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CORPORATION FALCONBRIDGE COPPER
MOUNT SICKER PROJECT

ENVIRONMENTAL PROGRAMS
FIELD HYDROLOGY AND WATER QUALITY
MONITORING PROCEDURES

1.0 WATER QUALITY MONITORING

HATFIELD CONSULTANTS LIMITED will supply an adequate number of
water quality sample bottles and necessary equipment free of
charge each time a field program is being carried out at the
adjacent Abermin Property. FALCONRRIDGE COPPER field staff will
be advised by telephone approximately one week in advance of each
field program.

There will be four bottles to be filled at each sample location.
The sample locations are shown on the attached map and the sample
bottles are to be labeled as follows:

1 litre plastic bottle
- label GENERAL, FALCONBRIDGE COFPPER, date and sample
location number.
- rinse three times with the creek water being sampled
-~ rinse cap in creek water and fasten securely

1 litre plastic bottle
~ label CYANIDE, FALCONBRIDGE COPPER, date and sample
location number.
-~ these bottles already contain some NaOH pellets as
preservative
- DO NOT RINGS
- fill to the top, rinse cap and fasten securely

250 ml plastic bottles
- label TOTAL METALS, FALCONBRIDGE COFPER, date and sample
location
- rinse three times with creek water being sampled
- rinse cap and fasten securely

250 ml plastic bottles
- label DISSOLVED METALS, FALCONBRIDGE COPPER, date and
sample location number.
- rinse three times with creek water being sampled
- return cap and secure.
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Flace all samples securely into coolers. These will be picked up
and return Vancouver for analyses at:

ASL Analytical SBervices Limited

1650 Pandora Street

Vancouver, B.C.

VHL 1L6

Attention: Mr Allan Maynard ,

Test results will be sent directly to Mr. Alex Davidson at
FALCONRRIDGE COPPER’s Delta office.



2.0 HYDROLOGY MONITORING

The discharge of a stream may be measured using Rhodamine WT dye
and related to a specific elevation on the staff gauge. In this
way the staff gauge can be calibrated for a range of flows. An
accurately known guantity of dye is injected into the stream at a
location sufficiently distant upstream to ensure its complete
horizontal and vertical mixing. The resultant dye cloud or plume
is sampled at a downstream location every 5 seconds (precisely)
to properly characterize the plume. Sampling must start before
the plume arrives and for a short time after the plume has
passed. The combined samples are subsequently analyzed in a
laboratory to determine the relative concentration of dye and
then indirectly related to the instantaneous discharge of the
stream and the staff gauge measurement.

1) First, record the Date, Station Number and the Staff
Gauge reading on the label of a 1 litre bottle.

[yl
—

Do a trial run. Have someone go upstream about 200
feet and add a small amount of Rhodamine dye with the
hypodermic syringe. Make sure that the amount used is
injected all at once and is just enough to make the
creek slightly pink as it passes you. If it is too
much, reduce the amount accordingly.

[}
~—

Allow the creek to clear before you start the actual
test. Record the actual amount of dye used at each
Station.

4) Start sampling just before the dye plume arrives. Take
a new sample every b seconds (precisely) until after
the plume has passed and you have filled the larger
bottle.

5) Be sure the lid is on securely.
6) Kecord the sampling frequency and total sampling

interval with the 2tation Number.

Caution: Rhodamine Dye causes immediate staining and is reported
to be a carcinogen. Wash hands thoroughly after use. Stained
cloths will come clean after three washes.
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Record the following information:

Station i Gauge : Amount ! Bottle ; Sample |
Number i Reading ! of Dye ! Numbers | Frequency)
____________ b el b e 1&_Ttotal time
____________ 5 =S V=N S RPN
Example ] 0.14 ! 2 mls ! 2 {1 min !
: - : ! 15 sec !

i ' ' 1 |

Staff Gauge | 0%l l . . : Es{i'H“uJ !
Station ¥l ! Y i S H ! 3.5 mA H
1 ] 1 1 I

] I I 1 1

Staff Gauge | | : Vg i
Station 2 7 ! /7 L : : :
1 ] ] | J— 1

Staff Gauge ! p 7.7t L ? b 5see iakwnd
a 1 .‘7 1 | 1 o |
Station & £ ! ; hﬂ‘ : ¥ ! =00 e H
: : 1 :g'.;fc_ Adtend :

Staff Gauge | ! ! i P i
Station 4 7 ! /‘?% ; 5 r~ ; 7 ; 290 ste E
1 1 1 ] 1]

i ] 1 I 1

Staff Gauge ! ! H ! :
Station 5 4 ] : | H

These samples are to be securely boxed up and returned to
Vancouver with the above data and analvsed by HATFIELD

CONSULTANTS LIMITED.

Stream discharges will be calculated and

the information returned to FACONBRIDGE COPPER field staff.
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CORPORATION FALCONBRIDGE COPPER
MOUNT SICKER PROJECT

ENVIRONMENTAL PROGRAMS
HYDROLOGY LOG
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Plate 4
BEARS
Grizzly Bear claw i [

marks sometimes
show in tracks

Big Brown Bear ALASKAN BROWN BEAR

GRIZZLY BEAR

Front foot middle claws of bears

X V2
~
.
_—
Black Bear \\\ s\ f, H
i J
SR
Map Text = . \‘:‘\
ALASKAN BROWN BEAR Ursus middendorffi 48 47 X Y
Hump on shoulders; large size; face dished; moderate " Q‘
front claws. NW. a it
GRIZZLY BEAR Ursus horribilis 48 46 POLAR BEAR
Hump on shoulders; face dished; large front claws.
NW.
POLAR BEAR Thalarctos maritimus 49 50

White, sometimes with pale yellowish wash. Arctic,
Subarctic.

BLACK BEAR Ursus americanus 49 46
Blue phase, cinnamon phase, black phase.
Nearly white on Gribble I., B.C.
No hurnp on shoulders; face brown, not dished; claws
small. N, S, E, W.

r—‘?m F — -

l 2in. + g
" Kk .. -
Black Bear .. -

—_— e —_—m

blue phase cinnamon phase black phase

BLACK BEAR
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Plate 5
FUR-BEARING MAMMALS
Map Text

MARTEN Martes americana 55 54
Yellowish brown to dark brown; pale buff on breast;
bushy tail. N,

FISHER Martes pennanti 556 54
Blackish brown; frosted with white-tipped hairs on
head and shoulders. N.

WOLVERINE Gulo luscus 62 63
Dark brown; broad yellowish stripes from shoulders
to rump. N.

SEA OTTER Enhydra lutris 63
Head and neck grayish or yellowish; floats on back;
seacoast. W.

RIVER OTTER Lutra canadensis 61 60
Rich brown upperparts, silvery underparts; tail thick
at base. N, S, E, W.

River Otter

River Otter
slide on snow
or mud bank,
about 8 in. wide

Wolverine
{thumb print
occasionally

registers)

5in.

MARTEN

WOLVERINE

SEA OTTER

FISHER

RIVER OTTER




Plate 6
WEASELS AND MINK
Map Text

{ LEAST WEASEL Mustela rixosa 57 56
No black tip on short tail. N.

SHORTTAIL WEASEL Mustela erminea 57 56
Winter: White; medium-sized; tail with black tip.
Summer: Brown; white down hind leg to foot. N.

LONGTAIL WEASEL Mustela frenata 59 58
Hind legs brownish; black tip on long tail. N, S, E,
Ww. ‘
Northeast: No white on face.
Southwest: White on face.

BLACK-FOOTED FERRET Mustela nigripés 61 58
Yellowish-brown to buffy body; black forehead and
feet. W Central.

MINK Mustela vison 59 60
Rich dark brown; white on chin. E, NW.

: o
5(——12—18in.—);“
k.

Longtail Weasel

(inner toe ;
occasionally registers) t

r. h.

I h.

LEAST WEASEL winter

“o.-= SHORTTAIL
WEASEL

i ’Vnorlheust
female

LONGTAIL WEASEL

o

"/ southwest
o

i

BLACK-FOOTED FERRET




Plate 7
DOGLIKE MAMMALS
Map Text

RED FOX Vulpes fulva 74 72
White tip on bushy tail. N, S, E, W.
Red phase: Reddish yellow; feet black.
Black phase: Black with white-tipped hairs.
Cross phase: Reddish yellow to brown; dark cross
over shoulders.

GRAY FOX Urocyon cinereoargenteus 76 75
Black stripe down top of tail; feet and legs rusty. S,
E, W.

ARCTIC FOX Alopex lagopus 76 75
Blue phase: Bluish brown; no white tip on tail.
White phase: White.
Arctic, Subarctic.

SWIFT FOX Vulpes velox 74 73
Black tip on tail. W Central.
COYOTE Canis latrans 69 69

Rusty legs, feet, and ears; nose pad less than 1in.
(25 mm) wide; tail down when running. W, NE.

GRAY WOLF Canis lupus 71 170
Usually gray; nose pad more than 1in. (25 mm)
wide; tail high when running. N, W.

RED WOLF Canis niger 71 72
Reddish or blackish; tail high when running. SE.

2 067° o @ o ©
- 11in. _—
' - > Gray Fox trotting
24

h. f. ') :
S ~ : h.f
e M —C s @
." ———— PYain.
. » 1% in, Coyote trotting
»

@ @ o

‘ Red Fox

— R ) o
BT T - CDG i a0
2Yzin. Wolf walking 10 in. 15D
Coyote (outer toes larger) 5L

1

» h. f.
@.

N T
m Staggered prints

h- *- .

(wild canines,
prints in
J straight line)

. b4 b 4
(middle
Dog ' (variable) Wolf 2P toes larger)

cross phase

black phase

red phase

blue phase

white phase g
sad o g

- / ARCTIC FOX
>
&

SWIFT FOX

o o
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Plate 8
CATS
Map Text
LYNX Lynx canadensis 81 80
Short tail with tip black all way around. N.
BOBCAT Lynx rufus 81 81
Short tail with tip black only on top. N, S, E, W.
MOUNTAIN LION Felis concolor 78 77
Young: Spotted.
Adult: Tawny to grayish; large; long tail with dark
brown tip.
W, SE.
OCELOT Felis pardalis 79 78
Spots arranged in rows; long tail; small size. S.
JAGUARUNDI CAT Felis yagouaround; 79 80
Long tail; short legs. SW.
Red phase: Reddish.
Gray phase: Bluish gray.
JAGUAR Felis onca 79 77
Spots in form of rosettes; large size. SW.
Bobcat walking slowly . /,7-:.‘ .."-i
in
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Plate 9
MEDIUM-SIZED MAMMALS
Map Text

WOODCHUCK Marmota monax 93 92
Yellowish brown or brown, frosted; feet dark brown
or black. NW, E.

YELLOWBELLY MARMOT Marmota flaviventris 93 92 A
Belly yellow; white between eyes. W. { YELLOWBELLY

MARMOT MARMOT

HOARY MARMOT Marmota caligata 91 94 .
Head and shoulders black and white; feet black. : n—
NW. R
RINGTAIL Bassariscus astutus 53 52 4

Yellowish gray; long tail with rings. SW.

RACCOON Procyon lotor 51 50 §
Black mask; tail with rings. N, S, E, W. '

COATI Nasua narica 53 52 |
Grizzled brown; white spots above and below each {
eye; long tail; long snout. SW.

BADGER Tuxidea taxus 62 64 i
Yellowish gray; white stripe on forehead; feet black.
W, N Central.

RACCOON

‘v ("f_',' f %ﬁﬁw@%
2 WZ Sy R

| Secret entrance
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3in, "" r. h 3 in.‘/'\,’ 3Vzin,
‘ Coati /‘ ﬂ Raden
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Plate 11
SQUIRRELS WITH STRIPES

RED SQUIRREL Tamiasciurus hudsonicus
Upperparts yellowish or reddish; belly white. N, SW.
Winter: Ear tufts.
Summer: Black line along side.

CHICKAREE Tamiasciurus douglast
Upperparts reddish olive; belly yellowish or rusty.
NW.
Winter: Ear tufts.
Summer: Black line along side.

CLIFF CHIPMUNK Eutamias dorsalis
Gray; indistinct dark stripes down back and sides.
SW.

COLORADO CHIPMUNK Eutamias guadrivittatus
Bright colors; stripes distinct; white behind ear. SW.
LEAST CHIPMUNK Eutamias minimus
East: Stripes on face; back stripes to base of tail
West: Pale yellowish gray; small size.
W, N Central.
EASTERN CHIPMUNK Tamias striatus
Stripes on face; body stripes end at reddish rump;
bushy tail. E.
TOWNSEND CHIPMUNK Eutamias townsendi
Dark brown; stripes on face and body indistinct.
NW.
MERRIAM CHIPMUNK Eutamias merriami
Stripes indistinct; stripe below ear brownish. SW.
YUMA ANTELOPE SQUIRREL
Ammospermophilus harrisi
Pinkish cinnamon to mouse-gray; white stripes on
body only. SW.
WHITETAIL ANTELOPE SQUIRREL
Ammospermophilus leucurus
Pinkish gray, with white stripes on body only; tail
white beneath. SW.
GOLDEN-MANTLED SQUIRREL Citellus lateralis
Stripes on body only; coppery head. W.
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Plate 12
TREE SQUIRRELS
Map Text

WESTERN GRAY SQUIRREL Sciurus griseus 117 116
Body gray, feet dusky; very bushy tail. W.

EASTERN GRAY SQUIRREL Sciurus carolinensis 119 117
Body gray, washed with fulvous in summer. E.
Winter: White behind ears.
Summer: Tail bordered with white.

SOUTHERN FLYING SQUIRREL Glaucomys volans 122 122
Fur soft; olive-brown above, white on belly; loose
skin between front and hind legs. E.

TASSEL-EARED SQUIRREL Sciurus aberti 117 117
Ears tufted except in late summer. SW.
South of Grand Canyon: Tail white beneath.
North of Grand Canyon: Tail all-white.

EASTERN FOX SQUIRREL Sciurus niger 119 118
South: Head blackish, body grayish.
North: Rusty; tail bordered with fulvous.
East: Steel-gray; no fulvous.
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Plate 19
SOME ODD MAMMALS

Muskrat houses in marsh

FLORIDA WATER RAT

MUSKRAT

FLORIDA WATER RAT Neofiber alleni 190 193
Rich brown fur; round tail; water. SE.

APLODONTIA

MUSKRAT Ondatra zibethica 194 193
Rich brown fur; scaly tail flattened on sides; water.
N, S, E, W.

APLODONTIA Aplodontia rufa 91 90
Dark brown; no apparent tail; moist situations. NW.

NUTRIA Myocastor coypus 200
Body grayish brown; tail long, round, scantily haired;
water. S, NW.

ARMADILLO Dasypus novemcinctus 228 228
Covered with armor plate. S Central, SE.

OPOSSUM Didelphis marsupialis 2 1
White face, naked tail; size of House Cat. S, E, W.

BEAVER Castor canadensis 1562 151
Tail scaly, paddle-shaped, flattened on top and
bottom. N, S, E, W.

BEAVER

PORCUPINE Erethizon dorsatum 200 199
Long sharp spines on body and tail. N, W.

PECCARY Pecari angulatus 214 213
Piglike; 3 toes on hind foot. SW, S Central.

3in. +

Beaver 3-6in.
4in. +
between
tracks. Hind
covers front.

PECCARY




Plate 20
JACKRABBITS AND HARES
Map Text winter

WHITETAIL JACKRABBIT Lepus townsendi 204 204
Winter: White or pale gray; large; tail usually white.
Summer; Brownish gray; tail usually white above
and below.
N Central, NW. ;

SNOWSHOE HARE Lepus americanus 203 205 !
Winter: White; hairs dark at bases; large hind feet. winter
Summer: Dark brown; large hind feet. \

N, E, W.

BLACKTAIL JACKRABBIT Lepus californicus 206 207
Black on top of tail and rump; ears black-tipped. W,
S Central.

SNOWSHOE

WHITETAIL HARE

JACKRABBIT

ANTELOPE JACKRABBIT Lepus alleni 206 206
Whitish sides and hips; ears huge. SW.

EUROPEAN HARE Lepus europaeus 206 205
Black on top of tail; large size; open areas. NE.

ARCTIC HARE Lepus arcticus 203 203
Winter: Body hairs white to skin; tips of ears black.
Summer: Gray, brown, or white; tail always white;
tips of ears black.
Arctic, Subarctic.

e o — " K |

ANTELOPE
JACKRABBIT

BLACKTAIL JACKRABBIT

Jackrabbit

T

winter (O

2% in.+

— 6in. —
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Plate 21
COTTONTAILS AND PIKAS

Pika and haystack
in rockslide g

PYGMY RABBIT Sylvilagus idahoensis
Body slate-gray with pinkish tinge; ears short; small
size; desert brush. NW.

BRUSH RABBIT Sylvilagus bachmani
Body brown; ears relatively short; small, inconspic-
uous tail; brush. W.

PIKA Ochotona princeps
No visible tail; rounded ears; small size; rockslides.
Ww.

DESERT COTTONTAIL Sylvilagus auduboni
Pale gray washed with yellow; large ears. W.

MOUNTAIN COTTONTAIL Sylvilagus nuttalli
Grayish; mts. W.

EASTERN COTTONTAIL Sylvilagus floridanus
Feet whitish; nape patch rusty and distinct. E, Cen-
tral, SW.

MARSH RABBIT Sylvilagus palustris
Body dark brown; fur coarse; marshes. SE.

SWAMP RABBIT Sylvilagus aquaticus
Body brownish gray; feet rusty above; fur coarse.
SE.

L. h.
1. f. e Cottontail
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Plate 22
NORTHERN BIG GAME MAMMALS

Map Text

BARREN GROUND CARIBOU Rangifer arcticus 221 220
Whitish; small antlers. Arctic.

WOODLAND CARIBOU Rangifer caribou 221 220

Body dark chocolate color; neck whitish; white on
rump and above hoofs. Arctic, Subarctic.

MUSKOX Ovibos moschatus 225 226
Long, silky, brown hair reaches nearly to ground.
Arctic.

ELK Cervus canadensis 214 215
Neck chestnut-brown; rump patch pale yellowish.
W, Central.

MOOSE Alces alces
Body dark brown; antlers (on male) palmate; over-
hanging snout; “‘bell” on throat; no white; large size.

' ‘ 20-40 in. fo next track

Caribou
-
L 4in. £ g Elk
” 2-3 ft. to next track -
L ]

4'2in. £

219 218

————7in. t—— ™

2-5 ft. to next track

WOODLAND
CARIBOU




Plate 23
PRONGHORN AND DEER

Mule Deer \\
(intermediate ‘J)
tail)

Mule Deer i

Whitetail Mule Deer §
Deer (Rocky Mts.) Pacific Coost)
Map Text
PRONGHORN Antilocapra americana 223 223

Body pale tan; bands on throat, rump patch, and
lower sides white. W.

MULE DEER Odocoileus hemionus 217 216
Northwest Pacific Coast: Winter, black on tip of tail.
Rocky Mts.: Winter, whitish rump, large ears, black-
tipped tail.
Antlers in velvet, summer.
Ww.

WHITETAIL DEER Odocoileus virginianus 217 218
Winter, male: Body blue-gray; large tail white be-
neath; antlers branch from main beam.
Summer, female: Body reddish; large tail white be-

neath.
Fawn: Spotted, tail white beneath.

N, S, E, W.

bl.f.
e

20in.

Deer walking

..
't\m-zo in.

Pronghorn walking

winter, male

MULE DEER _
I VAR
g & & Y

rocky mountains: winter

WHITETAIL DEER




Plate 24
GOAT, SHEEP, AND BISON

MOUNTAIN GOAT Oreamnos americanus
White; horns and hoofs black; beard. NW.

WHITE SHEEP Ovis dalli
Horns massive, yellowish, coiled. NW,
Gray phase: Grayish.
Black phase: Blackish.
White phase: White.

BIGHORN SHEEP Ovis canadensis
Creamy-white rump; massive coiled horns. W.

BISON Bison bison

Body dark brown all over; hump over shoulders;
massive head; horns in both sexes. W.

about 15 in. to next track
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Peccary
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