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TEST HOLE

LOG

TEST HOLE 87-Y-24

SHEET 1 of 1]
< DESCRIPTION OF MATERIALS SAMPLES
; AND OBSERVATIONS 61 T COLLAR 1 I I I T T T I I
& | CO-ORDINATES NORTH 6903 286,14 | @ [& | w | ELEV, Wp Wix) Wy
w c L 2, 4
o EAST 594 253.65 15 = 1162768 m 2o w0 ” "
Overburden
110 f
: 19.5 m of NQ P
120 casing left ind._{ 4+ ]
] hole :
130 :
140 ]
] Bedrock @ 39.3 m | ]
150 ]
160 :
170 :
] ] ]
Bentonite Seal ~ o 1
] Silica Sand L ]
180 o 3
] STotted PVC __| | el ]
Pipe 3" dia. < ]
. Depth of Hole 84.7 m. :
150 f
PROJECT No.
PROJECT
PIEZOMETER NO. VPH-1
LOCATION Vangorda Plateau DATE DRAWN BY PLATE No,
January 1989 A-1




TEST HOLE LOG

TEST HOLES7-V-28

SHEET 4 of 1
z DESCRIPTION OF MATERIALS SAMPLES
; AND OBSERVATIONS 2 COLLAR } AUUS DN S S FUPRAD A S S—
=~ | Sla w ¥ (%) vy
o | CO-ORDINATES NORTH 6903 627.76 | = |3 w | ELEV, P ¥ !
x ¥ {2) |
o EAST 594 003.26 | > 1 % > | 1174.47 m 70 o o0 50
] Overburden 5
410
] Bedrock @ 9.1 m
420
_] ]
j ;
430 .
'E4O Slotted pipe KN .
] 2" dia. i .
- o =T
450 {Depth of Hole 46.3 m, ]
PROJECT No.
PROJECT
PIEZOMETER NO. VPH-2
LOCATION Vangorda Plateau DATE DAAWN BY PLATE No,
January 1989 A-2




TEST HOLE LOG

TEST HOLE 87-V-26

SHEET 1 of 1

z DESCRIPTION OF MATERIALS SAMPLES

; AND OBSERVATIONS 2z COLLAR S S S S— —— AR

& | CO-ORDINATES NORTH 6 ggg ég%gg o % | w Ell.1E4V6. o We (%) Wi

w . o . + © 4
frr EAST mlo|F 20 40 80 )
j Overburden ]
J10 ]
20 3 :
] 1 :
130 Bentonite Seal — = ]
; STotted pipe 5
; 2" dia. ' . .
3 Silica sand—_ ]\ - .
:40 N % :
] Bedrock @ 46.3 m \ﬁ_a%tf;
] 50 -
1 Depth of Hole - 49.4 m ) ]

PROJECT No,

PROJECT

PIEZOMETER NO. VPH-4
LocATIoN Vangorda Plateau DATE DRAWHN BY PLATE Mo,
January 1989 A-4




TEST HOLE LOG TEST HOLE 87-V-27

SHEET 1 of 1

£ z DESCRIPTION OF MATERIALS SAMPLES
. = AND OBSERVATIONS 21z COLLAR ——p———
= @ | % w| ELEV Wp W) ¥

) o | CO-ORDINATES NORTH 6 903 444.04 | 2 | % | w . . W J
i a EAST 593 945.63 | » | 5| x| 1142.30 | " O

] Overburden

410
£ ]
b Bedrock @ 11.9 m. /

Bentonite Sea]’/ /

Slotted PYC __
pipe 3" dia. v

\

] Silica Sand —
J40

Al bl 1 L L L LA F I Ll t 1 PR I W 8 o |

Ll

PG S L L L

1
1 [ 1L
i K runn

J90 ’ﬁi

Depth of Hole - 91.9 m.

PROJECT Ho.
PROJECT

; PIEZOMETER NO. VPH-5

DATE DRAWN BY PLATE No,
LOCATION  yangorda Plateau January 1989 A-5




TEST HOLE

LOG

TEST HOLE 87-G-17

SHEET 1 ot 1

T DESCRIPTION OF MATERIALS SAMPLES

; AND OBSERVATIONS 3 - COLLAR ; — T ;(%; —T ;

& | CO-ORDINATES NORTH 6 904 465.58 “; - w ELEV, P - .’

a EAST 592 558.67 > & > 1260.,08 20 w0 . 20
] op W o ]
- Overburden ]
320
40 =} ]
E Bedrock @ 48,2 m.
460 ]
] Bentonite seaHh 5
330 ]
: Slotted PVC /| ]
] pipe 3" dia. 3
_‘E 100 Silica sand— i
{ 120 :
3140 Depth of Hole - 135.9 m. ]

PROJECT No.
PROJECT

LocaTion Vangorda Plateau

PIEZOMETER NO. GPH-3

DATE

Janhuary 1989

DRAWMN BY

PLATE No,

A-10




TEST HOLE LOG resT Moe 877618
SHEET 1 or 1
T DESCRIPTION OF MATERIALS SAMPLES
;_' AND OBSERVATIONS E; - COLLAR L VOO SHO S S S, S USRS RO |
& | CO-ORDINATES NORTH 6 904 836.9 | @ | & |w | ELEV. o W i
w fi g F 0 4
e EAST 592 834.0 | > | 1286.97 P .
- Overburden
J10 3
320 :
3 1
430 :
1 ]
h ]
Jag . | ]
] Slotted Pipe P ]
; 2" dia. . r ]
: . ]
450 I e R | :
] = ]
E Depth of Hole - 53.3 m. ;
460 ]
PROJECT No,
PROJECT
PIEZOMETER NO. GPH-4
tocation  Vangorda Plateau DATE DRAWR BY PLATE Mo,
January 1989 A-11




TEST HOLE LOG

TEST HoLe 87-(G-16

SHEET 1 or 1

c DESCRIPTION OF MATERIALS SAMPLES

;‘ AND OBSERVATI|ONS 21 < COLLAR N S S S—" SRR Sl S S

& | CO-ORDINATES NORTH 6 904 817.34 z % us ELEV.85 Yn :‘*’ W)

u FAST 592 471.00 > 5 > 1269, I 20 o o o .
] . " o r
- Overburden ,
1 10
]
1 20 f
-E ._..m—au._:‘:f ]
] Bentonite Seal L e YOS ]
o ; i B ]
] 30 Slotted PVC = i ]
: Pipe 3" dia. "’ a1 N
1 L 3
- 40| Bedrock @ 37.2 m. Y f
] 1 1
: o .
] Silica Sand — | [™~l—_ ;%f:j 1
- 50 RS ]
] . ]
J S .
4 60 s :
. < -
: o - ]
470 ; 1
] 80 = ]
] Depth of Hole - 82.3 m. '
4 90 :

PROJECT HNo.

PROJECT

PIEZOMETER NO. GPH-5
LOCATION Vangorda P‘lateau DATE DRAWMN BY PLATE No,
Janhuary 1989 A-12




TEST HOLE 87_G.9

January 1989

A-13

TEST HOLE LOG ST
- DESCRIPTION OF MATERIALS SAMPLES
;‘ AND OBSEHRVATIOHNS 5 - COLLAR T T—1 ] %1 —
o | CO-ORDINATES NORTH 6 905 092.77 @ %] w| ELEV, Wp o
oy EAST 592 393.22 POl B ) 1301.57 ' o
o 7.} Q [ 20 40 80 80
j Overburden :
1 20 | L :
3 30.5 m. of INE R ]
E NQ Casing :
{ 40 Bedrock @ 36.6 m i ]
] ________..—-—h o =
-] Bentonite Seall—| 1l
4 60 ?E ]
L ]
] //y e :
Slotted PYC__L— 11 ]
Pipe 3" dia. 1% ]
1" ) -
; Silica Sand ———4—7 | . .
*Eﬁj ]
7 oo i — ]
] Depth of Hole - 106.7 m. ;
J120 ;
PROJECT Mo,
PROJECT
PIEZOMETER NO. GPH-6
LOCATION VaﬁgOI"da P‘]ateau DATE DRAWMN BY PLATE No,




' Test Interval

to (metres) PERMEABILITY TEST
to (feet) For PIEROMETER e VPH-4

/]

: o 100 200 3oe 40./_, 580 &T EN Soo S0 lown oo Zo . -

gCALCULATH}NS: K = d2 Ln ( 247 xL) where: D = Hole diameter Z5Fcm (2.7 in)
‘ LTi D d = Tube diameter5.25cm (Z.o% in)

- 2 M = K /K, = ANISOTROPY = 4

E< Bod. g 420 T K = Hydraulic Conductivity
L = Test Length3g< sem (120 in)

-4 Ti = Time Interval for Excess
= | .1 < | nrlB2s l
K © | - Head ( h) to Decay by 63%

Time for Excess to Drop from
One Bold Line to the Next Bold Line

420 seconds

FIGURE A-14



© . Test Interval

(metres)

(feet)

PERMEABILITY —TgsT
Fop, PIEROMETER No. VPH-6

4
e
3 =
‘. ls“‘_
Em.——
; e
-~ )
T : T 1
= T —a, L i o 1 Tt
Tt u - | ! 1 T o —
9 — —~— d
— : B
T o - S L bt H ! - !
1 L H o, 1 [ LT ] i 1
——t —— 1 s . 1 T I M 1
] T

{IREITE

M oW

.58%

CALCULATIONS: K = d2  Ln (
é BLTi

< = <
8 1 205 %335

=

Hole diameter ¥ 57cm (2.2%in)
Tube diameter {.58cm (o.57in)
KH/KV = ANISQTROPY =
Hydraulic Conductivity
Test Length <SS em (20 in)

Time Interval for Excess
Head ( h} to Decay by 63%

Time for Excess to Drop from
One Bold Line to the Next Boid Line

335

seconds

FIGURE A-15



Test Interval to (metres) PERMEABILITY TIZsT

to (feet) FOrR PIZEZOMETER No VPH-7 (’L‘-:}
10
9
8
7
]
5,
4
k|
2
8
L3
]
%
i
P 3
5
4
3
2
H
3 .
8
? :
E v —
4 : — T ‘.---—.-.—— et b e e . et e I e L e LT LR A —— !—Qm—m——
= oo o0 Juo 400 Soo A T Yoo
(s5ec.)
 CALCULATIONS: K =d2 Ln ( 27 xL) where: D = Hole diameter %S7em (2.9gin)
P LTi D d = Tube diameter:58cm (&.6Z in)
oo ser L Lo \/:*_,_\I_T . 152,9 M = Ky/K, = ANISOTROPY = |
E18L2x 35 57 K = Hydraulic Conductivity

L = Test Lengthig2 3cem (2= in)

Ti = Time Interval for Excess
Head ( h) to Decay by 63%

= Time for Excess to Drop from
One Bold Line to the Next Bold Line

l . = 355  seconds

I | FIGURE A-16



@montrenl engineering company, limited

BOREHOLE LOG

DATUM, .. Cround ' COORDINATES: N.............., E ... ...
DATE . START .. 12th. July. LZ7 GROUND ELEOV ............ U )
FINISH, ., 16ch--July 177 DIP ... QQS8. ... ... BEARING _ __ .
SAMPLE CONDITIONS
DISTURBED UKRDISTURBED HOT RECOVERED

55 SPLIT spoou,,,S,,],-,,_,mmo.n. T AULK DEWSITY {1/m") X PENETRATION N’ (m.ows/aom)
OC DIAMOND CORE_R(}.SIZE k  PERMEABILITY ( cm/eec ) [H—4& PLASTIC & LIGUID LIMITS
ST SHELBY TUBE .. mmo.D. v IM-SITU  VAHE (kq/nm’) & WATER COMTENT (w'z)
AS  AUGER SAMPLE qu.  UNCONFINED COMPRESSION (kg /cm?) U WATER LEVEL
WS  WASH SAMPLE PP POCKET PENETAOMETER (ko /em? )
DO DRIVE OPEN Cy UNDRAINED SHEAR STRENGTH (kg/cm’)
GEQLOGIC PROFILE .| sampLes TESTS TEST RESULTS . o ;g
DEPTH | ELEV. 5 35| ¢ w | % <l5| 2 28
f om| m PESCRIPTION Ee* 815|218 Ll,.....;u“i"ig"
8] 10 20 30 40 50 60 70 80 wo\\o ol Sl
- Till: Greenish-grey
N silt and sand with
| traces of gravel and
] cobbles.
n X 15585 N=22 A
{7
2 Some oxidized gravel
observgd throQghout 2 sslog N=22 183343 4
the seoil., Thin .
layers of oxddized L)
- 7 till noted in SS hvd
sample #4,
XB 53179 N=53
4 45
Compact to very
i dense material well
graded, sub-angular
. to sqb-rounded 4 lssiod N=102
particles. 5
I 6:
o Till: Dark grey
I ] gilty and gravelly
- sand with traces of 5 [SS| 43 N=147
. clay. Very dense
material of low
N plasticity. Cobbles
and boulders noted,
r 8 r=6880 N=145
3 cm
7 SS}O( N=111
[ ta)
104
. ] X 8 SSP.O'(J N=165 T806 | 3407
3 q =

MECO 20 OO

FIGURE A-17A



@monl’reai” engineering company, limifed ~——

BOREHOLE LOG

sHEeT | 2 .
PROJECT ,,Ker’-‘ CNRL Grum Joint Vemture . . . . .. .. PROJECT N?..W..Ql(?é'...o
moLe wo | BH =770 s, EGUIPMENT AT
ocarion FAEG,  Yukpy e TP Longyear 3 o
LA 1L I 't o 1 1 o « PO P PPN COORDINATES: N................. . B
DATE . START.----»-]_-Z-th--Ju-ly ..... | A SO GROUND ELEV...............ccoos e,
FINISH. . 16¢h--July L 77 e e DI, ... 90%.... BEARING .....................
SAMPLE CONDITIONS
DISTUREED UNBGISTURBED NOT HECDVEREB
s$  SPUIT SPooN,, 51, mmoo. BULK DENSIFY [t/m’) X PENETAATION ‘N’
DG DIAMQONMD COHEBQ LSIZE K PEAMEABILITY (em/uc ) G—A PLASTIC & LIQUID LIMITS
ST SHELAY TUBE., .. . _, mm 0D, ¥ IN-SITU VaNE (kg/em? ) O waten conTENT {w%)
AS  AUGER SAMPLE Qu. UNCONFINED COMPRESSION {xa/cm?) I WATER LEVEL
WS WASH SAMPLE PP POCKET PENETAOMETER (kg/cm? )
DO DRIVE OPEN Cu UHDRAINED SHEAR STRENGTH (uq/cm)
GEOLOGIC PROFILE a SAMPLES TESTS TEST RESULTS b
FX = o g
DEPTH| ELEV, 3% g w | 5% <| =l 2|z
DESCRIPTION EES gl Do ® s
ft m m EgU ""‘l“‘ 1_1_1_11_.1_11_\3\&\\2(;2
10 20 3040 50 60 7080 Wi |- |-
i lZﬂ
|
-
-
[ 9 55|94 N-137
D
L 147
- Till: Dark grey
| sandy silt and gravel .
161 with some clay.
o Medium plasticity. = 10SsS| 0] N=121
I 9 cm
[ 118S10Q N=115
I— (N
F|
187
i Till: Dark grey
i clayey silt and
- gravel with some
4 sand. Medium 5] 14550100 N=109
r 1 plasticity. 18 cm [
20
. . .
; Till: Olive green
=1 sandy silt and
I 1 gravel with some
1

HECO ¢ 0Ot

FIGURE A-17B




@montreal engineering company, limited

BOREHOLE LOG

. SHEET..‘.QU..OF 4 ,
prosect ., Kerr-CNRL Grum Joint Venture . =~ prosecT no . KAM 6163-0
woLe ne. . BH=77=1 EQUIPMENT ... Longyear. 34............
LocaTIoN FaXo, YUKOM. Y
DATUM. ..., GLOURD - vt eee e e COORDINATES: N...._._...... SO
DATE: START. ... L2th. July..l77.............. GROUND ELEV............ccoooiiii v,
FINISH. ... 16ch. July. " 77, o90° BEARING ... ...
SAMPLE CONDITIONS
OISTUABED UNDISTUABRED HOT RECOVERED
—
| BN
55  SPLIT spoou__j,i]a ,,,,, mmo.D. T BULX DENSITY (i/m’) X PENETRATION ‘N’
pc  olamono comre DL) SIZE K PERMEABILITY [ cm/sec ) (B4 PLASTIC a LIGUID LIMITS
ST  SHELBY TURE, . . . mmog. v IN-SITU vANE {kg/em?) © wATER CONTENT (w%)
AS  AUGER SAMPLE Qu  UNCONFINED COMPRESSION (kg fem?) . WATER LEVEL
WS  WASH SAMPLE PP POCKET PENETROMETER (kg/cm® }
0O DRIVE OPENM C, UNDRAIMED SHEAR STRENGTH (ug/.:m’)
GEOLOGIC PROFILE g | sameies TESTS TEST RESULTS M-
DEPTH | ELEV. 5 |35 gl | b E ot g ‘sg
noml m DESCRIPTION e 8 *|z8 L. ot P R
10 20 30 40 50 60 70 80 ‘h'o‘\ e |aL |8
L clay. A few cobbles j£§1335100 N=247/
! and boulders. Some 91 em
oxidized and altered
T gravel. Slightly
i plastic. 14BS |0 | N=75/
- 0 em
Till: Dark grey 15DC |64
247 sandy silt and gravel
with some clay. A
few cobbles and 16Dc| 42
boulders.
1755|18 N=75/
3 cm
264
Till: Olive green
gravelly and silty
| sand with traces of
287 clay. Cobbles and
1 boulders in traces,
Low plasticity,well 18ss| 83 N=187
graded,sub-angular w
T particles.
307 14l 243919
] X 198s| 7% N=256
kY
MEICC 28 o1

FIGURE A-17C



sHeeT,. 4. oF .
proJecT  Kerr—CNRL Grum Joint Venture PROJECT No  KAM

4
6163=0

moLe no . BH /71 eourMent Longyear. 34 ..

tocaTioNn Faro, Yukon.

SAMPLE CONDITIONS
DISTURBED UHDISTURBED NOT RECOVERED

e -

$5  SPLIT spoou,,g_ ... mmO.D, ¥ BuLK DENSITY {1/m") X PENETRATION ‘N’
DC  DIAMOND coreDl) | SIZE K PERMEABILITY ( cm/aac )

[B—& pLASTIC & LIQUID LIMITS

ST SHELBY TUBE mmO0. ¥ -SITU vaANE (kg/cm?) © WATER CONTENT (w%)

AS  AUGER SAMPLE Gu UNCONFINED COMPRESSION (49 /cm?) X WATER LEVEL
W5 WASH SAMPLE PP POCKET PEMETROMETER [kg/em? }
DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH {kg/om?)

GEOLOGIC PRGFILE SAMPLES TESTS TEST RESULTS

DEPTH

ELEV.

GROUND
WATER

DESCRIPTION

TYPE

a-
z

STRAY.
COND,
REC. %

(I S WOUF VU0 ST R T S

4 CLAY

30 20 304050 60 7OBO W

%S
Q,
% SAND

Z GRAVEL &
LARGER

Approximate bedrock )

surface,

Phyllite:: Soft,

highly altered,

decomposed and frac- et 2055100 N=214/

tured. Dark toned S cm

rock with brownish

red rust zones.

[ 38

__________ 21SS100 N=230/5

Bleached phyllite; 15 em

Buff to yellow-~grey 22DC| 81

earthy lustre in

spots, Fine to medium

grained, foliationew

45°, Microfolding, 23DC] 84

extremely altered by

oxidation. Chlorite

in stringers with

disseminated calcite

throughout rock. 24DC| 60

Highly sheared from

37.38-37.56 m, prob-

23DC| 74

able fault gouge
from 40.3-40.7 m,

Massive ‘sulphide:

Reddish hued rock,

fine grained folia- 26DC 78

tionss0° to 70° but

not well developed.

Sphalerite and galena

are the major constif

tuants of the ore.

END OF HOLE

AT 42.10m

MECO 1§

FIGUR




@montreal engineering company, limited

BOREHOLE LOG
sweer,. L. oF .. 2. . .
PROJECT ... Kerr—CNRL Grum Joint Venture. ... . ... prodect Ne KAM 6163-0
woLe no . UBH=TT=L2 e eaupmMenT,, . Longyear 34
LOCATION .., Faro, YUKOI . e FE
DATUM, ... Ground ... COORDINATES: N, . ... . .. E. v e
DATE: START .. 10th..S&ptoe 7T i, GROUND ELEV.......... P
FINISH... 18 Ch.- S@ptee " TT e, o 907 ... BEARING ... ...
, SAMPLE CONDITIONS
DISTURBED UNDISTURBED NQT RECOVERER
§5 SPLIT spoom. 51... .. men O.0. ¥ BuLk DENSITY (t/m) X pengTRATION ‘N’ (BLOWS/30cm)
OC  DIAMOND consgglwsnze K PERMEABILITY ( cm/sac ) {32 PLASTIC & LIQUID LIMITS
ST SHELBY TUBE. ... mm G0, ¥ IN=SITU VANE (kg/em?) @ waTER CONTENT (w%)
AS  AUGER SAMPLE qu UNCONFIHED CDHPHESSMH(kq/cm’) X WATER LEVEL
WS  WASH SAMPLE PP POCKET PEMETROMETER {kg/cm? )
DO  DRIVE OPEM Cu’ UNDRAINED SHEAR STRENGTH {kg/cm?)
GEOQLOGIC PROFILE 9, | sawpies TESTS TEST RESULTS e
e E1 = Z| | 282
DEPTH|{ ELEV. 0% g .|y ) a1 2| 7%=
N DESCRIPTION Eg;sztﬁ ........”":,“?,":":
n 1G 20 30 40 50 60 70 80 ‘h'O\\ FL|F< e
| Sand, brown with
some silt and some
i gravel. Slight oxi-
. dation proven to a 155153 N=24 119 p8 16
i depth of 1.28m. Sub- :
- angular to sub-
rounded particles.
_2 . ompact. /|
, 2 |S5] 0| N=11
Till: Brownish green -
sandy gravel with 3 |s5§ 64 5 817! 274
T some silt and some
clay. Well graded,
good plasticity,
sub~angular to sub- |
4 lrounded particles.
4 (SS}1G N=46
B L“__. - 3
Till: Olive green X5 ss| 47
. lgravelly and silty <))
clay with some sand.
{Highly plastic, [ "
- dense.
6 - l
s = - = 6 |SS8! 55 N=147 92443@
Till: Olive green a
1 gravelly and silty
] sand. Some cobbles
and traces of
~ boulders. Very
L] dense.
8 7 |SS| 43 N=88
i Till: Olive green to
) dark grey silty clay -
i with some sand and
10 ; traces of gravel, 8 lss| o
" Plastie, black
streaks of organic 9 [S8} 73 N=90 [T
1 material in traces. o

WECO I8 001

FIGURE A-18A



@montrea! engineering compeany, limited

BOREHOLE LOG ‘
' SHEEY 2 FoD
prosect ... Kerr—CNRL Grum Joint Venture . .. ... .. prOJECT No  KAM 6163-0
HOLE N8 ... .. BH=/77=12 i EQUIPMENT . Langyear .34
LOCATION .. Fare, YKo . o
DATUM _........... Groumd ..o e COORDINATES ! N.............. . .. E
DATE. START,,, . LOth--Sep-t-.m-'-IJ ______________________________ GROUNG ELEV...................... .. .
FINISH. . 18th Seplv. " 77 DIP ... 908 BEARING ...
SAMPLE CONDITIONS
DISTURBED UNDISTURBED MNOT RECOVERED
s5 SPLIT spoon. 51, mmobD. ¥ auLx DENSITY [t/m”) X PENETRATION N’
oc oiamono coreRQ) size kK RERMEABILTY [ cm/aec ) B4 PLASTIC & LIOUID LIMITS
ST SHELBY TUBE . .. mmoD. ¥ IN-SITU vaNE {kg/cm?) @ waTER CONTENT (w%)
A3  AUGER BAMPLE qu. UKCONFINED conpnsssnon(kg/cm’) 7 WATER LEVEL
WS  WASH SAMPLE PP POCKET PENETAOMEYER (kg/cm? )
DO DAIVE OPEN Cu UNDRAINED SHEAR STAENGTH [kg/em?)
GEOLOGIC PROFILE 8 SAMPLES TESTS TEST RESULTS S
Et] =€ =] 2 248
DEPTH| ELEV. % |lagf o w | o 15| Ziag
DESCRIPTION x| 5| ¢ 2| ¢ ki Clal o83
ft m m Iy o Ll 2||lll||1°\2NNN
10 20 30 40 SO 60 TOBC W
Some cobbles and v
| boulders up to a
depth of 9.8 m, / ZO0T4075(6
i12 | Till: Dark grey
sandy silt with some
i clay and some gravel
] Slight plasticity, 101 S3100 N=67
very dense. [0
14
Ti11 of a higher
clay content, high
plasticity, sandy ~NJ118s|0 | n=351/
silt partings. 24 cm
16 | XIZSS 94 N=138 -
1 Xl3SS 71 N=156 =
18 A
e L T T T T 25T 54T8]S
Sandy silt: Dark
grey colour,uniform
- with a trace of |
20 gravel. Sandy X 14ss| 77 N=204
partings, thinly 0
laminated structure.
! . Clayey silt with
| 22 ] some sand and trace
WECQ I8 O

FIGURE A-188B




= e'manll"ﬂl enginesrnng company, mireq

BOREHOLE LOG

PROJECT ,,........ +r=-OCNRL . Grum--Joint. Venture . ... cooevveeenienn. PROJECT N . 6163=0.
fore wo. 1 RRE5CBL Grum-Jodnt Yenture - b Longyear.34. . ...
LOCATION - AT gy TLEOTL e e
oatum_ . Gromdd T COORDINATES: ... ... E
pate: START . LOGh.Sept... 22 i GROUND ELEV...................ci e,
numw“18£h;5egtL“fZZ ............................... o, 90° ... BEARING ...................
SAMPLE CONDITIONS
DISTURBED UNDISTURSBED HOT RECQVERED
$5 SPLIT SPOOM_ ... 51mmon. ¥ BULK DENSITY {t/m”) X PENETRATION ‘N’ (aLows/m)
DG DIAMOND coni,_,BQslzs K PERMEABILITY ( cm/rec ) B-& PLASTIC & LIGUIC LIMITS
ST SHELBY TURE " mm Q0. vV IN-SITU vaME (kg/cm? ) @ WATER COHTENT {W%)
AS  AUGER SAMPLE '\u. UNCOMFINED COMPRESSION (kq/cm:) N WATER LEVEL
WS WASH SAMALE PP POCKET PENETROMETER (kg /cm? )
DO ORIWE OPEN Cu UMDRAIMED SHEAR STREWGTH {kg/:m’)
GEOQLOGIC PACFILE 8 SAMPLES TESTS TEST RESULTS . a :5
CEPTH| ELEV. 3% g w |3 215z ;%
A S DESCRIPTION 5% 5%|8 ¢ . wnfolaa 23
10 20 30 40 50 60 TOBO W S Sl
i of gravel, inter-
- layered with a sand :gilSSS 73N=218
5 ] and silt. Dark J
i grey colour,
24 |
Till: Dark grey B
gravelly and sandy = 1635 0 §_101/
R silt. Well graded, cm
very dense, sub-
] angular to sub- EZ:lTSS 14N=116
26 rounded particles.
] Traces of cobbles
and boulders.
_ Till: Olive green 1835} 0 §=125/
28 ] gravelly and silty cm
B sand with some clay S;L9 SS| 0 |N=286
Very dense, well
graded, low plas- 5
- tiecity, subangular PO |S8)75 | N=345
to subrounded ¥=2.34 | G
] particles. Traces
30 of cobbles and
[ - boulders.
218§ O|N=201/
] 9 cm
32 4 -
1 S9 =158
] 45| N=15 132714020
| &
MECG 1¢ o001

FIGURE A-18C



e'mdmreal engineering company, limited

BOREHOLE LOG

PROJECT,, ... Kerr—CNRL, Grum Joint Venture ... ... prOJECT No, KAM 6163-0
woe e BH T7=12 EQUIPMENT ... Longyear. 34 ...
LOCATION, ... Faro, Yukom. ... ... IS
DATUM ..., 16355171 PEETT OO OO COORDINATES: N ..., .. E
DATE: START. .. %ﬁ%ﬁngept AU & U GROUND ELEV.........._.. ... ...
Fnish 18Eh.Sept..' 77 ow,,. 905 ... BEARING...................
SAMPLE CONDITIONS
DISTURBED UNDISTURBED HOT RECOVERED
§§  SPLIT spoon_,,_a. ,..mmO.D, ¥ auLK pENSITY {1/m7) X PENETAATION ‘N’ .
D¢  DIAMOND cone,“,‘]z,jlze K PERMEABILITY {cm/u: ) [B3—& PLASTIC & LIQUID LIMITS
5T SHELBY TUBE ... mm 00, ¥V IN-SITU VANE (kg/em?}) © wavem coWTeNT (w%)
AS  AUGER SAMPLE qu  UNCONFINED COMPRESSION (ug/cm’) X WATER LEVEL
WE  WASH SAMPLE PP POCKET PENETROMETEA (wg/em? )
DO ORIVE OPEN Cy UNDRAINED SHEAR STRENGTH (kg/cmz)
GEOLOGIC PROFILE g | saurLes TESTS TEST RESULTS .
w158 = Xl =] 8 |ue
DEPTH{ ELEV. < |kl @ | ow o j ur} E <
n m " DESCRIPTION E £z § ¥z E . . a|®o B w5
10 20 30 4050 80 7080 wlo 0[S [¥€ 3¢
34 1 23185 7G N=65
i )]
Till: Olive green
silty and clayey
r36 ] sand with some
gravel, high EZ 513741 117
plasticity. 24583100 N=63 in)
[ 38 == 25S5| 0| N=200
- . 6 cm
: e 265510 | N=130
- 6 cm
40 2788/ 0
i ' 28DCE7
L Till; Olive green N
to dark grey gravel- 29SS[L0Q N=110 |- 16127361(21
7 ly silt and sand.
Some cobbles and 3aDchs
traces of boulders,
I ) Very dense, well
42 | graded, sub-angular 315363
X to sub-rounded part7
icles with a pre-
32pcp
| ponderance of altered beps
- phyllite.
i ] Bedrock at 42.29 m 33DCLL
44

MECO I8 oot

FIGURE A-18D



: ‘Hgménﬂéé[éﬁghééﬁhgcbmpaniJﬁﬁhéd"”””
BOREHOLE LOG
SHEET ..., OF 3 . . . .
PROJECT. _........ Kerr—CNRL, Grum Joint Venture .. . ... .. ProsECT No KAM 6163-0
wote ne, ... BH /7 L e ecuieMent, Longyear 34 ...
LOCATION .. Faro, Yukon.
DATUM . ... GrOURd: oot e COORDINATES : N............ ... B
DATE: START. TR .SEPE ..t 2T orsorrersoreorsonnsessene GROUND ELEV.......cc..iiooiiiiies ceeviiininseennnn.,
FINISH . 18th. Septu..t 77 i, DIP....... 90°%.. BEARING ...................
SAMPLE CONDITIONS
DISTURBED UNDISTURBED HOT RECOVERED
55  SPLIT sroou,,.5,_],- mmO.0. ¥  BULK DENSITY {t/m’) K PEHETRATION ‘N’
0C  DIAMOND CORE B()..51ZE K PERMEABILITY [ cm/rec | [E-& pLASTIC & LIQUID LIMITS
ST SHELBY TuBE . mmop, vV  IN-SITU vANE (kg/cm?) O waTER COHTENT (w%)
A3 AUGER SAMPLE qu. UNCONFINED COMPRESSION (kg fem?) 5. WATER LEVEL
WS WASH SAMPLE PP POCKET PEMETROMETER (kg /cm? )
DO ORIVE CPEN Cu UMDRAINED SHEAR STRENGTH {hg/cm?)
GEQLOGIC PRGFILE a SAMPLES TESTS TEST RESULTS Se
DEPTH{ ELEY = §§ = ] -4 ?é
N B DESCRIPTION 128/ 2 g|El¢ MBI
o 3] - & T ST N S T SR N S 1 o o a o
10 20 30 40 50 80 70 80 w°\ Sl bl b
Quartz sericite
i phyllite: grey, fine
i grained. Silvery 28534 8956| N=295/
F sheen on cleavage 27 cm
; planes, some white
B quartz present in
bands up to a thick-
46 ness of 5¢m, Folia-~
tionz65° to 75°,
microfolding noted, 35| 8§75 N=167/
alterations not : 24 cm
-] prominent although :
slight epidotisation 36| D¢10
I ] Fault gouge from '
48 ] 53.3 to 54.6m. Most
of the fractures in 37pc |18
the recovered core
i are due to foliation
38pc|19
[ 39pc| 56
40DC} 29
j 41DC| 55
i 42DC| 8¢
52
43DC| 81
'; i 44DC| 69
L54 - 43DC| 53
- END OF HOLE AT 54.57|m
NSO 1 oM

FIGURE A-18E



@ﬁidnfredi engineering company, limited

BOREHOLE LOG 1
sheeT.. 1. oF.. . 6B ..
prouect,.. ... Kerr—CNRL Grum Joint Vemture . . . . ... PROJECT N9...1.<.41.\.i...€.’3.6.370
HOLE No... BH=Z =13 Equipment | LODgyear 34 "
LocaTion, . Faro, YUKOM. . i
patum,GEOURd e, COORDINATES: N................. oo
DATE: START, . ept.. l9th 2 GROUND, ELEV..........ooiiiiiiniiiiininnn e,
nanUNBEE: ....... gEﬁi%% ................................ Dm.“f§6 ................. BEARING.....................
SAMPLE CONDITIONS
CISTURBED UMDISTURBED MNOT RECOVERED
SS  SPLIT spoon_f?_l ,,,,,, men 0.0, ¥  BULK DENSITY (t/m’) X PENETRATION 'N' (m.ows/:wcm)
0¢  DIAMOMD coneBQ_“suza K PEAMEABILITY { cem/eac ) {3—& PLASTIC a LIOUID LIMITS
ST SHELBY TUBE . mm Q0. vV IN=SITU vANE (kg/em?) @ WATER COMTENT (w%)
A3 AUGER SAMPLE qu, UNCOMNFINED COMPRESSION (kg/cml) 5. WATER LEVEL
WER  WASH SAMPLE PP POCKET PENETROMETER (kc/cmz)
DO DRIVE OPEM Cu UNDRAINED SHEAR STAENGTH (kg/cm?)
SEOLOGIC PROFILE g | saweies TESTS TEST RESULTS N -
g 1 s 2| n B
pEPTH] ELEV. DESCRIPTION R 21| 8y MELE- EE.‘,
ft m m n 5] Ll - IS TN VS W TR S S | 2 |ee ize
0 10 20 30 40 50 60 1080 W}° | °
Sand, brown, gravel-
i 1y with some silt.
i Compact, sub-~angular
- to sub-rounded par- j%zl cs|4d N=60 3 {15 493]
: ticles. ®
Till: Brown silt 'and
2 j sand with some clay
and some gravel. 2 85|50 N=21 ket
Traces of cobbles ©
] and boulders. :
i Well graded, sub- 203137 11
angular to sub-
rounded particles,
4 1 compact. XB S5l 63 N=27
6:' Till: Grey silty and| |X&
o clayey sand with
ravel. Hi
some grave ighly 4 1ssl o w=30
plastic, angular to
J sub-rounded partic-— 5|88 0| N=31
les, dense,
_ \ 122940 114
] Traces of cobbles, 26 58/ 6( 0 - i
-8 ]
Till: ©live green
sandy clay with some
L] gravel.
] Slightly plastic,
1 very dense. 7 185| 8( B
1 Traces of cobbles. _‘
14
WESH I8 0O0%

FIGURE A-19A
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@montrea! engineering company, limited

BOREHOLE LOG
) SHEET . 2. 0F 6
PROJECT. ... Kerr-CNRL Grum Joint Venture . .. . . .  PROJECT rga..KAM...é,l,ﬁB,—O
HOLE NO . BR=77-13 gouiement  LOmgyear 34T
LOCATION . Faro, Yukom. ... ... ... .. U
DATUM . Graund. ... ... .. geeeiccne oo, ... .. COORDINATES: N E
oare sani SEBE. 1gEn 177 croup ELEv.
Fnise Qee. 4th '77. 0 . . ow 90° . . BEARING
SAMPLE CONDITIONS
DISTURBED UMNDISTURBED NOT RECOVERED
ss sPUT spooM .. 51 mmoo. ¥ BULK GENSITY {t/m®) X PEMETRATION 'N'
oc  olamowo core BQ size X PEAMEABILITY { cm/aec } [E—4 pLASTIC a LIGUID LIMITS
ST  SHELEY TURE mmOoD. ¥ IN-SITU VANE {kg/cm’ ) © waTEr content (w%)
AS  AUGER SAMPLE qu  UNCONFINED COMPRESSION (kg/em?) & WATER LEVEL
W5  WASH SAMPLE PP POCKET PENETAOMETER (kg /em?)
B0 DRIVE OPEN €4 UMDRAINED SHEAR STRENGTH (kg/cm?)
GEOLOGIC PROFILE a SAMPLES TESTS TEST RESULTS oe
—Z3 bt a Lu;_ug
DEPTH | ELEV. 185 @ w | #E 2l 5| ziz=
DESCRIPTION sz g|e|g Sl i3
it m| m 1971 o & llttjill!”co‘gu
10 20 30 40 50 60 080 W0 o | o {oT [2F
o
- g 8 85| 8( =2.32 @ 2230132064
- 12
14 S [SS| 50 N=106
L 0]
| Xlo 3350 N=119 ol
167
] Xllss 75| N=96 221273704
181 P
20-
- ] 128879 N=85 :
22 K 13SS| 0| N=163
MECO 38 0o

FIGURE A-19B



— @'montreul engineering company, limited -

BOREHOLE LOG
sieer. 3 . oF . 6
prosecT . Kerr—CNRL Grum Joint Venture .. . vve... .. PROJECT NO .1§AM 6163-0
HOLE Ne souement . Longyear 34
LOCATION Faro, YUKOM.. .. . e
paTuMm M LQUEL COORDINATES: N,
DATE . START GROUND, ELEV.......................
FINISH Dip, .. 9 ........................
SAMPLE CONDITIONS
DISTURBED UNDISTURBED NOT RECOVERED
§§  SPLIT spoau,_ﬁ_l_ ... mmO.D. ¥ BULK DENSITY [1/m) X PEMETRATION N’
oG DIAMOND COREBQ“,SIZE *® PERMEABILITY (cm/l-c ) [E-& sLASTIC & LIOUID LIMITS
ST SHELBY TuBE . .. mm 0.0, ¥ IN-SITU vaHE {kg/om?) © wATER CONTENT {w%)
AS  AUGER SAMPLE Qu. UNCONFINED COMPRESSION Mg /em’} . WATER LEVEL
WS WASH SAMPLE PP POCKET PENETROMETER {kg/em?)
0O DRIVE OPEN Cy UNDRAINED SHEAR STREMGTH (kg/cm’)
GEOLOGIC PROEILE e, SAMPLES TESTS TEST RESULTS :5
- > a
OERTH| ELEV. 5 (3% & w | o2 k| z|3
n DESCRIFTION £ (55 51z E g N 6 = U(') 5j
m m “0 Q -3 TN TRE TR VRN SR WA WS S 1 a 5
E 10 20 3040 50 60 7080 W]o S| 0~ [TF |7
More significant .
[ gravel content.
i L4189 Q=271
24 - Xls s910p¥=2. 444
i 23121131: 249
26 - Xl6 $810p .
o 22117| $$100 ;
28
30 7 52118| $$100 5
45 195104 .
MECO 2% oot

FIGURE A-19C



@montreal engineering company, limited -
BOREHOLE LOG
SHEET . 4. oF .. .. 6. .
PROJECT.., ... Kerr—=CNRL. Grum. Jeinkt. Venture...... .. ... . PROJECT No KAM £163-0
HOLE N9 .. . BH=77=103 e equiemenT . Longyear 34 7
LOCATION ., Far0,. YUK O e e
(07 1 R g e T SN COORDINATES: N .. ., ... .. E RN
.............. ¥ro DR I LT L L
DATE : STAHT..__E.Q,PEp...lg.th...!.7.7 ............................... GROUa%oEl-EV .................................
FiNISH,, Oct....... b T BIP . BEARING . ... . ...
SAMPLE CONDITIONS
DISTURBED UNDISTURBED HOT RECOVERED
55 SPLIT svoou,_S%_‘ mm 0.0 ¥ BuULK DENSITY (1/m™) X PENETRATION ‘N’
DG DIAMOND cons,,,,Q,,stzs K PEAMEARILITY [ em/iec ) [B—& pLASTIC & LIGUID LIMITS
ST SHELBY TUBE, . . .. .mmO0 V. IN-SITU vANE [kg/em? ) © waTER CONTENT (w%)
AS AUGER SAMPLE qu.  UNGCONFINED COMPRESSION (g fem?) . WATER LEVEL
. WS  WASH SAMPLE PP POCKET FENETROMETER (g /em? )
’ DO DRIVE OREN Cu  UNDRAIHED SHEAR STREHKGTH (kg/cm')
GEOLOGIC PROFILE a SAMPLES TESTS TEST RESULTS I
T 55 ) > a “‘g
DEPTH [ ELEV. ieg| g | w | 2l 5] 23
DESCRIPTION - siEF 2| x|y Slal & |53
t m| m wi® | o o "“""'Nﬂ\EN{e
10 20304050 60 7080 W oeie ¢
| I
o [34 Xzo sg10p%¥=2.36
% " 0]
] 222086 12
| 36 -
d
221 $310p e
38 -
<22 st3 N=406/[g
18 cm
140 7
- /'-' -_ “"_' -_ _—— —
| Predominantly silt
7 and sand sizes with
some clay and some
gravel.
|
H42 Xzsss:.oo N=251 [&
i i
44 2458100 N=152 i A RIS

MECO 18 oM

FIGURE A-19D



@montreai engineering company, limited

BOREHOLE LOG
sMeeT 5. or. B
PROJECT ... Kerr~CNRL Grum Joint Venture ... ... _PROJECT No  KAM 6163-0
HOLE N& . . . BH 77-13 EQUIPMENT . Longyear. 34 .. . . .. .
LOCATION . Faro,. Yukon. ... ... . e P
patum_ . Groupd.. ... Qe e USRS COORDINATES: N..._...... ., E. . .
DATE : STAﬂTBept'lgth’77 .......................... . GROUND ELEV. S e -
FINISH, | Octe  Ath. ‘77 . DIPL 90° ... BEARING ... ..
SAMPLE CONDITIONS
DISTURBED UMDISTURBED NOY RECOVERED
e
>
55 SALIT spoou,éa.b‘ mm .0, ¥ BULK DENSITY (t/m") X PENETRATION 'N'
0C DIAMOHD COREZ™ SIZE K PERMEABILITY ( cmfsec ) E-& pPLASTIC & LIODID LIMITS
ST SHELBY TUBE, , ., ... mmoD. vV IN=SITU vAME {xg/cm?) @ waTER CONTENT (w%)
A5 AUGER SAMPLE i UNCONFINED COMPRESSION {wa/em?) & WATER LEVEL
WS  WASH SAMPLE PP POCKET PENETAOMETER (g /cm? )
00 DRIVE OPEN ’ Gy UNDRAINED SHEAR STRENGTH (kg fem?)
CEOLOGIC PROFILE g | saweies TESTS TEST RESULTS . o |28
DEPTH | ELEV. 5 8% gi | ae <l Zas
‘| m cescaipTIoN
10 20 30 40 50 60 70 80 Wn\g S Rl
o
| =
I
46
ZZSSS 65 N=243
] [C,
48
i 12655100 N=312/[&
i 15 em
B Variable clay cont-
ent, slight to
medium plasticity,
7 521 27)SS1L00 N=250/
6 cm
ro2 |
3 1 2885| 0| N=150/
6 cm
29DC| 24
30| 85325 512269/
A ] d cm
oy - 31| 8§83 N=226/
" 18 cm
Till: Greyish green\
. . 32| DC28
J gravelly silt with

MECO 28 OO

FIGURE A-19E



sHEET 6. .oF. B . .

PROJECT,,,........ Kerr—=CNRL. Grum. Joint, Venture. ... ... prosecT no KAM 6163-0

HOLE N%. ... BH 7 7=k EQUIPMENT . T ongyear 3d ..o

LOCATION . . FATO ., RO e e e
DATUM .. .......> TOUN G COORDINATES: N................. E e,

pare: stamt. Setrp. 19th V7V GROUND ELEV.........cooves o oiiies oo oo e,

FINISH . Qat. - Ath M2 DIP ... ans.. BEARING .....................

SAMPLE CONDITIONS

DISTURBED UNDISTUREBED HOT RECOVERED

AN

§5  SPLIT spoon_,__,g, ..mmO.D. ¥ BULK DENSITY {1/m’} X PEHETRATION ‘N’
DC DIAMOWD CORE EJ_s;zz K PERMEABILITY { cm/sac } 34 PLASTIC & LIQUID LIMITS
ST SHELBY TUBE, . . . mmoo, vV IN-SITU vANE (kg/cm?) @ waTEr CONTENT (w%)
AS AUGER SAMPLE ﬁu, UNCONFIHED COMPHESSIOH{kg/cmz) 7. WATER LEVEL
WS WASH SAMPLE PP POCKET PENETROMETER [kg/cm? )
DO OFIVE OPEN Cy UNDRAINED SHEAR STRENGTH (kg/cm‘)
GEOLOGIC PROFILE o] SAMPLES TESTS TEST RESULTS M
= zﬁ b Q wg
DEPTH| ELEV. 5 g: A G | i [
w ml m DESCRIPTION IR AR wio|a algs
w [z il & FIRUY WO T S TR O B B |
10 20 30 40 50 60 70 B0 it Kt Rl
L some sand and some
i clay. Slightly 33 |SS4 | N=224 [ &
56 plastic.
] Some cobbles.
R — 34 |DCIL3
5 Predominantly silt
and sand with some
. gravel and traces of
clay. . 35 |5585| N=268 | &
¥=2.35
58 36D 9
162713720
] 37! 8480| N=286 &
607
END OF HOLE AT 61.34 m [X]38|83 0
MECD 28 O

FIGURE A-19F
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Vangorda Plateau

SUMMARY OF LABORATORY TEST RESULTS

0201-4655.15

PROJECT: PROJECT No.: DATE;___ B7-09-21
MOISTURE| ATTERBERG LIMITS | GAA!IN SIZE DISTRIBUTION
BOBREHOLE| DEPTH { CONTENT L L 1 Tiay e Send Gooeal DESCRIPTION
(%) %) %) (%} (%} {%) {%) {36}
1.3 12.4 27 16.5] 10.5 13 34 40 i3 SAND silty, some clay, some gravel
2.3 9.2 22 § 18.5 3.5 7 28 52 13 | SAND - silty, some gravel, trace of clay
3.2 10.7 25 | 17.5| 7.5} 14 28 46 12 | SAND - silty, some clay, some gravel
4.2 11.7 25 17.5 ‘ 7.5 13 30 42 a SAND silty, some clay, trace of gravel
5.3 14.5 23.4 1a8.0 6.0 9 26 Lé 19 SAND silty, some gravel, trace of clay
6.4 11.2 26.4 17.5 8.5 17 34 40 9 | SAND - sgilty, some clay, trace of gravel

FIGURE A-20
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X 403 668 6518 Curragh Res UWH Q4

. EBA Engineering Consultants Ltd, ‘

PARTICLE - SIZE ANALYSIS OF SOILS

Project: Va.ngwda Plateau - SIEVE PE{:::S?\:;»EGE
- Curragh Resources, Faro, Yukon 3-
Project Number: 020174655 .13 17y
Date Tosted; _____1987-09-18 »
Barehole Number: ::;'4"' 100
Depth: 2 97
Soil Description: Glacial Till o 38" 96
Cu: No. 4 87
Ca: - No. 10 78
Natural Moisturs Content: - 12.4 % No. 20 69
Remarks: SAMPLE 1.3 No. 40 62
No. 80 57
) No.100 51
| - No. 200 47
il ML FINE ]SA:E?NUM ]c(:u\m:d1 HNSHA;VE:@__RSE

SIEVE SIZES
=0 =100 T80 A0=M) =206 10,8 =d L by 30 4t 1T T

160

30

PERCENT SMALLER
S

30
0 ! - - ] . ) 7 : —r i -
.0005 .00t 002 008 .00 02 08 o 0.2 0.5 140 20 5.0 10 0 80

GRAIN SIZE - MILLIMETRES

Tested in accordaace with ASTM D422 unless otherwite noled. FIGURE A-2




'3;3’. 89,23 15127 X 4037 668 65t8 Curragh Res WH

EBA Engineering Consultants Ltd.

a5

PARTICLE - SIZE ANALYSIS OF SOILS
FERCENTAGE
Project: Vgngorda Plateau . I P ‘SIEVE PASSING
Curragh Resources, Faro, Yukon 3
1,
Project Number: 0201-465 5:.1.5 — .
Date Tested: 1987-09-18 ™
3 "
Borghote Number: . 1" 100
Depth: '2 96
Soil Description: .._......G] acial Till " 94
cu: No. 4 87
Cc' NO. 10 75
Natural Moistire Content: 9.2 % No. 20 54
Remarks: SAMPLE 2.3 3 No. 40 55
Na, 60 48
No, 100 42
No. 200 15
CLAY SILT SaND T GRAVEL
FINE | MepiuM  [COARSE  FINE | COARSE
SIEVE SIZES
100 .Tann ) 860 AN =M =20 =6 10 =4 LI A S S
o
80
70 .
[+ o :
lﬂ 80
- H:
b P
& % e
= I
& 40 P
] Pl
& -
l: 30
20 i.minw
=" . , P
e - l L — T il — —
Q00s 001 002 005 . 02 0% 0.f 0.2 0.5 10 20 5.0 10 20 4]
GRAIN SI1ZE -~ MILLIMETRES

pr—

Testad in aceordance with ASTM D422 uniess atherwise nated,

FIGURE A-22



'87 09,23 15128 2 403 668 6318 Curragh Res WH

EBA Engineering Consultants Ltd.

PARTICLE - SI1ZE ANALYSIS OF SOILS
SIEVE PERCENTAGE
Project: Vangorda Plateauy PASSING
Curragh Resources, Faro, Yukon 3
‘ "
Project Number: __0201-4655.15 t/a
Date Testad: 1987-09-18 _ ) 3'"
Barehole Number: - 1""
I "
Depth: — 2 109
+ N 3 ”
Soil Description: Glacial Till /8 97
Cu: e — No. 4 88
Ce: No. 10 78
Natural Moisture Content: 19,7 % |__ No. 20 68
Remarks: SAMPLE 3.2 No. 40 60
. No. 60 . st
No. 100 59
Ne. 200 42
SAND GRAVEL
CLAY SILT FINE | MEDIUM  |COARSH  FINE | COARSE
SIEVE SI2ES
100 200  TI10D <00 240e0) =20=8 rlU =y 24 L A A R N 1 A S
30
80
70 -é,. U;:l Kl
T P
w :
- GO G
-l :
o4 .
g &0
- P
& a0
Q A
g -
a 30 ;
0 .. A
10 r"‘" ‘ ,
0 — ] T = :  E— :
0005 00t 002 o0s 0t .02 05 01 02 05 1.0 20 50 10 20 5O
GRAIN $1ZE « MILLIMETRES
'A

Tested in acecordance with ASTM D422 unless atherwise noled, FIGU R! a-!g




e ' o '87 P9-23 15138 Z 403 668 6518 Curragh Res WH a7

EBA Engineering Consultants Ltd.

PARTICLE - SIZE ANALYSIS OF SQILS

Project: Vangorda Plateau SIEVE PE?:;ES'E%GE
| Gufragh Rasources, Faro, Yukon 3
Project Number; __ 0201-4655.15 1,
Date Tested: 1987-09-18 1% 100
Borehole Number: ‘;’:4" 9y
Dapth: 2 96
Soil Description: Glacial Till /g 92
Cu: No. 4 85
Co: No. 10 22
Matural Moistura Content: 11.7 % No. 20 66
Ramarks: SAMPLE 4.2 _ ’ Nua. 40 3
No. 80 53
Ne. 100 49
é 3 No, 200 43
CLAY SILT FINE —[SAI\?E%IUM _ [(:D.o.HSEf| FINEGH“lVEtoansg
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Tested in aceordance with ASTM D422 unless othurwise noved. FIGURE A-24
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Dapth: 90
Soil Deseription: Glacial Till 3/ a8
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Natural Moisture Content: 14,3 % No. 20 59
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Tasted 10 scgordance weth ASTM 0422 unless atharwisa noted, FIGURE A-25
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TEST PIT NO. 1-87 TEST PIT NO. 2-87

Depth Depth
(m) (m)0
09 ~Turganics T “Targanics
L . Clayey silt with pebbies Clayey silt, greenish brown,
1 Boulders up to 5 cm (5-10%) loose, crumbly
§ Greenish brown 11 2% Boulders u? to 30 cm
imed. to high plasticity _L low to med. plasticity
2 Brownish green clayey silt 2 End of Hole at 1.8 m.
______ sandy silt, some clay,
;% someygréveT & ) TEST PIT NO. 3-87
: d. ticit
3 med. plasticity 04 —T——O0rganics
- Clayey silt
. End of Hole at 3.3 m. X 2% boulders up to 30 cm
. i
—L Shaley bedrock
5 2 End of Hole at 1.4 m.
TEST PIT NO. 4-87 TEST PIT NO. 5-87
094 — 09 -T—0rganics
Organics - black, brown Lo g b :
_Tlayey silt with ice lenses -L00se, crumbly clayey silt
. 1 . Clayey silt 1. Loose crumbly clayey silt
""""" g |_med. plasticity Tannish colouring
Crumbly clayey silt Boulders up to 75 cm.
2 tannish brown with boulders 2
4-6 cm, poorly sorted
3 A 34—
Loose crumbly clayey silt
tannish colouring
4 4 4 4 Boulders up to 75 cm
5 4 e 54—

End of Hole at 5.0 m, End of Hole at 5.0 m,

VANGORDA WASTE DUMP TEST PITS
September 3, 1987

FIGURE A-27




Depth
(m)

0 -

1]

2

- TEST PIT NO. 6-87

I Overburden - reddish brown
fine grained
- some organics

- Bedrock at 0.35 m.

End of Hole at 0.35 m.

TEST PIT NO. 8-87

[ Organics
Clavey silt, fine grained
2% - 5% boulders up to 30 cm

Brownish green tan colour
Tow plasticity

End of Hole at 5.0 m.

TEST PIT NO. 7-87

Depth
(m), .
1 1= Organics
Clayey silt - crumbly, greenish tan
2% boulders 2 cm - 8 cm
14 | Tow plasticity
- grades with up to 5% boulders
2...
i
3-.
4 -
5d 1
End of Hole at 5.0 m.
TEST PIT NO. 9-87
07 —TBrganics - black w/white inclusions
Clayey silt, crumbly
areenish tan colour, 2-5% Boulders
14 up to 50-cm., low to med. plasticity

Clayey silt

2 low plasticity

crumbly and fine grained
2-5% boulders up to 40 cm,

5_ P —

End of Hole at 5.0 m.

VANGORDA WASTE DUMP TEST PITS
September 3, 1987

FIGURE A-28



TABLE 3-

VANGORDA PIEZOMETERS

|
IPTEZ0. IDRILL |NORTHINGS  |EASTINGS |COLLAR  |PIEZO. PTEZOMETRIC
DESTG. |HOLE (m) (m) ELEV. (m) |SETTINGS (m) [LEVEL (m)
VPH-1 187-v-24|6 903 286.1 594 253.7 |1 162.68 |1 077.95 |1 163.3
YPH-2 187-V-2816 903 627.8 1594 003.3 |1 174.47 |1 124.49 |1 169.9
VPR-3 |87-V-2906 903 522.2 {593 830.3 |1 151.82 11 068.00 |1 £40.2
1137.19 |1 138.9
1145.72 11 147.5
VPH-4 |87-V-26|6 903 162.0 1593 938.0 |1 146.68 11 097.30 |1 125.7
VPH-5 [87-V-27!6 903 444.0 |593 945.6 |1 142.30 1 055.13 |1 129.8 |
1 124.01  IFROZEN !
[UPH-6 187-V-23[6 902 965.1 [594 412.9 |1 155.99 |1 126.43 |1 153 }
' : :
yPu-7 137-v-2516 903 200.0 594 166.0 [1 160.13 |1 086.98 |1 135.7 |
| T114.26 11 135.7 !
! 1 136,21 |1 138.4 5
s T
j 'vi3R |6 903 349.0 [594 007.0 1 134.9 1 134.3 |
| f
E v307 |6 903 309.5 (594 064.5 |1 1135.7 11357




TABLE A-2

GRUM PIEZOMETERS

PIEZC. [DRILL [NCRTHINGS BASTINGS COLLAR PIEZOC. PIEZOMNETRIC
DESIG. |HOLE (i) {m) ELEV. (m) |SETTINGS(m) |LEVEL (m)
GPH-1 |87-G~2016 905 271.4 592 875.7 |1 301.89 j1 271.41 1 302.4
GPH-2 187-G-19i6 905 022.5 [592 812.3 i1 299.93 !1 238.41 1 301.0
GPH-3 187-G-17:6 904 465.6 [592 558.7 i1 260.08 |1 124.09 1 255.5
. 1.189.98
1 214.30
GPH-4 |87-G-13 (6 904 836.% {592 834.0 |1 286.97 1 287.0
| GPH~5 187-G-16(6 904 817.3 (592 471.0 |1 301.50 i1 219.21 1 .257.0
1 275.59
GPE-6 187-G~9 (6 905 092.7 [592 393.2 11 301.5 1 194.83 1 265.5
1 235.87
PL-1 6 905 061.5 1592 714.5 11 304.00 1 304.5
,DL-2 & 905 261.0 1592 138.5 (1 309.8 1 298.00 1 298.8
iDL—3 6 904 922.0 (592 025.0 !1 301.0 1 291.50 1 291.5
‘DLWQ 6 904 472.0 592 420.0 |1 259.2 1 254.3 1025%4.3
%WATER VELL f 904 448.6 1592 168.3 11 275.8 1 278




'RESULTS OF SEVERE SLAKING TEST

-

TABLE A-3

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

NEUTRAL.

EFFECT.

ACIDITY POTENT.* NEUTRAL.®

SELECTED INTERVAL SAMPLED INTERVAL pH 5§ HAX

" DRILL Hidpoint Upper Lower
| WASTE ROCK TYPE HOLE (n} (n} (n) POTENT, *
' ERibbon banded graphitic 440 V26R 40,0 39.6 40,2 5.4 5.77¢  130.0
H quartzite 440 ¥313 35.0 3.1 35.4 6.2 11.160  347.0
Pyritic quartzite 4C9 V94R 68.0 63.0 68.6 6,2 18.700 584.0
ry ) : 4C8 Y3ER 55.0 54.4 54.7 5.7 28.800  $0G.0
. iPyritic massive sulphide 4EQ V95R 68.0 68.3 68.9 7.6 38.508  1260.0
AVERAGE 5.2 20.57¢  662.2
STANDARD DEVIATIGN 9.8 11.844  369.3
" Altered 4L0 V312 52,0 53.3  53.9 6.6 7.490 2340
I iohyllite Lo V32 60.0 50,0 60.7 7.6 LB 148.0
4L3 Y1438 20.0 20,4 21.0 6.6 1,580 9.4
iLé Y143R 56,0 50.0 50.6 8.3 0.527 16.5
iLb Y35k 30.0 29,7 30.3 7.7 0.460 14.4
L7 Y95R 35.0 35.1 35.7 6.9 2.74D 85.%
§ AVERAGE 7.3 2,923 913
| STANDARD DEVIATION 0.6 2,510 78.4
. iCarbonaceous phyllite 5A0 ViR 45,0 44,8 85,4 2.0 1,730 54,1
543 V28R 45.0 5.1 45.7 7.8 2,090 55.3
| 546 V28R 50.0 48.8 9.4 7.8 1.790 85,9
AYERAGE 7.9 870 58,4
STANDARD OEVIATION 0.1 0,157 i9
Phyllite 5605 YV27R 40.0 39.9 9.5 8,1 1,230 38.4
{7 %0me weakly calcareaous 585 VI6R 60.0 59.7 60.4 7.5 0.83¢ 26,1
. iand some nat. 586 Y26R 20.9 0.0 6.4 710,728 22,8
" “fquivocsi as to what 5862 V20R 50.9 49.4 50.0 &4 0.586 18.3
_tormation 5862 Y319 26.9 19.8 20.¢ 7.3 0.482 15.1
L 587 V958 40.0 §0.2 40,7 7.8 B.302 3.4
587 V27R §5.2 3.6 56.3 7.9 0.619 14.3
3870 Y95R 40.0 39,6 0.2 7.2 G.315 16,1
500 Y96R 57.0 56,7 57.3 8.4 6,038 1.8
AYERAGE 7.3 0.595 8,6
STANDARD DEVIATION .1 0.3 9.7

—
L B F¥Y
]
[

-4,
-19,
=18,

-l

2w o La o~k on

[ SR O



TABLE A—5A:ACI0/BASE ACCOUNTING TEST RESULTS - GRUM

SELECTED

INTERVAL SAHPLED INTERVAL pH % 5 MAX NEUTRAL. EFFECT,

DRILL Upper Lower Upper Lover ACIDITY POTENT.* NEUTRAL.®

. WASTE ROCK TYPE HOLE (n) {m) (n) POTENT.* '
i IZCZREISDIZZzzZRRIRT=z=zD Z=Z==R = EEEmEE=C === 41 - -ttt ettt sttty et
Ribbon banded graphitic 44D A225 59.5 60.2 59.5 60,3 7.6 0.817 25.5 28,82 3.3
I quartzite 4AD 4201 132.9  141.9 1392 139.8 7.6 6,720 210.0  68.68 -141.3
. 440 4207 126,2  130.3 1278 128.6 6.9  $.890  309.0 37,02 -272.0
4A0 4203 112.6  126.4  114.5  115.2 6.3 15.800  488.0  33.18  -454.8

4AD 4204 142.9  150.1  146.6  147.2 5.0 2,180 58.1 10,73 -57.4

4AD 4211 96.3 1130 184.6  105.4 4.9 16,9060 528.0 0.68 -527.5

AVERAGE 5.6 8,685  271.4  29.82  -241.5

STANDARD DEVIATION 1.0 6.122  191.4  21.50 196.7

“1 Pyritic massive sulphide 4EC A211 125.7 128.0 128.3 129.2 5.9 44,900  £400.0 40,61 -1339.4
: 4E0 4211 129.7  136.3 131.0 131.6 5.8 47,700 1490.G  33.92 -1e51.1
4E0H 4202 173.6 1267 173.6  174.2 5.6 36,900 1:150.0  76.58 -1073.4

4E0 4212 167.2  149.2  147.2  147.7 3.6 47.500  1480.0 4,85 -1475.2

4£0 4212 153.2  15¢.7  153.2  154.0 5.7 47.400  1430.9 003 -1475.0

AVERAGE 5.9 44,830  1400.0  33.00 -1367.8

STANDARD DEVIATION 0.6 4319 129.2 6.9 1829

" Alterea phyllite 4L0 A201 1667  171.7  167.0  167.5 8.0 LSS0 464 16,26 -30.1
oo 4L0 4201 1764.6 186,06  181.5  182.0 7.8 1,87 §2.7 2576 -7h.4
4L004L6,6L2) 4075 323.6 . 347.85 3261 .326.7 8.2 0.316 3 153 L 5.8

4L0 4087 380.7  394.0  384.7  385.3 8.3 12100 378 16,59 -2

407 4054 75.5 84,8 77.1 77,7 8.5 4,154 0.3 q5.38 il.i

4L2 4203 133.5  137.3 1335 134.5 6.9 8. 7LD 2720 16.33 -29%.7

(L6 WEAK  ADSO0 80,7 90.5 87.5 88,1 7.8 0,778 2%.3 26,82 2.5

4Ls7 4054 1.4 76.5 7.4 75.0 7.9 1.880 $5.3 35,92 2229

467 9 4085 403.3 4129 4068 3962 8.6 0.5% 5.6 10.75 7.4

"""" AVERAGE 8.0 - 1,87  58.5  23.5r  -35.2
STANDARD DEVIATION 0.5 2,484 7.6 10,58 0.3

_ {erbonaceous phyllite 3403 A035 32 32100 33 7.5 1.390 434 15,92 7.5
. 541 9 NINOR AD39 15.3 0.2 17.7 18,3 7.3 1D Q. 29.13 -1
346 4221 175.3  204.9  183.0  183.8 7.7 2.060 Bl.b 17,25 -47.2

SA6+-1 A039 163.8 1731 1669 147.3 7.4 0.997 3.2 2711 4.1

SAB(5AL9) A2l 15.8 23.7 17.3 17.7 7.4 2.370 741 33.25% -40.8

5A61 A218 186,46 175.3  166.0  166.8 3.6 0.677 6.9 12,21 -2.7

AVERAGE 7.6 1,451 i5.4 25.83  -19.5

STANDARD DEVIATION 0.6  0.829 19.7 8.46 17.3



TABLEA-5B: ACID/BASE ACCOUNTING TEST RESULTS - GRUM

SELECTED INTERVAL SAMPLED INTERVAL pH % 5 HAX NEUTRAL. EFFECT.
DRILL Upper Lower Upper Lower ACIDITY POTENT.* NEUTRAL.*

KASTE ROCK TYPE HOLE (m] {n) (m) POTENT. * ’
. Yangorda formation 580 A123 29.6 37.3 29.6 30.7 8.0 0.207 6.5 125,98 119,35
fg,calcar‘eous phyllite 580 A125 39.6 55.2 £6.8 45.3 8.2 6.239 7.5 123,33 115.8
S 580 A227 20.3 27.7 22.2 23.0 7.8 0.539 16.8 26.85 10.1
. 580 4024 10.0 40,8 16,2 16.8 8.8 0.146 b6 126,94 122.3
580{500) ADS9 96.1 109.2 96.9 97.5 8.5 0.331 18.3 h2.19 51.9
5B0ZMINOR (584059 128.6 136.1 128.9 129.5 7.9 0.072 2.3 224,23 221.9
5B0 8 MINOR AB6i 113.0 125.6 116.9 117.5 8.4 0.392 12.3 156,70 1444
583+-8 AD87 104.0 114.5 104.2 104.9 8.3 0.058 1.8 234.89 233.1
583+-8 A214 111.2 117.6 114.3 114.9 8.2 0.018 0.6 86,86 86.2
AVERASE 8.2 0.2 1.8 129.8 122.8

STANDARD OEVIATION 0.3 0.2 5.1 64.8 58.0

Mt Mye and Vangorda 360 4222 98,2 115.0 98.5 99.5 a1 0,184 5.8 53.74 47,9
. iformations 260 AD39 118.6  143.8  120.1  129.7 7.7 0,741 23,2 16.48 b7
Mon-calcareous phyllite 360 4235 1131 117.5 115.,0 115.8 7.9 0.368 11.5 11,02 -0.5
- 360+-$HINOR 4033 111.9 134,27 115,38  ilé.4 7.9 0,016 0.5  29.7: 29.2
360+-9 ADB7 257.9  273.3  2%9.1  289.7 8.6 043 130 14,48 11
360(363) (4LeAGTY 192.0  201.9  200.9  20L.5 3.2 0.373 1.7 54,58 2.9
S4b A226 . 78.3 8.0 82.3 83.0 7.6 0.515 6.1 37.15 0.0

| G9(346)  A227 79,2 90.2 79.5 80.2 7.8 0,410 12.8  12.¢90 2
; 5862 A2L4 728.6  238.1  229.0  2258.5 8.3 1.020 3.9 7,09 -3
| 58652 NINOR AGS9 145.6  152.7 146,99  147.5 3.0 0.479 5.0 171,90 155.8
| SB6 § MINOR AO39 75.2 88.3 75.6 78.3 8.3 0.345 10,8 16,72 5.5
AVERAGE 3.0 0.4 13.9 38.7 34,8
STANDARD OEVLATION 0.3 0.3 7.9 4.9 6.6

kg of Calcium Carbonate Eauiv./tonne of Material




< RESULTS GF WET DRY CYCLE TESTING

TABLE 4-6

daily record

Number
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0.05
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¥319

Vangorda whole

V3CR

104
114
124
134

4
0
0
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150 4C7 Vangorda whole?
190 4G Vangorda whole
160 £L7 Vangorda whole

15 3604/ Grum

ViR
VoiR
V3188
a2l

144
154

1stox {stox]

&

186.4 183.8 D.3%

jox

fox

468.6 468.2 0.1%
276.1 215.2 0.%

164
174
184
194
208
214

7.6 306.6 0.3

4159 415.7

whole
whele

U148
U152

0

0.0%

15 36082 Grum

138 360

0.4%
0.6%

201 200.6 0.2

3509 349.6

Grum  whole
whole
whole
whole

173 5604/ Grum

Ui9
A67

310.0 398.9

193 5802  Grum
80 5AC
201 41O
107 580
303 500

4215

24
234
244

1

&

209.5 2069 2.2%

Grum
335.9 3335

M7
A6

0.4%
0.2%
6.2%

whole
whole

Grum

c
0
1

Grum 351.2 350.5

4208

254
264
24

»
[=
=
Ill-o

289.7 287.4 0.8%

249.7 289.1

whole
vhole

Grum

92 546+ Grum

Al0
Vit

L
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strong cxidation noted

oxidation or increase in oxidation noted

oxidation along fractures noted

oxfr
o

development or widinrng of a crack neted, but core not yet broken
breakage of core into two or more separate pieces noted

flaking of core along micaceous foliation roted

br

1l




51
2
24

2
2z
89 1 89

1
1
1
1
1
1
1
)
i
'
i
1
1
1
1

149 11

1
1
1
I
1
1
3
i
1
I
1
|
1
[}
1
1
1
1
1
1
)
1
'
i
1
1
1
1

147

1

i

1

E
B9 | 8%

1

ety
~at o~ 1
-t e r
hsd ! —_— e e e MR e W A T uE =
1
o~ oo
G — o |
b ! e ok mm ok HE T e AR e mm e e mp e A e v e A W e Gt = e e e e W
'
[ LS e -
b=} — o3
b ¢ e e m WA R mm ke e e W e e e e e Bt M e e A e e b
¥
~ LAV in T L 3
"y — oa \
hand ! e e e — e =
'
u LV IR~ I
e &
=2 ! e MM o md R AR e e g e o e e et e
[ o~ o oo
e & 1
had ! —em e e o e M VR e o W
1
o] o~ o
] R~
hagid ! e o W e R M b s e R e mm T W e e =
)
<« Ot e O
] B
b ] e e A e ek W N W RT e em o pm e e e e e e e e v
¥
" — o~ g )
i FaVIR - T |
hige ! e W el S e B M AR AR M e e e e o e e e e =
1
—t —_ o)
o4 [aYI:=) 1
hap ) o A MR ek P Me B e p e e o
— e o
& 90

1
1
(
t
|
1
]
t
|
——— | ——
I
1
t
L]
1
1
1
1
1
1
]
I
I
L

i (116 1119

— o o
& oo
e mme |
N f
TR b= R - S
1
o~ - o]
- == | =
- ! i e e e SR e -
f d
[==] —_— oo
= [==] —
[ — I
I e e il bl ittt ettt Ptk
T P — o o
5= (=] — ]
Sl ! AP k= . ae  m a —m wmem WTE e T e
Bpmm T e mm wmme s we S Somo oo oo oo S —u S s oo oo o oo
sed u L e R = N
a o T I |
= ! e e i e W ok M o mm e e et e v A TF ek e e e e e e ew e e MR e
1
] o4 00 oa |
i
cLLIaz 5 e o e e e e o o e e

1
22

t
i
1
I
i
88 | 88
|
Bt
!
\
!
1
1
t
|
i
1
i
i
1
i
I
1
1
1
1
(
i
1
i
1
f
3

3
i
1
}
1
I
i
1
I
|
|
1
t
i
1
L
1
I
t
I
1
t
I
I
1
1
H
i
I
|

1
L
[}
I
H
t
]
t
1
I
]
1
1
!
]
1

1
4
1
I
i
1
[}
I
I
1
L
t
1
'
I
1
l
1
|
1
1
1
H
i
L
L]
1
i

AR CERIER IR
71160120 16
88
r

]
1
]
t
1
1
I
1
[}
I
]
3
1
[}
1
I
1
!
1
1
1
|
t
i
1
L
i
1
i
H

B3 1 88} &

12
51

o

™~ i -] e
e T L R .

3 D28 R

L e o e e B e e i e e e - ———— —— —— ——

o - o )

S N} ...mwu e,
i eI T LI -

B g m

1
15

1
1
!
I
i

88 | B8 | 88 1 88
; ——

t
5
1
I
1
I
1
1
I
1
1
4
1
1
1
1

4316550
i
10

1
1
3
1
1
H

1
1
)
i
1
'

LY BRI
11
88 | 88 |

I
i
1
1
1
1
L
]
[}
I
i
1
1
1
1
1

32
88

i
I

25 |
88 |

ier

13
1
1
3
1
1
H
|
88 |
-
]
1
b
b
1
1
1
]
1
1
1
1
1
]
lax

1
1
i
1
1
1
1
1
1
i
[}
1
i
1
1
1
1
1
{
H
|
1
i
1

Ead L > > —_— > e
. 2 22 =l e o -2 8

i
88 | 88 | 83 | 88
i
1
1
r
i
g
3
1
t
1
1
]
tox
0
jox

jox

1
1
]
1
|
1
H
1
1
]
1
1
H
1
I
]
1
|
1
§
1
1
1
I
i
]
I
1
1
1
I
i
I
|
i
1
I
¥
|
|
[}
1
|
'
1
I
}
[}
|
3

0
0
lox

TABLE &~7: RESULTS OF FREEZE THAW CYCLE TESTING
1
1

TL9i M8 ntR
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I
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1
1
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H
1
| B8 88
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0|
1 1
1 1
1 3
] 13
o
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1 1
1 1
Lox,br |
1 ]
1 1
E)
1
1
1
1
1
1
b
1
1
L]
1
1
I
Jot
10%
tox
10X
fox
1 I
10): .UX

Elapsed

Number Days:

of Days
with Honth:

Hoted Year
1
i
1
il
1
i
i
1
3
2
1
]
1
9
1
1
3
1
2
0
1
3
1
2
i
3
9

Number
of Days
with
Breakage
% Cracks or
1]

0

0

0

0

1

0

12

5

3

3

a

0

¢

0

]

2

0

]

0

1

0

[

i

1

2

A

Weight teight Weicht Flaking Oxidation Date:
Hoted

Loss
1.2%
0.0%
0.1%
0.1%
0%
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%
2.7%
6.4%
0.1%
1.0%

{an)

(gm)
127.4 125.9

297.4 290.3
240.2 239.9

615.8 4150
398.1 39%.8
538.2 557.0
502.0 496.9
5169 406.5
346.3 343.6
£87.9 485.%
236.8 236.3
190.7 190.9
28,3 248.2
136.6 136.5
515.6 515.3
319.7 31%9.0
471.1 470.0

395.6 394.9
125.7 125.8

379.7 319.4
165.9 1£6.0
587.7 575.6
393.9 392.3
166.4 166.2

277.8 7.4
290.9 2915
£49.6 445.C

Core

Vang. split
Vang, split
Vang, spiit
Vang. split
VYang. whole?
Vang. whole

150 416 Vang. whole
Vang. whole

100 4L,4L Vang. whole
Vang. whole
Vang. whole
Vang. split
Vang. split
Vang. split?
Vang. whole?

160 419 Vang. whole
160 &7 Vang. whole
15 360+/ Grum whole
15 360$2 Grum whole
138 360 Grun whole
173 5B0+/ Grum whole
193 5802 Grum whole
86 5A0  Grum whole
201 6L0  Grum whole
107 580 Grum whole
303 500 Grum whole
92 Sh6+f Grum  whole

130 586
90 586
150 4C7

140 4A
215 4A
160 54
140 4L
150 54
140 4€
140 4a*
150 4E

Depth Rock  Pit Type of Initial Final
170 &4
155 4E

V30R
V307
Vi2eR
YZIR
V133R
V310
V143
ViR
V319
V30R
V28R
Vil
V6OR
Yil7R
V63R
V318R
vzt
140
Uis2
A
A67
A215
Al137
A62
4208
AlG
¥

Number Hole (feet) Type

Sampie Drill

18
2B
38
8
68
7B
88
9B
108
118
128
138
14B
158
168
178
188
198
208
218
228
238
248
258
268
218

56

oxidized or an increase in cxidation noted
broken into two or more separate pieces
cracked but not broken into separate pieces
flaking aiong the mitaceous foliation

cracked in N places
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TABLE A-8
ROBINSON SRK - CURRAGH
HUMIDITY CELL TEST

SULPHIDE COMPOSITE

I
| 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 CaCO3) -=(mg/L CaC03)-- (mg CaCO3/100g) (mg/L)  (mg/100g)
|
|
1 7 ] 6.4 321 730 9.5 0.0 30.6 1.4 360 16.0
2 14 | 4.20 396 668 0.0 NA 35.2 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 6.2 37.8 8.2 220 33.6
5 33 | 5.37 507 556 9.1 c.0 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 36 | S.44 213 N1 4.0 0.0 45.1 17.9 260 94.0
2 63 |  4.67 281 380 0.6 0.0 18.9 18.8 170 102.0
10 70 |  5.63 197 356 4.2 0.0 34.6 20.4 160 109.5
1" 77 |  5.54 236 449 2.1 0.0 40.2 22.6 200 120.4
12 8 | 5.25 354 557 1.7 0.0 66.0 26.8 240 135.5
13 M | 4.64 209 499 0.6 0.0 61.6 29.5 240 146.0
T4 8 | 5.32 242 346 1.6 0.0 24.0 30.6 160 133.6
15 105 | 5.40 364 408 2.1 0.0 37.6 32.6 215 165.0
16 12 |  3.37 197 470 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 6.0 36.8 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 11.3 49.7 380 242.5
22 154 | 4.92 175 801 4.2 0.0 107.6 35.5 410 264.8
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 é0.2 64.5 250 304.8
25 175 | 4.49 416 370 0.0 0.5 38.8 66.4 180 313.6
26 182 |  4.60 443 358 2.0 0.0 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 0.0 0.5 32.0 76.5 155 348.4
29 203 | 4.59 33 433 1.9 0.0 47.9 78.6 210 357.6
30 210 | 4.55 351 391 2.0 0.0 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
I




TABLE A-SA
HUMIDITY CELL TESTING

METAL EXTRACTION

SULPHIDE COMPOSITE

CUMULATIVE WATER EXTRACT ICP ANALYSIS (mg/100 g sample)

I I
| CYCLE] Al sb As Ba cd Ca cr Co Cu Fe Pb Mg Hn Ko Ni Zn |
| | 340 * na 2n 2.0 0.7 210 4.1 19.6 232 >15% 460 180 169 0.1 3.5 97 ]
I ! J
I I |
| 1 | o0 0.01 6.01 0.00 0.0 4.94 0.00 G.02 0.c0 0.00 0.02 0.87 1.55 0.00 0.01 6.00 |
| 2 | ¢.02 0.02 6.02 6.01 0.0 9.36 0.00 0.0z 0.00 6.02 0.1 1.50 2.76 0.00 0.02 1.08 |
{ 3 | o0.03 0.03 0.03 0.01 0.02 12.32 0.00 0.02 0.00 0.04 6.20 2.27 4.25 0.00 0.03 2.57 |
i 4 | 0.04 0.04 0.04 0.01 0.03 14.96 0.00 0.02 0.00 0.05 0.29 2.68 5.06 .01 0.04 3.67 |
| 5 | o0.04 6.04 0.04 0.02 0.03 17.58 G.00 0.02 0.01 0.07 0.39 3.09 5.86 0.0% 0.65 5.04 |
| 6 | 0.05 0.05 0.05 0.02 0.04 19.89 G.00 0.03 0.01 0.12 0.54 3.9 7.42 0.01 0.06 7.09 |
| 7 6.06 0.06 0.06 0.02 0.05 22.12 0.00 6.02 0.01 0.13 0.63 4.51 8.30 0.01 0.07 8.33 |
| 8 | o.07 0.07 0.07 6.03 0.06 24.12 0.01 0.02 0.01 0.17 0.74 5.07 2.55 0.01% 0.08 9.70 |
} 9 | o0.08 .08 0.08 0.03 0.06 25.73 0.01 0.01 0.01 0.21 0.856 5.56 10.46 0.01 ¢.o8 0.8 |
| 10 | ©0.09 0.09 0.09 0.03 0.07 27.28 0.01 0.01 0.0 0.25 0.98 5.98 11.19 0.01 0.09 11.78 |
| 11 | 0.10 0.10 0.10 0.04 0.07 29.39 6.01 0.02 0.02 6.29 1.13 6.62 12.30 0.02 c.10 12.97 |}
| 2 | 0.1 0.11 0.11 0.04 0.08 32.21 6.01 0.03 0.02 6.31 1.26 7.84 14.45 0.02 0.11 14.76 |}
| 13 | 0.12 0.12 0.12 0.04 0.09 33.86 0.01 0.02 0.02 0.43 1.39 8.43 i5.60 0.02 0.12 16,17 |
| 14 | 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 6.0z 0.12 16.96

| 15 | 0.14 0.14 0.14 0.05 0.10 37.60 0.01 0.02 0.02 0.52 1.73 .37 17.18 6.02 0.13 18.05

| 16 | 0.15 0.15 0.15 0.05 0.1 39.58 0.01 0.02 0.02 0.55 1.88 10.00 18.24 0.02 0.14 19.16 |
{ 17 | 0.16 0.16 0.16 0.05 .1 41.39 0.01 0.02 0.03 0.66 2.08 10.59 19.28 0.02 0.14 20.43 |
| 18 | 0.7 0.17 0.17 0.05 6.12 43.43 0.901 0.02 0.03 0.81 2.29 11.23 20.40 0.03 6.15 21.65 |
| 19 | 0.18 0.18 0.18 0.05 0.12 45.39 0.01 0.0z 0.03 1.02 2.52 11.89 21.66 0.03 6.15 22.96 |
| 20 } ©0.19 0.19 0.19 0.05 0.13 47.45 0.0% 0.03 0.03 1.18 2.74 13.02 23.86 0.03 0.16 25.06 |
j 21 | 0.20 0.20 0.20 0.06 0.14 49.77 0.01 0.902 0.04 1.86 2.96 14.03 25.93 0.03 0.17 2r.22 |
| 22 | o6.2% 0.21 0.21 0.06 0.14 52.33 g.02 0.03 0.04 2.18 3.15 15.5¢ 29.32 6.03 0.19 30.89 |
| 23 | o0.22 0.22 0.22 0.06 0.15 55.47 G.02 0.03 0.04 2.33 3.36 17.03 32.44 0.03 0.21 34.02

| 24 | o0.23 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 { 0.2 0.24 0.24 6.06 0.16 39.11% 0.02 0.02 0.03 2.93 3.82 17.84 34.09 0.04 0.22 35.89 |
| 26 | 0.25 0.25 0.25 0.07 c.17 61.41 0.02 0.04 0.06 3.3 4.05 19.71 37.83 0.04 0.24 39.60 |
i 27 | 0.26 0.26 '0.26 0.07 0.17 62,35 0.2 0.02 0.06 3.70 4.21 19.87 38.26 0.04 0.24 40.23 |
| 28 | o0.27 0.27 0.27 0.07 0.17 64.13 0.02 0.03 0.07 3.97 4,37 20.51 39.50 6.04 0.25 41.45 |
] 29 | o0.28 G.23 0.28 0.07 0.17 65.59 0.02 0.02 0.07 4.10 449 20.92 40.29 6.04 0.26 42.20 |



TABLE A-9SA (conf'd)

HUMIDITY CELL TESTING
METAL EXTRACTION

SULPHIDE COMPOSITE

CUMULATIVE WATER EXTRACT ICP ANALYSIS (mg/100 g sample)

CYSLE] Al sh As Ba cd Ca cr Co Cu Fe Pb Mg Mn Mo Ni Zn
| 340 % na 271 2.0 0.7 210 4.1 19.6 232 >15% 440 180 169 G.1 3.5 597
|
|

30 | o0.28 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

31 | 0.29 0.29 0.29 0.07 0.18 66.61 0.02 0.03 0.08 4.354 4.63 21.34 41.08 0.04 .26 42.96

32 | 0.30 0.30 0.30 0.07 0.18 &7.62 0.02 0.G3 0.09 4.82 4.79 21.79 42.03 0.05 0.27 43.94
|

* assay in mg/100g unless otherwise indicated



TABLE A-9B
HUMIDITY CELL TESTING
LEACHATE AMALYSIS

SULPRIDE COMPOSITE

WATER EXTRACT ICP ANALYSIS (mg/L}

l

|
[CYCLE | Al sb As Ba £d Ca Cr Co Cu Fe Pb Mg Hn Mo Ni Zn
| <0.20 * <0.20 <0.20 <0.010 <0.010 <0.050 <0.015 <0.015 <0.010 <G.015 <0.050 <0.010  <0.005 <0.030 <0.025 <0.005

I

!
1 | <020 <0.20 <0.20 0.089 0.130 111.0  <0.015 0.400 0.012 0.086 0.490 19.50 34,90 <0.030 c.210 17.70
2 | <020 <0.20 < 0,20 0.053 0.160 105.0  <0.015 6.380 0.025 0.370 2.100 15.00 28.60 <0,030 0.220 25.60
3 | <0.20 <90.20 < 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 | <0,20 <g5.20 < 0.20 $.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 | <0.20 < 0.20 < 0.20 0.072 0.160 57.3 <0.015 0.340 0.023 0.370 2.280 2.1 17.5¢  <0.030 0.200 29.90
6 [ <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 51.3¢
7 | =020 <0.20 < 0.20 0.072 0.130 44.4 <0013 0.260 0.045 0.210 1.720 12,10 21.50 <0.030 0.170 24,70
8 | <0.20 <0.20 <90.20 0.064 0.160 48.7  <0.015 0.350 06.031 0.980 2.840 13.70 25.80 <0.030 0.19¢ 33.50
9 | <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 | <0.20 <0.20 < 0.20 0.055 0.110 32.¢ <0.015 0.160 0.022 1.010 2.600 8.94 15.50 <0.030 g.120 19.90
1 | <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 | <0.20 <90.20 < 0.20 0.062 0.140 44.6 <0.015 0.290 0.020 0.300 2.030 19.30 34.00 <0.030 6.190 28.30
13 | <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 | <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 | <80.20 <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 | <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 § <020 <0.20 < 0.20 0.035 G.110 38.3 <0.015 0.160 0.045 2.260 4£.190 12.60 22.10  <0.030 0.130 27.16
18 | <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 | <0.20 < 90,20 < 0.20 0.4025 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 | <0.20 < 90.20 < 0.20 0.028 0.140 40.2  <0.015 0.240 0.039 3.040 4.380 22.20 43.00 <D.030 0.230 41.00
21 | <0.20 <0.20 < 0.20 <0.010 0.170 25.1  <0.015 0.250 0.100 16.100 5.1%0 24.00 49.20 <0.030 G.230 31.30
22 | <0.20 <0.20 <0D.20 0.029 0.160 47.0 <0.015 0,350 0.0#1 5.910 3.530 28.60 62.30 <0.030 0.340 67.50
23 | <0.20 <0.20 <90.20 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
26 |} <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 | <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 | <0.20 <0.20 < 0.20 0.03 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 | < 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 | <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-9B (cont'd)
HUMIDITY CELL TESTING
LEACHATE ANALYSIS

SULPHIDE COMPOSITE

WATER EXTRACT ICP ANALYSIS (mg/L)}

!
t
JCYCLE | Al sb As Ba cd Ca cr Co Cu Fe Pb Mg Hn Ko Ni Zn
| <06.20 * <0.20 <0.20 <0.010  <0.010 <0.050 <0.015 <0.015 <0.010 <0.015 <0,050 <0.010 <0.005 <0.03G <0.025 <0.005
I
| .
29 | <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
30 |
31 | <0.20 <0,20 <0.20 0.03% 0.046 21.3  <0.015 0.082 0.120 4.980 3.040 8.64 16.30 <0.030 0.0%0 15.60
32 | <0.20 <0.20 <0.20 0.027 0.065 22.5 <0.013 0.100 0.150 10.700 3.370 10.20 21.20 <0.030 0.100 21.90

!
|
I
|
I
I
I

* detection limit in mg/L



I
I
|
I
I
|
I
|
I
|
!
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
|
I
|
|
I
I
I
|
!
I
I
|
I
I

TABLE A-10
ROBINSON SRK - CURRAGH
HUMIDITY CELL TEST

SULPHIDE COMPOSITE II {lnoculated)
I
| pH REDOX CONDUCTIVITY ALKALINITY ACIDITY CUH. ACIDITY  SULPHATE CUMULATIVE
CYCLE DAYS | (pH 4.5} (pH 8.3) (pH 8.3) SULPHATE
| (mV SCE) (mS/cm3) (mg/L CaCO3) --({mg/L CaCO3)-- (mg CaC03/100g) (mg/L) (mg/100g)
I
I
1 7 | 443 292 4980 0.0 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 6.0 52.4 2664.0 2744 5000 519.4
) 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 28%8.1 619.4 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 0.0 534.0 3946.40 953.1 6800 1533.5
11 T 2.48 388 7500 0.0 1479.0 5621.4 1162.2 11000 1942.7
12 B4 | 2.48 386 6350 4.0 826.8 4181.3 1334.4 10000 2354.7
13 21 | 2.22 514 6260 0.0 1151.5 5304.2 1508.4 5000 2551.5
14 98 | 2.51 385 5010 0.0 520.6 3338.1 1653.0 4500 2746.4
15 108 | 2.53 373 4940 0.0 650.0 3612.5 1808.3 4800 2952.8
1% 112 | 2.63 379 7690 0.0 468.0 3055.0 1911.0 3400 3073.7
17 19 | 2.42 402 5090 0.0 837.0 4455.0 2059.8 4900 3237.4
18 126 | 2.68 395 3030 0.0 445.5 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 0.0 204.0 994.5 2375.3 1250 3661.0
23 161 [ 2.28 394 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 | 2.85 405 863 0.0 477.8 2082.5 2584.9 1550 3850.8
26 182 | 2.61 412 1590 0.0 5314.5 2793.0 2687.1 3000 3960.6
a7 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 0.0 192.0 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 0.0 281.7 1114.8 3190.7 1180 4537.1
3 258 | 2.7% 398 2350 0.0 263.4 1384.3 3254.6 1486 4605.8
34 265 | 3.00 411 1530 0.0 120.1 788.9 3301.6 1350 4686.3
35 272 | 2.94 404 1410 0.0 146.9 628.6 3326.4 950 4723.7
36 279 | 3.00 0.0 345 4736.9
37 286 | 3.0 0.0 495 4760.7
38 293 | 2.87 0.0 445 4776.7
39 300 I 2.9 435 886 0.0 85.1 341.7 250 4780.9
|




TABLE A-lIA
HUMIDITY CELL TESTING
LEACHATE ANALYSIS

SULPHIDE COMPOSITE Il (Inoculated)

| CUMULATIVE WATER EXTRACT ICP ANALYSIS (mg/100 g sample)

!

I

| CYCLE| Al sb As Ba cd Ca cr Co Cu Fe Pb Mg Mn Mo Hi 2n
| } 340 * 2.5 27 2 0.7 210 41 19.6 232 >15000 460 180 169.5 1.0 3.5 597
I f

I f

| 1| G.1 0.06 0.06 0.00 0.03 11.0 0.00 0.18 . 0.0 2.3 0.02 5.2 9.4 0.01 0.08 2.1
| 2 | 0.1 0.07 g.08 .00 0.06 22.0 6.01 0.33 0.4 4.1 0.03 10.6 18.5 ¢.01 0.15 42.5
| 3 | 0.4 0.07 0.08 0.00 0.09 34.2 0.0v 0.46 1.6 2.6 0.03 14.8 26.0 0.01 0.22 68.4
P4 | 1.1 0.08 0.0% 6.00 0.13 45.3 "0.0% 0.59 3.9 20.2 0.04 18.2 32.1 0.01 0.27 99.1
P55 | 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
[ 6 | 3.4 0.16 0.17 0.01 g.20 73.2 0.02 0.80 17.0 64.2 0.06 24.9 44,5 0.02 0.37 165.4
| 7 5.4 0.17 0.18 0.01 0.22 87.0 0.0z 0.90 23.7 103.0 0.07 27.6 49.4 0.03 0.41 186.9
| 8 | 7.4 0.18 0.19 0.01 6.24 95.4 0.02 0.99 31.8 143.6 0.07 30.9 55.5 0.03 0.43 208.0
P9 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
| 10 | 14.3 0.20 0.21 0.01 0.27 116.0 0.063 1.20 49.8 300.0 0.09 37.8 68.0 0.03 0.48 240.8
| 11| 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
| 12 |} 23.9 0.21 0.24 0.01 6.28 133.5 0.05 1.38 62.0 AT .4 0.09 43.9 78.0 0.03 0.51 261.4
| 13 | 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
| 14 | 29.9 0.23 0.29 0.01 0.29 146.2 0.06 1.55 &7.9 599.3 g.10 48.2 84.1 0.63 0.54 274.0
| 15 | 32.6 0.24 0.31 0.01 0.29 153.0 .07 1.63 69.9 664.2 0.10 50.2 86.7 0.04 0.56 278.9
| 16 | 34.8 0.24 0.34 0.01 . 0.29 160.4 0.07 1.69 7.4 711.5 0.10 51.7 88.8 0.04 0.56 282.7
| 17 | 37.1 0.25 0.38 0.0% 0.29 166.7 0.08 1.77 73.2 760.9 0.11 53.5 91.2 0.04 0.58 287.5
| 18 | 38.2 0.26 0.40 0.62 0.29 173.8 0.08 1.82 74.0 790.8 0.11 54.4 92.6 0.04 0.59 289.9
P19 38.6 0.26 0.41 0.02 0.29 175.9 0.08 1.84 4.2 805.4 0.1 55.0 93.5 0.04 0.59 291.5
{ 20 | 39.3 0.27 0.42 0.02 0.29 181.1 0.08 1.87 76.9 825.6 0.11 55.8 94.7 6.04 0.60 294.0
{21 | 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
| 22 | 40.7 0.29 0.44 0.02 0.30 186.2 0.08 1.94 76.4 862.3 0.12 57.3 97.6 0.05 0.61 299.3
| 23 | 42.0 0.30 0.46 0.02 0.30 189.6 0.08 1.99 78.1 894.1 0.12 538.6 98.8 0.05 0.62 304.5
I I

* assay in mg/100g unless othewrwise stated



TABLE A-IIB
HUMIDITY CELL TESTING
LEACHATE ANALYSIS

SULPHIDE COMPOSITE II (Inoculated)

WATER EXTRACT ICP ANALYSIS (mg/L)}
CYCLE| Al sb As Ba cd Ca cr Co Cu Fe Pb Mg Mn Mo Ni Zn
<0.20 * <0.20 <0.20  <0.010 <0.010 <0.050  <0.015 <0.015 <06.010 <D.015  <0,050 <0.010 <G.005 <0.030 <0.025 <0.005

I I
I I
I I
I |
I I |
! I |
] 1 | < 2.8 <200 <200 <0.100 0.990  349.0 <0.150  5.650  1.100 72 0.750 167 300 <0.300  2.52  703.0

| 2 | 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] 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 | 19.6 <0.20 <0.20 0.0  0.930  327.0 <0.015  3.630  69.8 312 0.170 101 180 <0.030  1.56  905.0 |
[ 5 | 317 <200 <2.00 <0.100 1.150  409.0 <0.150  3.290  117.0 602 <0.500  93.9 168 <0.300  1.57  978.0 |
| 6 | 23.5 <0.20 <0.20 <0.010 0.610  251.0 <0.015  1.880  166.0 424 0.190  63.2 126 <0.030  0.81 592.0 |
b7 | 4.4 <0.20 <0.20 0.014 0500  311.0 <0.015 2.120  151.0 874  0.170  61.2 1M1 <0.030  0.74  486.0 |
[ 8 | 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 | 723 <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 | 8.2 <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 | 127.0 <0.20  0.60 <0.0%0  0.160  295.0  0.290  2.360  192.0 2431 0.084  85.2 143 <0.630  0.43  298.0 |
| 12 | 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 | 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 | 58.7 <0.20 0.3 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 |  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 0.3  114.0 |
| 16 | 63.6 <0.20 0.9 0.611  0.037  220.0 0.140  1.800  44.0 1406  0.130  46.0  61.9  0.043  0.28  111.0 |
| 177 | 703 <0.20 1.5  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 | 29.1 <0.20  0.52 <0.010 0.022  194.0 0.073  1.1%0  21.1 822 0.095  24.7  36.6 <0.030 0.2 65.6 |
| 19 | 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 0.03& 0.1 53.5

[ 20 | 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 |
b2 | 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 | 164 <0.20 <0.20 <0.010  0.052 45.3  <0.015  0.79  19.2 456 <0.050  18.1 27.9 <6.030  0.15 68.2 |
| 23 | 27.4 <0.20 0.5  0.013  0.082 74.9  0.035 119 36.4 688 <0.050  27.0  39.6 <0,030  0.26  113.0 |
| 2% | i
| 25 | 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 | 40.3 <0.20  0.50 0.022  0.050 57.7  0.080 1.45  39.0 876 <0.050  21.6  38.1 <0.030  0.26  105.0 |
| 27 | 38.4 <0.20  1.50  0.020  0.140 68.6  0.044  1.79  46.3 B0 <0.050  36.4  48.1  0.068  0.33  168.0 |
| 28 | 72.2 <0.20  3.64 <0.010  0.270 97.4  0.110 ~ 3.31  87.0 1430 <0.050 9.2  89.1  0.080  0.64  292.¢ |




TABLE A-11B {contd)
HUMIDITY CELL TESTING

LEACHATE ANALYSIS

SULPHIDE COMPOSITE Il (Inoculated)

CYCLE|

<0.20 *

Al Shb As
<0.20 <0.20

Ba
<0.010

td
<0.010

Ca
<0.050

WATER EXTRACT [CP ANALYSIS (mg/L)
Cr Co Cu Fe Pb
<0.015 <0.015 <0.010 <0.015 <(3.050

Mg
<0.010

Kn
<0.005

Mo
<0.030

Ni
<0.025

Zn
<0.005

29
30
3
32
33
34
35
36
37
38
39

40.4 < 0.20 0.84

9.9 <0.20 <0.20

4.7 <0.20 <0.20

6.011

<0.010

0.016

<0.010

0.028

0.019

72.4

331

4.6

0.064 1.08 21.4 936  <0.050

<0.015 5.7 237 <0.050

<0.015 0.22 2.5 101

33.8

9.39

3.97

43.5

12.4

4.5

0.066

<G.030

<0.030

0.23

0.10

< 0.03

93.4

27.4

10.1

*

detection limit in mg/L



TABLE A-i2
RCBINSON SRK - CURRAGH
HUMIDITY CELL TEST

PHYLLITE COMPOSITE

i I
| | 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)
[ I
| I
| 1 A B %3 329 730 6.3 0.0 1.8 0.1 360 18.0
| 2 14 | 5.2 350 879 6.3 0.0 33.6 1.3 500 36.4
| 3 21 | 5.57 434 640 13.7 0.0 22.6 2.3 325 50.0
| 4 28 | 5.47 244 560 3.2 0.2 1.8 3.1 a7 61.5
| 5 35 | 6.13 479 696 17.4 c.c 16.0 3.7 305 73.7
| 6 42 | 4.06 286 728 0.0 5.4 36.6 5.1 325 85.7
| 7 49 | 477 280 591 0.5 0.0 10.1 5.6 270 98.1
| 8 56 | 5.86 198 745 4.0 0.0 17.9 6.2 410 113.1
| @9 63 | 3.82 370 579 0.0 8.6 28.1 7.4 310 126.3
| 1o 70 | 6.07 132 L97 4.2 0.0 13.0 7.9 245 136.7
[ 11 7| 6.19 191 33 3.8 0.0 1.3 8.5 240 148.4
| 12 & | 5.7 316 457 2.1 0.0 10.4 9.1 210 159.9
| 13 M | 5.46 177 606 1.6 0.0 13.6 9.7 280 172.1
| 14 98 | 5.37 224 686 3.5 0.0 9.8 101 320 186.5
P15 105 | 5.60 351 661 3.2 0.0 11.9 10.7 340 202.2
[ 16 2 | 6.95 167 715 4.2 0.0 3.3 10.9 340 218.8
| 17 119 | 5.35 212 834 2.7 0.0 19.4 1.7 400 235.5
: | 18 126 | 4.59 164 772 1.2 0.0 28.8 13.0 ' 430 254.3
| | 19 133 | 4.48 201 689 0.0 0.0 28.9 14.2 360 269.5
| | 20 140 | 4.64 227 657 0.6 0.0 19.6 15.1 330 284.9
| | 21 47 |  4.38 210 592 0.0 6.0 13.5 15.7 330 299.9
% | 22 154 |  4.32 221 778 0.0 1.0 26.0 16.8 3an 316.1
| 23 161 | 4,59 232 701 2.1 c.0 14.0 7.5 440 337.4
| 24 168 | 4.46 369 464 0.0 0.5 15.1 18.2 220 347.6
| 25 175 |  4.38 411 577 0.0 1. 21.4 19.2 300 361.0
| 26 182 | 4.83 445 446 2.0 0.0 9.0 19.6 200 370.3
| 27 189 | 5.20 239 424 2.0 0.0 9.5 20.0 210 379.3
| 28 196 | 5.14 250 262 1.9 0.0 10.2 20.5 120 385.6
| 29 203 | 6.23 259 315 3.8 0.0 5.1 20.8 150 392.7
| 30 2106 | 6.17 295 418 3.9 0.0 &.5 21.1 180 401.4
| 31 217 | 472 239 M7 2.0 0.0 9.8 21.5 155 408.2
| 32 226 | 4.49 299 430 0.0 0.5 27.4 22.7 200 416.6
| I




TABLE A-I3A
HUMIDITY CELL TESTING

LEACHATE ANALYSIS

PHYLLITE COMPOSITE

WATER EXTRACT ICP ANALYSIS (mg/L)

! I

| I

|CYCLE | Al Sb As Ba Cd Ca cr Co Cu Fe Fb Mg Mn Mo Ni In
I I

| !

I I

| 1 | <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 0.9%
[ 2 | <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 0.116 15.70
[ 3 | <0.20 <0.20 <0.20 0.064 0.03% 81.8 <0.015 0.130 0.250 04.670 0.250 26.80 1.52  <0.030 0.100 12.40
| &4 | <020 <020 <0.20 0.043 0.017 75.6  <0.015 6.110 0.280 2.670 0.410 21.30 .27 <0.030 0.670 6.56
| 5 | <8.20 <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
| & }<0.20 <0.20 <0.20 0.044 0.015 7.4 <0.015 0.120 0.360 6.490 0.570 33.00 7.53 <0.030 0.094 5.62
| 7 | <0.20 <0.20 <0.20 0.050 <0.010 76.9 <0.015 0.063 0.038 0.370 0.220 17.00 6.60 <0.030 0.059 4.25
] 8 | <0.20 <0.20 <0.20 0.044 <0.010 97.0 <0.015 0.118 6.032 4.280 0.570 35.20 8.46 <0.030 G.089 4.87
{ 9 | <020 <0.20 <0.20 0.036 <0.010 80.1 <0.015 0.084 0.026 1.620 6.220 26.30 7.65 <0.030 0.077 4.14
| 10 | <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 6.071 3.45
| 11 | <0.20 <0.20 <0.20 0.045 <0.010 6.1 <0.015 0.072 0.029 1.190 0.530 21.50 6.06 <0.030 0.065 3.25
| 12 } <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
| 13 [<0.20 <0.20 <0.20 0.032 <0.010 68.3 «<0.013 0.076 0.014 2.560 0.450 26.40 6.39  <0.030 0.088 2.93
} 1% | <0.20 <0.20 <0.20 0.034 <0.010 56.9 <0.015 0.049 0.050 0.500 0.590 52.30 6.35 <0.030 0.034 2.47
] 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 34.7  <0.015 0.034 <0.010 0.073 0,099 57.10 4.72  <0.030 0.041 1.21
| 17 | <0.26 <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  <0.03¢ 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  «0.03¢ 0.075 3.45
| 20 | 0.2t <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
i 2t | ©0.21 <0.20 <0.20 £.038 <0.010 56.9 <0.015 0.045 0.110 5.750 0,440 34.30 5.0¢0 <0.030 0.062 2.09
| 22 | 0.46 <0.20 <0.20 0.033 <0.010 79.0 <0,015 0.079 0.1%0 7.370 0.940 41.30 6.82 <0.030 0.065 3.03
| 23 | 0.36 <0.20 <0.20 0.01%  <0.010 59.5 <0.015 0.042 0.150 2.370 0.610 54.10 5.03 <0.030 0.932 1.15
| 26 | 0.42 <0.20 <0.20 0.034 <0.010 54.8 <0.015 0.032 0,200 5.360 G.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
| 272 | ©.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 <0.0t0 23.4 <0.015 <0.015 0.018 G.170 0.077 19.80 0.73 <0.030 <0.025 0.45



TABLE A-I13A {contd)
HUMIDITY CELL TESTING

LEACHATE ANALYSIS

PHYLLITE COMPOSITE

WATER EXTRACT ICP ANALYSIS (mg/L)

I
!
CYCLE | Al Sb As Ba cd Ca cr Co Cu Fe Pb Mg Hn Mo Ri Zn
|
|
I
29 | <0.20 < 0.20 < 0.20 0.013 <0.010 35.1 <0.015 0.016 0.110 1.520 0.340 27.10 0.75 <0.030  0.027 0.46
30 |
31 | <0.20 <0.20 <0.20 0.024 <0.010 24.2 <0015 <0.015 0.100 1.950 0.180 20.40 0.56 <0.030 <0.025 0.50
32 | 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
!

* detection Llimit in mag/L



TABLE A-13B
HUMIDITY CELL TESTING
METAL EXTRACTION

PHYLLITE COMPOSITE

CUMULATIVE WATER EXTRACT ICP ANALYSIS (mg/100 g sample)

I

| CYCLE| Al sb As Ba td Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Zn
| | 1080 * <0.5 22.5 24 0.1 460 3.5 4.3 29.3 6110 7 720 132.5 0.3 4.1 182
E I

f !

| 1 | om 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 | 9.02 0.02 0.02 0.00 G.00 10.98 0.00 0.01 0.00 0.04 6.01 3.3% 0.69 0.00 0.01 0.63
| 3 | o0.03 0.03 0.03 0.01 0.01 14.40 0.00 0.02 0.01 0.07 6.02 4.51 0.75 0.00 0.01 1.15
| 4 | 0.03 0.03 0.03 0.0t 0.01 17.56 0.00 0.02 0.02 0.18 0.04 5.40 0.98 0.01 0.1 1.42
{ S | 0.04 0.04 G.04 0.01 0.01 21.05 0.00 0.03 0.04 0.28 0.03 6.28 1.2% 0.01 0.02 1.69
| 6 | 0.05 0.05 0.05 0.m ¢.0 23.91 0.00 0.03 0.05 0.52 0.08 7.50 1.49 0.01 0.02 1.89
| 7 | 0.06 0.06 0.06 0.0 0.01 27.45 0.00 0.03 0.05 0.54 0.09 8.29 1.79 0.01 6.02 2.09
| 8 | ©0.07 0.07 0.07 0.02 0.0 31.01 0.00 0.04 0.05 0.69 0.1 9.58 2.1 c.01 0.03 2.27
I 9 | o0.08 G.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 | o.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 0,07 0.03 2.59
| 11} o0.09 0.0% 0.09 6.02 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 | ¢©.10 0.10 0.10 0.02 0.01 43.25 0.01 0.05 0.06 0.90 6.18 13.70 3.20 0.02 0.04 2.85
[ 13 | o.11 0.11 0.1 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 | 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 | 0.13 0.13 0.13 0.03 0.0 52.25 0.0% 0.06 0.06 1.10 0.25 18.96 4.05 0.02 0.05 3.19
| 16 | 0.14 0.14 0.14 0.03 0.0 54.93 0.01 0.06 0.04 1.10 0.25 21.76 4.28 0.02 0.05 3.25
| 17 | 0.1 0.15 0.15 0.03 0.01 58.68 0.0 0.06 0.907 1.25 0.27 24.02 4.58 0.02 0.05 3.39
| 18 | 0.16 0.16 0.16 0.03 0.01 62.34 6.01 .07 0.07 1.59 0.30 26.19 4.92 6.02 0.05 3.55
{ 19 | o047 0.17 0.17 0.03 0.01 65.36 0.01 0.07 0.67 1.88 0.33 27.99 5.22 0.02 0.06 3.70
| 20 | ©.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 | 0.1% 0.18 0.18 G.0G4 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 | o0.21 0.19 0.19 0.04 0.0 74.37 .01 0.08 0.09 2.66 0.42 35.27 5.99 0.03 0.6 4.02
] 23 | 0.22 0.20 0.20 0.04 0.0 77.24 0.02 0.08 0.10 2.77 0.43 35.89 6.23 0.03 0.67 4.07
| 26 | 0.24 0.21 0.21 0.04 0.02 72.79 0.02 0.08 0.11 3.02 0.48 37.62 6.40 0.03 0.07 4.4
| 25 | 0.25 6.22 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 | 0.26 0.23 0.23 0.04 0.02 82.97 0.92 0.0% 0.12 3.12 0.52 4047 6.58 0.03 0.07 4.23
| 27 | 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 | 0.29 0.25 0.25 0.04 6.02 84.98 0.02 0.09 0.13 3.22 0.55 42.14 6.65 0.04 0.07 4.28
| 29 | 0.30 0.26 0.26 0.04 0.02 86.64 6.02 0.09 0.14 3.29 0.57 43.42 6.68 0.04 0.07 4.3



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

METAL EXTRACTION

PHYLLITE COMPOSITE

CUMULATIVE WATER EXTRACT ICP ANALYSIS (mg/100 g sample)

CYCLE| Al Sb As Ba cd Ca cr Co Cu Fe Pb Mg #n Mo Ni Zn
| 1080 * <0.5 22.3 24 8.1 460 3.5 4.3 29.3 6110 77 720 132.5 0.3 4.1 182
]
f
30| 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
31| 0.3 .27 0.27 0.04 0.02 87.7M 0.02 0.09 0.14 3.38 0.58 44,32 6.71 0.04 0.07 4.33
32 | 0.33 0.28 0.28 0.05 0.02 89.10 0.02 ¢.0% 0.15 3.61 0.59 45,48 6.76 0.04 0.08 4.37
I

* assay in mg/100g unless otherwise stated



TABLE A-i4
ROBINSON SRK - CURRAGH
HUMIDITY CELL TEST

PHYLLITE COMPOSITE II (Inoculated)

| I I
; | pH  REDOX  CONDUCTIVITY ALKALINITY ACIDITY CUM. ACIDITY SULPHATE CUMULATIVE |
| CYCLE DAYS | (pH 4.5)  (pH B.3)  (pt 8.3) SULPHATE |
g [ (mV SCE) (mS/cm3)  (mg/L CaCO3) --(mg/L CaCO3)-- (mg CaCO3/100g) (mg/L)  (mg/100g) |
[ I I
[ I I
| 1 7 | 5.92 268 4690 4.3 0.0 273.6 4.9 3250 58.5
| 2 1% | 5.30 230 2080 4.0 0.0 229.4 9.1 1600 87.9
| 3 21 | 5.3 284 210 3.4 0.0 290.5 15.9 1100 113.5
| 4 28 | 5.5 255 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 | 4.9 276 2780 1.7 0.0 221.5 48.1 2000 408.5 |
| 7 4 | 4.23 275 2640 0.0 1.7 136.3 50,7 2100 449.0 |
| 8 56 | 4.50 283 2020 0.0 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 0.0 0.0 72.0 62.9 1508 628.0
| 1 7 | 4T3 327 2240 3.4 0.0 135.7 68.1 1600 688.8 |
| 12 8 | 4.8 341 1150 1.2 0.0 31.6 69.6 1300 751.0 |
[ 13 91 | 4.59 335 989 9.0 0.0 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 0.0 2.5 36.5 74.3 1400 950.8 |
| 16 12 | 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 | 4.2 378 565 0.0 1.6 19.4 77.1 400 1036.1 |
| 19 133 | 4.2z 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 17 | 4.7 320 765 0.0 2.0 28.0 80.3 350 1082.9
| 22 154 |  4.15 343 499 0.0 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
| 26 168 | 4.06 391 645 0.0 4.0 20.0 83.9 275 1117.0
| 25 175 | 3.8 417 466 0.0 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 0.0 12.4 42.8 87.5 637 1157.5
| 28 223 | 3.2 445 580 0.0 13.4 38.4 89.1 226 1166.8
{ 20 230 | 3.31 376 2030 0.0 40.8 195.6 9% .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 | 3.4 410 886 0.0 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 | 3.8 230 1284.5 |
| 38 203 | 3.55 280 1292.1 |
| 39 300 | 3.57 420 752 0.0 35.3 155.1 245 1301.0 |
I I I




TABLE A-I15A
HUMIDITY CELL VESTING

LEACHATE ANALYSIS

PHYLLITE COMPOSITE i1 (Inoculated)

CUMULATIVE WATER EXTRACT ICP AMALYSIS (mg/100 g sample)

I

I

| CYCLE] Al sb As Ba cd Ca cr Co Cu Fe Pb Hg Hn Mo Ni Zn
| | 1086 * <0.5 22.5 24 0.1 460 3.5 4.3 29.3 6110 7w 720 132.5 0.3 4.1 182
| I

I I .

1 | o0.04 0.04 0.04 0.00 0.00 9.1 0.90 0.06 0.00 0.04 0.0% 6.6 2.3 0.01 0.08 0.0
| 2 | 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 0.0% 0.10 0.9
[ 3 | o0.04 0.04 0.04 0.00 0.00 18.4 0.00 0.1 0.00 0.06 0.01 12.8 h.b 0.01 0.13 2.2
I 4 | 0.05 0.05 0.05 0.00 0.0t 33.7 0.00 0.23 0.0 0.1 0.01 26.7 9.6 0.01 0.27 6.8
| 5 | 0.14 0.14 0.14 0.01 0.m 55.3 0.01 0.32 0.01 1.67 0.04 36.4 13.6 0.02 G.36 10.4
| &6 | 0.5 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
| 7 | 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 3.3
| 8 ] 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
| ¢ | 0.7 0.17 0.17 0.0 0.02 117.3 0.01 0.43 0.02 5.93 0.05 50.7 20.2 0.03 0.50 16.1
| ¢ | o0.18 0.18 0.18 0.02 0.02 124.3 0.Mm 0.45 0.02 6.38 0.05 55.7 22.3 0.03 0.52 17.1
| 11 | 0.19 0.19 0.19 0.02 0.02 132.¢9 9.01 0.48 0.02 6.44 0.05 63.4 23.6 0.03 0.56 18.3
| 12 | 0.20 0.20 6.20 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
] 13 | o.21 0.21 0.21 0.02 0.02 141.4 0.02 0.51 0.02 6.66 0.05 7.4 28.7 0.03 0.58 19.2
| 14 | o2 0.21 0.21 0.03 _0.02 136.2 0.02 0.55 0.02 6.69 0.06 80.5 32.7 0.03 0.63 20.5
| 15 | o0.22 0.22 0.22 0.03 0.02 161.7 0.02 0.56 0.03 6.96 0.06 84.0 3441 0.03 0.64 20.9
| 16 | 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
| 17 | o0.24 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
| 18 | ©.25 0.25 0.25 0.04 0.92 172.1 0.02 0.58 0.03 7.7 0.06 89.8 36.4 0.04 0.66 21.6
| 19 | o0.27 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
| 20 | 0.28 0.26 0.26 0.04 0.02 176.4 0.02 0.59 0.94 7.36 0.07 92.4 37.4 0.04 0.67 22,0
21t | 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
| 22 | 0.40 0.28 0.28 0.05 0.02 180.2 6.02 2.61 0.05 7.59 0.07 95.2 38.5 0.04 0.69 22.4
| 22 | o.42 0.29 0.29 0.05 0.02 183.7 0.02 0.61 0.065 7.63 0.08 96.3 38.9 0.04 0.69 22.6
I !

*

assay in mg/100g unless otherwise stated



TABLE AISB
HUMIDITY CELL TESTING

LEACHATE ANALYSIS

PHRYLLITE COMPOSITE II (Inoculated)

| WATER EXTRACT ICP AMALYSIS (mg/L)
CYCLE| Al Sb As Ba Cd Ca cr Co Cu Fe Pb Mg Mn Mo Ni Zn
| <0.20 * <0.20 <0.20 <0.010  <0.010 <0.050 <0.015 <0.015 .<0.0710 <0.015 <0.050 <0.010 <0.005 <0.030 <0.025 <0.005

|
|

|

|

|

|

| T | <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
E 2 | < 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 | <0.20 <0.20 <0.20 0.031 0,033 224  <0.0%5 1.260 0.046 0.66 <0.050 16%1.0 57.9 <0.030 1.49 58.0
[ 4 [ <020 <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 | <2.00 <2.00 <2.00 <G.100 <0.100 471 <0.150 1.880 <0.100 33.90 <0.500 212.0 85.9 <0.300 2.02 79.2
| 6 | < 0.20 < 0.20 < 0.20 0.016 <0.910 565 <0.015 0.790 <0.010 - 57.40 <0.050 97.0 44.8 <0.030 0.83 38.7
] 7 | < 0,20 < 0.20 < 0.20 0.044 0.049 553 <B.015 1.000 0.080 20.70 <0.050 106.0 52.4 <0,030 1.30 50.3
] 8 | < 0.20 < .20 < 0,20 0.034 0.031 349 <0.015 0.7%0 0.036 16.00 0.110 98.0 44.7  <0.030 0.99 41.1
] 9 | < 0.20 < (.20 < (.20 0.047 0.017 237 <0.015 0.580 0.032 ¢.03 <0.050 91.2 41.8 <0.030 0.73 30.4
i 10 [ < 0.20 < 0.20 < (.20 0.052 0.013 151 <03.015 0.460 0.041 9.561 <0.050 108.0 45.2 <0.030 4.56 21.1
| 1M1 | <08.20 <0.20 < 0.20 a.110 0.015 227 <0.015 0.830 0.041 1.5¢  <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 @.1
I 13 | <0.20 < 0.20 < 0.20 0.042 <0.010 76 <0.015 0.260 0.022 0.47 <0.050 77.9 30.7  <0.030 0.30 8.3
| 14 | <0.20 <0.20 <0.20 0.022 0.021 532 <0.D15 1.500 0.120 1.3 <0.050 3:27.0 142.0 <{.030 1.52 46.4
[ 15 |J<0.20 <0.20 <0.20 0.038 <0.010 115 <0.015 0.300 0.038 5.63 | <0.050 73.2 9.8  <(.030 0.30 9.9
| 16 |[<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 [ < 0.20 < 0,20 < (.20 0.079 <0.010 56 <0.015 0.140 0.040 1.69  <0.050 45.5 7.3 «<0.030 0.14 4.7
| 18 | <0.20 <0.260 <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 | 0.55 < 0.20 < 0.20 0.140 <0.010 36  <0.015 0.100 0.084 2.0 <0.050 25.1 9.7 <0.930 0.11 3.5
| 20 | 0.32 < 0.20 <0.20 0.039 <0.010 78  <0.015 0.170 0.068 2.99 <0.050 4.3 16.0  <0.030 0.19 5.8
i 21 | 0.91 < 0.20 < 0.20 0.087 <«<0.010 356 <0.015 0.098 0.079 1.77 <0.050 254.6 9.6 <0.03C 0.12 3.3
| 22 | 1.32 < 0,20 < Q.20 0.027 <0.010 36 <0.015 G.130 0.140 2.50 «0,050 29.4 11.3  <0.030 0.14 4.8
| 233 | 0.41 < 0.20 < 0.20 0.083 <0.010 71 <0.015 0.087 0.065 0.7¢ <0.050 22.6 ¢.1  <0.030 0.12 3.4
2|

| 25 | 0.48 < Q.20 < 0.20 0.130  <0.010 56 <0.015 0.045 0.074 0.78 <0,050 2.5 3.8 <0.03¢ 0.04 2.0
| 26 | 0.99 < 0.20 < 0.20 4.100 <0.010 42 <0.015 -0.130 0.200 3.60 <0.050 12.2 9.9 <0.030 0.12 5.2
] 27 | 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
i 28 { 1.52 < .20 < 0.20 0.110 <0.,010 66 <0.015 0.100 0.160 1.71 <0.050 14.0 5.4 <0.0390 0.15 5.1



CYCLE |

|

Al Sb As

<0.20 * <0.20 <0.20

!

i

I

!

! I
{ I
| 29 |
| 30 |
| 31 |
I 32 |
| 33|
I 34 ]
I35 |
| 36 |
[ 37 |
P38 |
[ 39 |
! I

3.47 <0.20 < 0.20
4.60 < 0.20 < 0.20
1.89 <0.20 <0.20

detection Limit in mg/L

TABLE A-158 (cont’'d)
HUMIDITY CELL TESTING
EEACHATE ANALYSIS

PHYLLITE COMPGSITE II (Inoculated)

WATER EXTRACT ICP ANALYSIS (mg/L)



TABLE A-16
VANGORDA CREEK UPSTREAM FROM EXISTING BLIND CREEK ROAD CROSSING

SITE DATE  TEMP gl ALE’TY §0% 30L 304 AMMORIA  IH *#  CUx PR ® W% FE &
deg C sk @/l mo/L mo/lL mg/l mo/L mofl ma/L mgiL

yii (3-dun-87 L9 0.5 LG 007 GOBE O 0.060 0,003 0,004
voi (B-dui-g7 L0 7.42 .5 .00 037 0027 9,000 9,008 f.002
voi Ot~hun-87 6.0 T.48 0.5 iy 0320 w007 0002 0.03h 0,008
vl 20-fug-67 & 4.3 a0 037 0.3 00002 00072 0004
Vi 22-5en-B7 oo 7.5% 0.5 7.0 0.005 0,001 0,007 0.003
Y61 07-Bct-87 0.3

i 0! ‘ 14-Det-87 g T.60 0.5 Lo 0041 0,003 0.007 0,004

n Vo1 26-Bet-57 0.5
L0 2B-Gct-87 0.5
Vit 3~Hov-87 .3
Vi 1Z-Nav-87 0.9 7,73 0.9 1.0 §.000 4.0l 0,003 .05
| 18-Dec-£7 770 3.0 0,030 .00t G903 L0
Vi1 1&-Fab-6B 0.0 8.2 ] 5.9 005 CL00L 0,003 0,001
il {b-fiar -8B B 3.0 .00 0,03 0,008 B001 G003 0,001
Wi t4-hor~€8 .7 L% z.0 L0 - Gule 00006 0.G0L 0,083 0,002
t0} 02-Hav-88 L4 7.94 9.3 g.r 0B 0004 0,001 0,003 £.001
vl 11-Hay-88 45 LE 1.8 1040 5.0 .49 0,003 0000 003 00034 0,525
L) 18-#ay-gl 2.0 b1
Y01 zo~Hay~BH a.7 T.42 18,90 2.0 4,020 0.001 G128
Vil 7-dun-E8 4.6 147 13085 2.0 4.3 GoBdl 0001 0.0B3 0.003 . 180
¥01 Jb~Jul-88 7.7 T2 5B 4.5 4 Wi 0,100 G0DL 003 0.003 0,075
¥01 il2-Eug-&B %8 764 ZE00 ] A0 0§30 0010 GO0 G000 G002 D040
Vil t9-Sen-E8 2.7 T2 8.4 U3 ¢ 5,07 0,028 G005 0.G03 0.001 G.030
03 19-Bct-B8 T.63 ZB.00 (U} 1.0 G617 G001 0.003 5,080 0,040
Vi 29-Hov-B8 .64 35,00 4.3 400 B33 0012 6001 0,003 0,001 £.030
Y01 i13-dan-89 L 7.6B 40,00 (] .0 0 3,05 0005 0001 0,003 0.08L 9,003
Yol 3U-dan-£9 7.9 46,00 4.5 00 w1z .01 0,000 0,003 0,002 0.03S
it #B-Feb-89 .54 g, 00 2.0 o bapg 0L816 0 9,000 GL003 0,001 6.015
Vol 28-Rar-g9 7.68  B1.00 .0 L0 013 00904 00001 6003 00D
M 22 13 12 z 24 ib 24 4 I i3 i
RVERABE 7.6 3i.bd f.2 3.8 026 0,614 0.0G1 0,008 0.004  §.100
ETANDARD DE¥IATION 4.2 (B.6B 1.8 00 22 el 0,000 9,055 0,007 0,843
MARINUE VALBE 16.4 1.1 0,80 9.100  G.00%  0.072 0,036 0,525

% Extractable metals before #ay 10, 1988: Total metals after that date.




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

S1TE DATE  TEMP pH ALK TY SUS S0L SD4 AMMONIA  IN ¢ LU ¢ FBE# BN ®  FE
deg € mo/L mafb e/l a0/L mo/b mofl asl me/l mo/i
Wiz 02-dun-£7 2.0 0.5 9.0 643 G003 G002 0L003 0000
Yoz 8-Jui-87 3.0 B0 6.5 0 19000 0,330 0L00B 0002 00T 0.002
iz 0&-Aun-87 J.o0 813 0.3 2.0 3L 000% 0,003 0.037 0,008
y02 22-Sep-87 2.0 1u .0 2.0 0,409 0.001 0,008 3003
Yoz 47-0ct-87 0.3
vz li-Uct-87 e 8. 4.3 ZB.0 .01 G662 0,005 0,010
vz 16~0ct~87 0.3
Yoz 20-Oet-67 a3l
VaE 28-0ct-87 $.3
¥iZ U5-Nov-B7 $a0
¥z 1-Hov-87 G.3
? Y2 [3-Hov-87 .0 7.7 6.5 8.0 G008 0Bt BL003 G001
Yoz 1§-Tec-E7 7.93 450 0,840 0001 G003 00010
§ iz 19-Feh-a8 0.0 7.65 0.3 29.6 GOFD G002 00802 BLog2
Y62 {6-Hav-BE 7.60 3.0 0,004 4$.002Z G.2%0
VoL 12-Mav-88 28 T4 4600 420 L. 6,85 L0250 01l G.00% 0.047 4,450
2 1E-Hay-88 1.3
¥z Zb-May-6B 46 812 80,85 k.0 0025 0.002 0,050
Yoz (8-dun-B8 6.7 BT Thel .0 1L 0,600 0,000 .83 (.00 0.0%4
vz (7-dul-8E 7.2 B.E5 O10R.G0 8,5 18,0 13 6.003  G.002 0 0,003 6,007 £.3M0
vz 03-Aup~-82 7.6 B.2a 101.99 .3 20,0 0,23 0,003 4001 RG0T 0 00081 0,020
Viz 20-5e0-88 .31 114,50 D3 .00 036 B0DE 0.00F 00003 D.00F G030
22 19-0ct-88 7.87  Zi.0G 4.3 .0 0,008 7 GO0 0.00a 0,001 G030
Yz Z9-Nov-E8 Lo 752 303,00 Lo 328 60130 00005 00t G083 G0t 0.030
¥z {3-dan-89 Lo 7.88 120.60 0.3 2800 0007 G002 G000 9,003 G.002 G.028
Wirz 30-dan-89 7,59 134,00 1.0 340 7 0001 000327 0002 6,003 0,002 0,085
Y02 28-Feb-89 7.62 131.%4 .0 .00 04,230 0025 00601 0.003 GO0 0,020
vz #5-Har -89 7.69 143,00 . .00 08 0,009 .04 0003 6.00%
f 17 w12 77 19 1z e £t i9 1% iz
AVERAGE 1.8 97.8% . 25.3 0 0.2 G015 0,002 0,003 0003 0,472
STHMBARD BEVIATIGN 4.3 3Z.40 7.8 8.7 017 4.0l 00002 0,008 GO 1,718
KAXINUN VALEE 2.0 400 0,85 0,070 0,011 0037 0.047 4,450

¥ Extractable metals before May 10, 1980; Total wmelals after that date,



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

5ITE BATE  TEHP eH ALK 'TY EUS &GQ 504 AWMDNEA N s {U®  PBx MM x  FE »
geg £ ma/L  moii mo/t mo/l mo/L moiL mel se/l 0 asoib
V02 13-Jun-57 2.0 1.6 SO0 GeA B2 6,002 00303 0,004
v03 {ig-dul-87 a0 T.47 4.5 6.0 0.2F 0 BT $.000 GLD0E 0.0B3
Y43 {h-Rug—G7 b0 7.82 .o £, 0.48 T 6,003 0037 0809
Vs 20~-feeg-87 50 B 0.5 7000 0,35 GEE 60T (L037 8003
yi3 72-%ep-B7 Lo 7.3 (U (VY ¢ $.020 0 0000 B.005 0,003
vz 07-Dct-87 b
""" W3 H4-Dict-87 G0 B4 s ila 032 0002 9,008 000
vo3 t6-0ct-87 &5
L) 20-0ct-87 L.
LI 2B8-0ct-87 8.3
V3 $h-Hav-87 .3
W3 2-Nov-87 53
03 13-Hoy-B7 DR 0.3 19.0 0,036 0.001 0,603 6,008
Y3 18-hac-§7 7.84 1,4 0,430 0.G6L 0603 0,010
W3 18-Fet-28 0.0 757 0.3 LY G,844  0.002 0,007 G008
(HK] 12-¥av-88 .9 7,08 500 180 100 biel 0,021 0006 £.003 0 0,034 1850
Y03 1E8-May~-BE 13
Y63 26-Nay-28 t.6 TLYT O 3873 2.9 0,032 0,003 G142
Y03 #8-dun-88 ] 8.9 £ 0,002 00002 0603 00007 0.280
y Y03 07-Jul-88 1.4 B.20 6B.2 L fE0 EE 0 0,006 00002 0,003 0.002 6.035
i Y63 03-Aug~88 0.6 GID O 55.TO .5 EDAUNEE VO N 1 SR (0 A IR T3 W 1
RN 20-5ep-58 AR 4530 5.0 HG 0 w03 002D 0.00Z 0 0,003 S.001 0.0:3
V03 1§-Ort-88 781 103,00 Lo 3h {000 0002 0065 0.8l 5,020
Vi3 2%-Nov-88 L 7.0 4p.00 Lo 1500 008 0028 G601 0003 0,001 §.023
Vil I-Jan-89 T.8% 54,00 .0 108 0.0L 0037 Gblt 0,003 0,082 G.0ZG
WoZ J0-lar-8% BT 64,40 0.3 e 001 W05 00002 GLU9T 0.002 4,030
V03 2B-Feh-B9 1.98  AB.GO Lo 1 017 00053 &.000 008 0.001 403
143 28-Har-B9 .73 69,00 WO 130 0,85 0,042 Gu00b 0,003 b.od
N i7 i% 1z 7 20 13 I 2 20 Bl i1
AVERAGE F.7 Th.I3 L3 126 601 0037 0002 0,007 0.004  0.227
STRNDARD DEVIATION 9.3 I3.7Y 1.3 -8 0T RIS GO0 .01 0007 0,519
HRXIHUR YALUE 8.6 3.9 0.6l 0,953 9.00e 0,037 0.0358 LLESC

t txtractable metsls before Hay 10, 19B8: Total setels after that date.




;E _____ TABLE A-19

DIXON CREEK 500 M UPSTREAM FROM CONFLUENCE WITH VANGORDA CREEK

SR DATE  TEMP sH ALE'TY SU5 SOL S04 AMMOHIR TN+ L[ % FB & W BE %
deg g/l meil mo/L ae/L e/t ma/l e0fl moll

Y4 2h-fug-g? ERS OO - )) Lo 280 5004 0,002 0,005 9.048

Y04 22-%en-87 0.4 B.493 2.0 Lo 0.006 0,002 8.003  9.038

Y4 L4-fct-§7 1.0 B.52 6.4 G030 0,002 0,005 0,042

VG4 18-Tec-57 B.15 1.5 G0 G040 0.601 8050 £.080

(il 1B-Fab-BE .0 T.Z 3. B0 0,004 0,002 0,003 0,033

i 14~hor-88 L4 1% L 7R .07 00801 G003 6,018

vod 13-Hay-B8 7.7 Be.G0 .00 16D 0,010 0,004 0,003 0.031 L7260

V44 8- Jun-28 2.2 B.I0 2180 3.0 8.0 G000 0,002 0003 0,012 6,143

Y {7-3ul -BE B.427 245.70 20 30.0 0,010 0,005 0,003 6.022 9,205

Vo4 {3~ hug~E8 5,32 254,10 3.0 I8 093 €002 0003 0.027  0.174

it 29-Gep-0B 7,95 26480 10 44,0 0.00% L0062 0,003 0,028 (213

Vg 19-Oet-68 j.eg 258,00

Ho4 29-Hov-588 ERE Y s 6.0 H.o B 0403 0.08L 0,007 o.048 0.280

Vg {3~Jap-5¥ L6 7.4F ZER.O0 00 32,00 bt 0L0Ge 6.063 0003 DL0RD G 4ed

vird 8-Fen-8y Toa7 296000 B0 65000 0.1 G023 G005 0.003 L0177 G, 040

Vo4 2B-Har-B9 7930 140 800 00230 0.8Z30 00005 D010 GL013

8 it 16 i 14 13 7 13 i3 13 15 g

AYERABE g.0 44,40 g3 #3823 L0 8002 G007 0,034 00352

STAMDARD DEVIATION 0.3 SE.IS .3 lear 00T 0,610 4006 0012 G0l 0,335

WAL NN VRLUE IR0 TR G40 G.080 0,004 0.0ED 0,080 1200

* Extractabie setals before May i{,




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

SI7E DATE  TENP o ALKCTY 50§ s0L Ghd AMHORIA I+ CB® PBx  ®MNx  FE x
deg L mgit woil wp/L mofh e/l wmo/L ss/l mO/L m@il

Yl §3-dun-67 T4 150 2Le 410 0,003 4,003 0,066 0,02

V5 §5-dul-87 L0 T8 B0 3G 045 D.GRG $.004  GLODB 0,023

i) $5-fhue-B7 8.4 £.32 &0 480 0,46 0,008 0,003 0.031L 0,017

VO3 20-Aug-B7 0 B33 L. 3.8 0,048 6,048 0,006 G040 0,046

403 2o-Sep-f7 Lo B2 3.0 48,0 0,004 0.002  0.00T 0,018

Yiig 14-Gict-87 e B2 0 b 5,010,007 0,009 0.018

jHEs] 12-Nov-87 6.4 B2 9 5.0 0,008 0.00Z 9,009 0,013

i 18-Dec~E7 B. 17 27 %0 0030 00001 080 0,030

5 {B-Fen-2E 0,6 g4 2.8 1330 1.908  0.003 0,00 0,020

Y db-hor -5 f.b 0 7. 2.0 20 603 006 0,003 0.00F 0LB1S

iR Li-hor-G8 POV L) 38 IS0 0T 00005 0L00Z 0 6.003 0,045

g 02-Hay-68 .9 9 Hae 500 0,604 (L0048 - 0003 UL033

VG5 {4-Hav-BE .09

Vo3 t1-May-68 3.4 7.6 TR0 SEO I 991 £.0Z3 0 4,01t 4003 Q0028 2.0

Y3 1B-Yav-B5 13,6 3.0

Vs (7-dun-88 5. 10 R0 2300 0,012 9,005 G003 0,004 1.360

YIS {ib-Jul-88 7B B {ELLTO .00 450 G40 0005 0,003 0.003  G.030 U440

Yo§ GZ-fuo-BB 1LT 0 B34 1TOUN0 10 30 iE 0007 04003 0L0R3 0.026 1,930

(] 05-fup-98 60,0 G016 G008 0.003 6,060 3.750

i 19-5ep-a8 L3 8B40 203 A 4.6 k0 029 0,01 60003 00003 G024 4.250

Y05 1%-Get-bg 8.03 195,00 E TR 0.007  0.998 4,047 0.004F 0,280

4] 29-Hov-88 B.12 244,00 1.0 BEL 0008 0001 GLO03 0 BLO0B G.049 0,740

L] #3-dan-B9 .0 T.8E 247.00 2.0 L0B.0 G030 G002 0,007 G003 0,012 0,130

Y5 U-dan-84 780 234,00 T 1ML0 0.0z 6,100 g.002 4008 GL021 0 0.Z30

i 28-Fet-6% Tobh 304,50 4.4 19900 Wid 0 60026 0.007 0.003 GL0I G.g9S

Va5 28-Har-8% OB 289,00 200 19500 0020 0.00% G003 L0030 0.1Z0

H 2 i i I 24 18 4 24 24 4 il

AVERAGE 8.1 200,07 162 784 028 GL013 0 0.G04 (.00 0,035 LLO0B

STHNDARD DEVIATION 0.3 TRAL FRL4 0 M5 024 40200 0,002 0LO1Z 0 0,029 1L132

R THON VALEE P36 1590 4,91 0,100 601 0,050 0,124 3,730

# Extractsbie metals before May 10,

i988; Total setals after that dete,



WEST FORK OF VANGORDA CREEK 50 M UPSTREAM OF BLIND CREEK ROAD

SLTE BATE  TENP gH ALE'TY 5SS E0L 504 AMHDNIA M % DU+ PEx M &  FL %

geg G g/l mofl g/t ma/L s/l mefl mo/l mgih sedl
‘ Vb 07~ dun-67 7.0 200 2.0 031 G002 4,082 G.003 0.004
Yiik {8-Jul-B7 L0 1.7 L0 2.0 02 6.00B 0 9,002 0,007 0.003
Va5 05~Rug-B7 6.0 7.8 0.5 40 036 0,008 &.030 6,03 0,009
Yk - hug-B7 b8 1,87 Lo LD 0.5k 0,018 0,007 0.087  0.004
906 26~fug-B7 8.0 .86 50 002 6.00F  0.007  0.002
Vob 16-Tec-87 6 8,03 L3RG 0,040 0.00L 0,050 9,010
Vo6 is-Ror-88 0.5 7.50 4.0 10,0 608 0,070 0,008 0028 0,015
i 14-fpr-£8 0.8 A0 5.0 150 017 6056 0.003 G028 0,019
Y08 0Z-Hay-B LY 1.0 2.0 160 0,78 0.005 0,002 G003 0,009
W0 {E-Mav-28 LE A0
Vih 0g-Jul-88 & TG 22400 0.5 2.0 .19 G002 D001 6,003 0,003 0,020
i B2-Aug-88 .1 7.48 0 2520 5EO.0 IR 057 0.1B2 0.93F  0.07F 6.455 11300
Yotk 15-Gep—53 LS T8k 8510 b0 7.0 621 0,035 0.008 0,009 6,084 3,700
Yily 19-0ct -8k 733 2B.00 4.0 5.0 6,023 0.003  0.005  0.03% 1,850
§lls 29-Hov-B3 7.3 32400 1Le 40 G.14 0.02ZF B.DOL DD GMZ 0,200
We §3-Jan-89 Lo n74 90,00 2900 A6 0.0% 0.004 .00 0,003 0.00% 0,720
u 1% 13 5 14 16 iz 15 15 15 15 b
AVERAGE T.20&LT73 0 456 6B G300 0,037 8007 0020 G.043 2,890
STANDARD DENIATIDN L 25018 1305 4.2 0,220 4.08% 0.00F 0,022 0111 3,975
HAXTHEY VALLE 36,00 150 878 00182 0.03% G076 (L4585 11300

t fxtractanle retals before May 10, 195B: Total aetals after that dake,




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

SITE RTE  TEWP oH ALE'TY Gil§ SGL S04 AMMDNIA  IN %  fU¥ PBE % HN % FE %
deg © sl mo/L sa/b ma/i ma/b me/L mo/l 0 en/k apil
Vb 0b-hug-87 1.¢ 2.0 0.¢12  D.000 0011 0,008
VibA 22-Sep-67 Lo .62 4.5 I 0,006 G001 0,005 0.002
WIG4 13-0et-§7 L6 LB 0.5 f.0 .006  0.000  0.000  0.002
Vibd [3~Hav-B7 . Y 03 130 0.000 0,008 G003 0.002
VO 1i-tav-B8 2.8 L&Y 23,90 1%G 7.0 .01 0,063 G003 0,034 G700
Yl 07 -dun—bl af, 43 3.0 1.4 0,005 0,008 G003 0.001  Q.0B4
Vg #6-Jul-B8 b0 B.03 54,80 0.3 L9 016 0,006 0,000 0,003 56,002 0.040
VbR 2-hug-o8 9.2 .97 5R%0 170 3.0 0.013 0.002  .003 0017 0.720
Vika {9-Sep-6H .6 800 - 2940 L0 2.6 0% 0003 6002 0.003  0.007 00143
YObh 19-0ct-BE 7.47 40,00 9.¢ &8 0L.008  0.002 0003 0.018 0,460
$0sh 25-Kov-96 7.8t 76,00 ) 40 14 4,008 0000 0.003 0,008 0,180
vileh vi-Jan~-BY g 778 9300 LD &0 400 G003 0,001 0.00F  G.00B 0,203
d g 1¢ 8 iz 2 § 12 12 12 12 g
RVERABE 7.8 Ghik 5.2 7 010 0.007 0,002 0.00F  0.009 0,317
STANDARD DEVIATION 0.2 21.84 et LB L0h 0,004 9,001 0,002 0.00% 0,255
HEXTHUY VALUE I B0 0l G015 00005 0.0t 0.03%F .73

¥ Extractable setais before May i%, 1958; Totai aetals after that date.



TABLE A-23
WEST FORK VANGORDA CREEK 10 M DOWNSTREAM FROM BLIND CKEEK RQAD CULVERT

gITE paATE  TEWP oH ALK'TY GUS SOL 504 AMMORIA I+ Cls  FRE HNE  FE 4
geo £ soft mgil ma/l  ec/t we/L om0/t so/L me/b soib
Yi5E 22-8ep-67 2.0 T.8% f.0 Sl 0,006 000 Q003 0,002
V5B §5-Gct-B7 1.6 7,83 1.0 &0 0,005 0000 GL00D 0 0.093
YliaH 13-Nov-87 Lt 1T 0.5 3.1 0,003 0801 G003 0,003
Yol f1-Hav-68 2.6 7% 15,20 AL 00 b2 001E 0 0,003 000D 0.018 0 9.450
VbR {17 -dun-58 37.75 3.0 el 0,605 0,007 4,003 0902 O.0BR
"""" f 4 4 2 5 5 { 3 5 g 5 z
#YERABE 7.5 4.4 2.3 S.4 0 6,77 0,004 0.00Z 0.007 0,006 (L2469
STHMDARD DEVIATION 0.2 21,28 2.4 Zh 0 000 Q003 a0fl .086 {L181
HAZTHUM VALULE 7.0 8.0 072 0.01Z 0 0003 0.003 0,018 4,450

¥ Extractable setals betore May {0, 1980: Total netals after thai date.




TABLE A-24

VANGORDA CREEK UPSTREAM OF WESTFORK AND TOWN (DISCONTINUED SEPTEMBER 1987)

SITE RIE TEHP pH ALK'TY SUS sbL S04 ARNONEA N &

deg € ma/l mo /L g/l mgll (e TAN
V7 03-dun-87 4.0 3.0 8.0 .05 .07
Yo7 (9-Jul-87 3.6 797 16,0 a0 Gie 0014
Hi7 03-fug-87 .0 8.1% 7.0 15.0 038 .01
Yo7 20-hug-87 6.0 B.23 1.0 2600 0,42 G.01B
Yoy Z5~5ep-§7 I, &14 .00 2 {013
(] & 4 L 3 I § B
AVERRGE g.1 .40 .0 IS 00815
STAHDARD DEVIATION Gt 3.3 i 0,15 6.004
KATIRUE YALUE i R0 Ba4Z GL01B

¥ Extractabie met

ais hefore Hav 10,

1568 T

o

tal setals after that dake.

003
0,043
4. 003
4.004
0. 001

Fo #
ngil

G003

G009
0,423

0028

M
sg/l

0.0
0.008
D0t
G.004
[ G035

4,008
IR
3.001

FE

£



b

TABLE A-25

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

SITE baTe  TENF pH ALE'TY EUS SOL S04 AMMORIA  IN e CUs  FE & EM®  FE 2
deg C ro/l mell safl wg/b madl mpit mell most ag/L

VOB Gi-dun-§7 W LU &0 OB 00667 0,004 00043 G042

§08 4E-Jul-87 g0 i 8.0 N0 G057 B0 0083 0.B0B G.00%

V0B #5-fug-87 .0 5.3 $.00 6.6 037 baull La0td GCls G009

YO 20-hug-87 &t .00 3540 S.3h 0 8032 0008 LA 0,037

Vo8 25~Gep~B7 .G §.26 0.5 3.0 aa08 G001 803 0,004

YO 0F-{ct-B7 0.3

WGE - 14-Gct-67 ¢.0  B.ab 0.3 450 G013 0,002 G.00F  0.008

Y0 20-0ct-87 Li

VB Z8-Het-87 0.3

i 12-tioy-G7 0.0 B.3F 6.5 &G G010 0,001 L0053 0.007

Y4 20-Kov-87 0.8

Vg 18-tec-87 &0 B.34 [ Y S 0,880 9,800 0L00T 0.2

Vg © 1B-Feb-08 Ut B 4.5 97,0 D016 0,030 0.050 0.014

Vg {b-Aor -BE .4 7,45 00 B89 G608 0006 G.002 (L0037 0,103

0§ 14-fpr-E2 2.0 T.8% L B2 G015 0.0 0302 0,003 0,084

NiE 02-YHay-88 .2 8IS b, 8.9 18 0.008 0,003 0,423

Vg 04-Hay-H8 021

48 11-Kay-82 8.4 LA a04) THO 27,00 0.3 0.03%F 0,008 0.00B  G.0BB 2,750

vag 16-Kay-E8 .0 2L

¥ig 2T-thay-£8 i.4 ElE TR,B0

Yo 07-dun-88 VL P T A A0 S VLS G000 DLB0E 0,028 1050

Vg (te-ful-5d .3 B 9L 2.0 1B 0uMs guuld 0 00E 083 00I0 0.1%9%

VB i5-hue-58 .3 B3R 137.8D L0 .0 B2 B.00% 5,002 0L003 0,010 BL280

WIE ZZ-Sep-B8 .5 RLBI 187,00 .00 40 i 0.308 G0l 0.0 0002 0.035

Vg 19-0ct-B8 797 148,46 L 69 Bo0F D002 GBI 0,007 0.085

VO 29-Hov-8d B.oob 178,00 2.0 Ly 0011 G001 .08 0,008 0.0BD

VOB r3-dan-57 Lo T8 2L .3 BLG d1d 0 60918 6002 00003 0.007  GLf10

Wb 2E-Fat-8% .86 D544 .00 1320 130 0836 €.00Z 0083 0,042 0,083

VOB {8-Har-57 1,97 220,00 29 1&g 5.3 60230 0,002 8003 0,813

M iz i i1 a7 i3 14 2 22 iZ 2 g

4YERABE 8.1 144,28 P8 L 0 E WG1T 0004 0.00E 00622 0.5

STANDARD DEVIATION $.30 83,75 169 6L 40 G013 6.0BA L0130 0.020 LB

HRXENUN VALUE Lo 1ZL00 0,65 00632 G.0300 0.6500 O.102 0 2,750

% Eatractable metals before Hav 10, 19B8; Total metals after that date.



H
TABLE A-26
VANGORDA CREEK 100 M DOWNSTREAM FROM CONFLUENCE WITH DIXON CREEK
BITE BHTE  TENF ah ALE'TY SUS 500 G5 AMMONIA  IN % QU+ PBx Mt FE s
deg € no/L moiL o/l sofl w0/l om0/l mse/L moslk mofL
Yio 14-Qict-B7 6.0 B.4% Ly 5.0 030 0,002 0,006 4,013
Y10 1g-Tiec-57 8.6 II.4 0.080 0 90000 00003 G.810
vip 16-Feb-td 0. TH 0.3 3.0 3,020 0,002 0.003 0.005
: Vig 14-Aor-88 iz B0 BO 3R 4018 w0 0001 .08 0,000
V1o 13-Hav-58 786 4L.00 180 Y0 0B LLGE3 0 0L00T 0 0,003 0,037 1.140
CaRt 4E-Jun-gg 3.3 B.00 5983 3.0 LY .003 0 G002 0,003 0009 G.380
Y10 it7-dui -66 8,60 {L0.30 L lh 6024 008 00002 0003 0,008 0.073
V1l 03-fug-E8 g.36 18390 0.3 .38 0,010 0,002 G.003 0.0 0.0BS
§1o Z0-Sap-8 i.B6 130,70 B3 W0 0,28 0HF GL00T 0 0003 001 DL EGD
e J1t 19-fict-B2 7,44 T 152,00 o0 3B G078 4.002 0,603 0,013 0,110
yio 29-Nav-38 7.69 155,00 S R I GOS0l G003 6,023 G.140
Y10 G5-dan-B9 i.0 TLE3 IRLED 8 I I3 0.08a G001 0.GBT 0.0ZD 0.1
Y1 25-Feb-85 Tobl 18180 .00 3L 0 0080 40001 90003 0.086 G015
Y16 Zg-Har-&9 T.83 131,409 .3 ZE.0 012 0.0ET 4000 080T 0,030
M g 14 1% i3 13 & 14 14 1% i3 ¥
AVERABT .40 127,93 2.0 4 0t GOl kot 4003 0u0lE 0,24
STANDARD DEYIATION 0.5 4z.82 i.4 9.8 G160 G010 9000 GLOGL CLOl0 0 6.330
HALIRON VALLE g 8.8 .38 0.040 G005 U.e 0039 LD
i + Eutractahle netals betore Wav [0, 1968: Total metals afier that date.




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

51TE BATE  TEMF o ALK'TY SUS SDL S04 4MMORI& M ¢ Chx  PBE  HNE  FE ¥
deg © mafl  ma/l ag/l. mofl mg/h eo/b mo/L mg/l egih
i1 i2-tay-8G SR I T 5.0 WRG hbE G015 0,002 9.003 G.0Z6 0,610
Y1l $8-Hav-86 4.4 )
Y11 26-Hay-G8 7,62 8.8 B.0 0,030 0003 .513
(3N #8-dun-BA £4,70 0 4.3 G.010  G.002 0,005 0.008 9,330
il EFENTTYE- S S P P B L .5 L0 wte G0HD 001 0.00T  0.003  0.040
11 (3-fuo-88  10.5 7,78 29.40 8.8 3400 5230 0.5 0,000 003 0,001 0.920
Vil 2-5ep-EB 6,77 33.80 1.5 .0 041 0,022 0,002 0003 d.00L 0,010
Y11 19-llct-54 el G300 g.5 15,9 0.920  0.600 0,003 0.080 0,030
#11 2¢-Noy-E0 L0 701 4400 0.4 1300 0.06 0,010 GL0DD 6,003 0.000  0.093
Wi 03-Jan-5% T O B W 1 2.8 1540 010 0030 0061 0.003  6.022 0,15
¥1l Ii-Jan-29 8,05 G6.00 5.3 1&g 0.6l 0.032 0 .06 0.903 0,601 0,040
W11 25-Fab-5¢ R A L0 ILe G0 0.058 0.G0L 0.003 0.00L 0,015
L33 18-Mar-g% .74 62,00 t.0 %9 Li7 0,050 .08l G.0B3 0 0.00L
] 5 il 12 3 1 g Z 12 1 il 11
AVERAGE 7.5 §0.58 2.2 3.0 G.3F 0 026 0.001 G003 00006 {.1bl
STARDARD BEVIATION 0.4 1B.ET 2.8 L8 015 0017 0,001 0,000 G.00% 0,211
AR THUN VRLUE F.00 156 046 G058 08D 0,803 026 94610

® tptractabie melals hefore Nav 10, 1988: Talzl aelals after that date.
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TABLE A-28

SOUTH FORK ROSE CREEK JUST UPSTEAM FROM MINE ROAD CULVERT CROSSING

31Tt BRTE  TEMP oH ALK'TY SUS SO0L SD4 ARNCNIA  IN#  Cbs  PBR® MM FE %
dea [ g/l mafl ea/l ee/h ma/b mefl endl me/L mo/l

V14 {43~ dun-87 3.0 VR 4,0 bed 0,00t 0,001 0,003 0,008

yid 19-Jul-87 3.4 LIt 2.0 L0 0038 0,026 0003 4,008 0,003

Vi (6-fug-87 4.0 T.60 1.0 2.0 0 0,007 6,002 0.036 G.009

¥id i0-5ep-87 1.9 1.4 0.3 Sl 4,008 0.001 0.003  0.003

yid Li-Hay-88 4,5 Lol 10,50 3RO % 0,49 G006 0,002 0.003 0,135 LL6Z0

vi4 : i7-dun-BB 5,45 g0 0.3 0.004  0.0001  0.083 .90 G135

vid 06-Jul-88  10.8 7.63 16.80 1.0 G.3 0,35 0002 0.002  .003 0.006 0,070

¥14 0Z-pug-BB  12.8  7.B0  Z0.00 1.0 f0 0,18 0,003 0.001 G003 0,002 0.033

Vid i9-Gep-38 370 eI 2.0 0 418 0001 Gu00t 0,003 0,001 0.0AD

Y14 15-Ict-88 7.0 8%.00 i.40 a0 4,020 0,002 4.00F .06 0200

¥14 29-Hov-88 TG 102,00 LG 7.0 (03 0JSB2E G.00E 0003 0.052 0,130

vl INSAELE L ATE 1600 0.5 12,0 Ll 0.027 0 0.003 0.G03 0 0,034 LB

Y14 J0-1an-8% .68 104,00 Lo 120 601 0038 00000 (U603 O.0BL 0,043

Vi4 2B-Feb-59 7.ip 13100 3.0 9.0 .18 6080 0.00b D003 0,099 0.1sS

V14 28-Kar -85 730 135,00 1o B0 00 G041 0,000 0003 .1l

K 13 13 it 15 i3 12 13 i3 15 15 14

AVERRBE f.5 &BTO 3.9 3.4 022 0017 G0.002 0.00F 0.3 6,270

STARDARG DEVIATION .3 50,08 B.% A0 AT 00EE 0 0.00F OG0B 0,048 0.452

AL INUN VRLYE O 1. GueE 4L0E0 0003 0.030 U135 LM

t tairactable metals before Mav 19, 19B8: Total metals 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 TEHP pH ALK'TY GUS S0L S04 AMMDNIA HR Ly * FE # i % FE %
deg [ ez/l  me/l ma/t mg/l omefl ome/l il mo/b madl

pOH-3EZ 2t-fug-E7 3.0 g.01 ¢35 23,0 §.002 0,000 0.005 0,015

BOH-327 22-5ep-87 .0 7.dl 3.0 GL00E 9.000 4,003 0.0

S DBH-37% 14-0ct~87 5.6 E. 42 0.0 0.005 0,003 5.003  0.015

o LDH-327 13-Hov-87 3.0 B.07 2.4 20,0 0302 00001 G.003 0,917

[Du-322 {8-fec-B7 8.2 3.9 6,050 0,008 0,030 GL030

DPR-3Z7 {E~Feb-BE 3.0 1,59 1.0 3.6 n.07 0,002 G003 G.0%0

? IDH-322 14-Apr-Rd 5.8 7.82 LU 8.0 0,38 ¢.002 6,003 0,003 0.01B
DOR-32% £2-Hay-dB 7.97 153,00 2%.4 0,002 0,000 0803 5.014 (.90

LiR-322 27-Hay-EE §.3 B.06  B4.L0G

e pBB-322 (17-dun-58 9.2 8. 07 1.6 23,0 0005 0.001 €.003  0.015  0.840
o GiR-322 (7-Jui-28 G.0 .02 178.50 L. 4.0 .36 G002 G002 0.00%  G,016  0.535
DBH-322 03-hug-50 N B.Gl 1,0 3.0 8,000 001 00003 G.033 0.493
y BRR-322 20-b=p-8B 3.3 7,50 172,44 4.5 21,0 G.1B 0,001 0,002 0,063 0.014  O.s10
g h o1 5 g1 312 112 2 5
RYERABE 7.9 §44.98 {.0 4.3 0,23 6.095 0,002 0.007 00017 0.567
STANDARD DEVIATION 0.3 37.56 0.4 3.4 4,08 9,008 9,001 9,017 0.00&% 0,042
AL IHUE VALUE 20 0.0 0,35 £.03¢ 0 0,803 G.0B0 0030 §.510

# Extraciable aetals before Mav 10, 19B8: Total metals after that date.



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

511E ATE  TEWP oH ALK'TY 5US S6L S04 RHMORIA M+ QY% PBr Kl FE
deg £ pe/l mefl mg/L mo/b mefl me/b sg/l me/L aelL

Gé 03-Jua-87 3.0 .0 2.0 2,320 0,001 0T 0.1E7

Ga 29-dun-87 98.6  98.0 2060 6002 00065 0,182

Gt 9B~Jul-B7 3.0 8.0 9.0 99,0 050 L1200 6,002 4,082 0.174

A Ob-Aun-67 5.0 813 B0 9.0 Gudr L1300 4,002 0,029 O.1ED

G4 22-Sep-B7 1.0 T 84.0 , 2470 001 G503 00172

54 14-Get-B7 Lt 8.9 5.0 2,185 4001 0005 9.173

Gé 13-Nov-B7 L I O & 1.0 7.0 L6700 8,002 0.00% 0,176

G4 20-Hoe-87 93.0 2,250 .00

54 18-bac-B7 3.0 1.9 9.9 9B.4 2,070 G001 0.050 0.170

54 1§-Feb-58 4.0 1.90 5.0 97,0 2,050 0.002 0.00% 0,173

B 0&-for-68 3.1 1.4 M. 860 013 2020 6,005 0.007 .19

GA {&-finr-88 .30 LU 15,0 92,0 G.3% 0 20700 0.002 0.01% 4,179

5 11-Hav-68 3.7 .31 Bl 1020 102 LA%0 .08L G003 0,159 & 40D

G 17-Jun-68 8035 1500 SD.G L7EE 00001 0,005 60139 3.990

A 07-Jul-88 .8 76 .2 150 820 G35 L0 6.092 0005 O.0Al 5,250

b 03~fug-B0 5.7 175 I/ 1.0 B3 0,200 1,580 0,001 0,003 6,133 4,500

&4 19-Sep~BE S8 SR P L4 ) 8.0 B0 G300 130 0,002 0,003 4,155 3.550

g 19-Gct-88 7.0 249,040 .8 3.0 1,330 0080 0,003 0,185 3.950

B 29-Nav-B8 L0 13 T286.00 0 M0 90,00 0017 LLBSG 0.001 (L0127 G.i63 4.BOD

G4 #3-Jan-89 L RE LW 9.6 BE.¢ 0.2L ARG 0,081 0,007 00145 4,850

&k 3{-dan-E9 Lo 792 34900 12,00 B0 G4 1530 0.B0T 0,907 0.140 5,350
! A i8-Feb-g9 £ 78D E00 JZ00 TR0 833 L9060 00503 G.037 0 0080 7S50

B 28-Kar-g4 LG 7.3 320 M0 B Sr o L8000 0,080 02200 0,170

i i% 18 i 1% 23 13 3 i3 2z 2 !

GVERAGE .6 266,27 184 BB.E 0 033 L9900 Gu0BE 0.0ZL 0 00187 3.E0S

STANDARD DEYVIATION 0.3 3205 20.3 LT 0.2 03 6l 0,043 (L0140 117

HESINGN VALUE ¥B.0 102G 1.0Z 20800 0.0800 42200 0L 197 7.300

# fxtractable metals before May 10, 1988; Total metals affer that date.



TABLE A-3]
ARTESIAN PIEZOMETER HOLE AT GRUM PIT AREA (BDESTROYED AS OF NOVEMBER 1988)

BITE BATE  TEMP pH ALK'TY 5US SOL S04 AMMONIA  IN % EL® FE % MW & FE
deg © meft Ao/l we/L mo/L ma/t syl sgit 0 medt mo/l
BRUN-PHA £2-May-p3 00 BLLGO i1 0,003 G.001 0.O03 (L1BL R
BRUH-PHY 27-May~BE 3.7 A
GRL®-PHA {E-Jun-58 93,43 3.5 4.0 G002 .00 LobI 144 .01
GRLE~FHE 07-3ul -8 6.3 150 0.5 I $.802 0000 0003 #0156 G003
BRUH-Fhd 03-Hug-88 4, 1.38 4.5 £.0 G000 4,000 0,003 4,148 0,003
GRUN-PH 20-5ep-6B 3.4 1.3 0.8 1.0 0,008 G.0GL 0,007 0.155  0.008
SRUH-PH4 15-Qct-g8 7.2% 85,00 6.5 2.4 B.007 0001 0,803 0,153 6,035
4 4 & 3 g 4 i & b b & a
AVERRGE 7.3 Bb.E 4.3 5.7 0,900 G000 0.0 G154 0.813
STANDARD DEVIATION :  5.319 3.4 34 DEE, 07 GLG12
HAKIMUR VALULE T 0.007 G000 0,003 O.leb GLG3S

# Extractabie metals before Hav 10, 15B8; Total seials after thet date.



RED SPRING, NATURAL SEE PAGE WATERS INTERACTED WITH VANGORDA DEPOSIT SULPHIDES'

SITE DATC TEWF pH BLK'TY SUE S8L S04 AMMDRIA i Ch * Fg % HH # FE &
geo L ag/L moil e/l @o/h me/i ee/l modl mo/l modl
; RS 26-Rup-&7 8.1 T.34 &4 &2.1 GBS0 .0ls 1S3 Gidiz
K& 27-Gep-27 2.9 & 5% a0 0,780 0030 0.14L (014
kS 14-fet-87 2.4 ] 10,0 4,840 0.039 0158 0.013
‘5 it 12-Hav~E7 2.4 1.5k 3.0 35,4 6,735 0.04F 0.188  .015
RS 18-Dec-87 7.47 8.7 42,8 9,350 4.0600 0,150 G030
RS 18-Fes~BE 1.9 5. B2 .3 .0 0,360 0,000 0046 0,01
S Ld-May-E8 Tb 624 BB 55.4 Pl 9,088 GLiDa G017 SLO0G
] (8-Jun-BE 113 8.3 0.8 0,485 H.008  0.075 G004 0,235
5 07-Jul -EB 7.3 £G4 a0 43,0 LG O.00B G.093 0 L0050 1,990
RE {13~-Aug~B8 i 7,62 13,40 3.0 38,0 ¢ .76 0.007  G.110 0.004 7,356
RS 20-Sep-88 6.8 8.09 165,00 2.0 44,0 B, 4,415 5010 0,210 0,004 1200
RE 19-5ct-BE 6,85 78.00 0.9 32.0 OO 9,072 LLZ00 0,024 25,500
: RS 2%-Hov-68 1.8 &l 96,00 J.0 19.0 0,67  G.060 0,007 0,333 4001 0.489
'} it 03-Jan-Y L0 7048 9L0 £3.3 35 0,520 0.0Z3  0.280  0.02%  £.300
L RS 30-dan-69 L 747 87.00 42.0 B0 1T 4LE%0 0 (L0440 0,300 G.021 {2,360
RS 28-Fah-£9 1.0 7,13 Bg. 00 8.6 29,0 .17 0,393 0.8 60013 Guo2t 3300
RE 28-flar-g% 1.4 6,97 G600 3.0 150 0,22 W.340 0033 0,330 1,029
il 1§ 1& Hy] i 7 a i7 i 17 { 1
AYERABE 7.1 2,22 1£.0 K LI 9.65% 0 0,024 L2450 0.914 5,BBS
DTANDARD DEVIATION b4 16,36 18,9 3.3 6,06 02730 0020 GLzed (L9 7.38E
BALIHUY YRLUE 6.0 Ze.0 .22 LL0&0 0.073 0 13500 0.930 0 25.5G0
[ % Extracisbis netals before Mav 10, 1988; Totsl metals atter that date.



-

DITCH FLOWING OUT OF DOAL

TABLE A-33
LAKE ACROSS BLIND CREEK PAD, NOW DESTROYED.

EITE BRTE  TEMP oh &LK°TY 585 S0L Sh4 AMMONIA I s Ll¢  FB ¥ MM ®  FE %
deo € sa/t mo/l ap/L ag/b om0/l mgdl s/l modb mg/L

poAL DITCH BELD Gb-Hav-63 7ol 3050

BGAL DITCE BELD 12-Hay-BE F900. 6

BGAL DITCH BELD 27-Mavy-B3 .o 7.4 1040 43.0 0,480 ¢.00B 5,760

J0AL BITCH BELO O7-Jun-BE 35,8 e 0.073 0 0.038 9,085 0,335 27.300

i i 2 ¢ 3 2 i Z 2 } i Z

AVERAGE 7.5 21860 300 0,127 0,00 6,015 0,335 16.400

STANDART BEVIATIGH 0.2 33t 15D 0,083 0,044 0,000 0.000 10,900

HARIRUM VALUE Ta60.0 43,0 0,180 0036 6.019  0.335 Z7.500

¥ tutractable metals before Mav 14,

1388; Total wetals after fhat date.



o

IABLE A-34
VANGORDA INTERCEPTOR DITCH NORTHEAST OF PIT

EITE BATE  TENP oH ALKCTY 508 SDL S04 aMMONIA ¢ CU % PDE BN ¥ FE ¥
dzg © rafl mg/L ag/L om0/l mo/l 0 ag/t mefl o/l mgiL
Y8 DITCH AT ROA  O4-Mav-BE b 44 3.0 A 0.283 G143 51,500
WG DITCH AT RO/ §3-Hav-EH .7 .7 3380 8.0 tLU 0,040 G007 0.083 0,022 2150
Y& BITCH AT Rgn 27-May-88 LT B0 330 9007 G003 G828
vo SITCH AT ROA 07-dun-§E g.01 14.0 9.9 .01l 008 0.005 0,028 2,300
Y5 DITCH AT ROA 07-Jul-BE 16,2 B.03 10,9
% i 3 ! 3 & 0 4 4 i 2 4
4YERRGE 7.5 LA 9300 Eh3 0,079 0.040 0.004  0.025 14,194
STARDARD CEVIATION .6 0,00 f6LG 7.8 6,119 G.08E 0,801 0,003 21,334
HRX MM VALUE 5.0 G0 0,283 0.1&3 0,005 0,028 31,500

# Extraciable setals before Hay 10, 19BE:



Current Recorded Date

Sit

V135

e

Vi1

Site

9BCT10
9BCT10
9BCT10
9BCT10
9BCT10
9BCT10
9BCT10
9BCT10

75.04.23
75.06.05
75.06.17
75.07.09
75.08.06

S 75.08.13

75.08.27
76.03.10
76.06.07
76.06.10
76.08.03
76.08.11
76.09.22
76.12.01
T7.02.22
77.05.26
T77.08.17
79.07.26
79.10.02
80.05.30
80.07.02
80.08.16
80.09.26

75.06.17
75.07.09
75.08.06
75.08.27
76.06.10
76.09.22
T7.02.22
77.05.26

VANGORDA BACKGROUND DATA

1975-1980

Sampling pH Zn 504

Agency (field) (mg/1) (mg/1) Solids
ME 9.00 0.0050 4.0u00 0.0010 " NA
ME 8.70 0.0070 5.0000 0.003%0 NA
DINA NA 0.0050 3.6000 0.0010 NA
DINA NA 0.0040 3.4000 -0.0010 1.60
DINA NA -0.0010 4.2000 ~-0.0010 NA
ME NA 0.0210 -1.0000 0.0070 -1.00
DINA NA 0.0030 4.2000 -0.0010 NA
DINA NA 0.0040 9.3000 0.0010 -1.00
ME NA 0.0060 -0.1000 -0.0100 2.60
DINA 7.90 0.0050 1.6000 -0.0010 6.30
DINA T.50 0.0050 4.5000 -0.0010 ~-1.00
ME NA 0.0050 5.2000 -0.0100 0.40
DINA 7.80 0.0060 5.3000 ~-0.0010 -1.00
ME "NA NA NA NA NA
DINA 7.70 0.0240 . 9.1000 0.0040 2.40
DINA 6.00 0.0040 4.7000 0.0040 1.20
ME NA 0.0070 6.2000 -0.0100 0.20
CAMC NA 0.0100 35.0000 0.0020 1.00
CAMC NA 0.0050 4.0000 0.0020 -1.00
CAMC NA 0.0280 1.0000 0.0040 4.00
CAMC NA 0.0030 4.0000 0.0030 -1.00
WEAGLE NA 0.1700 NA 0.0200 NA
CAMC NA 0.0060 -2.0000 0.0020 -1.00
DINA NA 0.0020 4.6000 0.0010 NA
DIWA NA 0.0040 T.4000 -0.0010 4.00
DINA NA 0.0200 11.1000 0.0020 49.50
DINA NA -0.0060 9.0000 -0.0010 NA
DINA 6.90 0.0100 3.9000 0.0030 62.50
DINA 8.10 0.0070 13.7000 0.0010 5.50
DINA 7.50 0.0800 17.6000 0.0030 2.40
DINA - 6.90 0.0050 5.7000C 0.0060 85.00

Cu Buspended Alkalinity

Total

_p—b—l-_h_h_l.__b_;h
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Current Recorded Date
Site

* %

vz
V2
V2
V2
Ve
V2
V2

*¥%

V>
V>3
V3
V3
V3
V>

*¥

V4
V4
V4
V4
V4
V4
V4
V4
V4
V4
V4

**

V5
V5
V5
V5

V2

V3

V4

V5

Site

MB2
ME2
ME?2
ME2
MEZ2
ME2
me?2

ME3
ME3
ME3
ME3
ME3
me?3

V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5

Ve
V2
9BCT2
9BCT 2

75.04.23
75.06.05
75.08.13
76.06.07
76.08.11
76.12.01
77.08.17

75.04.23
75.06.05
75.08.13
76.06.07
76.08.11
77.08.16

75.06.05
75.08.13
76.06.07
76.08.11
77.08.16
79.07.26
79.10.03
80.05.30
80.05.30
80.07.02
80.09.26

75.04.23
75.06.05
75.06.17
75.07.09

LlEi B )
VANGORDA BACKGROUND DATA

Sampling pH
Agency (field)
ME 9.10
ME 8.20
ME NA
ME NA
ME NA
ME NA
ME NA
ME g.00
ME 8.20
ME NA
ME NA
ME NA
ME NA
ME 8.10
ME NA
ME NA
ME NA
ME NA
CAMC NA
CAMC NA
CAMC - NA
CAMC NA
CAMC NA
CAMC NA
ME 9.70
ME 9.10
DINA NA
DINA NA

1975-1980

in
(mg/1)

0.0010
0.0060
0.0150
0.0150
0.0140
0.1690
0.0760

0.0360
0.0550
0.0290
0.0450
0.0010
0.0160

0.0090
0.0260
0.0110
0.0080
0.0080
0.0070
0.0050
0.0860
0.0200
0.0160
0.0020

0.0030
0.0410
0.1200
0.0030

304

11.0000
5.0000
9.5000

18.0000

86.0000

96.0000

68.0000

17.5000
6.0000
7.8000
3-9000

37.0000

14.6000

10.0000
31.0000
21.6000
13.8000
45,0000
33,0000
56.0000
32.0000

8.0000
60.0000
49.0000

112.0000
1%5.0000
330.0000
42.0000

Cu Suspended Alkalinity

(mg/1)

0.0030
0.0050
0.0100
-0.0100
-0.0100
0.0260
-0.0100

0.0010
0.0070
0.0020
-0.0100
-0.0100
-0.0100

0.0060
0.0100
-0.0100
-0.0100
-0.0100
0.0030
0.0020
0.0040
0.005%0
0.0030
0.0030

0.0020
0.0130
0.0280
0.0020

Solids

NA

-1.00
0.60
4.80

33.00
0.40

NA
NA
NA
7.60
4.20
0.20

NA
-1.00
5.40
0.60
0.20
-1.00
-1.00
2.00
2.00
-1.00
NA

NA
482.00

495.00
10.70

Total

COoCOO0

N
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PO D =\l DN



Current Recorded Date
Site

V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5
V5

V6

Site

9BCT2
ve
V2
9BCT2
9BCT?2
V2
9BCT2
9BCT2
V2
9BCT2
V2
V2
V2
Ve
V2
V2

V3
9BCT4
9BCT4
V3
9BCT4
V3
9BCT4
9BCT4
V3
9BCT4
9BCT4
V3
9BCT4
V3

V5
V3

75.08.06
75.08.13
76.06.07
76.06.10
76.08.03
76.08.11
76.09.23
76.12.01
76.12.01
77.05.26
T77.08.17
79.07.26
79.10.13
80.05.30
80.07.04
80.09.26

75.06.05
75.07.08
75.08.06
75.08.13
75.08.27
76.06.07
76.06.10
76.08.03
76.08.11
76.09.22
76.12.01
76.12.01
77.05.24
77.08.17
79.07.26
79.08.01
79.10.02

S LLBLEC5C T L
VANGORDA BACKGROUND DATA

1975-1980
Sampling pH Zn
Agency (field) (mg/1)
DINA NA 0.0270
ME NA 0.0200
ME NA 0.0200
DINA 8.00 0.0300
DINA 8.10 0.0090
ME NA 0.0060
DINA 8.00 0.0110
DINA T7.60 0.0050
ME NA 0.0160
DINA 7.50 0.0070
ME NA 0.0080
CAMC NA 0.0060
CAMC NA 0.0030
CAMC NA 0.0130
CAMC NA . 0.0070
CAMC NA 0.0150
ME 9.10 0.0110
DINA NA 0.0150
DINA NA 0.0010
ME NA 0.0200
DINA NA 0.0040
ME NA 0.0240
DINA T7.30 0.0200
DINA 7.770 0.0100
ME NA 0.0010
DINA 7.90 0.0100
DINA 7.60 0.0040
ME NA 0.0260
DINA 7.00 0.0040
ME NA 0.0050
CAMC NA 0.0260
CAMC NA 0.0050
CAMC NA 0.0080

504

46.0000
35.0000
20.7000
19.7000
50.5000
53.0000
57.0000
89.0000
86.0000
34 .0000
55.0000
34.0000
65.0000
38.0000
54.0000
53.0000

11.0000
4.1000
4.3000
2.1000
4.5000
2.0000
2.4000
4.4000
8.4000
5.6000
8.5000
6.5000
4.4000
8.7000
9.0000
6.0000
4.0000

Cu Suspended Alkalinity

(mg/1)

0.0020
0.0100
-0.0100
0.0200
0.0020
-0.0100
0.0020
0.0010
0.0160
0.0060
-0.0100
0.0020
0.0020
0.0040
0.0030
0.0030

0.0030
-0.0010
-0.0010

0.0030
-0.0010
-0.0100

0.0020

0.0020
-0.0100
-0.0010
-0.0010
-0.0100

0.0030
-0.0100

0.0040

0.0010

0.0020

Solids

NA

-1.00
256.00
392.00
20.00
11.00
5.00
4.50
3.60
104.00
2.80
5.00
-1.00
13.00
3.00
7.00

NA
0.60
NA
-0.10
NA
42.00
17.80
11.30
0.60
3.00
-1.00
1.60
6.00
0.80
6.00
1.00
-1.00

Total



Current Recorded Date
Site

V6
V6
V6
V6
Vé
V6
V6
V6

*%

v7
v
v
vt
v
v
v
v
v
vy

* ¥

V8
V8
V8
V8
va
V8
V8
V8
V8
V8
V8
V8
va

VT

V8

Site

V3
V3

V3

V4
V4
V4
V4
V4
V4
V4
V4
V4
V4

Vi
Vi
9BCT1
9BCT1
9BCT1
9BCT1
Vi
9BCT1
9BCT1
Vi
9BCTH
9BCTY
V1

79.10.03
80.05.30
80.05.30
80.07.02
80.07.02
80.08.16
80.09.26
80.09.26

75.04.23
75.06.05
76.06.07
76.08.11
77.08.17
79.07.26
79.10.03
80.07.04
80.08.16
80.09.26

75.04.23
75.06.05
75.06.17
75.07.09
75.08.06
75.08.27
76.06.07
76.06.10
76.08.03
76.08.11
76.09.22
76.12.01
76.12.01

—— e ,If\‘BLE A_35p

Sampling pH
Agency (field)
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
ME 9.50
ME 9.10
ME NA
ME NA
ME NA
CAMC NA
CAMC NA
CAMC NA
WEAGLE NA
CAMC NA
ME 9.40
ME 8.50
DINA NA
DINA NA
DINA NA
DINA NA
ME NA
DINA - 7.90
DINA 8.10
ME NA
DINA 8.30
DINA 7.60
ME NA

Zn
(mg/1)

0.0340
0.0230
0.0530
0.0530
0.0080
0.2000
0.0330
0.0090

0.0100 -

0.0180
0.0140
0.0040
0.0120
0.0260
0.0200
0.0150
0.2400
0.0190

0.0070
0.0250
0.0110
0.0130
0.0060
0.0090
0.0190
0.0200
0.0070
0.0040
0.0110
0.0300
0.0280

VANGORDA BACKGROUND DATA
1975-1980

S04

11.0000
3.0000
2.0000

10.0000
6.0000

NA

1%.0000

4.0000

81.0000
11.0000
11.1000
28.0000
30.0000
16.0000
3%.0000
21.0000

NA
30.0000

101.0000
11.0000
14.2000
24.0000
25.0000
25.0000
12.3000
11.8000
38.0000
39.0000
50.0000
75.0000
71.0000

Cu Suspended Alkalinity

(mg/1)

0.0050
0.0030
0.0030
0.0060
0.0030
0.0200
0.0030
0.0040

0.0010
0.0050
-0.0100
-0.0100
-0.0100
0.0030
0.0040
0.0040
0.0100
0.0020

0.0010
0.0090
0.0030
-0.0010
0.0020
-0.0010
-0.0100
0.0060
0.0010
-0.0100
0.0030
0.0020
0.1300

Solids

-1.00
8.00
8.00
1.00

-1.00

NA

-1.00

2.00

NA

NA
6.80
4.60
0.04
1.00
~-1.00
1.00
NA
2.00

NA
146.00
36.30
3.00
NA

NA
61.00
154.00
4.00
2.20
-1.00
180.00
189.00

Total

NA
NA

NA

33.0
49.0

NA
45.0
53.0

164.0
56.0
50.0

212.0
NA
47.9
78.3
91.8
97.1
62.0
51.0
121.0
123.0
143.0
183.0
188.0



Current Recorded Date

Site

V3
V8
V8
Va8
V8
Va
V8
Va8
V8
V3
V8

Site

XXX
XXX
9BCT1
XXX
V1

A

V1

V1

V1
Vi1

7.
e
e
.05.26

77

e
19.
79.
80.
80.
80.
80.

02.22

04.15
05.26

08.17
07.26
10.03
05.30
05.3%1
07.04
09.26

CBLE_ 5E

VANGORDA BACKGROUND DATA

Sampling pH
Agency (field)
DINA 6.90
DINA 6.90
DINA T.30
DINA 7.00
ME NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA
CAMC NA

19751980

Zn
(mg/1)

0.0150
0.1400
0.0060

504

85.0000
88.0000
22.0000
79.0000
40.0000
0.5000
1.1000
13.0000
24.0000
34 .0000
42.0000

OQOOOCOOOO0O

Cu Suspended Alkalinity

(mg/1)

.0090
L0120
.0040
. 0080
.0100
.0050
.0020
.0120
.0020
0.0030
0.0030

Solids

.40
.40
.00
.00
.20
.00
.00
.00
.00
.00
5.00

no

B W N e A B S A I AN

Total
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VANGORDA CREEK SEDIMENT MONITORING PROGRAM
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TABLE

A-641

PREDICTED WATER QUALLTY FROM THE GRUM WASTE DUMPS DURING OPERATIONS (EXCL. SULPHIOE CELL AND CATCHMENT) WITH WATER TREATHENT

SOURCE INITS  JAM  FEB  MAR  AFR HAY JUN Jul

Total Precip. me 25.35 25.90 31,23 32,795 51,88 5.6 98.48
' dam'3 28.90 29.53 35.60 3.3 S9.14 6456 112.27

Total Rainfall mm 0.00 0.00 0,00 0,75 7.88 49.73 98.48
dam 3 0.00 0.00 0.00 0.8 8.98 56,69 112.27

Total Snowfall omo 25,35 25,90 31,23 32,00 44.00 6.90 0.00
dam’3 28.90 29.53 35.60 36.48 S0.16  7.87  0.00

Runoff em 003 9000 000 0.00 0.00 90.00 0.00

dam’3 0,00 0.00 0.00 0,00 0,00 000 0.00

Evapotranspiration meo 0,38 1,35 7.92 26,71 Sd.ed 68,97 9111
dam'3 0.4 1.53 9.03 28,17 62.29 55,77 103.87

lateral Orainage mm 3,00 3.00 4.00 5.00 326.00 50.00 30.00
Base of Dump dam'3  3.42 3,42 4.5 5.70 41.04 57.80 36.20
Inme/l 0,40 6.10 0.10 0.50 030 0.40 0.20

Inkg 0,36 03 0.46 2.85 12,3t 22,80  6.84

Percolation from mm 0,30 0.30 0.4 0.0 0,40 040 0,40
Base of Dump dam’3 0,3 0.3 046 0.46 046 0.46 0.46
nmg/l 0,10 0.10 010 0.50 0.30 0.40 0.20

Inkg 0,03 0.03 0.05 0.23 9.1 0418 099

Total Infilkration dam'3 3.76 3.76 5.02 6,16 4150 57.46  34.66
nng/l 010 0.0 0.10 0.5 030 040 0.2

in kg 0 0 1 3 12 23 7

63.25
72.141

25.00
28.50
0.20
5.70

!OMEM

36,29
39.09

20.00
22.80
0.20
£,56

47,84
54,54

7.64
8.71

40.20
45,83

0.00
9.00

9.30
10.60

16.00
18.24
0.10
1.82

22,3
25.47

0.00
0.00

1.24
1.ad

5.00
5.70
0.10
0.9

0.40

0.46°

0.10
0.95

23.72
27,04

0.00
0.00

23.72
27.04

0.00
.00

0.08
0.0%

5.00
5.70
0.10
0.57

.90
51.18

21.43
24.63

23,47
26.76

7.00

i
i
:
;
'
1
:
]
i
I
L]
i
i
L]
' 0.00
1
1
:
]
]
1
1
i
1
H
1
|
1
1
I
j
1
1

28.10
32.03

16.83
17.19
0.2
£.93

0.4l
B.47
0.20
0.09

538.78
614.21 100.0

257.14
293,14 42.73

281,56
321.07 52.27

2.00
0.03 0.00

337.19
386,40 62,58

202.00
230,28 37,43

39.17

6.9

5,59 0.91

.16
0.10
1




TABLE @ A-42

PREDICTED WATER QUALITY FROM THE GRUM SULPHIDE CELL DURING OPERATIONS WITH WATER TREATHENT

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

Total Precip. oo 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 S538.78
" dan’3  1.32 L35 1.62 170 270 2.9%  5.12  4.18 2,20 2.49 L1e 1,23 5 2.33 28,02 100.0

) fotal Rainfall m o 0.00 0.00 9.00 0.75 7.88 49,73 98.48 67.60 25.06 7.6 0.00 0.00
dan’3 0.00 9.00 G6.00 0.0 0.4l 2.59  5.12 352 1.30 0.40 0,00 0.00

21,43 257.14
L1l 13,37 47.73

‘ Eotal 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
dan’3  1.32 135 1.62 1.66 2,29 0.3 0.00 0.7 0.89 2.09 .16 1.23

23,47 281.64
1,22 14.65 52.27

(=]
o

0.00 .00
0.c0 0.00 0.90

(=3

©Runofs am o 0.00 0.00 0.00 0.00 6.00 ©0.00 0.00 0.00 0,00 0.00 0.00 0.0¢
¥ dar’3 0.00 0.00 0.06 ©.80 0.00 0.00 0.00 0,00 0.09 0.00 0.00 0.00

28,10 337.19

! “vapotranspiration neo 0.38 L35 7.92 247t 5664 48,92 9111 63.25 3429 93¢ 1.26 0.08
v 146 17.53 62.58

dan’3  0.02 0.07 0,41 1.28 2.8  2.5¢ 4.7 3.29 1.78 G.48  0.06 0.00

..Lateral Drainage mg o 3.00 3.00 4.00 5.00 36,00 50.00 30.60 25,00 20.00 i5.00 5.90 5.00 ! 16.83 20%.00
¢ iase of Dump dan’3  0.16 0.16 0.2t 0.26 1.87 2,60 1.56 1.3¢ 1.04 0.83 0.26 0.26 | 0.88 10.50 37.49
o Inmg/l 8.00 12.00 25.00 50.00 40.G0 30.00 25.00 25.00 25.00 25.00 12.00 8.00 | 28.3
nkg 1,25 1.87 5.20 13.00 74,88 78.00 39,00 32,50 26.00 20,80 3.12  2.08 | 24.81 297.70
; %ercoiaticn from mno 0.30 0,30 0.40 0.40  0.40  0.40  0.40 0.50 0.50 G50 G.40 0.40 ) 0.41 .90
Base of Dump dam’3  0.02 0.02 0.02 0.02 0.02 0.02  0.02 0.03 €03 0.03 0,02 0.02! 0.02 9.5 0.9
) Znmg/i 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
Inkg D0.12 G619 0.52 L1.04 9,83 0.62  0.52 0.65 ©0.65 0,65 0.25 0.i7 0.52 6.2
/ Total Infiltration dam™3 0.17 0.17 0.23 0.28 189 2.62 1.58 1,33 1,07 0.8 0,28 0.28 0.90 10.76

i

] .
Znmg/l  8.00 12,00 25.00 50.00 ¢0.00 30.00 25.00 25.00 25.00 25.00 12.00 8.00 | 28.25

in kg 1 2 b 14 76 79 40 33 27 21 3 24



TABLE A-43

PREGICTED WATER QUALITY FROM THE GRUM PIT DURING OPERATIONS WITH WATER TREATHENT

o SOURCE UNITS  JAN  FE®  HAR  APR HAY Jum JuL AUG SEP 0cY NOV  DEC | MEAN  TOTAL ¥ OF PRECIP,

" Total Precip. mmo 25,35 25.90 31.23 32.75  51.88  56.63 98.48 80.40 42.26 £7.86 22.14 21,72
dan’3 24.08 24,61 29,67 31.1t  49.2% 53,80 93.56 76.38 £0.15 45.45 21.22 22.53

46.90 538,78
42,65 51t.84 100.9

{ éTotal Rainfall mh 0,60 0.00 0.06 06.75 7,88 6973 98,48 67.50 25.06 V.66 0.00 0.00
dam’3 0.00 0.00 0.00 0.71 769 47,24 93.56 44.22 23,81 7.26 0.00 0.00

21,43 25714
20.36 244,22 47.73

23,47 281.84

" Total Snovfal) mn 25,35 25,90 31,23 32.00 44.00  6.90  0.00 12.80 17.20 40.20 22.3¢ 23.72
22,30 267.56 52.27

dam’3 24.08 24.61 29,67 30.40 41.80 6,56 0.00 12.16 16,34 38.19 21.22 22.83

,f“zEvapotransniration mn o 0.38 1,35  7.92 23,00 56.00 47.00 57,00 57.00 34.29 9.30 1.26  0.08 ' 26.55 294.%6
dan’3 @
% Runoff into nmo 3,03 2,73 303 2.93 51,45 64,43 34.80 28,75 23.43 16.65 7.312  6.05

_ . 20,33 244.40
LGrun Pit dam’3  2.88 260 2.88 2,78 48.88 6121 3306 27.31 22.26° 15.81 6.96 5,75 32.37 45.40
Znwgft 19.00 19.00 37.00 26.00 S6.00 37,90 37.00 37.00 37.00 37.00 19.00 19.00

n ke $5 49 106 206 2737 2265 1225 101i 824 383 132 109 775,19 9302.2%

‘ iSeepage Ys 400 &.00 5.00 9.00 32.00 24.00 18.00 17.00 13.00 7.00 1.0C 1.90
e dan’3 10,71 9.68 13.39 23.33  85.71 62.21 48,21 45.53 33.70 i8.75 2.59 2.48
Inagf/l 300 300 5.00 12,00 12.00 11.00 2.00 16,00 10.00 7,00 5.00 2.20

In kg 32,14 29.03 66.96 279,94 1028.51 684.29 433.90 455,33 376.96 131.24 12.9% 5.36

I
[}
i
4
1
i
-3 1,28 7,53 21,85 53.20 44.65 54,15 S54.15 32,58 8.8( 1.18 0.08 | 23.32 279,83 54.67
;
i
i
1
1
|
1
|
H
b

* Total Infiou dam'3 13.59 12.27 16.27 26.11 136,59 123,42 81.28 72.85 $5.95 34.56 9,55 8.43 {49.07 588.%6
- Inmgfl 6,39 6.39 10.66 18.61 27.98 23.90 20,39 20.12 20.74 20.73 15.20 13.50 !
Zn kg 87 78 173 886 3,766 2,349 1,657 1,466 1,161 716 1S 115 1,067 12,799

................................................................................................................................................



TABLE @ A—44

2 - SOURCE UNITS JAN  FEB MAR  APR Hay JUN JUL AUG SEP oct NOV  DEC | HMEAN  TOTAL 3 OF P

........................................................................................................................................

~ Total Precip. mmo 25,35 25.90 31,23 32,75 51.88  56.63 98.48 80.40 42.26 47,86 22,34 23,72 ) 46.90 538.78
E 9,32 111.80 100.0

i

' Total Rainfail mm 0.00 0.00 0,00 G.75 7.88 49,73 98,48 67.60 25.06 7.64 0.00 0.00

21,63 257.14
- dam 3 0.00 0.00 9.00 1,66 10,32 20,43 14.03 20 1.5 0.00 0.00 .65 53.36 47.73
‘otal Snowfall nn o 25.35 25,90 31.23 32,60 ¢4.00 6.90 0.00 12,80 17.20 40.20 22.3¢ 23.72 | 23.47 281.44

dam’3  5.26  5.37  6.48  6.44 §.13 1,43 0.060 2,66 3.57 8.34 4,64 4.9 4.87  58.44 52.27

" Runoff mo 0.00 0.00 0.90 0.60 0.00

0.00 G.00 6.0 0.00 0.09 0.00 0.006) 0.00 0.c0
% dan’3 0.00 9.80 ©.00 0.00 0.00 0.00 0.0 0,00 6.09 0.006 9.00 9.00 .00 0.00 0.00
: - ’
ivapotranspiration am 0,38  1.35 7,92 26,71 56.64  48.92 9L.1b 63,25 34.29  9.36 1.2 0,08 ! 28.10 337.1%
? dam’3  0.08 0.28 1.66 5.13 11,36 10.45 18,91 13.12 712 1.93 0.26 (0.82 5.8 £9.97 62,58

c-Lateral Drainage e 3.00 3.60 4.60 5.00 3.00 50.00 30,00 25,00 20.00 16,00 5.00 5.00 | 1%.83 202.00
' 3ase of Dump dam’3  0.62  0.62 0.83 1.04 7.47 10,38 6.23  5.49 4,15 3,32 1.64 1.04 3.6% 41,92 37.49
’ Inng/l 8,00 12,60 25.00 50.00 46.00 30.00 25.00 25.00 25.00 25.00 12.00 4.00 ! 28.3¢
n kg 4.98 7,47 20.75 5:.88 298,80 311.25 155.63 129.69 103.75 83.00 12.45 8.30 ¢ 98.99 1187.94
;_?ercolation from am o 0,30 0.30 Q.40 0.40 0.40 0.49 0.40 0.50 0.50 0.0 G.60 0.40 0 6,90
Base of Oump dam’3 9,06 0.06 0.08 0.08 0.08 0.08 0,08 0.0 0.i0 0.10 0C.08 G.08 0,08 1,02 0.91
. In mgfl  8.00- 12,00 25.00 50.00 &0.00 30.00 25.80 25.00 25.00 25.00 2.00 8.00 ! 24.3
inkg 0.56 0.75 2,08 4,15 3.32 2.49 2.08 59 2.5 2.59 1,00 .66 2,07 24.80
3,58 42.93

Total Infiltration dam’3 0.68 0.68 0.91 1.12 785 10046 6.3Y 0 5.29 4,25 342 L1200 .12
T In mg/l 8,00 12.00 25,00 S0.00 40,00 30,00 25,00 25.60 25.00 25.00 2.0 8.0G | 23.75
Zn kg 5 8 23 36 302 314 158 132 104 36 3 . 91



TABLE : A-45

PREDICTED WATER OUALITY FROM THE VANGORDA PHYLLITE CELL DURING OPERATIONS WITH WTER TREATHENT

7 S0URCE URITS JaN FEB  HAR  APR HAY JUN JuL AUG  SEF acCT B0V DEC | MEAN  TOTAL % OF PRECIP.

Total Precip. mno 25,35 25,90 3123 32,75 51.88  56.63  98.48 &0.40 42.26 47.84 22.34 23.72 ! 44.90 5378
; dam'3  5.70 5.83 7.03 7.37 {167 1274  22.16 18.09 9.51 10.76 5.03 5.3 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 7.66 (.00
dam’3 0.00 0.00 0.00 G.17 L77 11.19 22,16 15.21 5,64 §.72  0.00 0.00

=)
[=]
(=}

21,43 257. 14
6,82 57.86 47.73

: jotal Snowfall am 25,35 25,90 31.23 32.00 ¢4.00 6,90 0.00 12.80 17.20 40.20 22.34 23.72
o dan’3 5.70 5.83 7.03 7,20  $.90 1.55 0.00 2.88 3.87 9.05 5.03 5.34

23.47 281,64
5.28  63.37 32.77

 Runof f am 0.06 D0.00 0.00 0,00 0.00
dam’3 G.00 0.90

o

.00 0.0¢ 9.00 .00 0,09 0.00 0.00
.G0 0.00 0.00 0.00 0.00 0.00 0,06 D0.0C 0.06 0.00

a
Lot )

.00 0.00
000 0.00 0.00

[=]
L)

!
i
!
|
1
i
i
i
I
i
|
2300 1,26 0.08 | 28.10 337.1%
i
i
;
I
i
I
i
I
i
|
]
i
i

~Evapetranspiration mm 0,38 1.35  7.92 24.71  54.54  48.92  91.11 £3.25 34.29 ¢
: dam’3 0,09 0.30 1.76 5.5 12,29 11.01 20.50 14.73 7.92 2,09 0,28 9.02 £.32  75.87 62,58
Lateral Brainage me 3,00 3.00 4,00 5.00 36.00 50.00 30.G0 25.00 20.00 16.00 5.00 5.00 ! 16.83 207.00
‘Base of Oump dam'3 0,68 0.68 0.90 1.13 8.10 11.25 6.75 5.6 4.50 3,60 1,13 1,13 3.7% 65,45 37,49
i Inng/l 3,00 8.00 12.00 36.00 23.00 :4.00 14,00 14.00 (2.0 14.00 8.00 3.00 4 15.24
In kg 2.03 5.40 10.80 40.50 186.30 157.50 94.50 78.75 54.00 S50.40 9.00 3.38 ! S7.71 497255
: }ercolation from nm 030 0.30 0.40  0.40 0.40 0.40 0.40 0.50 0,50 0.50 0.40 0.40 0.41 4,30
--3ase of Dump dam’3  0.07 0.07 0.09 0.09 0.09 0.09 0.09 8.4t 0.1 0.1t 0.09 0.0% 0.09 1,19 0,9
Zn mgfl  3.00 £.00 12.00 35.00 23.00 14,00 14.00 14.00 12.00 14.00 & 09 .00 0 13,73
Inkg 0,20 0.5¢ 1.08 3.2 2.07 1.26 1.26 1,58 35 58 0.72 0.27 27150 190,39
k“%otal Infiltration dam'3 0.74 0.74 0.99 1,22 8.19  11.34 6.84 576 4.8l 371 122 1,22 3.88 46,59

[}

v3.
nng/l  3.00 8.00 12.00 3.0 23.06 14.00 14.00 14.00 12.00 14.00 8.09 3.00 15,20

in kg 2 6 12 44 188 159 9% 80 55 32 10 [




TABLE A-46

PREDICTED WATER QUALITY FROM. THE VANGORDA PIT GURING OPERATIONS WITH WATER TREATHENT

SOURCE UNITS JAN FEB MAR AFR f1AY JUN Jue AUG SEP ocT DY DEC | MEAM  TOTAL ¥ OF P

| Total Precip. an 25,35 25.90 31.23 32.75 51.88  56.63 98.48 80.40 £2.26 47.8¢ 22.3¢ 23.72 ! 44.50 538.78
’ 21.55 258.61 100.0

21,43 257.14
10,29 123,43 47.73

" Total Rainfall mn 000 0.00 0.00 0.75 7.88 49.73 98.43 67.60 25.06 7.66 9.00 0.00

o

.90 0.09 12.8¢ 17.20 40.20 22.34 23.72
3 0.00 6,14 8,26 19.30 10.72 11.3%

23.67 28].64
1,27 13519 52.27

Total Snowfall nm 25,35 25,90 31.23 32.00 44,00
dam’3 12.17 12,43 14.99 15,36 21.12

[

: Evapotranspiration -mm 0,38 .35 7.92 23,00 56,00 47.90 57.00 57.00 34.99

~O

L0 124 n.08
dan’3  0.18 0.65 3.80 11,06 26,88 22.56 27.36 27.36 16.46 .46 0.6 0,06

26.53 294.56
11,78 141,39 56.67

© Runaff into mmo 3,03 2,73 3.03 2,93 51.45  64.43 34,80 28,75 23,43 16.65 7.32  6.05
-, Vangorda Pit dam’d 1065 1,31 145 L4l 26.70 30.93  16.71 13.80 11.25 7.99 351 2.9 9.78 117,41 45,40
: Inmg/} 13,00 19.00 37.00 74,00 56.00 37.00 37.00 37.00 37.00 37.08 19.0 19.00 ! 40.03

!

1

1

¥

1

1

]

]

1

]

;

120,38 244,60
:
:

In kg 28 25 5 104 1383 1144 618 S11 416 296 67 551 392 4700

1
i
i
!
1
1
;
:
1
1
1
1
1
1

" Seepage from I/s G671 0.71 0.89 160 5,69 .27  3.20 302 2,31 1.2 0.18 .18 ' 2.00 24.00
| North East Wall dam’3  1.90 1,72 2,38 415 15.24 11.06  B.57  8.09 5.99 3.33 0.46 0.48 | 528 6338

(Ares 1) nmgfl 3.50 3.50 5.00 12.56 12,50 11.50 11.50 9.50 9.50 4.50 5.00 2.00 ! 10.28
inkg 6,67 6.02 11.90 S51.86 190,46 127.18 98.57 76.90 56.%1 21.67 2.30 0.55 ' %6.28 65137

¢ i Seepage fron s

0.36 0.3 0.46 0,80 2.84 2.13 160 150 116 0,82 0,09 0.09 1,00 12.00

South West Wall dam’3  0.95 0.95 L.19 2,14 7,62 3.1 £.29 605 3100 187 0.24 0.2 2,68 12,14
1 [Area 2) Innefl 3,50 3.50 5.00 12.50 12.50 11.50 1L.50 9.50 9.50 6.50 5.00 2.00 ! 10.27

f Inkg 3.33 333 5.95 26,78 95.23  65.71 49,28 38.45 29.40 1083 1,19 0.48 ! 27.50 329.93

~ Seepage from Us 2,49 2,49 311 5.0 19,91 16,93 11,20 10.58 8.09 4.36 0.62  0.42 7.00  8&.00

? ? North Hall dan’3  6.67 6.67 8.33 15.00 53.33 ¢0.00 30.00 28.33 21.67 11.67 1.57 1.67 ! 18.75 22£.99
i (Area 3) Zomgfl  3.50 3,50 5.00 12,50 12,30 11,50 1:.50 9.50 .50 4,50 5.00 2.00 ! 10.27

In kg 23.33 23.33 4l.66 187.49 666.62 459.97 344.98 269.15 205.82 75.83  8.33  3.33 '192.49 2309.8%

f Total Inflow dan’3 10,98 10.65 13.36 22,49 100.88 87.70 59.56 54.27 42.00 24.46 5.2 9
Inmgll  5.55  5.61  8.48 16,31 23.15 20,49 18,65 16.49 16.86 16.38 13,37 11.36 | 18.25
In kg 61 38 113 43 14,7197 i 895 108 404 79 60 1



TABLE @ A-47

PREDICTED WATER QUALITY FROM THE GRUM WASTE DUMPS DURING OPERATIONS (EXCL. SULPHIDE CELL) WITHOUT WATER TREATHENT

44.90 538.78
38.28 69%.34 100.0

[=]

Total Rainfall mm .06 0.00 0.00 0.75 7,88 49,73 98.48 67.60 25.06 7,64 0.G0 0.C0
dam’3 0.00 0.00 0,00 6.7 10.23 64.55 127.83 87.74 32.5% 9.92 0.00 0.00

2143 25714
27.8% 333,77 47.73

Jotal Snowfall an 25.35 25,90 31,23 32.00 44,00 6.90 0.00 12.80 17.20 4C.20 22.34 23.72
dam’3 32,90 33.62 40.54 41.54 57.11 8.%6 0.0 16.61 22,33 52,18 29,00 30.79

23.47 281.64
30,66 265.57 52.27
Runof f mp 9.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 6,00 0.0 0.90 0.00 0.0¢
0.00 0.06 0.00

Evapotranspiration mm 0.38 1,35 7,92 24,71 5464 48.92 91.11 63.25 3429 930 1.26 Q.08
dam’3  0.49 1.75 10.29 32.07 70.%2 53.50 118,26 82,10 44,51 12,07 1,61 0,10

28,10 337,19
36,47 437.68 42,58

Lateral Drainage e 3,00 3,00 £,00 5,00 36,06 50.00 30.00 25.90 20.00 16.00 5.0C 5.00 ; 15.83 202,00
. base of Dump dam'3  3.89 3.89  5.19  6.49  46.73  64.90  38.96 32,45 25.96 20,77 6.49 6,49 | 21,85 282,20 37,49
L Innmgfl 0.89 0.10 0.10 0.50 0.0 0.40 0.20 0.20 0.20 0.10 0.i0 O0.16 0.26
Inke 0.3% 039 0.52 328 14.02 25,96 779 6049 5,19 2,08 0.6%  D.65 .61 873
Percolation fronm man 0.30 0.30 0.4 6.40 0.40 £.40 0.40 0.50 0§.50 D0.50° 0.40 Q.40 n.4l 490
Base of Dump dam’3 0,39 0.3% 0.52 0.%2 0.32 0.52 0.52 0.65 0.65 0.8 0.52 0.52 0.33 .36 10.%1
In mgfl 0,10 0.10 0.46  0.50 0,30 0.40 0.20 0.2¢ G.20 0.10 0,10 0.10 0.20
In kg 0.64 0.96 0.05 0.26 0.16 0.21 pD.19 0.13 06.13 0,06 0.C5 0.05 0.11 L.29 119
Total Infiltration dan’3 4,28 £.28 5.701 7.00 47.25 65.42  39.46 33,40 26.61 2142 7,01 .00 | 22.38 268.5¢

|
nme/l 0.0 080 0,10 0.50 030 040 .20 0.20 020 0.10 0.8 0.10 0.2
In kg 0 0 ! & 14 26 8 7 5 2 ;




TABLE : A-48

PREDICTED NATER QUALLTY FROM THE GRUM SULPHIDE CELL DURING OFERATIONS WITHOUT WATER TREATHENT

-j’”; SOURCE UNITS  JAN  FEB  HAR  APR HAY JUN JUL M6 SEP 08T NOV  DEC | MEAN  TOTAL % OF PRECIP,

. Total Precip. nn 25.35 25.90 31.23 32,75 31088 56.63  S8.48 80.40 42,26 47.84 22.36 23.72 ! 4690 $38.78
dam’3  1.32 1,35 1.62 1.70 2,76 2.94 .12 418 2,200 2,49 bl 1,23 2,33 28.02 100.0

Total Rainfall mnc 0.0 0,06 0.0¢ 6.75 7.88 49,73 98.48 67.60 25.06 7,64 0.00 0.00
dem’3 9,00 G.00 .00 0.04 0.41 2.39 5,12 3,52 1.30 0.40 0.00 ©0.00

21,43 257.14
L1 13,37 47.73

Fotal Snowfall me 25,35 29.%0 31.23 32.00 44.00 6.90  0.00 12.80 17.20 40.20 22.34 23.72
E dan’3  1.32 1.35 1,62 1.66 .36 0,00 0.67 0.8

23,647 281,84
1,22 14.65 52,27

r
3%
O
=
"~
o
=)
o
—
o~
~
e

1
1
3
:
¢
¢
I
1
|
|
1
1
|
i
~ Runoff ma  0.60 0.G0 0.00 0.00 0,00 0.00 0.¢0 0.0 0.00 D0D.00 0,00 0,00} ¢.90 0.09
; dan’3 0,00 0.00 ©8.00 0.08 0.00 0.00 0.00 009 0.00 0.00 0.0 0.60 ) 0,00 0.00 0.00
i
;~1Evanotranspiration mno 0,38 L350 7,92 2471 S4.66 48,92 9L.I1 63.25 34,79 9,30 1.2 0.08 ! 28.10 337.19
: dam’3  0.02 0.07 0.4 1.28 2.84 2,54 4.7 329 178 D.48 0.06 0,00 % 1.66 17,53 62.58
i )
_”Lateral Drainage mmo 3.00 3,00 4.00 5.00 36.00 50.00 30.00 25.00 20.80 16.00 5.00 5.00 ! :6.83 202.00
EBase of Dump dam’3 D.16 90.16 21 0,26 1.87 2,60 1.5 1.30 1,06 0.83 0.26 0.26 ) D0.88 16.50 37.49
j In mgf{l  8.0C 12.00 25.00 50.00 40.00 30.00 25.06 25.00 25.00 25.00 12.00 §8.00 | 28,3
Inke 1,25 1,87 5.20 13.00 74,88 78.00 39.00 32,50 26.00 20.80 3.i2  2.08 ! 26.81 297.70
. 1
P !
5 ;Percolation from nno 0,30 0.30 0.40  6.40 0,40 .QU 0.40  0.50 L300 0.5 0.40 0.4D ) 0.4 .50
Base of Dump dan’3 9,02 0.92 ©0.02 0.02 8.92 0.02 6.92 0,63 0,03 0.0 0.02 0.02) 0,02 0,25 G.91
Inmg/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 | 26.39
in kg  0.12 19 0.52 1.04 0.83 0.62 0.52 0.45 0.65 0.65 25 017 ) 0.52 h.el
’ ;Total Infiltration dan’3 0.17 0.17 0.23 0.28 1.89 2.62 .38 1.33 L.07 D.86 0,28 0.28 0,80 10.7%

[}
Znngfl  8.90 12,00 25.00 50.00 4G.00 30.00 25.00 25.00 25.00 25.00 12.00 .00 | 28,29
Zn kg l 2 6 14 76 79 40 33 27 21 3 2



TABLE : 4-49

PREOICTED WATER QUALITY FROM THE GRUM PIT DURING OPERATTONS WITHOUT WATER TREATHENT

SOURCE UNITS  JAN  FEB  MAR APR faY JUN JuL AUG SEP G6CT NOV  DEC | HEAN  TOTAL % OF PRECIP.

| Total Precip. mmo 25,35 25.90 31.23 32.75 51,88 56.63 9B.48 80.40 42.26 47.84 22.34 23,77 ) 44.90 338,78
‘ ) 42,65 51i.84 100.0

Total Rainfall mm  G.G0 G.00 0.00 O0.7% 7.88  49.73  98.48 67.60 25.06 7.4 D.00 0.00 ) 21,43 257.14

20,36 264,28 47.73

Total Snowfall im 25.35 25,90 31.23 32.00 44.00  6.90 0.00 12,80 17.20 40.20 22,34 23.72
j dam’3 24,08 26.61 29.67 30.40 41.80  6.56 0.0 i2.16 16.3¢ 38.1% 21,22 22.%53

23,47 28164
22.30 267.56 32.27

o

dam’3 0.3 28 7.8 20.8% 53,20 44,65 54.15 S4.15 32.58  8.86 1.18  0.08 ! 23.32 279.83 54.67

~

© . Runoff into mn 3,03 L780 3.03 0 2093 5145 66,43 34,80 28.75 23.43 16.65  7.32  4.05
Grum Pit dan’3 2,88 2.60 2.88 2.78 43.88 61,21 33.06 27.31 22.26 15.81 6.96 5.75
3 In ngfl 19.00 19.90 37.00 7¢.00 56,00 37.00 37.00 37.00 37.80 37.00 19.00 19.00

20,38 244.6C
19.36 232,37 45.40

1
H
1
1
1
!
‘
H
1
1
| ;
© Evapotranspiration nmno 0,38 1.35 7.92 23.00 %5.00 47,00 57.00 57.00 34.29  9.30 1.2¢ 0.08 | 26.55 294.36
1
1
1
.'
1
i 40.03
i
1
1
1
1
1
1
1
]

In kg 35 49 106 206 2237 2265 1223 1011 824 385 132 109 775 9302

... Jeepage lfs 4.00 4.00 5.00 $.00 32.00 2600 18.00 17.00 13,60 7.00 1.00 1.00 11,25 135.00

: dan’3 10.71  9.68 13.39 23.33 8571 62.2%  48.21 45.5) 33.70 18.75 2.50 .68 29,71 3536.49
Znmg/l  3.00 3.00 5.00 12,00 12.00 11,00 9.00 10.00 16.00 7.00 5.00 2.00 9.81

In-kg 32,16 29.03 66.96 279.94 1028.51 684.29 433.90 £55.33 336.96 130.2¢ 12,96  5.36 1291.38 3496, 6!

' i Total inflow dam'3 13,59 12.27 16.27 26,11 134.%9 123.42  81.28 72.85 $5.95 34.56 '9.55  §.43 1 4907 588.3¢
’ - 2nmefl  6.39  6.39 10.66 18.61 27.98 23,90 20.39 20.12 20.7¢ 20.73 15.20 13.60 P 21.73
In kg 87 78 173 486 3,786 2,949 1,657 1,466 1,161 716 145 118 1,067 12,799



TABLE : A-~50

PREDICTED WATER QUALITY FROM THE VANGORDA SULPHIDE CELL DURING OPERATIONS WITHOUT WATER TREATMENT

SOURCE UNITS JAN  FEB  MAR  APR HAY JUK JUL aus SEP OCT MOV GEC © MEAN TOTAL 5 OF P

' :Total Precip. am 25.35 25.90 31,23 32.75 51,88  56.63 98,48 80.40 42,26 47.84 22.36 23,72

dan’3  5.26 5.37 6.48 6.B0 10.77 11.75 20,43 16.68 8.77 9.93 4.80 492 $.32 111.80 100.0

" Total Rainfall an- 0,00 0.00

0.00 . 7.88 49.73 98,48 67,60 25.06 7.64 0.00 0,00 21.43 257.14
dam’3 0.00 0.60 0.00 0.6 1.6 10,32 20,43 14.03 5.20 1.59 6,00 0.00 6,65 53,36 47,73
i éTotal Snowfall ma 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  5.26  5.37 .48  6.64 9.13 1.43  0.G0 2.66 3.%7 8.34  4.66 4,92 4.87 58,44 52,27

L=
o

.0a 9.00
0.00 0.00 0.00

| Runoff an 0.00 0.00 0.06 000 0.00 000 0.06 .00 0.0 0.00 0.00 0,00
: dan’3 0.00 0.0 0.00 0.00 000 0,00 000 0.60 0.00 0.09 0.00 0.00

>

28,10 337.19

r'@Evapotranspiration meo 0.38  1.35 7,92 2%6.71  S4.66  48.92  9i.il 63.25 34.29 00 1260 0,08
P 5.83  £9.97 #2.58

dan’3  0.08 0.28 1.64 5.13 1.3 1G4S 18,91 13,12 7.12 193 (.26 0.02

~Lateral Drainage nn 3.00 3,00 4.00 5.00 36.00 50.00 30.00 25.00 20.00 14.00 5.00 5.00 | i6.33 202.00
Base of Dump dan’3  0.62 0.62 0.83 L.04 7.47  16.38 6,23 319 415 332 106 104 3,49 41,92 37.4%
Inmgfl  8.00 12,00 25.00 50.00 40.00 3G.00 25.08 25.00 25.00 25.00 12.00 &.00 ) 28.3¢
in kg 4.98  7.47 20,75 51.88 293.80 311.25 155,63 129.69 103.75 83.00 12.45 8.30 ; 98.99 1187.%
. iPercoiation from ma 0.30 0.30 0,40 0.40  0.40 40 0,40 0,50 0.50 0.30 G.£0 G.40 0.41 6.50
‘- Base of Dunmp dam’3 0.06 0.06 0.08 0.08 0.08 0.06 008 o0.10 0.19 0.i¢ 0.08 0.08 n.o8 1,02 9.7
Zn mg/l  8.00 12.00 25.00 50.00 40.006 30.GO 25.00 25.00 25.00 25.00 12.00 8.0C | 24.3%
In kg G.50 0.75 2,08 4.13 3.3 2,49 2,08 2,59 2.59 259 1.00 Q.66 2.07  26.2n
- Totel Infiltration dam’3 0.68 0.68 0.91 1.12 7.55 10,48 6,30 529 425 342 112 bk 3058 42,93

i
Inmg/l 8.00 12,00 25.00 50.00 40.00 30.00 25,00 25.00 25,00 25.00 12.00 £.00 | 28.2%
In kg 3 8 23 36 302 K31 138 132 106 g6 13 5




TABLE : A-51

PREDICTED WATER QUALETY FROM THE VANGGRDA PHYLLITE CELL DURING GPERATIONS WITHOUT WATER TREATHENT

Tetal Precip. mmo 25,35 25.90 31.23 32.75 51.88 56,63 98.48 80.40 42.26 47,84 22,34 23.72 ) 46.90 538.78
’ 10.10 121.23 100.0

1
|
: ‘
" Total Rainfall me 0.00 0.00 0.00 8.75 7.88  49.73  98.48 67.60 25.06 V.64 0.00 0.00 | 21.43 257.04
dam’3 0.00 0.00 9,00 0,17 1.77  11.19 22,16 15.2¢ 5,64 1.72 0.00 0.00 i ¢&.82 57.86 47.73
:
I
1
1
)
I
I
1
1

Total Snowfall mno 25,35 25,90 31.23 32.00 44.00 6,90 0.00 12.80 17.20 40,20 22.3¢ 23.72
dam’3 5.70 5.83 7.03 7.20 .90 1.585 0.00 2.88 J3.87 9.05 5.08 5.3

23,47 281.64
5,28  63.37 52.77

Runof ¢ mm 90.00 ¢.00 0.00 Q.00
dam’3 0.60 0.60 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00

L =]

.60 D.0¢ 0,00 o0.00 O0.00

f=

.00 0.00

=

.00 0.00 0.0¢

0.00 0.00 0.00

[}
:.
-~ Evepotranspiration  mm  0.38 1.35  7.92 2671 S4.66 48.92 911t 63.25 36.29 9.30 1.2 0.08 | 28.10 337.19
' dan’3 0.09 0.30 178 5.5 12,29 1101 20.50 14.23 772 209 0.26 0.02 1 .32 75.87 62.58
|
)
Lateral Drainage o 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 Dunp dan’3 0.68 0.68 0.90 1.13 810 11.25 675 5.63 .50 3.60 113 1131 379 45.45 37.49
? nomg/l 3.00 8.00 12.00 36,00 23.00 14,00 14.00 14.00 12.00 16.00 8.00 3.00 | 15.2
ke 203 5.60 10.80 40.50 186,30 157.50 9450 78.75 54.00 50.60 9.00 3.38 ! 57.71 69255
1
1
. Percolation fron o030 030 0.40 040 0.40  0.40  0.40 .50 0.50 050 0.40 0.6 ! 0,41 6.9
J Base of Dunp den’3  0.07 0.07 0.09 0.09 0.09 0.09 0.09 0.1 6.1} 0.1 0.09 0.09! 0.3 110 0.91
Znme/l  3.00 8.00 12.00 36.00 23.00 16,00 14.00 16.00 2.00 16.00 8.00 3.00 ! 13.73
Inke 0.20 0.5 1.08 3.26 207 L2 126 158 135 LS8 072 0.7 0 126 1514 100.9

Total Infiitration dae’3 0.7¢ 9.7 0,99 122 819 (1.4 6.86 5,76 661 371 L.22 1.22 ) L
Zn ngfl 3.00 8.00 12,00 36.00 23.00 14.00 14.00 16,00 12.09 14.00 4.00 3.00 | 15.20
In kg 2 b 12 4 148 159 96 80 55 52 {0 .




TABLE : A-52

PREDICTED WATER QUALITY FROM THE VANGORDA PIT DURING GPERATIONS WITHGUT WATER TREATHENT

., Tetal Precip. an 25.35 25,90 31.23 32.75 51.88  56.63  98.48 80.40 42.26 47.8¢ 22,36 23.72 | 44.90 538.78
. ’ 21.55 258,61 100.0

Total Rainfall mm 0.00 0,60 0.60 0.75 7.88  49.73 98,48 67.60 25.06 7.64 0,00 0.00
;"7 dem’3 0.00 Q.00 0.00 0.36 378 23,87 47,27 32,45 12,03 3,67 0.00 D.0C

21.43 257.14
10,29 123,43 47.73

23,47 281.64

'fTotal 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
- 11.27 135,19 52.27

dam’3 12.17 12,43 14.99 15.36 2:.12 3.3 0.00 6.14 8.26 19.30 10.72 11.39

; gEvaDotranspiration me 0,38 1,35 7.92 23.00 55,00 47,00 57,00 57.00 34.29 9.3¢ 1.24 0.04
dam’3 0.18° 0.65 3.80 1L.06 26.88 22.56 27,36 27.36 16.46 .46 G.60 0.04

26,55 294,56
11,78 141,39 54.67

% gRunoff into nn 303 2,73 3,03 2,93 5145 64,43 36,80 28,75 23.43 16.65 7.32  6.05
. 4 Yangorda Pit dan’3  1.45 .31 1045 L4l 240700 30.93 16,71 13.80 11.25 7.9% 351 2,910 9.78 117.41 45.40
Zn mgfl 19.00 19.00 37.00 74.00 56.00 37.00 37.00 37.06 37.00 37.00 19.00 19.00 i 40.03

1
1
i
H
i
t
1
i
H
1
t
1
1
E)
1
]
1
i
1
[}
1
:
| 20,38 204.60
|
i

In k¢ 28 25 5 104 1383 1146 618 511 . 4l 298 67 551 392 4700

1
1
1
¢
1
]
:
4
1
!
1
i
:
1
1
1

) " Seepage from /s

0.7¢ 0.7% 0.8 160 5.9 .27 320 302 2,31 124 0.18 0.8 2.00 24.900
... North East Wail dam’3 190 L.72 2,38 415 15.26 11,96 .57 809 5.99 3.33  0.46 0.48 1 5.28 63.38
[ {Area 1) nmg/l 3,56 3.50 5.00 12.56 12.50 11,50 11,50 9.50 9.50 6.50 5.00 2.00 . 10.28
Lo nkg  6.67 5.02 11.98 51,84 190.46 127.18 98.57 76,90 56.91 21,67 2.30 0.95 ) 50.28 631.37
71 Seapage from 1/s 3% 0.3 0.64 0.80 2.8& 2.13 1.60 1.5 1.ls 0,62 G.09 0.09 { 100 12.90
| South West Wall dan’3 J95 L1900 2004 762 571 6,29 405 310 1.67 2605 TeE 3214

(4rea 2) n ngfl
In kg

Rt
.48

10.27
27.50 329,98

N L O
-
o

[ZT RNV Ry =%

— o O o
™~
=

[ I NI = ]

0 G

H 1
.50 5,00 £2.80 12.5¢  11.50 11,50 9,50 9.30 6.30

5 1]

L33 J95 26,78 95,23 65,71 49.28 38.45 29.46 10.83

E %Seepage fron I/s 2,49

2 AL 5.0 1991 14,93 18,20 10.58 8,09 4.3
North Wail dam’3  6.67  6.67 8,33 15.00 53.33 40,60 30.00 28,33 21.67 11.67
;5 [Area 3} nmgfl  3.50 3 5,00 12.50 12,50 11,50 11,50 3.50 4.50 6.30
. In kg 23.33 23.33 41.66 187.49 666,62 439.97 J44.98 269.15 205.82 75.83

7,90 84.00
18,75 224.9%
16,27

192.49 2309.85

oo LY e O
=
o
[FYEN S ]
a9
[=1

; Total Inflow dan’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
- Inmgfl  5.55 5,41 B4R 1631 23.15  20.49  18.65 16.49 15.86 16.38 13.37 11.34 | 18,25
In kg 6% 58 113 375 2,335 1,797 1,111 895 708 404 79 60



TABLE : A-53

----- PREDICTED WATER QUALITY FROH THE GRUM WASTE DUMPS AFTER ABANDONMENT{excl, Sulphide Cell)

S0URCE UNITS JAN FEB HAR  APR HaY JUN JuL AU SEP 0cT NOY DEC | MEAN TOTAL $ OF P

: é Tetal Precip, en 25,35 25,90 31.23 32,75 51.88  56.63  98.48 80.40 42.26 47.86 22.3&4 23.72 | 64.90 538.78
P - 57,92 695.03 100.0

21,43 257.4¢

I Total Rainfall e 0.00 0.00 0.00 0.75  7.88 49.73 98.48 47.60 25.06 7.6 0.00 0.00
! 27,66 331.71 47,73

dam’3  0.00 0.0 0.00 0.97 10.47 6415 127.06 87.20 32.33 9.86 0.00 0.00

23,47 281.84

. Totel Snowfall mmo 25,35 25.90 34,23 32,00 44,00  6.90  0.00 12,80 17.20 40,20 22.34 23.72
5 30,28 363,32 52.27

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

Runoff amm  0.00 0,00 0.00 0.90 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
dam"3 0.06 0,00 0.00 0.60 0.00 0.60 0.00 9,80 0.00 0.00 0.00

[==]

1

1

I

1

i

H

3

3

)

:

i

1

| 0.0¢ .00

.08} 0.00 0.00 0.00

1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
|
1
1
]
]
1
1

(=3
o

" Evapotranspiration reo 0.38 1,35 7.92 24,71 54,64 48.92 9t il 63.25 34,29 9,30 1.26 0.08
dam’3  0.49 176 10.22 31.88 70.49 63.1% 117.53 81.59 44,23 12.00 .60 0.0

28.16 337,19
36.25 434,98 62.58

! Lateral Orainage mn

3,00 3.00 4.00 5.00 36.00 SC.O0 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 6450 38,70 32.25 25.80 20.66  6.45  6.45 ! 21.77 260,58 37.49
£y Inmg/t 0.10 0.10 0.10 0.50 0.30  0.40 0.20 0.20 0.20 0.10 0,10 Q.10 : 0.26
| In kg 0.3% 0.39 0.52 3.23 13.93 25.80 7,76 6,65 5,16 2.06  0.65 0.65 1 5.58 66.95%
~ Percolation from mi o 0.30  0.30 0.40 0.40 0.40  0.40 0.0 0.50 0,50 0.50 0.40 0.40 7 0.41 4.90
[ Base of Dump dam’3 0,39 0.39 0.52 0.%2 0.52  0.52 0.52 0.6% 0.5 0.5 0.52 0.5} 0.53 5.32 0.91
E nomgft 0.10 0.10 0.10 0.50 0,30 0.40 0.20 0.20 ©.20 0,10 0.10 ©0.10 % 0.20
Inkg 0,04 0.06 0.05 0.26 015 0.21 0.0 0.13 0.13 0.06 0.05 0.05 ! 0.if 1.28
g Total Infiltration dam'3 4.26 4.26 5.68 6.97 46,96 65.02 39.22 32,90 26.45 21.20  6.97  6.97 ! 22.24 266.90

[}

1
Inng/l 0.10 0.10 0.10 0.5¢ 0.30  0.40 0.20 0.20 ©.20 0.10 0.10 0,10} D0.26
in kg 0.4 0.4 D6 3.5 4.1 26,0 7.8 66 53 21 0.7 0,71 &7 68.2




TABLE : A-54

PREDICTED WATER QUALITY FRON THE GRUM SULPHIDE CELL AFTER ABANDONMENT WITH TILL COVER

SQURCE UNITS JAN  FEB MAR  APR MAY JUN JUL AU SEP OCT  NOV  DEC | HEAN  TOTAL % OF PRECIP
fotal Precip. nmo 25,35 25,90 31.23 32,75 51,83 56,63 98.48 80.40 42.26 47.8¢ 22,34 23.72 ! 44.90 538.78
dam’3  1.52 1,55 1.87 1.%7 R ) 3.40 5.91 k.82 .34 2.87 %1420 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 25.066 7,64 0.00 0.00
dam’3 0.00 0.00 0.00 0.05 0.47 2,98 5.91 4,06 1.50 O0.46 0.00 0G.90

21,43 257.14
1,29 15,43 47.73

Total Snowfall mno 23.35 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 2,84 0.44 0,00 0.77 1.03 2,41 1.34 1.42 1,41 16.90 52.27
Runof f mmo 2,35 2,12 2,35 10,00 32,19 49.99 27.00 22.31 {8.18 12.92 5.68 (.69 ! 15.81 189.77
) dan’3 0.4 0,13 0,14 0.0 1,93 300 .62 1,36 1.09 0.78 0.3 0.28 0.95 11.39 35.22
: Zn mgfl  0.01 0.01 0.001 0.05 0.03 9.04 0.02 90,02 0.02 0.6t 0.01 0.01 0.03
inkg 9,00 0.00 o0.00 0.03 0.06 0.i2 0.03 6.63 .02 0.001 0.06 4 .03 0.3l
1 Evapotranspiration ne 0.38  1.35  7.92 23.00 36.00 47.60 57.00 57.00 34.39 9.30 1.2 0,08 ! 26.56 294.46
dam’3 0.02 0.08 0.48 1.38  3.36 2.82 3,42 3.42 2,06 0.5 0,07 0.00 1,47 17.68 54.49

3
I
I
I
[}
1
1
1
|
I
1
1
1
1
3
H
i
b
|
1
1
1
1
|
I
00
1
i
]
t
|
I
1
|
I
1
I
1
|
1
I
1
I
1
1
I
1
t
1
I
i
H

., laterat Drainage mam 1.00 1.00 (.00 3.00 10.00 12.00 7.00 4.00 5.00 4.00 2,06 1.00 4,42 53.00
Base of Dump dan"3 0.06 0.06 0.06 0.18 0.60 0.72  0.62 0.36 0.30 0.2 0.12 0061 0.27 3,18 9.84
L Znngfl 8.00 12.00 25.00 50.00 40.00 30.60 25.00 25.G0 25.00 25.00 12.00 8.00 29.90
Inkg 0.8 0.72 1,50 9.00 24.00 2i.60 10,50 9.00 7.50 6.00 1.44 ©.48 7.9 §2.22
| Percolatien from mno 0.30 0.3¢ 0,40 0.40  0.40 L4000 0.0 0.50 0,50 0.50  0.40 0,40 | 0.41 90
' Base of Dump dan’3 0,02 0.02 0.02 0.02 6.92 0.02 0.62 0.03 0.03 0.03 9.02 0.02 0.02 0.29 0.9l
Znmg/t 800 12,00 25.00 50.00 40.90 30.00 25.00 25.00 25.00 25.00 12.00 8.00 ! 24.39
Inkeg 0,14 0.22 0,60 .20 0.96 0.7z 60 0.7% 0,75 73 29 0.19 60 7.47
) Total Infiltration dam'3 0.08 0.08 0.08 0.20 0.62 0.74 0.46 0,39 9.33 0.27 0.1 0.081 0,28 3.47

I

1
. In mgfl 8,00 12,00 25.00 50.00 40.00 30.00 25.00 25.00 25.00 25.00 12.00 4.00 ! 28.61
in ko 1 { 2 10 25 22 i1 10 8 7 2 l




TABLE : A-55

PREDICTED WATER OUALEITY FROM THE GRUM LAKE AFTER ABANDONMENT

-~ SOURCE UNITS JAN - FEB MAR  APR HAY JUN JUL  AW6  SEP oCT NOV  DEC | HMEAN TOTAL % OF PRECIP.

Total Precip. am- 25,35 25.90 31,23 32,75 61.88 86.63 98,48 80.40 £2.26 47.84 22.3¢ 23.72 | 44.50 538.78
dan’3 74.78 76.61 92,13 96.61 153,05 167.06 290.52 237.18 124.67 141.13 65.90 69.97 !132.45 1589.40 100.0

21.43 257,14

63.21 758.56 47.73

? ETotal Rainfail me 0.00 0.00 0.00 0.75 7.88 49,73 98.48 &7.60 25.06 7.6& G,G0 0,00
L dam’3  0.00 0.00 0.00 2.21 23,25 166.70 290.52 199.42 73.93 22.5 0.00 0.00

i Total Snowfall mm 25,35 25.90 31.23 32.09 44.00 6.96  0.00 12.80 17.20 40.20 22.3¢ 23.72

;
]
i
3
T
:
12347 281,64
dan’3 74.78 76.41 92.13 94.40 129.80 20.36  0.00 37.76 50.76 118.59 65.90 69.97 ! £9.24 830.84 52.97
1
1
- Evapotranspiration’ oe 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
; dan"3 .12 3,97 23.38 67.85 165.20 138.65 168.15 168.15 101,16 27.46 3.66 0.2¢ | 72.41 868.96 54.67
% ; i
1
Runoff am o 3.03 2,73 3.03 2,93 5t.45  64.43  34.80 28.75 23.43 16.65 7.37  6.05 | 20.38 24440
dam'3  8.96 8.05 8.9¢ 8.64 151.78 190.07 102.66 B84.8% 69.12 49.12 21.59 17.85 | 60.13 721.57 45.40
Inmgfl 0,02 0,02 0.02 002 0.02 0.62 0.02 90.02 0.02 0.02 0.02 0.02! 0.02
inkg 0.13 0.12 0.13 8.13 228 2,85 1.5 1.27 1.0 0.74 0.32 0.27 ) 0.%0 10,82
1
Seepage ts 400 .60 5.00 10.00 33.00 25.00 19.00 18.00 14.00 4£.00 2.00 2.00 ! 12.00 144.C0
dam’3 10.71  9.68 13.3% 25.92 88.39 64.80 50.89 48.21 36.29 21.43 5.18  5.36 ! 31.69 380,25
Inmgfl 0,02 0,83 0.02 0.05 0.06 095 0.02 0.03 0.06 0.02 0.02 0.02) 0.04
Inkg 0,20 0.29 0,27 1,30 5.30 326 1.02  1.45 218 0.463 0.1 .11 ) 1.32  1%.89
Total Inflow dam’3 19.65 17.73 22,33 34.56 240.16 25¢.87 153.55 133.02 105.40 70.56 26.78 23.20 | 91.82 1101.82
bo0.02

......... . In mgfl 0.02 0.02. 0.02 0.0 0,03 06.02 0.02 0,02 £.0} 0.02 0.02 0.02
| Inkg 0,35 Q.41 0.40 1,43 7.58  6.09 2.5 2,72 321 t7 0 0,43 0.%7 2.2 26,72




PREDICTED WATER GUALITY FROM THE VANGORDA SULPHIDE CELL AFTER ABANDONMENT WITH TILL COVER

TABLE : A-56

é | Total Precip.
= Total Rainfall
.. Total Snowfall

Runof

% Evapotranspiration

..., Lateral Drainage

. Base of Dump

g

ﬁ i Percolation from

- Base of Dump

Total Infiltration

fam
dan’3
n ngfl
In kg

mn
dam’3

nn
dan’3
In mgft
In kg

nm
dam’3
n ngfl
In kg

dan"3
n mg/l
in kg

25,35
5.26

2.35
0.49
0.01
0.00

0.38
0.08

1.00
0.21
8.00
1,66

9.30
0.06
8.00
0.50

0.27
8.00
]

.90
5.37

0.60
0.00

.90
.37

o

A2
141
0t
.00

e B e R e AN

—

.35
9.28

.00
0.21
12.00
2,49

0.30
0.06
12.08
0.7%

0.27
12.00
3

31.23
6.48

0.c0
0.00

31.23
6.48

.35
49
.0
.60

7.92
1.64

1.09
0.21
.06
5,19

0.40
0.08

50,
3t,

.00
.bé

.00
.08
.05
i0

77

.00
.62
00
13

.88
.66

.

9.13

O O - RS

56,
il

10,

40,
33,

A9
.68
03
.20

oe
62

00
.08
00
a0

40

0.08

.00

3.32

.00

6.90
1.43

£9.99
10.37

¢7.00

12.00

2,49
36.00
74,70

0.08
30.00
2,49

=

57.
11,

25.
36.

.00
.50
.02
At

00
0
A5
08
31

.40

0.08

.0G

2.08

.31
.63
.02
.09

83
.00
.25
.00
13

.50

g.10

.00

2,59

SEP 9CT
42,26 47.8¢
8.77  9.93
25.06  7.64
5,20 1,59
17.20 40.20
.57 8.3
13,18 12,92
3,77 2.68
.02 0.01
0.08 §.03
.39 9.30
.14 1,93
5.00 4.00
.06 0.83
25.00 25.09
25,96 20.75
0.50 6.50
0.10 0.i§
25,00 25.00
2,59 2.39
14 0.93
25.00 25.00
29 23

NOV  DEC
22,36 23.72
.64 6.92

.00  6.00

0.00 0.00

22,36 23.72
L.56 4.92

5.68  4.69

1,18 0.97

9.01 0.0

0.01 0.01

.26 0.08

0.26  0.02

2.00  1.00

.42 0.2

12.00  8.00
6,98 1.66

.40 0.40
0.08 0.08

12.00 6.0
1,00 0,66

0.50 0.29

12.00  8.00
5 2

29

47
.47

81

28

03

0%

5%
10

42
.92
.00
26,

58

Vb1

0.08

39

2.07

538,78
111,80 £00.0

257. 14

53.36 47.73
28164
58.44 52.27
189.77

39,38 35.22

296,65

61.14 54.69

33.00
11.00

318.93

4,90
1.02

24.80

12.01



TABLE : A-57

PREDICTED WATER QUALITY FROM THE VANGORDA PHYLLITE CELL AFTER ABANDONMENT WITH TILL COVERS

SO0URCE UNITS JAN FEB  MAR  AFR HAY JUN JuL AUG SEP ocT NOY BEC | MEAN  TOTAL % OF PRECIP.
I | Jotal Precip. mm 25,35 25.90 31,23 32,75 55,88 56,63 94,48 B80.40 42.26 47,84 22,34 23.72 1 44.90 338.78
L dam’3- 5.70 5,83 7.03 137 1167 12,74 22.%6 18.09 9.51 10.76 5.03 5.3 | 10,10 121,23 100.0

4

b

1

E
™ Total Rainfail am 0,00 0.00 0,00 0.75 7.88 49.73 98.48 47.60 25.06 7.64 0.00 0,00 ] 21.43 257.14
C dam’3 0.00 0,00 0.00 0.17 177 1119 22.%6 15,210 5.64 1.7z 0.00 0.00 | 4.82 57.8 47.73
[}
I
)
I

Totzl Snowfall mm 25.35 25,90 31.23 32.00 44.00 6.90 8,00 12,80 17.20 40.20 22.34 23.72
dem’3 5.70 5.83 7.03 7.20 9.90 1.53 0.00 2.88 3.87 9.65 5.03 5.3

23.47 281.64
5,28 63.37 82.27

Runoff mp o 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 0.53 0,48 0.53 2.25 7.24 11,25  4.07 502 4.09 2,91 1.28 1.86 | 3.5 42,70 35.22
! Znmgfl 0,00 0.0 901 0,05 G.93 0.04 .02 0,02 0.02 0.01 0.01 9.9 0.03
s inkg 0.0 000 0.08 0.1 0,22 0.5 0.2 0.10 0.08 0.03 .01 0.0 0.10 1.15
[T Evapotranspiration e 0,38 1,35 7.92 23.00 56,00 47,00 57.00 57.00 34.3%  9.30  1.26  0.08 | 24.36 294.66

dan’3 0.09 0.30 (.78 5.18 12,60 10.58 (2.83 12.83 .74 2.09 0.28 0.02 5.52  6A.3C 54.69

- Lateral Drainage e £.00 1,00 £.00 3.00 10.00 1200 7.00 6.00 5.00 4.00 2.00 1.00 ! &.42 53.00
;. Base of Dump dan’3  0.23 0.23 0.23 0.68 225 2,70 1.5%8 1.35 L.13 0.90 0.45 0.23 ) 0.3 11.93 9.8
In mgfl 3,00 .00 12.00 36,00 23,00 14.00 14,80 14,00 12,00 14.00 8.00 3.00 % 15.9%
Inkg 0.68 1.80 2.70 26.30 51.75 37.80 22.05 18.90 $3.50 12.60 3.50 0.68 | 15.86 196.35
{
' ipercolation fron me 6,30 0.30 0.40 0.40  0.40 0,40  G.40 0.50 D.50 0.50 0.40 0.40 % 0.¢1  £.9%
"""" Base of Dump dan’3 0.07 0.07 09 0.09 09 09  0.09 o.11 0.1 i1 0.09 0.09 % 0.09 L.10 0.91
Inmg/l 3,00 8.00 12,00 36,80 23,00 14.00 14.00 14.00 12,00 14.00 8,00 3.00 ) 13.42
Inkg 0.20 0.56 08 3.2 97 2% 1.26 1.58 15 58 0.72 0.27) 126 15.1¢ 100. 6¢
Total Infiltration das™3 0,29 0.29 0.32 0.77 2.3 2.79 1,67 Ll.46 t.2¢ 1.0t 0.5 0,32 1.89 13.93
Zn mg/l  3.00 8.00 12.00 36.00 23.00 14,00 14.00 14.00 12.00 14,00 §.00 3.00 ! i5.77
L Zn kg 1 2 i 28 54 3 23 20 15 14 & 117 205




TABLE : A-58

PREGICTED WATER OUALITY FROM THE VANGORDA LAKE AFTER ABANDGMHMENT

£6,90 538.78

1 : Total Precip. mmo23.35 25.90 31.23 32.75 51.88 56.63 98.48 80.4D 42,26 47.84 22.34 23.72
L ) §6.45 797.39 100.0

1 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
5 dam’3 0,00 0.00 0.00 1.11 11.66 73.60 145.75 100.65 37.09 11.31 0.00 0.00

21,43 257,14
31.71 380.57 47,73

23,67 281.84

~_ Tatal Snowfall mmo 25,35 25,90 31.23 32.00 44.00  6.90 0.00 12,80 17.20 40.20 22.3: 23.72
i 34,76 416.83 52.27

dan’3 37.52 38.33 46.22 47.36 65.12 10,21 0.00 18.96¢ 25.46 59,50 33.06 35.11

'Evapotranspiration me 0,38 1,35

7.92 23.00 56.00 47.00 57.00 57.00 34.29 9.30 1.26 D08 | 20.55 294,56 .
dan’3  0.56 1.9 1173 36.0¢ 82.88 69.56 84.36 84.36 50.75 1376 1.84 0.12 ! 36,33 435.95 54,67
© Runoff into w303 273 303 293 5145 6663 36.80 28.75 23.43 16.65  7.32  6.05 | 20.38 244.40
Vengorda Lake dan’3 48 604 448 636 7615 95.36 515D 42,55 3463 24.66 10.83 8,95 | 30.17 362,01 45.40
[ nwg/l 010 0.10 0.20 0.40 040 030 0.30 020 0.20 020 0.10 0.0 ! 0.28
" Inkg 045 0.40 0.90 173 30.46 28.61 1545 8.51 6.9 493 1,08 0.90 | 836 100.35
1
I
., Seepage fron lfs 043 0.43 043 0.85 360 261 2.01 1.8 147 0.8 0.20 0,20 1.25 14.%
(Morth fast Hall  dan'3 118 104 L16 2,15 966 6.76 5.3 5.07 3.82 2,29 0.52 0.5 | 3.29 39,52
" (Area 1) ;ong/t 3.50 350 5.00 12,50 12,50 1150 1150 9.50 9.50 6.50 5.00 2.00 ! 10.21
Inke 404 3.65 578 26,89 120.53 77.69 6180 ¢8.19 36.32 16,91 2.59 1.07 ! 3362 403,45
I
.~ Seepage from s 017 047 0.7 0.3 146 106 0.80 076 0.59 0.3 008 0.08) 0.50 5.9
" South West Uall  dam'3  0.46 0.42 0.6 0.38 386 270 215 203 1.53 0,92 0.21 0.21 0 132 15.83
. lhres 2) ong/l 3.50 350 5.00 12.50 12,50 11.50 1150 9.50 9.50 6.50 5.00 2.00 ! 10.21
| Inke 162 146 231 1,92 4821 3107 2072 19.27 1453 5.96 .04 0.43 ! 13.47 161.6¢
Seepage fron s 086 0.86 0.86 170 7.20 521 601 379 .95 174 040 0.40 ) 2.50 29.%
1 North Wall dan’3 231 209 231 441 19.28 1351 1075 1014 7.65 450 .04 1071 6.60 79,14
. (Area 3) Inngfl 0.50 0.50 0.70 2.00 2.00 .80 .80 1,50 1.40 1.00 0.75 0,20 | 1.60
- Inks L16 LOG 1.62 8.8 38.57 26.32 193¢ 15.22 1070 .59 0.76 0.2 | 10.53 126.36
Total Inflov den’d B4l 759 8.1 1178 108.93 118.32 69.77 59.80 47.63 32.46 12.60 10.78 | 41,37 496.50



e

[

TABLE : A-39

PREDICTED WATER QUALITY FROM THE GRUM WASTE PUMPS AFTER ABANDONMENT(excl. Suiphide Cell}

Total Precip, mm. 25,35 25.90 31,23 J2.75 51,88 06,63 98,48 80.40 42.26 47.84 22.3& 23,72

Total Rainfall mm 0,00 ©.00 0.00 0.75 7.88 49.73 98.48 67.60 25.06 7.4 0,00 0.90
27.81 333.77 47.73

Total Snowfall nno 25,35 25,90 31,23 32,00 44,00 6.90 Q.00 12,80 17.20 d40.20 22.3& 23.72
dan'3 32.90 33.62 40.54 41.5¢ 57.11 8.9% 0.00 t6.61 22.33 52.18 29.00 30.79

23.47 281,64
30.46 365.57.52.27

Runoff an 0,00 D0.0¢ 6,00 0.00 .00 0.00 0.00 6,90 0,00 0.00 0.00 0.90
dam’3 0.80 D000 0.00 0.00 0.00 0.00 G.00 0,00 0.00 0.00 0.00 0.00

[}

c.0c
0.00 0.00 0.90

o

.00

Q

'

[}

[}

1

i

1

|

1

I

|

1

t

t

1

1

[}

I

1

!
Evapotranspiration om 0.38  1.33  7.92 24,71 54,64 48,92 9i.11 463,25 36,29 9.30 1.2 .08 | 28.10 337.19
dam'3  0.49  1.75 10,29 32,07  7D.92  43.50 118.26 82,10 44.51 12,07 L.61  0.10 1 36.47 437,68 62.58
'
|
i
[}
1
1
]
I
i
i
t
!
{
[}
[l

Lateral Drainage wm 3,00 3.00 4,00 5.00 36,06 50.00 30.00 25.00 20.¢0 i6.00 5.00 5.00 % 16.83 202.00
Base of Dump dam’3  3.89 3,89 5,49  6.49 46,73 64,90  38.94 32.45 25.96 20.77  4.49  6.49 | 21.85 262.20 37.49
Znmgfl 0.10 0,10 0,19 0.5C 0.30 0.40 0.20 0.20 0.20 @G.10 G.10 Q.10 0.26
Inkg 0.39 0,39 0.%2 3.25 14.02 25.%6 7.7 6,49 5.19  2.08 0.85 0.45 5.61 67,37
Percolation fronm mn 0,30 0.30 0.40 0.40 0.40 0.40 .40 0,50 0.59 0,50 9.40 0.40 0.61 £.90
Base of Dump dam’3 0.39 0.39 0.52 0.52 0.52 0.52 0.52 0.65 0.85 90.85 "0.52 0.52 0.53 6.36 0.91
Inmg/t 0,10 0,10 0.10 0.50 0.3¢ 0.40 0.20 0,20 @¢.20 0.10 0.16 0.10 0.20
Inkg G.04 0.06 005 0.2 0,16 0.21 0.10 ¢G.i3 0,153 0.0 0.05 D0.05 6.11 1.29
Total Infiltration dam'3 4.28 4,28 5.71 7,01 47.25 65.42 39.46 33.10 25,61 21.42 7,00 7.01 ) 22.38 7268.56

}
Inamg/l C.19 0.10 0.16 0.50 ° 0.30 0.40 0.20 0.20 0.20 0.10 0.10 0,10 { 0.2
In kg 0.4 0é 0.6 3.5 4.2 2.2 7.9 66 53 2t 0.7 0.7}
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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 1leachate
treatment facilities.

The model uses climatolegic, 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 Jandfill 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 1is

avallable 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 conditioms.
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JAMES VINNELL, Manager FP.C, BOX 39
JOHN G, PAYNE, Ph.D. Gealogist \ %% ?giz E:sgfgf EBE;‘
A.L. LITTLEJOHN, M.Sc. Geologist UK 0 FORT LA B.C.
JEFF HARRIS, #n.D. Geologist C\\EED s
REPQV PHONE (604) 888-1323

Invoice 7386
January 1989

Report For: Lee C. Pigage
Senior Geologist
Curragh Resources Ltd.
117 Industrial Road
Whitehorse, Yukon YIA 2T8
Telephone: (403) 668-3578

Samples: 79V046R: lu6-156, 177-182.7, 184.9-197.8,
79VO4ER: 162.5 - 184.3, 202.0-209.6, 215.5-221.0,
79V046R: 216.0-221.6, 256.6-267.0,
79V026R: 114-138,
88V 17: 25.2-33.5, 36-42
(11 Polished Thinsections)

Summary:

These specimens represent typical examples of waste phyllites and low grade
quartzose "ores" from the Vangorda deposit 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 MICROSTUDIES « 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 256.6-267.0 contains the highest ferroan dolomite content (15%). A
further test is that dolomite effervesces in warm dilute HCl. 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 [14-138, 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 33V-17 25.2-33.5 the pyrite grains are connected to each other by
irregular seams or lenses of pyrrhotite. Sphalerite is abundant in specimen 83V-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 79VO26R [14-138. Sample 88V-17
36 - 42 contains delicately laminated penninite (chlorite) lenses associated with the
massive pyrite’lenses. ’

An estimate of possible XRD analytical depends mainly on the ease of
preparation of sufficient sample material. 1f 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.




--PETROGRAPHIC ANALYSIS -- December, 1988

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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% Plagioclase

196 Sericite

2% Reflecting minerals (pyrrhotite, minor sphalerite and pyrite}
159% 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): 79V046R 1384.9 - 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



:
3
i

--PETROGRAPHIC ANALYSIS -~ December, 1983

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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 63° to
laminations, brownish carbonate {ankerite?) disseminated throughout, which is not
effervescent in cold dilute HCIl, 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)
19% 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 .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.



-2 -

SPECIMEN NUMBER (XX-5): 79V046R 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)



~-PETROGRAPHIC ANALYSIS -- December, 1988

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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 HCL.

Field Rock Name: Altered phyllite

Thinsection Examination:

Estimated Mode:

499% Muscovite -
40% Quartz
2% Reflecting minerals (Pyrrhotite, minor hematite, magnetite, traces
of chalcopyrite and of arsenopyrite)
6% Chlorite
2% Plagioclase
% Ferroan 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 1.4 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 0.0l 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 HCl.

Rock Name: Chloritic, muscovite phyllite
containing pyrrhotite




-~-PETROGRAPHIC ANALYSIS -- December, 1983

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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 900, other fractures also filled 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 and 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
chiorite 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): 79VO46R 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
larger quartz grains.

Rock Name: Chloritic, muscovite phyllite



-~-PETROGRAPHIC ANALYSIS «-~ December, 1983

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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
chatoyance on sawn surface, foliated, light brown carbonate, probably ferroan
dolomite (ankerite?)-filled shear fractures at 70° to layering, the carbonate does
not react to cold dilute HCl, 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)
1% 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 l.l 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.



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,




-~-PETROGRAPHIC ANALYSIS--December, 1988

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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 HCI.

Field Rock Name: Low Grade Quartzose Ore

Thinsection Examination:

Estimated Mode:

66% Quartz
% Ferroan dolomite (possibly ankerite)
4% Muscovite
26% Pyrite
tr Magnetite
1% Chalcopyrite
tr Sphalerite
. tr Pyrrhotite
1% Graphite

Pyrite forms subrectangular {subeuhedral) grains up to 1.3 mm which commonly
coalesce in to semi-massive bands and lenses parallel to foliation. Chalcopyrite 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 parailel 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
; 0.4 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-ifoliation lines in association with
muscovite, minor carbonate and tiny angular, irregular pyrite grains (0.006 mm
long).

g Rock Name: Mineralized (pyritic) phyllite
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--PETROGRAPHIC ANALYSIS -- December, 1988

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: Vangorda Deposit, Environmental Impact Assessment

SPECIMEN NUMBER (XX-10): 83V-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 HCI.

Field Rock Name: Low Grade Quartzose Ore

Thinsection Examination:

Estimated Mode:

60.5% Quartz
6% Muscovite
2% Ferroan dolomite {possibly ankerite)
17% Pyrite
12% Pyrrhotite
1.5% 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")



~~-PETROGRAPHIC ANALYSIS -~ December, 1938

For: L.C. Pigage, Curragh Resources Inc., Yukon

Project: 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:

159% Quartz
22% Calcite {possibly minor ankerite)
13% Chlorite
6% Muscovite {possibly in part talc)
28% Pyrite .
5% Pyrrhotite
11% Sphalerite
<1% 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 0.4 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








