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The portion of the Plains physiographic region which Ties within the Study Area does not
presently support a large amount of waterfowl hunting since opportunities are greater in the nearby
agricultural areas. The agricultural lands to the north and east of the Study Area attract
significant numbers of ducks and geese from the Study Area prior to the September 1st opening of the
waterfowl season. This movement of ducks and geese from aquatic habitat in the Study Area
contributes significantly to the hunting potential of the Peace River district, which is of
provincial importance. The Indian populations of Kelly Lake and other locations use the waterfowl
of this region for both sport hunting and subsistence hunting. Unexploited opportunities for duck
hunting exist on the small lakes and beaver ponds along the Alberta border and along the floodplain
habitats of the major rivers. The goose hunting potential is good in stubble fields near the major
rivers, but undue disturbance of the sanctuary which is offered by river waters and bars could cause

the geese to relocate to the larger sanctuaries of the Peace River valley, or elsewhere.

PLATE 7 - Open river and back channel habitat, preferred nesting habitat for Canada geese near the

confluence of the Murray River with Flatbed Creek.
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2.4.2. ALBERTA PLATEAU BENCHLANDS

The Alberta Plateau Benchlands region consists of rolling upland topography in the
northeastern part of the Study Area. The northwestern portions of this region are at a higher
elevation than the southeastern portions, and the soils in the northwest are generally more
gravelly. In the southeastern part of the region, floodplain soils are generally sandy, and soil
development 1is continually being arrested by flooding. Large areas of organic deposits dominate
this southeastern area, but these soils are very acidic and do not promote the growth of that

vegetation which is generally preferred by waterfowl.

The benchlands region contains 14.91 km? of open water habitat below 1 220 metres above
sea. level. Approximately 90 per cent of the total open water in the unit is less than 2 metres in
depth, and therefore is important feeding habitat for aquatic migratory birds. Backwater areas in
the Benchlands region occupy only 0.01 kmZ. Stow-moving riverine habitat in the region is
extensive, consisting of 4.58 km? plus 465,26 km of narrow streams which are subject to modification

by beavers.:

The northwestern half of the Benchlands region is a plateau-like area which is deeply
{ncised by tributaries of the Murray and Kiskatinaw Rivers, the latter running west and east
respectively. Very few Tlakes occur in this zone, and most of the creeks are fast-running in
deeply-cut valleys; there is little potential for the modification of habitat by beavers. The only
aquatic migratory bird habitat in the northwestern half of the Benchlands region is found at Wasp

and Muskeg Lakes.

Muskeg Lake has moderate capability for the production of dabbling ducks and coots because
it offers a good marsh edge together with food in the form of pondweed, sedge and freshwater shrimp
(Gammarus). Because the Take is very shallow, however, its total area may be reduced in dry years.
Muskeg Lake may be reached by road and a small farm exists at its northern end. Human activity,
such as boating, hay cutting, burning, and grazing by domestic Tivestock, may -affect the nesting
success of waterfowl. In the past, an attempt was made to drain the lake for agricultural purposes
and this threat to the habitat remains. There is no evidence that significant numbers of migrating

aquatic birds use Muskeg Lake.

Wasp Lake has considerably less capability to support the brood-rearing activities of
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dabbling ducks. This is Tikely due to the more acidic nature of the local soils and the resultant
infertility. There is almost no pondweed - a preferred duck food - growing in Wasp Lake. Fresh-
water shrimp are abundant, however, and the extensive floating sedge mat provides nesting habitat
for diving ducks which feed on the shrimp. Wasp Lake has moderate capability for the nesting and

moulting activities of diving ducks, but it is of no particular significance for migration staging.

Both Wasp and Muskeg Lakes appear to feature most of the requirements for nesting and

brood-raising by trumpeter swans, but the presence of humans may prevent this at Muskeg Lake.

Because the streams of the Benchlands region are generally confined and of steep gradient,
they do not provide good habitat for waterfowl. Harlequin ducks and dippers may use these streams

for nesting, but there is no information to substantiate this.

The southeastern part of the Benchlands physiographic region contains considerably more
aquatic migratory bird habitat than the northwestern part, but capabilities for dabbling ducks are
Tow (C.L.I. classes 5 and 6) due to the low fertility of the highly acidic soil regime. The water
bodies in the area are dgenerally shallow and may be greatly reduced in size when there is
lower-than-normal precipitation. Streams are slow-moving and are frequently obstructed by beaver
dams, thus providing many miles of low-quality nesting and moulting habitat for dabbling ducks. The
capability of these habitats to support nesting shorebirds such as lesser yellowlegs and spotted

sandpipers may be considerably higher.

The larger lakes in this zone, such as Bearho]e'and Blackhawk Lakes, have good populations
of freshwater shrimp and a good capability for nesting and brood-raising by diving ducks,
particularly the tree-nesting species such as bufflehead and goldeneye. Although capabilities are
generally low, the iarge amount of available habitat is capable of supporting a regionally-important

number of both dabbling and diving ducks.

Trumpeter swans have been observed over the past two years on most of the shallow-water
bodies of the Redwillow River drainage. On the Chain Lakes system, ét least one pair of swans has
nested; nesting by two other pairs may have taken place, but if so, was unsuccessful. The swan
population in the area may be expanding and all of the lakes in the Redwillow drainage may be

considered to be swan-nesting habitat. Red-necked grebes are believed to nest on water bodies
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throughout the unit. No areas have been identified as being important for migrating aquatic birds.

The potential of the Benchlands region to sustain waterfowl hunting is limited by the
early departure of migrating birds, by restricted access, and by the presence of superior hunting
opportunities in the agricultural areas adjacent to Dawson Creek. Some potential for the jump
shooting of ducks exists in the extensive low-quality wetland habitat of the region, but this is of

more local than regional significance. :

2.4.3. ROCKY MOUNTAIN FOOTHILLS

The Rocky Mountain Foothills consist of an extensive system of low-elevation ridges which
parallel the Rocky Mountains to the east. Soil parent materials are generally coarser than in the
Alberta Plateau Plains and Benchlands. The Foothills region is dissected by major northeasterly-
flowing rivers, including the Sukunka and Murray Rivers. It encompasses more of the Study Area than
any other physiographic region, but aquatic migratory bird habitat is limited to a very small number

of lakes and stream courses.

O0f the open water habitats in this unit, approximately 40 per cent are less than two
metres in depth, with utilization of the vremainder being limited to some diving ducks, loons and
grebes. 17.32 kmZ of this habitat Tie below 1 220 metres, and 0.92 km? are situated above 1 220
metres and are therefore subject to moderate to severe climatic Timitations. The total area of all
backwater habitats is 0.97 kmZ. Stow-moving riverine habitat 1is very extensive in this unit,

occupying 23.97 km2 plus 202.24 km along smaller streams.

The major waterfowl habitats Tie in the floodplains of the Sukunka and Murray Rivers and
Flatbed Creek. These habitats consist of riverine waters, gravel and silt bars, riparian vegetation
and oxbows, in addition to other backwaters where water levels are usually maintained by beaver

dams. Horsetail, sedges and willows are the dominant riparian plants.

The floodplain of the Sukunka River has a moderate capability for the nesting and rearing
of broods by Canada geese, common mergansers, and spotted sandpipers. The C.L.I. rated the
floodplain backwaters as class 6 for dabbling ducks due to the impermanency of the waterbodies and
their restricted marsh edges. Other major rivers in the Foothills region, such as the Murray and

Wapiti Rivers, are more deeply incised and have steeper gradients than the Sukunka River; their
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floodplains are, therefore, less well developed. These factors render them less suitable for Canada
geese, but may attract spotted sandpipers and mergansers. The numerous other creeks and rivers in
the region, such as Bullmoose, Flatbed and Burnt Creeks and the Wolverine River, may provide nesting

and brood-raising habitat for harlequin ducks and dippers, but data on these species are sparse.

Gwillim Lake is the largest lake (10.60 km?) in the Study Area, but both it and Stony Lake
are deep water lakes with steep sides and very Timited marsh edges. Both lakes are used by diving
ducks for moulting and for migration stop-overs. Extensive beaver damming along Kinuseo Creek has
created a large area of sedge-willow swamp habitat which mﬁl]ards use for breeding and moulting.
Capability for the production of dabbling ducks in Gwillim Lake is very low, but the size of the
lake - over ten kilometres long - attracts diving ducks, particularly the arboreal species, for

nesting and moulting.

Moose Lake, to the southeast of Gwillim Lake, is much shallower; 50 per cent of its area
is less than two metres deep. Marshes have developed at both the east and west ends of the lake,
and freshwater shrimp are reported to be numerous (B.C. Fish and Wildlife Branch Lake Survey
Files). Moose Lake has good capability for nesting and moulting by diving ducks, but Tow capability
for dabbling ducks.

Stony Lake has a moderate capability for diving ducks. Barrow's goldeneye, in particular,
seems to favour this lake and was observed there in numbers up to sixty (60) birds throughout the
field season. One cormorant was also observed on Stony Lake (A. Stewart, pers. comm.). Freshwater
shrimp are abundant, as are pondweed and water-milfoil in some bays. A few moulting mallards were
observed at the outlet of the lake where there exists a series of beaver dams and flooded
sedge-willow swamps, but the C.L.I. has assigned this area a class 6 rating for dabbling duck
production because of the poor marsh development. Red-necked and western grebes were frequently

observed on Stony Lake, but no evidence of nesting was found.

Rat Lake and the Calliou Lakes to the east and southeast of Stony Lake have moderate
capabilities for nesting by diving ducks, particularly bufflehead and goldeneye. These lakes have
extensive floating sedge mats along some shorelines, and these provide feed, nesting and shelter. A
pair of common Tloons successfully raised one young on Rat Lake, and red-necked grebes were

frequently observed on Iris and Calliou Lakes. A sub-adult trumpeter swan summered on Rat lLake, and
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it is possible that the local swan population, if it is indeed expanding, would colonize these

lakes.

The Foothills region is of no particular significance for migrating aquatic birds during
either spring or fall migration, nor does it have much potential to support waterfowl hunting
because few dabbling ducks, the waterfowl most attractive to hunters, are produced. The waterfowl
habitat which does exist 1is relatively inaccessible. Local backwaters near Bullmoose Flats and
Tumbler Ridge or along Flatbed Creek could become favoured spots for Tocal waterfow! hunters, but
the birds which these areas support are limited in number, and excessive hunting pressure may drive
them away early in the hunting season. Some Tate-season hunting of diving ducks on the larger lakes
(Gwillim, Moose and Stony Lakes) would be possible, but total numbers of ducks on theée lakes are

Timited.

2.4.4. ROCKY MOUNTAINS

The Rocky Mountains physiographic region is characterized by a series of parallel and
sub-parallel ridges and valleys wnich are aligned predominantly with a northwest-southeast trend.
Soils are generally coarser-textured than in the Foothills, and mantle steep slopes. The altitude
of the region results in cold temperatures for much of the year; lakes are fed by glaciers and
mountain streams, and are too deep and cold for the growth of aquatic vegetation. Ice forms early
in the year and break up occurs too late to permit waterfowl nesting and brooding. However, some

Takes provide moulting areas and migration stop-overs for diving ducks.

The total area of lakes below 1 220 metres is 11.35 kmZ, of which less than 20 per cent is
shallow open water. Above 1 220 metres, the total lake area is 9.86 kmZ, of which 90 per cent is of
the deep-water variety. Backwater areas, most of which are found in the Hominka valley, total 1.48
kmz, and constitute a major component of the duck and goose habitat in that valley. Riverine
habitats are comprised of 11.97 km? of slow-moving water and associated banks and bars, plus a total

Tength of 194.43 km of smaller streams.

Hook Lake, Monkman Lake and Lower and Upper Blue Lakes all occur below 1 220 metres in
elevation, but have very Tow capability for the production of dabbling ducks. The breeding activity
of both diving ducks and mergansers (as evidenced by the presence of flightless young) has been

observed on Monkman Lake and Upper Blue Lake (J. Burns, Fish and Wildlife Branch, pers. comm.), but
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nunbers were small and capability should be rated Tow. Some dabbling ducks (American wigeon),

Canada geese and western grebes were observed on these two lakes during the fall migration.

The streams in the Rockies are generally too steep and too fast-moving to provide the
conditions required by most aquatic migratory birds, although rushing mountain streams are known to
function as habitat for harlequin ducks and dippers. In the gentler reaches, common mergansers were
regularly observed. The only significant aguatic migratory bird habitat in this region is the
floodplain of the Hominka River. The Hominka floodplain fis characterized in its Tower sixteen
kilometres by a slow-moving, meandering stream with numerous shallow backwaters, as is the adjacent
Parsnip River floodplain. The nutrient Tevel in these backwaters is apparently enhanced by seasonal
flooding and results in a luxuriant growth of pondweed, sedge and horsetail, all of which are
important for food and cover. The Tower Hominka floodplain fis undoubtedly the most important
aquatic migratory bird habitat in the Rocky Mountain region of the Study Area, but as it is
intimately linked with the Parsnip floodplain, which falls within the Rocky Mountain Trench
physiographic region, the importance of the Hominka-Parsnip system will be discussed in the

following section (section 2.4.5.).

Other than the Hominka system, the only areas which could support waterfowl hunting in the
Rocky Mountains physiographic region are Hook and Monkman lakes, both of which could attract diving
duck hunters and occasional Canada goose hunters. Neither lake could support heavy hunting

pressures.

2.4.5. ROCKY MOUNTAIN TRENCH

The Rocky Mountain Trench region is a wide, U-shaped valley with a northwest-southeast
alignment. The region is varied in elevation, and lies within the ‘southwestern portions of the
Study Area, virtually coinciding with the floodplain of the Parsnip River, which contains the most
extensive habitat for aquatic migratory birds in the entire Study Area {Plate 8). The Trench region
also includes Arctic, Portage and Pacific Lakes, which are deep lakes with only 10 per cent of shore

area inundated by Tess than two metres of water.

Slow-moving riverine habitat is extensive in the Rocky Mountain Trench, amounting to 7.05

kmZ of riverine waters, bars and banks, plus 143.08 km of tributary streams which are too narrow to
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permit areal computations. All of the aquatic migratory bird habitat in this region occurs below

1 050 metres above sea level.

The Parsnip River features shallow backwater ponds and oxbows totalling 2,99 kmZ; these
are surrounded by extensive organic bogs and fens which, as in the adjacent Hominka floodplain,
receive nutrients from seasonal flooding and are rich in the food and cover plants required by
waterfowl. Most prominent among these are pondweed and sedge. Extensive willow margins surround
most of these water bodies and provide cover for waterfowl as well as habitat for moose and beaver.
Beaver are especially numerous and their dams directly affect all water Tevels except for those of

the main streams.

The section of the Parsnip River between Pacific Lake and the Missinka River is also

slow-moving, but backwaters are less extensive than near the mouth of the Hominka River, although

PLATE 8 - The valuable floodplain habitat of the Parsnip and Hominka Rivers.




25

the habitat is similar. Silt bars are numerous along the Parsnip River above the Table River, and
are favoured resting and feeding locations for Canada geese. Below the Table River, the gradient of
the Parsnip River is greater, and the bars are composed of more gravel and less silt; as a result,
they are less attractive to waterfowl. There are also fewer backwaters below the Table-Parsnip

confluence.,

Seasonal flooding is the most important limitation for waterfow! nesting in these major
river systems. Estimates provided by Renewable Resource Consultants Ltd., nevertheless, indicate
that approximately 800 pairs of ducks nested along the Parsnip River system during 1977. 0f this
total, 530 pairs were dabbling ducks, dominantly mallard, green-winged teal and blue-winged teal.
The remaining 270 pairs were diving ducks, mainly goldeneye, lesser scaup and common merganser (D.
Penner, pers. comm.). In addition, 100 breeding pairs of Canada geese plus 110 non-breeding
sub-adults were observed in the Parsnip River drainage by Penner. Since Canada geese are generally
regarded by both waterfowl hunter and naturalist alike as having a greater value than other species,
this habitat is considered to have an equal value for Canada geese production to that estimated for

the production of ducks.

The wetland habitat of the Parsnip floodplain at its junction with the Hominka River has
the added value of being an important fall migration staging area for ducks, Canada geese and

trumpeter swans.

Fall waterfowl counts within the Parsnip-Hominka floodplain habitat during 1976 yielded
maximum totals of 1 362 ducks, 1 270 Canada geese and 18 trumpeter swans. During the fall of 19%7,
counts yielded maximum totals of 1 420 ducks, 824 Canada geese and 5 trumpeter swans. These
figures, however, do not reflect the total utilization Tevels during the fall migration; these may
be much greater. More details of the 1976 and 1977 fall waterfowl counts are presented in Tables

2.1 and 2.2 respectively.
Migratory shorebirds, particularly lesser yellowlegs, utilize the Hominka-Parsnip
floodplain area in August, but data are sparse and it is not possible to estimate population

numbers.

The importance of the Parsnip-Hominka habitat to migrating aquatic birds is emphasized by
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TABLE 2.1.

Numbers of Aquatic Migratory Birds Observed in the Hominka and Parsnip Floodplain Habitat

during Fall Migration Surveys, September 11 to October 23, 1976

Census

Bird Date | Sept. 11 Sept. 16 Sept. 21 Sept. 28 Oct. 4 Oct. 12 Oct. 23
Group
CANADA GEESE 608 556 1270 1 008 839 855 856
SWANS - - - - - - 18
Dabb1ing Ducks 523 884 753 843 943 1291 642
Diving Ducks 89 66 73 26 74 64 32
Unclassified 22 7 35 28 30 7 15
TOTAL DUCKS 634 957 830 897 1 047 1 362 689
SHOREBIRDS 13 - 21 24 42 12 2
AMERICAN COOTS - 1 50 100 - - 3
GREBES 6 4 1 - - 1 -
OTHER! 76

1 AB

2 GBH
lg: gull; AB: American bittern; GBH: great blue heron
Data Source: Renewable Resource Consultants Ltd., McGregor River Diverson Study (B.C. Hydro and Power

Authority).




27

TABLE 2.2.

Numbers of Aquatic Migratory Birds Observed in the Hominka and Parsnip Floodplain Habitat

during Fall Migration Surveys, August 14 to October 4, 1977

Census

Bird Date August 14 September 14 September 23 October 4
Group
CANADA GEESE 113 396 531 824
SWANS - - - 5
Dabbling Ducks 1 386 1071 983 879
Diving Ducks 2 31 42 88
Unclassified 32 43 11 34
TOTAL DUCKS 1 420 1 145 1 036 1 001
SHOREBIRDS 483 38 2 -
AMERICAN COOTS - 60 3 20
GREBES - - - 3
OTHERL 4 BGL

2 GBH

1 CL

10D

3 MGL

1BGL: Bonaparte gull; GBH: great blue heron; CL: common Tloon; D: dipper; MGL: mew gull.

Data Source: the 1977 field investigations for the Northeast Coal Study.
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the fact that it is the only remaining good-quality habitat in the northern half of the Rocky
Mountain Trench, which has Tong been recognized as an important migration corridor. Previously
existing habitat along the lower Parsnip and Findlay Rivers was destroyed when inundated by

Williston Lake, as were extensive marshes in the vicinity of the Mica Creek reservoir.

Below the confluence of the Parsnip and Table Rivers, the gradient of the Parsnip River is
steeper and the nature of the river is rather different from that in higher reaches. Gravel bars
rather than silt bars characterize the more turbulent flow; these form less attractive habitat for
ducks and geese, with the exception of common mergansers. No significant concentrations of birds

were observed along these lower reaches.

The Arctic, Portage and Pacific Lakes system is utilized, but to a Tesser degree than the

upper Parsnip-Hominka habitat, by diving ducks and Canada geese during migration.

Waterfow! hunting in the Rocky Mountain Trench and along the associated eastern
tributaries of the Parsnip River {is Timited at present, but this area supports a substantial
resident and migrating population of both Canada geese and dabbling and diving ducks. Some hunting
of waterfowl does occur, as evidenced by the presence of hunting blinds on one Targe shallow
backwater opposite the mouth of the Hominka River. Opportunistic hunting of waterfowl by hunters

whose main quarry is moose probably accounts for a major proportion of the present hunting pressure.

Hunting pressures alone are unlikely to affect utilization levels in these habitats since
the highest-quality areas are difficult to access on foot. Excessive boat traffic associated with
hunting could, however, constitute an intolerable disturbance. By restricting power boating and/or
hunting adjacent to the important habitat at the confluence of the Parsnip and Hominka Rivers, it is
probable that hunting opportunities throughout the system between the Table River and Arctic Lakes

would be better preserved.
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CHAPTER THREE

POTENTIAL DEVELOPMENT IMPAGTS AND WITIGATION OPTIONS

The development of underground and open pit coal mines and associated railways, highways
and a townsite will create various kinds of pressures upon aquatic migratory birds and the habitat

which they occupy in the Study Area.

Wetlands may be infilled for both road and rail beds. Water tables may be altered by
ditching or damming of surface or sub-surface flow. Road construction and coal mining itself will
Tikely result in the introduction of silt, coal dust and other fines into aquatic systems. This
may, in turn, bring about changes in 1ight regimes in affectgd waters, thus modifying detrimentally
the 1ife processes of micro-organisms and important aquatic plants. The proposed townsite, and its
potential population of 10 000 people, will create demands on those lands immediately surrounding
the townsite, some of which are wetlands. Roads will provide access to previously isolated
water bodies, thus increasing boating, hunting and other water-based recreation pressures which

could disturb sensitive species of aquatic migratory birds.

The following discussion of impacts is restricted primarily to specific proposals for rail,
road and townsite development. The effects of coal mining will be mentioned, but not in detail,
since the assessment of the environmental impacts of coal mining is the responsibility of the coal

companies involved.

3,1, ROAD AND RAIL PROPOSALS

Five alternative corridors for railway and/or highway development have been examined
during the course of this study: (i) the Anzac-Table-Wolverine-Tumbler Ridge corridor (rail only);
(i1) the Anzac-Hominka-Wolverine-Tumbler Ridge corridor (rail only); (iii) the McGregor/Monkman

Pass-Tumbler Ridge corridor (rail only); (iv) the Chetwynd-Tumbler Ridge corridor (road and rail);
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and (v) the Dawson Creek-Tumbler Ridge corridor (road only).

THE ANZAC-TABLE-WOLVERINE-TUMBLER RIDGE CORRIDOR

This corridor is known to be preferred for rail development by British Columbia Railway.
The route leaves the existing B.C.R. line at Anzac, and encounters aquatic migratory bird habitat
both along the Parsnip River, and at the confluence of the Table and Parsnip Rivers. Siltation
during construction could degrade some of the backwater habitat in this area, but disturbance should
be minimal if the rail bed is located on the valley side above the floodplain. Proceeding up the
Table River valley, which is currently being logged, the route encounters only rushing riverine
habitat which is of uncertain significance for mergansers, harlequin ducks, dippers and shorebirds.
Approved engineering practices which meet the requirements necessary to safeguard fishery resources

should safeguard the habitat of these swift-water species.

THE ANZAC-HOMINKA-WOLVERINE-TUMBLER RIDGE CORRIDOR

If the rail 1ine were routed through the Hominka valley to the Wolverine River and Tumbler
Ridge, it would pass in close proximity to the most valuable waterfowl breeding and staging habitat
in the entire Study Area. Possible adverse impacts could result from siltation, interference with
present water flows, filling of wetlands, and general disturbance. The waterfowl habitat at the
confluence of the Hominka and Parsnip Rivers is very valuable, and it is not very extensive. It
remains one of the few undisturbed habitats for migratory birds along the important Rocky Mountain
Trench migration route. Construction disturbances, such as blasting and the use of heavy‘equipment,
could result in the temporary abandonment of the habitat by migrants. Alterations in migration
patterns in succeeding years could be one consequence of route development, but this is difficult to
predict. Both the Hominka and Table rail alternatives could, under certain circumstances, pass very
close to Hook Lake, resulting in increased levels of siltation in the lake in association with

construction and/or slope failures.

THE MCGREGOR/MONKMAN PASS-TUMBLER RIDGE CORRIDOR

If the C.N.R. rail proposal through Monkman Pass is chosen, rail Tines may be constructed
alongside Monkman Lake. The lake is large enough that passing trains should not unduly disturb the
relatively small number of diving ducks which use it. Sltope failures resulting from rail

construction could exert deleterious effects on the Take's ecology, however.
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THE CHETWYND-TUMBLER RIDGE CORRIDOR

Chetwynd is situated on both the John Hart Highway and B.C.R.'s northern rail system.
Construction of a transportation system between Chetwynd and the proposed townsite at Tumbler Ridge
has already begun with the initiation of work on an all-weather highway by the Ministry of Highways
and Public Works. This route passes near, or through, a variety of wetlands, including river
meanders and backwaters of both the Sukunka and Pine Rivers. These are situated immediately
adjacent to the right-of-way. Little aquatic migratory bird habitat is encountered along the route

between the Sukunka Valley and the western edge of Gwillim Lake.

At Meikle Creek, beaver damming has created some flooded areas which provide small
breeding and moulting areas for dabbling ducks, while near Bullmoose Flats, there are a few small
backwaters which are regularly used by dabbling ducks. Near the Jjunction of the Bullmoose,
Wolverine and Murray drainages, in the immediate vicinity of the townsite, the route again
encounters some small, but important, aquatic migratory bird habitat in the form of backwaters

within the floodplain.

Tree-clearing by B.C. Ministry of Highways and Public Works crews along the existing
Sukunka valley road has already degraded the river bend and backwater habitat of the river by
removing the insulating belt of trees between the road and the water. This has resulted in

decreased use of these habitats by waterfowl (S. Reid, pers. comm.).

Floodplain habitat in other valleys, such as the Wolverine and Flatbed valleys, may also
be affected as wetlands are infilled with roadbed material, and where roadside ditches and berms
obstruct surface and groundwater flows. A proposed transportation corridor between the Tumbler
Ridge townsite and the Saxon Ridge coal properties, crossing the Calliou Flats to the southeast of
Stony Lake, may physically alter the diving duck and trumpeter swan habitat; in any event, related
disturbances, such as increased road traffic and improved access, may curtail use of the area by

these birds.

ATl of the proposed rail routes are intended for the transport of coal. It follows,
therefore, that, over the Tength of these routes, large tonnages of fine coal dust may be blown from
the moving cars, with most of it settling near the rail line. The effect of this dust on local

wetlands and their flora and fauna is not expected to be great. The effect of the black dust on the
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rate of snowmelt and break-up of Takes and rivers has not been studied. It is conceivable that coal
dust blowing across rail-side Takes and rivers during the wjnter would result in an earlier break-up
and, therefore, in a longer ice-free period. This could benefit early spring migrants. However,
the same factor could influence the timing of freshet, thereby having a disruptive effect on the
breeding success of those aquatic migratory birds which are nesting in areas susceptible to

flooding.

THE DAWSON CREEK-TUMBLER RIDGE CORRIDOR

This corridor follows the present John Hart Highway from Dawson Creek 1in a westerly
direction, crossing the Kiskatinaw River at Arras. This reach of the Kiskatinaw River is important
habitat for Canada geese and other aquatic migratory birds because of its many silt bars, and also

because of its proximity to agricultural lands.

South and west of Fellers Heights, the route encounters aquatic migratory bird habitat at
both Wasp Lake and Muskeg Lake. Traffic and construction activities could constitute a considerable
disturbance factor if the route selected is less than 200 metres from the edge of these Takes.
Hunting pressure and other recreational disturbances would increase as access is improved and as
human and vehicular traffic increase. To the south of these lakes, the route passes through no

additional aquatic migratory bird habitat until it reaches the Tumbler Ridge townsite.

5.2, TOWNSITE PROPSOALS
THE TUMBLER RIDGE TOWNSITE

The proposed Tumbler Ridge townsite encompasses a variety of terrain and wetland types.
The riverine waters and gravel bars of the Murray and Wolverine Rivers and Bullmoose and Flatbed
Creeks occupy a significant portion of the townsite area. Fairly extensive backwater sloughs and
floodplain meadows 1ie on the west side of the Murray River to the north of its confluence with the
Wolverine River. These stoughs and meadows are subject to seasonal flooding, and both the supply of
nutrients and the water levels within them are largely maintained by beaver. damming of outlet
streams. These areas will be seriously affected by disturbances associated with heavy
concentrations of people. Hunting pressures, water sports, all-terrain vehicles, free-roaming
livestock, dogs, hiking, riding and even nature photography are among the many potential sources of
disturbances. Depending upon the type of sewage disposal which is selected for the new town,

aquatic migratory birds may benefit locally from enriched waters in sewage lagoons, etc.




Peripheral townsite developments and intensified recreation demand will probably threaten
the aquatic migratory bird habitat to the south and east of the Tumbler Ridge townsite. This is an
area which supports a small, but possibly expanding, population of trumpeter swans. Swans require a
large nesting territory and are susceptible to disturbance during nesting (Page, R.D., 1976). Swan
nests are typically built on muskrat houses and, T1ike the nests of loons, grebes and some diving
ducks, are mere centimetres above the surface of the water. Nests in these positions are
particularly vulnerable to destruction from the wash of power boats during the incubation stage of

breeding.

THE BULLMOOSE TOWNSITE

The proposed Bullmoose townsite is Tocated on gravelly terraces above Bullmoose Creek in
the Boreal white spruce forest zone. The site is currently in a seral lodgepole pine condition.
Wetland habitat in the vicinity of the proposed townsite is Timited to the floodplains of Bullmoose
Creek and its tributaries which enter from the northwest. The floodplain at this point is less than
200 metres wide, and consists of a meandering stream course, side channels, gravel bars and a few
still-water backwaters which are influenced by beaver activity. Willow and sedge are the dominant

riparian vegetation.

The floodplain wetlands in the vicinity of the Bullmoose townsite are of only minor
importance to waterfowl. The impacts of townsite development, therefore, would likely be of little
consequence to waterfowl production. Although some aesthetic values would be derived from the
periodic use of the area by migratory birds, there is insufficient wetland habitat in the vicinity

to attract waterfowl in such numbers that hunting could be sustained.

THE WEST FLATBED TOWNSITE

3

This townsite was at one time a third alternative to the Tumbler Ridge and Bullmoose

sites, and it may yet be the site of a commercial airport. No wetland habitat occurs at the site.

3.3, COAL MINING

ATl of the proposed coal mines, both underground and open pit, are located in the Rocky
Mountain Foothills. No direct loss of aquatic migratory bird habitat is expected since the mines
will be situated in upland locations. It is also understood by the author that the coal deposits in

northeastern B.C. tend to be relatively free of impurities such as sulphur which, when Tleached into
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water courses, may cause major sulphuric acid pollution problems. This has occurred, for example,
in the Appalachian Mountains of the United States. Nevertheless, mining activities can be expected
to result in the introduction into aquatic systems of coal dust and other fines which, even if

chemically inert, may interfere with the life processes of both micro-organisms and aquatic plants.

3.4, OPTIONS FOR MITIGATION
Until detailed development proposals are presented, it is not possible to discuss impact
mitigation opportunities in great depth. However, a brief general commentary follows which

considers the mitigation of both direct and indirect impacts.

In general, it is recommended that, whenever possible, road an& rail projects be routed
away from the floodplains of major rivers so that the aquatic migratory bird habitat on the
floodplains is avoided. If roads or railways must pass near to water bodies, an insulating strip of
trees should be left between the roadbed and the water's edge. This strip should be as wide as
possib1e, preferably up to 200 metres wide., Such insulating strips not only function to reduce
noise and traffic disturbances, but also protect birds from excessive hunting and recreational
disturbances by minimizing chance encounters. Most waterfow! hunting in the Study Area is, at
present, opportunistic, resulting from chance encounters with waterfowl by hunters whose principal

quarry is big game or grouse.

Construction materials such as sand and gravel should not be removed from the beds or
shores of active streams or open water bodies. If such aggregate extraction is unavoidable, it
should be timed to occur during the fall or winter so that the silt will have time to settle before

the growing season for aquatic vegetation.

The effects of coal dust on aquatic migratory bird habitat along route corridors is not
adequately understood at present. Monitoring should be undertaken when coal shipments begin in

order to determine which, if any, remedial measures are required.

If the present proposals for coal development in the Study Area proceed, the human
population in the region could increase very rapidly to something in excess of 10 000 persons. The
new residents will exert considerable pressures on the wildlife resources over a much greater area

than that which will be directly affected by coal exploitation and transportation. Much of this
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pressure will result from leisure-time activities.

Hunting, fishing, hiking, nature photography, riding, trail biking, 4-wheel driving,
canoeing and boating will take their toll of aquatic migratory birds, either directly, such as

through hunting, or indirectly, such as through disruption of habitat or nesting activities.

Hunting pressures may be regulated under the terms of the provincial Wildlife Act, and it
may be necessary to prohibit hunting near towns and minesites. Special reserve status should be
considered for the Chain Lakes area of the Redwillow River drainage because of the nesting
population of trumpeter swans. The Fish and Wildlife Branch has already secured a waterfowl map

reserve for the Hominka-Parsnip floodplain habitat, pursuant to the provincial Land Act.

. Most forms of recreational disturbance of aguatic migratory birds and their habitat could
be reduced if access is limited. For instance, road access should not be provided to Chain Lakes or
Moose Lake because this would encourage the use of canoes and power boats, which could prove to be
very disruptive to the breeding biology of several species of aquatic migratory birds. In some less
important lakes, it may be necessary to impose power boat restrictions in order to avoid the

disturbance of breeding, moulting and migrating birds.

Finally, no bridge should be constructed to, and no vehicle traffic should be permitted in
the area of, the diverse wildlife habitat which is situated opposite the Tumbler Ridge townsite
between Bullmoose Creek and the Murray River. A restriction on the use of firearms should also be

considered for this area.
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CHAPTER FOUR

GONSUMPTIVE AND NON-CONSUMPTIVE VALUES

Aquatic migratory birds, like all wildlife, are a common property resource, and commercial

exploitation is forbidden under the terms of the federal Migratory Birds Convention Act. It is
therefore difficult to measure the value of the resource in monetary terms. Although the Study Area
does not support a considerable amount of waterfowl hunting, it does account for a small percentage
of the 153,800 hunter days which Quadra Economic Consultants (1977) estimated as the province-wide
waterfowl hunting effort in 1976 and 1977. It was beyond the scope of this report to analyze this
information in detail or to generate new user data. The observations which follow in this chapter
are an attempt to approach the subject of aquatic migratory bird values in general terms only.
Waterfow] are exploited by hunters for both food and recreation, and also by those recreationists
who view waterfowl as part of a wilderness experience. Aquatic migratory birds also possess an
intrinsic value as part of the total ecosystem, and some of the species found in the Study Area,

trumpeter swan for example, are of special scientific significance.

4.1, HUNTING VALUES

The waterfow! in the Study Area have value for hunters which extend beyond the boundaries
of B.C. The birds which nest in the wetlands of northeastern B.C. may eventually be harvested as

far away as Mexico, as well as within the Province itself.

At present, it is not possible to calculate the recreational value of waterfowl hunting to
hunters in the Northeast Coal Block. Methodologies are now being developed for evaluating wildlife
values, however, and it is known, for example, that in 1976, big-game hunting realized approximately
$1.3 million: (i) in recreational values to hunters in the Study Area; (ii) in income to guides,
trappers and those who operate service and supply industries; and (ii1) in government revenues from

the sale of licences {Wildlife Resources of the Northeast Coal Study Area 1976-1977, 1977). An
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indeterminate, but likely small, part of this sum is indirectly attributable to waterfowl in that
much of the present waterfowl hunting occurs as opportunistic activity on the part of big-game

hunters,

It is not presently possible to calculate the number of hunter days which are devoted to
waterfowl in the Study Area each year, so that no estimate of the direct economic value of waterfowl
hunting to the hunter can be presented here. This value could be calculated through the method used

by Pearse-Bowden Economic Consultants in The Value of Resident Hunting in B.C. (1972), if the

numbers of hunter days were known. By asking hunters how much they would be willing to pay per day
for the experience of Lunting, Pearse-Bowden were able to assign a figure to each wildlife species
which is hunted. Bowden later updated the results of this work to show hunter values in 1976
dollars. For. instance, according to his figures, a hunter would be willing to pay $26.60 per day to
hunt moose, and $8.90 per day to hunt waterfowl. When hunter-day statistics are available for
waterfowl hunting, it will be possible to multiply these figures by $8.90 per day to arrive at the

total direct value of waterfowl hunting in any given year.

It is known, on the basis of a survey of post offices, that 625 migratory game bird
hunting permits were purchased in the region during 1977. If each was associated with one day of
waterfowl hunting, the total direct economic value of waterfowl hunting for 1977 would have amounted
to $5,562.50. This particular figure 1is hypothetical and is presented to illustrate the
Pearse-Bowden method only. However, it is reasonable to presume that actual values will be much

lower than the corresponding values for big-game hunting ($1.3 million in 1976).

Government revenues from the sale of migratory game bird hunting permits in the Study Area
during 1977 amounted to $2,187.50 ({each permit costs $3.50). It should also be noted that the
permits are invalid unless the holder also possesses the basic provincial hunting licence, which
costs $7.00. However, it is not reasonable to attribute the revenues from the basic Tlicences
entirely to (or even mostly to) waterfowl hunting since these Ticences are also- used for big-game
hunting. In any event, government revenues are only a small component of the economic worth of
waterfow! hunting to hunters. By far the largest component of direct economic worth is the direct

value to the hunter himself.

. Such exercises in economics are handicapped by the very nature of migratory birds. The
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problems involve deciding whether the actual hunting value should be decided on the basis of those
birds which are shot in the area, or those birds which breed and/or migrate through the Study Area
and are shot elsewhere. Until more exact figures on hunting activity are obtained, it is possible

only to say that waterfowl in the Study Area offer a significant attraction to hunters.

It should be noted that the waterfow! resources of the area are also utilized to an
unknown extent by subsistence hunters from the Kelly lLake Indian band. It is probable that these
subsistence hunters make considerable use of the less desirable game species, such as common coots

and diving ducks, which are particularly abundant in the Kelly Lake area.

4,2, NON-CONSUMPTIVE VALUES

When considering the value of wildlife, in this case aquatic migratory birds, it is
important to remember that there are values which are not strictly 'consumptive'. Bird watching,
nature photography, and nature study are only a few of the more obvious non-consumptive uses of
waterfowl. Interest is particularly keen during the spring and fall migrations when birds are

easily observed in large numbers.

Attempts have been made to calculate the economic value of waterfowl and other wildlife
species to observers, but the results of these calculations are Targely inapplicable to the Study
Area, since no specific data were obtained for the region. For the purposes of this report, it is
sufficient to suggest that these values be considered when assessing the overall value of
waterfowl. Spectacular features, such as trumpeter swans, large flocks of ducks and geese, and the
calls of Toons, enhance the Qi]derness experience, not only in the Study Area, where they breed and

pass the summer, but also elsewhere in the Province and in other parts of North America.

The nesting trumpeter swan population is believed to be expanding, and its discovery in
the Study Area represents an extension of the range for the species. Since this bird is spectacular
because of its size and appearance, and since it is also relatively rare .(less than five pairs are

known to nest in B.C.), it deserves special protection and study.
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CHAPTER FIVE

SUMMARY AND GONGLUSIONS

5.1, HABITAT AND CAPABILITY
This study has attempted to identify the aquatic migratory bird habitat in the Northeast
Coal Study Area and to estimate its capability to support breeding, moulting and migrating aquatic

birds.

This was approached by identifying areas of potential habitat on topographic, landform and
5011 maps, as well as on 20-chain air photographs. Ground checks were conducted to verify habitat
typing. Habitat types which were identified included: (i) deep open water; (ii) shallow open water;
(iii) marshes; (iv) swamps; (v) fens; (vi) bogs; (vii) slow-moving water and associated banks and
bars (arbitrarily defined as those streams with less than 0.5 per cent slope); and (viii) rushing

streams and associated banks and bars (greater than 0.5 per cent slope).

Assessment of the capabilities of the various habitats to support the breeding activities
of aquatic migratory birds was hampered by the late initiation of the project, and by the fact that
the author did not join the project until August of 1977. As a result, much of the discussion of

production capabilities is speculative on the part of the author.

In general, the habitats which are found in the Study Area have Tow to moderate
capabilities for the production of dabbling ducks; a few areas have slightly higher capabilities for
the production of diving ducks. Production capabilities for Canada geese are good along the
Kiskatinaw, Pine, Murray, Sukunka, Parsnip and Hominka Rivers. The capabilities of rushing streams
to support the breeding activities of mergansers, harlequin ducks, spotted sandpipers and dippers
are moderate to good. In general, these assessments are substantiated by the more generalized

Canada Land Inventory ratings.




42

Many of the lakes in the Benchlands and Plains physiographic regions appear to have
moderate capabilities to support breeding by common Toons, red-necked grebes, and lesser yellowlegs.
A number of small lakes of the Redwillow River drainage (including Chain Lakes) have the capability
to support the breeding activities of trumpeter swans. Capabilities for the production of common

coots appear to be good in these regions also.

The capability of habitats to support the moulting activities of breeding and non-breeding
sub-adult aquatic migratory birds is generally good. Rafts of diving ducks were observed moulting
on many of the medium-sized Takes in the Study Area, including Swan, Moose, Stony, Kelly and
Bearhole Lakes at Tower elevations; and Hook, Monkman and the Blue Lakes at higher elevations. A
significant number of dabbling ducks were observed to be moulting on the floodplain habitat of the
Hominka-Parsnip system and in the extensive beaver swamp areas of the Redwillow, South Redwillow and
Kinuseo drainages. Canada geese were observed moulting along the slower sections of the major

rivers. Trumpeter swans were observed moulting on the Takes in the Calljou Flats area.

The Parsnip River floodplain habitat has a very good capability to support migration
staging by aquatic migratory birds. This area, at the confluence of the Hominka and Parsnip Rivers,
is very important to the fall migration of dabbling ducks, Canada geese and shorebirds, and is
moderately important for the same activities of diving ducks and trumpeter swans. Moderate
gapabi]ity to support the fall staging of diving ducks has also been assigned to the medium-sized

lakes at higher elevations, such as Hook, Monkman and Upper and Lower Blue lLakes.

Good capabf]ity has been assigned to the lakes near the Alberta border to support
migration staging by dabbling and diving ducks, Canada geese and coots. The most important of these

lakes are Swan Lake, Kelly Lake and Cutbank Lake.

5.2, IMPACTS AND MITIGATION OPTIONS

Potential conflicts which are directly related to coal exploitation and transportation are
identified as: (i) habitat losses resulting from the filling or draining of wetland; and (ii)
habitat impairment through: (a) the introduction of coal dust, silt or other deleterious substances
into aquatic systems; (b) the ditching or blockage of natural surface and groundwater flow; and (c)

the removal of screening trees between developments and the edges of wetland habitats.
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Conflicts which may result from increases in human population and activity include: (i)
direct mortality and disturbance from increased hunting pressure on aquatic migratory birds; and

(i1) the disturbance of aquatic migratory birds by the outdoor recreational activities of people.

The impacts of coal development and transportation can largely be avoided by locating
mine plants, roads, and railways away from floodplain lands, where possible, and by Teaving
screening bands of trees between all such developments and the edges of water bodies or stream

courses.

The impact of human leisure-time activities may be severe, but can be reduced in the
following ways: (i) by regulating hunting pressure pursuant to the Wildlife Act and by establishing
reserves in certain sensitive areas; {ii) by limiting road access in order to control disturbance;
and (iii) by restricting power boats and other motorized vehicles in order to protect important

habitats.

Although the aquatic migratory bird resources of the Study Area are not great relative to
those of other parts of the Province, there are some singular habitats which warrant special
attention in the light of the intensive development which may take place. In total, the Study Area

does produce a significant number of aquatic migratory birds of a wide range of species.
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APPENDIX A

LIST OF AQUATIC MIGRATORY BIRDS

The following aquatic migratory birds have been encountered in the Study Area, with

scientific names according to: Godfrey, W.E. 1966. The Birds of Canada. National Museum of

Canada, Bulletin No. 203, Biological Series No. 73. Ottawa.

A.1. WATERFOWL

Common Name
Trumpeter Swan
Canada Goose
Snow Goose
Mallard

Gadwall

Pintail
Green-winged Teal
Blue-winged Teal
American Wigeon
Shoveler
Ring-necked Duck
Canvasback
Lesser Scaup
Common Goldeneye
Barrow's Goldeneye
Bufflehead
Harlequin Duck

White-winged Scoter

Scientific Name

0lor buccinator
Branta canadensis
Chen hyperborea
Anas platyrhynchos
Anas strepera

Anas acuta

Anas carolinensis
Anas discors

Mareca americana
Spatula clypeata
Aythya collaris
Aythya valisineria
Aythya affinis
Bucephala clangula
Bucephala islandica
Bucephala albeola
Histrionicus histrionicus

Melanitta deglandi




Ruddy Duck
Hooded Merganser
Common Merganser

Common Coot

A.2, OTHER AQUATIC MIGRATORY BIRDS

Common Name
Common Loon
Red-necked Grebe
Horned Grebe
Eared Grebe

Western Grebe

Cormorant (Double-crested?)

Great Blue Heron
American Bittern
Killdeer

Common Snipe
Spotted Sandpiper
Solitary Sandpiper
Lesser Yellowlegs
Herring Gull

Mew Gull
Bonaparte's Gull
Black Tern

Belted Kingfisher

Dipper

A?Z

Oxyura jamaicensis
Lophodytes cucullatus
Merqus merganser

Fulica americana

Gavia immer

Podiceps grisegena
Podiceps auritus
Podiceps caspicus
Aechmophorus occidentalis
Phalacrocorax (auritus?)
Ardea herodias

Botaurus lentiginosus
Charadrius vociferus
Capella gallinago
Actitis macularia
Tringa solitaria
Totanus flavipes

Larus argentatus

Larus canus

Larus philadelphia
Chlidonias niger
Megaceryle alcyon

Cinclus mexicanus
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APPENDIX B

LIST OF PLANT SPECIES

The following plant species were identified during the course of the present inventory
program. The scientific names of vascular plants {excluding mosses) are according to: Taylor,

R.L., and B. MacBryde. 1977, Vascular Plants of British Columbja: A Descriptive Resource

Inventory. Technical Bulletin No. 4, The Botanical Garden, the University of British Columbia.

Vancouver, B.C.

B.1., TREES
Common Name Scientific Name
Common Paper Birch Betula papyrifera
Tamarack (Larch) Larix laricina
White Spruce Picea glauca
Black Spruce Picea mariana
Lodgepole Pine Pinus contorta
Balsam Poplar Populus balsamifera
Trembling Aspen Populus tremuloides
B.2. SHRUBS
Common Name Scientific Name
American Green Alder Alnus viridis
Glandular Birch Betula glandulosa
Northern Labrador Tea Ledum palustre

Willows Salix spp.




B.3. FORBS

Conmon Name
Great Sundew

Horsetail

Common Mare's-tail

Buckbean

Northern Spiked Water-milfoil
Yellow Pond-1ily

Pondweed

B.4, SEDGES

Common Name
Beaked Sedge

Water Sedge

B.5. RUSHES
Common Name
Bulrushes
Rushes
B.6. MOSSES

Common Name
Red Peat Moss

Peat Mosses

B2

Scientific Name
Drosera anglica
Equisetum sp.
Hippurus vulgaris
Menyanthes trifoliata
Myriophyllum spicatum
Nuphar lutea

Potamogeton sp.

Scientific Name

Carex rostrata

Carex aquatilis

Scientific Name

Scirpus spp.

Juncus spp.

Scientific Name

Sphagnum rubra

Sphagnum spp.
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