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FOREWORD

Authority has been legislated for the Ministry of Forests to develop
integrated resource management plans under the Ministry of Forests Act, Section
4¢cy, which
states that one of the purposes and functions of the Ministry is to:

"Plan the use of the forest and range resources of the Crown, so that the
pro- duction of timber and forage, the harvesting of timber, the grazing of
Tivestock
and the realization of fisheries, wildiife, water, outdoor recreation and other
natural resource values are coordinated and integrated, in consultation and co-
operation with other Ministries and agencies of the Crown and with the private
sector." '

The Kimsquit Watershed Integrated Resource Management Plan was undertaken
with the above responsibility in mind.

(iv)
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INTRODUCTION

The Kimsquit watershed has been identified as an important drainage for inten-
sively planned forest development. The forest management considerations in
developing the drainage are varied. In light of the complexity of resource
issues and pubiic concern, the Ministry of Forests has made a commitment to com-
plete a comprehensive management plan for the watershed to guide forestry activ-
ities and resolve potential conflicts.

The Kimsquit Valley lies on the west side of Tweedsmuir Park in the northeastern
corner of the Mid <Coast Timber Supply Area (TSA), approximately 60 km north-
northwest of the Village of Belia Coola, at 53° N latitude and 127° 10' W
longitude (Figure 1). The Kimsquit River drains into the northernmost extremity
of the Dean Channel, one of the furthest inland reaching inlets on the B.C.
Coast. The Kimsquit Valley is therefore well inland, approximately 140 km from
the open Pacific. The western edge of the watershed is roughly the southeastern
1imit of Tree Farm Licence No. 41 (Eurocan).

The objectives established for the Kimsquit plan are as follows:

i) to direct timber harvesting operations of the licensee, specifying
rate of harvest, road location and construction standards, constraints
on areas harvested and the general pattern of development;

ii) to ensure basic silviculture objectives are met during development;

iii) to plan forest operations so that mass wasting hazards are avoided in
areas of unstable or potentially unstable terrain, and to minimize
hydrological impacts;

iv) to integrate development with fisheries and wildlife management objec-
tives, with the aim of maintaining habitat for fish, moose, grizzly
bear and other wildlife, and to provide for the requirements of the
provincial grizzly bear research project; and

v) to ensure a viable and efficient harvesting operations subject to the
above constraints.
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1.0 HISTORY AND BACKGROUND

1

N

History of the Planning Project

The general management problems of the Kimsquit watershed (Figure 2)
were highlighted in the Bella Coola Regional Study of 1975:

The only undeveloped drainage with a large volume of good
quality wood is in the Kimsquit. Although a large percentage
of the wood from this drainage is accessible, severe restric-
tions on the methods and rate of harvesting will be required
because of the constraints imposed by fisheries and wildlife
management. In order to ensure harvesting takes place on
stands other than those in the main valley bottom, conditions
of operation should force the licensee to operate over as
large an area as possible (including other valleys in the
upper Dean Channel).

The Bella Coola Regional Study (Addison et.al, 1975) indicated that
there was a significant volume of uncommitted timber in what is now the
Mid Coast Timber Supply Area (TSA). A number of Timber Sale Harvest-
ing Licences (TSHLs; now converted to Forest Licences) were put up for
auction in what is referred to as the Mid-Coast Expansion. The suc-
cessful bidder for the TSHL in the Dean 1 Public Sustained Yield Unit '
(PSYU), in which the Kimsquit Valley is located, was Doman Industries
Ltd. The licence granted Doman the right to harvest 226 560 m® an-
nually of wood from the Dean 1 PSYU. Since the Kimsguit watershed
contained the largest single block of merchantable accessible timber
within the Dean 1 PSYU, Doman Industries Ltd. proposed to harvest the
entire volume of that licence from the Kimsquit valley.
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In the early and mid-1970"s the Forest Service recognized that, be-
cause of other significant natural resource values, timber harvesting
operations in the Kimsquit drainage were likely to be contentious and
subject to considerable constraint. Pre-Togging assessments were in-
itiated by the Fish and Wildlife Branch as early as 1973. A survey
of salmon spawning and rearing areas was similarly conducted by local
staff of the Department of Fisheries and Oceans. The Soils Branch of
the provincial Department of Agriculture, in conjunction with the For-
est Service, undertook a survey of landforms, topography, soils and
vegetation. These surveys provided baseline information for the ini-
tial resource planning efforts of the Forest Service.

A request by the Bella Coola Band Council for a resource analysis and
subsequent designation of the valley as a park was largely responsible
for activating the current resource plan for the Kimsquit watershed.
This request was communicated to the Minister of Envivonment in Febru-
ary, 1980. As a result, the Minister referved the matter to the Envi-
ronment and Land Use Technical Committee (ELUTC). By this fime a
Jogging camp and dry land sort were under construction, and road con-
struction had been completed five kilometers up the valley. A further
sixteen kilometers of road had been approved by the Forest Service,
the Fish and Wildlife Branch and the Department of Fisheries and
Oceans.

The ELUTC were advised that interim approvals of a portion of the
five-year development plan had been given, pending cutting permit
applications and site examinations. The original development plan had
been amended following review by other resource agencies, and it was
agreed that proposed cut blocks would be examined on the ground prior
to approval. In the meantime, the Ministry of Forests invited a
cutting permit application for the approved portion of the develop-
ment plan. Logging was scheduled to begin in the spring of 1981.

The ELUTC concluded from their investigation that the valley should
remain subject to timber development. However, the importance of pro
tecting fisheries, wildiife and recreation resources in the watershed
was also recognized. In addition, the Ministry of Forests had ex-
pressed concern that the proposed rate of harvest for the Kimsquit
valley would have a significant impact on these resources. Conse-
quently, the ELUTC designated the Ministry of Forests as lead agency
for the purpose of completing an 1ntegrated resource management plan
for the watershed. ,

Logging History

The timber in the Kimsquit Valley has long been considered valuable.
Timber Licence 0633 (formerly Pulp Lease #5) was granted to the Bella
Coola Development Company on November 1, 1909. It was then assigned
to Ocean Falls Company Limited and Western Canada Trust. The Ocean
Falls Company was in the process of constructing a combination pulp
mill and sawmili at Ocean Falls, about 120 kilometers down Dean
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~Channel from the Kimsquit (Figure 1). Lots #204 (630 ha) and #51

(230 ha) were not logged until after acquisition of the mill and lease
by Pacific Mills Ltd. Pacific Mills was a subsidiary of the Crown
Witlamette Company, which later became known as Crown Zellerbach
(nowCrown Forest Industries), who took over the financially troubled
Ocean Falls operations in August, 1915. Logging access construction
took place in 1917, with the company constructing a light railway up
the valley. Logging fook place in 1918 and was heavily subsidized by
the Federal Government of Canada for the acquisition of airplane
grade spruce for the World War I efforts. Logging ceased in 1919,
allegedly because of a change in management of the company, but more
likely because of a cessation of the government subsidy for spruce.
Three timber sales adjacent to the Pulp Lease lots were also granted
to Pacific Mills and timber was removed from them.

Native Use and Fur Trapping

. The Bella Coola Indians established a village, known as "Kimsquit",

at the mouth of the Dean River long before contact with European
explorers. Although it has not been verified, they almost certainly
utilized salmon of the Kimsquit River. A native travel route or
grease trail from the Kopella River within the Kitlope watershed to
Eutsuk Lake traversed the upper Kimsquit Valley. The Chatsquah Indian
Reserve located near the mouth of the Kimsquit River is presently un-
inhabited. Kopas (1970) provides a summary of local native history.

Hunting, Guiding, and Trapping

Big game hunting has been occurring in fhe Kimsquit Valley for many
years. However, a closure to grizzly bear hunting (for study pur-
poses) was placed on the valley in 1982 and the Dean River in 1983.

Unrestricted guiding in the Kimsquit watershed occuvred until 1972,

At that time the Fish and Wildlife Branch closed the Kimsquit to guid-
ing with the hopes of using the Kimsquit River for future grizzly bear
research. A guiding permit was issued in 1977 and 1978 and one guided
bear was killed in each of those years.

The history of fur trapping in the valley is unknown. Old trap sites
are numerous and two decaying cabins are still present. Since numer-
ous fur bearing species exist in the watershed, it is 1ikely that vig-
ourous trapping occurred in the past. There are currently no active
traplines in the valley.



2.0 DESCRIPTION AND RESOURCE INVENTORY

2.1 Land Status

The Kimsquit watershed comprises approximately 103 820 hectares of
valley bottom, swamp, meadows, streams, lakes, glaciers, mountains and

~alpine tundra. Of this area 89 000 hectares has vegetative cover, and

approximately one-fifth of the watershed has merchantable timber grow-
ing on it. The Kimsquit watershed is within the Dean Public Sustained
Yield Unit (PSYU), which is a part of the Dean Provincial Forest of
the Vancouver Forest Region' (Figure 3).

Existing land use in the Kimsquit watershed includes a Timber Licence
(T 0633) held by Crown Forest Industries Ltd., encompassing 860 hec~

tares located on both sides of the river immediately downstream from

the Pollard Creek - Kimsquit River junctiton. The Chatsquah Indian
Reserve of 195 hectares is located on both sides of the Kimsquit River
immediately upstream from the estuary. ODoman Industries Ltd., have a
logging camp, airstrip, dryland sort, and log dump located near the
mouth of the river on land leased from Crown Forest Industries. There
is a mining claim, seasonal exploration camp and gravel access road

fo Eutsuk Lake at Haven Lake, near the headwaters of Salahagen Creek,

The most recently developed area in the watershed is covered by Cut-
ting Permit (C.P.) 102 issued to Doman Industries Ltd. The C.P.
covers an area of 418.5 hectares and consists of eight cut blocks
located on the west side of the Kimsquit river starting just south of
Pollard Creek and continuing up the valley to approximately three
kilometers north of King George Creek. Approximately 170 hectares
have been clearcut to the end of 1983, and about 115 000 m® removed.
Areas and volumes for C.P. 102 are summarized in Table 1. Land
status of the Lower Kimsquit Valley is illustrated in Figure 4.

1

The Mid Coast TSA was transferred from the Prince Rupert Forest Region to
the Vancouver Forest Region in the spring of 1983.
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Figure 4 LAND STATUS - LOWER KIMSQUIT VALLEY
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TABLE 1

Summary of Cutting Permit 102,
Doman Industries Ltd.

cuT AREA A VOLUME SPUR ROADS

BLOCK # HA m? km
1 35.2 20 490 0.9
2 55.4 40 702 1.3
4 30.4 21 953 2.0
5 46.8 26 h37 2.5
6 59.3 37 790 1.2
7 27.3 23 591 -
8 22.2 13 105 4.8
9 141.9 74 147

TOTALS 418.5 _ 257 955 11.0

2.2 Topography

The Kimsquit watershed is part of the Coastal Mountain physiographic
region. It is characterized by steep, rugged mountainous valleys
ranging from sea level to mountains of 2 500 meters in elevation, with
the peaks covered in snow throughout most of the year. The mountain
slopes are corrugated by glaciers originating in the alpine areas.
Some of these glaciers stretch to the valley bottoms, some terminate
in mountain torrents which carve deep gqullies in the lower slopes and
some terminate in brush covered fans of glactal till stretching out
onto the valley floor.

Kimsquit 1lake is five kilometers long and nearly one kilometer wide.
It lies at an elevation of 425 meters and is bounded by precipitous,
barren mountain slopes traversed by rock slides and by steep, timbered
slopes. The timber is interrupted at opposite ends of the lake by
large stide areas. Kimsquit Lake forms the headwaters of the Kimsquit
River (Figure 2).

The Kimsquit River follows a twisting, meandering course back and
forth from one side of the valley to the other for its entire length
of 52 kilometers. The river valley is wide and flat where the river
leaves the north end of the lake. Four kilometers downstream the
river enters a steep, narrow gorge 1.5 kilometers long. Below the
gorge the valley widens out again into the "Kimsquit Swamp" for a dis-
tance of five kilometers. The wetlands are 1.5 kilometers wide and
consists of alder and cottonwood flats along the valley bottom.

- 10 -
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The valley bottom below the swamp is wide and somewhat volling.  Six-
teen kilometers from the Dean Channel the Kimsquit River plunges
through a narrow rocky gorge. The gorge is 15-30 metres deep, bounded
on the east by the steep side of the valley and on the west by the
rolling valley floor. From the gorge the river follows a southerly
course through the valley to within eight kilometers of the Dean where
it spreads out into several channels emptying into the northeast end
of the Dean Channel.

Ear Lake, at an elevation of 335 meters, is four kilometers long and

. 1s situated in a pass connecting the Kimsquit and Gamsby drainages.

It is bordered by steep, rugged mountainous slopes which become preci-
pitous towards the south end of the lake. South of Ear Lake is
Chatsquot Creek, bordered on the west by steep barren side-hill, and
on the east by somewhat rolling, partially wet ground. The creek then
drops through a narrow rock canyon to the flat bottom of the Kimsquit
valtey. To the west of the canyon the ground rises to a low ridge and
falls again into a low saddle.

Soils and Landforms®

Soils in the Kimsquit watershed are typical of many coastal mountain
watersheds in British Columbia. Their present day characteristics are
the result of the interactions of climate, parent materials, relief,
and a variety of biotic influences (vegetation, micro-organisms,
etc.). These processes have been influencing the valley's development
since the last major glaciation about 10,000 years ago:

As the glaciers advanced and retreated, debris was carried and depos-
ited directly by the mass of ice or by the melt waters. These pro-
cesses can be seen today when examining areas adjacent to existing
glaciers. Materials deposited directly by the ice are termed morainal
and those deposited by the welt waters, glacio-fiuvial. Colluviation
is another process that has been active ever since the mountains were
exposed. This movement and deposition of materials occurs when mate-
rial loosened from weathered bedrock fall down cliffs and slopes until
coming to rest, often resulting in a regular fan-shaped deposit.

Streams and rivers also transport and deposit materials that have
formed soils in the Kimsquit. These fluvial deposits are widely dis-
tributed. The Kimsquit valley contains remnants of lacustrine depos-
its (fine textured s1it and clay particles) from giacial lakes that
no longer exist. There are also remnants of deltas that were depos-
ited under water at the mouths of rivers and streams entering these
Takes. These deltas are usually gravelly and cobbly.

R. Trowbridge, pers. comm.

- 11 -



The morainal landforms in the Kimsquit valley occur on the side slopes
of the mountains and have in cases been covered by colluvial deposits.
The soils are most often medium textured, gravelly, and compact below
the weathered surface horizons. Soil development has been podzolic

in all cases, identifiable by the strong red to reddish brown colors
tn the mineral horizons. Forest productivity is often average on
these soils depending on any additional inputs of moisture or nutri-
ents, in which case the productivity may increase. Since the majority
of morainal soils occur on the upper slopes and in the side valleys,
productivity is greatly influenced by both macro and micro climates.
These sites are generally not as productive as the valley bottom.

The colluvial soils are mostly gravelly to bouldery and can be found
at all elevations, but more predominantly in the alpine and subalpine
adjacent to, and dirvectly below, massive bedrock exposures. In gene-
ral, the colluvial scils are regosolic and brunisolic in development.
Since these soils are excessively drained and generally low in avail-
able nutrients, productivity is low in most cases. In general, forest

productivity i1s inversely proportional to elevation, due to climatic
influences.

The lacustrine soils are minor in occurrence but noteworthy. They are
generally found from the vicinity of Pollard Creek to Robson Creek at
the lower slope positions, on both sides of the Kimsquit river. The
occurrence indicates that this part of the valley was once a glacial
lake. Once the ice dam melted, the materials were quickly eroded and
only remnants remain. The soils are podzolic, and are average to
better than average for forest productivity. They are likely to cause
problems for road building and maintenance, and will continue to erode
faster than surrounding materials.

The deltaic landforms are almost always podzolic and have well devel-
oped cemented horizons. These deposits are found in conjunction with
the lacustrine materials slightly above the current fans of the active
side valleys. The older, presently elevated fans have similar soil
development to the deltas. Both of these soil types are generally
average in forest productivity or capability. They are both gravelly,
often cobbly, and well drained in most cases.

The most productive forest soils are the fluvial deposits along the
Kimsquit river. The textures vary, from sandy to gravelly and cobbly.
They are in a favourable climatic position and receive seasonal inputs
of additional nutrients. They are well to imperfectly drained, and
are regosolic or brunisolic in development. Where early successional
plant communities have been retained for long periods, surface mineral
horizons have higher amounts of organic material incorporated in them
than other Kimsquit soils.

Organic soil horizons develop on virtually all the previocus mentioned
soils. Although not yet recognized as a criteria in upland soil

classification in Canada, they are an important aspect of forest soil
development. Management planning of the soil involves consideration

- 12 -



of the surface organic materials. In the majority of medium produc-
tive solls in the Kimsquit valley, these horizons are often 8-12 c¢m
thick and contain a great amount of the total nutrient capital and
moisture holding capacity.

There are two types of purely organic soils in the Kimsquit watershed,
associated with lower and upper elevations respectively. In the
valley bottoms residues from Spaghnum and sedge plant communities have
formed peat deposits. In the upland environment, folic organic soils
occur on bedrock and over other mineral soils through the accumulation
of residue from mosses, lichens, Titter and other plant materials.

The organic soils of the Kimsquit drainage are essentially non-produc-
tive for the purposes of commercial forestry.

2.4 Climate
The Kimsquit watershed is in the Pacific Coast wet belt and'subject to
moderate to heavy precipitation. Prevailing weather systems in the
area are described as microthermal, sub-oceanic, and humid (snowy)
with wet autumn months and warm, moist summers. Although weather data
has not been collected from the Kimsquit valley, Table 2 indicates the
average precipitation in nearby areas.
TABLE 2
Average Pfecipitation from Weather Stations
Located near the Kimsquit Watershed
(Atmospheric Environment Services)
Station Location : Annual Annual Elevation
Precipitation  Snowfall (m>
{mm) (mm)
Kemano 32 km north 1887 3411 58
' Kitlope River
Bella Coola 53 km southeast 1530 1729 3
of Kimsquit River :
Ocean Falls 68 km southwest 3610 , 2719 5
of Kimsquit River
Tahtsa Lake 43 km northwest 1801 11026 860
West of Kitlope River

- 13 -



Although rates of precipitation can vary by large amounts within a
short distance, the above figures indicate that precipitation is gen-
erally. The amount of snowfall at Tahtsa bLake West is similar to the
heavy snowfall in the upper Kimsquit drainage. This gives rise to
high runoff from the area during the early summer months. The
Kimsquit river system is subject to rapid changes due tc prolonged
summer and autumn rain storms. From August through December rainfall
ranging from 24 to 72 hours duration can cause local rivers, such as
the Bella Coola, Dean and Kimsquit, to rise four to ten feet and, in
many cases, refurn almost to their pre-storm level within 24 hours
after the storm abated. The sudden increased run-off has been known
to dislodge log jams and destroy rcads and bridges. WNew river chan-
neis have been eroded through what previously were 300 year-old cedar
and spruce stands, often leaving former river channels dry or nearly
SO.

The Dean Channel often freezes over from the Kimsquit River estuary

to the Dean River Estuary, a distance of thirteen kilometers. Freeze-
up usually begins in mid-December and Tasts until late February or
early March.

Wind is one of the principal climatic influences in the Kimsquit
valley. In the Dean Channel winds can reach velocities of up to 160
kKitometres per hour. Strong winds in this area usually occur in late
autumn, winter and early spring (Lederer, pers. comm. 1982).

Additional climatic information from the Mid Coast is summarized in
Table 3.

- 14 -



TABLE 3

Summary oF Mid-Coast TSA Climatic Data'

Parameter Bella Ocean Falls, Kemano
Coola - Kitimat (Transition)
(CkHh)? (CiHhi ™)
Mean annual temperature (°C) 7 7.5 7
Mean total precipitation (mm) 1530 3610 1887
Mean total snowfall (mm) 1729 2719 3411
Mean T. May - September (°C) 14 14 14
Mean ppt., May - September (mm} 348 832 400
Mean T. coldest month (°C) -3 -1.7 -4
Number of days of frost 124 85 136
Extreme minimum T. (°C) ~-29 =21 -23
Mean T. June - August (°O) 15.5 15.5 15.5
Mean T. warmest month (°C) 16 17 16
Extreme maximum T. (°C) 38 40 38
Driest month _ June July, July June
Total ppt., driest month (mm) 49 115 28
Wettest month October Oct., Dec. November
Total ppt., wettest month (mm) 231 534 290
Number of months with mean
monthly T. below 0°C 2 1 (0-2) 3
Number of months with mean
monthly T. greater than 10°C 5 5 5
Frost-free period (days) . 154 204 171

—

Based on 40-year climatic normals (Atmospheric Environment Services, 1971.)
2. Coastal HWestern Hemlock Biogeoclimatic Zone, Mid-Coast Drier Transitional
Sub-zone.

3. Coastal Hestern Hemlock Biogeoclimatic Zone, Mid-Coast Wetter Maritime Sub-
zone.

- 15 -



2.5

Vegetation

A description of vegetation in the Kimsquit watershed may be provided
through an account of the biogeoclimatic units recognized in the area.
The reader is referred to Appendix 2 for an explanation of the biogeo-
climatic units of zone, sub-zone and variant which comprise the Minis-
try of Forests biogeoclimatic level of classification. Appendix 2
also explains the significance of "zonal ecosystems”™ in the classifi-
cation.

There are three major bicgeoclimatic zones represented in the Kimsquit
watershed: the Coastal MWestern Hemlock Zone (CHWH), the Mountain Hem-
lock Zone (MH) and the Alpine Tundra Zone (AT). The treeless AT
occurs at the extreme upper elevations, and is dominated by ltow deci-
duous shrubs, herbs, a few mosses and Tiverworts and lichens (Pojar,
1983). The MH lies below the AT and extends down to an elevation
ranging from 600 to 800 m. Mountain hemlock (Tsuga mertensianal,
amabilts fir (Abies amabilis), and yellow cedar (Chamaecyparis nootka-
tensis) are the most common tree species, although western hemlock
(Tsuga heterophylla) western red-cedar (Thuja plicata) and Douglas fir
(Pseudotsuga menziesii) may occur at lower elevations of the zone.
Forests in the MH are neither continuous or merchantable. The vegeta-
tion merges into a parkland mosaic of tree clumps, subalpine heath,
meadow and fen with increasing elevation (Pojar 1983).

The merchantable forests of the Kimsquit are confined to the CHWH por-
tion of the watershed. In general, the CWH is the wettest and one of
the most productive zones in British Columbia. MWestern hemlock is
usually the most common species in the forest cover. Typical zonal
plant associations throughout the CWH are hemlock - Vaccinium - moss
types. However, depending on climatic variation within the zone, it
also provides for some of the best growth of western red cedar, Sitka
spruce (Picea sitchensis), amabilis fir, and yellow cedar. Subalpine
fir (Abies lasiocarpa) and mountain hemlock are less common.

Hithin the Mid-Coast TSA the CWH is divided into two sub-zones; the
CWHi (Wetter Maritime Sub-zone) and the CWHh (Drier Transitional Sub-
zone) - both of which are represented in the study area. Each subzone
has been further classified into three variants. The variants that
occur in the Kimsquit watershed are the CWHi,; (Eastern Transitional
Hemlock - [Amabilis firl Variant) and the CWHh, (Transitional Hem-
lock - Douglas fir — [Amabilis fir - Red Cedar]} Variant). Both re-
flect the influence of a climate which is transitional between coast
and interior. The difference between the CWHh and CHHi subzones are
therefore not pronounced in these variants, and both display similar
patterns of ecosystem development. The minor differences which are
evident are attributable to a slight variation in climate. The

CHHh; is stightly drier than the CWHi,. The resulting prevalence

of Douglas fir is diagnostic for the unit.
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The distribution of the two variants is illustrated in Figure 5.  The
CWHi; occurs primarily in the upper part of the Kimsquit valley, up-
stream of Salahagen Creek on the east side of the valley and upstream
of Trapper Creek on the west side, and in the tributary drainages ex-
cepting south-exposed tributary mouths. The CHHh; occurs on the

lower part of the Kimsquit valley downstream from Trapper and Salaha-
gen Creeks. Both varianis grade into the MH between 600-800 m eleva-
tion.

Climax forests within the CWHi are dominated by western hemlock and
amabilis fir on zonal sites. Sitka spruce and western red cedar are
more common on the richer sites which occur predominantly on or adja-
cent to the floodplain. Sub-alpine fir may be dominant along moun-
tainous streams at upper elevations. Moss, herb and shrub layers
(Vaccinium spp. with amabilis fir, western hemlock and red cedar re-
generation) are typically well developed in most ecosystems of the
variant.

The CHHh; may be distinguished from the CWHi, primarily by the

common appearance of Douglas fir on zonal sites. However, the concen-
tration of this species on drier ecosystems indicates that it is near-
ing its range of tolerance in this variant. The decreasing presence
of amabilis fir is another important distinction. MHestern -hemlock and
red cedar are nonetheless the most prominent tree species in climax
stands, and herb, shrubs and mosses are similarly well developed as in
the CHHi;.
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Figure 5

BIOGEOCLIMATIC UNITS OF THE KIMSQUIT WATERSHED
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2.6 Fisheries Resource

The Kimsquit River and its tributaries support one of the most diverse
and productive fish resources on the central coast of British Colum-
bia. The Kimsquit River is unusual in that all five species of Paci-
fic salmon are present. The system is recognized as the largest pro-
ducer of Chum salmon (Oncorhyncus keta) on the central coast. There
are large populations of sockeye salmon {(Oncorhynchus nerka) and pink
salmon (Oncorhynchus gorbuscha). Department of Fisheries and Oceans
escapement reports show the following annual average escapements for
the ten-year period 1971 to 1980 for the Kimsquit River.

TABLE 4

Kimsquit Annual Saltmon Escapement, 1971-1980

Chum (Oncorhyncus keta? - 41,500 (range: 5,000-85,000)
Sockeye (Oncorhyncus nerka) - 19,300 (range: 3,500-75,000)
Pink (Oncorhyncus gorbuscha) - 13,100 (range: 100-55,000)
Coho (Oncorhyncus Kisutch) - 2,600 (range: 1,500- 4,000)

200 (range: 25-400)

Chinook (Oncorhyncus tshawytscha)

Good populations of Dolly Varden char are found throughout the main
stem river and side tributaries. Runs of steelhead and sea-run cut-

throat are also present although detailed population estimates are not
available. ‘

Over the Tast decade Department of Fisheries and Oceans staff have sur-

veyed and catalogued many of the important salmon spawning and rearing
areas in the watershed.

The entire watershed up to and including Kimsquit Lake is
utilized by salmon for spawning, rearing and/or migration.
The major identified areas are: (1) below King George Creek
(to Dean Channel), (2) Salient Creek to Smaby Creek (in the
Kimsquit River), and (3) Kimsquit Lake proper. Major tribu-
taries known to have spawning/rearing values are Pollard
Creek, Cornice Creek, Robson Creek, Foresight Creek, Smaby
Creek and Chatsquot Creek. Most of the system's side chan-
nels and minor tributaries that are accessible to salmonids
undoubtedly have spawning and/or moving values. Individu-
ally, these may not appear significant, but collectively

they are very important and should be treated as such
(Greenlee, 1982.)
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2.7

2.8

The Fish and Wildlife Branch staff have indicated that inventory work
should be done to identify important spawning and rearing areas for
steelhead trout, cutthroat trout and Dolly Varden.

Saimonid enhancement potential is thought to exist for the Kimsquit
watershed, however, detailted site identification and development of
enhancement strategies have not yet been funded. Any Salmonid En-
hancement Program (S.E.P.) development may result in increased inci-
dental commercial fishing pressure on the Dean River summer-run steel-
head stocks.

The Recreation Resource

The recreation potential in the Kimsquit watershed is varied. The
diversity of fish and wildlife, combined with the impressive aesthe-
tics and remote location offers exceptional opportunities for hunting,
fishing, wildlife observation, photography, alpine hiking, mountain
climbing, canoeing, river-running, camping and a host of other outdoor
activities, The recreational use of the Kimsquit drainage has been
very light, largely because of its remoteness and the difficulty of
fishing its silt-laden streams. Hunting for grizzly bear, moose and
mountain goat, and limited fishing for salmon, trout and char have
been the major present recreational uses of the watershed.

The Kimsquit River is navigable by jet-powered river boats as far up-
stream as Chatsquot Creek. This is usually done by local professional
guides and should not be attempted by anyone unfamiliar with the dan-
gers involved with this mode of fravel.

It should be noted that the Dean River, approximately 13 kilometers
southeast of the Kimsquit River, receives 3,000 to 4,000 visitor days
from anglers from all over the world each summer. The-attraction of
the Dean River is derived from the Dean River steelhead runs which
occur in the summertime. The Dean River is less silty and offers
better catch results.

The level of recreational use of the Kimsquit watershed is expected
to increase beyond its current low level of utilization.

Timber Resource

There are approximately 20 285 hectares supporting 11 018 916 m’ of
merchantable timber in the Kimsquit drainage. The data indicates that
species composition of merchantable timber is 51% western hemlock, 20%
amabilis fir, 13% western red cedar, 9% Sitka spruce, 3% Douglas fir,
2% cottonwood, 1% cypress, and 1% red alder.
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Figure 6

MERCHANTABLE AND ACCESSIBLE TIMBER

5
9
%

Z

Kimsquit
O Lake

Scale 1:250 000

LEGEND

=mmm=ma  Watershed Boundary

Merchantable/ Accessible
Timber

&

Cutting Areas

& Kimsquit
'74»4) Bay
&

3
Dean “\Qe




Hestern hemlock, western red cedar, Sitka spruce, and amabilis fir
timber types occur throughout the watershed. Sitka spruce types occur
predominantly on alluvial sites. Hemlock-amabilis fir - spruce -
cedar types occur on the first benches and hillsides above the flood-
plains. Amabilis fir, hemlock and cedar predominate on well drained
hillsides. True fir occurs much more consistently in the upper half
of the valley than in the lower half. Douglas fir occurs only in the
Tower half of the main Kimsquit valley on the drier, ‘south and south-
west exposed slopes, benches, gravel-based fluvial terraces and out-
wash areas (see Section 2.58). Deciduous stands occur primarily on
alluvial sites adjacent to the river or side creeks.

The forest inventory and analys1s done by Doman Industries Ltd. su§~
gests that there are approximately 9 500 hectares supporting 5 210 300
cubic meters of merchantable timber considered to be economically

- accessible by conventional timber harvesting systems. This represents

approximately one-half of the merchantable timber in the watershed.

:;‘The merchantable accessible portion is shown in Figure 6.

2.9

Wildlife Resource

The Kimsquit watershed supports a diversity of wildlife. The water-
shed has one of the largest populations of grizziy bears in the Mid
Coast. Other big game present in the valley are moose, mountain
goats, black bear, wolf and blacktail deer.

Numerous birds, both game and non game species, as well as. furbearers,
small game and non game wildlife are found throughout the watershed.
Because more inventory its available on the big game species at this

time, they will probably receive more attention in the initial stages

of forest harvesting development. Non big game wildlife species
should be protected through the habitat protection and management of
the big game species.

- 22 -



3.0 RESQURCE MANAGEMENT CONCERNS AND INTERACTIONS

3.1

3.2

3.3

Fisheries Management

The Kimsquit River and its tributaries contain extensive populations
of migrating, spawning and rearing salmonids as well as resident fish
which could be adversely affected by logging development. The major
conflict between the fisheries resource and timber extraction centres
on maintenance of water quality and Tish habitat. The possibility of
accelerated siltation, sedimentation and mass wasting is of special
concern, especially in relation to road construction.  The effect on
water quality of the silvicultural use of herbicides to combat brush
invasion is a concern.

Wildlife Management

Key wildlife habitat in the watershed and the greatest proportion of

merchantable .accessible timber are both located at Tower elevations.
Feeding and resting areas for bear, known moose and deev wintering
grounds, strategic migration corridors, and buffer zones have been
identified as critical habitat that must be maintained. Rate of har-
vest as well as location of cut blocks could have major impacts on
wildlife habitat.

The -application of herbicides is also a concern to wildlife managers.

Forest Management

3.31 Harvesting

The Kimsquit timber harvesting operation will be subject to cer-
tain constraints and limitations in order to ensure protection
of other natural resource values. The constraints will be felt

. largely as (1) a deferral or reservation of merchantable, acces-
sible timber, and (ii) increased vroad development and mainten-
ance expenditures. However, the harvesting operation must none-
theless be maintained within the realm of economic viability.
The available, accessible timber, after habitat protection pro-
visions have been determined, must be sufficient to allow for a
reasonable rate of harvest. 1In addition, engineering options
should not be so limited that development is not feasible except
under the best market conditions.

3.32 Silviculture

The most productive forest sites in the Kimsquit Valley will be
lost to brush without some form of brush control. The use of
acceptable herbicides for the treatment of brush sites will in-
crease the capability of producing merchantable timber on these
sites. :
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3.33

3.34

Logging practices that are expedient are not necessarily reflec-
tive of silvicultural needs and objectives. A relatively fast
rate of harvest of an entire coastal watershed normally
results in the loss of road access shortly after harvesting
ceases. The cost of reforestation is prohibitive as a resuit.
Logging methods, time of year of logging, etc. may have a major
influence on allowing brush species to become established on
cut blocks. It is recognized that this situation could be
beneficial to wildlife (i.e. moose feeding areas, cover and
feed for bears). _

The use of herbicides is becoming a major topic of discussion
in the forest industry and will be one of the options proposed
for brush control in the Kimsquit watershed.

Protection

Development activity, coupled with the annual summer drought
period, increases the risk of timber losses to wildfire. Losses
in old growth stands due to insects and diseases are having, and
will continue to have, a negative impact on the quantity and
guality of the timber available for harvesting.

~ Management activities used to establish and promote new forests

may compound certain insect and disease problems.
Recreation

Recreational use of the Kimsquit watershed is likely to increase
with resource development. The use of the watershed for hunting
and fishing in particular, will increase as road access is ex-
tended up the valley. The recreational potential of the water-
shed 1s unknown. The lack of tourist facilties combined with
recreational use of roads and the airstrip could have a negative
impact on the harvesting operations.
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4.0 THE PLANNING PROCESS

4.

1

Organization

The formal integrated resource management planning process for the

C Kimsquit watershed was initiated under the authority of the Environ-

ment and Land Use Technical Committee in July, 1980. The Technical
Committee designated the Ministry of Forests as lead agency in recog-
nition of the previous commitment of the watershed to timber develop-
ment as part of the Mid Coast Expansion. The Kimsquit plan is there-
fore concerned with the integration of forest. harvestlng and manage-

" ment with other resource. values, rather than with the issues of land

allocation or land status. The Ministry of Forests has undertaken
projects similar to the Kimsquit plan throughout the Province,
wherever the combination of resource values and the potent1a1 for
conflict warrants further management direction.

The Kimsquit ptanning process has been co-ordinated by staff of the
Mid Coast Forest District under the direction of the District Manager.
The District has utilized the professional advice and assistance of
the Research, Planning and Silviculture Sections of the Prince Rupert
Forest Region. The Kimsquit plan has been prepared in consultation
with the licensee, other government agencies and the public as re-
quired under the terms of reference and the provisions of the Ministry
of fForests Act for forest land use planning. However, the authority
and responsibility for decisions emanating from the process rests with
the District Manager.

The Mid Coast Forest District was transferred from the Prince Rupert
Forest Region to the Vancouver Region in May, 1983. This plan has
nonetheless been completed with the assistance of the Prince Rupert
Forest Region, in order to provide continuity to the project. How-
ever, implementation of the plan and timber administration will be
overseen by the Vancouver Forest Region.

Technical input was provided primarily through the participation of
the following groups:

Ministry of Forests
Department of Fisheries and Oceans
Ministry of Environment, Fish and Wildlife Branch

Ministry of Provincial Secretary and Government Services,
Heritage Conservation Branch
5. Doman Industries Ltd.

S L) DY

The planning exercise was subject to pubiic review throughout the pro-
cess as outlined in Section 4.3,
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4.2 Planning Strategy

The Kimsquit project consists of the following sequentla} planning
tasks.

. Data collection and analysis; the collation of available informa-
tion, collection of further information and research as required,
and analysis of data. This phase began with an examination of
ex1st1ng documents from the following agenc1es

j. Ministry of Forests
Bella Coola Regional Study, 1975,
Initial documentation of the resources and concerns involved
in potential development of the.watershed.

Kitlope-Kimsquit Development Planning Report, 1960.
An assessment of the timber harvesting opportunity, timber
inventories, development considerations, topography, and

transportation networks, prior to the Mid Coast Expansion.

it. Ministry of Envirconment, Fish and Wildiife Branch
' Pre-Logging Inspection of the Kimsquit River, 1973.
Preliminary Comments: Kimsquit Folio (Dean PSYU), 1976.
Concerns of the Fish and Wildlife Branch, with general and
specific recommendations to mitigate logging impact on the
wildlife resource of the watershed.

jit. Ministry of Environment, Terrestrial Studies Branch
Landforms, Topography and Soils/Vegetation, 1975.
Soils 1nformat1on and environmental guidelines for forest
management.

iv. Department of Fisheries and Oceans |
Fisheries Resources of the Kimsquit River, 1976.
An initial definition of the fishery resource values in the
Kimsquit River and a descrlpt1on of practlces required to
maintain them.

The above documents are on file at the Mid Coast Forest Dlstr%ct
Office.

The Kimsquit p]ann1ng program resulted in additional research
being undertaken in the following subJect areas:

i. Ecosystem classification and mapping, and development of
silviculture prescriptions.
ii. Distribution of merchantable/accessibie timber.
iii. Terrain stability interpretation and mapping.
v, Analysis of potential hydrological impacts.
v. Identification of critical wildlife habitat requirements.
vi. Identification of critical fisheries habitat requirements.
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4.3

2. Management interpretations and prescriptions; the assembly of
ecosystematic, terrain stability, hydrological, fisheries and
wildlife information into interpretive maps or reports. The man-
agement prescriptions for specific areas of the watershed have all
evolved from this phase of work. The interpretive phase has also
provided much of the material for the folio of maps prepared in
conjunction with the p]an document. The results are outlined in
Section 5.0.

3. Integrated resource management plan; the combination of management
interpretations and prescriptions into a general strategy for
developing the watershed with specific guidelines for road con- .
struction, harvesting and silvicultural practices. The plan, de-
scribed in detail in Section 6.0, comprises the essential conclu-
sions of the entire planning process.

4. Plan implementation; the provisions for applying the integrated
resource management plan, including development planning, cutting
permit application, and the conduct of all operational activities.
Plan implementation is explained in Section 7.0.

The finished management plan has been published in three components,
This report serves as the plan document, and is to be veferred to by
the Ticensee and the Ministry of Forests throughout development of the
watershed, The report is self-contained and should provide a complete
account by itself for most people seeking general information on man-
agement of the watershed. The interpretive information, along with
the general timber development strategy outlined in Section 6.0, is
illustrated in greater detail in a series of maps at a scale of

1:50 000. The thematic maps of the Kimsquit folio are:

Merchantable/Accessible Timber, Land Status and Logging History.
Terrain Stability Assessment.

Fish and Wildlife Habitat.

Ecosystem Units,

Timber Development Strategy.

[ I Y S A e

Folio maps may be acquired together in one set or individually upon
request to the District Manager, Mid Coast Forest District. Finally,
the ecosystem units have been mapped at 1:20 000 and reproduced in
several sets for use by the Ministry of Forests and the licensee in
operational planning, and updating of ecosystem information.

Public Involvement

It is the policy of the Ministry of Forests that the public shall be
provided with opportunities to influence the contents of forest man-
agement plans through

i, identification of resource issues within an area that has a
bearing on forest land use or rates of harvest;
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ii. involvement in developing and evaluating forest management
alternatives to be incorporated into the plan; and

iti. public comment on the draft final plan prior to its implementa-
tion. o

On April 13, 1982 the Mid Coast Forest District held an informational
public meeting in Bella Coola. The objectives were to:

i. review and confirm public concerns regarding timber harvesting
in the Kimsquit watershed;
ii. discuss the concepts of integrated resource planning and public
involvement to be utilized in the development of this plan;
iti. present the resource data available at that time relating to the
-~ watershed; and
iv. advise the public of additional data collection scheduled for
the 1982 field season.

. Approximately twenty members of the local general public attended this
meeting. Representation included commercial fishermen, local busi-
nessmen, environmentalists and members of the local Nuxaulk Band.

Also in attendance were representatives of Doman Industries Ltd., the
Department of Fisheries and Oceans and the Ministry of Forests. A
summary of the concerns identified and the responses to those con-
cerns may be found in Appendix 1.

A helicopter tour of the Kimsquit watershed was offered to representa-
tives of the local Chapter of the United Fishermen and Aliied Workers'
Union (U.F.A.W.U.), the Bella Coola Rod and Gun Club, the Bella Coola
Native Band Council and the local public to view previous logging and
to Took at areas proposed for future logging. These groups were also
offered the opportunity to participate in drawing up the development
planning guidelines fo be imposed on the iicensee.

On September 28, 1982 representatives of the U.F.A.W.U., the Bella
Coola Red and Gun Club and local environmental interests participated
in a one-day, helicopter tour of the Kimsquit watershed. During this
tour the participants were advised of the present status of the plann-
ing program, the data collection remaining to be done and the proposed
schedule for the completion of the plan. Logging completed to date
was reviewed on the ground and the areas of the valley proposed for
future logging were reviewed from the air.

Following the tour of the Kimsquit, a reconnaissance flight was con-
ducted over the lower part of the Dean watershed to provide the tour
participants with a Took at the silvicultural implications of inade-
quate planning in developing a coastal watershed. The Dean valley was
logged from the mid 1960's to 1978. The residual timber and silvicul-
tural problems have yet to be overcome.
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5.0 RESOURCE INTERPRETATIONS

5.

]

Ecosystem Units

The development of site treatment plans which meet management objec-
tives required the collection of reconnaissance level information on
ecosystem units in the Kimsquit watershed. The information for mapp-
ing these units in the Kimsquit valley was gathered in three one-week
field trips in October 1981, June 1982, and September 1982. Approxi-
mately 120 man-days of field time were spent conducting classification
transects through eighty percent of the areas proposed for harvesting.
Field notes on recommended silvicultural prescriptions were alsoc re-
corded at each plot. This additional information has contributed to
the development of management interpretations for both variants in the
watershed.

Ecosystem units were mapped according to the Ministry of Forests eco-
system classification for the CHHh; and CHHi,; biogeoclimatic

variants (see Appendix 2 for a discussion of the Ministry of Forests
ecosystem classification system). The ecosystem units occurvring in
merchantable/accessible portions of the watershed are Tisted in Table
5, by variant. The distribution of these units by area is shown in
Appendix 3. Field information for the ecosystem transects was trans-
ferred to a base map of 1:20 000, and colour coded to indicate ecosys~
tem associations and their phases. The units have been combined where
necessary to designate ecosystem complexes, areas where a single eco-
system association predominates in an ecological unit consistently
composed of two or more associations. Ecosystem complexes have been
further defined as either first and second order complexes, consist-
ing of two and three associations respectively. Ecosystem associa-
tions and complexes have also been mapped at 1:50 000 as part of the
Kimsquit folio. :




TABLE 5

Synopsis of Ecosystem Associations in the CWHi; and CHWHh; Variants

Table 5: Synopsis of Ecosystem Associations Supporting Merchantable timber
CHHhs-  Mid Coast Drier Transitional Subzone; Transiticnal Hemlock -
Dougltas-fir ~ (Amabilis fir - Red-Cedar) Variant

/01

/02
/03
/04
/05

106
107

/08

CHH1 5

/01

102

/03
/04

/05
/06

/07
108

Zonal hemlock - Douglas-fir - Vaccinium - moss ecosystem
association

. /01a Herb variation

/01/1 Folisolic phase
/01/2 Steep colluvial phase

Dry Douglas-fir - salal - kinnikinnick - moss - llchen ecosystem
association

Submesic hemlock - moss ecosystem association

/03a Douglas-fir - salal variation

/03b Vaccinium variation

Moist Vaccinium - herb - moss ecosytem association
Moist oak fern - moss ecosystem association

/05a Douglas-fir - sword fern variation

Devil's club - fern - ecosystem association

Floodplain spruce - devil's club ecosystem association
/07a Cottonwood - salmonberry variation

Skunk cabbage ‘ecosystem association

Mid Coast Wetter Maritime Subzone; Eastern Transitional
Hemlock - - (Amabilis-fir} Variant

Zonal hemlock -~ amabilis fir - Vaccinium - moss ecosystem
association
/0ta Cold air drainage variation
/01b Herb phase
/01/1 Folisolic phase
/01/2 Shallow soil phase
Dry hemlock - (amabilis fir - Vaccinium) - moss ecosystem
association
Submesic hemlock - Vaccinium - moss ecosystem assoctation
Moist hemiock - amabilis fir - Vaccinium - fern ecosystem
association
Red cedar - lady fern ecosystem association
Devil's club - oak fern - leafy moss ecosystem association
/06/01 Colluvial phase
Floodplain spruce - devil's club ecosystem association
/07a Cottonwood variation
Skunk Cabbage swamp ecosystem association (no plots)

From "Ecosystem Classification of the Coastal Western Hemlock Zone within the
Mid Coast Timber Supply Area, Prince Rupert Forest Region, British Columbia®.
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Each ecosystem unift has an associated moisture and nutrient regime,
and may be conceptually positioned in relation to other units on an
edatopic grid. The response of a given unit to harvesting and manage-
ment activities is to some extent indicated by its position on the
grid. The grids for the CWHh: and CHWHis variants are shown in

Figures 7 and 8 respectively. The ecosystem associations which are
considered prone to brush invasion following harvesting have been out-
Tined.

Ecosystems form the basic unit for development planning and opera--
tions, reflecting as they do differences in productivity and response
to disturbance. Certain ecosystems with similar management interpre-
tations and operational constraints, or which occur frequently to-
gether in complexes, may be arranged into the same treatment unit.

An individual treatment unit in the Kimsquit watershed may be defined
as a relatively homogenous site which will receive the same treatment
throughout. The ecosystem information therefore will influence all
operations from development planning (cut-block design and layout) to
post-logging treatments. There are five basic steps to be followed
in developing a silviculture prescription (Moss, 1983):

1) identify the ecosystem association

2) select an appropriate species for reforestation

3) where possible select a compatible species

4) select treatments that will best favour the survival and growth
of the chosen tree species

5> amend the prescription as necessary to achieve other resource
management objectives.
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Figure 7

EDATOPIC GRID FOR THE CWHh3 VARIANT
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Figure 8

EDATOPIC GRID FOR THE CWHi3 VARIANT
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The maps of ecosystem units in the Kimsquit watershed are to be used
to develop operational treatment units in the course of five-year de-
velopment planning. Silviculture Guidelines and Standards for stand
establishment have been developed for each ecosystem association and
variant (Appendix 5). These guidelines detall in tabular form the
target stocking standards required for acceptable and preferred spe-
cies, and the regeneration delay allowed for a new stand to be consid-
ered "free-growing". Site treatments required to meet these objec-
tives may in turn be developed on the basis of management interpreta-
tions of ecosystem units. Management interpretations for the CWHh and
CWHi1 ecosystems in the Mid Coast TSA are described in detail in a
separate report (Moss, 1983). The interpretations outline species
selection, reproduction method (selective, shelterwood or clearcutt-
ing), site preparation techniques, reforestation method, and where
applicable, brushing, weeding, spacing and the potential for intensive
forestry practices.

The pattern of ecosystem development in both the CWHh; and CHWHi;
variants is similar, as are general management guidelines for corres-
ponding associations between the two variants. The general recom-
mended treatments for the CWHh, and CWHi, ecosystem associations

are summarized in Table 6. The associations considered to be subject
to brush competition are circled for use in locating potentially
brush-prone sites. The complete interpretations by association are
reproduced in Appendix 4.

- The reconnaissance level mapping exercise is useful for long range
planning, and for assessing synoptically the range of treatments and
problem areas that may occur. The actual units should be field-
checked during development planning, and the plan map of ecosystem
units updated continually. The procedures for use of ecosystematic
“information in development of the watershed are outlined in further
detail in Section 6.14.
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TABLE 6: SUMMARY OF THE RECOMMENDED SILVICULTURE TREATMENTS FOR THE CWHiz AND CWHhz VARIANTS

Treatment Variant CWHi= CWHh=
Ecosystem

Association o1 w2 o @ @ @ o 01 02 03 o4 07

"~ Ss + + + + + +

Reproguction Method
Selection o _ ’ + +

Site Preparation
Mixing of mineral soil with
organic matter desirable + + + +

- no logging restrictions

Reforestation
Natural regeneration

Plant immediately

Brushing and Weeqing + + + + +

Spacing

Intensive Management Potential
Good + + + +

Pocr + + + + + + +

(:) Prone to brush invasion following disturbance



5.2 Terrain Stability

Potential terrain stability problems in the Kimsquit watershed have
been addressed through an assessment of erosion (mass wasting) hazards

~that will be encountered in developing the valley. The project re-
lates natural terrain stability or instability to forest management
and engineering practices. Emphasis was placed on the development of
a map presenting slope-related hazards in a three class interpretive
system. The purpose of the stability hazard class map is to:

i, identify land units of low mass-wasting hazard to expedite
development planning;

ii. identify land units of 'moderate to high' mass wasting hazards
to prescribe mitigative measures, especially for logging sys-
tems; and

iii. identify land units of 'extreme' mass wasting hazard to exercise
special forest management constraints (i.e. logging disallowed).

Land units were delineated based on visible and inferred geomorphic
features such as: origin of materials, erosional processes (active or
inactive), pattern and form of the material, slope and vegetation.
The delineated units were described using the three class system des-
cribed below. The system classifies stability (erosion) hazard and
prescribes an operability constraint to the landscape unit.

Class 1. Land units that are predominantly stable; no natural insta-
. bility problems.

Constraint

No instability limitations to c¢learcut harvesting.

Road construction requires an awareness of the potential for
induced instability on sensitive sites in the unit, and also
on adjacent units of higher instability (e.g. the concentra—
tion of surface runoff).

Class 2. Land units that may show scattered evidence of in unit natu-
ral mass wasting; and landscape units that are particularly
sensitive to road construction and yarding disturbance.

Constraint

Logging systems must be critically evaluated as to their
potential for induced slope instability on the unit and on
adjacent units of higher instability:

Road development is to avoid these units; short unavoidable
sections will require critical evaluation and severe con-
struction constraints.

Class 3. Land units that show clear evidencee of recent and recurrent
mass wasting throughout the unit. Mass wasting is the domi-
nant geomorphic process.

Constraint

Mass wasting hazard precludes timber harvesting or road
development.
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5.3

5.4

Sub-classes have been added to the land units cliassified on the map

to recognize erosional processes. The sub-classes provide a breakdown
of the classes by the type of active and potentially active geological
process in the unit., The breakdown differentiates between mass move-
ment processes (types) occurring on different land units, and which -
have different levels of impact on forestry and other values. Ex-

_amples of the recognized erosion types include debris slide, debris

flow, slump, earth flow, snow avalanche, creek and water erosion.

The operability constraints of the terrain stability assessment pro-
vide direction for long-term forest development. More work must be
undertaken for operational planning to locate Class 2 and Class 3
units on the ground wherever they occur in proposed development areas.

The map of land units has been prepared as Map 2 of the Kimsquit
folio. Details of the terrain stability project are provided in
Appendix 7.

Hydrological Considerations

Peak stream flows in the Kimsquit River are generated by snow melt,
rain on snow and vain on wet soils. Summer low flows are generated

by snow and ice melt and by summer precipitation. Given that summer
low flows are generated primarily by melting snow and ice, water temp-
eratures should not be critically affected by forest harvesting.

Approximately nine percent of the total Kimsquit watershed is consid-
ered to have accessible merchantable forest cover. The main tribu-
tary, King George Creek, has an accessible merchantable forest cover
of approximately ten percent. The low percentage of accessible mer-
chantable forest cover indicates that the rate of harvest is not a
hydrotogical concern, harvesting ten percent of the watershed should
not affect peak or low flows.

Flood plains, snow avalanches, erosion hazards and operability con-
straints have been mapped by J.H. Schwab. Use of this information,
together with input from the Fish and Wildlife Branch and Federal
Fisheries, at the planning and operational stages, should ensure that
water quality (sediment levels) and fish habitat are maintained.

Operator performance is an . important hydrological concern. Hydrolog-
ical constraints will be required if roads are poorly constructed or

maintained, or if harvesting practices degrade water quality or fish

habitat. For this reason, frequent field inspections are recommended.
Further hydrological information can be found in Appendix 8.

Wildlife Management

5.41 Wildlife Habitat

Grizzly Bear |

Grizzly bears use the entire Kimsquit drainage. Habitat compon-
ents identified as seasonally important to grizziies include:
the estuarine tidal flats and adjacent forest, skunk cabbage
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associations, avalanche tracks and adjacent forest in both the

main valley and the tributaries,. riparian areas dominated by
sedges, deciduous forests and high berry production and spawning
salmon channels and adjacent forest where these fish are access-
ible to bears.

Black Bear
Data on black bear habitat use in the Kimsquit are not avail-
able. 1t appears that black bears generally use the same habi-

tat as grizzlies. However, other habitat components may be of
equal or greater 1mportance

Moose '

Habifts and habitat requirements of moose 1nhab1t1ng coastal
environments are not well documented although some information
is known. Moose appear to be relatively sedentary, primarily
utilizing the valley bottoms. Thus, relatively limited areas
must meet year-round habitat needs. Aquatic habitats, such as
back channels, ox-bow lakes and sloughs, are important compon-
ents of the summer range, while in winter the water cotirses and
adjacent mature timber provide movement corridors and riparian
vegetation provides food. Cottonwood, red-osier dogwood, balsam
fir and arboreal lichens appear to be important winter food spe-

cies. Aquatic plants probably contribute a large proportion of
the summer diet.

Mountain Goat . .

As with deer, the goats tend fto be spread out through the water-
shed during the summer, mainly foraging at higher elevations.
MWinter snow depths force mountain goats to concentrate on very
specific winter ranges. These winter ranges usually occur on
south-southwest aspects from about 400 m to 1500 m and are found
on bedrock outcroppings overlain with a mature coniferous can-
opy. The mature canopy serves to shed snow from the bluffs
allowing better access and provides food in the form of litter

. fall. However, extremely deep snows have been known to push
goats down to salt water in some areas.

Blacktail Deer

Recent studies on the coast have indicated strongly that deer
have marked differences in habitat requirements and preferences
throughout the year. In times of deep snow, scientific documen-
tation indicates that blacktail deer prefer habitat with the
following characteristics: mature timber, steeply sloped, south-
west to southeast aspect, with rock outcroppings or bluffs pre-
sent. Access to mature timber is critical both for feed and

shelter. Deer are spread throughout the watershed during the
summer.
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5.42 Wildlife Habitat Requirements

The protection of all wildlife species will require the mainten-
ance of a mosaic of habitat types in the watershed throughout
the 1ife of harvesting operations. In general this may be
accomplished by:

i) designing relatively small cut blocks adjacent to wetlands
and watercourses;

ii) avoiding road construction or logging near back channels,
side creeks and bleed off channels which are major bear
(salmon) feeding areas;:

11> minimizing road disturbance and leaving strips of timber
adjacent to skunk cabbage sites along the valley floor;
and

iv) maintaining forest cover adjacent to avalanche slopes.

The areas adjacent to bear feeding sites are used for movement,
hiding and resting. The shrub, and herbaceous vegetation on
avalanche slopes is subject fo extensive feeding by bear.

The critical habitat areas for moose and grizzly bear are shown
in Figure 9. This map-broadly indicates where habitat protec-
tion measures, including long-term reservation from logging, are
most important. Wildlife management objectives in the Kimsquit
watershed would largely be met simply by excluding harvesting
within the boundaries of each area. However, field investiga-
tions in the future will allow specific sites which should not
be harvested to be more closely defined. Habitat protection in
the remainder of the critical habifat area may then be accom-
plished through other means, including the placement of leave
strips, control on timing of harvest, and restrictions on cut
block size.

The appropriate habitat protection measures within certain sec-
tions and sub-drainages of the study area will vary, depending
on the type and use of wildlife habitat which occurs. The lower -
Kimsquit valley below King George Creek has ideal habitat for

bears, with its many side channels and leaks. This section is
also one of the two main critical areas for moose. Logging in
this section during the next five-year development planning per-

iod, beyond that provided for by C.P. 102, would be excessive.

The middle Kimsquit River, between King George Creek and Trapper
Creek, is not as critical as the section upstream and down-
stream, Moose and grizzly bear use does occur here; however,

it is felt it is used primarily as a migration area to and from
these critical areas. However, leave strips of cover along the
river and small openings would be most applicable in this sec-
tion. Current research on the bears may reveal that this sec~
tion is more important than first thought.
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5.43

The upper Kimsquit river, between Chatsquot Creek and Trapper
Creek, contains valuable habitat for all wildlife species con-
cerned. Leave strips on the lower sections of Smaby, Salahagen
and Foresight Creeks will be important. Restrictions on cut
block size and location will be required in the side drainages,
in which bears spend considerable time migrating to and from
the main valley floor.

Grizzly Bear Research Project

In 1972, the Fish and Wildlife Branch identified the Kimsquit
valley as an ideal area for further scientific study of coastal
grizzly bears, and closed the drainage to non-resident hunting
a year later. 1In early 1981, a problem analysis was conducted
by Ralph Archibald, a Fish and Wildiife Branch biologist, to
identify and priorize research needed to help realize management
objectives for coastal grizzly bears. This analysis concluded
that the research topics most important to the management of
coastal grizzly bears were (1) seasonal habitat requirements,
(2) the effect of forest practices on grizzly bear habitat and
management, and (3) population characteristics of coastal griz-
zly bears. In the process of preparing the problem analysis,
three non-research items were identified as well. These in-
cluded (1) an information/education program to be delivered to
personnel working in coastal watersheds, (2) a garbage policy
for remote camps that would eliminate garbage as an attractant
to coastal bears and (3) a formal policy on habitat protection
guidelines for grizziy bears with respect to coastal develop-
ment. A1l of the above topics were long overdue in being ad-
dressed in further detail. Fish and Wildlife Branch, Ministry
of Forests and Licensee field staff have experienced frustra-
tton, both individually and collectively, in trying to deal with

. these concerns without having available adequate research to

support their decisions.

Later in 1981, a decision was made to conduct a five-year re-
search project in the Kimsquit watershed to address the concerns
identified in the grizzly bear research problem analysis. Joint
participants in this project are the Ministry of Forests, Fish
and Witdlife Branch of the Ministry of Environment and the fac-
ulty of forestry at the University of British Columbia. Funding
for the project is being shared by the participants, and admin-
istered by the project leader R. Archibald, in cooperation with
the funding participants.

Data collection commenced in April 1982. The project working
pian (Archibald and Hamilton 1982) and the first progress report
(Hamiiton 1983) are available from Fish and Wildlife. Subse-
quent progress reports will be prepared annually.
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5.5

Field work is scheduled to proceed for five years. Some re- search
manipulations of forestry practices will be necessary. Examples of
these may include: varying the width of leave areas adjacent to
known spawning areas, timing of active logging to correspond with
bear use, or, logging a higher percentage of a grizziies known home
range than forecast. The nature and ex- tent of these manipulations
will be discussed and agreed upon by the appropriate parties.

Fish Habitat

The Kimsquit watershed contains important fish habitat throughout the
length of the main channel. In general, the most important habitat
protection measure will be prevention of the mass movement of mater-
fals into the river. Even minor slope failure will alter local spawn-
ing and rearing areas for fish.

The back channels and slower waters of the middle and lower sections
of the Kimsquit River are major spawning and rearing areas. The lower
reaches of the river south of King George Creek are particularly sen-
sitive to disturbance. This section has been mapped as a critical
fisheries habitat area (Figure 10J.

Management of fish habitat should provide for maintenance of fish
passage into the many tributaries of the Ximsquit River. The integ-
rity of stream banks and water quality is best preserved through in-
stallation of suitable drainage structures, and controlling the timing
of their placement. Road location and cutblock design are.also
critical.
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Figure 10 CRITICAL FISHERIES HABITAT AREA - LOWER KIMSQUIT
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6.0 INTEGRATED RESOURCE MANAGEMENT PLAN

6.1

Timber Development Strategy

The objective of the general development strategy for the study area
is to maintain a viable harvesting operation over the long term while
maintaining suitable habitat for fish and wildlife. The intent is to
spread out the operations in the watershed during the early years of
development, in order to minimize impacts on other resources as well
as to extend the supply of accessible timber throughout the 1ife of
operations in the drainage. Harvesting strategies to accomplish this
have been outlined for separate sections of the watershed, in Section
6.11. The integrated resource management plan also specifies the rate
of harvest, access objectives, silviculture prescriptions, and devel-
opment guidelines.

The provisions of the Kimsquit watershed plan are transferred to oper-
ations largely through the five-year development planning process, as
explained in Section 7.0. Although subject to annual review and re-
vision as necessary, this document may be considered to have a plann-
ing horizon of approximately 20 years. The harvesting strategies out-
lined below provide specific direction primarily for the initial five-
year development planning period of 1984-1988.

6.11 Harvesting Strategy

The Kimsquit watershed has been divided into five 'management
zones' for the purpose of describing harvesting strategies
(Figure 11).

1. Lower Kimsquit
No harvesting will take place in this zone, outside existing
cutting permits for the first five year development planning
period, except as required for the Coastal Grizzly Bear
i study. No harvesting will take place in this zone east of
the Kimsquit River for a.period of twenty years. Any devel-
opment proposed within the Critical Fisheries Habitat Area
(Figure 10> will require joint field inspections by the For-
est Service, Fish and Wildlife Branch and the Department of

Fisheries and QOceans.

2. Middle Kimsquit
. Thirty percent of the accessiblie timber in this portion of.
~ the drainage will be reserved from harvesting in the initial
5 year planning period. Timber harvesting will be deferred
within the area outlined as Critical Fisheries Habitat Area
for the first five years of the planning period.

3. Upper Kimsquit and Chatsquot

- No more than 50 percent of the timber harvested in any oper-
ating year will come from this unit. All areas within this
unit proposed for harvesting will require field evaluations
by all resource agencies concerned at the development plann-
ing stage.

- 44 -



Figure 11

MANAGEMENT ZONES FOR TIMBER DEVELOPMENT STRATEGY
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6.12

4. Kimsquit Lake

Due to the limited volume of accessible timber, the high
fish and wildlife values, and the risk of incurring major
erosion problems, there will be no development within this
zone.

5. Side Drainage _
A significant portion of the timber volume removed in the
first five years of the planning period will come from side
drainage. One side of each drainage will be harvested at a
time. Sufficient time will elapse prior to harvesting the
remaining side to ensure revegetation of stream banks, and
regeneration of cut blocks to a 'free-fo-grow' state. Har-
vesting will be deferred within areas outlined as Critical
Wildlife Habitat (Figure 9) for the initial five year
‘period.

Rate of Harvest

The rate of harvest in the Kimsquit Valley will average

140 000 m*® per year. This rate is fixed for the initial five
year development planning period. Upon review the annual cut
could be renewed at the same level, increased or decreased, de-
pending upon assessment of the impact on all resources. The
Ministry of Environment believes that harvesting the Kimsquit
at a high rate of cut would have an adverse impact on the fish
and wildlife resources of the area. The Ministry of Forests is
similarly concerned that an increased cut would also adversely
affect the cultivation and protection of the next forest crop.
Harvesting the Kimsquit at a lower annual cut may not allow for
an economic harvesting operation.

Road Development

Notwithstanding the marginal economic factors of harvesting
operations in the Kimsquit Valley, it is imperative that two
critical access objectives be achieved during the initial five
year development planning period:

i. the main haul road must be built on the west side north of
the confluence of Trapper Creek and the Kimsquit River, and
including the upper Kimsquit crossing, and

ii. a bridge must be constructed over the main channel near King
George Creek. '

Meeting these objectives will enablie harvesting operations to
be spread out over as large an area as possible in the early
stages of development,

Silviculture Prescriptions

Silviculture treatments are to be applied to all areas which are
harvested, with the aim of achieving basic silviculture on all
sites. This implies:
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i. the application of ecologically-based site-specific silvi-
culture treatments (site preparation, the restocking of
newly denuded sites, and seed procurement) and harvesting
method: and,

§i. the protection of forest and growing sites against damage
or growth reduction from improper harvesting practises,
fire, insects, disease, and the invasion or suppression by
brush or weed tree species.

These activities will be conducted with the objective of ensur-
ing that regeneration attains a "free-growing" status.

A1l basic silviculture will be done in accordance with the Re-
gional Manager's standards and procedures. The stand establish-
ment objective will be to regenerate all denuded productive
forest land, at the optimum target stocking levels, with pre-
ferred and/or acceptable species in the shortest period possible
within the regeneration delay period. The standards for these
parameters in the Kimsquit watershed are defined in the Silvi-
culture Guidelines and Standards for the CWHh, and CHHIi,
variants (Appendix 5). Stand establishment will therefore be
conducted in accordance with these standards.

This process will begin with the adoption of a 'treatment unit'
approach to development planning, whereby the scheduling and
Tocation of harvest is a function of the silvicultural treat-
ments which are anticipated. For example, sites which are to
be site prepared by prescribed fire should not be harvested in
conjunction with adjacent sites for which fire is not recom-
mended. In developing treatment units, the licensee will be
guided by (i) the standards (Appendix 5) and management inter-
pretations (Appendix 4) for specific ecosystem associations,
(i1) the relevant terrain and operability feature of each site,
and (1i1) the prescriptions established elsewhere in the plan
for the protection of fish and wildlife habitat. Special atten-
tion should be paid to those openings containing, in whole or
in part, ecosytem units or complexes comprised of the CHWHi,
~-04/05/06 and CWHh; - 05/06 associations known to have a high
risk of brush invasion following harvesting. 1In using the maps
of ecosystem units, the licensee will ensure that all units avre
field checked during development planning and corrections made
to working maps as necessary.

The licensee will conduct a pre-harvest assessment of all open-
ings scheduled in the first three years of the development plan
period. This assessment will detail in tabular form (Appendix

6) the Basic Silviculture Standards for each treatment unit, in
gach opening. In addition, the licensee will describe for each
opening the prescribed silviculture treatments to be applied to
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achieve the Basic Silviculture Standards. The Tatter descrip-
tion will include reproduction method, site preparation, refor-
estation and where applicable, brushing and weeding. The man-
agement interpretations (Moss, 1983) should be consulted in
preparing these prescriptions. The table of standards and pre-
scriptions shall be submitted as an integral part of the devel-
opment plan. Approval of blocks will not be granted at either
the development ptanning or cutting permit stage where harvest-
ing activities do not follow the provisions of this plan, or
will, in the opinion of the District Manager, not result in
meeting basic silviculture objectives.

The importance of adequately treating identified brush sites has
been emphasized throughout this report. Site preparation,
brushing and weeding may require chemical treatments, depending
on the ecological characteristics of the treatment unit., The
use of herbicides must be planned at the development planning
stage in order to ensure that (i) the licensee is prepared to
treat sites according to the timing specified in the silvicul-
ture prescriptions, (ii) the Ministry of Environment.has an ade-
quate_opportunity to review and provide input to herbicideuse.
For these reasons, the Ticensee will provide a separate summary
as part of the pre-harvest assessment which details the planned
use of herbicides by cutting area.

Further specific silviculture guidelines are ouflined in Section
6.24. '

6.2 Guidelines

Listed below are the guidelines that are to be observed in the course
of timber harvesting operations in the Kimsquit watershed. These
guidelines reflect the requirements of fish and wildlife, terrain
stability, timber administration and silviculture and shall -be used
as guidelines for the production of the licensee's Five-Year Develop-
ment Plan and subsequent Cutting Permit applications. . As additional
information is gathered, these constraints will become further re-
fined. Any additional guidelines developed will be implemented as an
addendum to this plan.

6.21 General

6.211 No trees, logs logging debris or any substance likely to
cause pollution will be deposited in any lake or stream.

6.212 There will be no logs skidded, gravel displaced or damage
done within the high water level of any stream channel.
The construction of drainage structures may be an excep-
tion to this guideline, and, where deemed necessary, con-
struction will take place under the supervision of the
Ministry of Forests, the Department of Fisheries and
Oceans, and the Ministry of Environment, Fish and Wild-
life Branch. '



6.22

6.213

6.214
6.215

6.216

6.217

6.218

6.219
6.220
Roads
6.221
6.222

6.223

6.224

6.225

6.226

All stream banks, lakeshores, and lakeshore shrubs will
be protected from logging and burning damage. N
Only short sections of road and limited harvesting will
be allowed in terrain Class 2 and 3 areas, and then- under
restrictions and supervision.

Survey, monitoring and control programs will be imple-
mented to determine insect and disease infestations and
maintain them at endemic levels,

Priority will be given to harvesting insect or disease

~infected timber.

A rapid detection and suppression capability and an
awareness in watershed users of their responsibilities
toward fire will be developed.

A recreation invenfory will be done to identify the
recreational potential in the Kimsquit drainage.

Continued approval to harvest brush prone sites will be
based on the ability to reforest these sites to the
"free-to-grow" stage.

Control of brush will be done in consultation with the .
Fish and Wildlife Branch in order to protect fish and = %
wildlife habitat. ' "

Where possible, roads will be located away from streams,
narrow canyons, slide areas and marshes.

Roads will not block sloughs or disturb salmon spawning
beds.

No additional road construction will be undertaken within
the Critical Fisheries Habiftat Area shown in Figure 9.

Field work for road design will be done during the spring
freshet period to ensure road design accommodates peak
flows.

Plans and profiles will be required far enough in advance
of construction of roads and bridges to allow referral

to other agencies. This will facilitate approval by the
District Manager prior to construction.

Roads will be designed whenever possible to utilize natu-
ral topographic features and construction materials.
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6.23

6.227

6.228
6.229

6.2210
6.2211
6.2212
6.2213

6.2214

6.2215
6.2216
6.2217
6.2218

6.2219

6.2220

6.231

Roads will be designed to provide the best horizontal and
vertical alignments possible consistent with their in-
tended use.

Roads will be constructed to the minimum design standards
consistent with their intended use and site sensitivity.

Road densities will be kept to a minimum tevel that pro-
vides for efficient harvesting,

Road construction through sensitive areas will be timed
to coincide with dry weather periods.

Cross drains will be constructed on skid trails, spur
roads and secondary roads to control run-off.

Drainage structures on roads will be adequately designed
to maintain an orderly flow of run-off.

Ditch water should be directed thrdugh a vegetative area
to filter sediments prior to entering stream channels.:

All drainage structures will be periodically examined and
cleared of debris so as to perform at their designed cap-
abilities.

Rip-rap will be required on bridge approaches within the
extreme high water level,

In-stream bridge construction shall be conducted at a
time approved by the District Manager.

Bridges will be designed with an effective 1ife to pro-
vide for all scheduled harvesting and post harvesting
activities, including establishment of regeneration to a
free-growing state.

Harvesting and hauling operations will be scheduled to
take place only when the roads involved are not subject
to damage due to excessive moisture.

Roads not required for several operating seasons shall
be put to bed so as to minimize future reconstruction
costs and potential environmental damage.

Cut banks and fill slopes will be revegetated where
necessary to prevent erosion.

Harvesting

Low efevation and high elevation stands will be harvested
concurrently.



6.24

6.232

6.233

6.234

6.235

1 6.236

6.237

6.238

6.239

6.2310

6.2311

Low and high gquality stands will be harvested in concert.

Cut block pattern and arrangement will reflect the most
cost effective forest management within the context of
the treatment unit approach.

Cut blocks will be designed so that timber remaining is
in economicalty viable units. Particular attention will
be paid to upper falling boundaries so that fringes of
merchantable timber are not isolated.

Multiple headings will be developed so that operations
may be shifted quickly if necessary.

Cut block boundaries will follow natural boundaries with
no continuous clear cuts allowed along water courses.

Where possible, deciduous and immature conifers shall be
feft along stream banks. '

Leave strips may be required along the rivers and wet-
tands, particularty on the lower sections of Smaby, Fore-
sight and Salahagen Creeks. Decisicns on type and size
of leavestrip will be made at the time of development
plan approval. Leave strips will vary in size and type
of vegetation to be retained depending on resource re-
quivements. Some leavestrips may simply consist of main-
taining stream side shrubs, while others will involve
retention of forest canopy as well. In some cases
coniferous trees will be removed to avoid blowdown.

Harvesting equipment and methods will be applied to indi-
vidual stands in the most cost effective manner consis-
tent with silvicultural and protection objectives.

Areas where proposed yarding exceeds 200 meters or where
significant terrain features occur will have deflection
lines run prior to approval for harvesting.

Utilization standards will be monitored and enforced.

Silviculture

6.241

Treatment units derived from a pre-harvest assessment
will be used to establish cut block boundaries in five-
year development planning. Each treatment unit will be
accompanied by a schedule of the basic silviculture
necessary to achieve free-to-grow status on that area
(including brushing/weeding needs). Treatment unit
information will in turn become an integral part of the
cutting permit application. HWhere theve is more than one
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6.243

6.244

6.245

6.246

treatment unit within a cut block, operations will be
conducted in accordance with the cutting permit document
as directed by the District Manager so that individual
treatments can be carried out expeditiousiy.

Reforestation will be accomplished by natural, artificial
or a combination of artificial and natural methods. The
Licensee is responsible for ensuring that appropriate
stock types, provenance and species are used in the arti-
ficial regeneration program in accordance with Ministry
of Forests standards. Such will be prescribed at the
time the preharvest assessment is conducted.

Brush sites will be the first priority of the artificial
regeneration program. For known or anticipated brush
problem areas, a maximum time frame for reforesting such
areas will be stipulated. For the most part, this will
not be greater than one growing season following the com-
mencement of logging where no site preparation is antici-
pated or one year following the completion of logging
where site preparation will be undertaken. The above
will be subject to operational logging plans and timing
of timber removal on specific blocks. For areas that are
to be left for natural regeneration, a time frame should
be indicated as to when the area will be surveyed to
determine if there is an adequate number of well spaced
ecologically acceptable stems per hectare.

The Licensee's seed supply objective is to collect suffi-
cient seed to meet a minimum seed supply for each seed
zone, elevation and species where logging is planned.
Regular cone crop reconnaissance by the Licensee should
be conducted to meet this objective.

Sowing request dates should be indicated on the prehar-
vest assessment and submissions in general should be two
years prior to estimated completion date of logg1ng or
site preparation.

Site preparation will be performed in accordance to the
objectives defined during the preharvest assessment and
consideration will be given to mechanical, prescribed
burning, chemical means or a combination of methods.
Hhere chemical methods are to be empioyed, suitable lead
time must be allowed for herbicide permit approval. In
general, three year herbicide permits are the most desir-
able. Use of herbicides will be planned with due consid-
eration to the ecological quidelines entitled "Site Diag-
nosis, Tree Species Selection and Slash Burning Guide-
lines" (Klinka et. al., 1984).



6.247

Brushing and weeding will be performed where required fo
ensure freedom from brush competition so that free grow-
ing status is achieved. This will be conducted by chemi-
cal, manual or mechanical means. The most cost effect-
ive. ecologically sound method will be employed. The
preharvest assessment procedure requivres the Licensee to
indicate, based upon local knowledge, potential brush
encroachment problem areas within the Licence boundary.
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7.0 PLAN IMPLEMENTATION

7.1

7.2

7.3

Forest Liqence Administration

The Forest Licence held by Doman Industries entitles the licensee to
harvest a specified portion of the timber volume harvested annually
in the Mid Coast TSA. The licensee has obtained approval to harvest
140 000 m® of their apportioned volume from the Kimsquit watershed.
The watershed is therefore referred to as Doman's Chart Area. Once a
Chart Area is approved, the licensee submits a five-year development
plan, which must indicate, when, where and how they intend to harvest
within the approved Chart Area. Five-year development plans must be
up-dated and submitted to the Forest Service annually for approval.
Chart Area applications and Five-Year Development Plans are subject
to a standard referral process that allows the representatives of the
other resource management agencies to review and comment on each
application.

Actual cutting authority is embodied in a Cutting Permit. Cutting
Permits contain detailed, site-specific guidelines and schedules, and
follow the direction established in an updated Development Plan.

Development Planning

The primary method of implementing this Plan will be through adjudi-
cation of a Five-Year Development Plan and subsequent Cutting Permits.
The 1984-88 Development Plan and subsequent Cutting Permit applica-
tions are to reflect the guidelines and timber development strategy
that has been outlined in this document. The licensee development
ptan will therefore incorporate terrain stability interpretations,
silvicultural treatment units, critical wildlife and fisheries habitat
protection, hydrological considerations, forest protection and recre-
ation in the first five-year plan. The objective of the development
planning process is to resolve resource conflicts in sufficient detail
that cutting permit applications submitted in compiiance with the de-
velopment plan can move smoothly to approval without major revisions.

Monitoring

The decision making authority with regards to this plan and its appli-
cation in the Kimsquit watershed is the responsibility of the District
Manager of the Mid Coast Forest District.

The normal inspection of harvesting operations, cutting permit appli-
cations, development plan proposals, check cruising, silviculture work
and development construction will be conducted for purposes of moni-
toring the licensee operations. These inspections will also provide

a periodic review to ensure compliance with this plan. Any discrepan-
cies or inconsistencies with respect to the guidelines of this plan
should be communicated fo the Mid Coast Forest District Manager.
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7.4 Plan Updating

This plan will be reviewed annually by the signatories in conjunction
Wwith a review of the licensee's annual report for the Forest Licence
and updated, as even more is learned about the Kimsquit valley. It

is the responsibility of the District Manager of the Mid Coast to see
that any new finalized guidelines or resource prescriptions are for-
warded to the Licensee in time to allow them to be incorporated into
the Licensee's annually updated Five-Year Development Plan. The ann-
val rate of cut from the watershed will be reviewed in detail during
the last year of the 1984-1988 development planning period.
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8.0 ANCILLARY ISSUES

8.1

The Gamsby Connection

Cameron (1960) states that the most economical route for the extrac-
tion of the timber from the upper Gamsby River area is via the Kims-
quit valley to Dean Channel (Figure 12). The Gamsby River valley is
incorporated in TFL 41, held by Eurocan. A rock-walled canyon eco-
nomically isolates the upper Gamsby from the lower reaches of its
drainage. Cameron suggests that there is approximately 980 000 m®

of merchantable accessible timber in the upper Gamsby. Revised volume
estimates are necessary and will require field work.

Having the upper Gamsby wood flow over the Kimsquit Togging transport-
ation system will neccessitate road networks of a higher standard be-
yond km 35.8 of the Kimsquit Mainline. Up to km 35.8, the licensee's
proposed mainline location and design standards agree closely with the
recommendations of Cameron. Beyond this.point, the two proposed road
systems differ. Since the 1icensee's operations are aimed at cost-
efficient harvesting within the Kimsquit watershed alone, their pro-
posal features less direct access to Ear Lake and is based on a lower
design speed. The inclusion of a substantial volume of wood tributary
to the Kimsquit road system may dictate that the mainline location
recommended by Cameron is the optimal route. Such a change in the
location of the mainTine haul road would likely affect the spur road
system layout, and to some extent, harvesting operations and possibly
cut block locations and layout.

Based on the reconnaissance level investigations done to date, the
construction of the Kimsquit mainline proposed by Doman from the cur-
rent road head at km 17.4 to a point just north of the Chatsquot Creek
gorge would cost an estimated $3,600,000 (1982 dollars). The route
proposed by Cameron would have an estimated cost of $4,000,000 (1982
dollars) to the same point.

Although the length of the two voads reflecting the above noted costs
would be similar, the latter figure represents a road constructed to
higher design speed specifications, with the higher costs theoreti-
cally being offset over time by lower haul costs applied to a larger
available volume of timber.

Access to the upper Gamsby area from the Chatsquot Creek crossing
would be via a small side drainage, approximately one kilometre south
of Ear Lake, descending to the south shore following the shoreline to
the northwest end of the lake. The current estimated costs of this
6.5 km section of road is $685,000. No major obstructions lie in the
way of road construction in the Gamsby drainage downstream to the can-
yon or northward up the Gamsby. The factors limiting the extent of
the road network north of the Gamsby-Kimsquit mainline junction will
be timber availability and operational economics.
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A feasibility study has been initiated by the Mid Coast Forest Dist-
rict which will re-evaluate the various harvesting and transportation
system possibilities of the upper Kimsquit and Gamsby areas. The re-
sults of this study will appear as an addendum to this plan during
future updating. For planning purposes a decision on how and when the
Gamshy is going to be harvested must be made as quickly as possible.
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8.2 A Sustained-Yield Management Area

The concept of a sustained yield management unit that would include
the Kimsquit watershed was first documented in the Bella Coola
Regional Study in 1975,

In order to ensure harvesting takes place on stands other
than those in the main valley bottom, conditions of operation
should force the Licensee to operate over as large an areas
as possible. For example, a management unit encompassing the
Dean, Kimsquit, Swallop and Sutslem sub-units would be suffi-
cient in size to ensure that a single Licensee has operations
in all types of stands. The Licensee would be required to
prepare a five-year development plan for the total area. The
easily logged stands on the better sites will be required to
offset harvesting costs of less accessible sites.

The costs of timber development in the Sutsiem and Swallop drainages
will be extremely high. The cost of siiviculture work and the access-
ing of the remaining timber in the Dean valley will be extremely high.
These drainages may not be developed without the off-setting influence
of a lower cost situation like the Kimsquit. The cost of re-estab-
fishment of coniferous stands in these minor drainages will be signi-
ficant. A sustained yield management unit would be established under
the terms of a Tree Farm Licence. Concern for long-term access would
be required to maintain access.
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9.0 RECOMMENDATIONS

The following recommendations specify action which is considered important
follow-up to the planning process, though not an inherent part of the
Kimsquit plan. Decisions on these matters for the most part fall outside
the authority of the District Manager. This section is primarily for the
consideration of the Regional Manager, Ministry of Forests, the Regional
Director, Ministry of Environment, and the Department of Fisheries and
Oceans. : :

1. It is recommended that intensive silviculture be undertaken in the
Kimsquit drainage. Projected TSA falldown, growing sites and long
term access makes the Kimsquit a favourable candidate for investment
in intensive silviculture. '

2. It is recommended that the Dean PSYU have a Class B re-inventory.

3. It is recommended that inter-agency field examinations at the develop-
ment plan stage be comprehensive enough to ensure that as cutting per-
mit applications which adhere to the development plan may be approved
without delay.

4, It is recommended that the Fish and Wildlife Branch continue to place
a high priority on identifying critical wildlife areas in that area
between Trapper Creek and Salahagen Creek. This information should be
available by 1985 for licensee development planning.
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APPENDIX 1:

Summary of Public Concerns

(Identified at a Public Meeting held in Bella Coola, B.C. on April 13, 1982)

A.

Designation
Band Council.

Response:

of the watershed as a park was requested by the Bella Coola

The matter of proposed timber harvesting development in the
Kimsquit watershed was referred to Parks Branch, who indicated

*that they had no interest in the watershed. The Band Council

was advised that the designation of the valliey as a park was
not within the terms of reference of the plan.

Protection of fisheries and wildlife resources was demanded.

Response:

Recognition

Response:

Accusations
tial.

Response:

The terms of reference of the plan have identified this as key
reason for the plan; the Fish-and Wildlife resources have been
provided for in the plan.

of native food fishing rights requested.

Nothing within the scope of this plan shall be in any way
interpreted to affect native food fishing rights in the ‘
Kimsquit watershed.

had been made that logging plans previously had been confiden-

Public concern regarding timber allocation and extraction had
been low key prior to 1978. Logging plans have never really
been confidential - they simply were not formal]y requested by
or presented to the public for comment.

The total annual allowable cut in the north half of the Mid Coast TSA
should not be allowed to come out of the Kimsquit watershed - impact on
Other resources would be too severe.

Response:

The Forest Service concurs.

Houtd the information from the other studies that have occurred-in the
watershed be used? How would this information be used?

Response:

Information from studies conducted by the Department of
Agriculture, the Fish and Wildlife Branch and the Department .
of Fisheries and Oceans, in addition to information provided
by the Licensee and the Forest Service, was utilized to
develop this plan.
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The planning process is biased to the Forest Service viewpoint - an
interdisciplinary resource management agency should adjudicate integrated
resource management planning. _

Response: The Forest Service has legislated responsibility to integrate
resource uses, in consuttation with other agencies and the
private sector.

Resource trade-offs in the Kimsquit watershed will be inevitable; the
benefits from single-use of the salmon resource may be greater than single
use of the timber resource.

Response: The Forest Service is managing the Kimsquit watershed as part
- of the provincial forest, for a variety of resource use

benefits including timber, recreation, wildlife and water,
This is consistent with the purposes of provincial forest land
as outlined in legislation and regulations. The tnclusion of
the watershed within the provincial forest was confirmed by
the Environment and Land Use Technical Committee, which
reports to Cabinet, at the time direction was given to the
Ministry of Forests to prepare the plan.

Cost/benefit analysis of single-uses of the resources (in the Kimsquit)
should occur; resource allocations should be made based on such analysis.

Response: It was not within the terms of reference of this plan to
conduct a cost/benefit analysis of single-use allocations of
the resources in question, nor should there be a single-use
allocation of resources in a provincial forest on that basis.

Department of Fisheries & Oceans involvement in the operational and
long-term planning for the watershed is perceived as insufficient.
Relative effectiveness of the DFO field staff deemed subject to guestion.

Response:  The local public perception that the DFQ field staff have not
been involved in supervising the operational and long-range
planning in the watershed is totally erroneous; in actual
fact, they have been intimately involved in assisting the
Forest Service to supervise all critical road construction,
development plans, cutting permit applications, and develop-
ment of the watershed management plan.

Logging plans have never been made available before far enough in advance
for the public tc have an opportunity for meaningful comment, even after
numerous requests from members of the public.

Response: To a certain extent, this is probably true; however, the local

pubtic previously had never really indicated a serious interest
in pursuing the acquisition of such information.
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M.

Other watersheds in the Dean Channel area should be utilized to make up the
difference in the annual allowable cut that the Kimsquit can absorb
environmentally and what the licensee has been granted a legal right to.

Response:  The Forest Service concurs with this recommendation.
Salmonid enhancement potential of the watershed should be assessed.

Response:  The Forest Service concurs.

Hould the watershed be inventoried for archeological and Native heritage
sites? MWho is responsible for such inventories? Is private funding for
such inventories available? '

Response:  The Heritage Conservation Branch of the Ministry of the
Provincial Secretary and Government Services is responsible
for inventorying archeological and native heritage sites, and
they advise that no such sites have been identified in the
Kimsquit valley. The Heritage Conservation Branch provided
the Mid Coast Forest District with information regarding
funding of private inventories of heritage and archeological
sites which was then forwarded to the Bella Coola Band Council.

Had the trapline owner in the watershed been allowed an opportunity for
input into the Kimsquit pian?

Response:  The Ministry of the Environment, Fish and Wildlife Branch

advises that there are no active traplines in the Kimsquit
watershed.

KMhat will be the econcmic benefit to the Tocal community from timber

harvesting in the Kimsquit?

Response:  Stumpage fees paid by the licensee will be added o government
revenues which will in turn assist the provincial and local tax
base. Licensee representatives present indicated that logging
jobs in the Kimsquit operation are available to qualified
people.

Hill herbicides be used in the Kimsquit?

Response:  Yes. It is anticipated that increased siltvicultural work
throughout the Mid Coast Forest District will rely on the use
of herbicides as an integral element of brush abatement
programs during the first ten years of the life of newly
planted forests on brush sites.

Will the governmenf recognize "outside" expertise on the question of how
sensitive the resources in the watershed are? MWould development plans be
altered or ceased if this expertise recommended the same?

Response:  Any outside information or expertise will be welcomed and
given due consideration in the development of the Kimsquit
Integrated Resource Management Plan. Alterations to Develop-
ment Plans may be made by the District Manager whenever such
input demonstrates that resource management practices may be
improved.
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APPENDIX 2: Ecosystem Classification System of the Ministry of Forests
(Adapted from Pojar, 1983)

The Ministry of Forests ecosystem classification system utilizes two levels of
classification: the ecosystem and bicgeoclimatic levels.

fcosystem Levels of Classification

Classification at ecosystem tevels involves small areas relatively homogeneous
in vegetation, soils, and implicitly in patterns of nutrient and energy
dynamics, whereas classification at biogeoclimatic levels involves broad
geographical areas of similar climate.

The most commonly used taxonomic categories within the ecosystem area of
emphasis are ecosystem association and ecosystem type. However, phases of
ecosystem associations are also recognized and used although the phase is not a
formal category in the classification.

Ecosystem type - An individual ecosystem consists of a plant community plus the
soil polypedon upon which the community occurs., Similar plant communities recur
in similar habitats, as do similar soil polypedons. The classification groups
similar plant communities into plant associations, and similar (in terms of
humus form, horizons, texture, reaction (pH), parent materials, rooting depth,
and coarse fragments) soil polypedons into soil families. An ecosystem type is
defined as all land areas capable of producing vegetation belonging to the same
climax plant association on soil of a single soil family.

Ecosystem association - The ecosystem association is defined as all land areas
capable of producing vegetation belonging to the same plant association at
climax. Thus an ecosystem association is a group of related ecosystems

physically and biologically similar enough that they have or would have similar
vegetation at climax.

Climax {or where necessary advanced seral) conditions are used to characterize
ecosystem associations because, as the culmination of ecological succession, the
climax association best reflects the integration of environmental factors. One
ecosystem association may include a variety of disturbance-induced, or seral,
gcosystems, but succession will ultimately result in similar plant communities
at climax throughout the association. Use of the climax plant association to
name ecosystem associations does not imply that climax vegetation dominates the
present landscape. Many ecosystems in B.C. reflect some form of disturbance and
are in various stages of succession towards climax.

At this level of the classification the vegetation is utilized to define the
taxon of ecosystem association. Although such an approach risks
over-simplification, its utility validates it to some extent; vegetation may be
readily observed and described. Furthermore, plants integrate and reflect all
other ecosystematic factors (c¢limate, nutrient and water levels, time, etc.);
vegetation is a product as well as a part of the environment.
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For these and reasons of brevity and familiarity the ecosystem association is
labelled with the name of the climax plant association. For example, there is,
in the Sub-Boreal Spruce Zone, the Picea glauca x engelmannii - (Abies
lasiocarpa) - Lonicera 1nvolucrata - Equisetum (arvense, sylvaticum, pratense)
ecosystem association or, collogquially, Horsetail Flat. Ideally, the name for
this
ecosystem unit would incorporate features of physiography and soils, but that
would be impractical. But a reference to the Spruce - (subalpine fir) -
Lonicera - Equisetum ecosystem association signifies that group of ecosystems
that occur at the base of siopes or in depressional areas, over poorly to
moderately drained fluvial, morainal or lacustrine parent materials; that have
developed Gleysols, Dystric Brunisols or Cumulic Regosols and Hydromoder or
Rawmoder humus
forms; that generally have an excess of 5011 water and an abundance of nufrients
but often poor soil aeration; and which at climax develop vegetation that may
be characterized by the Picea - (Abies) - Lonicera - Eqguisetum plant assocta-
tion. Providing the classification is adequately described, explained, and .
understood, a relatively simple name can convey a gxeat deal of useful infor-
mation about individual ecosystems 1n the field.

Ecosystem association phase - Scmetimes the ecosystem association, which is a
fundamental theoretical unit in the classification, may also be the operational
unit upon which to base silvicultural and other management decisions. For
example, to make his prescriptions it may be enough for the forester to know
that a sub-boreal site belongs to the Pine-lichen, or to the Horsetail Flat
‘ecosystem

association. However, in many cases the ecosystem association must be sub-
divided into more operationally significant units. This is especially true of

those widespread ecosystem associations that encompass quite a range of habitat
conditions.

The ecosystem association phase (or ecosystem phase for short) is used for
better site differentiation and identification. The ecosystem phase is
basically a functional subdivision of the ecosystem association and recognizes
some property or attribute that may be useful or significant to the users of
the classification. For example, recognition of two general particle size
classes (coarse and fine) as two phases of widespread sub-boreal ecosystem
associations,
- gives much more meaning to silvicultural interpretations of these units. Other
ecosystem phases might be based on slope classes, aspect, soil climate,
successional status of the vegetation, or some other useful feature of the soil
or vegetation. The ecosystem phase thus reflects the variation contained
within ecosystem associations, and allows differentiation of recognizable and
repeatable sub-units of the ecosystem association for management,
silvicultural, or purely descriptive purposes.

81ogeoc11mat1c levels of classification

The biogeociimatic area of emphasis provides higher categories in the taxonomic
hierarchy to accommedate further generalization of ecosystem units, based mainly
on climatic relationships. <Classification, characterization, and mapping of
biogeoclimatic units are the major activities carried out at these levels.
Biogeoclimatic units or categories commonly used by the Minisfry of Forests are
the zone, subzone, and variant. In addition, phases are recognized and used,
but the phase is not a formal category in the classification.
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Biogeoclimatic subzone - A distinct climatic climax or zonal ecosystem
association characterizes a subzone. A subzone thus consists of unique
sequences of geographically related ecosystems in which climatic climax
gcosystems are members of the same zonal ecosystem association. Such sequences
are influenced by one type of regional climate. Subzones are the basic units
of biogeocliimatic classification, and are the first to be recognized in the
clasification process. _

Note that the two sections of the classification are Tinked through the
fundamental relationship between the zonal ecosystem association and the
subzone. : :

Biogeoclimatic variant - Subzones also contain considerable variation, for which
we have provided the biogeoclimatic category of variant. Vartants reflect
further differences in regional climate, and are generally recognized for areas
that are drier, wetter, snowier, warmer, or colder than other areas in the
subzone. These climatic differences result in corresponding differences in
vegetation, soil, and ecosystem productivity. The differences in vegetation
may be expressed as changes in the proportion and vigour of certain plant
species, or differences in successional development or in the overall pattern
of vegetation over the landscape. Differences in soils may be confined to the
variation in intensity of certain soil-forming processes and not be markedly
expressed in morphological features. Thus, variants are characterized by a
distinct zonal ecosystem association plus a supplementary combination of
climatic factors.

Biogeoctimatic zone - Subzones with affinities in ciimatic characteristics and
zonal ecosystems are grouped into zones. A biogeoclimatic zone is defined as a
large geographic area with a broadly homogeneous macroclimate. Consequently a
zone has characteristic webs of energy flow and nutrient cycling, and typical
patterns of vegetation and soil. Zones are characterized by closely related,
zonal ecosystem associations. Zones also have characteristic, prevailing soil-
forming processes, and one or more typical, major, climax species of tree,
shrub, herb, and/or moss. Zones are usually named by one or more of the
dominant shade-tolerant tree species (the Alpine Tundra Zone is a self-
explanatory exception) capable of self-regeneration in zonal ecosystems; a
geographical modifier is often added to the name.
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APPENDIX 3: Distribution of Ecosystem Units by Area

- areas were calculated using a dot grid (1 dot equals 1/2 hectare at
1:20 000> and a planimeter (accuracy of areas; + | hectare).

Lower and Middle Kimsquit

/01

/01a
/0171 -
0172
/03
/04
/05
/06
/06a
107
/01

/01

/01

/01a

/01a

CWHhy ~ Mid Coast Drier Transitional Subzone; Transitional Hem]ock
Douglas fir - (Amabilis fir - Red Cedar) Varlant

Zonal hemlock - Douglas fir - Vaccinium - moss ecosystem

cassociation ... oL L L L o s s e e 1 354
Herb Variation . . . . . . . . . . . . . . . ... ... 408
Folisolic phase . . . . . . . . . . . . . e 70
Steep colluvial phase . . . . C e e e 23
Submesic hemlock - moss ecosystem assoc1atlon D e 228
Moist oak fern - moss ecosystem association .. . . . . . . 646
Devil's club - fern ecosystem association . . . . C 97
Floodplain spruce - devil's ciub ecosystem assoc1atlon R 81
Cottonwood ~ salmonberry variation . . . . . . . . . . .. 180
Skunk cabbage ecosystem . . . . . . 74

Zonal hemlock - Douglas fir - Vacc1n1um - moss ecosystem
association single order complex with /04 Moist ocak fern - moss
ecosystem association . . . . . 279
Zonal hemlock - Douglas fir - Vacc1n1um - moss ecosystem
association single order complex with /05 Devil's club - fern
ecosystem association . . . . 231
Zonal hemlock - Douglas fir - Vacc1n1um - moss ecosystem
association single order complex with /07 Skunk cabbage

gcosystem . . AP 10
Herb Variation s1ng}e order comp]ex W]th 101/2 Steep

colluvial phase . . . 122
Herb Variation single order comp]ex w1th /03 Submes1c hemlock—

moss ecosystem association . . . . . . . . ..o, 8
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/01a
/0la

/03

/04
/04

/04
/05
/05
/05
/05

107
/01

Herb Variation single order complex with /04 Moist ocak
fern - moss ecosystem association . . .
Herb Variation single order complex with /05 Dev1] s
club - fern ecosystem association . . .
Submesic hemlock - moss ecosystem assoczatlon 51ngle oader

complex

with /01 Zonal hemlock - Douglas fir - Vaccinium

- moss ecosystem association

Moist oak
complex
Moist oak
complex
Moist oak
complex

fern - moss ecosystem assoc1at10n s1ngle order

with /0la Herb Variation

fern - moss ecosystem assoc1at1on 31ng}e order
with /05 Devil's club - fern ecosystem association
fern - moss ecosystem association single order
with /06 Floodplain spruce -~ devil's club

ecosystem association .

Devil's club - fern ecosystem assoc1at1on 51ngle order comp]ex
with /01 Zonal hemlock - Douglas fir - Vaccinium - moss
ecosystem association . . .

Devil's Club - fern ecosystem assoc1at1on s1ng]e order complex
with Ola Herb Variation . .

Devil's club - fern ecosystem assoc1at10n s1ng1e order comp]ex
with /04 Moist oak fern - moss ecosystem association . .

Devil's club - fern ecosystem association single order complex
/04a Douglas fir ~ sword fern variation . . : -

Skunk cabbage ecosystem single order complex w1th /04a Dougtas
fir sword.fern variation . .

Zonal hemlock - Douglas fir - Vacc1n1um - moss ecosystem

association second order complex with /04 Moist oak fern - moss

gcosystem association and /05 Devil's club - fern ecosystem
association .

SUB TOTAL - CHHh,:
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547

26
67
227

48

22

16

34

10

8
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Upper Kimsquit

/01

/01b
101/1
/01/2
/03

/05
106
/06a

107
/01

/01

/01b
ha/06

CWHi; - Mid Coast Wetter Maritime Subzone, Eastern Transitional

Hemlock - (Amabilis fir) Variant.

Zonal hemiock - amabilis fir - Vaccinium - moss ecosystem
association and /-la Cold air drainage variation .............
Herh phase .o e e e e
FOTisol e Phase Lo i et e e e
Shallow SOTT PRASE i i e e et e
Moist hemlock - amabilis fir - Vaccinium - fern ecosystem
ASSOCTAL ON Lo e e e e
Devil's club - oak fern - leafy moss ecosystem association ...
Floodplain spruce - devil's club ecosystem association .......
Cottonwood variation ... .. i i e
Skunk cabbage swamp ecosystem association ......... ... ... ...
Zonal hemlock - amabilis fir - Vaccinium - moss ecosystem
association single order complex with /05 Devil's club -
cak fern - leafy moss ecosystem association ...... ... ... ... . ...
Zonal hemlock - amabilis fir - Vaccinium - moss ecosystem
association single order complex with /07 Skunk cabbage swamp
ecosystem association ... i e
Herb phase single order complex with /05 Devil's club - oak
fern - leafy moss ecosystem association ...... .. ... it
Floodplain spruce - devil's club ecosystem association second
order complex with /05 Devil's club - oak fern - leafy moss
ecosystem association and /01 Zonal hemlock - amabilis fir -
Vaccinium - moss ecosystem association ... . il
SUB TOTAL - CHHi

3

TOTAL - BOTH VARIANTS

71 -

122
420

44
101

134
57
165

56
68

839

169

152

18
2945

7434

ha
ha
ha
ha
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ha
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ha
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APPENDIX 4: Silviculture Interpretation for the CWHi: and
CWHh; Variants, Mid Coast TSA.

4.1 CWHis;-Eastern Transitional Hemlock (Amabilis fir) Variant

Chhis /01 Zonal hemlock - amabilis fir - Vaccinium - wmoss ecosystem
, association

Activity

Prescription Cautions

Species selection

Reproduction method
Site preparation
Logging

Burning

Regéheration
Brushing and weeding

Species selection

Site preparation
Logging

Burning

Regeneration

Hw and Ba are preferred - Fd may be preferred on
some S-facing slopes but
not in valley bottoms.

Clearcut
No restrictions - Minimize disturbance on
- shallow soil phase [CHHi
1/017(b>1 and on bouldery
colluvium. ,
0K - Avoid on bouldery collu-

vium and shallow soil
phase and steep coliuv-
ium slopes.

Naturals preferred
Not required.

Comments

Cw and P! acceptable. Bl acceptable in cold air drain-
age variation [CWHi3/01(1)]. Sxe is acceptable but may
suffer severe weevil damage.

Mixing of organic matter with mineral soil is desirable
particularly in the folisolic phase [CWHi1/01Ca>].
Where advanced regeneration is desirable, minimize dis-
turbance.

May be desirabie to reduce organic accumulation in the
Folisolic phase. Avoid burning when opting for natural
regeneration.

Natural regeneration is preferred. Fill planting is a
viable option where naturals have not successfully
established themselves. In large clearcuts planting
maybe requived. Survival of germinants may be pcor in
dry years.
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Spacing Spacing will probably be required. At the time of
‘ spacing, selection of leave frees should be done on a
microsite basis for all preferred and acceptable
species. Espacement depends on management objectives.

Intensive Forestry These ecosystems are excellent candidates for inten-
sive management. '
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CWHi3/02

Submesic hemlock - (amabilis fir - Vaccinium) - moss ecosystem

association.

Activity

Prescription Cautions

Species selection
Reproduction method
Site preparation
Logging
Mechanical
Logging
Reforestation
Brushing and weeding

Species selection

Site preparation
Logging

Burning

Reforestation

Spacing

Intensive Forestry

Fd, P1 are preferred - Avoid using Fd in cold
air drainage areas.

Clearcut

Minimize disturbance
Unfeasible

Don't burn

Plant Fd or Pl

Not necessary

Comments

Hw is acceptable.

Mixing of organic matter with mineral soil may be desi-
rable where there are deeper well drained soils, other-
wise minimize disturbance.

Will lead to decrease in water-holding capacity and
therefore in productivity.

Plant Fd or P1. These ecosystems can be naturally re-
generated with Hw particularly if there is a shortage
of stock.

Wider espacement is recommended to avoid root competi-
tion in very shallow soils.

These ecosystems are generally poor candidates for in-
tensive forest management.

- 74 -



CWH13/03  Moist hemlock - amabilis fir - Vaccinium - fern ecosystem
association

Activity Prescription Cautions

Species selection Ba, Sxe preferred - Fd is preferred on S as-
pect only. Spruce wee-
vil may cause extensive

" damage.
Reproduction method Clearcut
Site preparaticn _

Logging No constraints - Minimize disturbance on
steep colluvial slopes,
particularly those in
danger of moving.

Burning 0]4 ' - Avoid burning steep col-
Juvial slopes, those in
danger
of mass wasting, and
skeletal soils.

Reforestation Fill plant Sxe in .- Plant Ba if required.
advanced Ba regeneration
Brushing and weeding Not required - If planting is delayed
_ for too long a brush
problem may develop.
Comments
Species selection Hw and Cw are acceptable.

Site preparation :
Logging Active colluvial slopes are commen in this variant.
[t is important to minimize disturbance.

Reforestation A stand may be fully stocked with Hw and Ba and thus
- planting will not be required. The decision to go for
natural regeneration is best made prior to logging.

Brushing and weeding Alder may be a problem on steep colluvial slopes. Sit-
ka alder is freguently found on slide tracks in this
variant. Brushing and weeding maybe vequired if stock-
ing is not brought up to standards quickly after logg-
ing.
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Spacing ‘ Will probably be required. Species selection should
be done on a microsite basis for acceptable and pre-
ferved species. Espacement depends mainly on manage-

" ment objectives. : .

Intensive Forestry These ecosystems are excellent candidates for intensive
management.
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CWHi3/04 Lady fern ecosystem association

Activity

Species selection

Reproduction method
Site preparation
Logging
Mechanical
Burning
Reforestation
Brushing and weeding

Species selection

Site preparation
Logging

Burning

Reforestation

Prescription Cautions

Sxe is preferred - Spruce weevil may cause

extensive damage.
Clearcut

Minimize disturbance

Don't

0K

Plant ASAP

Probably required. - Do regeneration survey
within one year of -
planting.

Comments

Cw Hw and Pl are acceptable. Fd may be acceptable but
avoid flooding and cold air drainage phenomena.

Fine textured soils are susceptible to compaction and
erosion. Disturbance should be minimized. The degree
of disturbance will also affect brush hazard. Some-
times surface seepage is present. Try to fall trees
away from these sensitive areas. Do not yard down
areas of seepage as severe erosion may be the result.
These ecosystems are best logged during the driest sea-
son. large organic debris can be important in reducing
erosion and maintaining productivity. Felling and
yarding should be completed in one season.

Although burning may not affect long term productivity,
it may further increase erosion in these ecosystems
through the reduction of ground vegetation that is
hotding soil in place.

Planting immediately after site preparation will pro-
vide for faster soil stabilization. Delays may lead

to an increased number and cost of brush control treat-
ments: Plant large healthy stock. Avoid container
stock on silty soils.
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CWH13/05

Devil's club - fern - Teafy moss ecosystem association

Activity Prescription Cautions
Species selection Sxe preferred . - Spruce weevil may cause
excessive damage.
Reproduction Clearcut
Site preparation 7
Logging Minimize disturbance - Excessive disturbance
may increase the pres-
ence of competing weed
species and lead to se-
vere erosion.
Mechanical Don't
Burning 0K - Don't burn on skeletal
: soils, bouldery collu-
vium and the steep col-
Tuvial phase [CWH13/05
: (a)].
Reforestation Ptant ASAP - Delayed planting will

Brushing and weeding

Species selection

Reproduction method

Site preparation
Logging

fead to the need for an
increased number of
brushing and weeding
treatments.

A regeneration survey
should be done within
one year of planting.

i

Treatment probably required

Comments

Ba, Cw, and Hw are acceptable.

A shelterwood method would most likely help to maintain
slope stabitity in the steep colluvial phase and im-
prove regeneration success on 50115 with high coarse
fragment contents.

Excessive disturbance will increase the growth and
vigour of competing weed species. [t may also tead to
increased erosion. These ecosystems should be logged
in the driest part of the year. Felling and yarding
should be completed in one season. Large organic de-
bris may be important in reducing erosion and maintain-
ing the productivity of these ecosystems.
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Burning

Reforestation

Brushing and weeding

Spacing

Intensive Forestry

Avoid burning on bouldery colluvium and steep colliuvial
phase. Some brush species may be more prolific after
burning.

It is imperative to plant as soon as possible after
site preparation, Delays will increase costs of estab-
Tishment and may lead to an increased need for the use
of herbicides. Plant targe, healthy stock. Avoid con-
tainer stock on silty soils. In bouldery colluvium,
natural regeneration may have to be relied upon. Ex-
pect to locate naturals in subsequent surveys.

Alder is best controlled by hack-and-squirt techniques
on the perimeter of the setting prior to iogging or be-
fore producing: seed following logging.

Shoutdn't be required.

These ecosystems are not preferred for commercial thin-

ning. Frequent disturbance will lead to increased ero-
sion,
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CWHi13/06

Floodplain spruce - devil's club - fern

Activity

Prescription Cautions

Species selection

Reproduction method

Site preparation
Logging
Mechanical
Burning

Brushing and weeding

Species selection

Reproduction method

Ss preferred ~ Spruce weevil may cause

extensive damage.

This method may lead to
unacceptable erosion and
sittation of streams.
Shelterwood or selection
methods may be more ap-
propriate.

Clearcut o -

Minimize disturbance

Don't

OK ' - Some species may be more
' prolific after burning.

A regeneration survey

should be done within

one year of planting.

Treatment required -

Comments

Ba and Cw are acceptable.

" Shelterwood and selection methods cause less overall

~disturbance to the ecosystem.

Site preparation
Logging

Burning

Reforestation

Excessive disturbance will increase the growth and
vigour of competing weed species. It may also lead to
excessive erosion. These ecosystems should be Togged
in the driest part of the year. Felling and yarding
should be completed in one season.

If burning, cottonwood should be felled. If not, allow
cottonwood to remain standing to reduce suckering (This
may be in contravention of Horker's Compensation Board
regulations). ‘

It is imperative to plant as soon as possible after
site preparation. ©Oelays will increase costs of estab-
lishment and may increase the need-to use herbicides.
Plant large healthy stock. Avoid container stock on
silty soils. Using stakes to mark seedlings may help
to locate them in subsequent surveys.
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CHWHi3/07

Skunk - cabbage swamp ecosystem association

Activity

Species selection

Reproduction method

Site preparation
Logging

Mechanical

Burning
Reforestation
Brushing and weeding

Species selection

Reproduction method

Site preparation
Logging

Mechanical

Burning

Prescription Cautions

Cw preferred
Selection or clearcut

Minimize disturbance - Small hummocks are im-
portant to overall pro-
ductivity.

Not recommended

With caution - Maintain hummocks

Natural or planting

Not required - If many rich ecosystem

indicator species are
present brushing and
weeding may be required.

Comments

Hw may be acceptable on hummocks. Cy and Hm are accep-
table in the cold air drainage situations. Ss may be
acceptable on hummocks in ecosystems where there are

an abundance of vich indicators. In most instances Ss
is unacceptable.

Selection method is useful where there are only a few
merchantable stems per hectare. In this situation
stagnant water is usually found at or above the soil
surface.

Excessive disturbance will create conditions unsuitable
for conifer establishment. Logging will inevitably
result in an increase in the water table.

Drainage may marginally improve growing conditions par-
ticularly in organic soils. It is uniikely to be of
significant advantage in gleysolic conditions unless
these are caused by ortsteins, for example, that can be
broken using mechanical site preparation.

Acceptable practice provided drier hummocks are main-
tained.

- 81 -



Brushing and weeding Probably not required particularly when regenerating
Cw.

Spacing : Shouldn't be required. HWider espacement will decrease
the risk of blowdown.

Intensive Forestry This ecosystem unit is a poor candidate for intensive
management unless it can be effectively drained.

!
jwe]
[R]

1




4.2 CHHh;-Transitional Hemlock-Douglas Fir (Amabilis Fir-Red
Cedar) Variant

CHHh3/01  Zonal hemlock - (Douglas-fir) -~ Vaccinium - moss ecosystem
' association

Activity Prescription Cautions
Species selection - Fd preferred
Reproduction method Clearcut
Site preparation
Logging No restriction - Minimize disturbance on
' steep colluvial phase -
CWHh3/01(b)
Mechanical Unnecessary
Burning oK . - On steep colluvial phase

organic matter may be
the prime rooting medium

- avoid burning
Regeneration Plant Fd

Brushing and weeding Not required

Comments

Species selection Hw, Ss, Cw, P1 acceptable. Hw is preferred on Foliso-

' Tic phase —~[CWHh3/01(a>] if mineral soil exposure can-
not be achieved. Ss may suffer extensive damage from
the spruce weevil. Cw is an acceptable second species
choice on N exposures. Amabilis fir is unacceptable
here.

Site preparation

Logging Organic matter helps to maintain slope stability on the

steep colluvial phase and may provide the best rooting
medium for tree establishment. Reduction of organic
matter in the folisolic phase is desirable unless un-
derlain by bedrock. Mixing of organic matter with soil
is desirable on coarse textured soils.

Burning This may be desirable to reduce organic accumulation
in the folisolic phase, unless underlain by bedrock.
Avoid burning steep colluvial slopes with skeletal
soils. Dry ravel movement (small stones rolling down-
hi11) may prevent successful establishment. Further-
more, organic matter may be the best rooting medium in
this phase. Burning may be useful for species conver-
sion.
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Regeneration

Spacing

Intensive Forestry

Plant Fd where feasible. Advanced regeneration of Hw
may be desirable where planting is not feasible.

If not burnt spacing will probably be required. At the
time of spacing, species selection for leave trees
should be chosen on the basis of microsite for all pre-
ferred and acceptable species. Espacement is variable,
and depends on management objectives.

These ecosystems are excellent candidates for intensive

management. They offer many management options, and
have few constraints.
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CWHh3/02  Dry Douglas—fir - salal - kinnikinnick - moss - lichen ecosystem
association

Activity . Prescription Cautions

Avoid Logging
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CWHh3/03

Submesic hemlock - moss ecosystem association

Activity

Prescription Cautions

Species selection
Reproduction method

Site preparation
Logging
- Mechanical
Burning
Reforestation
Brushing and weeding

Species selection
Reproduction

Site preparation
Logging

Burning

Reforestation

Brushing and weeding

Spacing

Intensive Forestry

Fd or Pl preferred
Clearcut -~ Small clearcuts are pre-
' ferable for reproduction
of Fd.

" Minimize disturbance
Not necessary
Don't burn
Plant P1 or Fd
Not necessary

Comments

Other species are not acceptable.

Small clearcuts are preferable for reproduction of Fd.

Mixing of organic matter with loamy textured soils is

desirable. Hemimors are best kept intact over coarse

textured and skeletal soils, where mixing will decrease
~moisture-holding capacity.

Reduction of organic matter will lead to decreased
moisture retention. On skeletal soils organic matter
may provide the only rooting medium.

Plant P] or Fd where feasible. If relying on natural
regeneration use small clearcuts or shelterwood method
of reproduction.

Reducing brush competition in the Douglas-fir - salal
variation [CWHh3/03(1)1 and the Vaccinium variation
[CHHh3/03(2>] may increase moisture availability for
coniferous growth. It s unlikely that substantial
gains can be made from this treatment on coarse tex-
tured or skeletal soils.

Wide espacement is recommended to reduce root competi-
tion for moisture.

These ecosystems are poor candidates for intensive man-

agement due to the prevailing moisture deficit through-
out most of the growing season.
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CHWHh3/04

Moist oak fern - moss ecosystem association

Activity Prescription Cautions
Species selection Fd
Reproduction method Clearcut
Site preparation '

Logging No constraints - Minimize disturbance
where potential compet-
ing weed species are
present before logging
and on soils with a high
coarse fragment content.

Mechanical Unnecessary

Burning OK - Avoid on soils with high
coarse fragment content
(e.g., bouldery collu-
vium) .

Reforestation Plant Fd
Brushing and weeding Probably not required - Required if brush spe-

Species selection

Site preparation
Logging

Reforestation

Brushing and weeding

cies present before log-
ging and reforestation
delayed.

Comments

Hw, Cw, Ss, Ba and P1 acceptable. Ba is acceptable on
N aspects only. The sword fern variation [CWHh3/04(1)]
is the most productive ecosystem for Douglas-fir in the
Coastal Mestern Hemlock zone (see Klinka and Carter
1980) .

Heed species competition with conifers for Tight could
become an obstacle to successful plantation establish- -
ment. This can best be assessed prior to logging.

Piant Fd. If weed species are a problem prompt refor-
estation with 2-0 BR stock should avoid the need for a
brushing and weeding treatment.

Unlikely to be required particularly if the recommended
action is taken as described above.
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Spacing . Probably required. Species selection should be done
on a microsite basis for acceptable and preferred spe-

cies. Espacement depends mainly on management objec-
tives. :

Intensive Forestry These ecosystems are excellent candidates for intensive
management.
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CWHh3/05

Devil's club - fern ecosystem association

Activity

Prescription Cautions

Species selection

Reproduction method
Site preparation
Logging

Mechanical
Burning

Reforestation

Brushing and weeding

Species selection

Site preparation
Logging

Burning

Fd or Ss preferred - Fd is intolerant of
flooding. Ss may be
subject to extensive
damage from the spruce
weevil,

Clearcut

Minimize disturbance - Excessive disturbance
may increase presence
of competing weed spe-

cies and lead to severe

grosion.

Unnecessary

0K - Some brush species may
be more prolific after
burning.

Plant ASAP - Delayed planting will

lead to the need for an
increased number of
brushing and weeding
treatments.

A regeneration survey
should be done within
one year of planting.

Treatment probably required -

Comments

Ba, Cw and Hw are acceptable. Ba should be restricted
to N aspects. Cw is a desirable second species choice
due to its shade tolerance.

Excessive disturbance will increase the growth and
vigour of competing weed species. It may also lead to
increased erosion. These ecosystems should be logged
in the driest part of the year. Felling and yarding
should be completed in one season. Large organic de-
bris may be important in reducing erosion and maintain-
ing the productivity of these ecosystems.

Avoid on bouldery colluvium.



Reforestation It is imperative to plant as soon.as possible after
site preparation. Delays will increase costs of estab-
lishment and may lead to an increased need for the use
of herbicides. Plant large healthy stock. Avoid con-
tainer stock on silty soils. In bouldery coltuvium
natural regeneration may have to be relied upon. Ex-
pect a long time before stand establishment is
achieved. Using stakes to mark planted trees may help
to locate them in subsequent surveys.

Spacing Shouldn't be required.

Intensive Forestry These ecosystems are not preferred for commercial
thinning. Frequent disturbance will lead to increased
erosion.



CHHR3/06

Floodplain spruce - devii's club - fern ecosystem association

Prescription

Activity Cautions
Species selection Ss preferred - Ss may suffer exten-
' sive weevil damage.
Reproduction method Clearcut - May lead to unacceptable
erosion and siltation
of streams. Shelterwood

Site preparation
Logging

Mechanical
Burning

Brushing and weeding

Species selection
Reproduction method

Site preparation
Logging

Burning

or selection methods may
be more appropriate.

Minimize disturbance - Excessive disturbance
wWwill increase erosion
and presence and vigour
of competing weed spe-

cies.

Don't :

0K - Some brush species may
be more prolific after
burning.

Treatment required - A regeneration survey

should be done within
one year of planting.

Comments

Ba and Cw are acceptable. Fd may be acceptablie on
older terraces where flooding is unlikely to occur.

Shelterwood and selection methods cause Tess overall
disturbance to the ecosystem.

Excessive disturbance will increase the growth and
vigour of competing weed species. It may also lead to
excessive erosion. These ecosystems should be lYogged
in the driest part of the year. Felling and yarding
should be completed in one season.

If burning, cottonwood should be felled. If not, allow
cottonwood to remain standing to reduce suckering.
(This may be in contravention of Worker's Compensation
Board regulations).



Reforestation

Brushing and weeding

Spacing

Intensive Forestry

It is imperative to plant as soon as possible after
site preparation. Delays will increase costs of estab-
lishment and may increase the need to use herbicides.
Plant large healthy stock. Avoid container stock on
silty soils. Using stakes to mark seedlings may help
to locate then in subsequent surveys.

Cottonwood can best be controlled by hacking and squir-
ting prior to logging.

Not required.

A poor candidate due to its susceptibility to erosion;
minimize disturbance.



CWHh3/07

Skunk cabbage ecosystem association

Activity

Prescfiption Cautions

Species selection

Reproduction method

Site preparation
Logging

Mechanical

Burning
Reforestation
Brushing and weeding

Species selection

Reproduction method

Site preparation
Logging

Mechanical

Burning

Brushing and weeding

Cw preferred
Selection or clearcut

- Small hummocks are im-
portant to overall pro-
ductivity.

Minimize disturbance

Not recommended
With caution
Natural or planting
Not required

- Maintain hummocks

- If many rich ecosystem
indicator species are
present brushing and
weeding may be required.

Comments

Hw may be acceptable on hummocks. Ss may be acceptable
on hummocks in ecosystems where there are an abundance

of rich indicators. In most instances Ss is unaccept-
able.

Selection method is useful where there are only a few
merchantable stems per hectare. In this situation
stagnant water is usually found at or above the soil
surface.

Excessive disturbance will create conditions unsuitable
for conifer establishment. Logging will inevitably re-
sult in an increase in the water table.

Drainage may marginally improve growing conditions par-
ticutarly in organic soils. It is unlikely to be of
significant advantage in gleysolic conditions unless
these are caused by ortsteins, for example, that can

be broken using mechanical site preparation.

An acceptable practice provided drier hummocks are
maintained.

Probably not required particulariy when regenerating
Cw.
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Spacing Shouldn't be required. Wider espacement will decrease
the risk of blowdown.

Intensive Forestry These ecosystems are poor candidates for intensive man-
agement unless they can be effectively drained.
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APPENDIX 5: Silviculture Guidelines and Standards for
CWHiz and CWHna Variants, Mid Coast TSA

5.1 - CWHia

SILVICULTURAL GUIDELINES AND STANDARDS

S.s. = stocking standards; K = one thousand; F.G. = free growing
F.G. = Last whorl is equal to or above brush competition.
AREA DESCRIPTION GUIDELINES STANDARDS
Eco- Target Method | Min. Species Minimum S.s. Min. Regen. | F.G. Survey
system S.s. Leader Intertree | Delay years from
Unit Growth Spacing establishment
in cm
Pref Acc P1 Fdi iQther Min Max
01 1-1.4K plant or 15 Hw §s%-*,Cw,Ba,P1’ 600 | 550! 650 2.5m 6 3 5
natural Fd*,Ba? Fd#
02 1-1.4K plant or 15 Fd,P1 Hw ' 600 | 550 650 2.5 m 6 3 3
{P1,1-2K) | natura’ {P1,18)
03 1-1.4K plant or 15 Ba,Ss%-2 Ss°%,Cw,Fd®,Hw 600 | 550 650 2.5 m 6 3 5
natural P1
04 1-1.4K plant or 18 §g5-3 $s% % Hw,Cw, P17 600 | 550| 650 2.5 m 6 3 5
natural ) Fd*
05 1-1.6K plant 18 Sgs5- 3 Cw,Ba,Hw,8s5-* ' 650 2.5 m 2-3! 5 8
06 1-1.4K plant 18 Ss°-3 Cw,Ba,Hw®, 8553 650 2.5 m 2-31 5 8
97 1-1.4K plant or 18 Cw Hw,5g%- 3 © 650 2.5 m & 3 5
natural .




Regen delay is two years from initiation of harvesting unless site prepara-
tion is prescribed in which case regen delay is three years from initiation
of harvesting. .

Preferred on rich herb variation.

Weevil may cause extensive damage.

On S. aspects only.

This may be hybrid spruce - care must be taken with provenances.

Acceptable where there is an abundance of rich ecosystem indicators and
presence of cry hummocks.

Acceptable on short rotation only.

Acceptable on deep organic humus (mors) greater than 15 cm deep.

NOTE: B! may replace Ba, and Hm replace Hw, in the above guidelines, for the

cold air phase.
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5.

2 - CWhh;

SILVICULTURAL GUIDELINES AND STANBARDS

F.G. = free growing

S.s. = stocking standards; K = one thousand;
F.G. = Last whorl .is equal to or above brush competition.
AREA ﬁESCRIPTION GUIDELINES STANDARDS
£Cco- Target Method Min. Species Minimum Min. Regen. F.G. F.G. Survey
system S.s. Leader $.5.7 Intertree | Delay?® Tree years from
Unit Growth Trees/ Spacing establishment
in em! hectare
Pref Acc Min Max
01 1.2K plant or| 18 Fd Hw,Ss*- 7 650 2.5 m 6 3 5
natural Cw,P1
(14 1.2K plant 18 Pl Fd 650 2.5m 6 3 5
03 1.2K plant 18 Fd,P1 Hw® 650" 2.5 m 6 3 5
04 1.2K plant ar| 25 Fd Hw,Cw,Ss”’ 650 2.5m 2-3 5 8
advanced
naturals Ba®,p1
05 1.2K plant 25 Fd®,ss7 Ba®,Cw,Hw 650 2.5 m 2-3 5 8
06 1.2K plant 25 $s”? Ba,Cw,Fd® 650 2.5 m 2-3 5 8
07 1.2K plant or| 18" Cw Hw®,Ss19-7 650 2.5m & 3 5
natural




10.

1.

. Target leader growth based on regeneration performance assessment of spruce

in the CWHf,. No figures available for Douglas-fir. These figures are
probably conservative estimates of leader growth for Douglas-fir.

. From 1983 stocking standards for Prince Rupert Forest Region.

. Regen. delay is two years from initiation of harvesting unless site prepara-

tion is prescribed in which case regen. delay is three years from initiation
of harvesting. : o

. OK on rich herb variation.

. OK as a minor species componant.

. Acceptable as a second species choice; requires shade or N exposure.'
. Leader Weevil may cause extensive damage.

. Intolerant of flooding.

. OK on drier hummocks only.

Acceptable where there are an abundance of rich ecosystem indicators and

-presence of dry hummocks.

Estimated value for western red-cedar.
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~ 66

Tabular Format for Basic Silviculture Standards

APPENDIX 6:
in Davelopment Planning
Basic Silviculture Standards for (Tenure)
Development Planning - Years: to
r DESCRIPTIQN OF SITE TARGET STANDARDS
Administrative Stocking Species Free Growing Assessment
BGC list of Product l.eader Minimum Regen.
(sub)zone | treatment (ecosystem) | Objectives|Standard |Method|Growth|Preferred|Acceptable| Stocking (2} Size Earliest [Latest
units’ (associations) (well- {em) (well-spaced/ |Delay | seedling/ (yr.) | (yr.)
Opening Block spaced/ha) ha) {yrs.)|brush ratio (2) (3)

(

(2)
(3)

1)

As denoted on Cutting Permit Map
Time period is measured from the start of harvesting
‘Time period is measured from year trees started growing on site

pursuant to the FOREST ACT, Section 145 and Section 9.01 of our license agreement, the standards to establish a crop of commercially valuable timber are

shown in the abgve table. These standards are considered an integral part of the agreement and our cperations will be conducted in accordance with them

Prepared by
R.P.F. signature

Licensee signature

Approved
Bistrict Manager




APPENDIX 7: Terrain Stability Assessment
(J.HW. Schwab, Ministry of Forests)

Survey and Mapping procedures

The area was pre-typed on 1:20 000 black and white air photographs after the
reconnaissance flight by fixed wing aircraft. The field survey consisted of
limited on the ground field checks with five transects run (Figure A1) and heli-
copter visits to most delineated units of moderate to extreme hazard. Road
development along the Tower K1msqu1t and into Polland Creek provide access to
some potential hazard sites'

Land units were delineated based on visible and inferred geomorphic features
such as: origin of materials, erosional processes (active or inactive) pattern
and form of the material, slope and vegetation. The delineated units were des-
cribed using the three class interpretive hazard system as described in Section
2. Sub-classes recognizing erosional processes were identified for the hazard
classes.

The interpretive hazard classes typed on air photégraphs were then transferred
on to 1:50 000 topographic maps by Hilma Feenstra using a zoom transfer scope.

An in-depth examination of surficial materials was not undertaken. However, a
surficial geology map (scale 1:50 000) and a report prepared by R.H. Louie

- €1975) of the Terrestrial Studies Branch, B.C. Ministry of the Environment is
available.

Erosion Hazard Classes

- Land unit delineation in the Kimsquit Watershed is based on a three class inter-
pretive system (Table 1). The three classes identify stability (erosion) hazard
and prescribe an operability constraint to the land unit. The constraints iden-
tified for a unit provide direction for long term forest development (road con-
struction and harvesting). The sub-classes used with the hazard classes des-
cribe the active or potential process in the unit (Table 2 & 3). '

Three Class Interpretive System*

Class 1: Land units that are predominantly stable, no natural instability prob-
Tems.

No instability limitations to clearcut harvesting.
Road construction requires an awareness of the potential for induced

instability on sensitive sites in the unit, and also on adjacent units
of higher instability (e.g., the concentration of surface runoff).

1 Aivcraft funds were provided by the Mid Coast Forest District. Field
assistance was provided at different phases of the project by: Otto
Pflanz, Duncan Dow, and Dave Wilford.

The three class system is currently being developed for long term plann-
ing purposes by the B.C. Ministry of Forests, Research Section, Smithers.
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Figure Al LOCATION OF TRAVERSES FOR TERRAIN STABILITY ASSESSMENT

ave®
% “\,a\‘e
WK -
i m-."’ 0
Q %] >
2
3 ©
= ™
Y z
@ y
o™ " Jd =
g % A
v
Q
7 '
¢
Rl'p
[ >
@ \0“ N
%?
L]
=]
"
®
squit :%-
Lake Er ‘?}% Scale 1:250 000
Q 2
; i
{
2
LEGEND g s
) ay
-} e')(
?
O
mesmmsess  Watershed Boundary T

¥~ Ground Traverse

.

32 nt
p]
b

@~—® Road Traverse

7/

%,
&

/o‘-é-ﬁ‘ﬁ o .: :;L‘
P

) 2%

Jo
Qs, Kimsquit
O Bay
!
3

et
Dean 1380




**Class 2: Land units that may show scattered evidence of in unit natural
mass wasting, and landscape units that are particularly sensitive
to road construction and yarding disturbance.

Logging systems must be critically evéiuated as to tﬁeif poten-
tial for induced slope instability on the unit and on adJacent
units of higher instability.

Road development is to avoid these units, short unavoidable sec-
tions will require critical evaluation and severe construction
constraints,

**Class 3: Land units that show clear evidence of recent and recurrent mass
wasting throughout the unit. Mass wasting is the dominant geomor-

phic process.

Mass wasting hazard precludes timber harvesting and road develop-
ment.

** Sub-classes included to describe erosion processes.
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Erosional Sub-classes

debris slide - ds creep -C

debris avalanche - da - debris torrent - dt
debris f]éw - df rock falls, slides -T
slump -5 dry ravel - dr
""" earth flow ~ ef dry creep |  _ dc
slump-earth flow - sef water evosion -
snow avalanche -a gullying -V
flooding - f

Use txamples of the Hazard Classes with an erosional sub-class.

3 sef - Class hazard 3

active erosional process: slump - earthflow

2 da ~ Class hazard 2

potential for debris avalanches

3 s,w - Class hazard 3

active slumps and water erosion

2 ds, dt - Class hazard 2

potential for debris slides, debris torrents

3 f - Class hazard 3

extreme flood hazard
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Map Reliability

~

Map delineations are based on airphoto interpretation of gecmorphic processes.
Ground field checks visit less than 10 percent of identified hazardous units and
helicopter visits were made to about 70 percent of the potential and extreme
hazard classes. This extensive type of field survey results in varying accuracy
of unit identification and mapping from one part of the map area to another.

For these reasons, identified units are never 100% accurate. I feel the accur-
acy for Class Three delineation is 80% reliable and Class Two, 60% reliable.
Therefore, to determine the true extent of the identified units more intensive

on the gound field work is necessary prior to development planning, particularly
in hazard Class Two.

The minimum size of unit delineation is 1 to 2 cm®, the size that can be suc-
cessfully interpreted from air photographs and transferred to a map. This mini-
mum size of unit delineation represents about 5 to 10 ha on the ground, there-
fore, hazard units less than 5 to 10 ha are not mapped. These units are limit-
ing inclusions into Class One and Class Two.

Geomorphic Processes and Forest Management Imgligatiqg§‘

Mass erosion processes are active in the Kimsquit watershed. The initial fail-
ure zones of most activity is at higher hillside elevations beyond the reach of
conventional forest development. Potential erosion hazards do exist inside

drainages and caution must be exercised during road development (location and
construction).

A key to keep in mind when assessing erosion hazard potential in the Kimsquit
watershed is that:

I. Terrain units with visible evidence of natural instability indicate extreme
hazard (Class 3). Forest development should not take place in these units.

Active mass erosion characterized by visible scars: debris slides, deb-
ris avalanches, rock falls, gullying

steep guilied terrain associated with distinct fan deposits (debris tor-
rents)

snow avalanche paths
reforested mass movements (young historic)

Note: only terrain associated with the initial failure zone of debris
slides and debris avalanches is delineated as Class 3. The ini-
tial failure zone is characterized by a slope position, slope
gradient, and surficial material where the failure occurred. The

down slope position if a potential hazard exists is delineated
as Class 2.

- 104 -



Terrain units with similar geological characteristics to Class 3 (siope
gradient, slope form, surficial materials, texture, drainage, bedrock)
but with no visible evidence of natural instability are potentially haz-
ardous, a warning that the site is sensitive to mass activity (Class 2).

Bowl shaped qully headwalls - Erosion at gully headwalls is created
by frequent high soil moisture and slope gradients in excess of 35°.
This highly unstable situation must be recognized. Roads should not
be located through these units, failures are unavoidable.

Horseshoe-shaped old debris avalanche headwalls - Evidence of past
failures indicates sites of potential instability. Roads should avoid
oid debris avalanche headwall areas. Sidecast and waste material
should not be placed on the headscarp. Road drainage must direct
water away from the headscarp.

Concave slopes greater than 35° - Roads located through the upper
portion of concave hill slopes should be avoided. MWhere unavoidable,
roads should be full benched and waste material should not be sidecast
onto seepage sites. Waste material should not be piled onto the out-
side prism of the road surface, end hauling and/or back casting may

be required.

Morainal deposits 30-40° - Morainal <(glacial till) deposits are sit-
vuated at mid slope etevations in the side drainages. These deposits
consist mainly of non-cohesive materials (sands to cobbles) and show
some evidence of recent erosion. Roads located through these mater-
jals will induce considerable stumping and ravelling. Inadequate road
drainage will trigger debris avalanches.

Colluvial/Fluvial aprons 30°+ - The colluvial/fluvial aprons and
fluvioglacial deposits are located at mid to lower slope positions in
the side drainages. The material are non-cohesive (silts to gravels)
covered with colluvial rubble. These deposits support good forest
growth but are extremely sensitive to road construction. <(e.g.
slumps, siides and channelized erosion along Poliard Creek Br. Rd.).
Forest harvesting can be successfully undertaken on these units with
minimal impact, however, roads should not be constructed through these
terrain units.

Terrace Scarps 35° - Sitty sandy fluvial deposits occur throughout
the main Kimsquit valley. A considerable amount of ravelling and
slumping can be expected where roads cut through terrace scarps. The
slumping and sliding may only be considered a maintenance problem but
the deposits are sensitive to gullying. Adequate road drainage must
be installed and maintained along roads cut through terrace scarps.
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Colluvial/Fluvial fans (debris torrent fans) - Debris torrent pro-
cesses frequently occur down steep stoped second order streams in the
Kimsquit Watershed. The risk of debris torrent impacts must be con-
sidered when planning road structures across these fans. Active fans
should probably not bhe crossed. If crossings are necessary, roads
should be located near the top of the fan preferably along bedrock;
periodic destruction of road structures should be expected.

Flooding - Land units along the main Kimsquit valley are subject to
flooding during periods of high runoff. Floodplain hazard areas are
not mapped but are easily identified by frequent inundation, erosion
and channel migration. Forest development should consider possible
flood impacts on road structures and plantations. <(Note: most flood-
plain areas in the Kimsquit valley contain important fish rearing
channels. Forest development should consider potential channel im-
pacts of logging operations).

Snow _avatanches - Snow avalanches paths are recognized as unconfined

tinear tracks or channelled tracks. in guliies. The tracks are gener-

ally treeless strips originating from above tree line.

-~ forest cover should be retained in the vicinity of potential
starting zones

- caution should be exercised when considering the removal of
timber from potential runout zones

- caution must be exercised in situations where roads cross ava-

lanche paths and recognition given to seasonal hazard limita-
tions. -
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APPENDIX 8:  Hydrological Assessment
: (D. Wilford, Ministry of Forests)

General Streamflow

The Kimsquit River does not have a stream gauging station. The closest and most
similar gauged watershed is the Kemano (above the Alcan powerhouse). Other
gauged watersheds that are somewhat similar are the: ‘

Zymagotitz

Kitimat (doesn't have icefields) ,

Copper ( has an interior component that reduces unit area run-off),

Streamflow details for these rivers are presented in Table Al.

Figure A2 presents the annual hydrograph for the Kemano River using mean monthly
streamflow. This figure gives a broad indication of average discharge and is
representative of streamflows in the Kimsquit. The lowest streamflows occur in
January to March. HWith snowmelt the river discharge increases, peaking in July.
As the snow disappears the discharge reduces .throughout August and September,
With fall rains and rain-on-snow, average discharge rises slightly in October.
As the freezing Tevel drops and precipitation falls as snow, average discharge
drops through November and December.
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TABLE Al: STREAMFLOW SUMMARY - SELECTED WATERSI-tDS
(Source: Historical Streamflow Summary, Water Survey of Canada)

- 8ot -

Region River Years W/s Max. Unit Annual Max. Daily Discharge : Sum of Three-Month Mean Discharge
of Area Daily Area Average Fall:Springs - Spring Fall
Data (km2) Discharge Runoff
(yrs.) {m3/sec.) (m3/sec.km2) Fall Spring Discharge Freguency May June July Oct. Nov. Dec. Spring:Fall®
{m¥/sec.) (m%/sec.) (m3¥/sec.) - (m3/sec.)
Coast Hirsch 14 347 566(F)? 1.63 236 120 2.0 6.0 . - 122 . €5 1.9
Little Wedeene 14 188 274(F) 1l.46 134 83 1.6 3.7 98 45 2.2
Exchamsiks 20 370 S572(F) 1.54 36l 193 1.9 5.0 . 225 107 2.1
Coastal Kitimat 15 1,950 2,416(F) 1.21 1,200 580 2.1 C30 - 684 390 N 1.8
Transition Kemano 8 583 &46(F) 1.11 360 280 1.3 3.0 262 ) 95 C 2.8
Zymagotitz 20 376 382(F) 1.02 222 115 1.9 1.8 . 139 . 56 2.5
Copper 1s 2,980 1,980(F) .66 876 558 1.6 .7 858 331 2.6
Interior Bella Coola 21 4,040 963(F) .24 656 446 1.5 .5 678 248 2.7
Transition Kitsequecla 12 728 269(5) W37 131 156 .8 i 115 33 3.5
Kispiox 15 1,870 595(F) .32 459 279 l. . .25 332 g6 3.4
Interior Dean? 14 3,780 299(5) .06 -_— 117 —— —— 173 25 6.9
Bulkley? 17 2,380 204(S}) .08 — 122 — ——— 114 17 . 8.7
VanTine Ck. 7 153 24(S) .16 2 14 .14 .2 8.3 1.1 7.5
Canyon Ck, 8 256 30(s) A1 —— 18 -— —— 20 2.3 8.7

-

BN

(F) is Fall, (S) is Spring.
On the Dean below Tanswarnket Cl.
On the Bulkley near Houston.

Fall:Spring ratic of discharge {e.g., for Hirsch Ck. 236/120 = 2.0) and frequency (e.g., in the 14 years of cata for Hirsch Ck., the maximum annual
daily discharge has occurred 12 times in the Fall and 2 times in the Spring, for a freguency of 12/2 = 6).

Spring:Fall ratio of discharge (e.g., for Hirsch Ck. 122/65 = 1.9).



Figure A2 ANNUAL HYDROGRAPH FOR THE KEMANO RIVER
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Annual hydrograph of the Kemano River using mean monthly streamflow.
(source: Historical streamflow summary, Water Survey of Canada)




Peak Streamfiows

The annual hydrograph in Figure A2 uses mean monthly streamflow. The mean or
averages mask short term peakflows (both instantaneous and maximum daily).
Khile this hydrograph gives a good perspective of overall stream discharge, it
does not give an accurate impression of peak or flood flows. If peak stream-
flows are of short duration they do not contain encugh volume to significantly
affect the mean monthly flow volume. This is the case with most coastal trans-
ition watersheds (Table Al). The highest peakflows occur in the fall, but the
volume of water just registers a light increase in the overall falling curve of
the hydrograph (note October in Figure A2).

Peak streamflows in coastal transition watersheds are generated in three ways.

i) Rain-on-snow - occur in the fall or winter and produce the highest peak
streamflows {(on averaye 1.3 to 2 times as targe as spring peakflows) -
these peakflows are the result of the rapid release of stored moisture from
snow, plus rain. These peakflows occur quickly as a warm weather front
comes inland off the ocean. The flood flows taper off quickly as the snow
disappears or as the freezing level drops.

ii) Rain on wet soil - occur in the fall. Peakflows generated by rain alone
are not high magnitude floods.

i11) Spring snowmelt - occur as the freezing level gradually increases. These
peakflows rise more slowly than rain-on-snow peakflows, but are sustained
over a much longer period of time. Spring snowmelt provides the largest
volume of water (it accounts for the highest peak in the annual hydrograph
- Figure A2). Depending on the snowpack, precipitation, and temperatures,
the highest peakflows in any given year can be generated in any one of the
three ways. However, on average the highest peakflows is 3 times as likely
to occur in the fall, and the highest fall peakflows are generated by rain-
On-$Now,

Using the data in Téble Al, an estimate of the targest maximum daily discharge
in the Kimsquit is: Area x Unit Area Runoff

1038 km* x 1.1 m®/sec. km * = 1142 m*/sec.
This peakflow would occur as the result of rain on snow.

Rate of Cut - General

Rate of cut refers to the speed at which the forest cover of a watershed is har-
vested. Generally, a rate of cut is expressed as a certain percentage of com-
mercial forest cover area to be logged over a period of years (e.g., 33% in 25
years). In some cases the rate of cut is expressed as a given percentage of the
total watershed area or timber volume. In all cases it is assumed that over the
given time period, the logged area and stream channel will return to the pre-
logging hydrologic conditions. Monitoring is a necessity.
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A rate of cut has been applied in some cases for silvicultural, protection,

-wildlife, and forest management reasons. These reasons will not be discussed
here.

The hydrologic reasons for applying a rate of cut include:

D, a high percentage of watershed has accessible/merchantable timber. A rate
of cut would apply to these watersheds if forest harvesting negatively
affects the hydrology (peakflows, lowflows, water temperatures, sedimenta-
tion, etc.).

i1} unstable watersheds - where there is: evidence of natural erosion (surface
or mass wasting); a high probability of inducing erosion; or indications
of channel instability that would be exasperated for forest harvesting.

ii1) performance of operators - a case could be made to limit harvesting if a
fogging operator has a poor performance record that includes: poor engi-
neering; poor road construction techniques; lack of road maintenance, in-
ability to recognize unstable terrain that led to an unacceptable increase
in erosion; unlawful use of ehcmicals; inability to reforest harvested
areas.

iv)y low gradient streams - situations where the stream system will not be able
to cope with increased stream temperatures or sediment loads.

v)  regeneration problems - situations where forest cover removal will nega-
tively affect the hydrology of a watershed and where a major regeneration
problem is anticipated.

Rate of Cut in the Kimsquit Watershed

The Kimsquit watershed has an area of 1038 square kilometers - 890 km® are
vegetated, 200 km® has merchantable forest cover, 95 km* has accessible/merchan-
table forest cover. Thus only 9% of the watershed will be logged. This is a
very low percentage and will not significantly affect peakflows generated by
rain-on-snow, rain on wet soils, or spring snowmelt. Since summer flows are
generated by high elevation show and ice melt, forest harvesting will not have

a significant effect on either water volume or stream temperatures.

Regeneration of cut over areas is not anticipated to be a problem, except in the
area that was access logged.

The Kimsquit has a moderate stream gradient. Unstable areas have been mapped
and targely removed from commercial harvesting consideration. HWith due consid-
eration to erosion during the planning and operational phases, increased sedi-
ment loading should not be a problem. The Kimsquit should be capable of trans-

porting the small increase in sediment that is generally produced by forest
harvesting activities.
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A field review of roads and clearcuts indicated a generally acceptable level of
performance on the part of the operator. An exception is the access logging of
a valley bottom area. Follow-up assessments should be made, especially if the
operator continues to use cats and skidders for yarding.

In view of the above, rate of harvest in the Kimsquit is not considered to be a
hydrologic concern at this time.
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