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1.0

| NTRODUCTI ON

Uah Mnes Ltd. is conducting mneral exploration activities
on coal 1licences in northeastern British Colunmbia at Carbon
Creek. The Carbon Creek coal property is located 20 mles
west of the W A. C. Bennett Dam within the designated horth-
eastern coal block. The property lies sone 30 mles west of
Hudson Hope. The locations of the property and Hudson Hope
are shown on Figure 1, along with the proposed and alternate
routes.

The exploration activities which conmenced in 1_97l‘have
progressed to the stage' where it is necessary for Uah to
provide year-round access to the property. In this zrespect,
Utah proposes to construct -a Cass 6 (B.C. Forest Service
Standard) exploration access "tote" road to Carbon OCreek.

It is inmportant that the corridor selectedcould eventually
be upgraded to a comuting road for mne personnel. At this
time, Hudson Hope is considered the only existing community
within an acceptable commuting distance, and this fact is
dependent on the acceptance of the proposed route.

The follow ng docunent assesses the engineering, environnental;
and soci o-econom ¢ considerations in the selection of an access
road for the potential Carbon Creek Coal Devel opnent.
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1.1 OBJECTIVES aND TERVE OF REFERENCE

This study was commssioned by Uah Mnes to investigate

in detail the inpact of route alternatives to the potential
Carbon Creek Coal Developnent. The primary objective of

the study was to satisfy requirements stipulated by the

Lands Management Branch in order to obtain a pernit to build -
an access road to Carbon Creek.

The following terns of reference were issued to Uah Mnes
by the Lands Management Branch.

1. Aternative corridors are to be identified over the total
length of the routes in terns of preferred centreline
definition, as determined by a reconnaissance survey.

@ 2. Such a survey is to include an assessment of constraints
as to slope, soils, terrain analysis, streamcrossing,
sites, disposal nethods for waste (excavated material),
sources of granular material, engineering control points,.
and environnmental control points.

3. Locational criteria are to be conducted to a Cass 3
Forest Service standard, due to possible upgrading of
the road at the devel opment stage.

4,  Design critera are to be conducted to a Cass 6 Forest
Service standard.

5. Included in the report nmnust be:
- mapping of the alternate lines at a scale of
1:50,000



- tabular presentation of a conparison of the
alternatives in terns of conparative distance,
overal |l costs, costs per mle and estimted
comuter driving tine

~ a narrative acconpanying the mapping should
discuss the conparative engineering constraints
of each route. It should indicate how the
presented lines wll accombdate these factors,

-~ a detailed conparison, as per the above, of the
route alternatives from Carbon Lake to the Coal
Leases and Nright Lake to the Coal Leases, at a
scale of 1 inch to 1000 feet.

6. Envi ronnmental considerations to be examned in detail.

1. Cost-benefit assessnment of alternative access routes.

1.2 ACKNON.EDGEMENTS &

The followi ng consultants and government agencies were responsible
for and/or provided information for various sections of this
report.

1.2.1 Engi neering Section

McElhanney Surveying and Engineering Limted eval uated
the findings of Uah M nes' engineers and reported

-observations 'and reconmmrendations as derived from the

data supplied. MEl hanney engineers used existing

air photos and nade reference to available soils maps

to verify information from Uah M nes.
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1.2.2 Environnental Section

1.2.2.1 Dr. Don McPhail, Professor of Fisheries
(UBC), did the Agquatic Resources section of
this report. H's involvenent included field
surveys of the alternate routes, |aboratory
analysis, report witing and nmeeting with the
regional Fish & WIldlife Biologist in Prince
Ceorge, B.C

1.2.2.2 L.R FErickson of L.R Erickson and Associates
did the wildlife assessnent. His work included
field reconnaissance in the area, investigation
of available information and consultation W th

Dr. 3Ian McTaggart-Cowan, Professor of Wldlife
(UBC) .

1.2.2.3 Don Benn, Recreation Consultant, did the recreation
potential of the alternatives for the Stage I
Report (in preparation) of the Carbon. Creek Coal

Devel opnent. Excerpts from this report were used..
by Canadian Resourcecon in the socio-econonic
assessnent.

1.2.3 Cost-Benefit Analysis

Canadi an Resourcecon Ltd. prepared the cost-benefit assess-
ment of alternative access routes. Assisting them in the'
analysis were Sigma Resources and Suzanne Veit and Associ ates.

1.2.4 The Fish and wiidlife Branch in Prince CGeorge, B.C. provided
direction in the Aquatic Resources study.
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1.2.5 Environnental and Land Use Secretariat Resource

Analysis Unit in Victoria provided various capability-
maps of the area.

1.2.6 Environnental and Land Use Secretariat North .East Coal
Bl ock Devel opnent Team provided assistance to the wldlife
consultants on the field reconnai ssance survey.

1.2.7 The Forest Service provided assistance to economc
consultants in the form of forest capability maps of
the area.
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2.0 SUWMARY AND CONCLUSI ONS

The construction and use of an access road into the Carbon Creek
valley will cause some physical change to the area. In order
to mnimze the environnental inpact and naximze the cost-
benefits of an access road into the Carbon Creek valley,
alternate roads were studied.

Basically the road would be from the WA C. Bennett Dam to-the

Forest Standard with the thought of possibly upgrading to a
commuter road if the property were to devel op. The routes
studied are:. 1) the Carbon Lake route,, referred to in this-,
report as Route A and 2) the Wight Lake xroute referred to

as Route B. The engineering constraints, environnental inpacts
and cost-benefit aspects of the routes were studied..

The follow ng conclusions are basically quotes- from various
consultant's reports. ,

2.1 Engineering

¥

Y
:EG?‘I

LAty

site of a potential coal developnent adjacent to Carbon
The road would initially be constructed to a Class 6

5. - R - .
E R -

McElhanney Surveying‘and Engineering nade the follow ng
coments concerning the alternate routes:

tmha Carbon Lake route is the shorter of the two routes

- by 8.6 mles. As denonstrated in the previous section

of this report, both the initial construction and the
subsequent road users cost, are substantially |ess
with the selection of the Carbon Lake Route. y

The maintenance of the Carbon Lake Route would be
considerably |ess expensive, not only due‘to the
shorter length of the access road, but also because
of the nore favourable orientation of the valleys.
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"The Little Carbon Creek Valley lies on a general bearing
of northwest =« southeast as opposed to the general
bearing of eastwest 'for the valley leading from Carbon
Creek to Wight Lake. Because of its location, the

Little Carbon Creek Valley wll receive considerably
nore sunshine hours per year. This will ensure that the
Carbon Lake Route wll be a safer'commuter route due to

fewer icing problens in the spring and fall seasons.
Also the route will be dryer overall, creating fewer
run-of f and washout problems of culverts.

It is recoomended that the Carbon Lake Route. be selected
for the access route to the potential coal devel opnent
of Carbon Creek."

2.2 Environnment al

Dr. Don McPhail, UBC Fisheries Professor and assoéiéfe
with Dol mage Canpbell, makes the follow ng statenment

concerning the aquatic resources of the alternate roads:

i npact on aquatic environments along either route. I

B

. "Actual road construction is likely to have little permanent

f the

access road is properly engineered, the inpact of actual.

construction should be tenporary and confined to stream
Crossi ngs. In contrast, the inpact of increased-access,

and therefore increased angling pressure, on previously
i naccessible streans and |akes can be considerable and

per manent .

None of the streams along either route support |arge

resi dent

fish populations, and with the exception of Little Carbon

Creek, these streanms have little fishery potential.

The

nost serious danger to streans along the routes is sedi-

mentation during the construction phase. This is particu-
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"larly true at stream crossings. Fortunately, the proposed
access roads rarely cross permanent streans. The Carbon
Lake route crosses Gaylard Creek only once -- in an
apparently fishless area. The Wight Lake route crosses
Dowing Creek (a tributary to Gething Creek), but again

in an area of limted fishery potential.. Since streamns

in this area are subject to flash floods in sunmer,
crossings will be engineered to handle large volumes of"
water.  Such crossings should not constitute barriers to
fish mgration.

-Although increased human access is not expected to seri-
ously dammge streams, there is potentially serious effect
on |lakes -—.particularly on Carbon Lake. Wright Lakes does
not support a fishery and shows little potential for ~
devel opment . . In contrast, Carbon Lake does support a
fishery and has considerable potential. as a recreational
_ area. At present there is a |odge.on Carbon Lake and
although the trout are small their population is high"
and fishing is considered good.. Access is by air only and
thus the lake is seldom fished by local people. "aAn access
road along the Carbon Lake route would open the lake to
recreational fishing for all residents of the.Hudson Hope
area. This would provide a trout fishery in an aesthet-
ically pleasing area -- sonmething that is now |acking
around Hudson Hope. -However, if access to the lake is
made available without some form of protective restriction,
the angling potential of Carbon Lake w Il quickly decay.
This is because Carbon Lake, |ike other small, virgin-
| akes in central B.C., has a large standing crop of,
sports fishes but actual production is probably snall.
Certainly, the limology of the |ake suggests that prod-
uctivity is low



"I'n sumary, Carbon Lake easily could be ruined by over-
exploitation, but with good managenent it could also
supply a quality sports fishery in an area where such

fisheries are rare."

Mr. L.R. Erickson, of L.R Erickson and Associates, made the
following sunmary statement concerning the wldlife aspects
of the road alternatives:

"In summary, the Carbon Lake alternative would provide
access to areas-identified in this study as potenti al
moose W nter range (adjacent to and north of Gaylard
-Creek) as well as a small area of Class 3 caribou range
on Battleship Mountain. The Wight Lake route would
provi de access to npose w nter ranges west of Wight
Lake as well as an area of Cass 3 caribou and nountain
goat range on M. MAIlister. Mountain goats are
"found in very limted numbers" in the general area
(Mde 1966 a and b) anql specific goat hunting regula;-
tions and enforcenent shoul d be I npl enrented for M.
McAllister if access is developed to Wight Lake.
However, considering the length of the alternative |
routes, the positioning of both alternatives back from
wat ercourses, and the fact that both routes traverse-
CL.I. Cass 4 noose and caribou ranges there appears
to be no major wildlife concerns or basis on which to
choose one alternative over the other.,"

™~

10



O

2.3 Cost Benefit

Canadi an Resourcecon Ltd. have the following. statenent to make
on the cost-benefit assessment of the alternate route:

"Costs and benefits for Route A (Carbon Lake) and Route
B (Wight Lake) are summarized in Table 14 on page 94 . of

this report. Route A is shown to be considerably |ess.
costly than Route B -- by sone $7,550,000 in present
! value.. The benefit-cost ratio for Route A, based on the 3
' cost of the next most economcal alternative, would be
5.1:1."

{ In concluding remarks, Canadi an Resourcecon state, "The cost-

‘ benefit analysis shows a strong econom c preference for Route.
A, Carbon Lake, over Route B, Wight Lake."

O . It is evident.that either route will renove mnor anounts of
‘ vegetation in the area and will have an effect on the aquatic

and terrestrial habitats. But the major negative environ-
mental inpact for either route will result from increased
access to an area previously. restricted to humans. Adjust-
ments to hunting and fishing regulations, nanagement policies,
and enforcenment requirenents will probably be necessary if
the area is devel oped.

It is recognized that, in selecting Route A along Carbon Lake,
specific fisheries management problenms could occur. Dr.
McPhail offers the followng mtigation and enhancenent

ts opportunities for'the Carbon Lake fisheries:

s "The best opportunity to create a new recreation area

- along with the access road lies in the Carbon Lake route.
The' lake is scenic and has considerable fishery potential.
@ However, this potential. is delicate and Carbon Lake must

11
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"be protected from over-exploitation. One sinple nethod
for avoiding over-exploitation is gear restriction. An
obvious choice is to nmake Carbon Lake-a fly-fishing only
| ake. This would have two effects:’

1) It would protect the rainbow trout population
from over-exploitation, but

2) It would probably over-protect the |ake trout
popul ation (lake trout are less likely to take
flies).

The first effect conbined with careful protection of Little
Carbon Creek to assure successful spawning and rearing
should allow Carbon Lake to sustain a high quality rainbow
trout fishery. The second effect is nore difficult to
assess. The | ake trout population in Carbon Lake is ‘ma:r'—
ginal. Adult growth is slow and maxinmum size is small.
Such a popul ation woul d probably benefit from sonme con-
trolled reduction in population size. Perhaps a limted

i ce-fishing season could be.designed that would catch
mainly trout. -

An alternate nethod of reducing fishing intensity is to ban
the use of notors. Carbon Lake is moderately long and often
wi ndy. |f outboard notors are banned, the nunber of :
"trollers will probably stay small enough to avoid over-
exploitation.”

12
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INTPODUCTION

The scope Of this xeport is to provide sufficient

‘engineering tecimical data and economic consider—

ations to assist in determination in the feiisi-
bility of granting a land use pexrmit for the
constructionofauaccess route to a tentative
coal mining property.

1.1

1.2

This document will endeavour to Gescribe twd
primaxy route corridors from the coal field,
situated on Carbon Creek in Liavd Mining

District: +o the WA C. Bennett Dam..

Route corridor nunmber one will cemmence in.

the vicinity of the confluence of Little

Carbon Cresk and Carbon Creek. The route
willcross Carbon Cresk and then follow little
Carbon Creek upstream to Carbon Iake. From

t henort hendoft hel ake  theroutew || Cross
t h e valley summit and head in an easterly
direction to a crossing of Gaylard Creek.

The route will then continue in an easterly
direction on the north side of the Gaylard

Creek Valley to the vicinity of the

Williston Reservoir where the route crosses

the dam. Route corridor nurber two will
commence i N the same general area as.corridor
nurber one and Will head in a southerly

direction along the west side of Carbon Creek

for approximately ons and one-half niles to

13




an exis'ciug bridge crossing Carbon Creek and
then along to the east side of the creek for
approximately two miles t0 a small stream
that commences on the west side of the valley
sumit at Wight Lake. The corridor follows
this creek to the summit then along the
south side of Wright Iake. From the east end
of Wight Take the route corridor follows the
south side of Gething Creek for approximately
two and one~half miles from where it starts '
to ¢limb out of the valley to the‘top’of the
ridge to bypass two steepsided canyons at
mles three and four, £from Wright Iake, on
Gething Creek. At approximately five miles ©
from Wright Iake the route passes through a '
saddle andenters the valley of Dowling

Creek. The route then coﬁtinues along the

West side of the valley until the valley flw
is achieved. The route then crosses GCething
Cr eek approximately two miles upstream from

the junction of Gething and Dowling Creeks
and continues in a northerly directionto a
crossing of Gaylard Creek approximately five
‘mles from the WA C. Bennett Dam.

1.3 The need for an access road in this area iS to
faci|itat ethe exploration program and then to
provide a roadway for commter traffic.when
the property is in production.

14




DES| GNCRITERTA

The location and &sign of this proposed access
road W Il adhere to the criteria as prescribed
by the B.C. Forest Service.

The route Wi | | be located and designed. for use
during the continued exploration and into the
development stage of the property. The roadway
will be designed for Class 3 alignment and will
be constructed to a B.C. Forest Service Cass 6
Standard. There will be a. 12 foot-wide travell-
ing surface with nominal grades of 10%, pitching
for short distances, a maximm of 1,000 fest, t0
15%. tie cleared right-of-way will not exceed
60 feet.

The cul verts will, be of corrugated metal pipe
Wth a minimm diameter of 18 inches. Cross
drains i nsidehil| cuts will be spaced at a
maximm distance of 400 feet.

The bridge structures proposed.for this access.

.route Will be either five pile bent trestle

bridges of H20 S 16 design classification or
sawn timber decked native timber spans with
timbered abutments.

15
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STUDY METHODS AND PROCEDUFES

The methods of collecting the data presented in
this report consistofnp studies of and xrocute
projections on the largest scale mapping avail -
able - 1:50,000 Nati onal Topographical Series -
stereo exam nation of existing aerial phdtography,
at a scale of approximately one inch equal s one~
half mle, of the projected route corridors,

hel i copter flight reconnaissance of the corridors
and finally anin situ investigation of portions
of the two corridorsone, from Carbon Creek via
Little Carbon Creek to Carbon Iake and the second,
from Carbon Cresk Via an wnamed creek to Wight ™~
Lake.

The S0i|S classifications were derived fromthe
B. C. Government geological and agrological soil s
classification map sheets.

The data presented in this report was collected
by Utah Mines Limited personnel and presented to
McElhanney Surveying and Engineering Li mted o

eval uat e t he fi ndi ngs and to report the cbsexva~-
tions and recomrendations as derived from the
supplied data.

AA
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ROUTE CORRIDOR DESCRIPTIONS

There are two alternative route corridors which
have been study as prospective routes to service
the mine and the plant situated on Carbon Creek.
The primary route via Carbon Lake will be designated
the Car bon Lake Corridor and the secondary route via
Wight Lake will be designated the Wight Izke .

~Corridor.

Each of the majoxr route studies has been directed -

' solely towards determining the most practical,

general routingwith sufficient latitude allowed

that detailed adjustment of final locaticn can be. N

fitted to the ground-conditionsduring actual

| ocation surveys prior to and during t he construe-
tion of the route.

4.1 CARBCN TAKE CORRIDOR

The Carbon Lake route commences in the vicinity
of the confluence of ILdittle Carbon Creek with
Carbon Cregk. An in situ investigation
commenced two miles  south of this point at an .
existing tetrporary bridge over Carbon Creek.

This two mile of access road would be used only

during further exploration and subsedquent

develcprent operations. If the propexriy is

proven to be economical viable a subsecquent
bridge will be constructed in the vicinity of

18
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tie junctionof the two Carbon Creeks to
ensur e t he shortest possible commuter route
fromthe proposed plant site area to the
tewmsite at Hudson Rope. The soils in the
Car bon Creek valley are well drained alluvial
soils composed of lcam to sandy loam to

avel | y sandy loam on sand and gravel. The
slopes are level to gently sl opi ng strean
deposits laid down in terraces.

Starting up the Little Carbon Cresk Valley
the route is located on the south side of =
the cresk. The surface is broken by.
hummocks ten to fifteen feet in height and .
the centreline of the route will have to be
maintained wel | back fromthe escarpment of. .
the creek to avoid any possibility of slide
occcurrence. The side slopes on the sout h
slope of +the valley are #25% for the first

4,500 feet before they steepen to 40%.

Near mile 1 there IS a large meadow which
will be avoided by maintaining the route at

an elevation of approximately forty feet

above the meadow.

“

The rout e continues for one-half mile. where

a badly fractured rock outcrop has to be
skirted and then starts to descend and f ol | ow
the toe of a talus sl ope for approximately
2,000 feet before continuing to mle 2 aﬁdthe
west end of Carbon Lake. The soils along the

———— oIS



First two miles of thisroute corridor are

.composed Of moderate t 0 steep S| Opi N colluvium

on glaciated slopes in the lower portion of

t heval | ey and the upper slopes are corposed of
clay | oans and Silt loams on calcarecus stoney
clay loams and clay t£ill. The soils are
generally up to where the bedrock outcrop i s.
The bedrock dvke is overlaid with sandy |oam

to angular gravelly sandy lecam on undivided
till andcolluviwm. The easterly side of,’

the lake and from the north erd of the lake to
mile 6.5 the soils are generally very fine
sandy loam with bands of lcam to clay loam
layered with very fine sands. The slopes are
well érained and the landform is strongly to
steeply sl opi ng colluvium i n the basin.

From mile 2 the route starts to clinb along
the hillside t 0 avoid t he immediate slopes of
Carbon ILake. Thi salignment will also bypass

a very steep sided rock walled canyon at mile 3
pl us 900 feet. The route will then cross, Wi th
a minimal embankment, the small creek at t he
head of the rock canyons t 0 avold the extremely
st eep side sl opes that wouldd be encountered
shoul dt heroute be located higher on the valley
walls. Thi s moute corridor now descends at an
approximate gradient of minus 5%ta mile 4.

The alignment from mile 4 continues in a north
easterly direction for the next mile passing a
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stall | ake on the easté&fore crossing the
valley. Once past the north end of the lake
the alignment SWi Nngs in an easterly direction
to cross low on an old vegetation covered

| andslide. Frommle 5 to mile 8.3, at
Gaylard Creek, the access corridor will be
maintained along the toe of the north slope
of the valley and away fromany proximity to
the creek bed.

The soils classification frommle 6.5 to mle
7.5 are loam over silky clay loamto loam on'
stoney colluvium for the first quarter mile
then tending to loam and.very fine sandy loam
on angular sandy loam on wndivided till and
colluvium. This soil condition continues

wntil the valley floor of Gaylard Creek is
achi eved.

The access route alignment is on the northerly:
side of a low lying marshland formed at the
conflvence of a muber of unnamed creeks and .
Gaylard Creek.

The bridged crossing of Gaylard Creek will ke |
at approximately t he 2, 700 foot contowr and
approximately mle 8.3. The proposed bridge
will be a five pile bent tinmber trestle bridge
structure classified as a H20 design. A

typi cal design section of this class of tinber
trestle bridge is included in the appendi ces.

Y
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There are a muber of apparent gravel deposits
al ongt hi s area of Gaylard Creek which could
be used for road surfacing.

The route corridor fromthe bridge crossing of
Gaylard i s located on the north slops of the
valley and at the toe of the hillside. The
location will pexmit theconstructi onof a well
drained access road with relatively straight
alignnent and flat grades to mle 14.5.

The landform of t he Gaylard Creek Valley froni
‘mle7.5tmle 13.5is akettled outwashed

pl ai n composed of glacio~-fluvial terraces, ~
fromlevel to gently sloping, of sandy loams

and gravelly sandy loams ON calcareous morainal
gravels mixed with very fine sandy Joams, fine
sands andsilts.

The route corridor-at nile 14.5 kegins o clinb
out of the Gaylard Creek Valley. It is at this
point the Wight Take Corridor route would

I ntersect theGaylard Cresk Valley and headsin
~an easterly direction for a low saddle at approx—
irately mle 15.5 and then continues along the
Elizabeth Creek Valley to the end of an existing
road at mle 17.5. The existing road, approx-
imately two mles in length, ends atthewest
side of the WA C. Bennett Dam. This two nle
section of road will have to be reconstructed.

22
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The soils fromnile 13.5 to nile 16 are’
composed of colluvium and rock interdispersed
with sandy |oam gravelly sandy |oam sand
and gravel. The topography tends to be very
steep with dissected slopes along the drain-
age channel s and escarpments. From mile 16
t he remaining three and one-half miles of

this mute corridor is composed of sandy
loam and gravelly sandy loam on calcareous
morainal gravels mixed with fine sandy loam
and silt loam on calcareous silts and silt
loam and very fine sandy loam on calcareous
clay loamtill.

4.2 WRIGHT IAKE CORRIDOR ~ ROUTE DESCRIPTICN

The Wight Iake route, commences in the sare
general area as theCarbon Lake route on the
west side of Carbon Cresk. The road will
proceed sout her |y from the proposed plant

site area to an existing bridge across Carbon

Creek, approximately 1.5 miles above the
TLittle Carbon Creek junction. After crossing

the bridge the route will follow an existing
exploration road, which will be reconstructed

to the required Forest Service standards for
approximately 2.25 mles, whence the nute
corridor turns eastward Up an unnamed creek.
The route up the valley is located on the
northern slope. At approximately mle 4.5
there is a creek entering from the north

23
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which will be crossedw thaculvert. The

soils in the valley f£looxr, for the entire
distance to Wight Lake, are composed of

loam and very fine sandy locam on angular
gravel Iy sandy loam and loam on undivided

till and colluvium. The slopes are moder-—

ate to steeply sloping colluvium on glaciated
lower mountain S| opes. The SOi | S permit

good drainage. The route is maintained on

t he north slope of the valley to mle 6.0:

The mwain creek is crossed at this point with

a five pil ebent trestle bridge with t hree

15 foot spans and two timbered abutments and -
then continues along the south slope of the
val l ey through a 2,000 foot | ong narrow

canyon and on to a meadow at mile 7.75. The
section of the route through the narrow canyon-.
will require some stream bed protection during
construction. The valley again opens wp and

t he route will ke located approximately 300
fest south of the meadow.  The rcad would then
continue around a rock outcrop and then along
the toe of the talus slope to-the westendof
Wright Lake. The rock outcrop at this point

is the rock ridge that forms the summit.
From the west end of Wright Iake this route
would skirta small tal us slope and then

follcw the south shore of the lake o the
easterly end of the lake at mle 9.25, At the
east end of the lake there is a creek entering
from the south which will require a trestle

24
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bridge of the same type as used at nmile 6.0,
-but only two 15 foot spans wi || be reguired.
The outfall creek from Wright Iake is Gething
Creek. This route stays on the south side of
the creekwhere there are a minimm of five
creek crOSsings, which would have to be

crossed Jow in the valley to mle I1.85.

The soils in Gasthing Creek Valley are classi- :
fied as loam and very fine sandy loamon -
-angular gravelly sandy loam and loam on undi-

vi ded till and colluvium. The slopes are well
drained and the landform is modexate to -

st eepl y sl opi ng colluvium on glaciated mowmtain
slopes.

The route corridor would now ascend the side
slopes on the south side of Gething Cresk to
achieve a plateau at mle 14.75. The Gething
Creek Valley becomes a very steep sided, canyon
like, val | ey for approximately the next four
mles and this situationcauses the route to
climb t he intervening ridge t 0 the next valley.

The route continues in an easterly direction
and clixbs over the ridge bypassing through

the most northerly saddle and then descends,
traversing the ridge to its northern end,.

before again entering the Gething Creek Valley.

The soils on the ridge along this mute consist

o, -
4 :
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of loam and very fine sandy lcam on angular
gravel |y sandy loam and | oam on wndivided till
and ecolluvium overl ayi ng sedimentary rock
changing to ‘very fine sandy loam with bands of
clay loam and loam on very fine sand on the
plateau at the foot of the ridge which im turn
are overlaying cutwashed sand and gravels in
Gething Creek.

The route corridor after the trestle bridge
crossing of Gething Creek, mile 17 .5, continues
in a north easterly direction climbing out of
the Gething Cresk Valley and heading for the
ridge line above Gaylard Creck. At mle 19 :
along this route there will be another trestle
bridge across a tributary of Gething Creek.

It is proposed to join the proposed Canadian .
Forest Products road for three mles to the
Gaylard Cregk. The mileage at Gaylard Creek

| s mile 23.

The soils after climbing out of the Gething

Creck Valley consist of |oam and very fine

sandy loam on angular gravelly sandy loam and

| oam on wdivided till and colluwium. The
crossi ngof Gaylard Creck will require a multi-~
storied, five pile bent trestle hridge. -The

rout e now climbs out of the Gaylard Creek Valley
on the north Sideandheads in an easterly
divection to a low saddle and Elizabeth Creek

The rout e corridor is Ioccated on the south side
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of Elizabeth Cresk. The soil conditions after
Crossi ng Gaylard Creek continue to ke loam to
very fine sandy loam on angular gravelly sandy
lcam and lcam on undivided till and colluviura,
The access route now joins the existing road,
of approximately two miles'inlength, to the
WA.C. Bennett Pam The total mileage to the
dam via the Wright Iake Corridor is approxi -
mately 28.6.miles.
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ESTIMATED COSTS

5.1 OONSTRUCTION

Carbon TLake Wright Iake -
Route Route

Estimated total 2 0. 0 28.6
Iength (m|es)
Estimated construction $13,500 "$13,500
cost/mile (incl. clearing,
grading and gravelling)
Estimated total construc— $270,000 . $386,100
tion cost
12% engineering cost $ 32,400 $ 46, 332
(design, layout and
construction supervision) o
Estimated drainage COSt $ 68,656 $122, 507

(supplyandi nstal | ation)

Bridges -~ Estimated Number 2 ..
Estimated Cost $44,000 $ 88,000 $4,000 $264;000 &

Total estimated * $459, 056  $818,939
construction cost
5.2 ROAD USERS COST

The zroad users cost comparison was derived from

"H ghway Engineers Handbook" by Wood published

in 1960 by McGraw H |l Publishing Company,

Section 3 Highway Economics. The cost figures

used are out of date, but are acceptable for

conparisons.

The Wright Iake Route is 48%more costly to use
as a commuter route. The formala and calculations.
‘are attacheé&
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Mol LHANKREY SURVEVING & FNGINEFEING LD, | raffic ALDLUT. {Anmat Time Factor
ROAD USERS COS I COMPARISON Cars ) 2 21
Il)b‘l\'uz S U, Trock=s| 112 12,79
: Cuom, Trucksl nfa 1605
Location: Carbon Creck Datel gens, 1976 Totst ALE. = 3.05
ROJi" N Carten La%e Poute For all Vehicles
Dene Costs (Speed = et w Time = midl) Operating Unanis (Rate c;w:lh.mi. ECnst ¢
Grade JLength [axs St Toecss jEaen ruckalfays 3.0 Cpuecks om, Trpgts
c Afiles Speed (Cuve |Sewecd [Tige 1Zoeed | Dime |Rate JCost tage  Cost fRage toant
0 3.03 50 4.94 1 kD L 5.117{153.90 15,596 {26.05
1 4.35% 40 6.51 40 5.31 5.135122.29 {8.778 133.10
by 4 1.85% %0 2.92 A 2,92 5.192|10.12 {2.086 {17 .72
3 2.95 ¢ 40 441 L0 L, &1 5.322|15.65 19.580 j28_16
4 1.78 ag 267 35 3.85 5.501 1 9,79 1 2. 728 17,40
5 1.26 40 1.89 30 2.32 $.7211 7.21 §10.255j12.92
6 1-99 35 3.17 26 4.13 S.643110,7Z 111,099 ,09
7 0.30 32 0.56 22 0.582 5.650] 1.70. 112,231 3. 67
3 0.70 29 1.45 19 2.21 5.730% 4.00 |13.915] 9. 74
9 0.50 26 1.15 17 1.76 5.921F 2,96 {15,967t 7.98
10 1.30 24 3.25 15 5.20 5.215] 8.08 | 1B.56M24.14
Totals 20.00 I 32.52 238.32 108.07 206.97
$.71 X BS50 x 32.52 5225,940.82 | ) i
12:79 X 112 % 38.32 54 .592.63
16.03 X H/A . -
Total Time Cost 5231,833_45 ¢ 251,833.00 Ve
3.65X B850 x 108.02f5335,182.05 )
3.63% 112 x 206.97 § 84,609.34
365K _NIA
Yoral Qperating Cost _ 1$419,741.39 | 5 £19,741.00

Total Annual Road User

Cosg: *

$ 791,574.00

ROUTE XO.

Wrizht Lale Bonte

Nime Costs Operating Costs
Grade |Length }Cars S, Trucks {Com, Treck<l Caxs S, U, Trucks 1Cam, Truckd
Yo Miles §Speetd | Time |Speed | Time |Speed [Time || Rute JCost jHate jCost JRate | Cost
0 5.56 £Q 8.34 | 40 8.4 ST P8 45 (B 60 WKI 39
1 §.42 40 6.63 | 40 €. 41 513532 7n la 7 018 80
2 .83 A 5.75 L0 5 75 5392 19 85 |9 09 R4 8O
3 .32 40 4,23 ) 40 £.23 S 322 g 01 19 Ssx P71 02
4 1.52 PN 2-28 35 2.80 5501 1836 (9,78 4,86
5 2.27 - 40 3.40 30 4L_54 5.721 112.99 110.26 P3.28
5 1.32. ) 36° |2.20 | 26 }3.05 5.643 | 7.45 }11.10 14.65
7 0_94 32 1.76 22 2.35 5.65015.31 J12.23 11.50
g 1.86 29 3.85 12 5.87 5. 7220 1p.65% }13.92 15,88
38 i.00 25 2.31 {17 3.53 5.921 1 5.92 135 97 NS5.97
10 1T F4 288 (1> T 0.2:0 | 7.1 [18.3F ELl.3>
12 1.91 22 5.2% 14 ]9 6, 50 2.42 121,50 61,06
Totals 23.6 48.84 5%.89 56.27 16.97
5.21 X 850 x 48.84 | § 340,829.9% ] : .
12.79X 112 x 59.89 85,791.23 - .
16.05X nsa
Total Time Cnst $ 426.621.17 § 426,621.17
3.635 X 850 x 156.27 $ 4B4 B27.65 -
3.65 X 112 % 316.97 $ 129,577.38
3.65X /A i
Total Dpexating Cost $ 614,405.02] § 614£,405.02
Ref, Puy, Eng, sondhk,

Tatat Aannal

Yt Liser Coat

$ 1,041,026

.f'-hlﬂd.-i)

MeGraw-HLLL 960

* s 701,574 Sec. 3 - Wuy. Economlce, App. A
D1fFeronca $ 339,452 or 48% {Tables 3.9, 3-10, 3-11 & 3-19
TABLE No. =~ | 29




OBSERVATICNS AND CONCLUSIONS

The Carbon Lake route i s the shorter of the two routes
by 8.6 miles. As demonstrated in the previous section
of this report, both the initial construction and the

subsequent road users cost, are substantially less

with the selection of the Carbon Izke Route.

The maintenance of the Carbon Izke Foute would be
considerably |ess expensive, notonlydue +o the
shorter length of the access road, but al SO hecause of
the more favourable orientation of the valleys.

The Idittle Carbon Creek Valley | i €S on a general
bearing of northwest - southeast as opposed to the
general bearing of eastwest for the valley |eading
frem Carbon Creek to Wright Iake. Because of its -

| ocation, the rittle Carbon Creek Valley will receive

-.considerably more sunshine hours per year, This will
.ensure t hat the Carbon Lake Route will be a safer

commuter route due to fewer icing problems in the
spring and fall seasons. Al so the route will ke
dryer overal |, creating fewer rum-off and washout
problems of culverts.

"It is recomnendedhﬂﬂat t he Carton lake Foute be

sel ected for theaccess route to the proposed coal

property on Carbon Creek.
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UTAH M NES LTD.
CARBON CREEK COAL PRQIECT

PRELI M NARY  COST- BENEFI T ASSESSMENT
OF ALTERNATIVE ACCESS ROUTES

Canadi an Resourcecon Ltd.,
#309 - 811 Beach Avenue,
Vancouver, B.C

V6Z 1C7

Sept enber, 1976.



O

1.

0 | NTRODUCT! ON

The cost-benefit analysis presented here is based to a
large extent on readily available information, nmuch of
which is of a prelimnary nature. Nevertheless, the
sesults of the analysis are considered to be valid; the
margin of error in the basic information would not be

| arge enough to alter the fundanental conclusions.

T+ is understood that application is being made to

construct a Class 6 "tote road" to serve the exploration
-phase and the initial phase of construction. This initial
road woul d have to be upgraded, probably about 1979, to a
standard suitable for high traffic volumes expected, ddring

the peak of construction and the operation phase of ‘“the Ll

project.. The analysis presented here is, based on the:

prem se that the projectwould proceed_éhrouéh t hese
phases.
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2.0.;

D I e T

ACCESS ROAD RQUTES N

Consideration'is being, given to four alternative access
road routes between Hudson's Rope and the Utah Mnes Ltd.
coal properties in the Carbon Creek valley. The rout es
and estimated mleages are as follows: \
Route A : 35.5 miles, viathe Bennett Dam Gaytard

Creek, Carbon Lake and Little Carbon OCreek;

43.6 mles, via the Bennett Dam Gethiﬁg

Route B :
Creek and Wight Lake;
Route G : 50.5 niles, via the Peace River bridge,
Canfor access road, Carbon Lake and Little'
Carbon Creek; '
"Route D : 50.4 miles, via the Peace Rivei:'bridge,‘v'-m“_i;;‘h‘_' ey :'"'—_l‘ T

Canfor access road and Wight Lake,

Access via the Bennett Dam (Routes A and B) would provide
significantly shorter routes than via the Peace River bridge
(Routes C and D) - by 15 mles in the case of the Carbon Lake’
route and by about 7 nmiles in the case of the Wright Lake
route. Routes C and b could only be given serious considera-
tion if Uah Mnes Ltd. were denied access across the'dam

because these routes would be too long for daily commuting

bet ween Hudson's Hope and the ninesite. For this reason,

the assessment focuses on the conparison of Routes A and B. -
Commuting time and distance. aspects are discussed .under

section 4. 2:
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3.0 BENEFI T- COST FRAMEWORK

The purpose of the proposed road would be to provide access
between Hudson's Hope and the Carbon Creek minesite for
transportation of workers, equipnment and naterials. To this
end, the alternatives would provide the same primary benefits.
The objective of the analysis is to conpare costs and ot her
benefits to determne.the route that wll acconplish the
primary objective at the |east net cost.

The following sorts of costs and benefits are considered
in this prelimnary analysis:

S
(a) Road construction and mai ntenance costs for <the-

alternative routes;

(b) Socio-economic costs' associated w‘ith‘ commﬁtilegnftimé _:-"“”":

and distance differentials;
(c) Safety and dependability considerations:

(d) Costs associated with potential environnental inpacts;

(e) Benefits and costs associated with other potenti al
users of the road.

These types of costs and benefits are examined in Section 3
fol | ow ng.

Al costs and benefits are given in constant 1876$%, and
conpared on the basis of present values discounted to

md-i 976 at annual rates of 8%, 10% and 12%  The peri od of
the analysis is 30 years, 1976-2006.
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4.0 , COVPARATIVE COSTS AND BENEFITS OF ROUTES A & B

4.1 Road Construction and Maintenance Costs

4.2

Estimated construction and maintenance costs of initial
tote roads and upgraded conmmuting standard roads'are
provided in Table :12., Conmparative costs for Routes A and
B, on a present value basis, are estimated as follows:

Present Value of Construction & Mintenance Costs

Incremental COSt

Di scount Rate Route A Route B of Route B
8% $2,050,000 $3,010,000 . $960, 000
10% 1,920,000 2,830,000 - 910,000 |
12% 1,800,000 2,670,000 870,000 -

Soci 0- Economic Costs Associated'with Commuting Times and
D stances

The major use projected for the access road is commuting
traffic between Hudson's Hope and the Carbon Creek minesite -
during the construction and operation phases of the mne,

The present planning for the project is based on settlement

of the majority of mne workers and their famlies in

Hudson's Hope during the operation stage. A single workers
canp would be developed at the mnesite. The .number of.
residents at the minesite canp would peak during the
construction phase and gradually decline during the initial

5 years of operation, when a stable workforce settlenent
pattern would be established. It is expected that by 1985

about 70 percent of the workers would be settled in Hudson's
Hope- and 30 percent at the N nesite. ' '
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TABLE .12

ROAD CONSTRUCTI ON & NMAI NTENANCE COSTS, BENNETT DAM TO MINESITE

(a) construction ‘Costs:

Esti nat ed Constructioﬂ Cost

Class of Road

Year Constructed Route A Route B
1976 Tote road $ 460, 000 - $. 820;000 .
(dass 6) o
1979 Commut i ng 1,440,000 . .1,970,000
standard —_— —
3,200,000 2,790,000

Present Val ues

Pl e e Ty

~ 8% discount rate . 1,600,000 2,380,000

- 10% discount rate ' " 1,540,000 2,300,000

~ 12% di scount rate 1,480,000 . 2,2'20,_000 B
(b) Maintenance Costs: Route A R o ut e B

Annual mai nt enance cost: $ 40, 000 '$ 56; 00O

Present Values

- 8% di scount rate 450, 000~ 630, 000
~ 10% di scount rate 380, 000 A * 530, 000
= 12% di scount rate 320, 000 450, 000

SQURCES: Tote road cost estinmates from McElhanney Surveying & Eng:l.neerlng
Ltd.” Commuting road cost estimates from W ah #Mines Ltd.
(prelimnary figures). Commuting road cost is based on O ass
3 road alignment specifications and surface paving with 3" cold

mx asphalt. Road maintenance costs estimated at $2,000 per mile

per year, based on bept. of H ghways experience in northeast B.C.
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The devel opnent of Hudson's Hope as the comunity base

for the mne operation workforce is judged to be superior

to a new "resource town" near the minesite on soci o-

economic grounds. The principal caveat to this judgement

Is concern about the projected commuting tine between

Hudson's Hope and the mnesite. The shortest of the

routes under consideration would involve a one-way conmuting.
di stance of some 35 mles. It is considered that this N
di stance woul d be manageabl e provided that careful attention f'
would be paid to labour relations and conmunity services

and anenities. But the 35-mle comuting distance is still

a major.factor to be accounted for in project planning,-and

any prospective increase above this distance.axe a cause of )
consi derable concern to the entire socio-economc assessment :-I|---
of the project. If the commting distance becones such that
the workers would judge it a nmjor disadvantage of enploynent
at the mne, the upshot would be high labour turnover,, high
social costs due to the attendant instability in the commun= 3
‘ity, high training costs for the mine operation and a chronic
shortage of skilled laboux.

.The true costs of incremental commuting di stances and tines.

are difficult to project, but the -following cost' factors
have to be considered:

_(ij The workers,particularly those living in Hudson'.s
Hope, would suffer a cost associated with the
| onger commuting tinme, based on the val ue of
time that would otherwise be spent in leisure, = .
recreation or work;

(ii) To conpete with other prospective coal mine
operations in northeastern B.C., '"Uah Mnes Ltd..
m ght have to conpensate their workers-in sone
way for the incremental commuting tine-'on Route '
B.



"(iii) As outlined in the preceding paragraph, there
woul d be sone |evel of social costs to the
community and mne operator'associated with the
adverse effects on labour relations;

(iv) The fundamental decision between devel opnent
of an existing town and. devel opnent of a new
town near the minesite would have to be assessed
for each increnent on the commuting distance. ’
At some point an entirely new order of socio-
econonmi ¢ costs would have to be accounted for.™

It is estimated that the round trip commuting tinme with
Route B would be 32 mnutes nore.than with Route A. for car
travel and 42 minutes nore for bus travel.¥ These time '
differentials are |large enough that all of-the above cost
factors would have to be. carefully considered before the
complete costs could be properly identified, which is beyond
the scope of this prelimnary assessment. Neverthel ess* - -
it is reckoned that the cost attributable to tinme differen-
tials on mine-related commuting would be at |east equal to
time valued at $8 per hour. ‘

* Average speeds eStimated by McElhanney Surveying & Engineering
Ztd. onthe basis of Comparisons of distances and grades of new
roads constructed for each route. 'It is assuned that road
surfaces woul d be paved.
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Table 13shows the estimated nine-related traffic over -
the access road and present value factors conputed for '
each $1 of incremental cost per return trip. Based on
time valued at $8 per hour, and a tine differential

of 37 mnutes (the average of bus and car travel time
differentials for the two routes), the increnental cost
of Route B over Route A would be $4.90 per return trip.

A simlar cost would apply to comerical traffic as well as
to the mine enployees, Applying the figure of $4.90 per
round trip, the additional cost of travel tine for Route

B relative to Route A would be as follows:.

Incremental Travel Tine Cost of Route B
Relative to Route A

~
Di scount Present Value - of
Rate - Increnental costs
8% $7,010,000 e
10 % 5,550,000
12% 4,560,000

There would also be a cost attributable +o.the cost of
vehicle -operation .over the longer-distance. This cost is
estimated .at 5¢ per passenger-mle, or 80¢ per round trinp,
for the mine workforce and 25¢ per vehicle-nile, or $4.00
per round trip, for commercial traffic.* The additional
cost of vehicle operation for Route B relative to Route A

# These figures nay be understated-in that the passenger-mle estimate
woul d be typical of car-pooling Or bus operation, and the vehicle-
mile.cost figure for commercial traffic contains only a nom nal
al | onance for heavy-duty trucks. .
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woul d be as foll ows:

I ncrenent al

Vehi cl e Operation Cost of

Route B Relative to Route A

D scount
Rat e

8%
10%

12%

The total cost attributable to incremental tine and
.distance woul d be as foll ows:

Tot al

| ncr errent al

Present Value of
Increnental “Costs

$1,550,000

1,230,000

1,000,000

+

Time and Vehicle

Operation Costs of Route B Relative to Route A

Discount
Rate

8%
10%

12%

81

Preséiﬁ: "Value of
I ncrenental Costs

$8,560,000
6,820,000
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TABLE 173

ESTI MATED M

NE- RELATED TRAFFI C ON ACCESS ROAD

Nunber of Return Trips-
Uah Mnes Ltd. Enployees

T o t a
Resi dents of Minesite Sub- Conmer ci al Mi ne- Rel at ed
Year Hudson's Hope Resi dent s Tot al Traffic Traffic
(1) (2) (3)
1977 5,400 54,000 1,000 6, 000’
1978 8,400 22,400 30, 800 3,000 34, 000
1979 24,500 33, 000 57, 500 5, 000~ . 62,000 R
25,000 73, 000 7,000 80,000 . -
1980 48, 000
1981 84, 700 -28,500 ,113,200. 10,000 123,000 ...
1982 98,60b 22,600 121, 200 14, 500 136,000
1983 114, 006 19, 400 133, 400 14, 500 148, 000~
1984 129, 400 16, 160 145, 500 14,.500 160; G0
1985- _
2006 144, 500 13, 000 157, 500 14,500 172,000
Present value factors per $1 of cost per return trip =
Tot al
Di scoé&t Ut ah M nes Commercial M ne- Rel at ed
Rat e Enpl oyees Traffic Traffic
8% $1,310,000 . $125, 000 $1,430,000
1 0 % 1,040,000 100, 000 1,140,000
12% 850, 000 81, 000 930, 000
Cont'd.

B2
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FOOTNOTES TO TABLE 1.3

(1) Based on estimated nunber of workers resident in Hudson’s Hope times
an average 240 trips per year (see breakdown kelow).

(2) Based on estimated nunber of workers resident at the minesite tines
an average 50 trips per year (see breakdown bel ow).

Esti mated resi dency of construction and operation workforce:

Year Hudson' s Hope Minesite 'Total Workforce

1977 - 108 108

1978 35 448 483

1979 102 660 762

1980 . 200 501 L 701

1981 353 ' 570 923 <o

1982 411 451 862

1983 475 . 387 862 - _ :
O 1984 539 -323 T o8e2 L oL ELATE

192356 602 . 260 8 6 2

{3) Commercial traffic estimate with full operation based gn Septenber/76
traffic count at Island Copper, which has an’operating workforce of 788
vs 862 projected for the Carbon Oeek project. Annual commerical traffic

breakdown @ full operation:
Vehi cl es/ year.
~ sal esmen 1,000
~ industrial & service vehicles 8, 800
~ delivery trucks 3, 500
- fuel & other bulk supplies 1,200

14,500
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4.3 Safety and Dependability

This category of potential costs would include any
hazardous driving conditions that could affect either

the frequency or severity of accidents, and any conditions
that could affect the frequency of lost tine due to inpass-
i bl e roads.

It is considered that neither route would pose any undue
hazar ds. Driving conditions are considered to be sonewhat
better with Route A than with Route B on the basis of
conparisons of niles of relatively steep grades and the.
nunber of curves required.

- -
The probable frequency of road blockages due to snow, mud-
slides and rockslides has not been assessed for either
route. Route A m ght be sonewhat better than Route B in

this respect because' of'the shorter distance-and lower® " =~

maxi mum el evation (by about 400 feet).
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4.4 EBEnvironmental Costs and Benefits

Choi ce of road-location could affect the followi ng resources
and resource uses:

(i) Forestry ~- losses of forest production associated
with the right-of-way for each route, and the-
associ ated econom c val ues;

(ii) Fish - effects on fish production and the resulting
econom ¢ effects on sport, subsistence and conmmercial

fishing;

(i) WIldlife -~ losses of wildlife habitat and the N
resul ting economc effects on hunting, trapping
and gui di ng;

(iv) Recreation =~ beneficial or adverse effects on outdoor
recreation xresulting from environmental changes and
provision of .access.

It is expected that other resources and resource uses, such
as agriculture, grazing, minerals.and water resources, wll
be unaffected by the choice of y¥gad |ocation.

{a) Forestry

It is expected that Route A would have an adverse inpact on
the forest resources and Route B effectively no inpact, as. =
follows:

Rout e A

It is expected that a forestry access road would ultinmately

8 5



be constructed as far as the east end of Carbon Lake to
harvest the forest resources of the area. But these

forests are now immture and there will'be a loss
corresponding to about 10 years growh on the eastern'

section of the road right-of-way. The section of road

from the Carbon Creek vallley to the east end of .Carbon

Lake would probably not be built except to serve the.

proj ect. The loss of productivity from the western section
Is estimted at about 600 cunits based on -use of 90 acres
with an average MAI of 16 cubic feet per acre per year. for -
a 40—yea1} period.. The |oss of productivity from the,.
eastern section is estimated.to be about 500 cunits based

on use of 155 acres with.an average MAT of 32 cubic f eet
‘per acre per year for a lo-year period.* '

Route B

The forest resources in the vicinity of Route B are ready - °
‘for harvesting now. Thus it is expected that a forestry
access road would be constructed along Route B wthout the
project, and no significant forest resource |oss would be

I ncurr ed. _ — '

Economic Values

From the provincial viewpoint, there would be a | oss of
forestry revenue associated with Route A, corresponding

to a cut of 500 cunits from the. eastern section of the road
10 years- hence and an annual cut of 15 cunits for 40 years
from the western section of the road. Figuring the gross

4

* Forest loss figures from a prelimnary draft of forestry impacts
by Sigma Resource Consultants Ltd. :
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(b)

value of forestry losses at $40 per cunit, the present
value of the losses would be as follows:

Cost of Forestry Losses, Route &

Di scount Present value Of
‘Rate Forestry Losses
8 % $16, 000
10% - $13,000
12% $12, 000~

Fi sh

According to McPhail, U ah Mnes' consultant on aquati c
resources, ".,. actual road construction is likely tg have
little permanent inpact on aquatic resources along either

route. T£ properly engineered, the inpact should be ~ws-v- 2 .o -

tenporary and confined to stream-crossings."* B

The nost inportant inpact would probably be an increased . -
fishing pressure on Carbon Lake,. if Route A is selecté&d. )
"An access road al ong Carbon Lake route would:open the | ake
to recreational fishing for all residents of the Hudson's . i
Hope area. This would provide a trout fishery in an
aesthetically pleasing area w sonething that is no-w |acking - .
around Hudson's Hope." On the other hand "... Wight Lake . '
does not support a fishery and shows 1little.potential. for

devel opnent . " ** Protective restrictions mght be required

to avoid endangering the angling potential of Carbon Lake,

such as gear restrictions or banning of notor boats.

* From a.preliminary draft on the inpacts of road construction.on
aquati c resources, by J.D. McPhail, Polmage Canpbell and Associ ates
Ltd. -

#% | bid.
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(c)

{d)

In short, it is expected that the principal difference
between the alternative routes, wth respect to aquatic
resources, would be an increase in sport fishing on Carbon
Lake with selection of Route A This is discussed further
under recreation, item {(d). -

Widlife

A prelimnary assessment of the wildlife inpacts of the ‘
alternative routes has been nade by L.R. Erickson for Utah'
Mnes Ltd. The prelimnary findings of this assessnent

i ndicate that "... considering the length of the alternative
routes, positioning bf'both alternatives back from water- i
courses, and the fact that both routes traverse C.L.I. Clag_:s”" ‘
4 moose and caribou .ranges there appears to be no r=.or
wildlife concerns or basis on which.to choose one alternative
over the other."*

- - e s LRI LI . - et - ten— L el

At present, no differential costs can-be attributed to wld-
life resources in the conparison of the alternative routes.

Recreation

The following sumary of recreation potentials along the
alternative routes is based on assessments of U ah M nes'
envi ronment al consul tants. **

# Froma prelimnary draft on the inpacts of road construction on
wildlife resources, by L.R Erickson & Associ ates.

#% From prelimnary drafts of reports on recreation by DR Benn and
dgquatic resources by J.D. McPhail. -
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Neither of the two road alternatives would have nuch

i mpact on outdoor recreation associated with streans or
upland features. The nmmjor recreation' potential of ‘the
routes are Carbon Lake with Route A and Wright Lake with
Route B. Both |akes appear to have noderately high
recreation potential for 'canoeing, picnicking,- camping

and wldlife observation. Carbon Lake has nore diverse.
features, such as a snmall beach.and nore varied adjacent
upl ands, and supports a trout fishery. O the +two, Carbon’
Lake is considered to be superior for recreation. -

Exi sting and future demands for recreation resources and

facilities in the region are unknown, so at the present
time only qualitative statements can be nade’ wth respect
to potential benefits and costs- : : AR

Route A

-
-

Provision of an access road along Route A would unc-iou'bt'edlvy

result in increased use of Carbon. Lake for recreation. The
benefits of the road would be a higher rate of use, wth | .
the attendant values, and reduced travel costs to those
people who would use the lake with or wthout the road. y
On the other hand, it appears that the present users of the
| ake place a high value on the wlderness setting;. these

val ues woul d be reduced by the road construction and

increased activity around the .lake. The tradeoffs between
these potential. benefits and costs are not known.

Route B
Provision of an access.road along this route would also

result in increased recreation activity at Wight Lake..
Based on the conparative recreation potentials, the resultina.
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(a)

benefits from increased use would probably be |ower than
those with Route A But at the sane tine, construction
of Route B would preserve the high-valued present uses

of Carbon Lake.

Benefits and Costs Associated with Other Potential Road
Users

Forestry Uses

As noted in Section =<4.4, forests adjacent to Route B are
ready for harvesting while those adjacent to Route A '
probably won't be harvested for about 10 years. -For this

reason, the potential forestry use benefits would be greater. - °

with Route B than with Route A N
Benefits for each.route are calculated on the basis of'
costs that would be incurred to construct forestry access..;
roads without the project. The' forestry road patterns

that would develop wthout the project are uncertain; the
£following assunptions probably represent the maxi nuni

potential incremental benefits in favour of Route B:’

.
Ta v

Route A : A forestry access road wuld be required about

ten years hence, as far as the east end of Carbon Lake: it
is assumed that this road would be constructed at a rate.

of 4 mles per year for 3 years, ‘commencing in 1987.

Route B : A forestry access road would be required as far
as the Carbon valley: it is assumed that this road would -

be constructed at a rate of 5 miles-per year for 5 years, .

comencing'in 1977,

Asstming a cost for forestry access roads' of $25,6000 per
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(b}

(c)

mle, the potential benefits for each route would be:

Potential Benefits From Reduced Costs
of Forestry Access Roads

Present Value of Benefits ..

D scount
"'Rate . ‘Route A "Route B
8% $120, 000 $500,000
10% 100,000~ 470, 000
12% 80, 000 450, 000

O her Resource Uses

Potential uses of the road for other prospective mning
ventures is uncertain. No differential benefits are -
obvious from present coal exploration in the area. It

I's expected that either of the roads -would be utilized ,5- oo
for recreation, but the nunbers ‘are uncertain; recreation -

travel woul d probably be slightly higher over Route A.

Transm ssion Line Costs'

The current planning with respect to the proposed trans-—
mssion line fromthe Shrum powerplant to the minesite
calls for the line to follow the road right-of~way if

Route A is selected. If the access road were constructed
aiong Route B instead, the transm ssion |ine mght either
follow the road route, or a direct route mght be followed
via Carbon Lake. In the forner case, the transm ssion
line cost with Route B would be in the order of $800, 000
greater than with Route A based on typical B.C. cost -

estimtes of $100,000 per mle for the proposed 138 KV line.

[t would undoubtedly be less costly to follow a separate
corridor via Carbon Lake than. to follow Route B via Wi ght
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_transm ssion line corridor.

Lake. But selection of Route B for the access road
woul d still involve incremental. transmssion |ine costs:
construction in a separate corridor'wuld probably be in
the order of $10,000 per nmile nmore costly due to the
requirenent for either separate access or nore costly
construction nethods, and there would be additional
environmental costs because of the presence of two
separate cleared corridors.

It is reckoned that the direct'incremental transm ssion

line costs attributable to Route B would be $200,000 plus
any environnmental costs associated with a.separate
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5.0

5.1

SUMVARY & CONCLUSI ONS

Summary of Costs & Benefits

Costs and benefits for Routes A and B are sumarized in
Table 14, with the dollar figures representing present
values at a 10 percent discount rate. As noted in Section

3.0} the objective of the cost-benefit assessnment is to

determ ne the route that would acconplish the prinary
objective of providing access between Hudson's Hope and

at the minesite at the |east net cost. Consi dering those
costs and benefits evaluated in nonetary terns results in -
the following conparison of Routes A and B:

NET COSTS oF routes A. & B
. present values at.10% discount rate . . . . . . . 2 st e L
Rout e AA Rout e B
Eval uated costs $1,230,000 59,850,000
Eval uated benefits 100, 000 470, 000

Net cost (evaluated in § texrms) , 1 830,000 - 9,380,000

SOURCE: Table 14

Route A is shown to be considerably less costly than Route.
B - by sone. $7,550,000 in present'value. The benefit-cost
ratio- for Route A, based on the cost of the next most
econom cal alternative, would be 5.,1:1.

O the costs which have not been evaluated in ‘monetary ternms,

it appears that fish and wildlife |osses and safety and
dependability aspects would not have any significant effect
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@

TABLE .14

SUMMARY OF COSTS anp BENEFI TS
(all $ figures are present values.at a 10% discount ratej

Report costs Benefits
Section Tten Route A Route B Route A Route B
4.1 Road construction g maintenance costs $1,920,000: $2,830,000
14 Incremental travel time cost : - 5,590,000
I ncremental vehicle operation cost . 1,230,000
4.3 Saf ety and dependability * . Routes appear sinilar,

some preference to A

WY Goss forestry loss : $10, 000 -
Fi sh & wildlife losses. - +f. Moderate Moder at e
: Simlar Sim | ar
_ . _ to B to A
~Recreation benefits due to increased H gher Lower
- use rate than B than A
_Recreation costs due. to-loss of- , Hi gher Probabl y
w | derness val ues ' than B, . negligible
i . .,Wl
45 Potential benefits-from reduced cost % . L
ST of forestry T oads ' g . S $100, 000 $470, 000
, Incremental cost of transmission |ine Kt - $200,000
L .. plus envir,
et . ., . costs of -
S ~ corridor

Total evaluated costs & benefits o $1,§30,:0Q0 $9,850,000 . $100,000 $470, 000

V
'

o o . , ! '
) W [l . . .



on the net cost.conparison: these factors are noderate in
value and appear to be simlar for both alternatives.
Recreation costs and benefits are uncertain. Selection
of Route A would provide recreation benefits by nmaking
Carbon Lake accessible to a larger nunber'of -users; it

Is considered to be superior to Wight Lake for recreation
because of its trout fishery and nore' scenic surroundings.
On the other hand, present users of Carbon Lake would
experience a loss in values presently associated with the
wi | derness setting and relatively isolated [|ocation. Even
if Route B were selected for the road, there would be a
change in.the recreation values associated w th Carbon.
Lake, because the transmssion line would probably follow
the Carbon Lake route: either that or incur considerably
nmore costs by follow ng Route B. -

sum, it is believed that the uneval uated benefi_ts e -
and costs of Route A relative to Route B tend to cancel & 7 .- 7

out. It is probably fair to assume.that recreation
benefits would equal | osses.

Sensitivity

D scount Rate

The analysis is not particularly sensitive to discount rate-
Replacing the dollar figures in Table 14 with the corres-

pondi ng present values calculated with 8% and 12% di scount
rates would give the follow ng conparison of net costs:

NET COSTS (Present Values)’

Di scount Rati o.
Rate Route A Route B . Route B: Route A
8 % $1,950,000 $11,270,000 ) 5.78
10% 1,830,000 9,380,000 5,13
12 % 1,730,000 7,980,000 4.61
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(b) Travel Tine Incremental‘ Costs

The cost of increnental travel tine is'an inportant factor
in the economic analysis, as indicated in-Table 3. In view

of these costs, it could be'economical to spend additional -

capital on road construction to reduce grades and increase
speeds. In the comparison of Routes. A and B, this would
have the effect of reducing the increnental travel tine
cost and increasing the increnental‘road construction cost.

However, the maxinmm reduction that could be effected in

the increnental travel tine cost charged to Route B would
be about $1.9 mllion, at sone 'unevaluated increase in
addi tional construction costs for Route B, .Such a reduction. ."”
woul d not alter the conclusions. i

(c) 'Recreation Losses Due to Route A

Even if the access road via Carbon Lake did not result in-

I ncreased recreation' use and the total spending by present
users of .Carbon Lake was charged‘as a potential cost to

Route A; the maxinum foreseeable cost of recreation |osses
would be in the order of $1 million present value. For
exanple, assumng a future use without the road of 20-
recreation cabins, each for 100 days per year at an average
of $50 per day, would give' an annual cost of $10@¢,000 and.

a present value, discounted to perpetuity at 10%, of $1
mllion.

(d) Decisions on Mne Devel opnent

On the basis of.the investigation program now wungerway, U ah
Mnes will make a decision on whether or not to-proceed

with devel opnent of the Carbon Creek property.' The cost-
benefit analysis is based on the premise - -that m ne
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devel opnent would take place. If the decision is made -
not to proceed with mne devel opment, costs and benefits
would be obviously different. But even in the |ight of

this possibility, Route A would be the preferred route

because it is less costly to construct initially and there P
woul d be no long term environmental costs associated

with this decision, since the road access could be cut off

and the route reforested if necessary or desirable.’. On -
the other hand, if Route B were selected for the initial |
tote road, and the decision is madeto proceed with m ne

devel opment, it is clear that the tote road woul d be

abandoned and a conmuting standard route constructed on

Route A

Concl usi ons.

The cost-benefit anal ysis showsa strong economic preference . .--:..
for Route A over Route B. The potential margin of error in- |
the basic information used in this. analysis would not be

| arge enough to alter this conclusion. So.even though the
analysis is of a preliminary nature, the results are
considered to be valid for econom c deci sions on choice of.
route.
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@ PART 111 ENVI RONMENTAL ~ ASSESSMENT

1.0 | NTRODUCTI ON

The environmental assessnment in this report includes general
statenents and specific details of the aquatic resources,

wldlife capabilities and vegetation of the area. Qt her. 7

I nportant factors in the l|ocational considerations of an -
access route such as terrain analysis, soils, geology,and gravel
sources were investigated by the engineering consultants and

are referenced in the McElhanney report. °

2.0 GENERAL ENVI RONMENTAL  ASSESSMENT

The three areas of mmjor biological concern in the construction
and devel opnent of roads are wildlife, aquatic biology and
veget ati on. A general statenent for each area follows and
; includes a review of road construction inpacts as well as
their relationship within the area in question.

2.1 Aguatic Resources ‘

The major aquatic inpacts of road construction are gedi-
mentation and the'creation of barriers to fish mgrations.
The influences of sedinment on aquatic l|ife have been

recently reviewed. Typically, the effects are threefold:
direct nortality on fishes due to suffocation; indirect
mortalities due to reductions in benthic food itens.

(smothered bottom organi sms), and changes in populations -

due to sediment related reproductive failure (snothered

eggs or fry)

Sedi nrent | oads | arge enough to direcly killadult fish
are unlikely except for bhrief periods duringthe c¢on-
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struction phase, and then only immedi ately downstream
of a crossing site. However, new road construction can
increase erosion in the imediate area of the road and
increased erosion can result-in persistent increases in
sedi ment .

A properly engineered road should not permanentiy

increase siltation in adjacent streans.  The revegeta-
tation of disturbed areas that will follow construction
should mnimze the erosion (sedinment) inpact on the
aquatic environment. Therefore, assumng the road is
properly engineered.and the right-of-ways are revege-
tated, the only serious siltation problem involves
construction of stream crossings. Tenporary increases

in sedinment |evels are unavoidable at such sites. ~

However, detrimental biological effects can be minimzed
by crossing at appropriate times.

Aside from sedinent, the other likely effect of a road
is the creation of mgration barriers. Crossing of'
secondary tributaries, some of which may be potential
spawni ng streams, Wl be acconplished by culverts or
bridges placed such that water velocities do not exceed
the swimmng capabilities of mgrating fishes.: Critical
water velocities and culvert lengths are known for nost
of the species likelv to be encountered in the area.

2.2 Wldlife

The area in question has been relatively isolated from
maj or bi ol ogi cal di sturbance up to this time,al t hough
it has received limted recreational use.
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2.

In general terns a road into terrain that has not previ-
ously been readily accessible experiences its major

i npact from the radical change in access. From the

begi nning of construction the road brings into the region
an increased nunber of individuals with little concern
for the integrity of wildlife population, or for pre-
servation of the esthetic qualities of the terrain and
veget ati on. The road, therefore, completely alters
managenment  situation. It requires re-adjustnment of
regul ations governing hunting and fishing and a new

of harvest which are certain to occur.

Vegetation

~

The major vegetation inpacts envisioned to result from
the proposed road are both direct (i.e. the renoval of
areas from production) and indirect (i.e. the influence
of vegetation rermoval on wldlife and aquatic habitats)..
The latter point can be mtigated with a revegetation
program that could enhance the wildlife habitat and linmt
the erosional problens pertaining to aquatic habitats.

The vegetation of the area is boreal in nature. In
general, the forests are open and.of |ow productivity.
The dom nant trees are white spruce (Picea Glauca),

bl ack spruce (Picea MNariana), and |odgepole pine {Pinus
Contorta) growing alone, ‘together or in conbination wth
other |ess comon species.

Wite spruce, a climax species, is generally restricted
to fine textured soils and noist habitats and sel dom
forms pure stands. It grows together with subalpine fir

33

t he

level of enforcement communsurate with the changed |evels



(Abi es Lasiocarpa) and occasionally with trenbling aspen
(Pupulus Trenul oi des) and paper birch (Betula Papyrifera).
The proportion of subalpine fir in white spruce stands
increases dramatically wth increasing elevation.

Bl ack spruce, an Edaphic Cimax species, domnates -
| oW and forest communities devel oped on organic soils.
These often surround |ow moor sphagnum bogs in which
white spruce also occurs.

Lodgepole pine is generally regarded as a successional
species pronoted by fire. Pure stands of pine occur

on well drained coarse outwash soils where they may form
an edaphic clinmax because of the xeric nature of the
habi t at .

~

Forest capability maps were utilized in the selection
of the road alignment to mnimze future nmainentance.

34



3.1

Bl O PHYSI CAL  ENVI RONVENT

3.1.1 Description of Habitats

Al t hough the proposed access roads both termnate near
the junction of 11-Mile and Carbon creeks, they descend -
into the Carbon Valley by different routes (refer to plate

#11). One route begins at either the damiste or an existing -~

Canfor road (Johnston Creek Road) and proceeds up- Gaylard
Creek to Carbon Lake and then down Little Carbon Creek into
the Carbon Valley. The alternate route also originates from
the existing Canfor road but proceeds up Gething Creek to
Wight Lake and then descends into the Carbon Valley by way
of Wight Creek. -
The followi ng descriptions of aquatic habitats along the
proposed access routes are based on an aerial survey of
the routes plus a series of collections and observations

al ong each route.

(bservations and neasurenents were made using the follow ng
equpnent :

a Smth-Roote Type VA electro-fisher

. 57m of 8.5 m deep rnonofilament nylon gillnet
(Eour panels: 2.4, 4.8, 7.2 and 9.6 cm nesh)

di ssol ved oxygen nmeter (¥SI)

Pygny Qurley Flowreter (nodel: 625)

an electrical thernoneter (nodel FT3)'
a Furno FG 200 echo-sounder

Fish sanples were transported to Vancouver for age and diet

analysis. Age was obtained by reading scales. All scal es
were read separately by two observers, and scales wth
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unresol vable differences In interpretation were deleted

from the analysis.

Water sanples were flown to Port

Hardy, B.C., and anal ysed

in Uah Mnes' chemstry laboratory. The analyses are given

in Tables2 and 3.

3.1.1.1 Carbon .Lake Route

Road access alongthis route will affect three bodies
of water; Carbon Lake, Little Carbon Creek, and Gaylard

Cr eek.

a. Carbon Lake

T

Carbon Lake lies in a pass at the head of Little
Carbon Creek. The altitude of the |ake is approx-
imately 930 m Carbon Lake is 3.5 km long and has
a surface area of 65.7 hectares (fig.3). The

nor phonetry and water chemstry of Carbon Lake are

summari zed in Table 2.

The lake is long and narrow wth the long axis
running approximately northeast. There apparently
is sufficient wind action to keep the |ake m xed
(no evidence of a thermocline or oxygen 'depletion.

on Sept. 1,.1976). Except for a -long, narrow

reach towards the outlet

stream (Little Carbon Creek)

there is virtually no littoral zone. M o s t of the
| ake share slopes steeply to deep water and the

substrate in these areas

is either broken rock or

rubble. The only energent wvegetation appears to
be- sparse beds of Potanpbgeton sp. near the shall ow,

mud-bottomed outlet.. A series of smali intermttent

streans enter the |ake,
inlet stream
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Little Carbon Creek

Little Carbon Creek is the outlet of Carbon Lake.

It wanders through a noose pasture and beaver

wor ki ngs before gaining velocity and flow ng

through spruce forest for 4.4 kmto its junction

with Carbon Creek. The overall gradient of Little
Carbon Creek is near 3% and the streamis |ess than-
5 meters Wi de in nost places:. Little Carbon Ceek '
was wal ked front hel ake to Carbon Creek, and there
are no apparent barriers to fish mgration on the
stream (the highest waterfall on the creek drops

| ess than 0.5 meters and there are no fast water
chutes).

o™
The beaver workings at the outlet of Carbon Lake
are no barrier at present (on Sept. 1 there was, no
actual beaver dam on the outlet).

Starting about 0.5 kiloneters below the |ake the
stream becomes gravel bottomed and forns a series

of alternating riffles and pools. The stream
tenperature is close to the |ake surface tenperature
(11 ©c, Sept. 1) and the banks appear stable (no
slunping or undercutting). Presumably, the |ake
acts to stabilize water flows.

Gaylard Creek

This is a noderate sized creek (26.3 kilometers [ong,
but only 3'neters wide at the proposed road crossing).
Gaylard Creek rises at high altitudes and the water
is clear and cold (5.5 ©c at the crossing site on
Sept. 1, 1976). The gradient in this area is 2% and

the stream bottom is nostly gravel and cobbles.
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Water velocities on Sept. 1 ranged from 30 to, 65 em/sec.
Al though the overall gradient of Gaylard Creek iS about
2%, there is'an area of 6% and higher gradients near

the junction with Gething Creek. This area, and. further
downstream were visually surveyed fro? a helicopter.

The area is characterized by numerous chutes and. falls
(the highest estimated at 7 neters direct drop). This
area very likely acts asa barrier to fish mgration,

3.1.1:2 Wight Lake Route

Road access along this route will directly affect three
bodies of water: Wight Lake, Wight Creek, and Cething
Creek.

~

a. Wight Lake

Wight Lake lies in a pass between Gething and Wi ght
creeks. The altitude is' approximately 1040 neters-
The lake is 1.4 kilometers long and has a surface F
area of 31.2 hectares (fig.4). The morphometry and
water chemstry of Wight Lake atre sunmmarized in

Tabl e 3.

The long axis of Wight Lake is again in a northeasterly
direction, and although the lake is not as narrow as
Carbon Lake, there apparently is still.enough wind -
action to keep the lake almpst 'isothermal and well
oxygenat ed. Wight Lake is nuch shallower than Carbon
Lake and the littoral zone is better developed. Again
the shore'is largely broken rock, but 'in shallow areas.
there are extensive weed beds '(nostly Potsnbgeton sp.) .~
The inlet streans are all small and apparently inter-
mttent (all. were dry on Aug. 31, 1976). The outl et
stream (Gething Creek) is Dblocked by a beaver dam




OUTLET

WRIGHT
LAKE

FIGURE No. =~ 4

UTAH MINES LTD.
EVIRONMENTAL = DEPARTAENT

CARBON CREEK COAL DEVELOPMENT

BATHYMETRIC MAP OF
WRIGHT LAKE

. ary . I -
_CONTOUR INTERVAL 83 METRES Wi TSI [ B e pa

i

- ]
. L )
t




CGething Creek

CGething Creek is the outlet of Wight Lake. It is
slow flow ng and nud-bottoned where it |eaves the

| ake. This is due to a beaver dam that produces

a waterfall of about 1 meter drop at the |ake outlet,
The stream continues to flow slowy for about 500
meters andthenpicks up velocity and becomes a typical-
gravel and cobble-bottoned nmountain stream Gething
Creek flows from Wight Lake for 22 kilometers to its

junction with Gaylard Creek. The overall gradient

is 2%, but the gradient near the junction is steeper
and a series-of falls and chutes probably constitute

a barrier to fishes. From the air, much of Gething
Creek above the fast water area appears'to be. suitable.
salmonid habitat;

Wight Creek

This creek rises in a npose pasture about 500 neters,
beyond Wi ght Lake. It is small (9.3 kiloneters |ong
and less than 5 meters wde), but ha.s-a steep gradient
(8.3%. Although the gradient is steep, a helicopter
survey revealed no waterfalls or other barriers. About
one-third of the way down its length, the stream crosses.
an existing exploration road. At this point, it is
gravel -bottonmed and swift flowing (over 1 m/sec.) but
there are occasional bedrock pools of up to 2 meters

in depth. A crossing-of Wight-Creek would be in this
ar ea.
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3.2 Fisheries

Al'l aquatic environments along the proposed routes were
sampled for fishes. The collecting technique, fishing effort
and catch for each sampling-site are listed in Tables 4 and 5.

3.2.1 Species, Distribution and Relative Abundance

a. Carbon Lake Route

Three species were collected along the Carbon

Lake route (Table 6), but only the two trouts

(s. gairdneri and S. namaycush) are of fisheries

value. Both trout are abundant in Carbon Lake; but

only rainbow trout were taken in Little Carbon Creek.
Despite considerable effort, no fish were collected

or observed in Gaylard Creek.

b. Wight Lake Route

Two species were collected along this route (Table 7).
Wight Lake apparently contains only suckers (in
| arge nunbers) . The outlet (Gething Creek) was
sanmpled and also contains suckers, but they are

rate in the creek and are apparently confined to

an area close to the lake. -These stream dwelling
suckers probably represent individuals washed over

the beaver dam at the lake's outlet. Wight Creek

was sanpled by electrofishing and apparently contains

a sparse popul ation of dwarf Dolly-Varden (8. malma).
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3.2.2 Habitat Assessnent

Carbon Lake

i

This lake contains a substantial population of
rainbow trout. The trout appear to be in good
shape and their scales indicate a decent growh
rate (Table 8). Al the sanpled individuals
contained food (terrestrial insects).

There are no-inlet streans suitable for spawning,
but the outlet streamis unobstructed and contains
anpl e spawning and rearing areas. In late August
many of the backwaters and. pools along the upper
part of the outlet contained trout fry. Scale
reading (Table 8) also suggests some trout are
permanent residents of Little Carbon Creek.

The lake trout population in Carbon Lake is also
substantial, but in contrast to the rainbows they

are not doing well. Gowh is slow [Table 9) and
even the largest individuals are feeding on plankton.
Apparently, large food items are sufficiently rare in
Carbon Lake that nost |ake trout never reach the size
where they typically switch diets and becone fish
eat ers.

The sloping rubble edges make nost of the lake shore
suitable for lake trout spawning. However, no snall.

| ake trout were observed or netted.

In summary, Carbon Lake appears to be good rainbow
trout habitat and only narginal |ake trout habitat.
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Gaylard Creek

We collected no fish in this stream although the
habitat in the proposed road crossing area appears
suitable for sal nonids.

Wight Lake

This |ake contains no sportfish. The only fish .

"in Wight Lake are longnose suckers and their age

and growth are sunmarized in Table 10. Their growt h.

rate is decent and the |ake supports' a very large

popul ati on. The extensive littoral zone and well

devel oped weed beds suggest that Wight Lake is’

potentially nore productive than Carbon Lake.
However, the lack of suitable spawni ng sites makes

it unlikely that a self-sustaining trout population.

could be maintained in the |ake.

CGething Creek

Two suckers were collected from the- creek inmmediately

bel ow Wight Lake. These fish probably originated

in the lake.and, once over the beaver dam on the outlet,
were unable to return to the |ake. Most.of Gething

Creek appears to be suitable habitat for sal nonids-.

Wight Creek

The only fish collected in this stream were Dolly-
Varden.  They do not appear to be comon, and the
steep gradient and wide fluctuations in flow suggest
that this stream has little fisheries potential.
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3.3

Bl O- PHYSI CAL | NTERACTI ONS AND | MPACTS

Actual road construction is likely to have little permanent

I mpact on aquatic environnents along either route. [f the
access road isproperly engineers, the inpact of acutal con-
struction should be tenporary and confined to stream crossings.
In contrast, the inpact of increased access, and therefore.
increased angling pressure on previously inaccessible streans
and | akes, can be considerable and pernanent.

None of the streans along either route support |arge resident

fish popul ations, and with the exception of Little Carbon C eek,
these streans have little fishery potential. The nost serious
danger to streans along the routes is sedinentation during the
construction phase. This is particularly true at stream crossings.
Fortunately, the proposed access roads rarely cross. permanent
streans. The Carbon Lake route crosses Gaylard Creek only once,’
in an apparently fishless area. The Wight Lake route crosses N
Dowing Creek (a tributary to Gething Creek), but again in an

area of limted fishery potential. Since streans in this area
are subject to flash floods in summer, crossing will be engineered :
to handle large volunes of water. Such crossings should not

constitute barriers to fish mgration.

Al t hough increased human access is not expected to seriously
damage streans, there is potentially serious effect on |akes,.
particularly on Carbon Lake. Wight Lake does-not support a
fishery and shows little potential for devel opnent. In contrast,
Car bon Lake does support a fishery and has consi derabl e potenti al
as a recreational area. At present, there is a |odge on Carbon
Lake and, although the trout are small, their population is high
and fishing is considered good. Access is by air only and thus
the lake is seldom fished by |ocal people. An access road along

45



the Carbon Lake route would open the lake to recreational

fishing for all residents of the Hudson Hope area. This would

provide a trout fishery in an aesthetically pleasing area,

something that is now |acking around Hudson Hope. However,
if access to the lake is made available wthout sone form of
protective restriction, the angling potential of Carbon Lake

will quickly decay. This is because Carbon Lake, like -other

small, virgin lakes in central B.C., has a large standing crop '

of sports fishes but actual production is probably small.
is |ow.

In sunmary, Carbon Lake easily couldberuined by over- -
exploitation, but with good nanagenment it could also supply
a quality sports fishery in an area where such fisheries are

rare.

3.4 MTIGATION AND ENHANCEMENT SUGGESTI ONS

The best opportunity to create a new recreation area along
with the access. road lies in the Carbon Lake route. The
is scenic and has considerable fishery potential. However ,
this potential is delicate and Carbon Lake nust be protected

from over-exploitation. One sinple nethod for avoiding over-
exploitation is gear restriction. An obvious choice is to-

make Carbon Lake-a fly-fishing only |ake. This would have
two effects:

1y It would protect the rainbow trout population
from over-exploitation, but

2) It would probably over-protect the 'lake'trout
popul ation (lake trout are less likely to take
flies).
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The first effect conbined with careful protection of Little
Carbon Creek to assure successful spawning and rearing should
allow Carbon Lake to sustain a high quality rainbow trout

fishery. The second effect is nore difficult to assess.’:The

| ake trout population in Carbon Lake is marginal.. Adult'growth
is slow and maximum size is small. Such a population would
probably benefit fromsone controlled reduction in population -
size. Perhaps a limted ice-fishing season could be designed
that would catch mainly |ake trout.

An alternate nethod of reducing fishing intensity is to ban
the use of motors. Carbon Lake is noderately long and often
"W ndy. If outhoard notors are banned, the number of trollers
wi Il probably stay small enough to avoid over-exploitation.

What ever nethod is used to regulate the fishery, one thing

I's apparent. If Carbon Lake is opened to public access '
without protective regulations, the trout'fishery is alnost'
certain to collapse.
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TABLE 2

LIMNOLOGICAL SUWARY FOR CARBON LAKE

(Surveyed Sept. 1, 1976}

Lake Morphonetry

surface area: 65. 7 hectares
shore |ine: 8, 013 net ers
mean dept h: 12.5 neters’
max. depth: 2 3 neters

Lake Chemistry

pH ) 8.3
Total alkalinity 129

Cal ci um 30
Magnesi um 12

Sodi um 7.8
Pot assi um 3.2
Sul phat e 0.2
Phosphat e 0. 004
Nitrates (0.02
Di ssol ved Oxygen 10-12

Total D ssolved Solids 181
)

Tenper ature (°C)

Sur f ace 11.5
1m 11.0
s M 1.8
6m 10. 5.
10 m 10.0
15 m 10.0
20 m 9.5
bott om 9.5
mor pho- edaphic index = 4.41
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TABLE 3

LI MNOLOG CAL suMMARY FOR WRI GHT LAKE

(Surveyed Aug. 31, 1976)
Lake Morphonetry
surface area: 31.2 hectares'
shore |ine: 3,520 neters
mean depth: -’ 5.6 neters
max. depth: 17.0 neters
Lake Chemistry
pH 8.1 log.units .
Total Alkalinity 81 mg/ 1
Cal ci um 20 mg/1
Magnesi um 8 mg/1
Sodi um 4. 1" mg/l
Pot assi um 1.7 ng/1
Sul phat e <0.L mg/1
Phosphat e 0.006 mg/1
Nitrates 0.02 mg/1
Di ssol ved Oxygen +10-12 mg/1
Total Dissolved Solids 138 mg/L

Tenperature (°C)

Sur f ace 11.5
l1m 11.5
2 m 11.0
5m 10.5
6 m 10.5
10 m 10.0
15 m 10.0

bottom (17 m) 10.0

Mor pho- edaphic index = 7.50
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SUMMARY OF COLLECTION TECHN QUES,

¢

TABLE 4

FI SHI NG EEEFOR'f
AND CATCH FOR SITES ALONG THE CARBON LAKE ACCESS ROUTE

Catch

Collecting - Fi shi ng Rai nbow Lake
Site Techni que Effort-: Trout.: Trout Suckers
Carbon Lake Gillnet set 2 hours 1 3 14 7

(M d- day)

Little El ectro- 300 sec. 4 0 0 .
Carbon Creek fishing
Gaylard Creek |El ectro- 300 sec. 0 0 0

fishing
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TABLE 5

SUMMARY OF COLLECTION TECHNI QUES,

AND CATCH FOR

FI SHENG EFFORT
SITES ALONG THE WRI GHT LAKE ACCESS ROUTE

.. .Catch
_ Col I ecting Fi shi ng Dolly- Longnose
Site Techni que Effort Varden Sucker s
Wight Lake Gillnet set 24 hoyr s 0 611
Gething Creek BElectro- 300 sec. -0 2
fishing
Creek "m® Electro- 600 seq. 1 0-_
fishing
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TABLE. 6

FISHES COLLECTED ALONG THE PROPOSED
CARBON LAKE ACCESS ROUTE

Little LT

Car bon Car bon Gaylard
Common Nanme Scientific Nanme Lake Cr eek Cr eek
Rai nbow Trout Salmb Girdneri. + +. -
Lake Trout Sal vel i nus + -

Namaycush
Longnose Cat ost onus + -~
Sucker Cat ost onus :
TABLE 7
FI SHES COLLECTED ALONG THE PROPCSED
WRI GHT LAKE ACCESS ROUTE

Wi ght "B" Cet hi ng
Common Nane Scientific Nanme Lake Cr eek Cr eek
Dol | y- Var den Sal vel i nus Malma =~ +
Longnose Cat ost onus + +

Sucker Cat ost onus
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TABLE 8

LENGTH, WEIGHT, AGE, SEX AND DIET OF RAINBOW TROUT
IN CARBON LAKE AND LITTLE CARBON CREEK

-
*

Standard ) :
~ Length Weight o . . Stomach
Place {mm) (gms) Sex . Age " Contents
Ccarbon Lake 125. 40 M, imm. 1+ terrgstriél
_ . insects
140 55 M 1+ f "
140 65 Mo 1+ o
155 - 75 M 1+ LAY
160 75 M 1+ W
<:> g 165 80 M. 1+ woow
165 s0 | M I R
185 | 110 M 1+ S w
196 140 M 1+ woow
205 | 160 Mmoo 1+ oo
212 170 M 2+ woo"
217 180 F 2+ Cwoom
283 360 F 3+ wooou
Little Carbon 72 8 M,imm. 1+ empty
Creek 82 13 M,imm. | 1+ "
' 82 13 M,imm. | 1+ .
152 74 M 24 "
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TAEBLE 9

LENGTH, WEIGHT, AGE, SEX AND DIET OF LAKE TROUT
IN CARBON LAKE

K Standard :

Length Weight X Stomach
(mm) {gms) Sex Age Contents
O - 208 160 F,imm. | 4+ | Daphnia

i 255 280 M, imm. 5+ "

272 290 M 5+ L

275 . 340 F 6+ "

280 350 M 6+ "

290 380 M 6+ "

292 330 M 6+ "

295 410 F 7+ "

298 - 200 F 7+ o

302 425 M 7+ "

305 440 M 8+ "

306 395 M 7+ A

310 450 F 8+ .
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LENGTH, WEIGHT, AGE AND SEX OF A REPRESENTATIVE SAMPLE.
OF WRIGHT LAKE SUCKERS (CATOSTOMUS CATOSTOMUS).

TABLE 10

Standard

Length Weight ]
(mm) (gms) Sex Age
126 37 Imm. 3+
131 39 “ 3+
133 47 " 3+
134 43 " "3+
135 47 " 3+
143 50 " 4+
174 90 " 44
195 140 " 6+
156 130 M T ot
210 150 M 5+
215 180 M 5+
218 170 F 4+
241 220 M. 5+
261, 290 M B+
276 400 F 7+
295 520 F 8+
327 570 r 8+’
336 700 F 9+
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4.1. INTRODUCTION

Utah Mines Ltd. is in the process of selecting a road access
route to a construction camp and potential coal mine site -
adjacent to Carbon Creek. This watercourse is a tributary
to Williston Lake in the Peace River district of northern
British Columbia.

The purpose of this project was to identify wildlife environmental )
concerns of two route alternatives proposed by the mining company.

4.2. " TIME FRAME AND DATA SOURCES

Th1s study was comm1ss1oned on-25 August 1976 and comp1eted on
8 September 1976.

SRS cran

Data sources included:
1. Utah Mines Ltd.,Vancouver

2. ‘Environment and Land Use Committee Secretariat Resource Ana]ys1s
: Unit, Yictoria. .

3. Environment and Land Use Committee Secretar1at North East Coai
Block Development Team, Fort St. John.

4.3.  METHODOLOGY - | T

4.3.1 ‘*-Studx Area Concept

b

Because of the widespread effects a new road can have on-a _
biological system and because road development activities are
sequential (the total ecological impact of road construction -
is the result of an additive process), the alternatives have .
been viewed against as broad a background as was possible..’
Therefore, analyses of wildlife effects were made primarily in
the context of animal habitat and migration reeuirements.”j
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<:> 4.3.2 Assumptions

1. The innundation of valley bottom land behind the Bennett

Dam has undeoubtedly had a drastic effect on wildlife distribution
over the past several years. Removal of traditional ranges will
have displaced many wildlife species to higher slopes'which are
Tikely unable to support additional animals. This predicament
could place existing wildlife populations in a precarious sit-
uation when cons1der1ng future development along the fringe of -
w1111st0n Lake. . .

2. The. climate of the area is described as "cold continental
humid” with snowy w7nters, mild summers and 1arge variations Th
temperature (Mide 1966 b) Local winter ranges are restricted
by snow depth and have been reduced by the fi]ling'of Williston
Lake. The combination of these factors will maintain animal
popu]at1ons at a modest level. However, it is assumed that the

<:> area will remain sparsely populated by humans restricting .their

primary activities to logging and possibly mining. On.this -
basis the area is expected to continue to produce moderate wild-
1ife populations.

43.3  Hork Plan

-

The work p]an was as follows:

1. Maps (1:50,000) and photo mosaics of the -two road a1ternativesﬁ""

selected by Utah Mines were examined,

2." The Resource Analysis Unit of the Environment Land Use
Committee Secretariat was visited and field maps and notes of
winter flights in the area during January and February of 1966
and March of 1974 were reviewed. ' ‘ )
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4.3.3 Work Plan (cont'd)

3. Attempts were made to contact B.C. Fish and Wildlife Branch _
personne]'in Fort.St. John. ‘Uhfortunately study time constraints
precluded their involvement in this phase of the project.

4. An aerial reconnaissance of both alternatives was completed
on 1 September 1976. One ground check was made at the Gaylard
Creek crossing. Battleship Mountain was surveyed from the air.
A representative of the ELUC Secretariat North Eqst Coal Develop-

ment Team based in Fort St. John participated in the reconnaissanceI ';

5. Available informatidn_was reviewed. References are cited .~
in the Reference Material section of this report.

6. . The proposed routes were examined in Tight of the ava11able
information and ecologically sensitive areas traversed by the
prOposed routes were identified.

7. A genera11zed text on the effects of the alternat1ves on
indigenous wildlife spec1es was prepared.

8. Recommendations on final route se1ect1on were presented to
other spec1a11sts on the route selection team.
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4.4. RESULTS

O

4.4.1 General

During each stage of road development, from the initial survey

to the operation and maintenance stage, activities are under-

taken that in one way or another affect the wildlife resources

of the region through which it passes. Ecological effects of a

new highway may be positive or negative, localized or far-fanging,

' .avoidable or unavoidable. The strategy is one of avoiding as many

‘,i_‘“' negative effects as poss1b1e and reduc1ng the sever1ty of the . u”;_,
O unavo1dab]e ones. : o _ _ . ":f}"J N if:n:

Effects df highways on wild]ife:

’ The movement patterns of wildlife species are d1rect1y related to ?‘tk
the vegetation cover, or, habitats of a given area. The Tocat1on_f'5'
) of a new road can have very éignificant repercussions on local N
“(:j; -and ‘regional.wildlife populations by its influence on the hab1tats o
i which are traversed by,as well as adjacent to, the road. T ;

e,

The tand areas required for construction abtivities.and materials
-are initially pre-empted as wildlife habitat by vegetation renovei.__
Most of the habitat along the righ-of-way area is similarily removed.
Back -filling ponds and marshes and interference with drainage patterns‘
can reduce or eliminate important habitat for many species; including
) waterfowl and aquatic furbearers. A completed highway may also j“ S
f?le separate different habitats by dissecting migration routes with the o
‘ result that animals abandon traditional movement patterns. This: S
can place animals in a more vulnerable position to legal and 111ega1
hunt1ng dur1ng critical seasons of the year. MNew roads alsc increase
. human access to areas supporting a variety of wildlife spec1es o
unaccustomed to such human activities as hunting, snowmob111ng, and
'xi ‘cross country sk11ng. This newly created human access can resu]t )
;ﬂfﬁ.'iin dep1et10n of the wildlife rescurce hy overhunt1ng or by the d1s-5~
' “3 .turbance and/or destructwn of winter or summer:ranges.. . *
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4.4.1 General (cont'd)

A highway traversing areas heavily utilized by wildlife, a winter
range, for example, is subject to animals crossing and re-crossing
the right-of-way. These movements increase the possibility of
animal-vehicle collisions.

Although these collisions occur throughout the year, their probability
is increased by the attraction of travel routes provided by highway
snow removal. Wildlife reluctance to abandon the cleared road and. _
enter deep or crusty snow, or momentary blinding by headlights are.t"
the major causes of these confrontations. The results can be fatal )
to the animal and often cause expensive ‘vehicle damage. These '
encounters can also result in injuries and exhaustion, reduc1ng the
nan1ma1 s mobility and resulting in indirect mortality caused by the
inability to obtain a&equate food or to escape predators. -~ o

The habitat losses mentioned earlier can be partiaily replaced‘by ’ ]
planting cutbanks with forage species. However, if critical winter -©
habitat is replaced by less critical summer habitat, or if a large

" number of animals attracted to the roadside vegetation are invo1ve¢-
in collisjons with vehicles, this positive effect of -replanted )
cutbanks might -be neutralized. ‘

4.4.2 Specific
4.2.1 * Ungulates . . ,
The Env1r0nment and Land Use Committee Secretariat completed winter -
aer1a1 surveys of the general area in January and February 1966 and
March 1974. 1In '1966 the Peace River was flown and abundant moose
tracks were recorded at the confluence of Carbon Creek and the
Peace River (Smith, 1966). Carbon Creek was flown in 1974 but

no animal or track observations were recorded (Demarchi and Stewart
1974). : ‘ '
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4.4.,2 Specific (cont'd)

Utah Mines Ltd. surveyed the general area in January of 1976
(Jansen, 1976). The flight originated in Chetwynd and flew the
upper Moberly River, McAllister Creek, Wright Lake and Bennett
Dam areas. Moose concentrations were recorded 16 to 30 miles

upstream of Moberly Lake, west of Bennett Dam and west of Wright
Lake ‘ ’

Compa?ative data between the two alternative routes is restricted
to that collected during the 1 September 1976 summer reconna1ssance.'
Two moose were observed feeding in the bog areas of Gaylard Creek. A
These areas are most prevalent downstream of the proposed road
cross1ng They provide summer range for moose and,judging by the.
degree of willow browsing observed during one ground check, some

- moose winter range. Those open bog areas are more numerous on the
Carbon Lake route than they are on the Wright Lake route. -

The preferred habitats and status of ungulates found in the study
area are presented in Table 11. Latin names are listed in Appendix I.

The Canada Land Inventory program assessed the'ungulate habitat

traversed by both routes ‘as Class 4 moose and caribou habitat.

with excessive snow depth being 1dent1f1ed as a climatic factor_'i}f
- restr1ct1ng ungulate production (Figure 5)

4.4.2.2 Furbeérers

Furbearers reported in the area include coyote, lynx, wolf, black :;fﬁ
bear, red squirrel, beaver, fisher, wolverine, ermine and marten
(Thurber, 1973) {Latin names are listed in Appendix I). Wolf, _
beaver and marten were reported to contribute the most trapplng
revenue.
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. Tab]elﬁ Preferred Winter (W) and Summer (S) Habitats
(:) 0f Ungulates Found In The Study Area

SPECIES STATUS REFERENCE PREFERRED HABITAT
MATERIAL
Moose Most abundant 9,10 W. South and west facing "breaks" and bottom-
ungu]ate lands of Peace River below 3000 feet. o
Species 12 W. White spruce with aspen or cottonwood

overstory and red osier dogwood and
saskatoon understory. Recent burns
regenerating in lodgepole p1ne aspen and -

~willow. ) 5 =
9,10 S. Water courses and small lakes.
Mule - Very sparsely 9,10 | W. Open, exposed south or west facing

Deer - distributed _ Peace River "breaks" with reduced snow pack.
' o S. Throughout area. = -

Osborn Sparsely 9,10 W. Windswept south or west facing a]piné
Caribou | distributed siopes at 5,000 to 6,500 feet.
: ' S. Alpine.
Mountain | Found in very 9,10 W. Alpine/subalpine. C ST
Goat Timited e L . RS
number‘s 9’10 S- Al p1 ne A - en . - Tt
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Figure 5: WIdlife Capability #ap

(approxi mate |ocations of proposed
road alternatives are illustrated
in black ink)
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_CANADA LAND INVENTORY |

'HALFWAY RIVER 94B

PINE PASS 930 |

SL':'!L‘ I :..! 517.1‘1"-0 i.:.\.:l'n.' | II._" |r

DESCRIPTIVE LEGEND

In general, the nesds of oll ungulctes ara mach nlike: eoch individuol and species
must hova o tulficient quality ond quontity of lood, protective cover, and 1poce
to mnet ity needs for survivel, growth, and repraduction The ability of the lond
1o me sl hoee peads it detarminad by the individuos! requirementt of the spacies or
grovp of species undar considaration, the physical characiaristics of the lond, ond
those loctars, such as climota, thot influence the planl and anirmel communitie.
On shis mop tha lond Iy diwided Intp unlts on the bashy of physiogrophic char.
actarsney importent 10 wild waguioter. The degree of imiration associnied with
woch unkl detarmines s capobility clazs. The subcluss denctes the primary foctor
that couses tha limiration,
This clossilication system i3 bosad on rwo importont considerations;
» Copability rotings ore estoblished on the bosis of the optimum vegatoticnol
stoge [wccessional stagel that can be mointained with good wildlife manogement
proclices
+= Copakility ratings ossigned do not reflact present lond use laxcept in extremes
coves such o1 haavily populated urbon araosl, ownership, lock of occen, distonce
from citiss, or amount af hunting pressure.

- m LANDS IN THI5 CLASS HAVE NO SIGNIFCANT
UMITATIONS TO THE PRODUCTION OF UMGULATES.
Capability an these lands s high. They provide o wida varsty ond obundonce of

food pionts ond othar habital elements

Lands in this special closs ara Class | areas thal are winter ranges
on which ammals from surrounding oreos depend.

+| cuass ? LAMDS IM THIS CLASS HAVE VERY SUGHT UMITA-
TIONS TO THE PRODUCTION OF UNGULATES.

Copahility on thess londs it high but less thon Closs 1. Slight limitations are due to
climatic or ather foctors.

Londs in thit special class are Class 2 araas that ara winter ronges
4 on which animnls from surrounding arecs depsnd,

m LANDS 1IN THIS CLASS HAVE SUGHT UMITATIONS
TO THE PRODUCTION OF UNGULATES.

Capability on thass londs is moderately high, bul productivity moy be reduced

in some yeoss. Slight limitotion are due to charoctaristics al the land that affect

tha quality ond quantity af hobital, or to climatic foctors that limir the mabiliy of
ungulates or the availability ol facd and covar.

Londs in this speciol choss ore Class 3 oreos thol ore wintar ranges
LA @n which animals from surrounding oreas depend,

LAMDS I THIS CLASS HAVE MODERATE LIMITA-

TIONS TO THE PRODUCTION OF UNGULATES.
c.,puhn.r,-rm these lands is moderate. Lmitations are similar 10 thogse in Class 3,
but the degres |5 grecter,

LAMDS IM THIS CLASS HAVE MODERATELY SEVERE
UMITATIONS TO THE PRODUCTION OF UNGULATES.

Caopability an these lands Iy modercialy low. Limitations ore tsually o combination

of rwo ar mare of climate, soil malture, ferility, depth to bedrock or other _Irn-
perviow layer, topography, llooding, expature, and odvarss soil characteriics.

SUBCLASSES

With the exceplion af Class 1, the clases ara divided into subclosses accarding
1o the sature of the limitations, which determina the clogs. ln most coses the limira-
fions do not affect the animals themielves, but rathee the ability of the land ta
produce sitoble food and cover plonts For convenience the subclasses ore
ploced In two moin groups: those reloting 1o climote and those ralating la in-
harent charactariyies of the lond,

CUMATE

The followlng are uted to denats slgnificant climotic foctors that moy offect
aither tho oaimaly or the ability of the rand lq_produci_l.mlnhvl- food and caver.
yﬁﬂ Q:snow depth — Fxcenlve snow depth that reduces the mobility of
nnw.dn tey und_uvull-ubiﬂry al facd plants i

- o

UNGULATE INDICATOR SPECIES
Spacies of ungulores for which copability rarings ore ossigned ore shown by the
following symnibals
FORNIE.| R | -
aeee s o . Mountaln goat
block-tailea dear, mla demrd

=  EXAMPLES

An area of Clags 5 lond with rapography and soil lerrility mita.

tlons in dear produclion iz showm o

An areu ol which 2075 is Cluts 4 lor desr with liminations des 1o 4§3w3
wow depth and 1apography and 0%, 1s clons 3 winisring oren far @
nlk 2nd moosa with slight limitalions due 10 snow depih, g

An impartan! wintaring area lor deer and mountain thesp of which lwt 2“':

#0%,; 1'Clan | ond 409, b Clon 2 with slight limiration dus to
euposad hadrnck b thowm o5 _.Ii.'.l'

PSS e e — . ———————"
P ——a = -




}_ @ 4.4.2.3 -‘Waterfom

Waterfowl 5pecies'reported to nest in the area include; Canada
.Goose, Mallard, Green-winged Teal,)Barrow's Goldeneye, and
Harlequin duck. Harleguin ducks were reported to nest along
the Peace River downstream of Bennett Dam at a density of
2.85 pairs per mile. Canada geese were observed nesﬁing on
Peace River islands in the same area. Suitable habitat for,
and status of,the other nesting species was reported to be,
F "very limited and populations are low" (Thurber 1973).

Other waterfowl species recorded for the area include: White-

fronted Goose, Pintail, Blue-winged Teal, American Widgeon = ;f"

B IR . . . - ) - -
P

The Canda Land Inventory program assessed the waterfowl hab%fat
traversed by both routes as primarily Class 7 with adverse

T topography, reduced marsh edge and excessive or shallow water'_:
— depth limitations at- both Carbon and Wright Lakes (Figure 6).

4.4,2.4 . ‘Raptorial Birds

P

- Bald ahd‘Golden eagles were observed and Peregrine Fa]cdn-have?

been reported in the B.C. Hydro Peace River Site One reservoir,
area (Thurber, 1973). ' S ' '
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Shoveler, Common Goldeneye and Bufflehead (Thurber, 1973)(;3;3: o

fi:),‘ topography limitations with Class 6 habitat containing adverse R



Figure 6: Waterfowl Capability Map

(approximate locations of proposed

road alternztives are illustrated
in black ink)
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CANADA LAND IﬂVENTDRY?

HALFWAY RIVER 948 |
PINE PASS 930 |
S-:E'Lluﬂl_:?‘.i{il.b[jﬂ E.EhE[JE I

DESCRIPTIVE LEGEND

In genaral Hie needs of oll waterfowl are much alike; snch individoal and specioy
myxt ba provided with a sufficient quolity and quanfity of facd, profective cover,
ond spoce fo mast ity nesds for wevival, growih, ond repraduction. The abiling
wl sl ln_-\.'. wuwet there mawdy i dotarmnad by tha individunl remiesaanty of
the species or group under comiderarion, the physicol choraeraristices of the
land, ond thowe factarg that influesce the plani and gnimal cammunities

On this mop the load is divided inte units on the o of phyiiographic char.
octerigtics important to waterfowl populations. The degres ol Emirarion gsa-
ciated with eoch unir dertermines it capohility closs. The subclass danoies tha
primary Tactar thol couses the limisation,

This classification system is baind on twa important considarations,

* Copability ratings are estoblished on the basis of the optimum vegetational
stage lsuccessional stagel that con be mointoined when good wildlife manage-
mant i prochced

* Copobility ratings assigned o nat reflect pretent land use lexcapt In gelrems
caves such o heovily populated uiban aramd, pwnerthip, lock of access, distance

.. from cities, or amouont of hunting sresure.

m LANDS IN THIS CLASS HAVE MODERATE IMITATIONS
TO THE PRODUCTION OF WATERFOWL

Capobility an theds lands is maderate. Limilations ore similar to thote in Class 3,
but the degrea i1 grearer. Warer oreas ore predominantly lemporary ponds, or
dasp, open watars with poorly developed manh edges. or both

m555 LAMDS IM THIS CLAS5S HAVE MODERATELY SEVERE
UMITATIONS TO THE PRODUCTION OF WATERFOWL

Capability on thass lands is madarately low, Umitations ors uswally o cambinatian
of two or more of the following focrarm climate, soil moisture, parmeabiliny,
fartility, tapography, salinity, fiooding, ond poor Interspersion of walar areos

- LANDS IN THIS CLASS HAVE SEVERE LMITATIONS
TO THE PRODUCTION OF WATERFOWIL
Copobility on these lands is very low. Limitations ore emily identifisd They may

include aridity, salinlty, very lat topogrophy, stesp.sidad lokes, extremely porou
soile. and 10ils containing few ovailoble minerals

LAMNDS IN THIS CLASS HAVE SUCH SEVERE LIMITA.
CLASS | | TIONS THAT ALMOST MO WATERFOWL ARKE
PRCOUCED,

Capability on thess bonds is negligible or nonexisient. limitations ars 30 sevars
thar woterfowl production i precluded or neary precluded

SUBCLASSES

With the saception of Clast ), ond ipecial Class 3M, the closses are divided into
subchasses according 1o the nature of the limitations thot determing the cloys. Tha
followirg wuhclawes ore used to denale significant limiting foctors that may affact
pither the woteriowl ar the ability of the lond 1o produce suitable hobirar con-
ditigng

SUBCLASS C: climate — A combination of odverse climatic lactars mav act 1o
raduce favarable hobitar and the production nnd survival of walerfowl

SUBCLASS F: fentility — Tha limitation Is insufficient nutrients in the 21 ond woler
for optimum plont geowth

SUBCLASS T: odverss lapography — Either stespaes or flatress of the land
may hmit the development or permonorcy of watlands,

SUBCLASS 7@ worter depth — Excesively deep or shollow waters limit the
devalopmant ol optimum watarfowl habitar,

CONVENTIONS

Large arokic nemerals dencte capability class
Small arabic numarals placed oftar clon or speciol clew wymboly indicote the
opprovimote proportion lin tanthel of the complex represented by thot closs
The dominant clas oppears frst In the symbaol
&mall uppar-case lerers ploced ofter cloxs or special clows symbols dencte the
subclones, (&, li:'ni.in!lr.lm.

* Danotes clows or subcloss nol prasant o0 this map.

EXAMPLE

An grea of Clais 5 lond with topagrophy ond waler depth lanita. 51‘
tirma o warariowl prodection it thownr iz




4.5 Wildl1ife Considerations

4.5.% Unguiateé

The route selected adjacent to Gaylard Creek and downstream from '

the proposed Gaylard Creek crossing site may be of wildlife concern.
The physical (southern exposure, lower elevation and possibly C
reduced snow pack caused by a rainshadow effect of Battleship
Mountain and Mt. Gething) and biological (vegetation cover) componenfs

-of this area provide many of the requirements of moose winter range.

The south side of Gaylard Creek appears to be less productive moose '
range and may be a better location for the road with regards to '
minimizing moose winter range interference. ' R

Road construction wi]1‘prov1de\new public access into thevﬁgrbon‘. :
Creek area. The Carbon Lake route will pravide access to moose
symmer and possible winter range along Gaylard Creek and C.L.I.
Class 3 caribou range on Battleship Mountain. The south alternative
will provide access to the Wright Lake area and the sizeable C.L.I.
Class 3 -caribou and goat range on Mt. McAllister.Mountain goats-

are scarceg in the area east of Carbon Creek and, as such, are worthy
of special consideration. The Mt. McAllister herd may require special
hunting regulations and enforcement to av01d overhunting 1f access’

is provided to Wright Lake.

~

4.5.2 Furbearers

Disturbance to aquatic furbearers can result from road construction
if drainage patterns are altered or wetlands are filled. Chemicals
(insecticides, pesticides, 0il etc.) accidentally entering water
courses duriné road construction and operation can also effect
these species. ” | ‘ -
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4.5 Wildlife Considerations (cont*d)

4,5.2: Furbearers (cont'd)

Trappers in the immediate area will be inconvenienced by either
alternative. Road development will stimulate logging activity
and public access. The former will remove furbearer habitat and

- intervupt established trails while the latter will greatly increase

vandalism to traplines and cab1ns as well as disturb re51dent
w1]d11fe species.

The road itself can be a benefit to trappers by providiné winter
access but it can also be a hindrance if high snow berms make the
cleared right-of-way difficult to cross. :

4.5..3; Waterfowl and Raptorial Birds’

Road construction can affect these species by rem0v1ng hab1tat
or by poliuting watercourses.

Harlequin ducks nest adjacent to fast flowing mountain streams and
are reported to nest in the Peace River just south of Bennet Dam.
It is possible that the species also nests in Gaylard and Carbon
Creeks. Minimizing removal of stream bank cover and alteration

of water quality would help to reduce the road 1mpact on product1on
of this spec1es
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(:} 4.6 CONCLUSIONS

Due to time and field data lTimitations this report is a preliminary’ )
description of the main environmental considerations only. It
reviews available information, and presents wildlife observations
obtained in a reconnaissance flight over the two alternatives.
It should not be construed as a comprehensive environmental
impact assessment of -either alternative because additional field
and office analysis would be required to complete such an assign-
ment. ' : K
In summary, the Carbon Lake alternative would provide access:r
to areas identified in this study as potential moose winter
range (adjacent to and north of Gaylard Creek) as well as a'i
small-area of Class 3 caribou range on Bétt]eship Mountain;"g
The Wright Lake route would provide access to moose winte?,}~? N _
- ranges west of Wright Lake as well as an area of Class 3 cafibdu - f-'
'and mountain goat range on Mt. McAllister. Mountain goats are,
(:> "found in very Timited numbers" in the general area (Mide 1966
' a and b) and specific goat hunting regulations and enforcement . -
should be.implemented for Mt. McAllister if access-is developed
to Wright Lake. However, considering the length of the alterna-

tive routes, the positioning of both alternatives back from ..f;f;j

watercourses, and the fact that both routes traverse C.L.I. .
Class 4 moose and cafibou ranges there appears to be no major

" wildlife concerns or basis on which to choose one alternative
over the other. ' ' :




4.7  RECOMMENDATIONS

1. Road access development to Carbon Creek should be planned
on a long term basis. That is, the route selected for initial
access should meet the requirements of a commuting road if
and/or when one is required.

2.. Vegetation removal and thus wildlife habitat disturbance ‘
should be kept to a minimum. " This includes right-of-way clearing,

slash burning, interruption of drainage patterns and f1111ng of  ;5;_;
‘ wet]ands.

3.0 . A wildlife biologist should be involved as an hdvisof gn'
the location, construction and operation phases of.the road

- development. In this capacity he or she could provide b101og1cal a

input into site specific route selection, borrow plt Tocat1on,

spoil d1sposa1, and solution of specific w11d11fe prob]ems.

4. ~ Time constraints precluded the involvement of ‘some key
Provincial Government personnel. ’

The contents of tﬁis report should be reviewed by Dr. J,"-

" Elliott, Fish and Wildlife Branch, Fort St. John to obtain-

h1s 1nput

A report by J. Bonar prepared for ELUC, Ft. St. John on -
t he w11d11fe resources of Williston Lake should also be obtained

and rev1ewed for add1t10na1 information.
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APPENDIX I1: Latin Names of Species Referred to in Text

Common Name

Ungulates

Moose

Mule Deer
Osborn Caribou
Mountain Goat

Furbearers
Coyote

Lynx

Wolf

Black Bear
Red Squirrel
Beaver
Fisher
Marten
Ho]verine“
Ermine

Waterfowl
Canada Goose
4Hhite-fronted Goose
Mallard
Pintail
Green-winged Teal
Blue-winged Teal
" Americafi Widgeon
"~ Shoveler ,
Common,Goldeneye
Barrow's Goldeneye
Bufflehead
Harlequin Duck

Latin Name

Alces alces andersoni

Odocoileus hemionus

Rangifer tarandus

Oreamnos americanus

Canis latrans

Lynx canadensis

Canis 1upu§

Ursus americanus

Tamiasciurus hudsonicus
Castor canadensis

Martes pennanti

Martes americana

Gulo Tuscus

Mustela erminea

Branta canadensis

Anser albifrons

Anas platyrhynchos
Anas acuta

Anas carolinensis
Anas discors

Mareca americana
Spatula clypeata

Bucephala clangula

- Bucephala islandica

Bucephala albeola

Histrionicus histrionicus
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APPENDIX I: Latin Names of Species Referred to in Text (cont'd)

Common Name

Raptors _
Bald Eagle -
Golden Eagle
-Peregrine Falcon

Latin Name

Haliaeetus leucocephalus

Aquila chrysaetos

Falco peregrinus
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