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1.0 Introduction

40

In 1997, the British Columbia Conservation Foundation (BCCF) was contracted by the
Department of Fisheries and Oceans (DFO) to produce a map that would allow licensees and
contractors to direct their referrals more efficiently. DFO was receiving referrals for all
development near water bodies whether salmon were present or not. To  this end, the Salmon
Habitat Sensitivity Mapping — Bulkley Forest District project was begun. This resulting map
was based on a a literature review and interview process to collect fisheries data on water bodies
in the Bulkley Forest District. Terrestrial Sediment Input Hazard information was compiled
from terrain stability and terrain classification maps. A  rating system was assigned based on fish
use and potential sediment input hazard. The map was then to be distributed to licensees,
contractors and any other organization involved with authorizing or proposing work near water
bodies in the Bulkley Forest District.

In 2000, the BCCF proposed to the Bulkley Morice Salmonid Preservation Group that a similar
map be made for the Morice Forest District. This map would complement the Bulkley map and
would assist in planning and the referrals process. In  addition to salmon, it was proposed that
resident and anadromous fish species be included. The species would be limited to those which
are stream-resident for most of their life stages. Lake resident and introduced species were not
included. Successful applications for funding were made to Fisheries Renewal BC (FSRBC) and
to DFO's Habitat Renewal and Salmonid Enhancement Program (HRSEP).
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2.0 Methods

Cs) D u r i n g  consultation with several users of the mapping product for the Bulkley District, concerns
Cs) w e r e  raised as to the visual complexity of the final product (Witt, pers. comm. 2000; Pfalz, pers.

comm. 2000). Therefore, a decision was made to make the current product more "user friendly".
To this end, several classifications from the Bulkley map have been eliminated and the

Ca) p r e s e n t a t i o n  of the Terrain Stability Mapping (TSM) data has been simplified. Any differences
Ca) b e t w e e n  the Bulkley map and the Morice map will be described in the following sections.
Cs)
Ce 2 . 1  F i s h  Distribution
Cs)
Cs) T h e  primary source of fish distribution data was the collection of 1:20 000 scale Fish Inventory
Ct-1) a n d  Interpretive Maps available from the Fisheries Inventory Specialist at the Ministry of

Environment, Lands and Parks. These maps display all the data collected by the Forest Renewal
BC (FRBC) funded Fisheries Inventory Program for the last five years. Data was transferred

ist) f r o m  these sheets to 1:250 000 scale National Topographic Service (NTS) maps overlain with
transparent Mylar sheets. Additional data was collected from the various Internet tools available
through the Provincial Fisheries Section, Ministry of Fisheries and DFO.

Sources of information used to gather fish habitat data include the following:

• Provincial Fisheries Data Warehouse (online, includes Fisheries Information Summary
System and Fish Habitat Inventory Information Program databases),

• F i s h  Wizard (online),
• Fisheries Inventory and Interpretive maps (FRBC),
• M E L P  Stream and Lake Files and
• M E L P  Watershed Restoration Program Reports and Maps.

2.2 H a b i t a t  Classification

The fish distribution information was segregated based on the species present and their status as
listed by the BC Conservation Data Centre (CDC). The CDC identifies species at risk and
evaluates their status in BC. Threatened species are placed on the Red and Blue Lists. Red
Listed species are those considered to be extirpated, endangered or threatened in BC. Blue
Listed species are considered vulnerable. For more information regarding the CDC refer to the
web address listed in the Reference section.

Water bodies containing anadromous species such as salmon and steelhead (Oncorhynchus
mykiss) were classified as Very High Value Habitat — Anadromous (VHV-A). Water bodies
bearing resident species listed by the CDC such as bull trout (Salvelinus confluentus), Dolly
Varden char (S. malma) and cutthroat trout (0. clarki clarki) were classified as Very High Value
Habitat — Resident (VHV-R). These species are all Blue Listed. A  third classification of habitat
was used for water bodies containing resident rainbow trout (0. mykiss) populations. Due to the
ubiquitous nature of rainbow trout populations and the fact that they are not currently threatened
or vulnerable in this region, these waters were classified as High Value (HV) Habitat. Lake
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resident species such as lake trout (S. namaycush) and kokanee (0. nerka) and introduced species
such as brook trout (S. fontinalis) were not included in this study. This is not to say that these
species do not require protection or consideration. In  the case of lake trout and kokanee, when
these species are found in stream habitat they often occur with other salmonid species.

A stream with a VHV-A classification will likely contain one or more species from the other
habitat classifications. And likewise, a stream classified as VHV-R may contain resident
rainbow trout. Seven types of line-work referring to the fish bearing status of water bodies
appear on the map. Each of the three types of habitat classification has a distinct colour. A
broken or dashed line of the same colour indicates a stream where the distribution is assumed
due to the lack of data. In  the absence of barriers and with the presence of fish downstream the
range was extended upstream to a change in channel morphology. The streams with blue (base
colour) line-work either had no data available or have no fish present due to barriers or range
limitations.

2.3 Anadromous Exclusion Areas

Areas upstream of known barriers where no anadromous fish species occur were designated
Anadromous Exclusion Areas. These areas are analogous to the Exclusion Areas found on the
Bulkley District pilot map. I f  there is any question as to whether an approval is required from
DFO contact the local DFO office for further direction.

2.4 T e r r a i n  Stability and Sediment Input Hazard

A Terrain Stability Inventory Level D (TSIL D) reconnaissance map of the Morice Forest
District was produced by Klohn Crippen Consultants Ltd. in 1998. The data for the map was
generated by assessing aerial photographs and assigning attributes to terrain polygons based on
slope classes or terrain types (BC, 1999). Up to 20% of the polygons were checked by field
crews to determine the accuracy of the air photo interpretation. Polygons were classified as
Unstable, Potentially Unstable, Stable with High or Moderate Erosion Potential or Stable.

Polygons interpreted as unstable typically show evidence of natural instability and will have a
likelihood of failure after logging or road building. Potentially unstable polygons have similar
characteristics to unstable ones, but may not exhibit signs of failure or instability. These
polygons have a moderate likelihood of landslide or failure following forest harvest activities.
Stable polygons are areas considered to have minimal chance of landslide or failure after logging
activities commence and are not mapped (BC, 1999). Klohn Crippen also identified a fourth
class of polygon. Based on slope, aspect and terrain type, polygons that were stable but had a
high or moderate potential for erosion were identified (Singh, pers. comm. 2001).

Areas where no terrain stability data existed in a useable format were left blank. These areas
were typically on the borders of the forest district in alpine areas where fish habitat values are
minimal. These areas are, however, critical in maintaining water quality, water quantity and
instream temperatures. The exception was an area in the Houston Tommy watershed. The data
for this section was unavailable or corrupt and was omitted. As data becomes available it will be
possible to add it to the digital coverage. Due diligence and adherence to all applicable
regulations by proponents should ensure that negative impacts to fish habitat will not occur.
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Disclaimer:• The detail of terrain stability mapping is not sufficient for operational purposes. In
all cases where unstable terrain is suspected near a water body a detailed assessment of terrain
stability is required as per the Forest Practices Code.

2.5 A r e a s  of Potential Influence

The pilot map for the Bulkley Forest District included a coverage called Areas of Potential
Influence (API). These were areas occurring upstream of known salmon bearing waters which
may still have an impact on salmon habitat should development or land-use occur. Due to the
fact that the Morice project included resident salmonid species, virtually all water bodies without
impassable barriers contained fish. Therefore the vast majority of the map would be classified as
an API. The API coverage was not included for the Morice map.

2.6 G I S  Mapping

Following hardcopy mapping, the mylar sheets were sent to Pro-Tech Forest Resources (an
ARC/INFO-capable GIS contractor) to be digitized. Appended 1:250 000 digital National
Topographic Service (NTS) maps were used as a base. The mylar data was reprojected to meet
MELP and DFO standards for projection and datum. A  map coverage was created from the
information mapped on each of the mylars. Digital terrain stability data was taken from a map
produced for the Morice Forest District by Klohn Crippen Consultants Ltd. in 1998. This
information was plotted directly on the map as a unique layer. Polygons were assigned a rating
of unstable, potentially unstable or stable with a high or moderate potential for erosion and were
colour-coded to aid in identification. Annotation was added based on the previous project for the
Bulkley Forest District, which was supplied to Pro-Tech by BCCF. A  set of specifications for
GIS deliverables used in this project are included in Appendix A.

2.7 M a p  Limitations and Assumptions

The limitation of mapping at this scale is the loss of resolution and accuracy. Some portions of
the stream network may not be visible at this scale. Users of this map should be warned that it
has a positional accuracy of plus or minus 125m (0.5 mm on the map).

This map is intended as a planning tool only and detailed, site specific information must be
gathered before commencing any work near a water body. This map and report do not supercede
any law, regulation, act, code or best management plan.

See disclaimer in section 2.4 for limitations of the terrain stability data.
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3.0 Watershed Summaries

The Morice Forest District is composed of six major sub-basins, all within the Skeena and Fraser
watersheds. Systems within the Skeena watershed include:

• t h e  Babine River, which flows into the Skeena River north of Kispiox Village;
• t h e  Bulkley River (including the Morice watershed) which joins the Skeena at Hazelton;

and
• t h e  Clore River which flows into the Zymoetz or Copper River and then into the Skeena

near Terrace.
Fraser River drainages include:

• t h e  Sakeniche River, also known as Hautete Creek, flowing into Takla Lake and
eventually into the Nechako River which joins the Fraser in Prince George;

• Francois Lake and Nadina River which also feed the Nechako and
• T h e  Nechako Reservoir, headwaters of the Nechako system.

Ceitd 3 . 1  B a b i n e  Lake

Most of the northern portion of Babine Lake is contained within the Morice Forest District.
Babine Lake is critical habitat for sockeye (0. nerka), coho (0. kisutch), Dolly Varden char,
cutthroat trout and rainbow trout. Most of the low gradient tributaries with constant water flows
contain coho salmon (spawning and rearing) in the lowest reaches and rainbow trout throughout.
Cutthroat trout are also common in these third order watersheds. Where no information was
available, fish presence was assumed based on gradient and distribution in similar watersheds.

3.1.1 Morr ison Creek

The Morrison watershed is a major tributary to Babine Lake that drains the northernmost portion
of the Morice Forest District. The watershed contains several lakes and large wetland complexes
and contains abundant salmonid habitat. Sockeye and coho salmon spawn in Morrison Creek
and Tahlo Creek up to Tahlo Lake and in the lower reaches of Haul Creek. Rainbow trout occur
throughout the Haul system and in the mainstem of Tahlo Creek. Cutthroat trout occur in much
of the Tahlo watershed and upstream of Haul Lake. Dolly Varden are widespread in the Tahlo
system.

3.1.2 Fu l ton River

A dam located at UTM 9.680572.6077434 on the Fulton River, approximately halfway between
Babine Lake and Fulton Lake, limits salmon use to this point. DFO operates a series of
spawning channels for sockeye salmon in the lower reach of the Fulton River. Cutthroat trout
are common throughout the watershed upstream of the falls and inhabit many of the major
tributaries to the Fulton mainstem. They are particularly widespread in the Guess Creek
watershed. Dolly Varden occur in several streams and Chapman Lake. Rainbow trout are
present in Broughton Creek, Tanglechain Creek and upstream of Bristol Lake.
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3.2 B u l k l e y  River

The Bulkley River and its tributaries drain the central and western portions of the forest district.
The Morice River at the confluence with the Bulkley is actually the mainstem and contributes
approximately 70% of the total discharge at this point. The Bulkley River below and above the
Morice confluence is an important migratory corridor for fish and contains spawning, rearing and
overwintering habitat for salmon and steelhead. Adult chinook (0. tshawytscha) and pink (0.
gorbuscha) salmon spawn in this river and coho, sockeye and steelhead migrate through these
reaches to spawn in their natal streams. Pink and sockeye juveniles migrate down the river and
coho, chinook and steelhead juveniles use it for rearing and overwintering habitat. In  addition,
populations of cutthroat trout, rainbow trout and Dolly Varden char occur throughout the
mainstem of this river. Coho, chinook and steelhead juveniles have been captured in many of the
tributaries where discharge and gradient are suitable for the particular species' spawning and
rearing requirements. Many streams also contain resident populations of cutthroat trout, rainbow
trout, Dolly Varden char or bull trout (BCCF 1997, 1998, 2000). Several of these populations
are located upstream of barriers impassable to migratory fish species (eg. McQuarrie Creek and
Aitken Creek).

The Morice River watershed is discussed below.

3.2.1 B u c k  Creek.

Spawning chinook salmon have been observed as far upstream as the first beaver dams upstream
of the second bridge on the Buck Flats Road. Steelhead have been observed near the falls (UTM
9.662939.6007396) below the Klo Creek confluence. Upstream of the falls and throughout the
Klo Creek watershed, resident rainbow trout and mountain whitefish (Prosopium williamsoni)
are the only salmonid species known to occur in streams. Kokanee and rainbow trout are found
in Goosly Lake (BCCF 1997, 1998).

3.3 M o r i c e  River

The Morice River is the major source of discharge for the Bulkley River. I t  flows from Morice
Lake, which is in turn, fed by the Nanika River and the Atna River. Steelhead, chinook, coho,
sockeye and pink salmon use this river during several phases of their life cycles. Provided that
suitable gradient and substrate is present, salmon likely use the lower reaches of accessible
tributaries for spawning, rearing and refuge habitat. Bull  trout, Dolly Varden char, cutthroat
trout and rainbow trout are found in the mainstem as well as many tributaries. The Morice River
has been identified as an important bull trout rearing area (Giroux, pers. comm. 2000).

3.3.1 Houston Tommy Creek

Steelhead, coho and pink salmon are found in this stream to a point (UTM 9.628044.6017335)
approximately 12 km upstream from the Morice River. Rainbow trout occur throughout the
mainstem of Houston Tommy Creek and char have been observed in several tributaries.
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3.3.2 Owen  Creek

Owen Creek drains Owen Lake which is fed by Peter Aleck Creek. Peter Aleck Creek has been
mapped incorrectly as flowing into the Nadina River which is within the Fraser River watershed.
In fact, Peter Aleck Creek is the main inlet to Owen Lake and is the main source of discharge to
Owen Creek. Coho salmon have been observed to the beaver dams at the outlet to Owen lake.
Coho likely use the lower reaches of accessible streams with suitable gradient for rearing and
spawning. Rainbow trout and Dolly Varden char have been observed throughout the mainstem
of Owen Creek, Owen Lake and Peter Aleck Creek. Klate Creek, a tributary to Owen Lake has
cutthroat trout, rainbow trout and Dolly Varden char throughout. With cutthroat trout occurring
in a tributary it is likely that this species is more widespread than has been documented.

3.3.3 Lamprey Creek

Lamprey Creek is a lake-fed stream with widespread and diverse fish distribution:
• Steelhead have been observed to the confluence with Bill Nye Creek;
• Rainbow trout and cutthroat trout occur to Lamprey lake and in all the major tributaries;
• D o l l y  Varden char occur to Lamprey Lake, in the Bill Nye mainstem to Bill Nye Lake

and in Pimpernel Creek to the 25 m high falls located at UTM 9.626245.5995877.
(BCCF 1998)

3.3.4 Thaut i l  River

The Thautil River watershed is a major tributary to the Morice River. I t  contains several major
tributaries itself, including Gosnell Creek (discussed below), Starr Creek and Denys Creek.
Steelhead have been observed in the Thautil mainstem to the confluence with Starr Creek and in
Starr Creek to approximately four kilometres upstream from the Thautil (UTM 9. 603221,
6027669). Bull  trout and Dolly Varden char are widespread throughout the Thautil watershed
and coho, rainbow trout and cutthroat trout are present in the mainstem to the Denys Creek
confluence. Steelhead and rainbow trout occur in Denys Creek to the confluence with Loljuh
Creek. Chinook, pink and coho salmon likely use the lower reaches of all accessible streams
with suitable substrate and discharge for spawning, rearing and refuge.

3.3.4.1 Gosnell Creek

Gosnell Creek and most of its major tributaries contain bull trout or Dolly Varden char.
Steelhead and coho salmon have been observed spawning to a series of cascades near the
headwaters of the Gosnell mainstem. Rainbow and cutthroat trout occur in Gosnell Creek
between Shea Creek and a lake-headed stream approximately 10 km upstream. Cutthroat trout
occur throughout the Shea Creek sub-basin and steelhead and coho are present in the mainstem
of Shea Creek to the wetland below Shea Lake.
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3.3.5 McBr ide Creek

McBride Creek is a third order stream that drains a lake of the same name. I t  flows into the
northeastern shore of Morice Lake approximately two kilometres upstream of the outlet.
Chinook and coho salmon have been observed in McBride Creek to the outlet of McBride Lake.
Cutthroat trout and Dolly Varden char occur in the mainstem and several of the major tributaries.

3.3.6 Nanika River

lid The Nanika River flows from Nanika Lake to Kidprice Lake and then into Morice Lake
approximately three kilometres upstream from the Morice River outlet. A n  11 m high waterfall
400 m below the outlet of Kidprice Lake (UTM 9.601410.5977308) limits the distribution of
anadromous species (steelhead, chinook, coho, pink and sockeye). Dolly Varden char, cutthroat
trout and rainbow trout are found throughout the watershed above and below the falls.

3.3.7 A t n a  River

The Atna River flows from glaciers in the Coast Mountains into Atna Lake and then into Atna
Bay on the western shore of Morice Lake. Coho salmon have been observed in the lower
reaches of the Atna River immediately upstream of Atna Lake.

3.4 Sakeniche River

The Sakeniche River (also known as Hautete Creek) drains the north-western portion of the
Morice Forest District. This watershed drains many lakes including Natowite, Hautete, East
Hautete, Nakinlerak, Friday and Tochcha Lakes. The Sakeniche River flows eastward into the
Northwest Ann of Takla Lake and is, therefore, within the Fraser watershed. A  cascade located
at UTM 10.320159.6111361 marks the upstream limit of chinook and sockeye salmon
distribution in this system. Rainbow trout are present throughout the Sakeniche/Hautete
watershed and are the only species to occur in this system within the Morice Forest District
boundary.

3.5 C l o r e  River

The Clore River is major tributary to the Zymoetz or Copper River which joins the Skeena River
near Terrace. Only the headwaters of the Clore are within the Morice Forest District. An
extensive series of rapids, cascades and falls in the canyon below the confluence with the Burnie
River marks the upstream limit of salmon distribution. Dolly Varden char are the only species
found in the portion of the mainstem within the forest district.
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3.5.1 Burn ie  River

The Burnie River drains the portion of the Morice Forest District west of the Gosnell and Thautil
systems. Dolly Varden char occur in the river, while cutthroat trout and Dolly Varden char are
present in the headwater lakes and several tributaries to the lakes. Rainbow trout have
apparently been observed in the northernmost of the Burnie Lakes.

3.6 F r a n c o i s  Lake and Nadina River

Francois Lake is a natural lake north of the Nechako Reservoir. I t  is drained by the Stellako
River into Fraser Lake and then into the Nechako River. This sub-basin is within the Fraser
watershed. In  the Morice Forest District, Francois Lake is fed by Parrott Creek and the Nadina
River as well as several smaller tributaries. Rainbow trout are the only species documented in
the Parrott watershed and are quite widespread in this system.

3.6.1 Nadina River

The Nadina River drains the south-central portion of the Morice Forest District including Nadina
Lake, Newcombe Lake and Tagetochlain Lake. Sockeye and chinook salmon migrate to the falls
and rapids at the outlet of Nadina Lake (UTM 9.633398.5974624) where DFO has an enhanced
spawning facility. Rainbow trout and Dolly Varden char or bull trout are also present in the
mainstem. Rainbow trout occur in the lower reaches of Gates Creek and Dolly Varden char
occur into the canyon approximately 9 km upstream of the confluence with the Nadina River.
Rainbow trout are present in Tagetochlain Lake and are assumed to be in the outlet stream.
Rainbows are also widespread in the Shelford system. Above Nadina Lake, Dolly Varden char
and rainbow trout are common in most of the mapped streams. Rainbows tend to use the lower
gradient reaches while Dolly Varden are able to use the higher gradient reaches.

3.7 N e c h a k o  Reservoir

The Nechako Reservoir was created by damming the Nechako River in order to create power for
the Alcan aluminum smelter in Kitimat. The Nechako Reservoir is composed of several lakes
with joined by reaches. Several of the lakes and reaches occur in the southern-most portion of
the Morice Forest District. They include Ootsa Lake, Whitesail Lake and Tahtsa Lake. Tahtsa
and Whitesail Lakes are connected to Ootsa Lake by Tahtsa Reach and Whitesail Reach. Water
for the hydroelectric generation facility at Kemano is withdrawn from Tahtsa Lake through a
subterranean pipe through the Coast Mountains.

No anadromous species are present in the Nechako Reservoir upstream of the Kenney Dam at
the outlet. Excluding kokanee and lake trout, rainbows are the only salmonid recorded in the
streams flowing into the reservoir. Little inventory has been done in the extreme western and
southern portions of this watershed, however, it may be assumed that where no barriers exist and
conditions are suitable, rainbow trout are present.
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3.7.1 Kasalka Creek

Kasalka Creek flows from a series of lakes including, from furthest upstream, Seel Lake, the
Blanket Lakes and Troitsa Lake. I t  flows into southern shore of Tahtsa Reach opposite
Huckleberry Mountain. A  series of falls and cascades between Troitsa and the Blanket Lakes
likely limits rainbow trout distribution. However, more intensive inventory efforts upstream of
these obstructions may prove otherwise.

3.7.2 Coles Creek

Coles Creek flows drains a series of lakes of the same name into Little Whitesail Lake at the
south-western corner of the forest district. A  series of falls and cascades immediately upstream
of Little Whitesail Lake have likely limited rainbow trout use of this system. Further inventory,
particularly of the Coles Lakes, may prove otherwise.

CCCIUCC
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4.0 Recommendations

In the event that this project is adopted for other forest districts in this region BCCF would like
to present the following recommendations:

• Develop a link between the map classifications and the referral process, setting clear
requirements for project planning and implementation above and beyond Best
Management Plans where necessary. This will further streamline referrals in high value
or high hazard areas by ensuring that proponents are well aware of the extra measures
that will be required of them.

• Develop a mandate and protocols within DFO which ensures that maps are updated on a
regular basis to incorporate new information on salmonid habitat value and hazards to
salmonid-bearing waters. The organizational structure of the digital mapping data
produced in this pilot project has been structured to facilitate this.

• H a v e  map (and previous, Bulkley Forest District map) placed on Fisheries and Oceans
Canada's Sensitive Habitat and Inventory Mapping (SHIM) web page and enable it to be
interactive and searchable.

Included as Appendix B is an excerpt from a report directed to private landowners on what steps
to take prior to beginning work near a water body. The Watershed Stewardship Coordinator is a
person who acts as a liaison between the public and the various government agencies. Licensees
should contact the appropriate authority directly (BCCF, 2000).

11



5.0 References

British Columbia. 1999. Mapping and Assessing Terrain Stability Guidebook. Ministry of
Forests. Victoria, BC

British Columbia. Ministry of Environment Lands and Parks. Fisheries Information Summary
System website: http://www.elp.gov.bc.ca/fsh/IS/products/fissiqueries/fishdist.htm

. Ministry of Environment Lands and Parks. BC Conservation Data Centre website:
http://www.elp.gov.bc.ca/rib/wis/cdc/index.htm

. Ministry of Environment Lands and Parks. Lake Files. Unpublished Reports.
Smithers, BC.

. Ministry of Environment Lands and Parks. Stream Files. Unpublished Reports.
Smithers, BC.

. Ministry of Environment Lands and Parks. 1:20 000 Scale Fisheries Inventory and
Interpretive Maps. Unpublished maps. Smithers, BC.

British Columbia Conservation Foundation. 2001. Stream Assessments of Robin Creek, Deep
Creek and Thompson Creek. Prepared for the Community Futures Development
Corporation of Nadina, Houston, BC.

.  2000. Fish habitat, channel and riparian assessment of select tributaries to the
central Bulkley River. Prepared for the Community Futures Development Corporation of
Nadina, Houston, BC.

.  1999. Morice Detailed Fish Habitat/Riparian/Channel Assessment for Watershed
Restoration. Prepared for the Office of the Wet'suwet'en Hereditary Chiefs
(Moricetown, BC.). Smithers, BC.

.  1998. Mid-Bulkley Detailed Fish Habitat/Riparian/Channel Assessment for
Watershed Restoration. Prepared for Community Futures Development Corporation of
Nadina. Smithers, BC.

.  1997. Mid-Bulkley Overview Fish and Fish Habitat Assessment for Watershed
Restoration. Prepared for Community Futures Development Corporation of Nadina.
Smithers, BC.

Giroux, P. Fisheries Inventory Specialist, Ministry of Environment, Lands and Parks, Skeena
Region. Personal communication. 2000

Klohn Crippen Consultants Ltd. 1998. Study Area Summary of Stability Mapping — Morice
Forest District Terrain Stability Mapping (TSIL D). Produced for BC Ministry of
Forests, Morice Forest District, Houston, BC

12



Pfalz, J. GIS Coordinator, Ministry of Environment, Lands and Parks, Skeena Region. Personal
communication. 2000.

Singh, N. Professional Engineer, Project Manager, Klohn Crippen Consultants Ltd. Personal
communication. 2001.

Taylor, J.A. 1996. Assessment of Juvenile Coho Population Levels in Selected Lakes and
Streams within the Skeena River Watershed, British Columbia, Between 11 and 31
August, 1995. Prepared for the Department of Fisheries and Oceans Canada, Northern
Coho Studies Unit, Pacific Biological Station, Nanaimo, BC.

Witt, A. Forest Ecosystems Specialist, Ministry of Environment, Lands and Parks, Morice
Forest District. Personal communication. 2000.

CCcce,

13



CCCCCCC

c

Appendix A

Schedule A and Digital Specifications

14



OUCCDOCCOCCC.CCC

,t)
Q

Schedule `A'- Services
Salmonid Habitat Sensitivity Mapping — Morice Forest District

Services to be provided by the proponent are as outlined in the proposal with the following
clarifications:

The base mapping used by the proponent should be 1:250,000 NTS hardcopy maps and clearly
specify the projection, datum, and date of creation. The research information will be transferred
onto mylars or basemaps and then digitized based on 4 (possibly 5) categories:

1. Salmon Bearing Waters
2. Areas of potential influence
3. Terrestrial sediment input hazard
4. Exclusion areas
5. Trout and char bearing waters as determined as appropriate through discussions between the

contractor and government staff (Resident Salmonid Layer)

DIGITAL SPECIFICATIONS:

Salmon Bearing Waters:
• Coverage name: qsbw mo
• Attr ibute item in the .aat file: qsbw_tag defined as 10 10 C
• Attr ibute item in the .aat file: qsbw_rank defined as 15, 15, C
• Attr ibute values: d h v  d e f a u l t  high value

dmv defau l t  moderate value
hv h i g h  value
my modera te  value
vhv v e r y  high value

• S l igh t  variations of these values may also be valid as per the contractor's discretion.

Areas of Potential Influence:
• Coverage name: qapi_mo
• Attr ibute item in the .pat file: qapi_tag defined as 10 10 C
• Attr ibute item in the .pat file: qapi_rank
• Def ined as: 15, 15, C
• Attr ibute values: high, moderate, low, zero

Exclusion Areas, and Terrestrial Sediment Input Hazard (TSIH)
• Coverage name: qshs_mo
• Attr ibute item in the .pat file: qshs_tag defined as 10 10 C
• Attr ibute item in the .pat file: tsih_rank
• Def ined as: 15, 15, C
• Attr ibute values: e x  e x c l u s i o n  areas

hl h i g h  tsih (linked to salmon habitat)
1 l o w  tsih
ml m o d e r a t e  tsih (linked to salmon habitat)
oh o u t s i d e  high
om o u t s i d e  moderate
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Trout and Char bearing waters
• D ig i ta l  specifications to be determined at a later date where applicable.

All coverages will adhere to BC Environment Standards as specified in Appendix 2.

The final cartographic product will follow the example as completed for the Bulkley Salmonid
Habitat Sensitivity Mapping project in 1997/98.

COCCC.COCCCCCCCO
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Appendix 2

GENERAL TOPOLOGY SPECIFICATIONS FOR GIS CONTRACTS
BC Environment

tglover - j an/97

A. General

ccucuccc.

1. T h e  mapping is to be delivered as one or more Arc/Info covers in Arc Export format,
using no compression when exported.

2. E a c h  coverage must completely cover the study area.
3. A l l  linework must be within 0.5 mm of source linework. (I.e., 10 m on 1:20,0000 scale

maps; 25 m on 1:50,000 maps; 100 m on 1:250,000 scale maps, etc.)
4. A l l  digitized mapping to be registered to within .004m relative mean square of the

corners of the maps being digitized.
5. D a t a  coordinates will be in metres, single or double precision, in Arc/Info, and will be in

Albers coordinates (see next item).
6. T h e  maps or coverage will be supplied in Albers projection, NAD83. This may require a

reprojection of the data, a datum shift, or both. The Albers parameters to use are those of
the BC Environment standard:

Projection: A l b e r s  Conic Equal Area
Central Meridian: - 1 2 6 . 0  degrees
First standard parallel: 5 0 . 0  degrees
Second standard parallel: 5 8 . 5  degrees
Latitude of reference: 4 5 . 0  degrees
False Easting: 1 0 0 0 0 0 0  meters
False Northing: 0  meters

Any datum shift must be performed using the Canadian National Transformation (CNT)
matrix.

7. T h e  data will be provided to MELP on CD or by electronic transfer (FTP). Other
delivery methods may be acceptable, subject to approval by the regional GIS
Coordinator.

8. L i n e w o r k  at the boundaries of adjacent UTM zones must be border matched to within 0.5
mm at source scale.

9. T r a n s f e r  of lines and points from photo must be within 20m of location on photographs.
10. W h e r e  polygons abut hydrographic features such as single or double line watercourses or

waterbodies on the base maps, the watercourse/waterbody line may form part of the
polygon boundary. In such a case, where the polygon is not closed on the source map, the
watercourse/waterbody line (from the base map) should appear on the digitized map as a
regular polygon boundary.

11. W h e r e  linework corresponds to water features in the source maps (or digital map files),
the linework shall be exactly coincident with the basemap features. The linework may be
altered slightly to ensure that linework border matches across mapsheets.

12. A t t r i b u t e  data will be supplied
a) i n  the INFO .PAT/.AAT tables file when the data is supplied in Arc Export

format, or
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B. Polygon Covers:

C.)

1. C o v e r a g e s  must be topologically clean. Each polygon must contain exactly one polygon
tag. All polygon boundary lines must be broken where they intersect, and all line
endpoints must meet exactly.
a) T h e  Arc 'BUILD POLY' command must run without errors or warnings.
b) T h e  Arc `NODEERRORS' command must report 0 dangling nodes.
c) T h e  Arc `LABELERRORS' command must report no label errors, with the

exception of polygon 1, which may be reported to have 0 label points.
d) T h e  Arc 'BUILD ARC' command must run without errors or warnings.
e) T h e  coverage shall contain no arcs that have the same polygon on both sides (ie,

no unclosed polygons or dangles).
2. T h e  Arc Attribute Table (AAT) and the Polygon Attribute Table (PAT) of the coverage

must contain the item:
FCODE 10 10 C

3. A l l  polygon tags must be unique within the project.

C. Line Covers:

1. C o v e r a g e s  must be topologically clean. All lines must be broken where they cross, and
line endpoints must meet exactly at intersections.

2. L i n e s  representing continuous features (eg, streams, roads) must be continuous within the
coverage (I.e., no gaps).

3. T h e  Arc Attribute Table (AAT) of the coverage must contain the item:
FCODE 10 10 C

D. Point Covers (Arc Export format):

This section discusses requirements for point covers in arc export format

1. T h e  Point Attribute Table (PAT) of the coverage must contain the item:
FCODE 10 10 C

2. A l l  point tags must be unique within the project.

ATTRIBUTE DATA DELIVERABLES

1. A t t r i b u t e  data will be supplied
a) i n  the INFO .PAT/.AAT tables file when the data is supplied in Arc Export

format.
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Appendix B

Excerpts from Stream Assessments of Robin Creek, Deep Creek and
Thompson Creek, BCCF, 2001

Disclaimer: The document found in this appendix was originally produced for private
landowners and members of the local agriculture industry who wished to propose works in or
near streams. I t  was not directed at forest licensees, road construction contractors or major
industry. I t  does, however, indicate some of the required steps toward gaining approvals prior to
working near water. Forest harvest companies and logging contractors have likely developed
their own procedures for acquiring permits and approvals for work. Existing agreements with
regulatory agencies should not be superceded by this document.
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➢ Working in or near water: Who to contact

I f  you are going to do some work in or near a creek there are a list of people and organizations
that must be contacted. Permits may also be required for some work. The Watershed
Stewardship Coordinator with the Community Futures Development Corporation of Nadina in
Houston can help you in getting permits and ensuring you talk to the right people

Any work done in or near water needs to be approved by some or all of the following
organizations:

• Fisheries and Oceans Canada,
• Ministry of Environment, Lands and Parks - Fisheries Branch,
• Ministry of Environment, Lands and Parks - Water Management Branch,
• Canada Coast Guard (for bigger streams such as the Bulkley River or Buck Creek)
• Forest Ecosystem Specialist, Ministry of Forests,
• Geotechnical Specialists with the Ministry of Forests.

When seeking approvals or permits for work you will be asked for the following information:

• N a m e  and address etc.,
• Reasons for project,
• Wa t e r  body name,
• S i t e  description (may require a

visit by an engineer or
hydrologist),

• F i s h  species present (may require
visit by a fisheries specialist),

• Potential impacts to fish or fish
habitat,

• W h a t  can be done to avoid,
mitigate or minimize potential
impacts.

It will be up to the person or organization who is applying for the permit or approval to supply
all of this information. The Habitat Auxiliary with Fisheries and Oceans Canada and the
Watershed Stewardship Coordinator can help you answer many of these questions. The
regulatory agencies cannot grant immediate approvals or permits. I t  can sometimes take months
before work is allowed to proceed if it meets all the Municipal, Provincial and Federal
guidelines.
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For More Information

Title Where to find it. What's it about?
Caring for the Greenzone: Riparian
Areas and Grazing Management

Bulkley - Morice Watershed Library
in Houston

Excellent book from Alberta that
discusses the impacts of ranching on
riparian and stream habitat and
some solutions that were developed.

Watershed Stewardship: A  Guide for
Agriculture

Watershed Library, DFO, MAF, Comprehensive guide to farming and
ranching near waterbodies with
minimal impacts.

Environmental Guidelines for
Producers in British Columbia

MAF A series of books discussing the
environmental guidelines required for
the variety of food and crop
producers in BC.

Land Development Guidelines for the
Protection of Aquatic Habitat

Watershed Library, DFO (Website:
http://www-comm.pac.dfo-
mpo.gc.calenglish/main/publications.
htm), MELP

A detailed book on protecting fish
and fish habitat from all types of land
development.

The Stewardship Series of
documents

Watershed Library, DFO, MELP,
Ducks Unlimited

A series of pamphlets and books
discussing various aspects of
stewardship of resources like water,
fish and riparian areas.

Farms and Streams: The Farmers
Guide to Stream Stewardship

Watershed Library, DFO A short booklet that introduces
stream stewardship with a focus on
farming. Includes a short checklist
for a healthy stream and some tips
and hints on how to assess your
stream.

Stewardship Options for Private
Landowners in BC

Watershed Library, DFO A book that helps landowners
identify the issues associated with
their land. I t  also describes legal
options and tax incentives available
for landowners who protect their
habitat.

Community Stewardship: A  guide to
Establishing Your Own Group

Watershed Library, DFO (Website:
http://www-comm.pac.dfo-
mpo.gc.ca/english/main/publications.
htm)

This book covers every aspect of
creating a local stewardship group
from finding funding and keeping
volunteers to evaluating the efforts
and conducting media interviews.

Rangeland Handbook for BC BC Cattlemen's Association A comprehensive handbook covering
all aspects of rangeland
management. I t  is a valuable
reference for anyone who owns
livestock or even has an interest in
BC's livestock industries.

Fish Wizard www.fishwizard.com A searchable, map-based database
of fisheries information. Zoom in or
type the name of the stream you
want information about then point
and click.

Fisheries Data Warehouse www.bcfisheries.gov.bc.ca/fishinv/db
/default.asp

A gateway into the provincial
fisheries data warehouse. Includes
information from DFO, BC Fisheries,
BC Environment Fisheries Section,
FRBC funded inventory, Watershed
Restoration Program and Fisheries
Renewal

➢ Books, pamphlets and other publications
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➢ Contacts and advisors

Contact 1 Phone Number I What can they help with?
Community Futures Development Corp. of Nadina

Watershed Stewardship Coordinator
(Greg Tamblyn)

1-800-556-5539
845-2522

Assists the public in addressing their
concerns regarding stewardship
issues and helps develop projects.
Acts as a liaison between gov't
agencies and landowners and may
be able to help find funding for
stewardship, restoration and
rehabilitation projects. Can also help
find things in the Watershed Library.

Ministry of Agriculture and Food
District Agriculturist (Dave Riendeau) 1 8 4 7 - 7 2 4 6 I Questions regarding all aspects of

agriculture and ranching.
Fisheries and Oceans Canada

Habitat Auxiliary (Patty Menning) 847- 2312 Questions regarding fish and fish
habitat, regulations and instream
work windows.

Community Advisor (Brenda Donas) 847-5298 Advice regarding fish and fish
habitat, land use near streams and
stewardship issues.

Conservation and Protection, Fishery
Officers

847-9684 Report violations under the Fisheries
Act or damage to fish or fish habitat.
Questions regarding fish habitat law.

Canada Coast Guard (Jim Naylor) (604) 775-8866 Call before beginning work that may
affect a navigable stream.

Environment Canada
Water Quality Inspector (Deb
Portman)

Cell phone: 961-3040 Inspects the water quality of
industrial, mining, municipal and
agricultural operations.

Ministry of Environment, Lands and Parks
Fish and Wildlife, Section Head
(Dana Atagi)

847-7290 Questions regarding fish and fish
habitat, provincial regulations and
instream work windows.

Water Management (Steve Mills) 847-7260 Questions regarding flood control,
irrigation, stream crossings and
anything that changes the way the
stream flows.

Conservation Officer Service 847-7261 Report fish and wildlife violations.
Questions regarding fish and wildlife
law.

General Inquiries 847-7260

(the name in brackets is the person who currently holds the position)
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