COORDINATES: N. E 

DATE: START .. .. ep , ... 19.th .. .77. ........ GROU~B 0 ELEV •... 
FINISH .. .Oct •.. .. 4.tb. '. 7.7 .. . ... DIP: ................ .. BEARING . 

SAMPLE CONDITIONS 
DISTURBED UNOLSTUR8EO NOT RECO\IEREO 

~ [:;iii ~ 
55 SPLIT SPOON •. sg .. .mmO.D. y SULK DENSITY ( t/ml) X PENETRATION ·,· 
DC DIAMOND CORE .• , .Q ,SIZE ' PERMEABILITY ( cm/He ) @-£ PLASTIC & LIQUID LIMITS 

" SHELBY TUBE, .• .. . • ,mmO.O. V IN-SITU VANE (kg/r;m1 ) 0 WATER CONTENT (w%) 
AS AUOEA SAMPLE ~~ UNCONFINED COMPRESSION (1<11/cm:) ..IZ. WATER LEVEL 

W5 WASH SAMPLE " POCKET PENETROMETER (k<a/em 2 ) 

DO ORIVE OREN Ca UNDRAINED SHEAR STRENGTH (kg/em 2) 

GEOLOGIC PROFILE Q SAMPLES TESTS TEST RESULTS • 
z< ,. Q 

a 

~ 
,w w 

OEPTH ELEV. c" " • .~ < !:; z ~ 
DESCRIPTION · ~ f; ~ z •· • u .., < " Q z > • N u "' "' II m m • u " " 

e 
W o""'-e ~ ~ ~ 10 20Jo•oso 60 roso 

34 [2 'n=2. 36 20 s 10 ,. 

" 

-

0 " 
., los 

36 

rg 21 Si 10 

-
38 

--

::2 22 s 83 N=406/ 
18 cm 

40 -

-
/Predo;;:nan ti; 

- --\ silt 
- and sand sizes with 

some clay and some 
gravel. 

-_42 ~ 23 ;s_ 0( N=251 
-

-
-

44 - lo,. cc nr N 152 7 '~ " L 
MlCO H ~· FIGURE A-19D 



@ man t rea eng1neerm9 company, r ,mite d 

BOREHOLE LOG 
SHEET 5 .OF 6 

PROJECT. Kerr-CNRL Grum .. J9Jn1:_v.,m1:ure PROJECT N9 KN! 6l63-0 
HOLE NC? .. 

~H 77-:.:1) .... EQUIPMENT Long.y.eai;. 34 
LOCATION ......... f.9(r9.,. Y.ulw.n ... .. ... 
DATUM 

· .,;.,;/''0~~gpt; l?~h.· .. '?? . . ..... 
. COORDINATES; N. ... E 

DATE: GROUND ELEV. 

FINISH. .... Oct ..... A.th .. '.7.7 .. ........ DI~ . 90° ..... BEARING. 

SAMPLE CONDITIONS 
DISTURBED UNDISTURBED NOT RECOVERED 

~ ~ CS] 
55 SPLIT SPOON. ~Q .. .mmO.O. ~ BULK DENSITY ( t/ml) X PENETRATION 

.•. 
DC DIAMOND COR , . , , . . SIZE K PERMEABILITY ( cm/nc ) @-£ PLASTIC 6 LIOUIO LIMITS 

ST SHELBY TUBE .... ... mmO.O . V IN-SITU VANE {kg/tm 2 ) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE ~~ UNCONFJNEO COMPRESSION (k11/cm2) SL WATER LEVEL 

ws WASH SAMPLE " POCKET PENETAOMETER (kg/cm 2 ) 

DO DRIVE OPEN c, UNDRAINED SHEAR STAENOTH (kg/cmi) 

GEOLOGIC PAOFILE 0 SAMPLES TESTS TEST AESULTS • 
" z< ,. C . 

OEPTH ELEV. ~ 
,. 

c • "" < :; z ~ o> 
DESCRIPTION ~ ~; z O• • ,j ~ < < 

0 z > • ·" u "' "' 0 
It m m • C > < . . . 

N ~ ~ ~ 

l 
1020304050 60 7080 w 

-

46 
-
X 25 3S 65 N=243 
c.... 

e 

48 

8 26 ,s 0( N=312/ (, 

15 cm 

_so - -- - - -
Variable clay cont-
ent, slight to 
medium plasticity. 

- 8: 27 ss Q( N=250/ 
6 cm 

52 _ 
21 ss 0 N=lSO/ 

6 cm 

25 DC 21 
-

~ 30 s 25 N=269/ 
<...::, 24 cm ~ 31 Sf 83 

54 - N=226/ 
18 cm -

green\ Till: Greyish 32 DI 28 gravelly silt with 
l"'CO JI oo, 

FIGURE A-19E 



@ montreal engineering company, limited 

BOREHOLE LOG 
SHEET ... 6 .. . OF ... 

i1f1.::o 
PROJECT ... ...... Kerr.-,-.CNRL .. Grum .J.o.int .. V.e.nture . PROJECT NS .!Wl 
HOLE W? ... . .. BH.:-:7.7..,,13 ......... ... ····· . ...... ...... ... EQUIPMENT. .L0ngyear . 34 
LOCATION ... ... t;'}1i;'lihdY\\\Wn. ....... ...... 
DATUM ....... COORDINATES: N .. E ... .... ···························t······ .... . .. ....... 
DATE: START . . S.etp, .. l.9.th ... .7 7 .. . . " . . . ... .. GROUND ELEV. ..... 

FINISH. · ·Oet .• .. 4th ... •.:.n ... . .... . . . . . . .... ,. ... 011>. •. .... 90.0 
.• . BEARING. 

SAMPLE CONDITIONS 

01STUR8ED UNOISTURBEO NOT RECOVERED 

~ [:.iii CS] 
ss SPLIT SPOON .••• ~b· .mmO.O. ¥ 8ULI( DENSITY { t/ml) X PENETRATION 

.•. 
DC DIAMOND CORE,. , . SIZE K PERMEA81LITY ( cm/ue ) @--,,Q. PLASTIC 6 LJOUJD LIMITS 

ST SHELBY TUBE . ... ... mmo.o • V IN•SITU VANE (k'il/c.m2) 0 WATER CONTENT (w%) 

" AUGER SAMPLE ~~ UNCONFINED COMPRESSION (k9/cm
2
) 52. WATER LEVEL 

WS WASH SAMPLE " POCKET PENETROMETER (k9/cm 2 ) 

00 ORIVE OPEN c. UNORAINEO SHEAR STRENGTH (k9/cm1) 

GEOLOGIC PROFILE Q SAMPLES TESTS TEST RESULTS • 
" z• > 0 • 

OEPTH ELEV. :i 
,. 

Q • "" < :; z ~ 
DESCRIPTION ~ ~i z O• • u ~ 

in < • Q z > • " " "' 0 

" m m 0 > • ] • w 0~ ""' ""' "" 10 20 30 40 so 60 70 80 

some sand and some ') 
clay. Slightly j3 ss 34 N=224 

~ 

56 -
plastic. 
Some cobbles. 
- - - -------, t34 DC .3 

- ~Predominantly silt 
and sand with some 
gravel and traces of 
clay. Xt,5 SI 85 N=268 

~ ~=2.35 

58 06 DC 9 

l I 
,, ,·1 

k 
~37 Sl 80 N=286 

60" 

- END OF "OT~ 6'1' !';1 ,L m 2:38 Sl 0 

> 

I 
. 

IHCO H oo, FIGURE A-19F 



PROJECT: 

BOREHOLE DEPTH 

1.3 

2.3 

3.2 

4.2 

5.3 

6.4 

Vanqorda Plateau 

tull l:nglnctculng conluftanu ltd. 

6& 
eba 

SUMMARY OF LABORATORY TEST RESULTS 

PROJECT No.: 0201-4655.15 D.ATE: 87-09-21 

MOISTURE ATTEABERG LIMITS GRAIN SIZE DISTRIBUTION 
CONTENT LL PL Pl Cl.iv Site S.nd Guvel DESCRIPTION 

(%1 4%1 1%1 1%) 1%1 (%1 1%1 (%1 

12.4 27 16.5 10. 5 13 34 40 13 SAND - silty, some clay, some gravel 
9.2 22 18.5 3.5 7 28 52 13 SAND - silty, some gravel, trace of clay 

10.7 25 17. 5 7. 5 14 28 46 12 SAND - silty, soae clay, soae gravel 

11. 7 25 1 7. 5 7.5 13 30 42 8 SAND - silty, some clay, trace of gravel 
14.5 23. la .0 6.0 9 26 46 19 SAND - eilty, some gravel, trace of clay 
11.2 26. 17.5 8.5 17 34 40 9 SAh'D - silty, some clay, trace of gravel 

-

----

• FIGURE A-20 

ro 
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:I: 403 668 6~18 Curra9h Rt:1 WH 

EBA Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

Project: _____ V_a.:..n_,,_g.:..o.:..rd.:..a:.:....;P_l;.:a.:..:t:..:e:..:a:..:u:..._ ________ _ 

Curragh Rmsou~cea, Faro, Yukon 

Project Number: __ 0.;...2_0;..1::.-_4.:..:6:...:5-=5.:..·..;l;.;5 ________ -------

Oat, T,ned: ___ l..:.9_8_7_-.:..0.:..9_-.::.18~------ ---------

Boroholt Numbtr:------·------------------
Oeplh:---------------------------

Glacial Till Soil Otscriptlon: -.......c===-'~-'-----·· ..... ..--------
Cu:---------------------
Cc: --------------· 

Natural Moi1ture Co"tent: ____________ _::_l=.2.:.·..:.4 ____ % 

Remarks: ______ __:S::.:AM=P:..;L:;;E::__l:..:.. 3=--------· 

----------··--

-··------------------

SIEVE 

3" 

11/2" 

1" 

314• 

1/2" 

3/s,, 

No,4 

No.10 
-··· 

No. 20 

No.40 

No.60 

No. 100 

No. 200 

PERCENTAGE 
PASSINn 

LOO 

97 

96 

87 

7B 

69 

62 

57 

53 

47 

CLAY SILT 
SANO GRAVEL 

FINE MEDIUM FINE COARSE 

SIEVE SIZES 

100 
... mo :,oo .. 50 ,..,,o::Jn::10:1 15 .10.e =' 

90 

eo 

70 

cc 
uJ 
..I 
.J 

60 

<t 

~ 50 ..................... 
; 

I-z 
uJ ~o 
(.J 

.. ( .. ,;,.) ..... 
' . cc 

uJ .. 30 

20 ' .. ~. .. ':, 
1 1 

10 .. . ... \ ..... ~ ... ; .... ~ 

.o 
.coos .001 .002 .005 .01 .02 .05 0. 1 0.2 0.5 I .o 2.0 s.o 10 50 

GRAIN SIZE - MILLIMETRES 

84 

A 

'--------------------------~ FIGURE A-21 Tes1!d in f!ccordMce with ASTM 04:22 unless othetwi1e ,,oled. 



2: 403 668 6518 

EBA Engineering Consultants Ltd. 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: _____ V....,a"'n0 ,g.:oc:.r_;;dc::ac....:..P.;.l =-a .:.te:ca:,.;u;.... ____ _ 

Currogh Resources, Faro, Yukon 

Project Number: 0201-4655 • .!_5 ... ·-----------
Datt Tested: __ __,l'-9~8...,7_--=0.:.9_-.::.1.::c8 _______________ _ 

Borahole Numbor: --------

Depth: ___ _ 

._.
10 

, . Glacial Till 
'l>VI escr1pt1on: ... -·-···------'---------------

Cu:---------------------
Cc:----------------

Natural Moisture Conttnt:-------------=·.::.2 ____ % 

Remarks: ____ _...SA.,.M=.PL....,_E __ .._2~, .. '} ________ _ 

.. --·"--------- ---------·-··--

05 

SIEVE PERCENTAGE 
PA"""'" .••..... ·~·-··--

3" 

1112" 

1" 

3/4" 100 
1,2;-;-

96 
3/e" 94 

No.4 87 
No, 10 75 
No.20 64 
No.40 ~~ 

No,60 48 
No, 100 42 
No. 200 35 

CLAY SILT 
SAND GRAVEL 

FINE MEDIUM FINE COARSE -
SIEVE SIZES 

,,oo 
,oo • OOI) .•,o ;:40 :.10 =:>O ~ ~ 10 "'tf 11.'2'' 2" , .. 

90 

80 

70 
a: .., ..., 60 
.J 
< 
:l! ~o "' ~ 
:I!: 
w 
(.) 

40 

a: 
w 

JO .. 
20 

10 ..... •"·:·· ·;······•.· 

0 

0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 
A, 

'-------------------------~ Tette(I in 6ccordnnce with ASTM 0412 unleu otherwise ,iottd. FIGURE A-22 



2: 403 668 6518 Curr19h Res lJH 

EBA Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

Project: -------'V'-'a'c'. D.l.l9;;Pl!r. \d!!.aL.lP:.J]u;aut"'e"au.1 IL-------
Cu ~ r a gh Resources, Faro, Yukon 

Project Number: _....,:.0:.20=1_-4;::6"-'5::..5::..:..:.1::.;5'------- --------

Due Toned: __ _.t..:9.:.:8.<.7_-.:,:0.<.9_-.._l,,_8 ________ ---···· ·---

Borehole Numlar:-------------------

Oepth:-------------------

Soil Description: ____ G"'l"'ac:c-'i.::a..:.l~T-'i_,_l_,_l ________ -------

Cu:----· ----····-· -··--------
Cc:--------------------

Natur•I Moisture Content: ____________ ...,,,,_,_ ____ % 

Remarks: ___ __,S,.,A""M"'Pc..Iu,E..__.,3.._. ,.2 ______________ _ 

SIEVE! 

J" 

11/2" 

1" 

31,· 

1/2" 

3/a" 

No.4 

No.10 

No. 20 

No. 40 

No, 60. 

No. 100 

No.200 

06 

PERCENTAGE 
PA.,.,, ... ,., 

1 on 
q7 

AD 

7!'1 

68 

M1 

.,, 
/,a 

,.~ 

CLAY SILT 
SAND GRAVEL 

FINE MEDIUM COARS FINE COAASI 

SIEVE SIZES 
1" t'l1" 2" 3" 

100 

90 

80 

70 

a: 
"' ... GO ... .... ; ...... ; .. ~-- . ·1 
<( a 50 ... 
o!!! 

"' 40 
() 

: . ... . .. ~ ...... : ..... :..... 1 

..,.+ ..... !. .j ..... \ 

a: 
"' "' 30 .. · ...... · 

:10 

10 

0 

.0005 ,001 .002 .005 .01 .02 .05 o. 1 0.2 o.s 1.0 2.0 5.0 10 60 

GRAIN SIZE - Ml LLIMETRES .... 
1--------------T-,.-,.-d-;-n-ac-co-,-da_n_c-,-.,.-,,n-A-ST_M_0_42_2_u_n_le_n_o_•_ne_,.,.-,-.. -,-,o-,,-d-.------,,F"'J""GU~ 



'87 09/23 15130 Z: 403 668 6518 

EBA Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

Projoct: Vangorda Plateau _________ -~-

Currsgh RQsour~es, Fa~J~•-Y_u_k_o_n _____ _ 

Projoct Number: __ 0;;;;2::..0:.;1:..-_4:..;6:..::5:..::5:..:·:..:lc;:5 _________ _ 

Dato Tested: __ _,_l,_98::..7:...-....,0c,9:...-:..:1.::.8 ______________ _ 

Borehole Nu!;"b•r!-----·-----------------

Oepth:-------------------------

Soil Description: Glacial Till .;..:_ ___________ _ 
Cu:-----------
Co:---------------------

Natural Moinura Content:-------------=-l=-l.,,,1..7 ___ % 

Roanark s: ----'S"'Af!=P"-Ii..,E.._......:4i.>.., 2.._ ___________ _ 

CLAY SILT FINE 
SAND 

MEDIUM 

07 

SIEVE PERCENTAGE 
PASSING 

3" 

,112·· 

1" 100 
314" 97 
112" 96 
3/e" 92 

No.4 85 
No.10 74 
No. 20 66 
No.40 5R 

No. BO ~3 
No. 100 !,a 

No. 200 43 

GRAVEL 
FINE COARS~ 

SIEVE SIZES 
,,.7.00 ·100 $r.o 24o··Jo :.20.r,5 .,o.·s .z• 

100 

90 

ao ............. ·: 

,o 
a: 
w 
..I 60 .... 

.. , .,.,,,,, 

<t 

~ 50 
I-z 
w ,o 
<.J 
a: 
w 

30 .. . .. ---~- ··r .. 

20 ········ i' 1·· ... ~ .... : ..... ~ ...... ; 

. : . : 
10 "•••••··v••••t••"'', 

0 
.0005 ,001 .002 .oos. .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES .... 
~ 1--------------T-.,-,.,;-;-n -•• -.o-,-,J,-,,-,-. -w-ith_A_ST_M_D·-.-22_u_n_l,-... -o-,-.,,-,w-;-,.-n-o_te_d_. ------F~I G·u RE A-24 



'87 09,23 151 32 ~ 403 668 6518 

EBA Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

l'roj•ct: 'langorda Pl a te.~_u ____ _ 

Curragh ne~ources, Faro, Yukon 

Project Numb<,r: --"-0-'-20=1--4.;..6:..5:..:5c...;.;1:..:5'---------------

Date Tested: __ .....::1.:.9::.8:..7-...:0::.:9:...-.:1:.::8~-------------

Boreholo Number:----------------------
f 

Depth:--- ------- -----
Glacial Till Soil Description: -----=-=;..:_c..:.._;_;....:..:__ __________ _ 

Cu:----·----------------
Cc: ----------

Naturol Moisture Content: -----------"-4'.:LL2-----·-- % 

Rotnarks: ____ _.,s,,A.,Mc,;P.:.I ,u:fi,___,,_5.,_,..i3c_ ______________ _ 

SANO 

SIEVE 

3" 

1' 12" 

1" 

3/4" 

'tz" 
3/a" 

No. 4 

No.10 

No.20 

No,40 

No.BO 

No. 100 

No. 200 

CLAY SILT FINE MEOIUM COARS 

SIEVE SIZES 

lUO 

90 

ao 

70 
a: 
w 
..J 60 ... 
a 50 
f-z 
w 
<.J 

40 

a: 
w 

30 ... 
20 

10 

0 
~ 

08 

PERCENTAGE 
PASS1t.1n 

100 

94 

90 

88 

81 

68 

5g 

~3 

46 

41 

35 

GRAVEL 
FINE COARSE 

.·····:····>-..... · 

~- .... , . 

..... l ...... : .. t 

. ... ; ..... : .. ··/·····": 

. ''i .......... / ...... :. 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 50 

GRAIN SIZE - MILLIMETRES 
A 
~ l-------------T-,-.,-oo-,-.,-,-cc-o-,d-,n-c-,-,.-,,-,,-A-S-T-M-D-4_2_2_u-nl-•s-,-o,-n-,,-.,,-;,.-no-,-,d-.-----~F'"I""GURE A-25 



2: 403 668 6~18 09 

EBA Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

SIEVE PERCENTAGE 
PASSING Project: ______ v_a_n_gor __ d_a_P_l_a_t_e_a_u ___________ _ 

Cur-car,h Resources, Faro, Yukon 3" 

Projvct Number: _.....::.0::.2::.0;:.l _-4.:.;6:.;5:..:5:..:·:..:l:..:5:-____ ---------
11,~ .. 

1" .. _ .. Date Tested: __ _;::l..c.9.::.8:....7-...:0::.;9:..-....:lc:,Bc__ ________________ _ 

Borehole Number:-----·-----------------
3, ... 

100 

Depth: ------------- .... --- ·-·--------

,, .. 
2 99 

Soil Description: --~G~l_,a"'c""i"'a:..:l......:T...,i...,1...,1 ____________ _ :, /a" 97 

Cu:------
No.4 91 

Cc:---------· 
No. 10 82 

Natural Moisture Contant: _____________ _,,1.:1..:c•.=2 ____ % No.20 72 

No. 40 65 -Remar~s: _____ s..,AM...,,f._t.,_,i;:.._ _ _:6"-'-. "---------------
No. 60 60 

No. 100 
""' 

No. 200 ~, 

FINI MEDIUM 
GRAVEL 

CLAY SILT 
SAND 

FINE COARSE 

SIEVE SIZES 

100 
•• 1·· 1111·· 2" J" 

90 

BO 

70 ",, .; ...... ~- ... ~ . 
0: 
w ... 60 ... '···:····· ...... , 

~ so "' ... z 
w ~o . 
<.I 
a: 
"' 0. 30 

20 

. ........... l. :-·r··· 
... , ... ; .. ·;········ 

. ' '" ~--··«!····-:, ...... ) 
. ' 

,0 .. 1, .. ~··· )··--; ... +··· i 
0 

.0005 .001 .002 .oos .01 02 .05 0. 1 0.2 O.G 1,0 2.0 s.o 10 20 50 

GRAIN SIZE - MILLIMETRES ~· '--------------T-.,-.. -.. -,-,,-.. -.-v,-o-,n-.-.-w-ll_h_A_$_1'M_D_4_2_2_vn-,-.. -.-o,-h-.,-w-;,-,-no-,-..,-.------,F"I'"G'~E·-26 



Depth TEST PIT NO. 1-87 
(ml 

0 rganics 
Clayey silt with pebbles 

1 Boulders up to 5 cm (5-10%) 
Greenish brown 
med. to high plasticity 

2 Brownish green clayey silt 
sandy silt, some clay, 
some gravel 

3 med. plasticity 

End of Hole at 3.3 m. 
4 

5 

TEST PIT NO. 4-87 

0 
Organics - black, brown 

ayey silt with ice lenses 
1 Clayey silt 

ed. plasticity 

Crumbly clayey silt 
2 tannish brown with boulders 

4-6 cm, poorly sorted 

3 

4 

5 
End of Hole at 5.0 m. 

Depth 
(m)o 

1 

2 

• 
0 

1 

2 

0 

1 

2 

3 

4 

5 

TEST PIT NO. 2-87 

ayey silt, greenish brown, il''"'" ose, crumbly 
Boulders uf to 30 cm 

w to med. p asticity 
End of Hole at 1.8 m. 

TEST PIT NO. 3-87 

ayey silt f Ocgaoics 

% boulders up to 30 cm 

Shaley bedrock 
End of Hole at 1.4 m. 

TEST PIT NO. 5-87 

Organics 
Loose, crumbly clayey silt 

Loose crumbly clayey silt 
Tannish colouring 
Boulders up to 75 cm. 

Loose crumbly clayey silt 
tannish colouring 
Boulders up to 75 cm 

End of Hole at 5.0 m. 

VANGORDA WASTE DUMP TEST PITS 
September 3, 1987 

FIGURE A-27 



Depth 
(m) 0 

1 

2 

3 

4 

5 

0 

1 

2 

3 

4 

5 

TEST PIT NO. 6-87 

:=:(]yerburden - reddish brown 
fine grained 

- some organics 

Depth 
(mlo 

- Bedrock at 0.35 m. 1 
End of Hole at 0.35 m. 

2 

3 

4 

5 

TEST PIT NO. 8-87 

rganics 0 
Clayey silt, fine grained 
2% - 5% boulders up to 30 cm 1 Brownish green tan colour 
low plasticity 

2 

3 

4 

5 
End of Hole at 5.0 m. 

TEST PIT NO. 7-87 

--,--organics 
Clayey silt - crumbly, greenish tan 
2% boulders 2 cm - 8 cm 
low plasticity 

- grades with up to 5% boulders 

End of Hole at 5.0 m. 

TEST PIT NO. 9-87 

ganics - black w/white inclusions 
Clayey silt, crumbly 
greenish tan colour, 2-5% Boulders 
up to 50-cm., low to med. plasticity 

Clayey si 1t 
low plasticity 
crumbly and fine grained 
2-5% boulders up to 40 cm. 

End of Hole at 5.0 m. 

VANGORDA WASTE DUMP TEST PITS 
September 3, 1987 

FIGURE A-28 



IPIEZO. IDRILL NORTHINGS 
1
DESIG. HOLE (m) 

I 

IVPH-1 187-V-24 6 903 286.1 

187-V-28 
I 

lvPH-2 6 903 627.8 I I I 
I 

187-V-29 IVPH-3 6 903 522.2 
I 
I I I ' I 
I 

11/PH-4 87-V-26 6 903 162.0 

lvPH-5 87-V-27 6 903 444.0 
I 
I I I 

!vPH-6 137-V-23 6 902 965 .1 
I 

11/PH-7 
i . 
i37-V-25 6 903 200.0 

' 
. I 

' 
I 
!V33R 
I 
! 
111307 

I 
IG 903 349.0 
! 

16 903 309.5 
I 

TABLE A-,. 

VANGORDA PIEZ0!1ETERS 

EASTINGS COLLAR PIEZO. 
(m) ELEV. (m) SETTINGS(m) 

594 253.7 1 162.68 1 077.95 

594 003.3 1 174.47 1 124.49 

593 830.3 1 151. 82 1 068.00 
1 137.19 
1 145. 72 

593 938.0 1 146.68 1 097.30 

593 945.6 
11 

142.30 1 055 .13 
1 124.01 

594 412.9 1 155.99 1 126.43 

I 594 160.0 1 160.13 1 086.98 
' 11 114.26 I ! ,- . 

I I 
f s94 001 .o 11 134.9 
I 

1594 064.5 1 135.7 

!1 '!.36.31 

i 

PIEZO,!ETRIC I 
LEVEL (m) i 

11 
163.3 

11 169.9 
I 

!1 

[1 
140.2 
138. 9 

11 147.5 

11 125.7 

1 ::.29. 8 
,FROZEN 
I 
I 

" 153 i" 
I 

I~ 135. 7 
'' l35.7 ,-
' ' •l 138 .• 
I 
/1 l34.3 
' 11 
I 

135. 7 

I 

I 
' I 
' ! 
! 
I 
I 

' I 
I 

' ' I 
I 
I 
I 



f PIEZO. 
IDESIG. 

IGPH-1 

GPH-2 

GPH-3 
' I 

I 
!GPH-4 

IGPH-5 
! 
I 
IGPH-6 
I 

l 
IDL-1 
I 

!DL-2 
l 
I 

!DL-3 
I 
' 

JnL-4 

hf ATER 

DRILL NORTHINGS 
HOLE 

87-G-2016 
I 

187-G-19 6 

187-G-17 6 
I 

I 

87-G-18 6 

1

87-G-16 6 

ls7-G-9 !6 
I ! 

I 16 
I I 

I 1
6 

I 
I 

I 
I 

WELL 

16 
! 
16 
i 
!h 
1 · 

(ml 

905 271. 4 

905 032.5 

904 465.6 

904 836.9 

904 817.3 

905 092. 7 

905 061. 5 

905 261. 0 

904 922.0 

904 472 .0 

904 448.6 

TABLE A-2 

GRUM PIEZ0!1ETERS 

EASTINGS COLLAR PIEZO. PIEZOHETRIC 
(ml ELEV. (m) SETTINGS (m) LEVEL (m) 

592 875.7 1 301.89 1 271.41 1 302.4 

592 812.3 

1: 
299.93 1 238.41 11 301.0 I I 

I 592 558.7 260.08 1 124.09 I , 255.5 I 1- I 
I 1 189.98 I ! 

' I i 
l 1 214.30 

I 
' ' I 

I 
I 592 834.0 1 286.97 

I , 
1 287.0 

l1 

I 
592 471.0 301.50 219.21 1 257.0 I ,~ 275.59 I I I .l. i 

' 11 301.5 393.2 
235.97 

592 714. 5 

1: 
304.00 

592 138.5 309.8 298.00 

30,L 5 

298.0 
I 

592 025.0 11 
I 

301. 0 291. 50 291.5 

592 420.0 11 259.2 254.3 254.3 
i ' 
1592 168.3 !1 275.8 276 



freez~ 
Ina, 
Test 
5a(ole Drill 
Numc>er Hole 

DePttl Rock 
(feet) Typt 

TABLE A-3 :RESULTS OF SEVERE SLAKING TEST 
OBSERVATIONS 

:Elapsed ; : , , : : : : • 
, :Minutes: 1 : 3 : 10 \ 30 ', 60 \ 180 \ 600 \ 1440 ; 28SO ', \ 
!Estinate.1 : : ; : : : : : : : : 
: i:ttocrs: o: o: o: o: 1: 3: 10: 24: 4B:CONents : 

Type of: I/eight :11inutes: I : 3 : 10 : 30 : 0 : o·: O : 0 : O : : 
PitCore:Loss! : : : ' : : : ; : : 

I I ! ' • • I I I t I I ------------------------------------------' ----------, ----------------------' --------------------' ------------------ '------------------' ------------------' ------------------, ------------------' -----------------' ------------------' ------------------------------' 
IA V30i! 170 &A Vang. split : (t I : : : :small flaKes : ; : : : : I 
---------------------------------------:----------:---------------------:--------------------:------------------:------------------ : ------------------:------------------ :----------------: -: --------------:----------------: ----------------------------: 
2A V307 155 4E Yang. split : 0 : : ! : : : : : : : : 

I I I I I , I t I I I I 
•••------•••••-•------•••••••••--------• 1 •••••-----,---•••••--------•••••-I-------••••••••-----,---•--•••-••••••-- I ---••••••-----•••• ,--------•••••---- ! -•••••--------•• 1 ••••••-----•-••••-,•----••-•----••••I•----•••••••••-· 1 •••----------••••••------• l 

3A V126R 140 4A Vang. split : 0 : : : : ! : : : ! : : ----------------------------------------:---------:---------------------:-------------------- :------------------:------------------:----------------:------------------:------------------:---------------:---------------: ----------------------------- \ 
4A V27R 2!5iA Vang.split: O! : : ! : : : : : ~ : 

I I I I I I I l I I ! I 
--•••••••----·••-••••••-------·•••••••-•-- , ---••-••••I------••••••••----·••• 1 ••••-----••••••••-•-,-------------•-•••I•----·••••••------ , ••••--------•••-· 1 ··--••-••••----- ! •••••••-------·-•• 1 ·---••-••--••• 1 •-•·----••---- I -•••••••••••--------•••••••• I 

5,1, Vl33R 130586 Vang.I/hole?: o: : : : : ) : : : : : 
I I I I I ! I ! I I I I ----------------------------------------' --------- , --------------------' --------------------, ------------------, ------------------' ------------------' ----------------' ------------------, --------------' ------------------, ------------------------------' 

6A V310 90 586 Vang. I/hole : ({ I : : : : :s!.311 flakes : : : : : : ---------------------------------------- :----------: --------------------:--------------------:------------------:------------------;------------------:------------------ :------------------:------------------:-----------------: ----------------------------: 
7A VHl 15n &L6 Vang. I/hole : 0 : : : : : : : : : : : 

I I I I I , I ! I I I I ---------------------------------------- ,----------, -------------------- '-------------------, ------------------ , -----------------, ------------------ '------------------,-----------------, ---------------, -----------------, --------------------------' 
8A YIR 160 5A Yang. llhole : ( I : : : : :cracks slaking :turthur crack :turthur crack :more flakes : : s1.R'face pitted in areas, : 

: : : : : : :slaking :slaking lfalling off : l flakes rub off : 
I I I I I I I I I < I I 

9A V319 100 4l,{L6 Vang. WIOle : (( 1 i : : . : ] t i ! : / ! 
------------------------------------:----·----- :-----·-------------:------·-------------:----------------- :--·-------------·- :----------------:----·----------·-:----------------:--------------:--------------: -------------------------: 
IOA V30R 1'0 4L Vilfl9. llhole : {( l : : : ; : : : :saa:11 flakes l : : 

I ! I I I ! I I I l I I 

UA V2a!l 150 5A Vang. 1.'hole i ( I ! J 1 :small flakes !cracks sl~ing !wadual ftrtlu' /gradual ftrthur lwadual ftrthur !waooal furthur J cracks 11idened, black dust ! 
: : : : : : :11idening of :11idening of :widening of :..,idening of : comes off ~>hen surface rubbed : 
: : : : : ; :crads :Cracks :cracks :cracks : : ---------------·------------------------ :----------: ---------------------:-------·------------:------------------ :--------·---------:---------·------:----------------:-----------------:------------------:------------: ----------------------------: 

12A V318 HO 4C Vang. split : 0 : : : : : : : : : l : 
! I I I I I I I I I I I --------------------------------------- '------·--, -------·-------------- '-------------------' ----------------, -------------·-, ----------------' ---------------, ----------------' --------------,-------------, ---------------------------' 

131. VWR UO 4A~ Vang. split \ 0 \ \ \ \ : \ : \ \ \ \ 
··-------------------------------- :---------: ----·-------------:------------------]-----------------:------------------! ·-----------------:----------------- :----------------:--------------:----------------: ------------------------------: 
1'A Vll7R l504E Vang.split?: o: : : : : : : : : : : 

! I I ! t I I I I I l I ----------------------------------------' ----------, ----------·--------' ------------------- '------------------' ----------------' -----------------·' ----------------- '----------------, --------------, -------------, ----------------------------, 
15A V63R 15D 4C7 Vang. I/hole? : (( 1 : : :one sm:111 flake : : : : : : : : 

I I I I I o I I 1 I I I --·••••-•--------•••••--------••••••·-- , ---••-•-,--·--•••••••-----·•-•I ••------••••••------, --------••• • •-•-- I---·-••••••----••• I••-----·••••••---- I·-••••••------·••• 1 ••---------•••••--I-•-•----•••••- I---••••••---·-••• 1 -----------••••••••-------- I 

16A V318R 190 4LO Vang. I/hole : 0 : : : ! : : : : l : : ----------------------------------------:----·--- :--------------------- :-------------------:------------------:------------------:--------------:------------------:-------------:--------------:-----------------: ------------------------------: 
17A vm 160 ,t7 Vang. I/hole : 0 : :stall a;ount roe~ :oranse 11:1ter :orange ..,ater : :precipitate foreedl : : : W!ter tested for aetah : 

: : :bits11ashedoff,: : : : : : : : : 
: : :Pxidized : : : : : : : : : 
I I I I I ! I j I I I I --------------------------------------,--------, -------------------, -----------------' ---------------' ------------------ '-----------------' -----------------' -----------------,-----------, -------------' ------------------------------' 

18A U1'0 15 JC-0+/-9 Grtm I/hole : O : : : : : : : l : : oxidized areas already present: 
I I I I I I I I I l I I ----------------------------, ---------,--------------------- ( -------------------- , ----------------, ------------------, ----------------, ---------------- '-------------, -------------' ---------------, -----------------------' 

I9A UI52 15 3GOS2 Gru.m ~hole : (( l l : : lfe'ol bits slaked of; : : : : : : 
I I I I I I I I I I l I ---------·-----•••••••----·-••••••I••------• l •••-----•••------- , -•••------·--•••• l ·------------•-•• l •••------------- ! ---·------••••-, ----••••••-•--·-·• , -------·-••••-I----------·-•••• I--••••----- I •---·•-•••••••-------• . •••••• 1 

20A U49 1383GO Grum I/hole: o: : : : : : : : l : : 
-------------------------------------:----------:---------------------:-----------------:----------------:----------------:--------------:-----------------:---------- '------:------------]------------: -----------------------------: 
21A A67 173 S80t/-2 Grun llhole : (( 1 ]small bits started :flaked bits : l : : : : : : : 

: :to flake off :settling to bottoo : l : : : : : : : 
------------------------------------l---------: -----------------· :------------------:-----------------:-----------------:-----------------:------------------: ----------------:-------------:-----------------: -----------------------------: 
22A A215 193 SB02 Grus uhole : {{ I :se:111 bits started :flaked bits : : : : : : : : : 

: ',to flake off \settling to bottoo : \ : : \ : : \ ', 
-------------------------------:---------:-----------------:---------------:---------------:-----------------]----------------:----------------:-------------·----:------------:---------------: -----------------------: 
23A A117 80 5AO Grum I/hole l {( I :wu bits started :flaked bits : :air bubbles :stowed bubbling : : : : : : 

1 :to flake off :settling to bottooi : :escaping : : : : : : : 
I ' I I I I I I I I I I I 

------------------------------------- '--------J ---------------------, -------------------, --------------- , ----------------- , ------------------, ----------------, -----------------, -------------' -----------------, -------------------, 

2,A A62 201 RO Grun llhole : (( l lseall bits started :flaked bits :air bubblts :still bubbling :st®Ptd bubbling : : : ! : : 
l :to flake off lsettlino to bottoa :escaping from : : : : : : l : 
I I I I I I I I I I I l ----------------------------------------, ----------, ----------------------' ----------·---------' ----------------' ------------------ ,------------------' ------------------' -----------------' ------------------, ----------~-----' ---------------------------' 

25A A21IB 107 580 GrtJM llhole : (( l lsmall bits started :11ater very murker : :1/ater still :11ater still &I.Hi:.y : l :..,ater clear, : : this rock type is : 
: !to flake off, : : :very murky : : : :has settled : : ven susceptible to slaking, : 
: :..,ater has becoae oorky: : : : : : : : ! soft l 
I I I t I t I I I I I I ---------·------------------------------ ,-------- , ---------------------,-------------------, ------------------' ·---------------- '-----------------,---------------·' ---------------' -----------------' --------' -----, ---------------------------, 

26A AlO 303500 Grumllhole: o: l l l ! : 1 , : l t : ------------------------------------:----------: --------------------:-------------------1------------------ :------------------:--------------:----------------- :------------------:-----------------]--------------: --------------------------: 
27A V71 92 5A6t/-9 Grua I/hole : 0 l : : :cOUPle of bits : : : : : : : 

: : : : [slaked off : : : : : : : 
I I I I I I I I I I I I ----------------------------------------' --------, --------------------' --------------------' ---------------- , -----------------' -----------------, -----------------' -----------------, --------------, ------------- ' --------------------' 



TABLE A-4 :ACID/BASE ACCOUNTING TEST RESULTS - VANGORDA 

======================================================================================================-----======----------==== 

WASTE ROCK TYPE 
DRILL 
HOLE 

SELECTED INTERVAL SAMPLED INTERVAL 
Midpoint 

(ml 
Upper 

(ml 
Lower 

(ml 

PH i S MAX NEUTRAL. EFFECT. 
ACIDITY POTENT.' NEUTRAL.' 
POTENT.' 

=================================================================================================================-============= 

Ribbon banded graphitic 4AO 
quartzite 4AO 

Pyritic quartzite ,C9 
4C8 

\Pyritic massive sulphide 4EO 

Altered 
, PhYllite 

!Carbonaceous PhYliite 

4LO 
4LO 
4L3 
4L6 
4L6 
4L7 

SAO 
5A3 
5A6 

Phyllite 5805 
Some ueaklY calcareous 566 

,and some not. 586 
EQuivocai as to i.ihat 5862 

, rormat ion 5862 
187 
187 
5870 
500 

V26R 
V313 
V94R 
V35R 
V95R 

V312 
V312 
VWR 
VWR 
V35R 
V95R 

VlR 
V28R 
V28R 

V27R 
V96R 
V26R 
V20R 
1/319 
V95R 
l/27R 
V96R 
V96R 

40.D 
35.D 
68.0 
55.0 
68.0 

52.0 
60.0 
20.0 
50.0 
30.0 
35.0 

45.0 
15.0 
50.0 

10.0 
60.0 
20.0 
50.0 
20.0 
40.0 
55.0 
40.0 
57.0 

39.6 
34.1 
68.0 
54.1 
68.3 

40.2 
35.1 
68.6 
54.7 
68.9 

AVERAGE 
STANDARD DEVIATION 

53.3 
60.0 
20.4 
50.0 
29.7 
35.1 

53.9 
60.7 
21. 0 
50.6 
30.3 
35.7 

AVERAGE 
STANDARD DEVIATION 

14. 8 
45. l 
48.8 

45.4 
~5.7 
49.4 

AVERAGE 
STANDARD DEVIATION 

39.0 
59. 7 
20.0 
19.4 
19.8 
ID. 2 
53.6 
39.6 
56. 7 

39.6 
60.4 
20.6 
50.0 
20.4 
(.Q. 7 
54.3 
,rn. 2 
57.3 

AVERAGE 
STANDARD DEVIATION 

5.1 5.770 
6. 2 11.100 
6.2 18.700 
5. 7 28. 800 
7.6 38.500 

6.2 20.574 
0.8 11.811 

6.6 
7.4 
6.6 
8.3 
7. 7 
6.9 

7.3 
0.6 

8.0 
7.8 
7. 8 

7. 9 
0. l 

8. 1 
7.5 
7. l 

7. 3 
7. 8 
7.9 
7.2 
3. !a. 

7.3 
1. l 

7.490 
4.740 
1.580 
0.527 
0.460 
2.740 

2. 923 
2. 510 

!.730 
2.090 
1. 790 

1. 370 
0. 15 7 

1. 230 
0.836 
0. 728 
0. 586 
0.482 
0.302 
0.619 
0. 515 
0.058 

0. 595 
0.311 

180.0 
347. 0 
584.0 
900.0 

12GO.O 

642.2 
369.3 

234.0 
148.0 
49.1 
16.5 
11.4 
85.6 

91. 3 
78.4 

14. l 

65.3 
55.9 

58. i 
L9 

l8. i 
26. 1 
22.S 
13. 3 
15. 1 
9.~ 

19.3 

2.53 
5.23 

13. 68 
5.86 

208.55 

-177.5 
-341. 8 
-570.3 
-894.1 
-991. 5 

47.17 -595.0 
80.78 311.7 

8.30 -225.7 
10.47 -137.5 
5.11 -44.3 

14.30 -2.2 
!.87 -9.5 
7.60 

8.44 
3.24 

il.02 
33.50 
30.So 

35. Q,l 
4.. t..0 

13. 92 
':l. 4.2 
4.51 
2.20 
8.30 
'.44 

13.60 

-78.0 

-d2.9 
78.3 

-13. 1 
-31. 8 
-25.3 

-23. i 
i.S 

-24. 5 
-19. 7 
-18. J 
-:6. l 

-6.3 

16.1 .).38 

0,0 
-5. 7 
_".). 2 

167.3 1.8 169.10 

18.6 
9. 7 

26.04 
ID. 7 l 

7.5 
17.0 

------------------------------------------------------------------===------=-===----=======----=============-=--====----===---= 
' kg 0f Calcium Carbonate Equiv./tonne of Material 



TABLE A-SA:ACID/BASE ACCOUNTING TEST RESULTS - GRUM 

==================================================================================================================--=======----
SELECTED INTERVAL SAMPLED INTERVAL pH i S MAX NEUTRAL. EFFECT. 

DRILL Upper Lower Upper Lower ACIDITY POTENT.' NEUTRAL.' 
WASTE ROCK TYPE HOLE (ml (ml (ml POTENT.' 

=====================================-=======-========-==========================================--=======-=======--=======----

Ribbon banded graphitic 4AO A225 59.5 60.2 59.5 60.3 7.6 0.817 25.5 28.82 3.3 
quartzite 4AO A201 132.9 141. 9 139.2 139.8 7.6 6. 720 210.0 68.68 -141.3 

4AO A207 126.2 130.3 127.8 128.6 6.9 9.890 309.0 37.02 -272. 0 
4AO A203 112.4 126.4 114. 5 115. 2 6.3 15.600 488.0 33.18 -454.8 
4AO A204 142.9 150 .1 146.6 147. 2 6.0 2.180 68. l 10. 73 -5 7. 4 
4AO A211 96.3 113.0 104.6 105.4 4.9 16.900 528.0 0.48 -527.5 

AVERAGE 6.6 8.685 271. 4 29.82 -241.6 
STANDARD DEVIATION 1. 0 6.122 191. 4 21.60 196. 7 

Pyritic massive sulphide 4EO A211 125.7 128.0 128.3 129.2 5.9 44.900 1400.0 40.61 -1359.4 
4EO A211 129. 7 134. 3 131. 0 131. 6 5.8 o. 700 1490.0 33.92 -l{51.1 
4EO# A202 173.6 174. 7 173.6 174.2 6.6 36.900 1150. 0 76. 58 -1073.4 
4EO A212 147.2 149.2 14 7. 2 147.7 ; 'I. 0.500 1480.0 4.35 -1475. 2 
4EO A212 153.2 154. 7 153.2 154.0 5. 7 47,400 1480.Q 1.. 03 -1476.0 

AVERAGE 5.9 44.880 1400.0 33.tJO -~)67.0 

STANDARD DEVIATION 0.4 i.119 129.2 26.92 ~52.9 

Alterea ohYllite 4LO A201 164. 7 171. 7 167.0 167.5 8.0 1. 550 4.8. ~ 18.26 -30. , 
4LO A201 174.6 186.0 181. 5 182.0 7.8 1.1'8 52.2 25. 76 -20.4 
4L0(4L6,4L2lA075 323.4 347.8 326.l .326. 7 8.2 0.316 9.9 15, )6 ) .. 5 
ttLO A087 380.7 394.0 384. 7 385.3 8.3 1. 210 · 37.3 16. 59 -21. 2 
4L07 A054 76.5 84.8 77. l 77. 7 8. 5 • 0. ~ 5~ 4.8 1'S.d8 (I, l. i 
4L2 1203 133.5 137. 3 13~. 5 134. 5 6.9 8.710 272. 0 16.}3 -25S. i 
4L6 WEAK A050 30.7 90.5 37.5 33. l 7.8 0. 773 24.3 26.82 2. 5 
4L67 A054 71. 4 76.5 74.4 75.0 7. 9 1. 830 5,3. 3 35.92 ·1'1 ,., 

- _ .. ' 1 

4L67 9 A035 403.3 413.9 404.3 396. 2 3.4 0.596 18.o 10.7S - 7 '<j 

AVERAGE 3.0 · 1. 3 74 58.5 23. 52 -)5.0 
SiANOARD DEVIATION 0.5 2.484 77.6 '.Q. 68 ~0.3 

Carbonaceous phyllite SAOI A085 3U.2 321. 0 311. 8 312. 4 7. 5 1.390 6.3.1 31.92 - i 's 
SA! 9 MINOR A039 15.3 30.2 17.7 18.3 7.3 1.410 44.1 29. 2-) - t ~, 9 
5A6 A221 175.3 204.9 133.0 183.3 7.7 2.060 o4.4 17. 25 -47.2 
5A6+-l A039 143.3 173. l 146.9 147.5 7. 4 0.997 31. 2 27.11 -4.l 
5A6(SA19) A214 15.3 23. 7 17.3 17.7 7. 4 2.370 74. 1 33. 25 -40. 8 
5A61 A213 lf:{.. 4 175. 3 166.0 166.3 8.4 0.477 14. ·~ l2. 21 -2.7 

AVERAGE 7. 6 1.451 c'..5. 4 25. -3::, -19.5 
STANDARD DEVIATION 0.4 O.o29 19. 7 8.46 t?.8 



TABLEA-SB: ACID/BASE ACCOUNTING TEST RESULTS - GRUM 

;-------------------------------------------------------------------------------------------------------------------------------

~ASTE ROCK TYPE 
DRILL 
HOLE 

SELECTED INTERVAL SAMPLED INTERVAL 
Upper 

(ml 
Lower Upper 

(ml 
lower 

(ml 

pH % S MAX NEUTRAL. EFFECT. 
ACIDITY POTENT.' NEUTRAL.' 
POTENT.' 

============================================================================================================================---
,Vangorda formation 
',calcareous phyllite 
; 

Mt Mye and Vangorda 

580 
580 
580 

A123 
A125 
A227 

580 A024 
580(5001 A059 
5B02MINOR(5BA059 
580 8 MINOR A061 
583t-8 
583+-8 

3GO 

A087 
A214 

A222 
,formations 3GO A039 
Non-calcareous PhYllite 3GO A235 

360+-IMINOR A033 
3G0+-9 A087 
3G0(3G31(4LOA079 
5A6 A224 
3G9(5A61 A227 
5862 A214 
58612 MINOR A059 
586 I MINOR A039 

29.6 
39.6 
20.3 
10.0 
96.1 

128.6 
113.0 
104.0 
111. 2 

98.2 
118.6 
113. l 

11 l. 9 
257.9 
192. 0 
78.3 
79. 2 

228.6 
145. 6 
75.2 

37.3 
55.2 
27.7 
40.8 

109.2 
136. l 
125.6 
114. 5 
117.6 

115.0 
143. 8 
117.5 
134.2 
273.3 
201. 9 
88.0 
90.2 

238. l 
152. 7 
88.3 

29.6 
"4.8 
22.2 
16.2 
96. 9 

128. 9 
116.9 
104.2 
114. 3 

30.7 
45.3 
23.0 
16.8 
97.5 

129.5 
117. 5 
104. 9 
114.9 

AVERAGE 
STANDARD DEVIATION 

98. 5 
120. l 
115.0 
115. 8 
259. l 
200.9 
82.3 
79.5 

229.0 
1"6.9 
75.6 

99.5 
120. 7 
115. 8 
116.4 
259. 7 
201. 5 
83.0 
80.2 

229.5 
147. 5 
i8.3 

AVERAGE 
STANDARD DEVIATION 

8.0 0.207 
8.2 0.239 
7.8 0.539 
8.8 0.146 
8.5 0.331 
7.9 0.072 
8.4 0.392 
8.3 0.058 
8.2 0.018 

8.2 
0.3 

8. l 
7. 7 
7. 9 
7.9 
8.4 
8.2 
7.' 
7. 8 
8.3 
8.0 
8.3 

8.0 
0.3 

0.2 
0.2 

0.184 
0.741 
0.368 
0.016 
0. !34 
0. 373 

0. 515 
0.410 
l. 020 
0. 4 79 
0.345 

o., 
0.3 

6.5 125.98 
7.5 123.33 

16. 8 26. 85 
,.6 126.94 

10.3 62.19 
2.3 22!.23 

12.3 156. 70 
1.8 234.89 
0.6 86.84 

7.0 
5. 1 

5.3 

129.8 
6!.8 

53. 7! 

23.2 16.48 
11.5 11.02 
0.5 29.7! 

13.o 14.69 
11. 7 5!. 58 
16.l J7.15 
12.8 12.00 
31.9 7.09 
15.0 171.S!l 
10.8 lb. 72 

13.9 
) • q 

38. 7 
H,<l 

119.5 
115. 8 
10. 1 

122.3 
51. 9 

221. 9 
144., 
233.1 
86.2 

122.3 
68.0 

1..7. 9 
-i-,. i 
-0. 5 
29. 2 

! ' l 
42.9 
? l. 0 

- 2,. e 
: 56. 5 

' ' ; . ' 

----------------------------------=-=--------------------========================---===================--=---------------------
't kg ,:.,f Calcium Carbonate EQuiv./tonne of Material 



,ample Drill Depth Rock 
Number Hole (ft) Type 

Pit Type of 
Core 

Start 
wt. 

(gm) 

End 
wt. 

(gm) 

Number 
of Days 

with 
Breakage 

Elapsed] 
Number days: 

of Days 
% Cracks or with Month: 

Wt. Flaking Oxidation Date: 
loss Noted noted 

0 

9 
26 
88 

2 

9 
28 
88 

9 
30 
88 

7 

10 
3 

88 

9 

10 
5 

88 

15 

10 
11 
88 

15 

10 
11 
88 

17 

10 
13 
88 

21 

10 
17 

23 

10 
19 

25 

10 
21 

31 

10 
27 

35 

10 
31 

37 

11 
2 

39 

11 
4 

43 

11 
8 

45 

11 
10 

50 

11 
15 

56 

11 
21 

TABLE A-6 RESULTS OF WET DRY CYCLE TESTING 

-------------------------------------------- daily record 

59 

11 
24 

65 

11 
30 

70 

12 
5 

72 

12 
7 

75 

12 
10 

77 

12 

81 

12 

87 

12 
22 

93 

12 
28 

12 1 

10 12 
••••••• •:• ••• y ••• 

12 
88 

16 
88 88 88 

30 
88 89 89 

16 18 
89 89 

20 
89 

1 
23 
89 

25 
1 

27 
89 ' 89 

2 
1 

89 

2 
3 

89 

2 
6 

89 

2 
8 

89 

2 
10 
89 

2 
13 
89 

2 
15 
89 

2 
17 
89 

2 
20 
89 

2 
22 
89 

2 
24 
89 

2 
27 
89 

----------------------------------------------------------------------------- :-----:----:---- :---- i ----:--:---1---:--1---:----:---1---:----:---:----:----:--- ]---- i ---- ---- ---- i ---- ---- ---- --- :----: ---- :----: ----: ---- :--:--- :----:----:---- :----:----
1 
----:---:----:----:---- :---- :----:----:---- :----:---

lA 
2A 
3A 
4A 
SA 
6A 
7A 
8A 
9A 
lDA 
llA 
12A 
13A 
14A 
15A 
16A 
17A 
18A 
19A 
20A 
21A 
22A 
23A 
m 
25A 
26A 
27A 

V3DR 
V307 
Vl26R 
V27R 
Vl33R 
V310 
Vl43 
VlR 
V319 
V30R 
V28R 
V318 
V60R 
Vll7R 
V63R 
V318R 
V321 
Ul40 
U152 
U49 
A67 
A215 
All7 
A62 
A208 
AlD 
V71 

170 4A Vangorda split 
155 4E Vangorda split 
140 4A Vangorda split 
215 4A Vangorda split 
130 566 Vangorda whole? 
90 566 Vangorda whole 

150 4l6 Vangorda whole 
160 SA Vangorda ,hole 
100 4l,4LVangorda whole 
140 4l Vangorda whole 
150 SA Vangorda whole 
140 4C Vangorda split 
140 4A' Vangorda solit 
150 4E Vangorda split? 
150 4C7 Vangorda whole? 
190 4LO Vangorda whole 
160 4l7 Vangorda whole 

15 3GD+/ Grum whole 
whole 15 3GOS2 Grum 

138 3GO 
173 5BO+/ 
193 5602 
80 SAD 

201 4LO 
107 560 
303 500 
92 5A6+/ 

Grum 
Grum 
Grum 

Grum 
Grum 
Grum 
Grum 
Grum 

whole 
whole 
whole 
whole 
whole 
whole 
whole 
whole 

NA 236.0 ERR 
NA 310.0 ERR 
NA 227.4 ERR 

229.4 226.8 1.11 
415.0 415.0 o.o, 
464.5 463.8 0.21 
503.8 503.3 0.11 
290.5 290.0 
518.4 514.3 
497.2 490.3 
480.1 479. 9 
269.1 269.0 
244.1 243.5 
294.3 294.3 
184.4 183.8 
468.6 468.2 
276.1 275.2 
307.6 306.6 
415. 9 415. 7 
201.1 200.6 
350. 9 349.6 
310.0 308. 9 
209.5 204. 9 
335.0 333.5 
351.2 350.5 
249.7 249.1 
289. 7 287.4 

0.2% 
0.81 
1.4% 
0.01 
0.0% 
0.2% 
0.01 
0.3% 
0.1% 
0.31 
0.3% 
0.0% 
0.2% 
0.4% 
0.41 
2.21 
0.41 
0.21 
0.21 
0.81 

D 
D 
0 
3 
0 
1 
2 
0 
3 
3 
4 
0 
D 
D 
0 

1 
D 
0 
1 
2 

4 

0 
0 

0 
2 
2 

2 
3 
2 

1 
2 
D 
1 
2 
0 
4 
0 
2 
0 

D 
0 
1 

0 
D 
4 

:oxfr 
:ox 
' ' 
:oxfr 
:ox 
]oxfr 
:ox 

' ' :er 
' ' 
)ox 

' ' :ox 

:stox: 

:ox 
lox 

:ox 

lstox :stox: 
' ' :ox )ox 

:oxfr 

:ox 

:ox 
' ' :ox 

' ' 

,br 

:ox 

lox 
]ox 
' ' 
:ox 

' ' :ox 

' ' 
:ox 
' ' 
tox 

:ox 

' ' 
' ' lox 

' ' 
:ox 
:ox 

'br 

,OX 

:br 

' ' 
:ox 

,er 

'br 

,br 

' ' lcr 

'fl 

,fl 

if l 

lbr 
)fl 

:n 

lbr 

,er 

)br 

' ' lbr 

' ' Jcr :br 
:er 

lcr 

' ' 
:er 

1 I I I I I ! 
I I I I I I 

:br 

lcr 

' ' 
tcr 

:br 

]br 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LEGEND 

stox strong oxidation noted 
ox oxidation or increase in oxidation noted 
oxfr oxidation along fractures noted 
er development or uidinrng of a crack noted, but core not yet broken 
br breakage of core into two or more separate pieces noted 
fl flaking of core along micaceous foliation noted 



TABLE A-7: RESULTS Of FREEZE THAw CYCLE TESTING 

Number 
of Days 

--------------------------------------------------------------------------------------------- ------------------------------------------------------ Daily Record ------------------------------------------------------------------------------------· 

Sample Drill 
Number Hole 

Depth Rock 
I feet) Type 

Pit 

Elapsed 
1,1ith Number Days: 

Breakage of Days 
Type of Initial final % Cracks or with Month: 

Core Weight \./eight Weight flaking Oxidation Date: 
(gm) (gm) Loss Noted Noted Year: 

3 7 ' 9 11 

9 9 10 10 10 
27 29 5 7 
88 88:88 88 88 

15 18 21 23 

10 10 10 10 
11 14 ' 17 19 
88 88 88 88 

25 

10 
21 
88 

32 

10 
28 
88 

37 39 

11 11 
2 

88 88 

11 
8 

88 

------------------------------------------------------------------------------------ l ------ : ---- :---- :----:--- ! --- : ----] ---- :---- :----- :------ : ------ :---- :-----

18 VJOR 170 4A Vang. split 127 .4 125. 9 1.2% 0 : ]ox : : : : : : : 

2B 
3B 
4B 
56 
6B 
76 
86 
9B 
106 
116 
126 
136 
146 
156 
l6B 
176 
186 
196 
206 
216 
226 
236 
246 
25B 
266 
276 

V307 
V126R 
V27R 
V133R 
V310 
V143 
VlR 
V319 
V30R 
V28R 
V318 
V60R 
Vll7R 
V63R 
V318R 
V321 
U140 
U152 
U49 
A67 
A215 
All7 
A62 
A208 
AlO 
V71 

155 4E Vang, split 
140 4A Vang. split 
215 4A Vang. split 
130 566 Vang. whole? 
90 566 Vang. ,hole 

150 4L6 Vang. whole 
160 5A Vang. ,hole 
100 4L,4L Vang. whole 
140 4L 
150 5A 

Vang. whole 
Vang. ,hole 

140 4C Vang. split 
140 4A' Vang. split 
150 4E Vang. split? 
150 4C7 Vang. whole? 
190 4LO Vang. ,hole 
160 4L7 Vang. whole 

15 3GO+/ Grum ,hole 
15 3GOl2 Grum whole 

138 3GO Grum whole 
173 560+/ Grum whole 
193 5602 Grum whole 
80 5AO Grum whole 

201 4LO Grum whole 
107 560 Grum whole 
303 500 Grum whole 

92 5A6+/ Grum whole 

297.4 297.3 
277.8 277.! 
240.2 239. 9 
415.8 415.0 
398.1 394.8 
558.2 557.0 
502.0 49!.0 
414. 9 406.5 
344.3 343. 6 
487.9 485.5 
236.8 236.3 
190.7 190.9 
248.3 248.2 
136.6 136.5 
515.6 515.3 
319.7 319.0 
471.l 470.0 
395.6 394. 9 
125. 7 125.8 
379. 7 379.4 
290. 9 291.5 
145.9 140.0 
587.7 575.0 
393.9 392.3 
166.4 166.2 
449.6 445.0 

0.0% 
0.1% 
0.1% 
0.2% 
0.8% 
0.2% 
1. 6% 
2.0% 
0.2% 
0.5% 
0.2% 

-0.1% 
0.0% 
0.1% 
0.1% 
0.2% 
0.2% 
0.2% 

-0.1% 
0.1% 

-0.2% 
4.0% 
2.21 
0.4% 
0.1% 
1.0% 

0 
0 
0 
0 
1 
0 

12 
5 
3 
3 
0 
0 
0 
0 
0 
2 
0 
0 
0 

0 
4 

11 

2 
4 

0 

1 
3 
2 

0 
1 
0 

1 
3 

2 
0 
1 
3 
1 
2 
1 
3 
9 

lox 

' ' 
\ox 

' ' 
lox,br lox 

' ' :ox 
]ox 
lox 

' ' 
lox 
:ox 
lox 

' ' 
:ox 

' ' 'er 
lbr 

:br 
1br,cl 
:ox 
:ox 
:ox 

' ' [ox 

)ox 

' ' 
' ' 
' ' :ox. 
lox 

' ' :ox 

[ox 

' ' :ox. 

' ' :er 
:ox lox 
:ox 
:ox 

[ox 
' ' 
lox 
:ox 
]er 1ox 

:ox 

' ' [ox 

' ' 
:ox 

,ox 
: fl 
lox 
:ox 

' ' 
:ox 
lox 
' ' 
:ox 

:ox 
:ox 

:br 

' ' ]ox 
' ' :er 

[fl 

' ' 
\er 

' ' 
:er 
:br 

lcr 

' ' lcr 

' ' 
' ' 
)fl 

:n : 
:n,c: 

Ii 11 
10 15 
88 88 

11 11 11 12 12 
21243057 
88 88 88 68 88 

12 12 
10 12 
88 88 

12 
16 
88 

12 
22 
88 

12 
28 
88 

12 
30 
88 

10 12 16 18 20 23 
89 89 89 89 89 89 

25 ' 27 
89 89 

2 

89 

222222 2 2 2 2 
3 6 8 10 13 15 17 20 22 24 

89 89 89 89 89 89 89 89 89 89 
I I I I I I I I I I t I I ! I I I I I 1 l I 1 I I I I t I I I 

---- ! --- i ---- i ----I----, --- 1---- ! ---- 1---- l ----1----1---- ! ---- I ---- i ----, ---- J ---- 1----1 ---- i ---- 1---- 1---- 1---- 1---- I ----1 ---- 1---- 1---- l ---- i --- 1---- 1---

,br 
:er 

' ' ]er 

' ' lf l 
:er 

' ' icr 

:br )br 
' ' :er 

' ' lbr 

:br 

' ' ' ]br,c[ 

' lcr 

' ., 

:n 

:br 

> 

' 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Legend 

ox oxidized or an increase in oxidation noted 
bf broken into two or more separate pieces 
er cracked but not broken into separate pieces 
fl flaking along the micaceous foliation 
Ncr cracked in N places 



TABLE A-8 
ROBINSON SRK • CURRAGH 

HUMIDITY CELL TEST 

SULPHIDE COMPOSITE 

pH REDOX CONDUCTIVITY ALKALINITY ACIDITY CUM. ACIDITY SULPHATE CUMULATIVE 
CYCLE DAYS (pH 4.5) (pH 8.3) (pH 8.3) SULPHATE 

(mV SCE) (mS/cm3) (mg/L CaC03) ··(mg/L CaC03)·· (mg CaC03/100g) (mg/L) (mg/100g) 

7 6.41 321 730 9.5 o.o 30.6 1.4 360 16.0 
2 14 4.20 396 668 0.0 NA 55.2 3.7 350 30.8 
3 21 5.22 461 661 9.5 0.0 64.4 6.4 300 43.3 
4 28 6.05 253 467 4.2 0.2 37.8 8.2 220 53.6 
5 35 5.37 507 556 9.1 o.o 48.0 10.3 210 63.2 
6 42 5.61 343 726 3.0 0.0 87.6 13.9 315 75.8 
7 49 4.20 375 556 0.0 2.4 43.8 16.1 150 83.4 
8 56 5.44 213 511 4.0 0.0 45.1 17.9 260 94.0 
9 63 4.67 281 380 0.6 o.o 18.9 18.8 170 102.0 

10 70 5.63 197 356 4.2 0.0 34.6 20.4 160 109.5 
11 77 5.54 236 449 2.1 0.0 40.2 22.6 200 120.4 
12 84 5.25 354 557 1.7 o.o 66.0 26.8 240 135.5 
13 91 4.64 209 499 0.6 o.o 61.6 29.5 240 146.0 
14 98 5.32 242 346 1.6 o.o 24.0 30.6 160 153.6 
15 105 5.40 364 408 2.1 o.o 37.6 32.6 215 165.0 
16 112 5.37 197 470 2.1 0.0 39.5 34.5 180 173.8 
17 119 5.32 215 452 2.1 0.0 49.0 36.8 260 186.1 
18 126 5.29 149 473 2.0 0.0 45.6 39.0 250 198.1 
19 133 5.01 178 475 2.2 0.0 56.8 41.8 260 210.6 
20 140 5.24 216 625 2.0 0.0 63.2 45.0 310 226.5 
21 147 4.61 187 758 0.0 0.0 111.3 49.7 380 242.5 
22 154 4.92 175 801 4.2 o.o 107.6 55.5 410 264.8 
23 161 4.86 210 700 4.2 0.0 86.4 61.0 400 290.0 
24 168 4.78 375 506 2.1 0.0 60.2 64.5 250 304.8 
25 175 4.49 416 370 o.o 0.5 38.8 66.4 180 313.6 
26 182 4.60 443 358 2.0 o.o 40.0 68.6 200 324.2 
27 189 4.60 249 879 3.9 0.0 129.5 73.5 400 339.5 
28 196 4.48 281 328 o.o 0.5 52.0 76.5 155 348.4 
29 203 4.59 331 433 1.9 o.o 47.9 78.6 210 357.6 
30 210 4.55 351 391 2.0 o.o 36.5 80.4 185 366.4 
31 217 4.18 296 323 0.0 1.5 40.7 82.3 160 374.2 
32 224 4.29 295 387 0.0 1.0 51.0 84.6 165 381.6 



TABLE A-9A 
HUMIDITY CELL TESTING 

METAL EXTRACTION 

SULPHIDE COMPOSITE 

I I CUMULATIVE YATER EXTRACT ICP ANALYSIS (mg/100 g sample) 
I CYCLEI Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Mn Ho Ni Zn 
I I 340 * na 271 2.0 0.7 210 4.1 19.6 232 >15% 460 180 169 0.1 3.5 597 
1 __ 1 

I I 
0.01 0.01 0.01 0.00 0.01 4.94 0.00 0.02 0.00 o.oo 0.02 0.87 1.55 o.oo 0.01 0.00 

2 I 0.02 0.02 0.02 0.01 0.01 9.36 0.00 0.02 o.oo 0.02 o. 11 1.50 2.76 0.00 0.02 1.08 
3 I 0.03 0.03 0.03 0.01 0.02 12.32 0.00 0.02 0.00 0.04 0.20 2.27 4.25 o.oo 0.03 2.57 
4 I 0.04 0.04 0.04 0.01 0.03 14.96 0.00 0.02 o.oo 0.05 0.29 2.68 5.06 0.01 0.04 3.67 
5 I 0.04 0.04 0.04 0.02 0.03 17.58 0.00 0.02 0.01 0.07 0.39 3.09 5.86 0.01 0.05 5.04 
6 I 0.05 0.05 0.05 0.02 0.04 19.89 0.00 0.03 0.01 0.12 0.54 3.91 7.42 0.01 0.06 7.09 
7 I 0.06 0.06 0.06 0.02 0.05 22.12 0.00 0.02 0.01 0.13 0.63 4.51 8.50 0.01 0.07 8.33 
8 I 0.07 0.07 0.07 0.03 0.06 24.12 0.01 0.02 0.01 0.17 0.74 5.07 9.55 0.01 0.08 9.70 
9 I 0.08 0.08 0.08 0.03 0.06 25.73 0.01 0.01 0.01 0.21 0.86 5.56 10.46 0.01 0.08 10.85 

10 I 0.09 0.09 0.09 0.03 0.07 27.28 0.01 0.01 0.01 0.25 0.98 5.98 11. 19 0.01 0.09 11. 78 
11 I 0.10 0.10 0.10 0.04 0.07 29.39 0.01 0.02 0.02 0.29 1.13 6.62 12.30 0.02 0.10 12.97 
12 I 0. 11 o. 11 0.11 0.04 0.08 32.21 0.01 0.03 0.02 0.31 1.26 7.84 14.45 0.02 0. 11 14.76 
13 I 0.12 0.12 0.12 0.04 0.09 33.86 0.01 0.02 0.02 0.43 1.39 8.43 15.60 0.02 0.12 16.17 
14 I 0.13 0.13 0.13 0.04 0.10 35.47 0.01 0.01 0.02 0.46 1.56 8.77 16.17 0.02 0.12 16.96 
15 I 0.14 0.14 0.14 0.05 0.10 37.60 0.01 0.02 0.02 0.52 1.73 9.37 17 .18 0.02 0.13 18.05 
16 I 0.15 0.15 0.15 0.05 0.11 39.58 0.01 0.02 0.02 0.55 1.88 10.00 18.24 0.02 0.14 19.16 
17 I 0.16 0.16 0.16 0.05 o. 11 41.39 0.01 0.02 0.03 0.66 2.08 10.59 19.28 0.02 0.14 20.43 
18 I 0.17 0.17 0.17 0.05 0.12 43.43 0.01 0,.02 0.03 0.81 2.29 11.23 20.40 0.03 0.15 21.65 
19 I 0.18 0.18 0.18 0.05 0.12 45.39 0.01 0.02 0.03 1.02 2.52 11.89 21.66 0.03 0.15 22.96 
20 I 0.19 0.19 0.19 0.05 0. 13 47.45 0.01 0.03 0.03 1.18 2.74 13.02 23.86 0.03 0.16 25.06 
21 I 0.20 0.20 0.20 0.06 0.14 49.77 0.01 0.02 0.04 1.86 2.96 14.03 25.93 0.03 0.17 27.22 
22 I 0.21 0.21 0.21 0.06 0.14 52.33 0.02 0.03 0.04 2.18 3.15 15.59 29.32 0.03 0.19 30.89 
23 I 0.22 0.22 0.22 0.06 0.15 55.47 0.02 0.03 0.04 2.33 3.36 17.03 32.44 0.03 0.21 34.02 
24 I 0.23 0.23 0.23 0.06 0.16 57.61 0.02 0.02 0.04 2.69 3.63 17.43 33.26 0.04 0.21 35.02 
25 I 0.24 0.24 0.24 0.06 0.16 59.11 0.02 0.02 0.05 2.93 3.82 17.84 34.09 0.04 0.22 35.89 
26 I 0.25 0.25 0.25 0.07 0.17 61.41 0.02 0.04 0.06 3.31 4.05 19.71 37.83 0.04 0.24 39.60 
27 I 0.26 0.26 0.26 0.07 0.17 62.35 0.02 0.02 0.06 3.70 4.21 19.87 38.26 0.04 0.24 40.23 
28 I 0.27 0.27 0.27 0.07 0.17 64.13 0.02 0.03 0.07 3.97 4.37 20.51 39.50 0.04 0.25 41.45 
29 I 0.28 0.28 0.28 0.07 0.17 65.59 0.02 0.02 0.07 4.10 4.49 20.92 40.29 0.04 0.26 42.20 



I 
I CYCLE I Al Sb 
I I 340 • na 

As 
271 

Ba 

2.0 
Cd 

0.7 

TABLE A-9A (cont'd) 
HUMIDITY CELL TESTING 

MET AL EXTRACT I ON 

SULPHIDE COMPOSITE 

CUMULATIVE YATER EXTRACT ICP ANALYSIS (mg/100 g sa""le) 
Ca Cr Co Cu Fe Pb Mg 

210 4.1 19.6 232 >15% 460 180 
Mn 

169 
Ho 

0.1 
Ni 

3.5 
Zn 
597 

1~1----------------------------------~ 
I I 
I 30 I 
I 31 I 
I 32 I 

0.28 
0.29 
0.30 

0.28 
0.29 
0.30 

0.28 0.07 
0.29 0.07 
0.30 0.07 

0.17 65.59 0.02 0.02 
0.18 66.61 0.02 0.03 
0.18 67.62 0.02 0.03 1 __ 1 __________________ _ 

* assay in mg/1009 unless otherwise indicated 

0.07 4.10 4.49 20.92 40.29 0.04 0.26 42.20 
0.08 4.34 4.63 21.34 41.08 0.04 0.26 42.96 
0.09 4.82 4.79 21.79 42.03 0.05 0.27 43.94 



TABLE A-9B 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

SULPHIDE COMPOSITE 

I 
I WATER EXTRACT JCP ANALYSIS (mg/L) 

jCYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Zn 
I I <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 , __ , 

I 
1 I < 0.20 < 0.20 < 0.20 0.089 0.130 111.0 <0.015 0.400 0.012 0.066 0.490 19.50 34.90 <0.030 0.210 17.70 
2 I< 0.20 < 0.20 < 0.20 0.053 0.160 105.0 <0.015 0.380 0.025 0.370 2.100 15.00 28.60 <0.030 0.220 25.60 
3 I< 0.20 < 0.20 < 0.20 0.120 0.190 71.1 <0.015 0.510 0.044 0.510 2.200 18.40 35.70 <0.030 0.300 35.80 
4 I< 0.20 < 0.20 < 0.20 0.080 0.140 55.9 <0.015 0.300 0.032 0.220 1.800 8.69 17.20 <0.030 0.140 23.20 
5 I< 0.20 < 0.20 < 0.20 0.072 0.160 57.3 <0.015 0.340 0.023 0.370 2.280 9.11 17.50 <0.030 0.200 29.90 
6 I < 0.20 < 0.20 < 0.20 0.047 0.240 57.7 <0.015 0.590 0.075 1.350 3.700 20.30 39.00 <0.030 0.360 51.30 
7 I < 0.20 < 0.20 < 0.20 0.072 0.130 44.4 <0.015 0.260 0.045 0.210 1.720 12. 10 21.50 <0.030 0.170 24.70 
8 I < 0.20 < 0.20 < 0.20 0.064 0.160 48.7 <0.015 0.350 0.031 0.980 2.840 13.70 25.80 <0.030 0.190 33.50 
9 I < 0.20 < 0.20 < 0.20 0.062 0.130 34.6 <0.015 0.200 0.029 0.730 2.470 10.30 19.40 <0.030 0.140 24.50 

10 I< 0.20 < 0.20 < 0.20 0.055 0.110 32.9 <0.015· 0.160 0.022 1.010 2.600 8.94 15.50 <0.030 0.120 19.90 
11 I< 0.20 < 0.20 < 0.20 0.078 0.120 38.9 <0.015 0.180 0.017 0. 760 2.780 11.80 20.50 <0.030 0.140 21.80 
12 I< 0.20 < 0.20 < 0.20 0.062 0.140 44.6 <0.015 0.290 0.020 0.300 2.030 19.30 34.00 <0.030 0.190 28.30 
13 I< 0.20 < 0.20 < 0.20 0.033 0.180 37.6 <0.015 0.270 0.060 2.590 3.090 13.50 26.20 <0.030 0.190 32.40 
14 I < 0.20 < 0.20 < 0.20 0.061 0.093 34.2 <0.015 0.099 0.033 0.770 3.500 7 .18 12.10 <0.030 0.086 16.60 
15 I < 0.20 < 0.20 < 0.20 0.050 0.098 40.3 <0.015 0.140 0.023 1.000 3.270 11.50 19.10 <0.030 0.130 20.60 
16 I < 0.20 < 0.20 < 0.20 0.046 0.110 40.1 <0.015 0.160 0.024 0.780 2.990 12.60 21.40 <0.030 0.130 22.50 
17 I < 0.20 < 0.20 < 0.20 0.035 0.110 38.3 <0.015 0.160 0.045 2.260 4.190 12.60 22.10 <0.030 0.130 27.10 
18 I < 0.20 < 0.20 < 0.20 0.030 0.100 42.6 <0.015 0.140 0.041 3.010 4.490 13.30 23.50 <0.030 0.120 25.40 
19 I < 0.20 < 0.20 < 0.20 0.025 0.100 40.8 <0.015 0.150 0.052 4.540 4.670 13.70 26.10 <0.030 0.120 27.20 
20 I< 0.20 < 0.20 < 0.20 0.028 0.140 40.2 <0.015 0.240 0.039 3.040 4.380 22.20 43.00 <0.030 0.230 41.00 
21 I< 0.20 < 0.20 < 0.20 <0.010 0.170 55.1 <0.015 0.250 0.100 16.100 5.190 24.00 49.20 <0.030 0.230 51.30 
22 I < 0.20 < 0.20 < 0.20 0.029 0.160 47.0 <0.015 0.350 0.041 5.910 3.530 28.60 62.30 <0.030 0.340 67.50 
23 I < 0.20 < 0.20 < 0.20 0.042 0.120 49.8 <0.015 0.270 0.036 2.330 3.350 22.90 49.40 <0.030 0.270 49.60 
24 I < 0.20 < 0.20 < 0.20 0.031 0.054 36.3 <0.015 0.077 0.065 6.140 4.460 6.72 13.90 <0.030 0.069 16.90 
25 I< 0.20 < 0.20 < 0.20 0.042 0.054 30.7 <0.015 0.079 0.072 4.870 4.020 8.35 17.00 <0.030 0.078 17.90 
26 I< 0.20 < 0.20 < 0.20 0.031 0.180 43.3 <0.015 0.390 0.170 7.300 4.230 35.30 70.60 <0.030 0.380 70.00 
27 I < 0.20 < 0.20 < 0.20 0.034 0.044 24.5 <0.015 0.090 0.120 10.100 4.320 4.23 11.10 <0.030 0.120 16.30 
28 I < 0.20 < 0.20 < 0.20 0.019 0.052 30.9 <0.015 0.120 0.094 4.580 2.670 11.00 21.60 <0.030 0.160 21.30 



TABLE A-98 (cont'd) 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

SULPHIDE COMPOSITE 

I 
I WATER EXTRACT ICP ANALYSIS (mg/L) 

ICYCLE I AL Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Ho Ni Zn 
I I <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 
1 __ 1 

I I 
I 29 I< 0.20 < 0.20 < 0.20 0.021 0.054 33.5 <0.015 0.100 0.120 3.140 2.780 9.53 18.10 <0.030 0.110 17.20 
I 30 I 
I 31 I< 0.20 < 0.20 < 0.20 0.031 0.046 21.3 <0.015 0.082 0.120 4.980 3.040 8.64 16.30 <0.030 0.090 15.60 

I 32 I< 0.20 < 0.20 < 0.20 0.027 0.065 22.5 <0.015 0.100 0.150 10.700 3.370 10.20 21.20 <0.030 0.100 21.90 
1 __ 1 

* detection limit in mg/L 



TABLE A-JO 
ROBINSON SRK - CURRAGH 

HUMIDITY CELL TEST 

SULPHIDE COMPOSITE II (Inoculated) 

pH REDOX CONDUCTIVITY ALKALINITY ACIDITY CUM. ACIDITY SULPHATE CUMULATIVE 
CYCLE DAYS (pH 4.5) (pH 8.3) (pH 8.3) SULPHATE 

(mV SCE) (mS/cm3) (mg/L CaC03) ··(mg/L CaC03)·· (mg CaC03/100gJ (mg/Ll (mg/100g) 

7 4.43 292 4980 o.o 1.2 1075.2 33.8 3400 106.8 
2 14 3.92 275 4320 0.0 11.3 1086.6 65.5 500 121.4 
3 21 3.56 338 4140 0.0 21.6 1596.2 114.3 3750 236.1 
4 28 3.45 332 3660 0.0 32.4 1972.1 181.4 3200 344.9 
5 35 3.21 328 4910 o.o 52.4 2664.0 274.4 5000 519.4 
6 42 3.16 355 3620 0.0 71.6 1944.8 379.8 3100 687.4 
7 49 2.57 349 4470 0.0 97.0 2616.0 495.9 3950 862.8 
8 56 2.87 361 4570 0.0 108.6 2898.1 619.4 3600 1016.2 
9 63 2.72 376 5370 0.0 445.2 3862.6 772.3 5200 1222.1 

10 70 2.66 366 7000 0.0 554.0 3946.0 953.1 6800 1533.5 
11 77 2.48 388 7500 o.o 1479.0 5621.4 1162.2 11000 1942.7 
12 84 2.48 386 6350 0.0 826.8 4181.3 1334.4 10000 2354.7 
13 91 2.22 514 6260 0.0 1151.5 5304.2 1508.4 6000 2551.5 
14 98 2.51 385 5010 o.o 520.6 3338.1 1653.0 4500 2746.4 
15 105 2.53 373 4940 0.0 650.0 3612.5 1808.3 4800 2952.8 
1-6 112 2.63 379 7690 o.o 468.0 3055.0 1911.0 3600 3073.7 
17 119 2.42 402 5090 o.o 837.0 4455.0 2059.8 4900 3237.4 
18 126 2.68 395 3030 o.o 445.5 2146.5 2137.9 2700 3335.7 
19 133 2.76 398 2010 0.0 452.6 2065.5 2198.6 2600 3412.1 
20 140 2.98 407 1210 0.0 300.0 1462.5 2268.2 1900 3502.6 
21 147 2.77 382 1310 0.0 237.5 1362.5 2326.8 1800 3580.0 
22 154 2.95 387 1934 o.o 204.0 994.5 2375 .3 1250 3641.0 
23 161 2.88 394 1020 0.0 178.5 1300.5 2435.4 1500 3710.3 
24 168 2.78 421 1420 0.0 362.5 1812.5 2511.2 2050 3796.0 
25 175 2.85 405 1863 0.0 477.8 2082.5 2584.9 1550 3850.8 
26 182 2.61 412 1590 0.0 514.5 2793.0 2687.1 3000 3960.6 
27 216 2.80 409 1630 0.0 425.5 2449.5 2801.3 2690 4086.0 
28 223 2.62 409 2250 0.0 846.0 4650.0 2941. 7 5542 4253.3 
29 230 2.75 401 3500 0.0 318.0 1512.0 2992.5 1635 4308.3 
30 237 2.81 363 2730 o.o 192.0 1848.0 3084.9 2029 4409.7 
31 244 2.53 411 3540 0.0 516.0 2146.2 3152.3 2765 4496.5 
32 251 2.66 410 2240 o.o 281.7 1114.8 3190.7 1180 4537.1 
33 258 2.75 398 2350 0.0 263.4 1384.3 3254.6 1486 4605.8 
34 265 3.00 411 1530 o.o 120. 1 788.9 3301.6 1350 4686.3 
35 272 2.94 404 1410 o.o 146.9 628.6 3326.4 950 4723.7 
36 279 3.00 0.0 345 4736.9 
37 286 3.06 0.0 495 4760.7 
38 293 2.87 0.0 445 4776.7 
39 300 2.91 435 886 o.o 85.1 341. 7 250 4780.9 



TABLE A-JJA 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

SULPHIDE COMPOSITE II (Inoculated) 

CUMULATIVE YATER EXTRACT ICP ANALYSIS (mg/100 g salll'Le) 
I CYCLE I AL Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Ho Ni Zn 

I I 340 * 2.5 271 2 0.7 210 4. 1 19.6 232 >15000 460 180 169.5 1.0 3.5 597 
1 __ 1 

I I 
I 1 I 0. 1 0.06 0.06 0.00 0.03 11.0 0.00 0.18 o.o 2.3 0.02 5.2 9.4 0.01 0.08 22.1 

I 2 I 0.1 0.07 0.08 0.00 0.06 22.0 0.01 0.33 0.4 4.1 0.03 10.6 18.5 0.01 0.15 42.5 

I 3 I 0.4 0.07 0.08 0.00 0.09 34.2 0.01 0.46 1.6 9.6 0.03 14.8 26.0 0.01 0.22 68.4 

I 4 I 1. 1 0.08 0.09 0.00 0.13 45.3 ·0.01 0.59 3.9 20.2 0.04 18.2 32.1 0.01 0.27 99.1 

I 5 I 2.2 0.15 0.16 0.01 0.17 59.6 0.02 0.70 8.0 41.3 0.05 21.5 38.0 0.02 0.33 133.3 

I 6 I 3.4 0.16 0.17 0.01 0.20 73.2 0.02 0.80 17.0 64.2 0.06 24.9 44.5 0.02 0.37 165.4 

I 7 I 5.4 0.17 0.18 0.01 0.22 87.0 0.02 0.90 23.7 103.0 0.07 27.6 49.4 0.03 0.41 186.9 

I 8 I 7.4 0.18 0.19 0.01 0.24 95.4 0.02 0.99 31.8 143.6 0.07 30.9 55.5 0.03 0.43 208.0 

I 9 I 10.3 0.19 0.20 0.01 0.26 105.5 0.02 1.10 41.4 200.0 0.08 34.0 61.5 0.03 0.46 225.8 

I 10 I 14.3 0.20 0.21 0.01 0.27 116.0 0.03 1.20 49.8 300.0 0.09 37.8 68.0 0.03 0.48 240.8 

I 11 I 19.0 0.20 0.23 0.01 0.28 127 .0 0.04 1.29 57.0 390.4 0.09 41.0 73.3 0.03 0.50 251.9 

I 12 I 23.9 0.21 0.24 0.01 0.28 133.5 0.05 1.38 62.0 477.4 0.09 43.9 78.0 0.03 0.51 261.4 

I 13 I 27.4 0.22 0.28 0.01 0.28 139.5 0.05 1.47 65.5 540.1 0.09 46.2 81.1 0.03 0.53 267.8 

I 14 I 29.9 0.23 0.29 0.01 0.29 146.2 0.06 1.55 67.9 599.3 0.10 48.2 84.1 0.03 0.54 274.0 

I 15 I 32.6 0.24 0.31 0.01 0.29 153.0 0.07 1.63 69.9 664.2 0.10 50.2 86.7 0.04 0.56 278.9 

I 16 I 34.8 0.24 0.34 0.01 0.29 160.~ 0.07 1.69 71.4 711.5 0.10 51.7 88.8 0.04 0.56 282.7 

I 17 I 37.1 0.25 0.38 0.01 0.29 166.7 0.08 1.77 73.2 760.9 o. 11 53.5 91.2 0.04 0.58 287.5 

I 18 I 38.2 0.26 0.40 0.02 0.29 173.8 0.08 1.82 74.0 790.8 0. 11 54.4 92.6 0.04 0.59 289.9 

I 19 I 38.6 0.26 0.41 0.02 0.29 175.9 0.08 1.84 74.2 805.4 0. 11 55.0 93.5 0.04 0.59 291.5 

I 20 I 39.3 0.27 0.42 0.02 0.29 181.1 0.08 1.87 74.9 825.6 o. 11 55.8 94.7 0.04 0.60 294.0 

I 21 I 39.9 0.28 0.43 0.02 0.30 183.9 0.08 1.90 75.5 840.3 0.12 56.4 95.6 0.04 0.60 296.0 

I 22 I 40.7 0.29 0.44 0.02 0.30 186.2 0.08 1.94 76.4 862.3 0.12 57.3 97.0 0.05 0.61 299.3 

I 23 I 42.0 0.30 0.46 0.02 0.30 189.6 0.08 1.99 78.1 894.1 0.12 58.6 98.8 0.05 0.62 304.5 
1 __ 1 

* assay in mg/1009 unless othewrwise stated 



TABLE A-JIB 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

SULPHIDE COMPOSITE II (Inoculated) 

I 
I I UATER EXTRACT ICP ANALYSIS (mg/L) 
I CYCLEI Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Mn Mo Ni Zn 
I I <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 
1 __ 1 

I 
I < 2.0 < 2.00 < 2.00 <0.100 0.990 349.0 <O. 150 5.650 1.100 72 0.750 167 300 <0.300 2.52 703.0 

2 I 2.1 < 0.20 0.46 0.012 0.930 379.0 <0.150 5.110 12.4 64 <0.050 185 310 <0.030 2.28 700.0 
3 I 9.0 < 0.20 < 0.20 0.013 1. 180 397.0 <0.015 4.470 37.8 180 0.160 135 246 <0.030 2.49 845.0 
4 I 19.6 < 0.20 < 0.20 0.014 0.930 327.0 <0,015 3.630 69.8 312 0.170 101 180 <0.030 1.56 905.0 
5 I 31.7 < 2.00 < 2.00 <0.100 1.150 409.0 <0.150 3.290 117 .o 602 <0.500 93.9 168 <0.300 1.57 978.D 
6 I 23.5 < 0.20 < 0.20 <0.010 0.610 251.0 <0.015 1.880 166.0 424 0.190 63.2 120 <0.030 0.81 592.0 
7 I 44.4 < 0.20 < 0.20 0.014 0.500 311.0 <0.015 2.120 151.0 874 0.170 61.2 111 <0.030 0.74 486.0 
8 I 47.5 < 0.20 < 0.20 0.020 0.440 197.0 <0.015 2.160 190.0 952 0.088 75.7 144 <0.030 0.59 494.0 
9 I 72.3 < 0.20 0.24 0.020 0.400 257.0 0.036 2.710 243.0 1424 0.086 78.3 151 <0.030 0.65 450.0 

10 I 86.2 < 0.20 0.29 0.018 0.340 228.0 0.140 2.320 183.0 2183 0.190 84.4 141 <0.030 0.48 328.0 
11 I 127.0 < 0.20 0.60 <0.010 0.160 295.0 0.290 2.360 192.0 2431 0.084 85.2 143 <0.030 0.43 298.0 
12 I 120.0 < 0.20 0.27 0.022 0.073 158.0 0.260 2.240 122.0 2112 <0.050 70.9 115 <0.030 0.38 231.0 
13 I 105.0 < 0.20 1.03 <0.010 0. 110 183.0 0.230 2.610 106.0 1912 0.084 69.2 92.6 <0.030 0.49 194.0 
14 I 58.7 < 0.20 0.34 0.015 0.028 155.0 0.110 1.860 56.8 1366 0.057 47.7 69.3 <0.030 0.32 144.0 
15 I 63.1 < 0.20 0.41 <0.010 0.089 159.0 0.180 1.910 45.9 1510 0.065 45.0 61.0 <0.030 0.33 114.0 
16 I 63.6 < 0.20 0.96 0.011 0.037 220.0 0.140 1.800 44.0 1406 0.130 46.0 61.9 0.043 0.28 111.0 
17 I 70.3 < 0.20 1.15 0.012 0.066 189.0 0.160 2.430 54.6 1480 0.066 52.2 73.5 0.065 0.45 145.0 
18 I 29.1 < 0.20 0.52 <0.010 0.022 194.0 0.073 1.190 21.1 822 0.095 24.7 36.6 <0.030 0.24 65.6 
19 I 13.7 < 0.20 < 0.20 <0.010 <0.010 71.6 <0.015 0.680 8.8 497 <0.050 21.2 32.6 0.034 0.14 53.5 
20 I 15.5 < 0.20 0.28 <0.010 0.015 110.0 0,031 0.710 14.3 423 <0.050 17.4 25.6 <0.030 0.15 52.6 
21 I 13.7 < 0.20 < 0.20 <0.010 0.019 65.4 0.026 0.610 14. 1 344 <0.050 14.6 20.0 <0.030 0.11 46.8 
22 I 16.4 < 0.20 < 0.20 <0.010 0.052 45.3 <0.015 0.79 19.2 450 <0.050 18.1 27.9 <0.030 0.15 68.2 
23 I 27.4 < 0.20 0.54 0.013 0.082 74.9 0.035 1.19 36.4 688 <0.050 27.0 39.6 <0.030 0.26 113.0 
24 I 
25 I 15.9 < 0.20 < 0.20 0.022 <0.010 54.3 0.016 0.64 19.6 369 <0.050 14.0 20.8 <0.030 0.14 58.5 
26 I 40.3 < 0.20 0.50 0.022 0.050 57.7 0.080 1.45 39.0 876 <0.050 21.0 38.1 <0.030 0.26 105.0 
27 I 38.4 < 0.20 1.50 0.020 0.140 68.6 0.044 1.79 46.3 808 <0.050 36.4 48.1 0.068 0.33 168.0 
28 I 72.2 < 0.20 3.64 <0.010 0.270 97.4 0.110 3.31 87.0 1430 <0.050 69.2 89.1 0.080 0.64 292.0 



TABLE A-11 B (cont'd) 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

SULPHIDE COMPOSITE II (Inoculated) 

YATER EXTRACT ICP ANALYSIS (mg/L) 
I CYCLEI AL Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Hn Mo Ni Zn 
I I <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 
1 __ 1 

I I 
I 29 I 
I 30 I 
I 31 I 40.4 < 0.20 0.84 0.011 <0.010 72.4 0.064 1.08 21.4 936 <0.050 33.8 43.5 0.066 0.23 93.4 
I 32 I 
I 33 I 
I 34 I 
I 35 I 9.9 < 0.20 < 0.20 <0.010 0.028 33.1 <0.015 5.7 237 <0.050 9.39 12.4 <0.030 0.10 27.4 
I 36 I 
I 37 I 
I 38 I 
I 39 I 4.7 < 0.20 < 0.20 0.016 0.019 4.6 <0.015 0.22 2.5 101 0.19 3.97 4.5 <0.030 < 0.03 10. 1 
1 __ 1 

* detection limit in mg/l 



TABLE A-12 
ROBINSON SRK - CURRAGH 

HUMIDITY CELL TEST 

PHYLLITE COMPOSITE 

I 
I pH REDOX CONDUCTIVITY ALKALINITY ACIDITY CUM. ACIDITY SULPHATE CUMULATIVE 
I CYCLE DAYS (pH 4.5) (pH 8.3) (pH 8-3) SULPHATE 
I (mV SCE) (mS/cm3) (mg/L CaC03) --(mg/L CaC03)-- (mg CaC03/10Dg) (mg/Ll (mg/1009) 

I 
I 
I 7 7.31 329 750 6.3 0.0 1.8 0.1 360 18.0 
I 2 14 5.24 350 879 6.3 0.0 33.6 1.3 500 36.4 
I 3 21 5.57 434 640 13.7 0.0 22-6 2.3 325 50.0 
I 4 28 5.47 244 560 3.2 0.2 19.8 3.1 275 61.5 
I 5 35 6.13 479 696 17.4 o.o 16.0 3.7 305 73.7 
I 6 42 4.06 286 728 o_o 5.4 36.6 5.1 325 85.7 
I 7 49 4.77 280 591 0.5 0.0 10. 1 5.6 270 98.1 
I 8 56 5.86 198 745 4.0 0.0 17.9 6.2 410 113. 1 
I 9 63 3.82 370 579 o.o 8.6 28.1 7.4 310 126.3 
I 10 70 6.07 132 497 4.2 0.0 13.0 7.9 245 136.7 
I 11 77 6.19 191 531 3.8 0.0 11.5 8.5 240 148.4 
I 12 84 5.71 316 457 2.1 0.0 10.4 9.1 210 159.9 
I 13 91 5.46 177 606 1.6 o.o 13.6 9.7 280 172.1 
I 14 98 5.37 224 686 3.5 0.0 9.8 10. 1 320 186.5 
I 15 105 5.60 351 661 3.2 0.0 11.9 10.7 340 202.2 
I 16 112 6.95 167 715 4.2 o.o 5.3 10.9 340 218.8 
I 17 119 5.35 212 834 2.7 0.0 19.4 11. 7 400 235.5 
I 18 126 4.59 164 772 1.2 0.0 28.8 13.0 430 254.3 
I 19 133 4.48 201 689 0.0 o.o 28.9 14.2 360 269.5 
I 20 140 4.64 227 657 0.6 o.o 19.6 15.1 330 284.9 
I 21 147 4.58 210 592 o.o 0.0 13.5 15.7 330 299.9 
I 22 154 4.32 221 778 0.0 1.0 26.0 16.8 380 316.1 
I 23 161 4.59 232 701 2. 1 o.o 14.0 17.5 440 337.4 
I 24 168 4.46 369 464 0.0 0.5 15.1 18.2 220 347.6 
I 25 175 4.38 411 577 0.0 1.0 21.4 19.2 300 361.0 
I 26 182 4.83 445 446 2.0 o.o 9.0 19.6 200 370.3 
I 27 189 5.20 239 424 2.0 0.0 9.5 20.0 210 379.3 
I 28 196 5.14 250 262 1.9 o.o 10.2 20.5 120 385.6 
I 29 203 6.23 259 315 3.8 o.o 5. 1 20.8 150 392.7 
I 30 210 6.17 295 418 3.9 0.0 6.5 21.1 180 401.4 
I 31 217 4.72 239 317 2.0 0.0 9.8 21.5 155 408.2 
I 32 224 4.49 299 430 0.0 0.5 27.4 22.7 200 416.6 
I 



TABLE A-13A 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

PHYLLITE COMPOSITE 

I 
I ~ATER EXTRACT ICP ANALYSIS (mg/L) 

!CYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Hn Ho Ni Zn 
I I 
1_1 
I I 
I 1 I< 0.20 < 0.20 < 0.20 0.054 <0.010 128.0 <0.015 0.040 <0.010 < 0.015 <0.050 31.30 6.38 <0.030 0.030 0.99 
I 2 I< 0.20 < 0.20 < 0.20 0.037 0.078 124.0 <0.015 0.230 0.058 1.030 0.320 49.50 10.10 <0.030 0.110 15.70 
I 3 I< 0.20 < 0.20 < 0.20 0.064 0.039 81.8 <0.015 0.130 0.250 0.670 0.250 26.80 1.52 <0.030 0.100 12.40 
I 4 I < 0.20 < 0.20 < 0.20 0.043 0.017 75.6 <0.015 0.110 0.280 2.670 0.410 21.30 5.27 <0.030 0.070 6.56 
I 5 I < 0.20 < 0.20 < 0.20 0.047 0.021 87.8 <0.015 0.120 0.260 2.530 0.310 22.20 5.96 <0.030 0.086 6.69 
I 6 I< 0.20 < 0.20 < 0.20 0.044 0.015 77.4 <0.015 0.120 0.360 6.490 0.570 33.00 7.53 <0.030 0.094 5.62 
I 7 I < 0.20 < 0.20 < 0.20 0.050 <0.010 76.9 <0.015 0.065 0.038 0.370 0.220 17.00 6.60 <0.030 0.059 4.25 
I 8 I < 0.20 < 0.20 < 0.20 0.044 <0.010 97.0 <0.015 0. 110 0.032 4.280 0.570 35.20 8.46 <0.030 0.089 4.87 
I 9 I< 0.20 < 0.20 < 0.20 0.036 <0.010 80.1 <0.015 0.084 0.026 1.620 0.220 26.30 7.65 <0.030 0.077 4.14 
I 10 I< 0.20 < 0.20 < 0.20 0.030 <0.010 69.0 <0.015 0.069 0.032 1.600 0.230 20.80 6.05 <0.030 0.071 3.45 
I 11 I < 0.20 < 0.20 < 0.20 0.045 <0.010 64.1 <0.015 0.072 0.029 1. 190 0.530 21.50 6.04 <0.030 0.065 3.25 
I 12 I< 0.20 < 0.20 < 0.20 0.032 <0.010 50.9 <0.015 0.053 0.050 0.260 0.520 19.60 4.00 <0.030 0.044 1.78 
I 13 < 0.20 < 0.20 < 0.20 0.032 <0.010 68.3 <0.015 0.076 0.014 2.560 0.450 26.40 6.39 <0.030 0.088 2.93 
I 14 < 0.20 < 0.20 < 0.20 0.034 <0.010 56.9 <0.015 0.049 0.050 0.600 0.590 52.30 6.35 <0.030 0.034 2.47 
I 15 < 0.20 < 0.20 < 0.20 0.037 <0.010 75.3 <0.015 0.058 0.028 1.230 0.420 38.10 6.13 <0.030 0.057 2.38 

16 < 0.20 < 0.20 < 0.20 0.030 <0.010 54.7 <0.015 0.034 <0.010 0.073 0.099 57.10 4.72 <0.030 0.041 1.21 
17 < 0.20 < 0.20 < 0.20 0.037 <0.010 90.0 <0.015 0.100 0.066 3.620 0.460 54.40 7.18 <0.030 0.071 3.23 
18 < 0.20 < 0.20 < 0.20 0.025 <0.010 83.7 <0.015 0.095 0.094 7.710 0.710 49.50 7.75 <0.030 0.066 3.78 
19 0.23 < 0.20 < 0.20 0.034 <0.010 71.6 <0.015 0.091 0.130 6.860 0.660 42.70 7.23 <0.030 0.075 3.45 
20 0.21 < 0.20 < 0.20 0.030 <0.010 65. 1 <0.015 0.051 0.120 4.350 0.630 41.80 5.39 <0.030 0.055 1.98 
21 0.21 < 0.20 < 0.20 0.038 <0.010 56.9 <0.015 0.045 o. 110 5.750 0.440 34.30 5.00 <0.030 0.062 2.09 
22 0.46 < 0.20 < 0.20 0.033 <0.010 79.0 <0.015 0.079 0.190 7.370 0.940 41.30 6.82 <0.030 0.065 3.03 
23 0.36 < 0.20 < 0.20 0.019 <0.010 59.5 <0.015 0.042 0. 150 2.370 0.610 54.10 5.03 <0.030 0.032 1.15 
24 0.42 < 0.20 < 0.20 0.034 <0.010 54.8 <0.015 0.032 0.200 5.360 0.730 37.30 3.46 <0.030 <0.025 1.55 
25 0.25 < 0.20 < 0.20 0.017 <0.010 34.8 <0.015 0.028 0. 140 1 .280 0.560 34.00 2.23 <0.030 <0.025 0.82 
26 0.22 < 0.20 < 0.20 0.018 <0.010 35.2 <0.015 0.019 0. 170 0.930 0.390 28.80 1.81 <0.030 <0.025 1. 10 
27 0.33 < 0.20 < 0.20 0.021 <0.010 18.0 <0.015 <0.015 0.220 2.160 0.550 14.50 0.68 <0.030 <0.025 0.66 
28 < 0.20 < 0.20 < 0.20 0.013 <0.010 23.4 <0.015 <0.015 0.018 0.170 0.077 19.80 0.73 <0.030 <0.025 0.45 



TABLE A- 13A (cont'd) 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

PHYLLITE COMPOSITE 

I 
I WATER EXTRACT ICP ANALYSIS (mg/L) 

!CYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Zn 
I I 
1_1 
I I 
I 29 I< 0.20 < 0.20 < 0.20 0.015 <0.010 35.1 <0.015 0.016 0.110 1.520 0.340 27.10 0.75 <0.030 0.027 0.46 
I 30 I 
I 31 I< 0.20 < 0.20 < 0.20 0.024 <0.010 24.2 <0.015 <0.015 0.100 1.950 0.180 20.40 0.56 <0.030 <0.025 a.so 
I 32 I 0.60 < 0.20 < 0.20 0.035 <0.010 33.0 <0.015 0.029 0.140 5.540 0.420 27.50 1.31 <0.030 <0.025 1.08 
1 __ 1 

* detection limit in mg/L 



TABLE A-13B 
HUMIDITY CELL TESTING 

METAL EXTRACTION 

PHYLLITE COMPOSITE 

I I CUMULATIVE YATER EXTRACT ICP ANALYSIS (mg/100 g sarrple) 
I CYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Hn Ho Ni Zn 
I I 1080 * <0.5 22.5 24 0.1 460 3.5 4.3 29.3 6110 n 720 132.5 0.3 4.1 182 
1 __ 1 

I 
1 I 0.01 0.01 0.01 0.00 0.00 6.41 0.00 0.00 0.00 0.00 0.00 1.57 0.32 0.00 0.00 0.05 
2 I 0.02 0.02 0.02 0.00 0.00 10.98 o.oo 0.01 0.00 0.04 0.01 3.39 0.69 0.00 0.01 0.63 
3 I 0.03 0.03 0.03 0.01 0.01 14.40 0.00 0.02 0.01 0.07 0.02 4.51 0.75 0.00 0.01 1.15 
4 I 0.03 0.03 0.03 0.01 0.01 17.56 0.00 0.02 0.02 0.18 0.04 5.40 0.98 0.01 0.01 1.42 
5 I 0.04 0.04 0.04 0.01 0.01 21.05 0.00 0.03 0.04 0.28 0.05 6.28 1.21 0.01 0.02 1.69 
6 I 0.05 0.05 0.05 0.01 0.01 23.91 0.00 0.03 0.05 0.52 0.08 7.50 1.49 0.01 0.02 1.89 
7 I 0.06 0.06 0.06 0.01 0.01 27.45 0.00 0.03 0.05 0.54 0.09 8.29 1.79 0.01 0.02 2.09 
8 I 0.07 0.07 0.07 0.02 0.01 31.01 0.00 0.04 0.05 0.69 0. 11 9.58 2.11 0.01 0.03 2.27 
9 I 0.08 0.08 0.08 0.02 0.01 34.40 0;01 0.04 0.05 0.76 0.12 10.69 2.43 0.01 0.03 2.44 

10 I 0.08 0.08 0.08 0.02 0.01 37.34 0.01 0.04 0.05 0.83 0.13 11.58 2.69 0.01 0.03 2.59 
11 I 0.09 0.09 0.09 0.02 0.01 40.47 0.01 0.05 ·0.06 0.89 0.15 12.63 2.98 0.01 0.03 2.75 
12 I 0.10 0.10 0.10 0.02 0.01 43.25 0.01 0.05 0.06 0.90 0.18 13.70 3.20 0.02 0.04 2.85 
13 I 0. 11 0. 11 0.11 0.02 0.01 46.22 0.01 0.05 0.06 1.01 0.20 14.85 3.48 0.02 0.04 2.97 
14 I 0.12 0.12 0.12 0.03 0.01 48.79 0.01 0.06 0.06 1.04 0.23 17.21 3.76 0.02 0.04 3.09 
15 I 0.13 0.13 0.13 0.03 0.01 52.25 0.01 0.06 0.06 1.10 0.25 18.96 4.05 0.02 0.05 3.19 
16 I 0.14 0.14 0.14 0.03 0.01 54.93 0.01 0.06 0.06 1.10 0.25 21.76 4.28 0.02 0.05 3.25 
17 I 0.15 0.15 0.15 0.03 0.01 58.68 0.01 0.06 0.07 1.25 0.27 24.02 4.58 0.02 0.05 3.39 
18 I 0.16 0.16 0.16 0.03 0.01 62.34 0.01 0.07 0.07 1.59 0.30 26.19 4.92 0.02 0.05 3.55 
19 I 0.17 0.17 0.17 0.03 0.01 65.36 0.01 0.07 0.07 1.88 0.33 27.99 5.22 0.02 0.06 3.70 
20 I 0.18 0.18 0.18 0.03 0.01 68.41 0.01 0.07 0.08 2.08 0.36 29.94 5.47 0.03 0.06 3.79 
21 I 0.19 0.18 0.18 0.04 0.01 71.00 0.01 0.08 0.09 2.34 0.38 31.51 5.70 0.03 0.06 3.89 
22 I 0.21 0.19 0.19 0.04 0.01 74.37 0.01 0.08 0.09 2.66 0.42 33.27 5.99 0.03 0.06 4.02 
23 I 0.22 0.20 0.20 0.04 0.01 n.24 0.02 0.08 0.10 2.77 0.45 35.89 6.23 0.03 0.07 4.07 
24 I 0.24 0.21 0.21 0.04 0.02 79.79 0.02 0.08 o. 11 3.02 0.48 37.62 6.40 0.03 0.07 4.14 
25 I 0.25 0.22 0.22 0.04 0.02 81.34 0.02 0.08 0.12 3.08 0.51 39.13 6.49 0.03 0.07 4.18 
26 I 0.26 0.23 0.23 0.04 0.02 82.97 0.02 0.09 0.12 3.12 0.52 40.47 6.58 0.03 0.07 4.23 
27 I 0.28 0.24 0.24 0.04 0.02 83.74 0.02 0.09 0.13 3.21 0.55 41.09 6.61 0.04 0.07 4.26 
28 I 0.29 0.25 0.25 0.04 0.02 84.98 0.02 0.09 0.13 3.22 0.55 42.14 6.65 0.04 0.07 4.28 
29 I 0.30 0.26 0.26 0.04 0.02 86.64 0.02 0.09 0.14 3.29 0.57 43.42 6.68 0.04 0.07 4.31 



I 
I CYCLE I Al 
I I 1oso • 

Sb 
<0.5 

As 
22.5 

Ba 

24 
Cd 

0.1 

TABLE A-13B (cont'd) 
HUMIDITY CELL TESTING 

METAL EXTRACTION 

PHYLLITE COMPOSITE 

CUMULATIVE ~ATER EXTRACT ICP ANALYSIS (mg/100 g sample) 
Ca Cr Co Cu Fe Pb Mg 

460 3.5 4.3 29.3 6110 77 720 
Mn 

132.5 
Mo 

0.3 
Ni 

4.1 
Zn 
182 

'~-'-----------------~----------------------
! I 
I 3o I 
I 31 I 
I 32 I 

0.30 
0.31 
0.33 

0.26 0.26 
0.27 0.27 
0.28 0.28 

0.04 0.02 86.64 0.02 0.09 
0.04 0.02 87.71 0.02 0.09 
0.05 0.02 89.10 0.02 0.09 

'~-'---------------------
* assay in mg/1009 unless otherwise stated 

0.14 3.29 0.57 43.42 6.68 0.04 0.07 4.31 
0.14 3.38 0.58 44.32 6.71 0.04 0.07 4.33 
0.15 3.61 0.59 45.48 6.76 0.04 0.08 4.37 



TABLE A· 14 
ROBINSON SRK • CURRAGH 

HUMIDITY CELL TEST 

PHYLLITE COMPOSITE II (Inoculated) 

pH REDOX CONDUCTIVITY ALKALINITY ACIDITY CUM. ACIDITY SULPHATE CUMULATIVE 
CYCLE DAYS (pH 4.5) (pH 8.3) (pH 8.3) SULPHATE 

(mV SCE) (mS/cm3) (mg/L CaC03) ··(mg/L CaC03)·· (mg CaC03/100g) (mg/L) (mg/10Dg) 

7 5.92 268 4690 4.3 0.0 273.6 4.9 3250 58.5 
2 14 5.30 230 2080 4.0 o.o 229.4 9.1 1600 87.9 
3 21 5.36 284 2110 3.4 o.o 290.5 15.9 1100 113. 5 
4 28 5.51 255 3990 2.1 0.0 388.8 28.1 2900 204.8 
5 35 5.06 255 3100 2.7 0.0 193.0 37.0 2250 308.1 
6 42 4.91 276 2780 1.7 o.o 221.5 48.1 2000 408.5 
7 49 4.23 275 2640 o.o 1.7 136.3 50.7 2100 449.0 
8 56 4.50 283 2020 o.o 0.0 150.0 56.7 1500 508.9 
9 63 4.67 357 1580 1.3 0.0 75.3 59.6 1300 558.5 

10 70 4.51 272 1508 o.o 0.0 72.0 62.9 1508 628.0 
11 77 4.73 327 2240 3.4 o.o 135.7 68.1 1600 688.8 
12 84 4.82 341 1150 1.2 o.o 31.6 69.6 1300 751.0 
13 91 4.59 335 989 0.0 o.o 28.9 71.0 1100 803.2 
14 98 4.72 305 1780 1.0 0.0 58.3 72.6 2900 883.9 
15 105 4.35 314 1172 o.o 2.5 36.5 74.3 1400 950.8 
16 112 4.30 309 994 0.0 1.0 26.5 75.2 . 900 979.9 
17 119 4.22 289 684 0.0 1.6 23.8 76.4 800 1020.9 
18 126 4.24 378 565 0.0 1.6 19.4 77.1 400 1036.1 
19 133 4.22 401 810 0.0 1.5 18.4 78.0 450 1057.3 
20 140 3.98 431 483 0.0 4.5 25.0 78.8 210 1064.4 
21 147 4.17 320 765 0.0 2.0 28.0 80.3 350 1082.9 
22 154 4.15 343 499 o.o 2.0 22.4 81.5 225 1094.3 
23 161 3.98 387 562 0.0 5. 1 31.6 83.0 225 1105.6 
24 168 4.06 391 645 o.o 4.0 20.0 83.9 275 1117.0 
25 175 3.84 417 464 o.o 7.4 18.6 84.6 180 1123.5 
26 182 3.78 402 569 0.0 7.4 34.8 85.6 205 1130.0 
27 216 3.72 437 637 o.o 12.4 42.8 87.5 637 1157.5 
28 223 3.62 445 580 0.0 13.4 38.4 89.1 226 1166.8 
29 230 3.31 376 2030 0.0 40.8 195.6 94.4 780 1187.9 
30 237 3.46 406 657 0.0 25.2 79.2 98.2 266 1200.7 
31 244 3.36 404 1060 0.0 27.7 72.6 100.1 568 1215.8 
32 251 3.35 394 1155 0.0 33.6 97.2 102.7 517 1229.6 
33 258 3.46 407 632 0.0 19.6 52.7 104.5 245 1238.1 
34 265 3.44 410 886 o.o 25.9 120.5 110.8 410 1259.5 
35 272 3.46 396 1049 0.0 23.5 97.5 113.7 425 1272.1 
36 279 3.48 230 1279.1 
37 286 3.84 230 1284.5 
38 293 3.55 280 1292.1 
39 300 3.57 420 752 0.0 35.3 155.1 245 1301.0 



TABLE A-15A 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

PHYLLITE COMPOSITE II (Inoculated) 

I 
I I CUMULATIVE YATER EXTRACT ICP ANALYSIS (mg/100 g sample) 
I CYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Zn 
I I 1080 * <0.5 22.5 24 0. 1 460 3.5 4.3 29.3 6110 77 720 132.5 0.3 4.1 182 
1_1 
I I 
I 1 I 0.04 0.04 0.04 o.oo 0.00 9.1 0.00 0.06 0.00 0.04 0.01 6.6 2.3 0.01 0.08 0.0 
I 2 I 0.04 0.04 0.04 0.00 0.00 13.2 0.00 0.08 0.00 0.05 0.01 9.1 3.1 0.01 0.10 0.9 
I 3 I 0.04 0.04 0.04 0.00 0.00 18.4 0.00 0. 11 o.oo 0.06 0.01 12.8 4.4 0.01 0.13 2.2 
I 4 I 0.05 0.05 0.05 o.oo 0.01 33.7 0.00 0.23 0.01 0.11 0.01 26.7 9.6 0.01 0.27 6.8 
I 5 I 0.14 0.14 0.14 0.01 0.01 55.3 0.01 0.32 0.01 1.67 0.04 36.4 13.6 0.02 0.36 10.4 
I 6 I 0.15 0.15 0.15 0.01 0.01 83.6 0.01 0.36 0.01 4.55 0.04 41.3 15.8 0.02 0.40 12.4 
I 7 I 0.16 0.16 0.16 0.01 0.01 94.3 0.01 0.38 0.01 4.95 0.04 43.3 16.9 0.02 0.43 13.3 
I 8 I 0.16 0.16 0.16 0.01 0.01 108.2 0.01 0.41 0.01 5.59 0.04 47.2 18.6 0.03 0.47 15.0 
I 9 I 0.17 0.17 0.17 0.01 0.02 117 .3 0.01 0.43 0.02 5.93 0.05 50.7 20.2 0.03 0.50 16.1 
I 10 I 0.18 0.18 0.18 0.02 0.02 124.3 0.01 0.45 0.02 6.38 0.05 55.7 22.3 0.03 0.52 17.1 
I 11 I 0.19 0.19 0.19 0.02 0.02 132.9 0.01 0.48 0.02 6.44 0.05 63.4 25.6 0.03 0.56 18.3 
I 12 I 0.20 0.20 0.20 0.02 0.02 137.8 0.01 0.50 0.02 6.64 0.05 67.8 27.3 0.03 0.57 18.8 
I 13 I 0.21 0.21 0.21 0.02 0.02 141.4 0.02 0.51 0.02 6.66 0.05 71.4 28.7 0.03 0.58 19.2 
I 14 I 0.21 0.21 0.21 0.03 0.02 156.2 0.02 0.55 0.02 6.69 0.06 80.5 32.7 0.03 0.63 20.5 
I 15 I 0.22 0.22 0.22 0.03 0.02 161.7 0.02 0.56 0.03 6.96 0.06 84.0 34.1 0.03 0.64 20.9 
I 16 I 0.23 0.23 0.23 0.03 0.02 165.7 0.02 0.57 0.03 7.03 0.06 85.8 34.8 0.03 0.65 21.2 
I 17 I 0.24 0.24 0.24 0.03 0.02 168.6 0.02 0.58 0.03 7.12 0.06 88.2 35.7 0.04 0.66 21.4 
I 18 I 0.25 0.25 0.25 0.04 0.02 172.1 0.02 0.58 0.03 7.17 0.06 89.8 36.4 0.04 0.66 21.6 
I 19 I 0.27 0.26 0.26 0.04 0.02 173.8 0.02 0.59 0.04 7.26 0.07 91.0 36.9 0.04 0.67 21.8 
I 20 I 0.28 0.26 0.26 0.04 0.02 176.4 0.02 0.59 0.04 7.36 0.07 92.4 37.4 0.04 0.67 22.0 
I 21 I 0.33 0.27 0.27 0.05 0.02 178.3 0.02 0.60 0.04 7.46 0.07 93.7 37.9 0.04 0.68 22.1 
I 22 I 0.40 0.28 0.28 0.05 0.02 180.2 0.02 0.61 0.05 7.59 0.07 95.2 38.5 0.04 0.69 22.4 
I 23 I 0.42 0.29 0.29 0.05 0.02 183.7 0.02 0.61 0.05 7.63 0.08 96.3 38.9 0.04 0.69 22.6 
1_1 

• assay in mg/100g unless otherwise stated 



TABLE A-158 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

PHYLLITE COMPOSITE II (Inoculated) 

I 
I I WATER EXTRACT ICP ANALYSIS (mg/L) 
I CYCLEI Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Mn Ho Ni Zn 
I I <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <D.015 <0.015 .<0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 
1_1 
I I 

< 2.00 < 2.00 < 2.00 0.100 <0.100 503 <0.150 3.290 <0.100 2.14 <0.500 365.0 125.0 <0.300 4.37 182.0 
2 I< 0.20 < 0.20 < 0.20 0.040 <0.100 223 <0.015 1.160 0.018 0.49 <0.050 137.0 46.2 <0.030 1.16 48.1 
3 I< 0.20 < 0.20 < 0.20 0.031 0.033 224 <o.oi5 1.260 0.046 0.66 <0.050 161.0 57.9 <0.030 1.49 58.0 
4 I< 0.20 < 0.20 < 0.20 0.025 0.099 486 <0.015 3.910 0.080 1.59 <0.050 440.0 164.0 0.045 4.27 144.0 
5 I< 2.00 < 2.00 < 2.00 <0.100 <0.100 471 <0.150 1.880 <0.100 33.90 <0.500 212.0 86.9 <0.300 2.02 79.2 
6 I< 0.20 < 0.20 < 0.20 0.016 <0.010 565 <0.015 0.790 <0.010 57.40 <0.050 97.0 44.8 <0.030 0.83 38.7 
7 I< 0.20 < 0.20 < 0.20 0.044 0.049 553 <0.015 1.000 0.080 20.70 <0.050 106.0 52.4 <0.030 1.30 50.3 
8 I< 0.20 < 0.20 < 0.20 0.034 0.031 349 <0.015 0. 790 0.036 16.00 0.110 98.0 44.7 <0.030 0.99 41.1 
9 I< 0.20 < 0.20 < 0.20 0.047 0.017 237 <0.015 0.580 0.032 9.03 <0.050 91.2 41.8 <0.030 0.73 30.4 

10 I< 0.20 < 0.20 < 0.20 0.052 0.013 151 <0.015 0.460 0.041 9.61 <0.050 108.0 45.2 <0.030 0.56 21.1 
11 I < 0.20 < 0.20 < 0.20 0. 110 0.015 227 <0.015 0.830 0.041 1.59 <0.050 203.0 85.1 <0.030 0.91 32.3 
12 I< 0.20 < 0.20 < 0.20 0.052 <0.010 102 <0.015 0.220 0.030 4.15 <0.050 91.0 36.3 <0.030 0.29 9.1 
13 I< 0.20 < 0.20 < 0.20 0.042 <0.010 76 <0.015 0.260 0.022 0.47 <0.050 77.0 30.7 <0.030 0.30 8.3 
14 I< 0.20 < 0.20 < 0.20 0.022 0.021 532 <0.015 1.500 0.120 1.31 <0.050 327.0 142.0 <0.030 1.52 46.4 
15 I < 0.20 < 0.20 < 0.20 0.038 <0.010 115 <0.015 0.300 0.038 5.63 <0.050 73.2 29.8 <0.030 0.30 9.9 
16 I< 0.20 < 0.20 < 0.20 0.087 <0.010 125 <0.015 0.230 0.063 2.22 <0.050 56.5 22.1 <0.030 0.25 7.4 
17 I< 0.20 < 0.20 < 0.20 0.079 <0.010 56 <0.015 0.140 0.040 1.69 <0.050 45.5 17.3 <0.030 0.14 4.7 
18 I< 0.20 < 0.20 < 0.20 0.054 <0.010 92 <0.015 0.150 0.050 1.26 <0.050 43.3 17.8 <0.030 0.16 5.3 
19 I 0.55 < 0.20 < 0.20 0.140 <0.010 36 <O.oi5 0.100 0.084 2.01 <0.050 ·25.1 9.7 <0.030 0. 11 3.5 
20 I 0.32 < 0.20 < 0.20 0.039 <0.010 78 <0.015 0.170 0.068 2.99 <0.050 40.3 16.0 <0.030 0.19 5.8 
21 I 0.91 < 0.20 < 0.20 0.087 <0.010 36 <0.015 0.098 0.079 1.77 <0.050 24.6 9.6 <0.030 0.12 3.3 
22 I 1.32 < 0.20 < 0.20 0.027 <0.010 36 <0.015 0.130 0.140 2.50 <0.050 29.4 11.3 <0.030 0.14 4.8 
23 I 0.41 < 0.20 < 0.20 0.083 <0.010 71 <0.015 0.087 0.065 0.79 <0.050 22.6 9.1 <0.030 0.12 3.4 
24 
25 I 0.48 < 0.20 < 0.20 0.130 <0.010 56 <0.015 0.045 0.074 0.78 <0.050 9.5 3.8 <0.030 0.04 2.0 
26 I 0.99 < 0.20 < 0.20 0.100 <0.010 42 <0.015 ·0.130 0.200 3.60 <0.050 12.2 9.9 <0.030 0.12 5.2 
27 I 2.33 < 0.20 < 0.20 0.130 <0.010 57 <0.015 0.130 0.190 1.77 <0.050 18.3 7.2 <0.030 0.14 6.1 
28 I 1.52 < 0.20 < 0.20 0.110 <0.010 66 <0.015 0.100 0.160 1. 71 <0.050 14.0 5.4 <0.030 0.15 5. 1 



TABLE A-15 B (cont'd) 
HUMIDITY CELL TESTING 

LEACHATE ANALYSIS 

PHYLLITE COMPOSITE II (Inoculated) 

I 
I I WATER EXTRACT ICP ANALYSIS (mg/L) 
I CYCLE I Al Sb As Ba Cd Ca Cr Co Cu Fe Pb Hg Mn Mo Ni Zn 
I I <0.20 * <0.20 <0.20 <D.010 <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005 
1_1 
I I 
I 29 I 
I 30 I 
I 31 I 3.47 < 0.20 < 0.20 0.031 <0.010 143 <0.015 0.240 0.290 5.33 <0.050 29.3 12.8 <0.030 0.29 14.0 
I 32 I 
I 33 I 
I 34 I 
I 35 I 4.60 < 0.20 < 0.20 0.033 0.019 106 <0.015 0.340 7.40 <0.050 37.7 16.2 <0.030 0.42 23.1 
I 36 I 
I 37 I 
I 38 I 
I 39 I 1.89 < 0.20 < 0.20 0.091 0.016 76 0.020 0.270 0. 110 0.61 <0.050 11.0 <0.030 0.33 15.2 
1 __ 1 

* detection limit in mg/L 



TABLE A-16 

VANGORDA CREEK UPSTREAM FROM EXISTING BLIND CREEK ROAD CROSSING 

SilE DATE TEMP 
deg C 

1.0 
4.(1 
6.0 
4.0 
0.0 

nH ALK 'TY SUS SOL S04 AHMOIUA IN • cu • PB • MN • FE , 

7.42 
7.48 
7.43 
7.54 

mg/L mg/L mg/L mg/L mg/L moil mg/L mg/L rnq/L 

r, e v,J 

0.5 
0.5 
0.5 
0.5 
,). 5 

3.0 
4.0 
3.0 
b.O 
7.0 

0.07 (1,002 
0.37 0.022 
v. 32 0. 007 
0.37 0.<)13 

0.005 

0.001 0.003 0.004 
0.001 0.008 0.(102 
0.002 0.036 0.008 
0.002 (1,(172 0.004 
0.001 0.007 0.003 

Wi 
VO i 
VO! 
VO! 
VO! 
V01 
VO! 
VO! 
VO! 
V01 
\
101 

VOi 
VO! 
V01 
VO! 
IJ01 
V01 
V01 
VOi 
VO! 

03-Jun-87 
08-Jul-87 
06-Hua-87 
20-Aug-87 
22-Sep-87 
07-0ct-87 
14-0ct-87 
20-0ct-B7 
28-0ct-87 
05-Nov-87 
12-Nav-87 
iB-Dec-87 
18-Feb-88 
06-Aar-88 
14-Aµr-BB 
02-Mav-BB 
11-Mav-88 
18-Mav-BB 
26-May-BB 
07-Jun-88 
06-Jul-88 
02-Aug-88 
19-Sen-88 
[9-0ct-88 
29-Nov-88 
(13-Jan-89 
30-Jan-89 
28-,eb-89 
28-Mar-89 

0,(1 7.60 0.5 11.0 0.011 0.003 0.007 0.004 

l/01 
Vr)1 

\101 
VOl 
VO! 
\/Oi 
\101 
VO 1 
VO 1 

o.o 

0.0 
1).9 
2.7 
1. 4 
4.5 

6. 7 
4.6 
7.7 
~·. 9 
2. 7 

1. (i 

7.13 
),70 
8.20 
7.51 
7.95 
7.94 
7 .27 

7.42 
7.47 
7.62 
7.64 
7.62 
7.03 
) ,64 
7.68 
7. 96 
7.54 
7.68 

11. 80 

18.90 
13.65 
15.80 
23.10 
28.40 
28.00 
39.00 
40.00 
46.00 
46.00 
81. 00 

0.5 
r, c: 
"'" 
0.5 
0.5 

0.5 
3.0 
2.0 
0.5 

10. 0 
1.0 
2.0 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.0 
l.O 

i' ,. 
, 1, V 

4.0 
9.0 
8.0 0.03 

11.0 0.16 
8.0 0.81 
5,(1 0.49 
6.0 

1).5 

3,(j 0.10 
4.0 0, 14 
4.0 0.07 
1. (I 
7 .0 0.33 
9.0 0.05 
7. 0 &.13 
5.() 0.06 
3.0 0.13 

0.001 
0.030 
0.004 
0.008 
0.006 
0.004 
0.003 

o. 021 
0. Oll 
0.100 
0.011 
0.028 
(!, 012 
0.012 
0. f;05 
0.010 
(I, 1)16 
0.1)04 

0.001 0.003 
,,).001 (1,003 

0.001 0.003 
0.001 0.003 
0.001 0.003 
0.001 0,(103 
0.00[ 0.003 

0.%1 
0. 001 o. 003 
0.001 l).003 
(1,001 (J, \l03 
0.005 0.003 
(,,001 (1,003 
0.001. 0.003 
!),001 0.003 
0.00[ 0.003 
0.001 (1,003 
0.001 0.003 

0.001 
0.01(1 
0.001 
0, <)O l 
0.002 
0. 001 
0.036 

0.005 
0.003 
0,(102 
0.001 
0. 001. 
0.001 
0.001 
0.002 
0.001 
0.1)01 

0.525 

I), 128 
(1, 180 
0.075 
1),04(1 

0.030 
0.(140 
0.030 
0.003 
0.035 
l!.015 

-------------------------------------------------------------------------------------------------------------------
I, 

AVERAGE 
STANDARD DE'i!ATIOM 
MAXIMUM VALUE 

23 12 2B 24 16 24 24 23 23 11 
7,6 32.64 1 > 5.8 0.26 0.014 0.001 0.008 1).004 0.100 
0.2 18.68 1.8 3.0 (J,22 0.019 0.001 0.015 0.007 0.143 

10.0 11.0 0.81 0.100 0.005 0.072 0.036 0.525 

• Extractable •etals before Nay 10, 1988: Total oetals after that date. 



TABLE A-17 
GRUM CREEK JUST UPSTREAM FROM CONFLUENCE WITH VANGORDA CREEK 

SITE DATE TEMP oH ALK 'TY SUS SOL S04 ANMotaA ZN , CU • PB • MN • FE , 

V02 
V02 
V02 
V02 
wn 
V02 
V02 
\/02 
V02 
\'(12 
V02 
V02 
V02 
V02 
V02 
V02 
V02 
1/02 
V02 
V02 
V02 
V02 

V02 
V02 
1/02 
V02 
V02 

03-Jun-87 
08-Jul-87 
06-Aug-87 
22-Sep-87 
07-0ct-87 
14-0ct-67 
16-0ct-87 
20-0ct-87 
28-0ct-87 
05-Nov-87 
12-rfov-87 
13-lfov-87 
18-iiec-87 
18-Feb-88 
06-tlav-88 
12-May-BB 
18-Nay-BB 
2o-Mav-88 
OB-Jun-88 
07-Jul-88 
03-Aug-88 
20-Sep-BB 
19-0ct-88 
29-Nov-BB 
03-Jan-89 
30-Jan-89 
2B-Feb-B9 
28-Mar-89 

deg C mg/L mg/L mg/L mg/L mg/L lilQ/L ©q/L mg/L r:g/L 

2.0 
5.0 
5.0 
2.0 

1. 0 

8.00 
8.13 
7.56 

B.21 

o. (1 J. 97 
7.95 

o.u 7.65 
7.60 

0.5 
0.5 
0.5 
1. 0 
0.5 
0.5 
0.5 
5. i 
0.5 
0.5 
0.5 

9.0 
19.0 
20.0 
i3.0 

28.0 

0.5 2B.O 
41).0 

0.5 29.(1 
3.0 

0.45 0.003 0.002 
0.33 0.008 0.002 
0.31 0.009 0.003 

0.009 0.(>01 

0.010 0.002 

0.003 0.001 
0,(105 0,(!02 
o.o:n o.1JoB 
!),006 0.003 

O.OU5 (l,D10 

1),Ci08 0.001 0.0(13 0.0('1 
0.040 O.OOi 0.,)03 O.Oi<J 
0.070 IJ.002 (i.003 0.002 
0.004 0.1)02 0.220 

2.8 7.42 46.00 42.0 21.0 O.b5 r).025 0.01l 0.003 0.047 4.450 

4.6 
6.7 
9.2 
S·.B 

1. 0 
l.O 

8.12 80.85 
8.12 75. 60 
8.25 102. 90 
8. 26 101. 90 
s. ;;1 
7.BJ 
., ::c"'", 
;,.J .. 

114. 50 
31. 00 

103.00 
7.BB 120.00 
7.99 124.00 
7.62 131.00 
7.69 !43.00 

0.5 
1.0 
2.0 
0.5 
0.5 
0.5 
0.5 
1.0 
(). 5 
i. 0 
0.5 
0.5 

0.025 0.002 
13.0 0.005 O.OOl 
18.0 0.13 0.003 0.002 
20.0 0.23 0.003 0.001 
26.0 O.Z,6 0.005 0.002 
2.0 0.018 0.001 

32.(l 0.13 0.005 (!,001 
28.0 O.Oi 0.002 1),001 
31.0 0.01 0.032 0.002 
24.0 0.25 0.025 0.001 
32.o 0.1a 0.009 0.,)01 

i), 1)90 
0.003 o.o,n o.094 
:),(u)3 0.002 O.i)lO 
i), 003 0. 001 o. 020 
0.003 O.OOt (i,OiU 
0.006 O.OOi 0.030 
0.003 O.Otli 0.030 
0.003 0.002 0.025 
0.003 0.002 0.065 
Q,;)03 0.001 0.020 
0.003 0.001 

-------------------------------------------------------------------------------------------------------------------
Ii 
eVERAGE 
STANDARD DEVIATION 
MAX !MUM VALUE 

17 20 12 
7.9 97.Bi 
0.3 32. 40 

27 
2.4 
7.8 

42.0 

19 
23.3 
B.7 

40.0 

12 21 21 19 
0.26 0.015 0.002 O.OU5 
0.17 0.016 0.002 0.008 
0.65 0.070 0.011 0.037 

• Extractable metals before Ma:,' 10i 1988; Total metals after that date. 

19 
0.005 
0.010 
0.047 

12 
0.422 
1.216 
4.45(1 



TABLE A-18 
VANGORDA CREEK 5 M DOWNSTEAM FROM CONFLUENCE WITH GRUM CREEK 

SITE DATE TENP pH ALK'TY SUS SOL S04 AMMONiH ZN • Ct! ' PB * HN ' FE * 
deg C mall mgiL lllq/L mg!L mg/L mg/L mg/L mg/L IIIQ/L 

-------------------------------------------------------------------------------------------------------------------
V03 03-Jun-87 2.1) l. O 3.(1 0.04 (l. (i.12 0.002 0.003 0.004 
V03 OB-Jul -87 5.0 7.47 0.5 6.0 i\ -:,c 

,,, .. cl 0.013 0.003 0.008 0.003 
Y03 Ob-Aug-87 b. 0 7.82 LO 4. 0 v.44 0. 017 0.002, (1.037 0.009 
VOS 20-Aug-87 5.0 7.85 0.5 J ,{) 0.35 (),(13.';: 0.002 0.037 0.063 
VU3 22-Se9-87 2.0 7.36 (!:;:: ,J 10.0 0.021 0.001 0.005 0.003 
\103 07-Dct-87 0.5 
'103 [4-0ct-87 0.0 8.14 1),5 11. (I 0.0,,2 (l, 002 0.006 0.1)0l 
V03 16-0ct-87 0.5 
V03 20-0ct-87 1. C: 

V03 28-0ct-87 0.5 
IJ(l3 05-Nov-S7 IJ.5 
V03 l2-14m·-87 0 ;;;: ,J 

V03 13-Nov-B7 (l,0 7.79 0.5 19.0 !),(130 0.001 0.003 (I, (1(11 
V(/5 18-Dec-87 I.84 21. 0 0.050 0.001 0.003 0.010 
V03 18-Feo-88 0. (I 7.57 0.5 2i. 0 (i,\)44 0.002 0.003 (l, 001 
V03 12-Ma~r-88 2. 9 7.08 25. 0(! 18.0 10.0 O.bl (), 021 O.!iOb 0.003 (1,034 l.B50 
1J03 18-Mav-88 0.5 
\103 26-May-88 b.O 7.97 :}6, 75 2.0 0.032 O.OD3 0.143 
V03 08-Jun-B8 15.75 4. (1 !.() ,). 012 0.002 0.003 0.007 (!.280 
\103 07-Jul-B8 10. 4 8.20 88.20 1. 0 15.0 0.15 0. O\ib 0.002 0. (1(i3 0.002 (), (!35 
V03 03-Auq-BB 10.6 8, 1(1 55.70 0.5 8.(1 0.19 (!, 011 0.0!)2 o.,)03 0. l)C, l 0. 1)25 

"!J'· .. ~tJ..:, 20-Sep-88 7.02 47. 30 0.5 14. 0 0.04 0.021 0.%2 (), (r;j3 (}.001 0.025 
1J03 19-0ct-88 7.81 103.00 1. (l 30.0 0.005 (!, 002 0.005 (J, 001 0.030 
~\)3 29-Nov-88 i.O 7.00 46. 00 l.O 13.0 C,,08 0.028 0.001 0.003 0. i)\)i 0. !)25 
V03 03-Jan-89 7.69 54.00 0.5 10.(1 0.01 (l. (137 (I, (:01 (), (103 o. (1()2 (i.020 
\/03 30-Jan-B9 7.87 bb.00 0.5 16. 0 o. (•i 0.053 0.002 0.003 (j,()02 U.030 
V03 2B-Feb-89 7.58 68.00 LO 14.0 0.17 (l,053 (1,001 {!, (>03 0.001 0. \130 
V03 28-Kar-89 7. 73 69.00 1.0 15.0 0.15 (),(142 V. OOl 0.003 0. 001 
-------------------------------------------------------------------------------------------------------------------
N 17 1 \· 12 'j": 20 i~ "·• ~, i 20 20 1 l _, L< •• 
AVERAGE 7.7 56.23 1.5 12.4 0.19 D.027 ().002 0.007 0.004 0.227 
srnrmtiRD ilEVJAT!ON 0.3 23. 79 3.3 6.8 0.17 0.015 O.OOi 0.010 0.007 U.519 
MAXIMUM VALUE 18.0 30.0 0.61 0.053 0.006 0.037 (),1)34 i. B50 

• Extractable metals before May 10, 1988: Totai met.iis after that date • 

_, 



TABLE A-19 
DIXON CREEK 500 M UPSTREAM FROM CONFLUENCE WITH VANGORDA CREEK 

SITE DATE TEMP pH ALK'1Y SUS SOL S04 AMMOllJA rn • cu • PB • MH • FE • 
deg ' •glL mg/L ,, 

og/L mg/L og/L mg/L og/L mg/L C mg,L 
-------------------------------------------------------------------------------------------------------------------
1J(j4 26-Aug-87 7 .o 8.41 3.0 28.0 0.004 0.002 0.005 0.045 
\'04 22-Sep-87 0.0 8.03 0 , 

... 1.1 33.0 0.006 0.002 0.003 0.035 
V04 l4-0ct-B7 l. 0 B.52 36.0 0.010 0.002 0.005 0.042 
V04 l8-Dec-87 8.15 1.5 56.0 o. 040 l),(l(ll (1,1)50 0.060 
V04 18-Feb-88 (}. 0 7.62 3.0 62.0 0.004 0.002 0.003 0.033 
=Jr)4 14-Aor-88 i.4 7.93 3.0 73.0 0.12 0.002 o. 001 0.003 0.01S 
V04 13-Hay-88 7.79 88.00 23.0 16. 0 0.31 0.010 0.004 0.003 0.051 l.200 
V04 08-Jun-88 5.2 8.10 201. 60 5.0 28.0 0.005 0.002 0.003 0.012 0.145 
\'(14 07-Jul-88 8.42 245.70 2.Q 30.0 (), 40 0.010 0.003 0.003 0.022 0.205 
V04 03-AuQ-B8 8.32 254.10 3.0 ~.s. o 0.21 0.003 0.002 (l.003 0.027 0.17(1 
V04 20-Sep-BB 7, 58 264. 6(l 1. Q 40.0 V.23 (), 004 0.002 0.003 0.026 0.215 
V04 19-0ct-88 7. cB 258. 00 
'J04 2)'-Nov-88 i.42 274. 00 6.0 51. i) (:, 20 0.003 0. 001 0. 003 0.048 0.280 
1./04 03-Jan-99 1. (; 1.49 265.00 5.0 52.0 V.H 0.006 0.003 0.003 0.060 0.460 
V04 28-Feo-89 7.67 2%. 00 18.0 65.0 0.19 (1,023 0.003 0.003 0.017 (1,140 
V04 28-Mar-89 7.75 303. 00 12.0 60.0 0.26 0.023 0. 004 I), 010 0.013 
--------------------------------------------------------------------------------~---------------------------------
N iO 16 10 14 15 9 'S 

'" 15 15 15 B 
AVERA8E 8.0 244.40 b.3 4,1 7 

"'fo·.I D.23 0. 010 0.002 o. <)07 0.034 0.352 
STANDARD DEV1H1IDN 0.3 58.13 ' C 

''" 16. l 0.09 0. 010 0. 001 0.012 (UJ16 0.335 
MAX It1LIH \1AUiE 2.3.0 73.0 0.40 D. 040 0. (l(:4 t), l';5(l 0.060 l.201) 

' Extractable metals before May 1 (:. 1988: Total ~1etals after tt,at Date. 



TABLE A-20 
WEST FORK AT VANGORDA CREEK 200 M UPSTREAM FROM MINE ROAD CULVERT 

SlTE iiAlE TEMP DH ALK 'TY SUS SOL 504 MIMONIA ZN • cu • PB • MN • FE • 
deg C mg/L •giL mg/L •g/L •g/L 1i9/L og/L mg/L ,g/L 

-------------------------------------------------------------------------------------------------------------------
\/05 o~-Jun-87 3.(1 15.0 21. 0 o. 10 0.003 0.003 0.006 0.026 
\i()5 09-Jul-87 5.0 7.85 18.0 36.0 0.45 0.010 0.004 0.008 0.023 
V05 OS-Hug-87 6.0 B.32 b.O 48.0 0.46 0.008 0.003 0.031 o. 017 
'J05 20-Aug-B7 6.(l 8.33 1,,0. 0 51.0 0.48 0.048 0.006 0.040 0.046 
\105 25-3ep-87 1. 0 8.24 3.0 48.0 0.004 0.002 0.003 0.018 
V05 !4-0ct-87 o.o 8.62 2.0 56.0 0.010 0,(102 0.009 0.018 
V()5 l2-lfov-B7 0.0 B.20 1.0 65.0 O.OOB 0.002 0.009 0.015 
V05 lB-Dec-87 B.17 2.7 98.0 0.030 0.001 0.050 0.030 
V05 !8-Feo-BB 0.0 B. 10 2.0 133.0 <l.008 0.003 O.OOB 0.020 
V05 %-Aor-88 l, l 7.b6 2.0 142.0 0.03 1).006 0.003 0.003 0.015 
V05 i4-Apr-88 :; ' 7.91 3.0 125. Q 0.07 0.005 0.002 t),003 O.Ol5 ··" V05 ()2-Ha,·-68 l. 9 8.07 11. 0 50.0 0.004 0.004 · 0.003 0.035 
VO~ 04-May-BB o.o~· 
V05 !Hlav-88 5.4 7.6l 78.20 52.0 23.0 0,91 0.023 0.011 0.003 (l, 124 2.600 
V05 18-Kav-BS 13.0 33.0 
V05 07-Jun-BB 65.10 25.0 23.0 0.012 0.005 0.003 o. (154 1.560 
V(15 06-Jul-BB 7 .8 8.43 !bl. 70 7 .0 43.0 0.40 0.005 0.003 0.003 0.1)31) 0.460 
V05 02-Aug-88 10.5 8.44 170,10 l t. 0 32.0 0.16 0.007 0.003 0.003 0.026 1,030 
V05 05-Aug-88 60.0 0.016 0.008 0.003 0.060 3. 750 
'J05 l9-Seo-5B 3.5 8.40 202.70 4. (i 60.(J 0.29 0. 010 (1.(103 0.003 0.024 0.250 
l,/(J5 17'-Dct-88 8.03 i95. 00 4.0 57.0 0.007 0.004 0.003 0.019 0.240 
'J05 29-No1,1-8B 8 1:; ... 244. O(, 19.0 85.() 0.05 0. 015 0.003 o. cios (i, 049 (i, 740 
V05 03-Jan-89 1.0 7.68 247.00 2.0 lOB.O 0.03 0.002 0.002 0.003 O.OlZ 0. 13{! 
V05 30-Jan-89 7 .8{) 244,00 7 .o 131. 0 0.02 0, 10 l 0.002 0.008 0.02[ (1,230 
~10~ 28-Feil-8~ 7.66 304,00 4.0 159.0 o. 14 1),020 0.002 0.0\13 0.015 (1, 1)95 
V05 28-Mar-89 i.B! 289. 0(1 2.0 159.0 0.12 0.009 (l,1)03 0.003 I), 120 
-------------------------------------------------------------------------------------------------------------------
M "' 21 i 1 25 24 lb 24 24 24 24 11 ., 
AVERAGE 8 I 200.(1? lb.2 74.4 0.24 0.015 0.004 0.009 0.035 1. 008 
STA~WARD DEVIATION 0.3 74.01 27.4 44.5 0.24 (I, 02(1 0.002 0.012 0.029 1.132 
IIAXIl1Utt VALUE i30. 0 159. 0 v. 91 0.101 o. Oll 0.050 0.124 3. 75(} 

* Extractable tMetal s before May H>, 19B8; Total metal5 aftEr that date. 



TABLE A-21 
WEST FORK OF VANGORDA CREEK 50 M UPSTREAM OF BLIND CREEK ROAD 

SITE ilATE TEMP 1H ALK 'TY SUS SDL 504 AMMONIA ZI, ' cu • PB • Mrl ' FE • 
Deg C mgil mg/L mg/L mg/L ag/L mg/L rng/L 1119/L llig/L 

-------------------------------------------------------------------------------------------------------------------
\'(lb 03-Jun-87 2.(1 2.0 2.0 0. 31 0.002 (1,002 0.003 1).004 
1,106 OB-Jul-87 4.0 1.67 1. (I 2.0 0.21 0.008 0.01)2 0.007 0.003 
V06 05-Aug-87 6.0 i.81 0.5 4.0 0.36 0.008 (!.030 0.034 0.009 
V06 20-Aug-87 b ... 

• 0 7 .B7 !..(I 11. 0 0.56 0.014 0.002 0.047 0.006 
V06 2b-Aug-B7 b.O 2.0 5.0 0.002 0.001 0.007 0,()02 
V06 18-Dec-87 0.0 8.03 1.3 7 .o 0.040 0.001 0.050 0.010 
\106 1)6-Aor-BB 1).8 7.50 4.0 10. 0 0.06 1).070 0.003 0.028 0.015 
¥Ob 14-Aar-88 0.8 7.40 15.0 15.0 0.17 0.056 0.003 0.028 0. 019 
WJb 02-May-BB 7.9 1. 60 2.0 10.0 0.78 0. 005 0.002 0.003 0.009 
voo 18-Mav-BB 2.(l b.O 
VOb 06-Jul-86 6.(l 7. 7(1 22.10 0.5 2.0 0.19 0.1)02 I). 001 0.003 !),(103 0.020 
VO& OL-Auq-B8 9 .1 7.48 25.20 550. (J 15.0 0.57 0.182 0.039 0.074 0.455 11. 300 
1W6 11·-Sep-BB 2.9 7.B6 65. iO bb.O 7.0 o. :::1 0.035 0.008 0.009 0.054 3.700 
\il}lj 19-0ct-BB 7.35 28.00 n.o 4.0 0.023 0.003 0.005 0.039 i.850 
'J(16 21'-i/ov-88 7.32 32.00 11. 0 4.0 0. 14 (l,(124 I). 001 0.003 (I, (112 0.2:10 
VO& 03-Jan-89 1. 0 7.74 90. 00 293) 4.0 0.03 0.004 0.001 0.003 0.009 {1,220 

-------------------------------------------------------------------------------------------------------------------
N 14 13 6 16 16 12 15 15 15 15 6 
AVERAGE -: ,., 43.73 45.6 6.8 (), 30 0.032 0.007 0.1)20 0.043 2.890 , .. 
STANDARD OE 1JIATI0N 1.6 25.1S 131. 5 4.2 0.22 0.045 0.011 0.022 0.111 3.975 
ti AX 1 MUM VALUE 550.0 15.(l ('. 78 0.182 0.039 (!,(174 (l, 455 11. 300 

• £}:tractaole ~etals before 11av 10 '. 19£8; Total metals after ihat date • 



TABLE A-22 
SMALL CREEK IMMEDIATELY UPSTREAM FROM CONFLUENCE WITH WEST FORK OF VANGORDA CREEK 

SITE DATE TEHP oH ALK'TY SUS SOL 904 AHMONlA ZN • cu • PB• MN• FE • 
deQ C •gil ,ug/L mg/L mg/L mg/L ng/L •g/L og/L •g/L 

-------------------------------------------------------------------------------------------------------------------
VObA 06-Aug-87 1. 0 2.0 0.012 0.001 0.011 0.008 
V06A 22-Sep-B7 2.0 7.62 0.5 7 .0 (1,(106 0.,)01 0.003 0.002 
V06A 15-0ct-87 1.0 7.81 0.5 8. 0 0.006 0.001 0.005 0.002 
VObA 13-lfov-87 0.1) 7.90 1).5 13.0 0.001 o. 001 {1,003 0.002 
VObA 11-Nay-88 2.8 7.61 29.90 13.0 7 .0 0.011 0.005 0.003 0.034 0.700 
VOM 07-Jun-BB 30.45 3.0 1.0 0.003 0.001 0.003 0. 001 0.084 
V06A 06-Jul-88 b.5 8.04 54.60 0.5 1.0 0.16 0.004 0.001 0.003 0.002 0.040 
VObA 02-Aug-88 9 0 .. 7.97 59. 90 17.0 3.0 0.015 0.002 (1.003 0.017 o. 720 
\'ObA i9-Sep-88 2.6 8.00 29.40 LO 12.0 v.09 0.005 0.002 0.003 0.007 O. li5 
'106A 19-0ct-88 7.47 60.00 9.(! 4. (I 0.006 0.002 (1,003 O.Oi8 0.460 
VObA 29-Nov-88 7.81 76.00 5.0 4.0 0.14 0.004 O.OOl 0.003 0.008 (J.180 
\106H 03-Jan-89 1. (I 7. 78 93.00 11. 0 b.O O.Oi 0.003 o. 001 0.003 0.008 0.205 
-------------------------------------------------------------------------------------------------------------------
N 9 lD 8 12 12 ; '" 12 12 12 8 .. 
AVERAGE 7.8 5.\.16 5.2 5. 7 0.10 0.007 0.002 0.003 0.009 0.317 
STANDARD DEVIATION (). 2 21. 84 5.6 3.8 O.D6 0.004 0. 001 0.002 0.009 0.255 
MAX Il1UM VALUE 17 .() 13.0 0.16 0.015 0.005 0.011 0.034 o. 720 

* EKtractable metais before Hay i o, 1968; Total metals after tt1at date. 

_J 



TABLE A-23 
WEST FORK VANGORDA CREEK 10 M DOWNSTREAM FROM BLIND CkEEK ROAD CULVERT 

SITE DAlE TEMP DH ALK'lY SUS SOL S04 ANMOiilA ZN * cu ' PB • f1N ' FE ; 

deg C mgiL myiL mq/L mq/L mg/L my/L mq/L mg/L roq/L 
-------------------------------------------------------------------------------------------------------------------
V06B 22-Sep-B7 2.0 7.62 1. 0 5.0 0.006 0.001 0.003 0.002 
V06B 15-0ct-87 1. 0 7.63 1. 0 b.O (). 005 0.001 0.003 0.0U3 
V06B 13-Nov-87 o.o 7.73 0 C .J 8.0 0.003 0.001 0.003 0.003 
V06B ll-Mav-88 2.6 7.19 15.20 7.0 7 .o 0. 72 o. 012 0.003 0.003 0. 018 0.450 
VObB 07-Jun-88 57. 75 3.0 l. O 0.003 0.002 0.003 0.002 0.088 

r, 4 4 0 5 5 5 5 C 5 0 • J " 
AVERAGE 7 .5 36.48 2.5 5.4 0.72 0.006 0.002 0.003 0.006 (1,269 
STANDARD DE'l!AllON 0 0 .. 21.28 2.4 2.4 0.00 (1,003 0. 001 0.1)06 0.181 
MAXIMUM VALUE 7.0 e.o o. 72 0.012 0.003 0.003 0.016 U.450 

* E:<tractable metci.ls before May 10, 1988; Total metals after that date. 



TABLE A-2 4 
VANGORDA CREEK UPSTREAM OF WESTFORK AND TOWN (DISCONTINUED SEPTEMBER 1987) 

SHE DATE TEHP oH ALK'TY SUS SOL S04 AMMONIA ZN t co ' f'B t MM ' FE • 
deq C mq/L A;Q IL mg/L .-iq/L mg/L r,;g/L mq/L fiQ/L Fi!Q/L 

-------------------------------------------------------------------·------------------------------------------------
V07 03-Jun-B7 2.0 3.0 8.0 0.05 0.007 0.003 0. (H)3 !), 1)06 
V07 09-Jul-87 5.0 ).97 lb.O 16. 0 0.16 Q. 014 o. 003 0.009 0.008 
\/(17 05-Auq-87 8.0 8.19 7 ,(l i9.(I 0.36 0. 011 0.003 !),023 0. 011 
V07 20-Aug-87 6.0 8.23 10. 0 Zb.O 0.42 0.018 0.004 0.025 0.004 
VOi 25-Sep-87 1.0 8.14 l. 0 21.0 0.015 0.001 0.003 0.003 

N 5 4 I) 5 5 4 5 5 5 5 (1 

AVERAGE 8.1 , . , ., 18.0 0.25 0.013 0.003 0. 012 0.006 
STANDARD DEViATIGN 0.1 5.3 6.0 0.15 0.004 0.001 0.010 (l. (l(}3 

MAXIMUM VALUE. 16.0 26.0 0.42 0.018 0.004 0.1)25 0. l) 11 

* Extractable metais before May 10, 19B8; Total lietals after that date. 

.., 



-~ 
·' TABLE A-25 

VANGORDA CREEK AT BRIDGE CROSSING JUST·UPSTREAM OF CONFLUENCE WITH PELLY RIVER 

SITE DsTE TEtiF' µH ALK'TY SUS SOL S04 AKMONiA ZN ' cu t f'B ' MN ' FE • 
deq C mq/L mg/L rig/L m9/L mg/L mg/L •,IL mg1l ,q/L 

-------------------------------------------------------------------------------------------------------------------
l/(18 in-Jun-87 3.0 5.0 15.0 c,. OB 0.007 o. oc,4 0.003 (1,012 
V(IB 08-Jul-87 8.0 7.82 a.o 23.0 0.57 !).010 0.003 0.008 0.00, 
VOS 05-Aug-87 8.0 8.31 4.0 26.0 0.33 0. 0 i 1 0.1)(13 (1,016 0.009 
VOB W-Aug-87 6.0 59.0 33.(l 0 ,;4 ,ov 0.052 0.005 o.,)43 0.037 
VOB 25-Seµ-87 1. 0 8.26 0.5 33.0 (l,(i09 0.001 0.003 0.006 
1108 07-0ct-B7 0.5 
'IOS 14-0ct-67 0.0 8.66 0.5 45.0 (;.015 t), 002 0.005 0.008 
V08 20-0ct-87 Ll 
VOB 28-Uct-87 !),5 

VOB t2-Nov-87 0.0 8. 35' 0 C ·" 40.0 0.010 0.001 {1,005 (), 007 
VOB 20-ftOv-87 0.5 
iJ(i8 18-Dec-87 r). (! 8.34 I), 7 71.0 o. ,)40 ;) • \}~11 0.003 0.020 
V08 18-Feh-BB \),,) 8.10 ', C 

U,J 97.0 i), 016 /), (13(! 0 .. 050 0.014 
V08 06-A~r-BB 1.4 7.55 1.0 84.0 0.10 O.OOb U.002 0.003 0.1(,3 
VOB 14-Apr-BB 2. 0 7.89 1. (l 82.(1 0.15 1).009 0.002 0.003 0.054 
1J(l8 02-Mav-88 ? 0 ... B .,-= ,1.-.J 6.0 48.0 (), 010 0.004 0.003 0.023 
V08 04-May-88 0.21 
VOB li-Mav-88 8.0 7.bb 60.40 71. (I 27. 0 0.65 0.034 0.008 0.008 0.088 2. 750 
VOB 16-Kav-68 10.0 21. (, 
VOB 27-May-BB 5 ! 8.16 79.80 
'108 07-Jun-BB 6.4 8.17 !:''T -C' 

,.j/ • / .J 23.(l 14. (! D.015 (i, 004 i). 0Ci3 l), 024 1.150 
V08 Ob-Jul-88 9.5 8.49 93. 50 2.0 18.(1 0.15 0, 01 (! 0.002 :J.1)03 0. 010 O.i90 
'108 05-Aug-BB 1U.4 B.35 137. 60 4. (1 28.0 1), 29 ,).009 0,(!(\2 0.003 0.011 0.241) 
VOB 22-Sep-88 ., C 7.83 147. 00 2.0 42.(! 0.14 U.008 0.002 0.1)05 0.008 0.035 •• J 

VOS l 9-0d-88 7.52 148. (\(1 1. 0 46.0 1).009 i), ()1)2 1),1)03 0.007 0.065 
VOB 29-~lov-BB 8.06 178. (10 2.0 

,, ; 
fl),<} (!, i)ll (i.001 D.003 O.OUB 0.060 

VOB 03-Jan-&9 1.0 7.52 211.0(I 1}, 5 81. (l 0. 111 t), 015 0. f)02 0.003 0.007 !),010 
\
108 28-Feo-B9 7.80 254.00 3.0 i32.0 0 n •-" 0.050 0.002 0.003 (1.0i2 O,i)5S 

V08 28-Har-89 7. S'7 220.00 2.0 120. 0 0.21 0.023 0.002 1),003 0.1)13 
-------------------------------------------------------------------------------------------------------------------
N 'Vi 21 11 " 23 14 22 ,.,,1 "','j ,,, 

9 .. ., •• •• .:..:. 

AVERAGE 8.1 144.2B 7 .8 52.0 0.27 0.017 0.004 0.0(;8 0.022 0.506 
STANDARD DEVIATION 0.3 63.74 16.9 33.1 o. !8 0.013 0.006 0.013 0.02b 0.862 
MAXIMUM VALUE 71.0 132. 0 0.65 0.(152 0.030 0.050 0.103 2. 75(1 

• btractablc m2tals before May 10, 1988; Total r,;etais after that date. 



TABLE A-26 
VANGORDA CREEK 100 M DOWNSTREAM FROM CONFLUENCE WITH DIXON CREEK 

SITE DATE TEMP pH ALK'Ti SUS SOL S04 sMMONIA IN ' cu ' PB f MN ' FE ' deg C mg/L rug/L tig/L mgiL mg/L r.:g/L oqll mg/L r,;g/L 

-------------------------------------------------------------------------------------------------------------------
VHi 14-Dct-B7 o.o &.49 0.5 23.t! 0.031 0.002 0.006 (I, 013 
\i10 18-f.iec-87 B.28 33.0 0.(140 0.001 0.003 o. 010 
V10 18-Feb-B8 0.0 7.70 0.5 33.0 1),020 0.002 0.003 0.005 
V iCo 14-Aor-88 'i ·-: 8.00 1. 0 37.0 0.15 O.Oi3 0. 001 0.003 0.005 i..,./.. 

V10 13-lfav-8B 7.86 46. 01) 18.0 9.0 0.28 0.013 0.005 0.003 0. OZ.9 1.140 
Vi0 i)8-Jun-8B 5.3 B.00 5~.85 3.0 6.0 0.013 0.002 0.003 0.009 0.360 
'110 07-Jul -88 8.40 110.30 1.(i 14. ll 0 ,.,~ .. , 0.008 0.002 (l,003 0.008 0.075 
VlO 03-Aug-B8 8.36 143. 90 0.5 0.38 0.011 0.002 0.003 0.011 0.085 
VlO 20-Seo-88 7.&b 13{), 20 0.5 2(i. 0 0.28 ll. 014 0.1)03 0.003 o. 011 0.100 
1/!C• 19-0ct-B8 7.64 152.00 1.0 23.(1 0.029 0.002 0. 003 0.015 0.110 
'110 29-Nav-8B 7.69 15Z,, 00 5. {j n.o 0. {)15 0. 001 0. 003 0.023 (l, 140 
V10 03-jan-B9 i.O 7.63 192. 0(l 2.0 38.0 0.i3 0.006 0. (l(il 0.003 0.02~ 0.150 
1/10 28-Feb-89 7.oo 161. 1)(1 2.0 31. (I 0.07 (), 030 (I. (101 0.003 0.006 0. 015 
i/10 28-Har-B9 7.83 131. (li) 0 C ·" 23.0 0.12 0.023 0.001 0.003 0.03(1 

-------------------------------------------------------------------------------------------------------------------
N B 14 10 i} 13 8 14 14 H 14 9 
AVERAGE 8.0 127.13 "l-: 24.4 0.21 (I. 019 0.002 0.003 0.015 0.242 .. ' 
STANDARD DE1JiATiON 0.3 42.82 4 " 0 ,: ;,u U.10 0.010 0.001 o. 001 0.1)1(1 0.330 
MAXIXUM VALUE 1&.0 38.0 0 -;:,:; ....... 1).040 0.005 (l, (!(16 0.039 1.140 

' Extractable rietal s before Mav i {I! 1983: Total metais after that date. 

,...! • • 



TABLE A-27 
VANGORDA CREEK 50 M UPSTREAM OF GRUM CREEK 

SHE DATE TEHP ~H Alt;' TY SUS SOL 504 
deg C mg/L mg/L oq/L 

AMMONIA ZN ' cu ' PB ' ~m • FE • 
og/L ag/L og/L •gil og/L ;~/L 

-------------------------------------------------------------------------------------------------------------------
vu i2-llay-85 3.0 7.08 14. 00 9.0 10. 0 (J.46 o. 016 0.002 0.003 0.026 0.610 
\/11 1B-t1ay-8B 0.5 
Vil 26-May-88 7.62 28.35 B.O 0.03(! 0.003 0.515 
Vil OB-Jun-BB 14.70 2.0 0.5 0.015 0.002 0.003 0.008 0.33(1 
Vll 07-Jul-BB il.2 7.70 19 .1·0 0.5 5.0 (), 16 0.011 0.001 0.003 0.003 0.040 
Vl 1 03-l\ug-88 10. 5- 7.78 29.40 0.5 3.0 1), 23 0. 015 0.001 0.003 o. 001 0.020 
v11 2V-S2µ-B8 6. 7i 33.60 0.5 8.0 0.41 0.022 0.002 0.003 0.001 0.010 
~111 19-0ci-BB 7.bl 53.00 I) r ,J 15. 0 0.020 0.001 (1,(103 0.001 0.030 
lJ 11 29-tJo~·-B8 l.O 7. 01 46.00 0.5 13.0 0.06 0.010 0.001 0.003 0.001 0.003 
Vli (i3-Jan-59 1. 0 7. 72 71. 0(1 2.1) 15. (I 0.10 0.010 0.001 0.003 0.022 0.155 
Vl 1 ~c,-Jan-B9 8.05 56.0Q 0.5 15.0 0.01 0.052 t). 001 0.003 0.001 0.040 
iJ 11 2B-Feb-8~' 7. 73 59.00 3.0 11. 0 0.10 0.058 (l.(101. 0.003 0. 001 0.015 
•Jti 28-l1ar-B9 7.74 62.00 1. (I 9.0 0 <7 • t I 0.051 o. 001 0.003 0. 001 
-------------------------------------------------------------------------------------------------------------------
N 8 11 12 ,-.. , 11 9 12 12 11 11 11 
A'IERASE 7 < 40.58 2.2 9.5 0 iQ 0.026 0.001 o. (103 0.006 (i.1 bl '. J ... 
STANDARD DE1.1IHTION 0.4 18. 87 2.8 4.8 0.15 o. 017 o. 001 0.000 0.009 0.211 
MAXIMUM VALUE 9.0 15.0 0.46 0.058 0.003 0. !){)3 (1. 026 0.610 

• E:nractaille ::ietal s before Ma'f iO, 19BB; Total metals after that data. 



TABLE A-28 
SOUTH FORK ROSE CREEK JUST UPSTEAM FROM MINE ROAD CULVERT C80SSING 

SITE DAiE TEMP oH ALK'iY SUS SOL S04 AMNDNJA ZN * cu ' PB • Mtl • FE f 

deg C mg/l mg/l •gll oig/L mg/l •g/l f!Q/L mgll •g/l 
-------------------------------------------------------------------------------------------------------------------
V14 03-Juo-87 3.0 2.(! 4.0 U.62 O.OOl 0. OOl 0.003 0.008 
\/14 09-Jul-87 8.0 7.56 2.0 2.0 0. iB 0.026 0.003 1),008 0.003 
Vi4 06-Aug-87 14.0 7.60 1. 0 2.0 0 ?f. .. , 0.007 0.002 0.036 0.009 
V14 25-Sep-87 1.0 7.68 0.5 5.0 0.005 0.001 0.003 0.003 
V14 ti-Hay-BB 4.5 ).01 l0.50 37.0 9.0 0.49 0.008 0.002 0 .()03 0.135 1.620 
'J 14 07-Jun-BB 9.45 5. (I 0.5 0.004 0.001 0.003 0.004 (i, 135 
Vi4 06-Jul-88 10.B 7.63 16.80 l, 0 0.5 0.35 0.002 0.002 0.003 0.006 0.070 
V14 02-Aug-88 12.B 7.80 20.00 1. 0 1. 0 0.18 0.003 0.001 0.003 0.002 0.055 
Vt4 19-Sep-BB 3.2 7.82 21.00 2.0 2.0 0.15 0.001 0.001 0.003 0.001 0.060 
IJ 14 19-Dct-BB 7.09 89.00 1, 0 6,(1 0.021 0.002 0.003 0.066 0.200 
'/1, 29-lfov-BB 7.,o 103.00 1. 0 9.0 0.03 0.'022 (I, 001 0.003 0.052 0.150 
V14 03-Jan-89 1.0 7.74 116.00 (1.5 12.0 0.11 0.022 0.003 o.oo~ 0.054 1),i{i(l 

Vi 4 30-Jan-85' 7.68 104.00 1. 0 12.U 0.01 0.036 0.001 0.003 0.081 0.145 
1/14 28-Feb-89 7.18 131. i)(I 0 ;"1 8.(1 0.18 1), 050 0.001 1),003 0.099 O. lb5 v. \' 

IJ14- 28-Mar-89 7.20 135.00 1.0 8.0 0.15 o. 041 0.001 (1,003 0.116 
-------------------------------------------------------------------------------------------------------------------
N 13 13 11 15 15 12 15 15 15 15 10 
A'IEfiAGE i .5 68. 70 0 0 

'" 5.4 (I 00 ... 0.017 0.002 (i.005 0.043 0.270 
STANDARG DEVIATlON 0.3 50.08 8 q a o 

"'. 1).17 0.015 O.OOi 1).l)C,8 0.045 0.452 
MA~Ir1UM 1.'ALUE 37.0 12.0 0.62 !),050 0.003 0.036 0.135 l. 620 

• Extractable metals before Mav 10~ 1988: Totai 11etals after that date. 

-' 



TABLE A-29 
ARTESIAN DRILL HOLE ON SECTION 12E OF VANGORDA DEPOSIT DRILL GRID (HOLE HIT 109 FT 
GLACIAL TILL 60 FT SULPHIDES (4CE __ & 4C) AND 200' ALTERED PHYLLITE (4L)) 

SiTE DATE TEMP pH ALKT/ SUS SOL S04 Al1NONJA ZN • cu * PB * MN • FE • 
rleq C mq/L mg/L og/L lllQ/L mg/L •QIL ·mg/L mg/L r.iglL 

-------------------------------------------------------------------------------------------------------------------
DDH-322 26-Aug-87 3.0 B.01 0 r ,J 23.0 0.002 0.(101 0.005 0.015 
ODH-/,22 22-Sep-87 3.(l 7.'57 2~ .. o 0.006 0.001 0.003 {), 01'5 
DDH-322 14-0ct-B7 3.0 B.42 25.0 0.003 0.003 0.003 0.015 
i}DH-322 lHlov-87 3.0 8.07 2.0 20.0 0.002 0.001 0.003 1),017 
DDH-322 18-Dec-87 8.21 30.0 0.030 0.001 0.050 0.030 
DDH-322 18-Feb-88 3.0 7.59 1. I) 23.0 0.002 0.002 0.003 0.020 
DDH-322 14-Apr-BB 3.B 7.82 1. 0 28.0 0.35 0.002 0.003 0.003 0.018 
DDH-322 12-Mav-88 7.57 153.00 29.0 0.002 0.001 0.003 0.014 0.540 
DDH-322 27-11av-8B 4.5 8.06 8~.00 
DDH-322 1))-Jun-88 r o 

J,. 8.07 1.0 23. (! 0.(105 0. 001 0. 003 0.015 I), 610 
DOH-322 07-Jul -88 6.0 B.02 178. 50 1. 0 24.0 0.16 0.003 0.002 0.003 (j, 016 0.555 
DDH-322 03-Auq-88 5. (l 8.00 1. (I 23.1) I), 001 o. 001 0.003 0. ()13 0.495 
DL'H-322 20-Sep-88 3.5 • « 1, ,.,,.i 172.40 0.5 21. 0 0.18 0.001 o. 002 0.003 0.014 0.610 
-------------------------------------------------------------------------------------------------------------------
II 11 13 4 8 12 3 12 12 12 12 5 
A'JERAGE 7.9 146.98 1. (: 24.3 0.23 0.005 0.002 0.007 0. 017 0.562 
STANDARD DEVIATION 0.3 37.56 0.4 3.0 0.09 0.008 0.001 0.013 0.004 0.044 
MAXlttUM VALUE 2. (l 30.0 r).35 !),03(l 0.003 0.050 o. (l30 0. 610 

' Extractable .i-etai s before Nay i 0~ 1988: Total metals after that date. 



' C . 

TABLE A-30 
GRUM ADIT FROM FLOW OUT OF PORTAL CULVERT 

SITE DATE TEMP aH ALK 'TY SUS SOL S04 AMMONIA 1N , cu • PB , riN , FE , 

GA 
GA 
GA 
GA 
8A 
SA 
GA 
GA 
GA 
SA 
GA 
GA 
BA 
GA 
6A 
&A 
GA 
GA 
GA 
GA 
G~ 
GA 

N 
AVERAGE 

03-Jun-87 
29-jun-87 
OB-Jul-B7 
Oo-Aug-87 
22-Sep-B7 
14-0ct-87 
!Hlav-87 
20-Nov-87 
18-Dec-87 
l8-Feb-BB 
06-Aor-88 
14-Aar-88 
11-Mav-88 
1)7-Jun-88 
07-Jul-88 
03-Aug-BB 
19-Seo-BB 
19-0ct-88 
29-Nav-88 
03-Jan-89 
30-Jan-89 
28-Feb-E9 
28-Nar-89 

STANDARD DE'irnTION 
MAXIMUM VALUE 

deg C mg/L r.ig/l mg/l rog/L mq/L mg/L mg/L mg/L ig/L 

5.(1 

5.0 8.01 
5.0 8.13 
4.0 7.51 
3.0 B.19 
3.0 7.73 

3.0 7.96 
0.0 7.90 
3.1 7.43 
3.3 7.30 
5.7 7.31 231.BO 

280.35 
5.8 7.76 27i.20 
5.7 7.75 281.40 
4.i 7.74 277.20 

7.00 249.00 
1.0 
1. 0 
1.0 
1. 0 
1.0 

19 

7 I 30 _, 248, (l{l 
7.57 227.00 
7.92 349.00 
7.41 246.00 
7.31 2b2.00 

19 11 
7.6 26&.27 
0.3 32.05 

8.0 92.0 
98.0 98.0 
9.0 99.0 
8.0 95.1) 

84.0 
89.(i 

11.0 72.0 
93.0 

9.5 98.0 
13.(l 97.0 
14.0 B8.0 
15.0 92.0 

102. 0 
15.0 \0.0 
13.0 82.(> 
17.0 B5.0 
8.0 80.0 
9.0 93. 0 

41. 0 
9.0 

12.0 
12.0 
29.0 

19 
i8.4 
20.3 
98.0 

90.0 
85.0 
30.i) 
77 .0 
81.0 

23 
88.8 

' ' ,., 
102.0 

2.320 0.001 0.003 0.187 
2.160 0.002 (l.005 0.182 

0.50 2.120 0.002 0.012 0.174 
o. 41 2.130 (I, 002 0. 029 0.180 

2.170 O.OD1 0.003 0.172 
2.185 0.001 1).005 0.173 
2.670 0.002 0.009 0.176 
2. 250 0. 001 
2.070 0.001 0.050 0.170 
2.050 0.002 0.009 0.175 

0.13 2.020 0.005 0.007 0.197 
0.19 2.070 0.002 0.019 0.179 
1.02 1.690 O.OOi 0.1)(!3 0.159 4.60(1 

1.780 0.001 0.005 O.l59 5.%0 
0.35 1.700 0.002 0.005 0.161 5.250 
0.2() 1.580 0.001 0.003 0.153 4.500 
0.10 1.540 0.002 0.003 0.155 3.550 

1.520 0.001 0.003 o. 105 3.951) 
0.17 1.850 0. 001 (i, 013 
0.21 1.650 0.001 0.007 
0.44 1.55(1 (J.003 0.007 
0.23 1.·100 (1,1)03 0.037 
0.3: 2.BOO 0.060 0.220 

13 
0.33 
0.23 
1.02 

1. 990 
0.336 
2.800 

23 
(l.004 
0.012 
0.060 

0.021 
0.045 
0.220 

0.163 6.800 
0.145 4.{;50 
1), 140 5.350 
0.140 7.50(1 
O. !iO 

22 
0.167 
0.014 
0.197 

10 
5.:205 
1.175 
7.500 

• fatractable metals before Ma:1 10, 1988: Total metals after that date. 



TABLE A-,31 
ARTESIAN PIEZOMETER HOLE AT GRUM PIT AREA (DESTROYED AS OF NOVEMBER 1988) 

SITE DATE TEMP pH ALK'TY SUS SOL S04 AHtlONlA IN * cu • PB * 11N • FE • 
ceg C lllg/L •QIL i.qil trig/L mg/L ig/L [lg/L mg/L mQ/L 

-------------------------------------------------------------------------------------------------------------------
GRUM-PH4 
BRUM-PH4 
GRllM-PH4 
GRUY.-PH4 
GRUM-PH4 
GRUM-PH4 
GRUH-PH4 

M 
AVERAGE 

l2-May-B8 
27-May-88 
08-jun-88 
07-Jul-BB 
03-Aug-88 
20-Sep-BB 
19-0d-88 

STANDARD DEVIAiIDN 
MAX muK VALUE 

5. 7 

' ., O,o 

4. 7 
3.4 

4 

7.00 
7.33 

7.50 
7.39 
7.37 
7.29 

b 
-; 7 '., 
,., 'i ~··.:. 

B!.00 

93.45 

85.00 

3 
Bb. 48 
5. J9 

0.5 
0.5 
0.5 
0.5 
0 e ·" 

5 
i),5 

0.0 
0.5 

11.0 

4.0 - ·, ,J, ~' 

LO 
7. (I 
2.0 

-~ ,. ,. , 
3. LI 

11. {) 

• E,tractable metals before Mav 10, 19B8; Total ,etals afier tn,t date. 

0 

0.003 

l), 002 
;). (102 
I), 001 
0.001 
0.007 

6 

0.003 

0.001 

0.001 
0.001 
O.OOl 
O.Ovl 
o. 001 

b 
l}, 001 

0.{j03 

(1,003 
0.003 
l),(103 

0.003 
0.003 

6 
0.003 

0.166 

1).144 
0.156 
0.148 
0.155 
0.155· 

b 
0.154 

0.020 

0. (ll 1 
0.003 
0.003 
0.005 
0.035 

6 

0.013 
0.002 0.007 0.012 
0.007 O.OOi 0.0(:3 0.166 0.035 



TABLE A-32 
RED SPRING, NATURAL SEE PAGE WATERS INTERACTED WITH VANGORDA DEPOSIT SULPHIDES' 

SI1E DAiE TEKP oH ALK'TY SUS SDL S04 AMMONiA ZN • cu • PB ' HN ' FE • 
oeg C aig/L mg/L mg/L a;g/L mg/L arq/ L mgil mg/l ing/L 

-------------------------------------------------------------------------------------------------------------------
ilS 26-Au~-87 6.0 7.34 6.0 42,(! 0.850 0.016 0.153 o: 012 
RB 22-Sep-87 2.0 i:,,84 35.0 0. 780 o. 0:3i 0 .141 0. 014 
RS 14-l]ct-87 2.(l 7.55 49.0 li.840 (!, i)~,9 0.15B 0.013 
RS 12-NoY-B7 .. , (' 

L,V 7.50 3.0 35.(i 0. 735 0. 041 0.168 0.015 
RS lB-Dec-87 7.42 6.7 42.0 (1,350 0.001 0.150 (1,030 
RS 18-Feo-BB 1. 0 6.82 iJ r ,v 28.0 0.360 0.005 0.040 0.01! 
RS 12-Ma1-B8 5.b 6.24 52.50 55.0 1.06(! (1,054 0.106 0.017 5.000 
RS OB-Jun-BB 111.30 <\ r 

"" 30.D (1. 4B5 fJ.006 0.0.76 0.004 0.235 
RS 07-Jul -BB 7.3 6.94 50.0 ~.3,0 l.060 O.OOB 0.095 0.005 1. 990 
RS 03-Aug-BB 5.B ) "' ,v. 113. 4(1 5.0 "l"I:' •• ,....J,IJ 0.14 0. 760 O.OD? 0.11(1 0.004 2.550 
RS 20-Sep-BB 6.8 8.09 105.00 5.0 44. (l 0.05 o. 415 0. 010 0.210 0.004 1.200 
r,c 
"" 19-0ct-88 6.69 9B.OO 20.(J 32.0 1. 000 0.072 l..200 0.024 25.500 
RS 29-~lov-88 1. t) 6.51 90.01) ,,, (I 19.0 (1,(1) 0.060 0.(107 0.335 0.001 0.485 
RS 03-Jan-89 1.1) 7.11 91. 00 1 < t, o.v 33.(1 0.520 0.023 0.280 0.021 b.300 
RS 30-Jan-89 l. 0 7.47 87.00 42.0 36.0 lj, 12 (1,490 (l. 044 0.500 (i, 021 12.300 
RS 28-Feb-B9 1.0 7 I 13 88.00 18.0 29.0 0.17 0.395 0.008 0.115 0.021 3.300 
RS 28-Mar-89 1.0 6.97 86.00 23.(1 19. 0 0.22 0.540 0.033 0.330 0.028 

-------------------------------------------------------------------------------------------------------------------
N 14 16 l(l 14 17 6 17 ., 17 17 10 u 

AVERAGE 7 .1 1'"; ?'1 1-, .. .1. 14.·J 35.b 0. i3 0.629 0.024 (t,245 0.014 5.686 
STANDARD DE\11AiION 0.4 16.,,6 14.9 ·7.3 o. 06 1),275 0.02(1 ,., 'i'/1 ,.,.,..,c,"T (!, 1)09 7 .368 
MAXIMUM VALUE 5().0 55.0 \i,22 1. 06(\ 0.072 1.200 Q,Q30 25.500 

• Extro.ctatiie metals before Hav 1()! !9BB: Totid r;etal s after thot date . 

..., 



TABLE A-33 
DITCH FLOWING OUT OF DOAL LAKE ACROSS BLIND CREEK PAD, NOW DESTROYED. 

SITE DATE TEl,f' oH ALK 'TY SUS SOL S04 AliMONIA W • CU f PB • MN , FE • 
d;;g C mg/L moll mg/L &g/L itiq/L r.ig/L sg/L mg/L mg/L 

DOAL Dl1CH BELO 06-)'lay-88 7.30 305.0 
DOAL DITCH BELO 12-Ha~-88 7900.0 
DOAL DITCH BELD 27-May-BS 0 0 7.62 104. (l 43.0 0.180 O.OOB 5. 700 "·" DOAL DITCH BELO 07-Jun-B8 435.fJ 1). (I 0.073 0.036 0.015 1).335 27.500 
-----------------------------------------------------------------------------------------------------------·--------
ti ., 

0 4 2 (I ', ; 2 • • • 
A'iERAGE "7:::: 2186.0 30.0 I), i27 0.022 0.015 0.335 16.600 , ·" 
STANDARD DEIJIATIDN 0 ' •L 3301.1 13.0 0.053 0.014 0.000 0.000 10.900 
MAX iMUM VALUE 7900.0 43.0 0.180 0.036 0.015 0.335 '.;:7 .500 

f Extra£table metals before Kay 10~ 1988; Total ~etals after that date. 



IA~Lt A-34 

VANGORDA INTERCEPTOR DITCH NORTHEAST OF PIT 

SITE DATE TEMP oK ALK'TY SUS SOL S04 
deg C mg/L lilg/L mg/L 0 

AMMONIA ZN • cu • PB • 1m * FE f. 

m~/L mgll rig/L mg/L mgll •gll 
-------------------------------------------------------------------------------------------------------------------
VG OJTCH AT ROA 06-May-88 6.44 415.0 ~2.0 0.285 0.1t.3 5i.50(! 
VG DITCH AT ROA 13-i1av-8B 4. 7 7. (;7 31.50 18.0 11. 0 (l, 011 0.007 0.003 0.022 2.150 
VG D1TCH AT ROi:t 27-May-BB 7.76 B.O 33.0 O.OOi 0.003 0.825 
VG DHi:H AT ROA 07-Jun-88 8. 01 14.0 9.0 0. 011 0.006 0.005 1),1)28 2.300 
VG DITCH AT ROA 07-Jul-88 16.2 8.05 10.0 

I 2 5 5 4 0 4 4 ,, 0 4 ,, • • 
AVERAGE 7 .5 31. 50 93.0 26.3 (1.079 0.045 0.004 (l.025 14.194 
STANDARD OE;nAT10N 0.6 o.oo 161.0 17.6 0.119 0.068 0.001 0.003 21.546 
MAXIMUM VALUE 415.0 52.0 0.285 (l, 163 0.005 0.(128 51.501) 

lt btractahie S1etals Defore hay i0~ 19B8~ fotal metals after that da.te. 



TnuLC A-,..,,..Jn/ 

VANGORDA BACKGROUND DATA 
1975-1980 

Current Recorded Date Sampling pH Zn S04 Cu Suspended Alkalinity 
Site Site Agency (field) (mg/1) (mg/1) Solids Total 

** V1 
V1 V? 75.04.23 ME 9.00 0.0050 4.0vOO 0.0010 NA 46.0 
V1 V7 75.06.05 ME 8.70 0.0070 5.0000 0.0030 NA 1 3. 0 
V1 9BCT6 75.06.17 DINA NA Ci.0050 3.6000 0.0010 NA 19.0 
V1 9BCT6 75.07.09 DINA NA 0.0040 3.4000 -0.0010 1.60 1 6. 6 
V1 9BCT6 75.08.06 DINA NA -0.0010 4.2000 -0.0010 NA 1 7. 1 
V1 V? . 7 5 . 08. 1 3 ME NA 0.0210 -1 .0000 0.0070 -1 .oo 14. 4 
V1 9BCT6 75.08.27 DINA NA 0.0030 4.2000 -0.0010 NA 19. 2 
V1 9BCT6 76.03.10 DINA NA 0.0040 9.3000 0.0010 -1 .oo 47.5 
V1 V7 76.06.07 ME NA 0.0060 -0.1000 -0.0100 2.60 5.6 
V1 9BCT6 76.06.10 DINA 7.90 0.0050 1 . 6000 -0.0010 6.30 6.4 
V1 9BCT6 76.08.03 DINA 7.50 0.0050 4.5000 -0.0010 -1.00 21.0 
V1 V? 76.08.11 ME NA 0.0050 5.2000 -0.0100 0.40 14. 0 
V1 9BCT6 76.09.22 DINA 7.80 0.0060 5.3000 -0.0010 -1.00 23.6 
V1 V7 76.12.01 ME NA NA NA NA NA NA 
V1 9BCT6 77.02.22 DINA 7.70 0.0240. 9. 1 000 0.0040 2.40 44. 1 
V1 9BCT6 77.05.26 DINA 6.00 0.0040 4.7000 0.0040 1 . 20 16. 2 
V1 V7 77.08.17 ME NA 0.0070 6.2000 -0.0100 o. 20 22.0 
V1 V7 79.07.26 CAMC NA 0.0100 3.0000 0.0020 1.00 NA 
V1 V7 79.10.02 CAMC NA 0.0050 4.0000 0.0020 -1.00 NA 
V1 V7 80.05.30 CAMC NA 0.0280 1. 0000 0.0040 4.00 NA 
V1 V7 80.07.02 CAMC NA 0.0030 4.0000 0.0030 -1 .00 1 4. 0 
V1 V7 80.08.16 WEAGLE NA 0.1700 NA 0.0200 NA -999.9 
V1 V7 80.09.26 CAMC NA 0.0060 -2.0000 0.0020 -1.00 19. 0 

** V13 
V13 9BCT10 75.06.17 DINA NA 0.0020 4.6000 0.0010 NA 20.6 
V13 9BCT10 75.07.09 DINA NA 0.0040 7.4000 -0.0010 4.00 39.5 
V13 9BCT10 75.08.06 DINA NA 0.0200 11.1000 0.0020 49.50 52. 1 
V13 9BCT10 75.08.27 DINA NA -0.0060 9.0000 -0.0010 NA 53.2 
V13 9BCT10 76.06.10 DINA 6.90 0.0100 3.9000 0.0030 62.50 22.8 
V13 9BCT10 76.09.22 DINA 8.10 0.0070 13.7000 0.0010 5.50 66.7 
V13 9BCT10 77.02.22 DINA 7.50 0.0800 1 7. 6000 0.0030 2.40 87.7 
V13 9BCT10 77.05.26 DINA · 6. 90 0.0050 5.7000 0.0060 85.00 31. 7 



LE i . .B 

VANGORDA BACKGROUND DATA 
1975-1980 

Current Recorded Date Sampling pH Zn S04 Cu Suspended Alkalinity 
Site Site Agency (field) (mg/1) (mg/1) Solids Total 

** V2 
V2 ME2 75.04.23 ME 9.10 0.0010 11 . 0000 0.0030 NA 130. 0 
V2 ME2 75.06.05 ME 8.20 0.0060 5.0000 0.0050 NA 40.0 
V2 ME2 75.08.13 ME NA 0.0150 9.5000 0.0100 -1.00 81.0 
V2 ME2 76.06.07 ME NA 0.0150 18.0000 -0.0100 0.60 58.0 
V2 ME2 76.08.11 ME NA 0.0140 86.0000 -0.0100 4.80 137. 0 
V2 ME2 76.12.01 ME NA 0.1690 96.0000 0.0260 33.00 184.0 
V2 me2 77.08.17 ME NA 0.0760 68.0000 -0.0100 0.40 183.0 

** V3 
V3 ME3 75.04.23 ME 9.00 0.0360 17.5000 0.0010 NA 66.0 
V3 ME3 75.06.05 ME 8.20 0.0550 6.0000 0.0070 NA 23.0 
V3 ME3 75.08.13 ME NA 0.0290 7.8000 0.0020 NA 31.0 
V3 ME3 76.06.07 ME NA 0.0450 3.9000 -0.0100 7.60 19. 0 
V3 ME3 76.08.11 ME NA 0.0010 37.0000 -0.0100 4.20 229.0 
V3 me3 77.08.16 ME NA 0.0160 14.6000 -0.0100 0.20 52.0 

** V4 
V4 V5 75.06.05 ME 8. 10 0.0090 1 o. 0000 0.0060 NA 108. 0 
V4 V5 75. 08. 1 3 ME NA 0.0260 31.0000 0.0100 -1 .oo 205.0 
V4 V5 76.06.07 ME NA 0.0110 21. 6000 -0.0100 3.40 143. 0 
V4 V5 76.08.11 ME NA 0.0080 13. 8000 -0.0100 o. 60 46.0 
V4 V5 77.08.16 ME NA 0.0080 45.0000 -0.0100 0.20 271. 0 
V4 V5 79.07.26 CAMC NA 0.0070 33.0000 0.0030 -1 .oo NA 
V4 V5 79.10.03 CAMC NA 0.0050 56.0000 0.0020 -1.00 NA 
V4 V5 80.05.30 CAMC · NA 0.0860 32.0000 0.0040 2.00 NA 
V4 V5 80.05.30 CAMC NA 0.0200 8.0000 0.0050 2.00 NA 
V4 V5 80.07.02 CAMC NA 0.0160 60.0000 0.0030 -1 .oo 260.0 
V4 V5 80.09.26 CAMC NA 0.0020 49.0000 0.0030 NA 252.0 

** V5 
V5 V2 75.04.23 ME 9.70 0.0030 11 2. 0000 0.0020 NA 250.0 
V5 V2 75.06.05 ME 9. 10 0.0410 13.0000 0.0130 482.00 75.0 
V5 9BCT2 75.06.17 DINA NA 0.1200 330.0000 0.0280 495.00 304.0 
V5 9BCT2 75.07.09 DINA NA 0.0030 42.0000 0.0020 10.70 127.0 



)LE SC 

VANGORDA BACKGROUND DATA 
1975-1980 

Current Recorded Date Sampling pH Zn 804 Cu Suspended Alkalinity 
Site Site Agency (field) (mg/1) (mg/1) Solids Total 

V5 9BCT2 75.08.06 DINA NA 0.0270 46.0000 0.0020 NA 138. 0 
V5 V2 75.08.13 ME NA 0.0200 35.0000 0.0100 ...:1 . 00 8.3 
V5 V2 76.06.07 ME NA 0.0200 20.7000 -0.0100 256.00 80.0 
V5 9BCT2 76.06.10 DINA 8.00 0.0300 1 9. 7000 0.0200 392.00 70.7 
V5 9BCT2 76.08.03 DINA 8. 1 0 0.0090 50.5000 0.0020 20.00 164.0 
V5 V2 76.08.11 ME NA 0.0060 53.0000 -0.0100 11 . 00 1 66. 0 
V5 9BCT2 76.09.23 DINA 8.00 0.0110 57.0000 0.0020 5.00 197.0 
V5 9BCT2 76.12.01 DINA 7.60 0.0050 89.0000 0.0010 4.50 225.0 
V5 V2 76.12.01 ME NA 0.0160 86.0000 0.0160 3.60 235.0 
V5 9BCT2 77.05.26 DINA 7.50 0.0070 34.0000 0.0060 104. 00 93.5 
V5 V2 77.08.17 ME NA 0.0080 55.0000 -0.0100 2.80 188.0 
V5 V2 79.07.26 CAMC NA 0.0060 34.0000 0.0020 5.00 -999-9 
V5 V2 79.10.13 CAMC NA 0.0030 65.0000 0.0020 -1.00 -999-9 
V5 V2 80.05.30 CAMC NA 0.0130 38.0000 0.0040 13.00 -999-9 
V5 V2 80.07.04 CAMC NA 0.0070 54.0000 0.0030 3.00 143. 0 
V5 V2 80.09.26 CAMC NA 0.0150 53.0000 0.0030 1.00 155 .o 

** V6 
V6 V3 75.06.05 ME 9. 1 0 0.0110 11 . 0000 0.0030 NA 27.0 
V6 9BCT4 75.07.08 DINA NA 0.0150 4. 1 000 -0.0010 o. 60 27.7 
V6 9BCT4 75.08.06 DINA NA 0.0010 4.3000 -0.0010 NA 37.4 
V6 V3 75.08.13 ME NA 0.0200 2. 1000 0.0030 -0.10 39.0 
V6 9BCT4 75.08.27 DINA NA 0.0040 4.5000 -0.0010 NA 40.2 
V6 V3 76.06.07 ME NA 0.0240 2.0000 -0.0100 42.00 28.0 
V6 9BCT4 76.06.10 DINA 7.30 0.0200 2.4000 0.0020 17. 80 1 6. 0 
V6 9BCT4 76.08.03 DINA 1.10 0.0100 4.4000 0.0020 11 . 30 40. 1 
V6 V3 76.08.11 ME NA 0.0010 8.4000 -0.0100 0.60 53.0 
V6 9BCT4 76.09.22 DINA 7.90 0.0100 5.6000 -0.0010 3.00 56.2 
V6 9BCT4 76.12.01 DINA 7.60 0.0040 8.5000 -0.0010 -1.00 64. 1 
V6 V3 76.12.01 ME NA 0.0260 6.5000 -0.0100 1 . 60 68.0 
V6 9BCT4 77.05.24 DINA 1.00 0.0040 4.4000 0.0030 6.00 33.0 
V6 V3 77.08.17 ME NA 0.0050 8.7000 -0.0100 0.80 66.0 
V6 79.07.26 CAMC NA 0.0260 9.0000 0.0040 6.00 NA 
V6 V3 79.08.01 CAMC NA 0.0050 6.0000 0.0010 1 .00 NA 
V6 V3 79.10.02 CAMC NA 0.0080 4.0000 0.0020 -1.00 NA 



T\BLE " 150 

VANGORDA BACKGROUND DATA 
1975-1980 

Current Recorded Date Sampling pH Zn S04 Cu Suspended Alkalinity 
Site Site Agency (field) (mg/1) (mg/1) Solids Total 

V6 79.10.03 CAMC NA 0.0340 11 • 0000 0.0050 -1.00 NA 
V6 80.05.30 CAMC NA 0.0230 3.0000 0.0030 8.00 NA 
V6 V3 80.05.30 CAMC NA 0.0530 2.0000 0.0030 8.00 NA 
V6 80.07.02 CAMC NA 0.0530 10.0000 0.0060 1.00 33.0 
V6 V3 80.07.02 CAMC NA 0.0080 6.0000 0.0030 -1 .00 49.0 
V6 80.08.16 CAMC NA 0.2000 NA 0.0200 NA NA 
V6 80.09.26 CAMC NA 0.0330 13. 0000 0.0030 -1.00 45.0 
V6 V3 80.09.26 CAMC NA 0.0090 4.0000 0.0040 2.00 53.0 

** V7 
V7 V4 75.04.23 ME 9.50 0.0100 · 81.0000 0.0010 NA 1 64.0 
V7 V4 75.06.05 ME 9. 10 0.0180 11 .0000 0.0050 NA 56.0 
V7 V4 76.06.07 ME NA 0.0140 11 . 1 000 -0.0100 6.80 50.0 
V7 V4 76.08.11 ME NA 0.0040 28.0000 -0.0100 4.60 95.0 
V7 V4 77.08.17 ME NA 0.0120 30.0000 -0.0100 0.04 99.0 
V7 V4 79.07.26 CAMC NA 0.0260 16.0000 0.0030 1.00 NA 
V7 V4 79-10.03 CAMC NA 0.0200 33.0000 0.0040 -1.00 NA 
V7 V4 80.07.04 CAMC NA 0.0150 21 .0000 0.0040 1 .oo 66.0 
V7 V4 80.08.16 WEAGLE NA 0.2400 NA 0.0100 NA NA 
V7 V4 80.09.26 CAMC NA 0.0190 30.0000 0.0020 2.00 92.0 

** VB 
vs V1 75.04.23 ME 9.40 0.0070 101.0000 0.0010 NA 212.0 
V8 V1 75.06.05 ME 8. 50 0.0250 11 . 0000 0.0090 146.00 NA 
VB 9BCT1 75.06.17 DINA NA 0.0110 14.2000 0.0030 36.30 47.9 vs 9BCT1 75.07.09 DINA NA 0.0130 24.0000 -0.0010 3.00 78.3 
V8 9BCT1 75.08.06 DINA NA 0.0060 25.0000 0.0020 NA 91.8 
VB 9BCT1 75.08.27 DINA NA 0.0090 25.0000 -0.0010 NA 97 .1 
V8 V1 76.06.07 ME NA 0.0190 12.3000 -0.0100 61 .oo 62.0 
V8 9BCT1 76.06.10 DINA . 7. 90 0.0200 11 . 8000 0.0060 154.00 51.0 vs 9BCT1 76.08.03 DINA 8. 1 0 0.0070 38.0000 0.0010 4.00 121 . 0 
VB V1 76.08.11 ME NA 0.0040 39.0000 -0.0100 2.20 123.0 vs 9BCT1 76.09.22 DINA 8.30 0.0110 50.0000 0.0030 -1 .oo 143.0 
V8 9BCT1 76.12.01 DINA 7.60 0.0300 75.0000 0.0020 180.00 183. 0 
V8 V1 76.12.01 ME NA 0.0280 71 .0000 0.1300 189.00 188. 0 



BLE '5E 

VANGORDA BACKGROUND DATA 
1 975-1 980 

Current Recorded Date Sampling pH Zn 804 Cu Suspended Alkalinity 
Site Site Agency (field) (mg/1) (mg/1) Solids Total 

VS XXX 77.02.22 DINA 6.90 0.0150 85.0000 0.0090 2.40 186.0 
vs XXX 77.04.15 DINA 6.90 o. 1400 88.0000 0.0120 2.40 182. 0 
vs 9BCT1 77.05.26 DINA 7.30 0.0060 22.0000 0.0040 24.00 80.7 
V8 XXX 77.05.26 DINA 1.00 0.0070 79.0000 0.0080 -1 .00 179 .o 
V8 V1 77.08.17 ME NA . 0.0120 40.0000 -0.0100 2.20 134.0 
V8 V1 79.07.26 CAMC NA 0.0140 0.5000 0.0050 1.00 0.2 
vs V1 79.10.03 CAMC NA 0.0090 1 . 1000 0.0020 -1 .oo 0. 1 
vs V1 80.05.30 CAMC NA 0.0280 1 3. 0000 0.0120 3.00 NA 
VS 80.05.31 CAMC NA 0.0050 24.0000 0.0020 1.00 NA 
V8 V1 80.07.04 CAMC NA 0.0230 34.0000 0.0030 4.00 89.0 
vs V1 80.09.26 CAMC NA 0.0050 42.0000 0.0030 5.00 125.0 



TABLE A-36 
CURRAGH R E S O U R C E S INC. 

VANGORDA C R E E K SEDIHENT H O N I T O R I N G PROGRAM 

Date Time Location Wedge Reading Susp. Seds Comments 

---------------------------------------------------------------------------------------------------------: 
I l I I I 
I I I r I 

h~.~ <.ct S° (,')l., Ptill ~~" 0 .-J.. (.,Jvf_,.f-l;,...,.._~.f.i../ (LC'~µ_ : : J 
-------------------------- P--------- .-------------------------------------------------------------------: 

I I I I I 
I I I J I 
I l I I I 

T,.,,(>- t:cf _{: _____ f: · v1: ? t}l ' __ ______ n ---------- __ • ____ cl t:111{. ----- 1 ----- ---------, _ ------- ---- _____ -----------: 

1 I I I I 
I I I I I 
I /I . J I I I 

h (./ C,, f 1 5" 0 'ffi i'r.t I I (Lf:tff,{. I I .I --~------------------------------------------------------------------------------------------------------: 
I I I I I 
I I I l I 

D,-,, C·ct • !;,- 3..: ?il-1 : '' : (Lit~,Z I : : 
_________ l ----------------------------------------------------------------------------------------------: 

' ' , I' I I I I 
f;, t,t'1 (;'ct-p,.1-1• ' {1.CA-J"<. ' i ' ---------------------------------------------------------------------------------------------------------: 

I I I I I 
l I I I I 
I I' I I I I S0 t Od: lo G · ce, f11,1 , 1 U .. J/t/:.. , , , 

---------------------------------------------------------------------------------------------------------: 
I I I I I 
I I I I I 

Sur.,. 0{f If t;: 1S° r11,1 l 1' : CL.-EJ-ih. : l : ---------------------------------------------------------------------------------------------------------: 
I I I I 
l I I I , ? I // I I I I 

/{Jc-., Cd /2. 6 DO m , , (Li:/-11\ , 1 : ---------------------------------------------------------------------------------------------------------, 
' I' I I 

' ' ' /1...:e~ O<f t) (,:;1,-;>1J·1• 1 Cl.CAI"?. • i : ---------------------------------------------------------------------------------------------------------, 
I I I I I 

-- I I I I I 

hi:J De (- 1'1 S'"'t!>-rM , 
11 

: (l.CdA. l : : ---------------------------------------------------------------------------------------------------------: 
I I I I I 
I I I I I 

Tk .. ·J Od 1.S- 5"""7J.-r,ni '' : Cl.-•=Art : : ___ ! ------------------------------------------------------------------------------------------------- -----\ 
I I l I I 
I I I I I 

/. • l / l J I I 

r .-, ____ Ocf_[G_ __ !>- _ z.5' f,.,.• _______ ·------------- • ___ Cl?./IA.. ______ , --------------, ----------------------------i 
I I I I I 
I I I I I 

Jc;{. ___ [}\._t._ u_ .r!'f r __ : _______ 1
' ____________ : __ _.c L.£Afi ______ : ______________ '----------------------------/ 

),~ c,.,1'. IS' J".3c:,: '( : [Le'Af\ 
- --------------------------------------------------------

' ' ' ' ' 



TABLE A-37 
CURRAGH R E S O U R C E S I N C. 

V A N G O R D A C R E K K S E D I H E N T M O N I T O R I N G PROGRAM , ,·. 

~ ' ~i{~ 
Dato Time Location Wedge Reading Susp. Soda Comment:s 

_____ !_~~---------------~------:::::::: _______ ~_:::::::--:---_i ___ -------:::_L ___________________________ : 
I I I I I 

M,,,, O<T '"' ,;-ocPML' , / - , cuc1,,Z : ' : _L..;_C------'-.t.r,------------ •t1nCc·•fcl ~_,.(.,;.~f-J,.;''"'~,.l.t__ I : 1 
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TABLE A-38 
C I! R R A G H R E S O U R C E S N C. 

V A N G O R D A C R E E K S E D I M E N T M O N T O R I N G P R O G R A M 

D.i.te Time Location Wedge Reading Susp. Seds Comments 
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TABLE A-39 
C U R R A G H R E S O U R C E S I N C. 

V A N G O R D A CREEK SE DI HEN T HON l TOR ING PR O_G RAM 

O.ilta Tima Locot.tion Wadg• R&oitding SUiip. Sadii Comment& 
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TABLE A-40 
C U R R A G H R E S O U R C E S NC. 

V A N G O R D A C R E E K S E D MEN T N O N T O R I N G PRO.GRAM 

Do1.tu Time Loco1.tion Wadga Reo1.ding Su»p. S&d» Commenta 

-----------------------;--------------_______ ' _____ . _________ ; ______________ { __________ ========----------, 
_{U/_v ___ ,,<'2- __ a troo, l,u,-, '5 _ f},,;h ___ ; Cl,£,tJ-j2.. ; NIL- ; 

I ---------------------------------------------------------• 
,. I I / I ' 

_Jf£.>:'.'.' ___ ~2 _____ -:_:_>?..f.'!:~------ ·---------- I CL£/r/Z. I 1 ; I -----------------------------------------1 
;1/ov' ,Z_ 'f (,, JO I '' ; C. LE/}/l.. 1 fl ; 

1 

E:1~~=1~~~:::: __ ::=~~ ·: ::_~~~:~~- :. ~----:----:--~~~~=~=! 
I I I I 

--------- ---------------------------------------------: 

--------------------------------------------------------------------------: 

----- ----1 -----------------------------------------------------------1 

-- ---------------------------------------------------------: 
I ---------------------------------------------------------------------------------------------.-----------1 

I I I I I 
I I I I I 

---------------------------------------------------------------------------------------------------------1 
I I I I I 
I I I I J 

---------------------------------------------------------------------------------------------------------1 
I J I I I 
I I I I I 

---------------------------------------------------------------------------------------------------------1 
I I I I I 
I I I I I 

---------------------------------------------------------------------------------------------------------1 
I I f I 

I I 
-------------------------------------------------------------------------------~------



TABLE A-41 

PREDICTED WATER QUALITY FROM THE GRUM WASTE DUl1PS DURING OPERAT!ONS (EXCL. SULPHIDE CELL AND CATCHl1ENT) WITH WATER TREATMENT 

----------------------------------------------------------------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT MDV DEC I MEA!l TOTAL % OF P 

----------------------------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31.23 32. 75 51.88 56.63 98.48 80.40 42.26 47.84 22.34 23.72 I 44.90 538.78 

dam·3 28. 90 29.53 35.60 37.34 59, 14 64.56 112. 27 91.66 48.18 54. 54 25.47 27. 04 I 51.18 614.21 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 1,9.73 98.48 67.60 25.06 7.64 0.00 0.00 I 21.43 257 .14 
dam3 0.00 0.00 0.00 0.86 8.98 56.69 112. 27 77.06 28.57 8. 71 0.00 0.00 I 24.43 293.14 47.73 

Total Snowfall mm 25.35 25.90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23.72 I 23.47 281.64 
dam·3 28.90 29.53 35.60 36.48 50.16 7.87 0.00 14.59 19.61 45,83 25.47 27.04 26.76 321.07 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam·3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1.35 7. 92 24.71 54. 61, 48.92 91.11 63.25 .3U9 9.30 1.24 0.08 28. 10 J.37 .19 
dam·3 0.43 1.53 9.03 28.17 62.29 55.77 103.87 72.11 39.09 10.60 1.41 0.09 , 32.03 384.40 f2.'.,8 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 30.00 25.00 20.00 16.00 5.00 5.00 I 16.83 202.00 
Base of Dump dam3 3.42 3.42 4.56 5.70 41. 04 57.00 34.20 28.50 22.80 18.24 5.70 5.70 I 19.19 230.28 37.0 

Zn mg/1 0.10 0.10 0.10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0. 10 0.10 l 0.26 
Zn kg 0.34 0.34 0.46 2.85 12.31 22.80 6.84 5.70 4.\6 l. 82 0.57 0.57 [ 4.93 59.17 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0. 40 o. 40 I 0. 41 4.90 
Base of Dump dam3 0.34 0.34 0.46 0. 46 0.46 0. 46 0.46 0.57 0.57 0 .. 57 0.46' 0.46 : 0.0 5.59 0.91 

Zn mg/1 0.10 0.10 0.10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0.10 0.10 I 0.20 
Zn kg 0.03 0.03 0.05 0.23 0. 14 D.-18 0.09 0.11 0.11 0.06 0.05 0.05 I 0.09 1.11 

----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam·3 3. 76 3. 76 5.02 6.16 41.50 57. 46 34.66 29.07 23.37 18.81 6.16 6.16 I 19.66 235.87 

Zn mg/1 0.10 0.10 0.10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0.10 0.10 I 0.26 
Zn kg 0 0 1 3 12 23 7 6 5 2 l 1 : 5 60 

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



TABLE : A-42 

PREDICTED ~ATER QUALITY FRON THE GRUM SULPHIDE CELL DURING OPERATIONS !ITH !ATER TREATMENT 
------------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF PRECIP. ' ,-----------------------------------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31. 23 32. 75 SI.BB 56.63 98.48 80.40 42.26 47.84 22.34 23. 72 i '4. 90 538.78 

dam 3 1.32 1.35 1.62 1.70 2.70 2.94 5.12 4.18 2.20 2.49 l. 16 1. 23 l 2.33 28.02 100.0 

rota! Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7.64 0.00 0.00 i 21. 43 257.14 
dam3 0.00 0.00 0.00 0.04 0.41 2.59 5.12 3.52 1.30 0.40 0.00 0.00 1.11 13.37 47.73 

iota! Snowfall mm 25.35 25. 90 31. 23 32.00 44. 00 6.90 0.00 12.80 17.20 40.20 22.34 23. 72 : 23.47 281.64 
dam 3 1.32 1.35 l. 62 l. 66 2.29 0.36 0.00 0.67 0.89 2.09 1.16 1. 23 : 1.22 14.65 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ( 0.00 0.00 
dam3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 0.00 ' 

)•apotransp i rat ion mm 0.38 1.35 7.92 24. 71 54.64 48.92 91.ll 63.25 34. 29 9.30 l. 24 0.08 l 28 .10 337.19 
dam 3 0.02 0.07 0.41 1. 28 2.84 2.54 4. 74 3.29 1.78 0.48 0.06 0.00 l. 46 17.53 62.58 

lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 30.00 25.00 20.00 16.00 5.00 5.00 16.83 202.00 
\ase of Dump dam3 0 .16 0.16 0.21 0.26 l.87 2.60 l. 56 1.30 l. 04 0.83 0.26 0.26 0.88 10.50 37.49 

Zn mg/ l 8.00 12.00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 28.34 
Zn kg l. 25 l. 87 5.20 13.00 74. 88 78.00 39. 00 32.50 26.00 20.80 3. 12 2.08 2!.81 297. 70 

\ercolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 a.so 0.50 0.40 0.40 0.41 4.90 
Base of Dump dam3 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.25 0.91 

Zn mg/ l 8.00 12.00 25.00 50.00 40.00 . 30. 00 25.00 25. 00 25.00 25. 00 12.00 8.00 24.39 
Zn kg 0. 12 0.19 0.52 l. 04 0.83 0.62 0.52 0.65 0.65 0.65 o·. 2s 0.17 ' 0.52 6.21 ' -----------------------------------------------------------------------------------------------------------------------------------------------

Total Infiltration dam3 o. 17 0 .17 0.23 0.28 l. 89 2.62 l.58 1.33 l. 07 0.86 0.28 0.28 ' 0.90 10. 76 ' Zn mg/1 8.00 12.00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 ' 28.25 ' Zn kg 2 6 14 76 79 40 33 27 21 3 2 ' 25 304 ' ------------------------------------------------------------------------------------------------------------------------------------------------

.. ' 



TABLE A-43 

PREDICTED WATER QUALITY FROM THE GRUM PIT DURING OPERATIONS WITH WATER TREATMENT 
-----------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL\ OF PREC!P. ' 
-----------------------------------------------------------------------------------------------------------------------------------------------
Total Precip. " 25.35 25.90 31.23 32.7\ 11.88 56.63 98.48 80.40 42.26 !) '8! 22.34 23. 72 44. 90 5.)8.78 

dam ·3 24.08 24.61 29.67 3 l. l l 49.29 53. 80 93.56 76.38 '°· 15 45. 4 5 21. 22 22.53 42.65 511.84 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67. 60 25.06 7.64 0.00 0.00 2U3 157. l 4 
dam· 3 0.00 0.00 0.00 D.71 7.49 !7. 24 93.56 64. 22 23.81 7.26 0.00 D.00 20.36 2411,28 0.7,) 

Total Snowfall mm 25.35 25. 90 31. 23 32.00 4". DO 6.90 0.00 12.80 l 7. 20 40.20 22. 34 23. 72 2.U7 281.64 
dam3 24.08 24. 6 ! 29.67 30. 40 4 l. 80 6.56 0.00 l 2 .16 16. 34 38. l 9 21.22 22.53 22.30 267.56 52. 27 

Evapotranspiration mm 0.38 l.35 7.92 23.00 56.00 47. OD 57.00 57. OD 34.29 9.30 1.24 0.08 24.55 294. 56 
daml 0.36 1.28 7.53 21. 85 53.20 44.65 54. l 5 54. 15 32. 58 8.84 l.18 0.08 23.32 279.83 54. 6 7 

Runoff into mm 3.03 2.73 3.03 2.93 51.45 64.43 34.80 28. 75 23.43 16.65 7.32 6.05 20. 38 244.60 
Grum Pit dam 3 2.88 2.60 2.88 2.78 48.88 61.21 33. 06 27.31 22.26 15.81 6. 96 5.75 19.36 232. 37 45.&0 

Zn mg/[ [9.00 [9.00 37.00 14.00 56.00 37.00 37.00 ,J7. 00 37.DD 37. 00 [9.00 [9.00 40.03 
Zn kg 55 49 106 206 2737 2265 1223 1011 824 585 132 109 :m.19 9302.26 

Seepage l/ s 4.00 4.00 5.00 9.00 32.00 21 .. 00 [8.00 17.00 13.00 7.00 l. 00 l. 00 l l.21 135.00 
dam 3 10.71 9.68 13. 39 23.33 85. 7 l 62.21 48.21 45. 53 33.70 18. 75 2.59 2.68 29.7[ 356.49 

Zn mg/1 3.00 3.00 5.00 12.00 12.00 ll. 00 9.00 10.00 10. 00 7 .00 5.00 2.00 9.31 
Zn kg 32. 14 29.03 66.96 279.94 1028. 5 l 684.29 4.13.90 4$$.3.3 .336.% 131.24 12.% 5.36 '. 2~ 1. .)8 ~4%. ~, 

-----------------------------------------------------------------------------------------------------------------------------------------------
Total Inf low dam 3 13.59 12.27 16.27 26.11 llU? [23.42 81.28 i2. 85 55.95 34.56 9. 55 8.43 49.07 588.86 

Zn mg/1 6.39 6.39 10.66 18.61 27.98 23.90 20.39 20. 12 20. 74 20.73 [5.20 13.60 ' 21.il ' Zn kg 87 78 l 73 486 3,766 2,949 I, 65 7 I, 466 l, 161 716 14 5 115 l, 067 12. i'~q 

----------------------------------------------------------------------------------------------~------------------------------------------------



TABLE A-44 

PREDICTED WATER QUALITY FROM THE VANGORDA SULPHIDE CELL DURING OPERATIONS WITH WATER TREATMENT 
----------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF P ' ----------------------------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31. 23 32.75 51. B8 56.63 98. 48 80. 40 42.26 4 7. 84 22. 34 23. 72 44.90 538.78 

dam'3 5.26 5.37 6.48 6.80 10. 77 11. 75 20.n 16. 66 8. 77 9. 93 4.64 4. 92 9.32 111.80 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 4 9. 73 98. 48 67.60 25.06 7.64 0.00 0.00 21.43 25 7. 14 
dam' 3 0.00 0.00 o.oo 0 .16 1. 64 10.32 20.43 14. 03 5.20 1.59 0.00 0.00 4.45 53.3647.7-l 

iotal Snowfall mm 25.35 25.90 31. 23 32.00 44. 00 6.90 0.00 12. 80 17.20 40.20 22.34 23. 72 23. 4 7 281.64 
dam' 3 5.26 5.37 6.48 6.64 9. 13 1.43 0.00 2.66 3.57 8.34 4. 64 4. 92 4.87 58.44 52.17 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam' 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

:vapotranspiration mm 0.38 1.35 7. 92 24.71 54.64 46. 92 91. 11 63.25 34. 29 9.30 1.24 0.08 28.10 337.19 
dam' 3 0.08 0.28 1. 64 5.13 11.34 10. 15 18.91 13. 12 7 .12 1. 93 0.26 0.02 5.83 69.97 62.58 

tateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50. 00 30.00 25.00 20.00 16.00 5.00 5.00 16. 8 l 202. 00 
3ase of Oump dam' 3 0.62 0.62 0.83 1. 04 7.47 10.38 6.23 5. 19 4.15 3.32 1. 04 1. 04 ' 3. 4 9 41.'2 37.49 

Zn mg/I 8.00 12.00 25.00 50.00 40.00 JO.OD 25.00 25.00 25. 00 25.00 12. 00 8.00 28.34 
Zn kg 4.98 7. 4 7 20.75 51. 88 298.80 311. 25 155.63 129.69 103.75 83.00 12.45 8.30 98. 99 118 7. 94 

?ercolat ion from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0. 40 0.40 0.41 4.90 
Base of Oump dam' 3 0.06 0.06 0.08 0.08 0.08 0.08 0.08 0.10 0.10 0.10 0.08 0.08 0.08 1. 02 0.91 

Zn mg/1 8. 00· 12.00 25. 00 50.00 40.00 30. 00 25. 00 25. 00 25.00 25.00 12.00 8.00 24. 39 
Zn kg 0.50 0.75 2.08 4. 15 3.32 2. 49 2.08 2.59 2.59 2.59 l. 00 0.66 2.07 24.80 

----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam' 3 0.68 0.68 0.91 1.12 7.55 10. 46 6.31 5. 29 4.25 3.42 1.12 1.12 3. 58 4 2. Q.J 

Zn mg/1 8.00 12.00 25.00 50. 00 40.00 30.00 25. 00 25.00 25.00 25. 00 12.00 8.00 l 28.25 
Zn kg 8 23 56 302 314 158 132 106 86 13 9 ' 101 I, 213 ' 

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



TABLE A-45 

PREDICTED WATER QUALITY FROM THE VANGORDA PHYLLITE CELL DURING OPERATIONS WITH WTER TREATMENT 
-----------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL % OF PRECJP. ' -----------------------------------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31.23 32. 75 51.88 56.63 98. 48 80.40 42.26 47.84 22.34 23. 72 44.90 538.78 

dam) 5. 70 5.83 7.03 7.37 11. 6 7 12. 74 22 .16 18.09 9.51 10. 76 5.03 5.34 10. 10 121.23 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98. 48 67. 60 25. 06 7.64 0.00 0.00 21. 43 257. 14 
dam) 0.00 0.00 0.00 0.17 l. 77 11. 19 22.16 15. 21 5.64 1. 72 0.00 0.00 4.82 17.8647.73 

:iota! Snowfall mm 25.35 25. 90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40,20 22.34 23. 72 23.47 281.64 
dam3 5.70 5.83 7.03 7.20 9.90 1.55 0.00 2.88 3.87 9.05 5.03 5.34 5.28 63.37 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam3 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1.35 7. 92 24. 71 54.64 48. 92 91.11 63. 25 34.29 9.30 l. 24 0.08 28.10 137.19 
dam3 0.09 0.30 1.78 5.56 12.29 11. 01 20.50 14. 23 7.72 2.09 0.28 0.02 6.32 75.87 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 30.00 25.00 20. 00 16.00 5.00 5.00 16.83 202.00 
Base of Dump dam3 0.68 0.68 0.90 1.13 8.10 11.25 6.75 5.63 4.50 3.60 1.13 1.13 3.79 45.4\ 37.49 

Zn mg/ 1 3.00 8.00 12. 00 36.00 23. 00 14.00 14.00 14.00 12. 00 14.00 8.00 3.00 15. 24 
Zn kg 2.03 5.40 10.80 40. 50 186. 30 157.50 94.50 78.75 54.00 50. 40 9.00 3.38 57.71 692. 5$ 

?ercoiation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0.40 0. 40 0. &l 4. 90 
Base of Dump dam 3 0.07 0.07 0.09 0.09 0.09 0.09 0.09 0. ll 0. 11 0. 11 0.09 0.09 0.09 l. l 0 0.'1 

Zn mg/ l 3.00 8.00 12. 00 36.00 23.00 14.00 14. 00 14. 00 12.00 14. 00 8.00 3.00 13. 73 
Zn kg 0.20 0.54 l. 08 3.24 2.07 1.26 1.26 l.58 1.35 1. 58 0. 72 0.27 1. 2, 15. H 100 90 

-----------------------------------------------------------------------------------------------------------------------------------------------· 
·1otal Infiltration dam3 0.74 0.74 0.99 1.22 8. l 9 11.34 6.84 5. 74 4. 61 3. 71 1.22 1.22 3.88 46. ~5 

Zn mg/ l 3.00 8.00 12.00 36.00 23.00 14. 00 14.00 14, 00 12.00 14.00 8.00 3.00 ' 15.20 ' Zn kg 2 6 12 44 188 159 96 80 55 52 10 4 ' 59 708 ' ------------------------------------------------------------------------------------------------------------------------------------------------



TABLE A-46 

PREDICTED WATER QUALITY FROM. THE VANGOROA PIT DURING OPERATIONS WITH WATER TREATMENT 

----------------------------------------------------------------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF P ' ----------------------------------------------------------------------------------------------------------------------------------------

Total Precip. mm 25.35 25.90 31.23 32. 75 5l.88 56.63 98. 48 80. 40 42.26 4 7. 84 22.34 23. 72 44.90 538. 78 
dam3 12. 17 12.43 14.99 15. 72 24.90 27 .18 47.27 38. 59 20.28 22. 96 10. 72 11.39 21.55 258.61 100. 0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7. 64 0.00 0.00 21.43 25 7. 14 
dam 3 0.00 0.00 0.00 0.36 3.78 23.87 47. 27 32.45 12.03 3.67 0.00 0.00 10. 29 123.43 47.73 

Total Snowfall mm 25.35 25.90 31.23 32. 00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 2.3.72 23.47 2Bl. 64 
dam3 12. 17 12.43 14.99 15.36 21. 12 3.31 0.00 6. 14 8.26 19.30 10.72 11.39 11.27 135.19 52.27 

Evapotranspiration .mm 0.38 1.35 7. 92 23.00 56.00 47. 00 57. 00 57.00 34. 29 9.30 1. 24 0.08 24. 55 294. 56 
dam 3 0.18 0.65 3.80 11. 04 26.88 22.56 27. 36 27.36 16. 46 4.46 0.60 0.04 11.78 141.39 54.67 

Runoff into mm 3.03 2.73 3.03 2.93 51.45 64.43 34.80 28. 75 23. 43 16.65 7.32 6.05 20.38 24!. 60 
Vangorda Pit dam 3 1.45 1. 31 1.45 1.41 24. 70 30.93 16. 71 13.80 11.25 7.99 3.51 2.91 9. 78 117.41 !5.40 

Zn mg/1 19.00 19.00 37. 00 74.00 56.00 37.00 37. 00 37. 00 37.00 37. 00 19.00 19.00 40.0l 
Zn kg 28 25 54 104 1383 1144 618 511 416 296 67 55 392 4700 

Seepage from 1/s 0.71 0.71 0.89 1. 60 5.69 4.27 3.20 3.02 2.31 1.24 0. 18 0. !B 2.00 24. QO 
North East Wall dam 3 1. 90 1.72 2.38 4.15 15.24 11. 06 8.57 8.09 5.99 3.33 0. 46 0.48 5.28 63 .. 33 
(Area 1) Zn mg/1 3.50 3.50 5.00 12.50 12. 50 11. 50 11.50 9.50 9.50 6.50 5.00 2.00 10. 28 

Zn kg 6.67 6.02 11.90 Sl.84 190.46 127. 18 98.57 76.90 56.91 21. 67 2.30 0.91 14.28 611.37 

Seepage from 1/ s 0.36 0.36 0.44 0.80 2.84 2 .13 1. 60 1. 51 1.16 0.62 0.09 0.09 1. 00 12. 00 
South West Wall dam3 0.95 0.95 1.19 2. 14 7.62 5.71 4. 29 4.05 3.10 1.67 0.24 0.24 2.68 ~2. 14 
(Area 2) Zn mg/ l 3.50 3.50 5.00 12. 50 12.50 11.50 11. 50 9.50 9.50 6.50 5.00 2.00 : 10. 27 

Zn kg 3.33 3.33 5.95 26.78 95.2l 65.71 49. 28 38.45 29.40 10. 83 1. 19 0. 48 27.50 l29. 98 

Seepage from l/ s 2. 1,9 2.49 3. 11 5.60 19.91 14. 93 11.20 10.58 8.09 4.36 0.62 0.62 7.00 84.00 
North Wall dam 3 6.67 6.67 8.33 15.00 53.33 40.00 30.00 28.33 21. 67 11. 67 I. 6 7 1. 67 18. 75 224.09 
(Area 3) Zn mg/1 3.50 3.50 5.00 12.50 12.50 11.50 11. 50 9.50 9.50 6.50 5.00 2.00 10.27 

Zn kg 23.33 23.33 41.66 187.49 666.62 459.97 344.98 269.15 205.82 75. 83 8.33 3.33 :192.49 2309.85 

----------------------------------------------------------------------------------------------------------------------------------------
Total Inflow dam3 10.98 10.65 13.36 22.69 100.88 87.70 59. 56 54.27 42.00 24. 66 S.88 5.29 36.4' 437.91 

Zn mg/ l 5.55 5.41 8.48 16.31 23. 15 20. 49 18.65 16.49 16.86 16. 38 13 .. )7 11.34 ' 18.25 ' Zn kg 61 58 113 370 2,335 1,797 1, 111 895 )08 404 79 60 ' 666 i, 991 ' ----------------------------------------------------------------------------------------------------------------------------------------



TABLE A-47 

PREDICTED WATER QUALITY FROM THE GRUM WASTE DUMPS DURING OPERATIONS (EXCL. SULPHIDE CELL) WITHOUT WATER TREATl1EIIT 
---------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL% Of PRECIF ' 
-------------------------.-------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31.23 32.75 51. 88 56.63 98. 48 80.40 42.26 47.8! 22. 34 23. 72 44.90 538. 7e 

dam3 32.90 33.62 40.54 42.51 67.34 73.51 127.83 104.36 54.85 62 .10 29.00 30. 79 58.28 699. 34 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98. 48 67.60 25.06 7.64 0.00 0.00 21.43 257. 14 
dam 3 0.00 0.00 0.00 0.97 10.23 64. 55 127.83 87. 74 32. 53 9. 92 0.00 0.00 27.81 l33.77 47.73 

Total Snowfall mm 25.35 25.90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23. 72 23. 47 281. 64 
dam 3 32.90 33.62 40.54 41. 54 57.ll 8. 96 0.00 16.61 22.33 52.18 29.00 30. 79 30. 46 36$.57 12.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ·o.oo 0.00 0.00 0.00 
dam 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration " 0.38 1.35 7. 92 24. 71 54. 64 48. 92 91. 11 63.25 34.29 9.30 1. 24 0.08 28.10 337.19 
darn· 3 0.49 1.75 10.29 32. 07 70.92 63.50 118. 26 82.10 44. 51 12.07 l. 61 0.10 36.47 437.68 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 .JO. 00 25. 00 20.00 16.00 5.00 5.00 16.83 202.00 
Base of Dump dam 3 3.89 3.89 5.19 6.49 46.73 64. 90 38. 94 32.45 25. 96 20. 77 6.49 6.49 21. 85 262.20 37.49 

Zn mg/1 0.10 0. 10 0 .10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0.10 0.10 0.26 
Zn kg 0.39 0.39 0.52 3.25 14.02 25. 96 7. 79 6.49 5. 19 2.08 0.65 0.65 5.61 6 ).'.7 

Percolation from " 0.30 0.30 0.40 0. 40 0 .f10 0. 40 0. 40 0. 50 0.50 0. 50 · 0.40 0.40 0. 41 4.00 
Base of Oump dam 3 0.39 0.39 0.52 0.52 0.52 0.52 0.52 0.65 0.65 0.65 0.52 0.52 0. 53 6. % 0.91 

Zn mg/ l 0.10 0. 10 0.10 0.10 0.30 0.40 0.20 0.20 0.20 0.10 0.10 0 .10 0.20 
Zn kg 0.04 0. 04 0.05 0.26 0.16 0.21 0.10 0. 1-l 0.13 0.06 0.05 0.05 0.11 l. 29 100 

--------------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam 3 4.28 4.28 5.71 7.01 4 7. 25 65. 4 2 39.46 33.10 26.61 21.42 7.01 7.01 22.38 268.56 

Zn mg/1 0. 10 0.10 0.10 0.50 0.30 0. 40 0.20 0.20 0.20 0. 10 0. 10 0 .10 ' 0.26 ' Zn kg 0 0 14 26 8 5 2 l l ' 6 69 ' 
--------------------------------------------------------------------------------------------------------------------------------------------



TABLE A-48 

PREDICTED WATER QUALITY FRON THE GRUN SULPHIOE CELL DURING OPERATIONS WITHOUT WATER TREATMENT 
-----------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC ' MEAN TOTAL I OF PRECIP. ' -----------------------------------------------------------------------------------------------------------------------------------------------
Total Precip, mm 25.35 25.90 31. 23 32. 75 51 :88 So. 63 98.48 80. t10 42.26 ~7.84 22.34 23. 72 44. 90 518.78 

dam 3 1.32 1.35 l. 62 1.70 2.70 2.94 5 .12 4.18 2.20 U9 1.16 1.23 2.33 28.02 100. 0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257 .14 
dam 3 0.00 0.00 0.00 0.04 0.41 2.59 5 .12 3.52 1. 30 0.40 0.00 0.00 1. 11 13. ,37 Ii?. 73 

;Total Snowfall mm 25.35 25.90 31. 23 32.00 44. 00 6.90 0.00 12.80 17.20 40.20 22.34 23. 72 23.47 281. 64 
dam 3 1.32 1.35 1. 62 1. 66 2. 29 0.36 0.00 0.67 0.89 2.09 1. 16 1.23 1.22 H. 6:, 12.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1. 35 7. 92 24.71 54.64 48. 92 91. 11 63.25 34. 29 9.30 1.24 0.08 28 .10 337 .19 
dam 3 0.02 0.07 0.41 1. 28 2.84 2.54 4. 74 3.29 1. 78 0.48 0.06 0.00 1.46 17.53 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50. 00 30.00 25. 00 20.00 16.00 5.00 5.00 16.83 202.00 
Base of Dump dam 3 0. 16 0.16 0.21 0.26 1. 87 2.60 1.56 1. 30 1. 04 0.83 0.26 0.26 0.88 10.$0 37.49 

Zn mg/1 8.00 12.00 25.00 50.00 40.00 30.00 25. 00 25.00 25. 00 25.00 12.00 8.00 28.34 
Zn kg 1.25 1. 87 5.20 13.00 74. 88 78.00 39.00 32. so 26.00 20.80 3. 12 2.08 24. 81 297. 70 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0.40 0.40 0. 41 L 9Q 
Base of Dump dam3 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.il 0.91 

Zn mg/1 8.00 12.00 25. 00 50. 00 40.00 30.00 25.00 25. 00 25.00 25. 00 12.00 8.00 ' 24. 39 
Zn kg 0.12 0.19 0.52 1. 04 0.83 0.62 0.52 0.65 0. 65 0.65 .o. 25 0. 17 0. 12 6. 21 

-----------------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam3 0. 17 0. 17 0.23 0.28 1.89 2.62 1.58 1.33 1. 07 0.86 0.28 0.28 0.90 10. 76 

Zn mg/I 8.00 12.00 25. 00 SO.DO 40.00 30.00 25. 00 25.00 25.00 25.00 12.00 8.00 ' 28.25 ' Zn kg 2 6 14 76 79 40 33 27 21 3 2 ' 25 ~O& ' ,-----------------------------------------------------------------------------------------------------------------------------------------------



TABLE A-49 

PREDICTED WATER QUALITY FRON THE GRUN PIT DURING OPERATIONS WITHOUT WATER TREATMENT 

----------------------------------------------------------------------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL l Of PRECIP. ' ----------------------------------------------------------------------------------------------------------------------------------------------

Total Precip, mm 25.35 25.90 31.23 32.75 51.88 56.63 9B.48 80. 40 42.26 47.84 22.34 23. 72 4!. 90 538.78 
dam 3. 24.08 24.61 29.67 31.11 49. 29 53.80 93.56 76.38 40. 15 45.45 21. 22 22.53 42.65 511.84 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.64 0.00 0.00 21. 43 257.14 
dam3 0.00 0.00 0.00 0.71 7.49 47.24 93.56 64. 22 23.81 7.26 0.00 0.00 20.36 244.28 47.73 

Total Snowfall mm 25.35 25.90 31. 23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23. 72 23. 4 7 281. 64 
dam3 24.08 24.61 29.67 30.40 41.80 6.56 0.00 12. 16 16. 34 38. 19 21. 22 22.53 22.30 267.56 52.27 

Evapotranspiration mm 0.38 1.35 7.92 23.00 56.00 47,00 57.00 57.00 34. 29 9.30 1. 24 0.08 24. 55 294.56 
dam'3 0.36 1. 28 7.53 21.85 53.20 44.65 54. 15 54. 15 32.58 8.84 1.18 O.OB 23.32 279.83 54.67 

Runoff into mm 3.03 2. 73 3.03 2.93 51. 45 64.43 34.80 28.75 23.43 16.65 7.32 6.05 20.38 24UO 
Grum Pit dam3 2.88 2.60 2.B8 2.78 48.88 61. 21 33.06 27.31 22. 26 15.81 6. 96 5.75 19.36 232.37 45.40 

Zn mg/1 19.00 19.00 37.00 74.00 56.00 37.00 37.00 37.00 37.00 37. 00 19.00 19.00 40. 03 
Zn kg 55 49 106 206 2737 2265 1223 1011 824 585 132 109 775 9302 

Seepage 1/s 4.00 4.00 5.00 9.00 32.00 24.00 18.00 17.00 13.00 7.00 1. 00 1. 00 11.25 ll5.00 
dam3 10.71 9.68 13. 39 23.33 85.71 62.21 48.21 45.53 33.70 18.75 2. 59 2.68 29. 71 356.49 

Zn mg/! 3.00 3.00 5.00 12. 00 12.00 11. 00 9.00 10.00 10. 00 7.00 5.00 2.00 9.81 
Zn -kg 32. 14 29. 03 66.96 279.94 1028.51 684.29 433.90 455.33 336.96 131.24 12. 96 5.36 :291.38 3496.61 

-----------------------------------------------------------------------------------------------------------------------------------------------
Total Inflow dam3 13.59 12.27 16.27 26.11 134.59 123.42 81.28 72. 85 55.95 3&. 56 . 9. 55 8. 43 49.07 \88.36 

Zn mg/ l 6.39 6.39 10.66 18. 61 27.98 23.90 20.39 20.12 20. 74 20.73 15.20 13. 60 : 21. 73 
Zn kg 87 78 173 486 3,766 2,949 1,657 1,466 l, 161 716 145 115 1,067 12,799 

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



TABLE A-50 

PREDICTED WATER QUALITY FROM THE VANGORDA SULPHIDE CELL DURING OPERATIONS WITHOUT WATER TREA111ENT 
----------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AllG SEP OCT NOV OEC \ MEAN TOTAL I OF P 
----------------------------------------------------------------------------------------------------------------------------------------
Total Precip. " 25.35 25. 90 31. 23 32. 75 51.88 56.63 98. 48 81J. /i0 42. 26 4 7. 84 22.34 23. 72 44.90 5.l8. 78 

dam3 5.26 5.37 6.48 6.80 10. 77 11. 75 20.43 16.68 8. 77 9.93 4.64 4. 92 9.32 111.80 lDO.O 

Total Rainfall mm O.OD 0.00 D.00 0.75 7.88 49. 73 98. 48 67.6D 25.06 7.64 0.00 D.00 21. 43 257. 14 
dam 3 D.00 D.00 O.DD 0 .16 1. 64 10.32 20. 43 14. 03 5.2D 1. 59 0.00 0.00 4.45 53.3647.73 

Total Snowfall " 25.35 25.90 31. 23 32.00 44.00 6.90 D.DD 12. 80 17.20 40.20 22.34 23. 72 23.47 281. 64 
dam3 5.26 5.37 6.48 6.64 9.13 1.43 0.00 2.66 3.57 8.34 4. 64 4. 92 4.87 58.&4 S2.2i 

Runoff " D.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00 
dam 3 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

, Evapotranspiration " 0.38 1.35 7. 92 24. 71 54.64 48. 92 91.11 63.25 34.29 9.30 1. 24 0.08 28.10 337 .19 
dam 3 0.08 0.28 1. 64 5 .13 11.34 10.15 18.91 13. 12 7 .12 1. 93 0.26 0.02 5.83 69.97 62.58 

Lateral Drainage " 3.00 3.00 4.00 5.00 36.00 50.00 30.00 25.00 20.00 16.00 5.00 5.00 16. 8.l 202.00 
Base of OumP dam3 0.62 0.62 0.83 1. 04 7.47 10.38 6.23 5.19 4.15 3.32 1. 04 1. 04 3.49 41.92 3U9 

Zn mg/1 8.00 12.00 25. 00 50.00 40.00 30.00 25.00 25. 00 25.00 25.00 12.00 8.00 28.34 
Zn kg 4.98 7.47 20.75 51.88 298.80 311.25 155.63 129.69 103.75 83.00 12.45 8.30 98.99 1187.94 

Percolation from " 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0.40 0.40 0. 41 4:rn 
Base of Duma dam 3 0.06 0.06 0.08 0.08 0.08 0.08 0.08 0.10 0.10 0 .10 0.08 0.08 0.08 1. 02 0.91 

Zn mg/ l 8.00 12.00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25. 00 12. 00 8.00 \ 24. l9 
Zn kg 0.50 0.75 2.08 4.15 3.32 2.49 2.08 2.59 2.59 2.59 1. 00 0.66 ' 2.07 24. 80 ' 

----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam 3 0.68 0.68 0.91 1. 12 7.55 10. 46 6.31 5.29 4.25 3.42 1.12 1. 12 3.58 42.93 

Zn mg/1 8.00 12.00 25.00 SO.OD 40.00 30.00 25. 00 25.00 25,00 25.00 12.00 8.00 ' 28.25 ' 
Zn kg 5 8 23 56 302 314 158 132 106 86 13 9 ' 101 I, 213 ' 

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



TABLE A-51 

PREDICTED ~ATER QUALITY FROM THE VANGORDA PHYLL!TE CELL DURING OPERATIONS ~!THOU! ~ATER TREATMENT 
----------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF PRECIP. ' 
----------------------------------------------------------------------------------------------------------------------------------------------
Total PreciP. mm 25.35 25.90 31. 23 32.75 51.88 56.63 98.48 80. 40 42.26 47.84 22.34 23.72 44.90 538.78 

dam3 5.70 5.83 7.03 7.37 11. 67 12. 74 22.16 18.09 9.51 10,76 5.03 5.34 10 .10 121.23 100.0 

Total Rainfall mm' 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257. 14 
dam3 0.00 0.00 0.00 0, 17 1. 77 11.19 22. 16 15.21 5.64 1. 72 0.00 0.00 4.82 57.86 47. 73 

Total Snowfall mm 25.35 25.90 31.23 32.00 44.00 6,90 o.oo 12.80 17.20 40,20 22.34 23. 72 23. 4 7 281. 64 
dam3 5.70 5.83 7.03 7.20 9.90 1. 55 0.00 2.88 3.87 9.05 5.03 5.34 5.28 63.37 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
dam3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1.35 7. 92 24. 71 54, 64 48. 92 91. 11 63.25 34.29 9.30 1. 24 0.08 28.10 337.19 
dam3 0.09 0.30 1.78 5.56 12.29 11. 01 20.50 14.23 7, 72 2.09 0.28 0.02 6.32 75.87 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 30.00 25.00 20.00 16.00 5.00 5.00 16.83 202.00 
Base of Dump dam3 0.68 0.68 0.90 1.13 8. 10 11.25 6.75 5.63 4.50 3.60 1.13 1.13 3, 79 45.45 37.49 

Zn mg/I 3.00 8.00 12.00 36.00 23.00 14. 00 14. DO 14.00 12.00 14.00 8.00 3.00 15.24 
Zn kg 2.03 5.40 10.80 40.50 186.30 157.50 94.50 78. 75 54.00 50.40 9.00 3.38 57.71 692. 55 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0.40 0.40 0.41 4.90 
: Base of Dump dam3 0.07 0.07 0.09 0.09 0.09 0.09 0.09 0, 11 0. 11 0. 11 0.09 0.09 0.09 1.10 0.91 

Zn mg/I 3.00 8.00 12.00 36.00 23.00 14. OD 14. 00 14.00 12.00 14. OD 8.00 3.00 13. 73 
Zn kg 0.20 0.54 1. 08 3.24 . 2. 07 1. 26 1. 26 1. 58 1.35 1.58 0. 72 0.27 1.26 15. 14 100. J 

----------------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam3 0. 74 0.74 0.99 1. 22 8.19 11.34 6.84 5.74 4. 61 3.71 1. 22 1.22 3.88 46.55 

Zn mg/1 3.00 8.00 12. 00 36.00 23. OD 14.00 14. 00 14.00 12.00 14.00 8.00 3.00 ' 15. 20 ' Zn kg 2 6 12 44 188 159 96 80 55 52 10 4 ' 59 708 ' 
----------------------------------------------------------------------------------------------------------------------------------------------

'. 



TABLE A-52 

PREDICTED WATER QUALITY FROM THE VANGORDA PIT DURING OPERATIONS WITHOUT WATER TREATMENT 
----------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC l MEAN TOTAL l OF P 
----------------------------------------------------------------------------------------------------------------------------------------
Total PreciP, mm 25.35 25.90 31. 23 32.75 51.88 56.63 98.48 8D.40 42.26 4 7. 84 22.34 23.72 44. 90 538.78 

dam' 3 12 .17 12.43 14.99 15. 72 24.90 27. 18 4 7. 27 38.59 20. 28 22. 96 10. 72 11.39 21. 55 258.61 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 4 9. 73 98,48 67.60 25.06 7.64 0.00 0.00 21. 43 257. 14 
dam' 3 0.00 0.00 0.00 0.36 3.78 23.87 4 7. 27 32.45 12.03 3.67 o.oo 0.00 10. 29 123.43 47. 73 

· Total Snowfall mm 25.35 25.90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23. 72 2,l, 4 7 281.64 
dam' 3 12 .17 12.43 14.99 15.36 21.12 3.31 0.00 6 .14 8.26 19.30 IO. 72 11.39 11.27 m.19 12. 21 

EvaP,otranspiration mm 0.38 1.35 7. 92 23.00 56.00 47.00 57.00 5 7. 00 34.29 9.30 1.24 0.08 2!.55 294.56 
dam' 3 0.18" 0,65 3.80 11. 04 26.88 22.56 27.36 27. 36 16.46 4.46 0.60 0.04 11. 78 141.39 54 .67 

Runoff into mm 3.03 2.73 3.03 2.93 51.45 64.43 34.80 28.75 23.43 16.65 7.32 6.05 20.38 244.60 
Vangorda Pit dam'3 1. 45 1.31 1.45 1.41 24. 70 30.93 16. 71 13.80 11.25 7.99 3.51 2. 91 9.78 117.41 45.40 

Zn mg/1 19.00 19.00 37.00 74. 00 56.00 37.00 37. 00 37. 00 37.00 37.00 19.00 19.00 40.03 
Zn kg 28 25 54 104 1383 1144 618 511 416 296 67 55 392 4700 

Seepage from 1 / s 0. 71 o. 71 d.89 1. 60 5.69 U7 3.20 3.02 2.31 1.24 0.18 0 .18 2.00 24. 00 
North East Wall dam' 3 1. 90 1.72 2.38 4.15 15. 24 11. 06 8.57 8.09 5.99 3.33 0.46 0.48 5.28 63.38 
(Area !) Zn mg/1 3.50 3.50 5.00 12. 50 12.50 11. 50 11.50 9.50 9.50 6.50 1.00 2.00 10.28 

Zn kg 6.67 6.02 11. 90 51. 84 190.46 127 .18 98.57 76.90 56.91 21. 67 2.30 0.95 54.28 6$1.37 

Seepage from 1/s 0.36 0.36 0.44 0.80 2.84 2 .13 1. 60 1. 51 1.16 0.62 0.09 0.09 1. 00 12. 00 
South West Wall dam' 3 0.95 0.95 1.19 2. 14 7.62 5.71 4. 29 4.05 3.10 1. 6 7 0.24 0.24 2.68 l2 .14 
(Area 2) Zn mg/1 3.50 3.50 5.00 12. 50 12. so 11.50 11.50 9.50 9.50 6.50 5.00 2.00 10.27 

Zn kg 3.33 3.33 5.95 26.78 91.23 65.71 49.28 38.45 29. 40 10.83 1. 19 0.48 27 .10 129.98 

Seepage from 1 / s 2.49 2.49 3. ll 5.60 19.91 14.93 11.20 10.58 8.09 4.36 · o. 62 0.62 7.00 84.00 
North Wall dam' 3 6.67 6.67 8.33 15.00 53.33 40.00 30.00 28. 33 21. 6 7 11. 67 1. 6 7 1. 67 18. 75 224.99 
(Area 3) Zn mg/1 3.50 3.50 5.00 12.50 12.50 11.50 11.50 9.50 9.50 6.50 5.00 2.00 10.27 

Zn kg 23.33 23.33 41.66 187.49 666.62 459.97 344.98 269.15 205.82 75. 83 8.33 3.33 :192.49 2309.85 

----------------------------------------------------------------------------------------------------------------------------------------
Total Inflow dam' 3 10.98 10.65 13.36 22.69 100.88 87.70 59.56 54.27 42.00 24. 66 5.88 5.29 36. 49 437.91 

Zn mg/! 5.55 5.41 8.48 16.31 23.15 20.49 18.65 16.49 16.86 16".38 13.37 11. 34 : 18.25 
Zn kg 61 58 113 370 2,331 1, 797 1, 111 895 708 404 79 60 i 666 7,991 

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

'. 



TABLE A-53 

PREDICTED WATER QUALITY FROM THE GRUM WASTE DUMPS AFTER ABANDONHENT(excl. Sulphide Celli 
----------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB HAR APR HAY JUN JUL AUG SEP OCT NOV DEC ' HEM/ TOTAL l OF P ' 
----------------------------------------------------------------------------------------------------------------------------------------
Total Precip, mm 25.35 25.90 31. 23 32. 75 51.88 56.63 98.48 80. 40 42.26 47 .84 22.34 23. 72 44.90 538.78 

dam3 · 32.70 33.41 40.29 42.25 66.93 73. 05 127. 04 103. 72 54. 52 6l.71 28.82 30.60 57. 92 695.03 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7. 64 0.00 0.00 21. 43 257.14 
dam 3 0.00 0.00 0.00 0.97 10.17 64 .15 127.04 87.20 32.33 9.86 0.00 o.oo 27.64 33l.71 47.73 

Total Snowfall mm 25.35 25.90 31. 23 32.00 u.oo 6.90 0.00 12. 80 17.20 40.20 22.34 23. 72 23.47 281.64 
dam 3 32.70 33.41 40.29 41. 28 56.76 8.90 0.00 16.51 22 .19 51. 86 28.82 30.60 30.28 363.32 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1. 35 7.92 24.71 54.64 48. 92 91.11 63.25 34.29 9.30 1. 24 0.08 28.10 33 7. 19 
dam 3 0.49 1. 74 10.22 31. 88 70.49 63.11 117.53 81. 59 44. 23 12.00 1. 60 0. 10 36.25 434.98 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50. 00 30.00 25.00 20.00 16.00 5.00 5.00 16.83 202.00 
Base of Dump dam 3 3.87 3.87 5. 16 6.45 46.44 64.50 38.70 32.25 25.80 20.64 6.45 6.45 21. 72 260.58 37.49 

Zn mg/1 0.10 0. 10 0 .10 0.50 0.30 0.40 0.20 0.20 0.20 0. 10 0. 10 0.1.0 0.26 
Zn kg 0.39 0.39 0.52 3.23 13.93 25.80 7. 74 6.45 5 .16 2.06 0.65 0.65 5.58 66.95 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0. 40 0.40 0.41 4.90 
Base of Oump dam 3 0.39 0.39 0.52 0.52 0.52 0.52 0.52 0.65 0.65 0.65 0.52 0.52 0.53 6.12 0.91 

Zn mg/1 0 .10 0. 10 0 .10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0 .10 0. 10 0.20 
Zn kg 0.04 0.04 0.05 0.26 0.15 0.21 0.10 0 .13 0 .13 0.06 0.05 0.05 0.11 1. 28 

----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam 3 4.26 4.26 5.68 6.97 46. 96 65. 02 39.22 32. 90 26.45 21. 29 6.97 6.97 ' 22. 24 266. 90 ' Zn mg/! 0 .10 0. 10 0 .10 0.50 0.30 0.40 0.20 0.20 0.20 0 .10 U.10 0. 10 ' 0.26 ' Zn kg 0.4 0. 4 0.6 3.5 14. 1 26.0 7. 8 6.6 5.3 2. 1 0. 7 0. 7 ' 5. 7 68.2 ' ----------------------------------------------------------------------------------------------------------------------------------------

.. 



TABLE A-54 

PREDICTED WATER QUALITY FRON THE GRUM SULPHIDE CELL AFTER ABANDONMENT WITH TILL COVER 

---------------------------------------------------------------------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF PRECIP ' ---------------------------------------------------------------------------------------------------------------------------------------------

Total Precip. mm 25.35 25.90 31. 23 32.75 51. 88 56.63 98.48 80.40 42.26 47. 84 22.34 23.72 (4, 90 538.78 
dam3 1. 52 1. 55 1. 87 1. 97 3.11 3.40 5.91 4.82 2.54 2.87 1.34 1.42 2.69 32.33 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257 .14 
dam3 0.00 0.00 0.00 0.05 0.47 2.98 5.91 4.06 1.50 0.46 0.00 0.00 1. 29 15.43 47.73 

Total Snowfall mm 25.35 25.90 31. 23 32.00 44. 00 6.90 0.00 12.80 17. 20 40.20 22.34 23. 72 23.47 281.64 
dam 3 1.52 1. 55 1. 87 1. 92 2.64 0.41 0.00 0. 77 1. 03 2.41 1.34 1.42 1.41 16.90 52.27 

Runoff mm 2.35 2.12 2.35 10.00 32.19 49.99 27.00 22.31 18. 18 12.92 5.68 4.69 15. 81 189. 77 
dam3 0. 14 0.13 0. 14 0.60 1. 93 3.00 1. 62 1.34 1. 09 0. 78 0.34 0.28 0.95 11.39 35.22 

Zn mg/1 0.01 0.01 0.01 0.05 0.03 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.03 
Zn kg 0.00 0.00 0.00 0.03 0.06 0.12 0.03 0.03 0.02 0.01 0.00 0.00 0.03 0.31 

Evapotranspiration mm 0.38 1.35 7. 92 23.00 56.00 47.00 57.00 57. 00 34.39 9.30 1.24 0.08 24.56 294.66 
dam3 0.02 0.08 0.48 1.38 3.36 2.82 3.42 3.42 2.06 0.56 0.07 0.00 1.47 17.68 5!.69 

Lateral Drainage mm 1. 00 1. 00 1. 00 3.00 10.00 12.00 7.00 6.00 5.00 4.00 2.00 1. 00 4.42 53.00 
Base of Dump dam 3 0.06 0.06 0.06 0 .18 0.60 0. 72 0.42 0.36 0.3D 0.24 0. 12 0.06 0.27 3. 18 9.84 

Zn mg/1 8.00 12.00 25.00 SO.DO 40.00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 29.00 
Zn kg 0.48 0. 72 1. so 9.00 24.00 21. 60 10. so 9.00 7.50 6.00 1. 44 0.48 i.69 92. 22 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0. 40 0.50 0.50 0.50 0.40 0.40 0.41 4. 90 
Base of Dump dam 3 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 ' 0.02 0.29 0.91 

Zn mg/1 8.00 12.00 25.00 so. 00 40.00 30.00 25. 00 25.00 25. 00 25. 00 12.00 8.00 24.39 
Zn kg 0 .14 0. 22 0.60 1.20 0. 96 0. 72 0.60 0.75 0. 75 0.75 0. 29 0 .19 0.60 7. 17 

----------------------------------------~-----------------------------------------------------------------------------------------------------
Total Infiltration dam 3 0.08 0.08 0.08 0.20 0.62 0.74 0.44 0.39 0.33 0.27 0. 14 0.08 0.29 3.0 

Zn mg/1 8.00 12.00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25.00 12. 00 8.00 ' 28.61 ' Zn kg 1 2 10 25 22 11 10 8 ) 2 l ' 8 99 ' ----------------------------------------------------------------------------------------------------------------------------------------------



TABLE A-55 

PRED[CTED WATER QUALITY 'FROM THE GRUM LAKE AFTER ABANDONMENT 

----------------------------------------------------------------------------------------------------------------------------------------------· 
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF PRECIP. ' ----------------------------------------------------------------------------------------------------------------------------------------------· 

Tota[ Precio. mm· 25.35 25. 90 31. 23 32.75 51.88 56.63 98.48 80. 40 42. 26 4 7. 84 22.34 23.72 [ 44.90 538.78 
dam3 74.78 76.41 92.13 96. 61 153.05 167.06 290.52 237.18 124.67 141.13 65.90 69.97 :132.45 1589.!0 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.64 o.oo 0.00 21.43 257.14 
dam3 0.00 0.00 0.00 2.21 23.25 1&6.70 290.52 199.42 73. 93 22.54 0.00 0.00 63.21 758.56 47.73 

Total Snowfall mm 25.35 25.90 31. 23 32.00 44.00 6.90 0.00 12. 80 17.20 40.20 22.34 23.72 23.&7 281.64 
dam3 74.78 76. 41 92.13 94.40 129.80 20.36 0.00 37. 76 50.7& 118.59 65.90 69. 97 69.24 830.84 52.27 

Evapotranspiration mm 0.38 1.35 7.92 23.00 56.00 47.00 57. 00 57.00 34. 29 9.30 1. 24 0.08 24.55 29U6 
dam3 1.12 3.97 23.38 67.85 165.20 138.65 168.15 168.15 lDl.16 27.4! 3.66 0.24 72.&l 868.96 54.67 

Runoff mm 3.03 2. 73 3.03 2.93 51.45 64.43 34.80 28.75 23.43 16.65 7.32 6.05 2D.38 244.60 
dam3 8.94 8.DS 8.94 8.64 151.78 190.07 102.66 84.81 69 .12 4 9. 12 21. 59 17.85 60. 13 721.57 45.40 

Zn mg/1 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
Zn kg 0.13 0.12 0.13 0.13 2.28 2.85 1. 54 1.27 1. 04 0. 74 0.32 D.27 0.90 10.82 

Seepage 1/ s 4.00 4.00 5.00 10.00 33. 00 25.00 19. 00 18.00 14. 00 8.00 2.00 2.00 12.00 144.00 
dam3 10.71 9.68 13. 39 25. 92 88.39 6!.80 50.89 !8.21 36.29 2U3 5.18 5.36 31. 69 380.25 

Zn mg/! 0.02 0.03 0.02 0.05 0.06 0.05 0.02 0.03 0.06 0.02 0.02 0.02 0.0! 
Zn kg 0.21 0.29 0.27 1.30 5.30 3.2! 1. 02 us 2 .18 0. !3 0.10 0.11 1. 12 t:..81 

----------------------------------------------------------------------------------------------------------------------------------------------
Total Inflow dam3 19.65 17.73 22.33 34.56 210.16 254.87 153.55 133.02 105.!1 70.5( 26. 78 23.20 91.82 1101.82 

Zn mg/! 0.02 0.02. 0.02 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 ' 0.02 ' Zn kg 0.35 0.41 O.!O U3 7.58 6.09 2.56 2. 72 3.21 1.17 0.43 0.37 2.23 26. 72 
-----------------------------------------------------------------------------------------------------------------------------------------------



TABLE A-56 

PREDICTED WATER DUALITY FROM THE VANGORDA SULPHIDE CELL AFTER ABANDONMENT WITH TILL COVER 

----------------------------------------------------------------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF P ' 

----------------------------------------------------------------------------------------------------------------------------------------
Total Precip. mm 25.35 25.90 31. 23 32.75 51.88 56.63 98.48 80. 40 42.26 47.84 22.34 23. 72 44. 90 538.78 

dam 3, 5.26 5.37 6.48 6.80 10. 77 11.75 20.43 16.68 8. 77 9.93 4.64 4. 92 9.32 111.80 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49. 73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257.14 
dam3 0.00 0.00 0.00 0 .16 l. 64 10.32 20.43 14.03 5.20 l. 59 0.00 0.00 4.45 53.3647.73 

Total S~oofall mm 25.35 25.90 31. 23 32.00 44.00 6.90 0.00 12.80 17. 20 40.20 22.34 23. 72 23.47 281. 64 
dam3 5.26 5.37 6.48 6.64 9.13 1.43 0.00 2.66 3.57 8.34 4.6! 4.92 4.87 58.44 52.27 

Runoff mm 2.35 2. 12 2.35 10.00 32 .19 49.99 27.00 22.31 18.18 12. 92 5.68 4.69 15.81 189.77 
dam 3 0.49 0.44 0.49 2.08 6.68 10.37 5.60 4.63 3. 77 2.68 1.18 0.97 3.28 39.38 35.22 

Zn moil O.Ol O.Ol 0.01 0.05 0.03 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.03 
Zn kg 0.00 0.00 0.00 0.10 0.20 0.41 0.11 0.09 0.08 0.03 0.01 0.01 0.09 l. 06 

i Evapotranspiration mm 0.38 1.35 7. 92 23.00 56.00 47.00 57.00 57.00 34.39 9.30 1. 24 0.08 24.56 294.66 
dam3 0.08 0.28 1. 64 4. 77 l l. 62 9.75 ll.83 11. 83 7. 14 l. 93 0.26 0.02 5. 10 61.14 54.69 

Lateral Drainage mm l. 00 l. 00 l. 00 3.00 10. 00 12.00 7.00 6.00 5.00 4.00 2.00 l. 00 4.42 53.00 
Base of Dump dam 3 0.21 0.21 0.21 0.62 2.08 2. 49 1.45 l.25 l. 04 0.83 0.42 0.21 0. 92 11. 00 9.84 

Zn moil 8.00 12.00 25.00 50.00 40 .00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 29.00 
Zn kg l. 66 2.49 5.19 31. 13 83.00 74.70 36.31 31. 13 25. 94 20.75 4.98 l. 66 26.58 318.93 

Percolation from mm 0.30 0.30 0.40 0. 40 0.40 0.40 0.40 0.50 0.50 0.50 0.40 0.40 0. 41 4.90 
' Base of Dump dam 3 0.06 0.06 0.08 0.08 0.08 0.08 0.08 0.10 0.10 0.10 0.08 0.08 0.08 l. 02 0.9T 

Zn moil 8.00 12.00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 24.39 
Zn kg 0.50 0. 75 2.08 4.15 3.32 2.49 2.08 2.59 2.59 2.59 l. 00 0.66 2.07 24.80 

----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam3 0.27 0.27 0.29 0.71 2.16 2.57 1.54 1.35 1.14 0.93 0.50 0.29 l. 00 12.01 

Zn mgil 8.00 12.00 25. 00 50.00 40. 00 30.00 25. 00 25.00 25.00 25.00 12.00 8.00 ' 28.61 ' 
Zn kg 2 3 7 35 86 77 38 34 29 23 6 2 : 29 344 

----------------------------------------------------· -----------------------------------------------------------------------------------

'. 



TABLE A-57 

PREDICTED WATER QUALITY FROM THE VANGORDA PHYLLITE CELL AFTER ABANDONMENT WITH TILL COVERS 
----------------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL% OF PRECIP. ' 
----------------------------------------------------------------------------------------------------------------------------------------------· 
Total Precip. " 25.35 25.90 31. 23 32. 75 51.88 56.63 9U8 80.40 42.26 47.84 22.34 23. 72 44. 90 538.78 

dam3· 5.70 5,83 7.03 7.37 11. 6 7 12.74 22.16 18.09 9.51 10.76 5.03 5.34 10 .10 121.23 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257.14 
dam3 0.00 0.00 0.00 0.17 1. 77 11. 19 22.16 15.21 5.64 1. 72 0.00 0.00 4.82 57.86 47. 73 

Total Snowfall mm 25.35 25.90 31. 23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22. 34 23. 72 1
1 23.47 281. 64 

dam3 5.70 5.83 7.03 7.20 9.90 1.55 0.00 2.88 3.87 9.05 5.03 5.34 5.28 63.37 52.27 

Runoff mm 2.35 2. 12 2.35 10.00 32.19 49.99 27.00 22.31 18.18 12. 92 5.68 4.69 15.81 189. 77 
dam3 0.53 0,48 0.53 2.25 7.24 11. 25 6.07 5.02 4.09 2.91 1. 28 1. 06 3.56 42.70 35.22 

Zn mg/1 0.01 0.01 0.01 0.05 0.03 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.03 
Zn kg 0.01 0.00 0.01 0. 11 0.22 0.45 0 .12 0.10 0.08 0.03 0.01 0.01 0 .10 1.15 

1 Evapotranspiration mm 0.38 1.35 7.92 23.00 56.00 47.00 57.00 57.00 34.39 9.30 1. 24 0.08 24. 56 294.66 
dam3 0.09 0.30 1.78 5.18 12.60 10.58 12. 83 12.83 7.74 2.09 0.28 0.02 5.52 66.30 54.69 

lateral Drainage mm 1. 00 1. 00 1. 00 3.00 10.00 12.00 7.00 6.00 5.00 4. 00 2.00 1. 00 L42 53. 00 
Base of Dump dam3 0.23 0.23 0.23 0.68 2.25 2.70 1. 58 1.35 1. 13 0.90 0.45 0.23 0. 99 11. 93 9.84 

Zn mg/1 3.00 8.00 12.00 36.00 23.00 14.00 14. 00 1!.00 12.00 14.00 8.00 3.00 15. 96 
Zn kg 0.68 1. 80 2.70 24.30 51.75 37. 80 22. 05 18.90 13. 50 12.60 3.60 0.68 15.86 190 .. JS 

Percolation from mm 0.30 0.30 0.40 0. 40 0. 40 0. 40 0.40 0.50 0.50 0.50 0.40 0.40 0.41 4.90 
Base of Dump dam) 0.07 0.07 0.09 0.09 0.09 0.09 0.09 0.11 0. 11 0. 11 0.09 0.09 0.09 1.10 0.91 

Zn mg/1 3.00 8.00 12.00 36.00 23.00 14. 00 14. 00 14. 00 12.00 14.00 8.00 3. 00 l 13.42 
Zn kg 0.20 0.54 1. 08 3.24 2.07 1. 26 1. 26 1. 58 1.35 1.58 o. 72 0.27 ' 1.26 15. 14 100. 6f ' 

----------------------------------------------------------------------------------------------------------------------------------------------· 
Total Infiltration dam3 0.29 0.29 0.32 o. 77 2.34 2.79 1. 67 1.46 1.24 1. 01 0.54 0.32 1.09 13. 03 

Zn mg/! 3.00 8.00 12.00 36.00 23.00 14.00 14.00 14. 00 12.00 14.00 8.00 3.00 ' 15. 77 ' 
Zn kg 2 28 54 39 23 20 15 14 1 ' 17 205 ' 

----------------------------------------------------------------------------------------------------------------------------------------------· 

'. 



TABLE A-58 

PREDICTED WATER QUALITY FROM THE VANGORDA LAKE AFTER ABANDONMENT 

--------------------------------------------------------··-------------------------------------------------------------------------------
SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN TOTAL I OF P ' ----------------------------------------------------------------------------------------------------------------------------------------

Total Precip. mm 2S.35 25.90 31. 23 32.75 51. 88 56.63 98.48 8D.40 42.26 47.84 22.34 23. 72 44.90 538.78 
dam3· 37.52 38.33 46. 22 48.47 76. 78 83.81 145.75 118.99 62. 54 70.80 33.06 35.11 I 66. 45 797.39 100.0 

Total Rainfall mm 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7. 64 0.00 0.00 21. 43 257.14 
dam3 0.00 0.00 0.00 1.11 11. 66 73.60 145. 75 100.05 37.09 11. 31 0.00 0.00 31.71 380.57 47.73 

Total Snowfall mm 25.35 25.90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23.72 23.47 281.64 
dam 3 37.52 38.33 46. 22 47.36 65.12 10.21 0.00 18.94 25.46 59.50 33.06 35. 11 34. 74 416.83 52.27 

Evapotranspiration mm 0.38 1.35 7. 92 23. 00 56.00 4 7. 00 57.00 57.00 34. 29 9.30 1.24 0.08 24. 55 294.56 
dam 3 0.56 1. 99 11.73 34.04 82.88 69.56 84.36 84. 36 50.75 13.76 1. 84 0 .12 36.33 435.95 54.67 

Runoff into mm 3.03 2.73 3.03 2.93 51.45 64. 43 34.80 28.75 23.43 16.65 7.32 6.05 20.38 244.60 
Vangorda Lake dam3 4,48 4.04 4.48 4.34 76.15 95.36 51.50 42.55 34. 68 24.64 10. 83 8.95 30.17 362.01 45.40 

Zn mg/1 0.10 0.10 0.20 0.40 0.40 0.30 0.30 0.20 0.20 0.20 0.10 0 .10 0.28 
Zn kg 0.45 0.40 0.90 1. 73 30.46 28.61 15.45 8.51 6.94 4.93 1. 08 0.90 8.36 100.35 

Seepage from 1/s 0.43 0.43 0.43 0.83 3.60 2.61 2.01 1.89 1.47 0.86 0.20 0.20 1.25 l!.96 
North East Wall dam3 1.16 1. 04 1.16 2. 15 9.64 6.76 5.37 5.07 3.82 2.29 0.52 0.54 3.29 ,39. 52 
(Area 1) Zn mg/ 1 3.50 3.50 5.00 12.50 12.50 11.50 11. 50 9.50 9.50 6.50 5.00 2.00 10. 21 

Zn kg 4.04 3.65 5.78 26.89 120.53 77. 69 61. 80 48.19 36.32 14. 91 2.59 1. 07 33·. 62 403.45 

Seepage from 1/ s 0.17 0.17 0. 17 0.l4 1. 44 1. 04 0.80 0. 76 0.59 0.34 0.08 0.08 0.50 5. 99 
South West Wall dam3 0.46 0.42 0.46 0.88 3.86 2. 70 2 .15 2.03 1.53 0. 92 0.21 0.21 1.32 15.83 
(Area 2) Zn mg/ 1 3.50 3.50 5.00 12.50 12.50 11.50 11. 50 9.50 9.50 6.50 5.00 2.00 10. 21 

Zn kg 1. 62 1. 46 2.31 11. 02 48.21 31. 07 24. 72 19. 27 14. 53 5.96 1. 04 0.43 13. 4 7 161.64 

Seepage from 1/ s 0.86 0.86 0.86 1. 70 7.20 5.21 4.01 3.79 2.95 1.71 0.40 0.40 2.50 29.% 
North Wall dam3 2.31 2.09 2.31 4. 41 19.28 13.51 10. 75 10. 14 7.65 4.59 l. 04 1. 07 6.60 79. 14 
(Area 3) Zn mg/1 0.50 0.50 0.70 2.00 2.00 1. 80 l. 80 1. 50 1. 40 l. 00 0.75 0.20 1. 60 

Zn kg l. 16 1. 04 1. 62 8.81 38.57 24.32 19. 34 15. 22 10. 70 4.59 0.78 0.21 10. 53 126. 36 
----------------------------------------------------------------------------------------------------------------------------------------
Total Inflow dam3 8.41 7.59 8.41 11.78 108.93 118.32 69. 77 59.80 4 7. 68 32.44 12.60 10. 78 41.37 496.50 

Zn mg/1 0.86 0.86 1.26 4.11 2. 18 1.37 l.74 1.52 1.44 0.94 0. 44 0.24 ' 1.59 ' Zn kg 7 7· 11 48 238 162 121 91 68 30 5 3 : 66 792 
----------------------------------------------------------------------------------------------------------------------------------------



TABLE A-59 

PREDICTED WATER QUALITY FROM THE GRUM WASTE DUMPS AFTER ABANDONMENT(excl. Sulphide Cell) 
----------------------------------------------------------------------------------------------------------------------------------------

SOURCE UNITS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ' MEAN T.OTAL t OF P ' 
----------------------------------------------------------------------------------------------------------------------------------------
Total Precip, mm. 25.35 25.90 31. 23 32.75 51.88 56.63 98.48 80. 40 42.26 4 7. 84 22. 34 23. 72 44.90 538.78 

dam'3 32.90 33.62 40.54 42. 51 67.34 73.51 127.83 104.36 54.85 62.10 29.00 30.79 58.28 699.34 100.0 

Total Rainfall '' 0.00 0.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.64 0.00 0.00 21.43 257 .14 
dam 3 0.00 0.00 0.00 0.97 10.23 64.55 127.83 87.74 32.53 9.92 0.00 0.00 27.81 333.77 47.73 

Total Snowfall mm 25.35 25. 90 31.23 32.00 44.00 6.90 0.00 12.80 17.20 40.20 22.34 23.72 23.47 281. 64 
dam'3 32. 90 33.62 40. 54 41. 54 57.11 8.96 0.00 16.61 22.33 52.18 29.00 30.79 30.46 365.57 52.27 

Runoff mm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dam3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Evapotranspiration mm 0.38 1.35 7. 92 24.71 54.64 48. 92 91.11 63.25 34. 29 9.30 1.24 0.08 28. 10 337. 19 
dam3 0.49 1.75 10.29 32.07 70. 92 63.50 118.26 82.10 44. 51 12. 07 l.61 0. 10 36.47 437.68 62.58 

Lateral Drainage mm 3.00 3.00 4.00 5.00 36.00 50.00 30 .OD 25.00 20.00 16 .00 5.00 5.00 \ 16.83 202.00 
Base of Dump dam3 3.89 3.89 5.19 6.49 46.73 64,90 38.94 32.45 25.96 20. 77 6. 4 9 6.49 21. 85 262.20 37.49 

Zn mg/1 0.10 0.10 0.10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0. 10 0 .10 0.26 
Zn kg 0.39 0.39 0.52 3.25 14. 02 25. 96 7.79 6.49 5. 19 2.08 0.65 0.65 5.61 67.37 

Percolation from mm 0.30 0.30 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0. 40 0.40 0.41 4.00 

I Base of Dump dam3 0.39 0.39 0.52 0.52 0.52 0.52 0.52 0.65 0.65 0.65 . 0. 52 0.52 0. 5-l 6. 36 0.91 
Zn mg/1 0.10 0 .10 0 .10 0.50 0.30 0.40 0.20 0.20 0.20 0 .10 0.10 0 .10 l 0.20 

Zn kg 0.04 0.04 0.05 0.26 o. 16 0.21 0 .10 0.13 0 .13 0.06 0.05 0.05 ' o. 11 1.29 ' 
----------------------------------------------------------------------------------------------------------------------------------------
Total Infiltration dam3 4.28 4.28 5. 71 7.01 47.25 65. 42 39. 46 33.10 26.61 21.42 7.01 7.01 22.38 268.56 

Zn mg/1 0.10 0.10 0.10 0.50 0.30 0.40 0.20 0.20 0.20 0.10 0. 10 0. 10 ' 0.26 ' 
Zn kg 0.4 0.4 0.6 3.5 14.2 26.2 7.9 6.6 5.3 2. 1 0. 7 0.7 ' 5. 7 68.7 ' 

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

'. 
' 
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COMPARISON OF TOTAL AND DISSOLVED METALS WHERE DATA AVAILABLE 

SAXPlESITE SAMPLED1\fE TEIIP PH ALKJY IIFR S04 UH3 Cll CU*DlSS PB PB··DlSS lll rn-D1SS NN rm-D1BS FE FE-DJS 
DOAL DliCH ABU\'E 06-liav-88 7.31 3t•5ti. 0 l>.28D 1). 09(! (!, 500 (), 013 220. (IO(I O. 08(> 
DOAL DITCH BELOW 27-Mav-BB C C ,., 7.62 104.0 q3 f;.0(18 0.004 i), 180 0.120 5.700 (1,043 
GA 07-Jul -88 5.B 7. 76 277 .2 13. () 82.0 0.35 0. 002 '0.00l 0.005 o.oo::. !. 700 !. 410 (>.161 0.170 5.250 2.850 
GA 03-Huq-88 5. 7 7. 75 281.4 l7. 0 B5.0 (1.20 0. 001 {), 0()1 0.003 0.003 1.580 1.490 0.15,, 0.151 4.500 4.350 
GA 19-Seo-88 4 .1 7.74 27i.2 a.o · 80.0 0.10 (;, 002 0.001 D.{i03 0.003 l. 540 1.42(., 0.155 0.160 3.550 0.980 
6/1 POND 07-Ju!-BB 11.8 8.58 262.5 1. (i n.o l), 001 (i,001 0. 006 0.003· 0.575 o.:.65 0.119 0.115 0.870 0.025 
GRUM DUMP POND 07-Jul-88 14.7 ' '" 1,JJ 23.1 5.0 775.0 l).(122 0.014 0.043 0.030 181.000 172.000 5.500 5.150 0.100 0.020 
RS 07-Jul -88 7. 3 6.94 50.(l 43.0 O.OOB 0.0(18 0.095 0.087 1. 060 1. 200 o. 0()5 0.010 1.991) 2.000 
RS 03-Au9-88 5.8 7.02 113.4 5.0 35.V 0.14 0.00) 0.008 O. llO 0.070 0.76() l.080 0.004 0.007 2.550 3.500 
RS 20-Sep-BB b.B 8.09 10~1. (i 5.t 44. 0 0.05 o. 010 0.0% (1.210 o. 1()0 0. 415 0.410 0.004 o.oo:. 1.200 0.470 
\I(!} 11-11a,,-0s 4.5 7.27 11. 80 10.(1 C 0. 41' 0. 001 0.004 0.003 0.003 0.003 0. 013 0.036 0.008 0.525 0.()65 , 
1.11)2 06-Nav-88 7. 60 3.0 0.002 0.004 0.004 0.045 0.220 0.(135 
V02 12-Hav-BB 2.8 7.42 46.(>0 42.0 21 (1.65 O.Oll 0.003 0.003 (), 003 0.025 0.043 0. 047 0.008 4.450 0.045 
V03 12-Ma'l-B8 2. 9 7.08 25.(10 1B.O 10 I). 61 0. 0(16 O.Oll 0.0(13 0.003 0.021 0.03(1 0.034 o.·005 1.850 0.060 
V04 13-Mav-88 7. 75' 88.(10 23.0 16 0.31 0.(104 0.004 0.003 0.003 0.010 0.(105 0. 051 0.012 1.200 (1.070 
V05 l 1-llav-88 5.4 7.61 78 .. 20 52.0 "' L, 0.91 0.011 0.012 0.0(13 0.003 0.023 0.010 0.124 0.009 2.600 0.080 
\105 02-Au9-88 10.5 8.44 170.1 11. 0 32.0 0.16 Q.603 0.002 0.(103 0.003 0.007 0.007 0.026 0.011 l.030 o. 020 
V06 19-Seo-BB 2.9 7.Bb 65. ! bb.O 7. (1 0. 21 0.0(18 0.002 0.009 0.003 0.035 o. 021 0.054 0.013 3.700 0.055 
V06A ll-Nav-88 2.8 7.61 29.90 13. 0 7 (I, 0(15 0. 0(17 0. 003 0.003 o. 01! 0.014 o. 034 o. 001 0.700 0.050 
V06B ! l-Hav-88 2.6 7 .19 15.20 J,(l 7 o. 72 (l, 00?. 0.013 0.003 0.003 0.012 0.013 0. 018 0.001 0.450 0.045 
\108 l l -Ma·1-88 8.0 7.66 60.40 71. {) 27 0.65 0.008 0.005 0.008 0.003 0.034 0.013 0.088 o. 001 2.750 0.055 
VOB 06-Jul -BB 9.5 8.49 93.5 2.0 18.0 0.15 0.002 0.002 0.003 0. 01)3 0.010 0.01B (>. 010 0.004 t).190 0.020 
VOB 05-AUQ-88 10.4 8.35 137.b 4.0 28.0 0.29 0.002 0.(1(13 0.003 0.0(13 0.009 0.007 o. 011 0.0(15 0.240 0.010 
VlO 13-Mav-88 7.86 46.0(1 18.0 •) 0.28 (1,005 0.009 (i, ()03 0.003 0.013 0.037 0.039 0.009 1.140 0.070 
Vil 12-Mav-BB 3.0 7.08 14.00 9.0 10 0.46 0,0(12 0.008 (1.003 0.0(13 O.Olb 0.040 0.026 (!, 008 0.610 0.045 
V13 l3-Hav-B8 2.B 7.80 22.00 41. 0 b 0.37 0. 005 0.002 0.003 0.003 0.008 0.004 0.091 0.005 1.880 0.135 
VI+ 1 l-Mav-88 4.5 7. 01 10. 5(1 37.0 9 0.49 0.002 0. 011 0.003 0.003 0. 008 0.014 0.135 0.008 1.620 0.110 
VG DITCH AT ROeD 06-May-8B 6.44 415.0 52 0.163 0. 013 0.285 0.037 51.500 0.485 
va DITCH AT ROAD 13-Mav-BB 4. 7 7.07 31.50 18.0 11 0. 007 0.004 0.003 0.003 O.Oll 0.008 0.022 0.002 2.150 0.045 
V>l DJTCH AT ROAD 27-Mav-88 7.76 8.0 33 0.003 o. (1(13 0.007 0.017 0.825 0.033 
VG f INGER DITCH Ob-Mav-88 6.29 270,(l 27 0.041 0.005 0.375 0.128 11.200 0.128 
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DESCRIPTION OF THE 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP) 

COMPUTER PROGRAM 

The Hydrologic Evaluation of Landfill Performance (HELP) program was 
developed to assist landfill designers and regulators by providing a tool to 
allow rapid, economical screening of alternative designs. Specifically, the 
program may be used to estimate the magnitudes of various components of the 
water budget, including the volume of leachate produced and the thickness of 
water saturated soil (head) above barrier layers. The .results may be used 
to compare the leachate production potential of alternative designs, select 
and size appropriate drainage and collection systems, and size leachate 
treatment facilities. 

The model uses climatologic, soil, and design data to produce daily 
estimates of water movement across, into, through, and out of landfills. To 
accomplish this, daily precipitation is partitioned into surface storage 
(snow), runoff, infiltration, surface evaporation, evapotranspiration, 
percolation, stored soil moisture, and subsurface lateral drainage to 
maintain a water budget. Surface runon and subsurface lateral inflow are 
not considered. 

As noted above, the HELP program models a number of hydrologic pro
cesses. Runoff is computed using the Soil Conservation Service Runoff Curve 
Number method. When the program is run for a closed landfill using the 
default soil data option, a default runoff curve number is selected automat
ically. However, the program gives the user an opportunity to override the 
default value. When soil data are entered manually, and when an open 
landfill is being modeled, the user must· estimate an appropriate runoff 
curve number. A complete discussion of the curve number technique is 
available from the Soil Conservation Service. 

Factors such as surface slope and roughness are not considered directly in 
estimating runoff, and hence infiltration. However, they may be taken into 
account in the manual selection of a curve number. This approach to runoff 
estimation is made possible by considering only daily precipitation totals, 
and not the intensity, duration and distribution of individual rainfall 
events (storms). 

Percolation and vertical water routing are modeled using Darcy's Law 
for saturated flow with modifications for unsaturated conditions. Lateral 
drainage is computed analytically from a linearized Boussinesq equation 
corrected to agree with numerical solutions of the nonlinearized form for 
the range of design specifications used in hazardous waste landfills. 
Evapotranspiration is estimated by a modified Penman method adjusted for 
limiting soil moisture conditions. 
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JAMES VINNELL, Manager 

JOHN G. PAYNE, Ph.D. Geologist 

A.L. LITTLEJOHN, M.Sc. Geologist 

JEFF HARRIS, Ph.D. Geologis1 

Report For: 

Samples: 

Summary: 

~ZCOtl'reY 

Lee C. Pigage 
Senior Geologist 
Curragh Resources Ltd. 
117 Industrial Road 
Whitehorse, Yukon Y lA 2T8 
Telephone: (1/0 3) 668-357 8 

P.O. SOX 39 
8887 NASH STREET 
FORT LANGLEY, B.C. 
VOX lJO 

PHONE (604) 888-1323 

Invoice 7.886 
January 1989 

79VOl/6R: 11/6-156, 177-182.7, 181/.9-197.8, 
79VOl/6R: 162.5 - 181/.3, 202.0-209.6, 215.5-221.0, 
79VOl/6R: 216.0-221.6, 256.6-267.0, 
79V026R: 111/-138, 
88V 17: 25.2-33.5, 36-1/2 
(11 Polished Thinsections) 

These specimens represent typical examples of waste phyllites· and low grade 
quartzose "ores" from the Vangorda depqsit in the Anvil District, Yukon. Waste 
dumps from future mining operations will be composed of similar material. 

The altered phyllites are all similar in mineral composition and texture. They 
consist primarily of muscovite and quartz with minor chlorite and carbonate. 
Accessory. minerals are plagioclase, orthoclase and opaque minerals. The opaque 
(or reflecting) minerals are dominated by,pyrrhotite with lesser amounts of pyrite, 
hematite, sphalerite and magnetite. Traces of chalcopyrite were noted. 

Muscovite occurs as large felted lenses up to 6 mm long by 3 mm wide and as 
thick monominerallic layers up to 8 mm wide. The thick muscovite layers are 
kinked at close intervals which gives a rough chatoyancy to the sawn surfaces. 
Chlorite often replaces muscovite and is often associated as envelopes around 
pyrrhotite grains. The quartz dominant layers are composed mainly of elongated 
interlocking quartz grains (0.05 mm to 0.2 mm) associated with minor, strongly 
aligned muscovite needles averaging 0.1 mm in length. Irregular, small chlorite 
patches (up to 0.15 mm) are common. Differentiating between muscovite and the 
possibility of talc would require XRD analytical work, but it is my opinion from the 
handspecimen inspection and mineral association that the vast majority of the 
layer silicates are muscovite. 

SAMPLE PREPARATION FOR MICROSTUOIES • PETROGRAPHIC REPORTS • SPECIAL GEOLOGY FIELD STUDIES 
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Pyrrhotite occurs as large irregular lenses. They have undergone 
metamorphic stress and conform to the microfolds of the adjacent muscovite 
layers. Pyrrhotite also forms long, fracture-filling veinlets. In some samples 
(79V046R 177-182.7) sphalerite is the dominant reflecting mineral. Chalcopyrite is 
usually present in trace amounts as tiny inclusions in other sulfides. 

Some specimens appear to contain both calcite and ferroan dolomite 
(ankerite) in very small quantities. A definitive determination of the carbonate 
composition would require detail XRD analytical work. The amount of carbonate is 
relatively low. However, the attached individual descriptions have indicated a 
ferroan dolomite (ankerite) composition if the mineral is brown stained, has 
associated opaques, and low degree of reaction to HCI in handspecimen. Specimen 
79V046R 2_56.6-267 .0 contains the highest ferroa-n dolomite content (15%). A 
further test is that dolomite effervesces in warm dilute HCI. On heating the iron 
rich carbonates decompose into magnetic iron oxides plus carbon dioxide gas. 
Sample 88V-17 36 - 42 contains abundant calcite (22%). 

The "low grade quartzose ores" (samples 79V026R 114-138, 88V-17, 25.2-33.5, 
88V-17 36-42) are characterized by their abundance of pyrite in massive bands and 
fracture veinlets. Pyrite forms subrectangular grains up to 1.3 mm wide which 
commonly coalesce irito semi-massive layers and lenses parallel to foliation. In 
specimen 88V-!7 25.2-33.5 the pyrite grains are connected to each other by 
irregular seams or lenses of pyrrhotite. Sphalerite is abundant in specimen 88V-17 
36-42 in irregular lenses up to several millimetres wide. Chalcopyrite occupies 
small, narrow cracks or fractures in the larger pyrite layers. Chalcopyrite also 
forms rare large grains (up to 2.1 mm wide) associated with pyrrhotite and 
sphalerite. Traces of tetrahedrite were noted in 79V026R 114-138. · Sample SSV-17 
36 - 42 contains delicately laminated penninite (chlorite) lenses associated with the 
massive pyrite ·1enses. · 

An estimate of possible XRD analytical depends mainly on the ease of 
preparation of sufficient sample material. If sample preparation is simple, costs 
per determination can be as low as $20 to $50. However, as more time is spent to 
obtain sufficient sample, the overall cost can be considerably more. The 
distribution of carbonate in these rocks as thin fracture-filling suggests that 
preparation of sufficient sample for XRD will be difficult and time consuming. 

If you have any questions about the attached descriptions, please contact me 
at 681-4902. Until I receive your instructions regarding the possible XRD work on 
the muscovite or carbonate, I will retain samples here in Vancouver. 

Respectfully submitted, 

J.T. (Joe) Shearer, M.Sc. 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit Environmental Impact Assessment 

SPECIMEN NUMBER (XX-1}: 79V046R 146 - 156 

Handspecimen Description: 

Diamond drillcore, light-greenish grey, layered, highly fractured, phyllitic, 
lusterous (roughly chatoyant) internal structure, very chloritic overall with local 
intense chlorite lenses, irregular biotite(?) clusters, minor pyrite disseminated 
throughout, traces of potassium feldspar in grains less than 0.5 mm, moderately 
magnetic. 

Field Rock Name: Altered phyllite 

Thinsection Examination: 

Estimated Mode: 

40% Muscovite 
40% Quartz 

2% P lagi oclase 
l % Sericite 
2% Reflecting minerals (pyrrhotite, minor sphalerite and pyrite) 

15% Chlorite (variable in concentration, refer to handspecimen) 
tr Calcite 

Muscovite occurs as large felted lenses up to 6 mm long by 3 mm wide and as thick 
monominerallic layers up to 8 mm wide. The thick muscovite layers are kinked at 
close intervals which gives rise to the rough chatoyancy observed in handspecimen. 
Occasionally the muscovite layers contain folded lenses of small quartz grains. 

There is a complete gradation between layers containing virtually only muscovite 
through muscovite-minor quartz to quartz dominant - minor muscovite. (Biotite 
was not observed in thinsection). 

Chlorite is concentrated around large pyrrhotite grains and also replaces muscovite 
in irregular lenses. In places, chlorite is a major constituent of the muscovite 
layers. 

The quartz dominant layers are composed mainly of elongated interlocking quartz 
grains 0.05 mm to 0.2 mm long associated with minor, strongly aligned muscovite 
needles averaging 0.1 mm in length. Irregular, small chlorite patches (up to 
0.15 mm) are common. 

Pyrrhotite occurs as large irregular lenses up to 1.6 mm in length by 0.6 mm wide. 
They have undergone metamorphic stress and conform to the micro-folds of the 
muscovite layers. Pyrrhotite also forms long, fracture-filling veinlets. Irregular 
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SPECIMEN NUMBER (XX-3): 79VOl/6R 181/.9 - 197.8 

The reflecting minerals are dominated by irregular lenses of pyrrhotite with many 
small gangue inclusions. Minor arsenopyrite in rounded to subparallel grains up to 
0.6 mm across is closely associated with the pyrrhotite. Smaller chalcopyrite 
grains up to 0.2 mm long occur between some arsenopyrite and pyrrhotite lenses. 

The pyrrhotite lenses are up to 2.5 mm wide and 4.0 mm long. They are exclusively 
confined to the quartz dominant layers. 

Rock Name: Chloritic muscovite phyllite containing pyrrhotite 
and traces of arsenopyrite 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-5): 79V046R 202.0 - 209.6 

Handspecimen Description: 

Diamond drill core, silvery grey, finely laminated parallel to pronounced 
schistosity, chloritic, slightly magnetic from minor pyrrhotite, one end of 
handspecimen has sheared interval of nodular quartz, fractured at 650 to 
laminations, brownish carbonate (ankerite?) disseminated throughout, which is not 
effervescent in cold dilute HCI, indistinct boudins or stretched pebbles have 
formed along some layers, section off-cut has cross-cutting shear fracture which 
contains traces of potassium feldspar. 

Field Rock Name: Altered phyllite 

Thinsection Examination: 

Estimated Mode: 

35% Muscovite 
48% Quartz 

6% Ferroan dolomite (possibly ankerite) 
1% Reflecting minerals (pyrrhotite, traces of magnetite & chalcopyrite) 

10% Chlorite 
tr Orthoclase 

The quartz grains are mainly very elongated and aligned parallel to the foliation 
direction. Many quartz grains have slightly sutured grain boundaries and wavy 
extinction. The largest quartz grains are now composed of an elongated granulated 
mosaic, the overall size of these relict larger grains is 0.6 mm wide by 1.4 mm 
long. They are altered by ferroan dolomite. The quartz dominant layers vary from 
0.1 mm to 0.4 mm wide. 

Muscovite forms lenticular bundles throughout the quartz dominant portion of the 
slide and also continuous layers 0.1 to 0.6 mm wide of mainly muscovite. 

Ferroan dolomite is found as well defined, sparry veinlets up to 0.15 mm wide 
within the central cross-cutting shear zone. The granular carbonate also occurs 
throughout the shear fracture, which is up to 1.8 mm wide. Orthoclase occurs only 
in the shear fracture as ovoid lenses of small granulated grains. These orthoclase 
lenses are up to 0.5 mm wide by 1.2 mm long. 

Pyrrhotite and pyrite forms small irregular grains, ranging from less than 0.05 mm 
to 0.4 mm and average about 0.1 mm. They occur mainly between the larger 
quartz grains (occupying pressure shadows) and within the carbonate lenses. 
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SPECIMEN NUMBER (XX-5): 79VOl/6R 202.0 - 209.6 

Magnetite forms very small (0.005 mm) grains elongated parallel to foliation that 
are disseminated along the muscovite dominant layers. Traces of chalcopyrite 
were noted separate but nearby larger pyrrhotite grains. 

Rock Name: Chloritic, muscovite phyllite 
(possible original rock: pebbly siltstone) 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-6): 79V046R 215.5 - 221.0 

Handspecimen Description: 

Diamond drill core, light to dark grey, well laminated in lenticular layers, rough 
chatoyance, silvery grey luster, cut by brown veinlets subparallel to foliation, 
white calcareous lenses common, fractured, darker grey layers moderately 
magnetic, due to irregularly disseminated pyrrhotite. Abundant muscovite, quartz
rich layers alternate with muscovite-rich layers. No potassium feldspar present. 
The brown veinlets do not have any effervescence in dilute, cold HCI. 

Field Rock Name: Altered phyllite 

Thinsection Examination: 

Estimated Mode: 

49% Muscovite · 
40% Quartz 

2% Reflecting minerals (Pyrrhotite, minor hematite, magnetite, traces 
of chalcopyrite and of arsenopyrite) 

6% Chlorite 
2% P lagi oclase 
I% Fer roan dolomite (possibly ankerite) 

The muscovite dominant layers are composed of large lenses of muscovite in 
crystal continuity. Extinction is slightly wavy with many close spaced kinks. 
These large muscovite "sheets" are characterized by twin lamellae which are 
optically reversed. 

Quartz forms layers of interlocking elongate grains associated with chlorite and 
large pyrrhotite lenses. Many of the quartz grains have sutured inter-grain 
boundaries and the larger grains have granulated margins. The largest quartz grain 
is 1.6 mm long but there is a wide variation in grain size. The widest quartz layer 
is I.I/ mm wide and may be a granulated veinlet. 

Chlorite forms irregular lenses around the pyrrhotite patches and irregular 
networks within the quartz dominant layers. Chlorite is replacing plagioclase. A 
chlorite - pyrrhotite - minor quartz veinlet occurs on one end of the slide. 

Pyrrhotite is distributed as large irregular masses up to 3.1 mm across but also as 
small 0.01 mm (and smaller) elongated grains disseminated throughout this slide 
parallel to foliation. Similar sized magnetite and hematite grains having numerous 
tiny gangue inclusions are also disseminated throughout along foliation planes. 
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SPECIMEN NUMBER (XX-6): 79V046R 215.5 - 221.0 

Traces of chalcopyrite are associated with the small pyrrhotite grains. One of the 
larger pyrrhotite lenses has a subhedral inclusion of arsenopyrite 0.13 mm long. 

The brown fractures are filled with brown carbonate of probably ferroan dolomite 
composition (possibly ankerite). These fractures are up to 0.2 mm wide and are 
delicately microlaminated. No effervescence on handspecimen in cold, dilute 1-!CI. 

Rock Name: Chloritic, muscovite phyllite 
containing pyrrhotite 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-7): 79V046R 216.0 - 221.0 

Handspecimen Description: 

Diamond drill core, sharp fine laminations, mainly dark grey, rough silvery grey 
chatoyance, white crosscutting veinlet 2 mm wide composed of potassium feldspar, 
this veinlet cuts the bedding laminations at 90°, other fractures also HI led with 
potassium feldspar, chloritic on fracture surfaces. Abundant muscovite. 

Field Rock Name: Altered phyllite 

Thinsection Examination: 

Estimated Mode: 

25% Muscovite 
61 % Quartz 

7% Chlorite 
3% Orthoclase 
2% Reflecting minerals (Pyrrhotite, traces of magnetite an·d hematite) 
2% Ferroan dolomite 

The crosscutting veinlet is up to 2.1 mm wide and consists of an interlocking 
mosaic of orthoclase in grains up to 0.4 mm with minor quartz and chlorite. The 
chlorite forms irregular small lenses up to 0.3 mm in diameter plus individual 
"wormy" aggregates 0.025 mm long. The veinlet walls are irregular and ragged. 
Traces of sparry calcite were noted in the veinlet. 

Chlorite is also relatively uniformly disseminated throughout the slide as 0.1 to 
0.35 mm elongated envelopes around small pyrrhotite grains. 

Granular carbonate of probable ferroan dolomite composition (possibly ankerite) 
forms narrow (up to 0.2 mm) wide brown veinlets which are strictly parallel to 
foliation and other adjacent layers. Brown carbonate and orthoclase fill the thin 
cross-cutting fractures (up to 0.2 mm wide). 

Quartz forms the bulk of the rock as elongate grains 0.05 to 0.4 mm. The 
distinctly larger grains (0.2 to 0.4 mm) compose approximately 10% of the quartz. 
Most of these larger grains have been flattened, stretched and some granulated. 

The muscovite dominant layers are complexly kinked on a microscale. Muscovite 
layers average 0.2 mm thick and range up to 1.4 mm thick. 
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SPECIMEN NUMBER (XX-7): 79V046R 216.0 - 221.0 

Pyrrhotite occurs as irregular lenses up to 0.9 mm long which occasionally coalese 
into thin veinlets up to 3.4 mm in length. Traces of chalcopyrite (grains up to 
0.12 mm) were noted as inclusions and small isolated grains associated with 
pyrrhotite. Often the chlorite-pyrrhotite lenses occur at the "heads" of elongated 
Jar ger quartz grains. 

Rock Name: Chloritic, muscovite phyllite 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-8): 79V046R 256.6 - 267.0 

Handspecimen Description: 

Diamond drill core, light to dark coloured, finely laminated, lusterous, rough 
chato.yance on sawn surface, foliated, light brown carbonate, probably ferroan 
dolomite (ankerite?)-filled shear fractures at 700 to layering, the carbonate does 
not react to cold dilute HCI, chloritic on foliation surface, traces of potassium 
feldspar present in fractures, some layers moderately magnetic, sulfides very fine 
grained, lighter layers have silty appearance, brownish stain on outside of core. 

Field Rock Name: Altered phyllite. 

Thinsection Examination: 

Estimated Mode: 

17% Muscovite 
64% Quartz 
15% Ferroan dolomite (possibly ankerite) 

I% Reflecting minerals (Pyrrhotite, pyrite, minor magnetite, 
traces of chalcopyrite) 

3% Chlorite 

Ferroan dolomite (possibly ankerite) is more abundant in this specimen than any 
other in the suite. It forms small elongate ragged patterns up to 0.15 mm wide 
mainly within the quartz dominant layers. Ferroan dolomite occupies a similar 
interstitial position as muscovite in other specimens of this suite. It also fills 
shear-fracture veinlets up to 1.1 mm wide as irregular lenses and curved sparry 
veinlets 0.05 mm wide associated with chlorite and pyrite-pyrrhotite grains. 
(These are the white cross-cutting veinlets prominent in handspecimen.) Thin 
layers of ferroan dolomite parallel to schistosity occur throughout the specimen up 
to 0.4 mm wide. Concentration of a pure carbonate sample suitable for XRD work 
would be fairly difficult. 

Muscovite forms layers up to 2.3 mm wide composed predominantly of muscovite 
with minor angular, elongated quartz grains up to 0.04 mm long. Considerable 
muscovite has been replaced by ferroan dolomite. 

Pyrrhotite is the main reflecting mineral and forms irregular lenses up to 0.3 mm 
wide. Minor pyrite occurs as intergrowths with pyrrhotite and as irregular 
overgrowths on pyrrhotite. Minor pyrite grains have cores of pyrrhotite within the 
cross-cutting shear-fractures. Traces of chalcopyrite were noted as isolated 
0.1 mm grains. 
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SPECIMEN NUMBER {XX-8) CONT'D - 2 -

Quartz grains have been granulated. Elongated and flattened quartz relict granules 
(up to 0.6 mm long) are now composed of mosaic of 0.05 mm. Internal contacts are 
largely straight with minor slightly sutured boundaries. 

Some quartz-muscovite layers are folded on a microscale in contrast to adjacent 
layers which are not folded. 

Rock Name: Dolomitic muscovite phyllite. 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-9): 79V026R 114- 138 

Handspecimen Description: 

Diamond drill core, finely laminated, wispy dark laminations common, graphite on 
fracture-foliation surfaces, non-magnetic, abundant (20%) pyrite in bands and 
fracture veinlets, schistose, well fractured, vuggy, no potassium feldspar present. 
No effervescence in cold, dilute HCl. 

Field Rock Name: Low Grade Quartzose Ore 

Thinsection Examination: 

Estimated Mode: 

66% Quartz 
3% Ferroan dolomite (possibly ankerite) 
4% Muscovite 

26% Pyrite 
tr Magnetite 

1 % Chalcopyrite 
tr Sphalerite 
tr Pyrrhotite 

l % Graphite 

Pyrite forms subrectangular (subeuhedral) grains up to 1.3 mm which commonly 
coalesce in to semi-massive bands and lenses parallel to foliation. Chalcopyri te is 
occasionally present as irregular lenses up to 1.5 mm across. Traces small rounded 
inclusions 0.03 mm of tetrahedrite were noted in the chalcopyrite. 

Magnetite occurs as rounded inclusions 0.05 mm in diameter within pyrite. 
Chalcopyrite also forms small 0.015 mm angular inclusions in pyrite which locally 
are relatively common as fracture filling within the pyrite aggregate. 

Sphalerite occurs as rounded grains 0.03 mm in diameter often associated with the 
chalcopyrite inclusions and lenses. Pyrrhotite forms spongy rims surrounding larger 
pyrite grains. 

Quartz forms an interlocking mosaic characterized by sutured grain boundaries and 
granulation textures. Some layers are composed of elongated quartz grains 
averaging less than 0.05 mm long. Muscovite needles are aligned parallel to the 
direction of quartz elongation. 



SPECIMEN NUMBER (XX-9) CONT'D - 2 -

Ferroan dolomite (possibly ankerite) fills fractures up to 0.25 mm wide in 
association with pyrite. Traces of brownish carbonate also occupies the interstitial 
space between euhedral pyrite crystals suggestive of open space filling. 

Muscovite is erratically distributed. Rare "secondary" muscovite flakes are up to 
0.1/ mm long along the edges of pyrite lenses and carbonate. Small muscovite 
needles also occur throughout the recrystallized quartz-rich host part of the 
specimen. 

Graphite fills narrow (0.02 mm) fracture-foliation lines in association with 
muscovite, minor carbonate and tiny angular, irregular pyrite grains (0.006 mm 
long). 

Rock Name: Mineralized (pyritic) phyllite 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-10): 88V-17 25.2 - 33.5 

Handspecimen Description: 

Diamond drill core, abundant pyrite and pyrrhotite (approx. 30%), moderately 
magnetic, minor chalcopyrite, roughly banded siliceous host rock, minor sphalerite 
lenses, muscovite on fracture surface. No effervescence on application of cold, 
dilute HC!. 

Field Rock Name: Low Grade Quartzose Ore 

Thinsection Examination: 

Estimated Mode: 

60.5% Quartz 
6% Muscovite 
2% Ferroan dolomite (possibly ankerite) 

17% Pyrite 
12% Pyrrhoti te 

l. 5% Chalcopyrite 
1 % Sphalerite 

tr Arsenopyrite 

Pyrite forms widespaced subhedral, subrectangular grains up to 0.6 mm wide which 
are connected to each other by irregular seams or lenses of pyrrhotite. The 
pyrrhotite contains many small gangue inclusions. 

The pyrite crystals have traces of subhedral inclusions of arsenopyrite. Irregular 
chalcopyrite grains up to 0.07 mm occur within the pyrrhotite seams. Minor 
sphalerite forms irregular grains up to 0.2 mm wide of similar texture to the 
associated pyrrhotite. 

Quartz is relatively coarse grained averaging between 0.15 to 0.2 mm in length and 
forms an interlocking elongated mosaic. 

The ferroan dolomite (possibly ankerite) is associated with the smaller network of 
pyrrhotite lenses. This carbonate forms envelopes and irregular connections 
between pyrrhotite grains. Minor carbonate is associated with sphalerite lenses. 

Muscovite mainly forms randomly oriented flakes up to 0.2 mm long throughout the 
quartz-rich sections of the specimen. Muscovite also occurs as thin seams up to 
0.8 mm in length along rough fracture lenses. 

Rock Name: Mineralized (pyrite & pyrrhotite) phyllite 
(low grade quartzose "ore") 
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L.C. Pigage, Curragh Resources Inc., Yukon 

Vangorda Deposit, Environmental Impact Assessment 

SPECIMEN NUMBER (XX-11): 88V-17 36 - 42 

Handspecimen Description: 

Diamond drill core, semi-massive pyrite and pyrrhotite (approx. 40%), roughly 
banded, sulfides in part cross-cutting original foliation, white nodular appearance 
of siliceous host rock, minor chalcopyrite and sphalerite, brecciated texture to 
parts of sulfide layer, dark micaceous layering, carbonate component highly 
effervescent and cold, dilute HCI indicating the majority is calcite. 

Field Rock Name: Low Grade Quartzose "Ore" 

Thinsection Examination: 

Estimated Mode: 

15% Quartz 
22% Calcite (possibly minor ankerite) 
13% Chlorite 
6% Muscovite (possibly in part talc) 

28% Pyrite 
5% Pyrrhotite 

11 % Sphalerite 
<I% Chalcopyrite (irregularly distributed) 

This rock contains very coarse grained quartz relative to other specimens in the 
suite. Individual quartz grains up to 1.6 mm long are common. All quartz grains 
have slightly wavy extinction and straight grain boundaries. Most quartz grains 
have a cloudy appearance due to the abundance of tiny fluid inclusions. 

Muscovite forms flakes up to 0.8 mm long which cross-cut adjacent quartz grains 
and within the pyrite bands. Chlorite has replaced most of the muscovite. 

The reflecting minerals have formed irregular bands and layers which have many 
inclusions and small "interstitial" lenses of finer grained quartz. Much of -this 
internal space is filled with distinctive anomalous blue birefringent chlorite 
(penninite) which is often delicately laminated. Minor relict muscovite is 
associated with the chlorite lenses. Occasionally, broad chlorite flakes (0.2 mm by 
0.6 mm) form large lenses associated coarsely felted muscovite. 

Calcite (possibly minor ankerite) dominates within the more disseminated or semi
massive pyrite sections. Calcite forms a granular mosaic of grains averaging 0.1 
mm in diameter. Less common are carbonate grains over 1.0 mm across which 
occur at the pyrite-quartz interface. 



SPECIMEN NUMBER (XX-11) CONT'D - 2 -

Pyrite is the dominant reflecting mineral. It forms massive bands and irregular 
heavy disseminations. Large pyrite areas contain brecciated, rounded "pods" of 
pyrrhotite up to 0.8 mm across. Sometimes the brecciated pyrrhotite "pods" have 
developed between cleavage faces of adjacent pyrite crystals giving a step pattern. 
Smaller pyrite grains are often rimmed by a spongy pyrrhotite layer. Sphalerite is 
common as inclusions, up to O.~ mm in diameter, within the massive pyrite bands. 
Many of the very irregular, wispy gangue inclusions in the massive pyrite areas are 
calcite. 

Sphalerite forms irregular lenses up to several millimetres wide which contain 
many small rounded gangue inclusion. It is usually associated with pyrrhotite and 
chalcopyrite, but pyrite inclusions are common. The small pyrite grains associated 
with larger sphalerite lenses are mainly euhedral. 

Minor chalcopyrite occupies small narrow cracks or fractures in large pyrite grains. 
Chalcopyrite also forms rare, large irregular grains (up to 2.1 mm across) 
associated with pyrrhotite and sphalerite. These large chalcopyrite grains have 
many small sphalerite inclusions. 

Rock Name: Chloritic and calcareous, low grade pyrite - sphalerite mineralization 
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