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Toboggan Creek Watershed Restoration Project

Executive Summary

The Toboggan Creek Watershed Restoration Project, Level 1, was undertaken in
the Fall/ Winter of 1997/98. The Project was funded by Forest Renewal British
Columbia through the Ministry of Environment, Lands and Parks. The project was
composed of three phases, the first phase involved historical review of the watershed, the
second involved a field survey of the area and the final phase compiled all information
gathered to prepare a photo-mosaic of the area and a final report.

The historical review found that Toboggan Creek and its tributaries have been the
focus of a number of studies. Overall, the studies found that the Toboggan Creek
Watershed is a highly productive system which is facing several different impacts
including transportation corridors, logging and agricultural practices. In 1978 it was
hoped the creek would be developed into a demonstration site for salmonid
enhancement. In 1984 a hatchery, working to enhance salmon stocks was established on
Toboggan Creek,

The second phase of the project completed a field analysis of the watershed. This
included a two hour helicopter flight in which 1:5,000 scale air photos were taken of the
Toboggan Mainstem and Glacier Gulch tributaries for compilation into an air-photo
mosaic. This flight provided a useful overview of the area as well as demonstrating the

extent of development along the stream bank.
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The field component demonstrated that the creek faced a multitude of impacts.
The primary impacts occur in the upper reaches which then have a cascading effect
throughout the whole system. The creek mainly faces a lack of pool habitat due to
sedimentation and a lack of large woody debris input throughout the system due to loss of
riparian vegetation,

There are ample opportunities for restoration works throughout out the watershed.
As the severest impacts occur as a result of cumulative effects originating in the upslope
areas, prescriptions in these regions have been given the highest priority.

In the third phase of the project, a meeting was held with the Toboggan Creek
Farmers Association. A summary of the events and a response from this meeting are
presented in Appendix A. It is felt that a working relationship between agencies and
local landowners should be developed such that the focus can be turned to fish and fish

habitat protection and restoration.
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Introduction

The Toboggan Creek Watershed Restoration Project for 1997/1998, was initiated
in September of 1997 through contract #CSK 3087 between Ministry of Environment,
Lands, and Parks and Nortec Consulting. The contract was to do the Level 1 Overview of
the stream and riparian assessment in the Toboggan Creek Watershed (Watershed Code
(w.c.) 46-2400).

This project was funded by Forest Renewal British Columbia’s Watershed
Restoration Program to the Ministry of Environment, Lands and Parks as the proponent
and Nortec Consulting was hired as the contractor.

The 1997/98 contract was designed to complete an assessment of the watershed to
determine the level of impact to the creeks and to determine sites of impacts which may
benefit from further works.

The objectives of the Watershed Restoration project are to: “protect, restore and
maintain fisheries, aquatic and forest resources that have been adversely impacted by past
forest practices, and otherwise require decades to recover, provide community-based
employment, training and stewardship opportunities; and help bridge past and current

forest harvest practices under the new Forest Practices Code.” (Soto, 1994)

Toboggan Creek is 17 km long, the mouth of which is located 23 km North-
Northwest of Smithers, B.C. The watershed drains an area of approximately 112 km?,
and flows into the Bulkley River (Hatlevik, 1978) at UTM coordinates 6089400, 607460
(see Figure 1). There are two small lakes located on Toboggan Creek, Schufer Lake is at
the headwaters, and Toboggan Lake is located mid-way down the creek where the

gradient flattens out (Tredger, 1979).
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The stream is fed by five principal tributaries, Glacier Gulch Creek, Glass Creek, Elliot
Creek, Feeny Brook and Owens Creek. Watershed codes have previously been assigned
to four of the six creeks. Toboggan Creek- 46-2400, Owens Creek- 46-2400-010, Elliot
Creek- 46-2400-020, and Glacier Gulch Creek 46-2400-030. Both Feeny Brook and
Glass Creek were assigned watershed codes during the study; these are 46-2400-015 for
Feeny Brook, and 46-2400-025 for Glass Creek.

These watershed codes, the UTM coordinates for their confluence with Toboggan
Creek, and that of Toboggan Creek confluence with the Bulkley River are summarized in
Table 5 in Section 3.1 of this report.

Fish presence has been reported in each of the above creeks and include the
following species; Rainbow/ Steelhead Trout (Oncorhynchus mykiss), Cutthroathrout
(Oncorhynchus clarki clarki), Dolly Varden Char (Salvelinus mal/ma), Mountain
Whitefish (Prosopium williamsoni), Coho Salmon (Oncorhynchus kisutch), Pink Salmon
(Oncorhynchus gorbuscha), Kokanee (Oncorhynchus nerka) and Lamprey (Lamptera
spp.) (Tredger, 1979 & SKR, 1996). Further, Toboggan Creek Hatchery has been located
on the system, 13 km north-northwest of Smithers since 1984 and works to increase Coho
populations within the system by releasing fry. The hatchery also works to produce
Chinook for release in the Bulkley and Skeena systems, and until 1989 produced
Steelhead fry for release to other systems (Toboggan Creek Salmonid Enhancement
Society, annual reports 1987-1997).

Toboggan Creek originates from twin glaciers on Hudson Bay Mountain and
follows a generally Northeasterly course down the mountain at which point it turns to
flow North until its confluence with the Bulkley River (Tredger, 1979).

The Toboggan Creek watershed is located within two biogeoclimatic zones. The
higher elevation portions of the reaches are in the Englmann Spruce-Subalpine Fir, wet
very cold (ESSFwv) biogeoclimatic zone, while the lower elevation reaches are in the
Interior Cedar-Hemlock moist-cold (ICHmc) zone. The ESSFwv zone occurs on the
leeward side of the coast mountains and as such receives snowy winters with minimal

ground freezing and a moist growing season. The dominate tree species in the ESSF
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zone is subalpine fir (4dbies lasiocarpa), with lesser amounts of mountain hemlock
(Tsuga mertensiana), hybrid white spruce (Picea engelmannii X glauca) and western
hemlock (7suga heterophylia).

The ICH is a zone of transition between coastal and interior forests. The climate
in this area is characteristically warm and moist in the summer, cold and wet in the fall,
and cold in the winter with a variable snowpack. The plants characteristic of this zone
are feathermosses (Pleurozium schreberi) and shrubs, including devils club (Oplopanax
horridus) in wetter sites.

While the defining characteristics of these zones are evident in the Toboggan
Creek watershed, it should be remembered that the majority of the land in this watershed
has been cleared, both historically and in the present, and thus not all areas will reflect
the natural plant conditions of these zones (Banner et. al., 1993).

The Toboggan Creek watershed has faced a number of impacts since the early
1900’s; starting with the construction of the railway in 1910, followed by land clearing
for agriculture and most recently logging in the upslope regions of this watershed. The
cumulative effects of these impacts are currently evident.

There are two sections to this report. The first section deals with a historical
review of the system, including fish presence, brief summaries of studies conducted
within the Toboggan Creek watershed, historic instream works, and previously identified
impacts within the system. The second section of this document reports on the 1997
season field work. Five of the six streams were surveyed intensively and the results of
these surveys are reported in this section, including current impacts and specific

prescriptions.

Methodologies
There were four components to this contract. The first and fourth component

were comprised of office work, both in compiling historic information and in writing the

report. The second component of the project was the field work aspect and the third
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component was to photograph the watershed and compile an air-photo mosaic. Brief

methodologies for all components are presented below.

Component 1: Historical Information

Historical information was compiled from the Ministry of Environment, Lands
and Parks library and files, and the Department of Fisheries and Oceans files. All
previous reports were read and summarized and all loose files were read and the salient
points incorporated into the report. Historic air photos, kept at the Ministry of Forests
office in Smithers, were examined both to assist in determining tentative reach breaks

and in looking at historical channels and recent changes.

Component 2: Field Work Methodologies

The field work aspect of the contract was started by examining 1:20,000 scale
maps and assigning tentative reach breaks. The mainstem and a large portion of the
tributaries were then walked to ground-truth the reach breaks and to observe the terrain
as well as to map out fish habitat. At the end of each reach Stream Inventory Summary
System (SISS) cards were filled out (complete SISS forms are attached in Appendix B),
Channel widths and wetted widths were measured using hip chain, depths were measured
using a meter stick. Gradients were measured with a Suunto clinonmeter and Large
Woody Debris (LWD) was either counted or estimated along a reach. Notes were also
kept on the riparian vegetation and any other relevant features, these notes were then
incorporated into the final text. As most of the land surrounding Toboggan Creek and its
tributaries is private, efforts were made to ensure permission was granted before crossing

the properties.

Component 3: Air Photo Mosaics
Air photos were taken from a Bell 206 helicopter, hired out of Canadian
Helicopters of Smithers. A 35mm camera with a motordrive was mounted though the

Plexiglas floor which allowed the lens to be even with the floor. The aperture was set on
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infinity and the shutter on an intermediate setting. 100 ASA Kodak print film was used.
Starting at the confluence of Toboggan Creek and the Bulkley River the helicopter
proceeded upstream, with photographs being taken every six seconds. At the end of a
roll of film the helicopter would circle to allow the film to be changed and the new roll
would begin slightly downstream of the end of the previous roll, to ensure the
photographs overlapped. The photographs encompass all of the Toboggan Creek
mainstem, including the upper reaches and Glacier Gulch creek, including Toboggan

Lake.

Component 4: Report Writing

The final component of the contract was to write up a final report, presenting the
findings and conclusions. The draft report on the Toboggan Creek Watershed
Restoration Project was completed and submitted in mid-J anuary to the staff at the
Ministry of Environment, Lands and Parks. The report was reviewed by several people
including Mr. J. Lough, and Mr. R. Keim and comments were returned to Nortec
Consulting by mid- February. These comments were then incorporated into the final

report.

Nortec Consulting
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Section 1: A Historical Look at the Watershed

Toboggan Creek is known as both a locally accessible creek and a high value fish

producer. For these reasons it has been of interest to both the local fishermen and to
various government ministries (Hatlevik, 1978; Tredger, 1979; Toboggan Creek
Salmonid Enhancement Society, Annual Reports, 1987-1997; SKR, 1996).

1.1 Historical Review of Studies Conducted on the Toboggan Creek Watershed

In this section previous studies of Toboggan Creek are listed and brief summaries
of these studies are presented.

The Toboggan Creck watershed has been of interest since 1978 when a baseline
study was conducted by the Resource Analysis Branch (RAB) of the Ministry of
Environment, with the intention to develop the creek into a “demonstration site” under
the Salmoid Enhancement Program as the creek is a highly visible and accessible system
(Tredger, 1979). Before this date the Federal Fisheries Department had kept escapment
figures starting in 1951 as part of a larger program to estimate spawning escapment in the
region (Tredger, 1979).

A hatchery was built in 1984/85 and continues to operate. During this time the
facility has produced annual reports documenting the number of fry produced and
released, brood egg capture, catch statistics and run sizes for the various waterways of the
Bulkley- Morice river system. Further, since 1993 the Toboggan Creek Enhancement
Society has enumerated the Toboggan Creek Steelhead run and published the results in
separate reports (Toboggan Creek Salmonid Enhancement Society, 1993-1997).

Studies conducted in the Toboggan Creek watershed include:

A) Between 1974 and 1979 Feeny Brook was intensively surveyed and documented by
MOoELP (see Feeny Brook file, MoELP records, Smithers). This was a direct result of a
large gully failure in the upslope region of this creek. All the studies revolved around the

damage done to downstream properties, the cause of the failure, and remedial work on
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the downstream properties. This gully failure is discussed in Section 2.4 of this report.

Remedial works occurred between 1976 and 1980.

B) In 1978 the Bulkley Valley Steelhead Society reported the results of their fish fence
enumeration in which they had erected a temporary fish fence for 57 days in Sept./ Oct.
1978. The primary goal of this group was to enumerate Steelhead. A total of 164 Pink
Salmon, 817 Coho and 8 Steelhead were counted through the fence. The project was
deemed a success and an aid in fisheries management. The group suggested that the
project be continued in the next year and that Steelhead be tagged to determine fish

overwintering sites.

C) In 1979, D. Tredger of the Ministry of Environment published the study “An
evaluation of fish habitat and fish populations in Toboggan Creek near Smithers, relevant
to Steelhead enhancement opportunities.” This study evaluated the Toboggan Creek
watershed in terms of enhancing Steelhead stocks within the system. The study utilized
ecological diagnosis methodology to evaluate the habitat in the system. Following the
habitat assessment intensive fish sampling was done in representative habitat types. The
results of this study was that a variety of habitats were found and juvenile Coho Salmon,
Steelhead Trout and Dolly Varden were found to be the principal species utilizing the
system. Mr. Tredger estimated that Toboggan Creek could support a smolt output of
approximately 13,230 Coho and 1,130 Steelhead in a year. Finally, this stream was
recommended as a Salmonid Enhancement Project demonstration site and enhancement

measures were discussed.

D) In 1982, D. Coombes and D. Jaesson completed a survey of Toboggan Lake. This
study documented the physical features, wildlife usage, plant species and chemical nature
of the lake. The study concluded that the lake is probably an important rearing habitat

for juvenile salmonids.
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E) In 1995/96 SKR Environmental Consultants conducted a smolt enumeration in
Toboggan Creek for DFO. The aim of this study was to estimate the number of wild
Coho smolts leaving the system. The study found that there were fewer wild Coho in
1996 than 1995 and that wild Coho tended to migrate out of the system over a longer
period of time than did hatchery fish.

F) J.A. Taylor conducted a “Synoptic survey of juvenile Coho populations and |
associated habitat characteristics in selected lakes and streams within the Skeena River
Watershed, British Columbia” in 1996 for the Department of Fisheries and Oceans
(DFO). This study included Toboggan Creek as one of the watersheds considered in the
study. The study was performed to assess and monitor Coho population levels within the
Skeena River drainage. Within the Toboggan Creek watershed the author set Gee traps
in Toboggan Lake for 156 hrs and caught 156 Coho, 2 Rainbow Trout, 12 Dolly Varden
and 1 Cutthroat Trout. This is consistent with the escapement reports from DFO and the
hatchery.

G) In 1996 and continuing in 1997 Brenda Donas of DFO has conducted a water quality
study within the Toboggan Creek watershed. She has kindly provided access to her 1996
data. This data has been analyzed as part of this study and these results are presented in
Section 1.4.1 of this report. |

H) In 1997, Nortec Consulting prepared a report entitled “Riparian and in-stream
assessment of the Bulkley River system”. Again the Toboggan Creek watershed was
considered in this report which looked at non-forestry related impacts along the
watershed. This study found that 20 km of high value fish habitat throughout the

watershed was impacted.

I) A Roads, Hillslope and Gullies Assessment was prepared for Pacific Island Resources

in 1997. This assessment was presented in two studies. The first “Trout Creek/

Nortec Consulting




Toboggan Creek Watershed Restoration Prbject 12

Moricetown Watershed Assessment Project Integrated Watershed Restoration Plan,
Roads, Hillslopes and Gullies” by the Sterling Wood Group Inc (1997) was completed
and intended for use as a starting point for future investigations leading to prescriptions
and works on problem areas. The report summarized the existing information and then
grouped the blocks and road segments into high, moderate or low risk of road erosion,
washouts, gully failures, or slides. In the Toboggan watershed the report found that 3
blocks were in high risk, 4 at moderate risk, 11 low risk and only 3 problem areas were
identified for future review. The first problem area was located on the Glacier Gulch
road where a road related slide had occurred. This slide originates from a mining road
that runs along the south side of Glacier Gulch Creek. The second problem area was a
debris torrent originating from block 084-91 Glacier Creek Gully. The final problem is
centered on the Toboggan Creek Road (Silvern Lakes Road North) and is identified as
having an unstable road bed.

The second report of the Road, Hillslopes and Gullies assessment, written by
Kelly Eakins (Madrone Consultants) (1997) is titled “Interior Watershed Assessment
Procedure Trout/ Toboggan/ Moricetown Watersheds Smithers, B.C. Level 1”. The two
goals of this study were 1. to assess the cumulative effects of past forest practices on the
hydrology and aquatic resources in the Trout/ Toboggan/ Moricetown Watershed and 2.
to assess what potential impact future development may have on the hydrology and
aquatic resources. Overall the study suggested that forestry related development has had
a limited potential impact on the area. The study did note that 764 ha of timber in the
watershed has been harvested and that 151 additional ha are proposed for development.
These figures are strictly based on forestry related clearing and did not take into account
riparian zone land clearing for non-forestry related practices (e.g. Hydro- right of way or
agriculture).

The significant gully failure of Feeny Brook which occurred in the mid 1970°s

was not discussed in either report.
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1.2 Review of Fish, Fish Habitat and Sample Sites.

Most of the work done on Toboggan Creek revolves around fish presence and fish
habitat potential. The following is a summary of the assessment work done in the
Toboggan Creek watershed.

The Stream Summary Catalogue (FHIIP, 1991) indicates that fish are distributed
throughout the watershed as follows; Coho Salmon, Pink Salmon, Rainbow/ Steelhead
Trout, Cutthroat Trout, Dolly Varden Char and Lamprey throughout Toboggan Creek;
Cutthroat Trout , Kokanee Salmon, Mountain Whitefish, Sculpins (Cottus spp.) and
Lamprey in Toboggan Lake. Elliot Creek is reported to have Coho Salmon and Dolly
Varden char. Finally, Coho Salmon have been reported in Glacier Gulch Creek (see
Figure 2). Chinook (Oncorhynchus tshawytscha) have been recorded from Toboggan
Creek, however only in low numbers and in 1995 SKR Environmental Consultants
reported a single smolt migrating out. It is assumed that these fish are either escapees
from the hatchery or adult fish that have strayed from the upper Bulkley as Toboggan
Creek does not have a historical Chinook run and has not been stocked with this species.

A temporary fish fence was erected in the fall of 1978 by members of the
Steelhead Society. While in place Coho and Pink Salmon were enumerated and
Steelhead incidentally documented. In 1988 a permanent fish fence was installed 2.5 km
upstream from the mouth of Toboggan Creek and operated by hatchery staff. The fence
currently enumerates Coho and Steelhead. It is important to note the Steelhead
escapment data are only for those fish spawning above the fence, although it is known
that Steelhead do spawn in the lower reaches of Toboggan Creek and by its confluence

with the Bulkley River mainstem (M. O’Neill, G.Wadley, Pers. Obs).
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Escapment data from the baseline study conducted by MOE (RAB) and DFO is presented
in Table 1.

Table 1: MOE (RAB) and DFO escapment data.

Year | Coho Pink| Year | Coho Pink | Year | Coho Pink
1951 | 1100 1960 | 200 1969 | 400

1952 | 750 1961 | 200 1970 | 1000

1953 | 650 1962 | 1500 400 1971 1700 1000
1954 | 600 1963 | 450 1000 | 1972 | 2000 100
1955 | 700 1964 | 250 300 1973 | 2000 1800
1956 | 750 1965 | 500 1974 | 500

1957 | 200 1966 | 200 1975 | 100

1958 | 400 1967 | 150 1976 | 300

1959 |25 750 | 1968 | 200 1977 {1010

Tredger (1979), completed a habitat potential survey and estimated that Toboggan
Creek could support 13,000 Coho and 1,100 Steelhead, which would result in estimated
adult escapments of 900 Coho and 50 Steelhead. However, this is known to be an
underestimate as the permanent fish fence has shown adult escapments of several
thousand Coho and several hundred Steelhead (Table 2).

Fence data from the Steelhead Society’s 1978 fence is as follows: 164 Pink
Salmon, 817 Coho and 8 Steelhead migrated through the fence.

Data from the Toboggan Creek fish fence are presented in Table 2.

Nortec Consulting
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Table 2. Escapment data from the hatchery fish fence, compiled from Toboggan Creek
Salmonid Enhancement annual reports. Only Coho and Steelhead are estimated total run
sizes (presented in Bold type). Chinook and Pink prior to 1990 and Steelhead prior to

1992 are given as the number seen passing through the fence.

Year | Coho Steelhead | Chinook | Pink
1987 412

1988 447

1989 4500 1 1 26
1990 3240

1991 3600 5 2000
1992 2200 8 4

1993 1690 435 1

1994 2416 237 2

1995 1762 305

1996 115

1997 394

The hétchery works to supplement Toboggan Creek Coho stocks and Skeena
River Chinook stocks and has been successful in this endeavor. Since 1988 the hatchery
has kept statistics on the percentage of the run that was hatchery produced. Hatchery
produced fish comprised 54% of the run in 1988, 21% in 1989,12% in 1990, 18% in
1991, 10% in 1992, 20% in 1993, 26% in 1994, 18% in 1995, 16% in 1996 and 19%
1997 (see Figure 3). 1988 was the first year hatchery reared fish returned to Toboggan
Creek. The high percentage of hatchery fish in this run is a reflection of the low Coho
runs prior to hatchery enhancement (prior to 1988) and demonstrates the important role

hatchery enhancement has played in reviving this stock.
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‘ Figurc 3. Graph of the percent of the total run which was composed of

hatchery produced Coho.
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Originally, the hatchery also attempted to rear Steelhead fry for release into
other systems including the Suskwa and Copper Rivers and Trout Creek. Fry were
produced and released between 1985 and 1987. There was no Steelhead enhancement in
1988, but in 1989 and 1990 Steelhead yearlings were released. No direct stocking of the
Toboggan Creek run has ever occurred. Due to funding cuts the hatchery was unable to
continue enhancing Steelhead stocks past this date.

In the 1990/1991 annual report for Toboggan Creek Hatchery it is stated that
Steelhead, Coho and Chinook native to the Skeena River system have been impacted by
commercial, native and sports fisheries and since this date the hatchery has maintained
statistics on the proportion of the Toboggan Creek run caught by the various user groups.

These statistics are presented in Table 3.

Table 3: Break down of the human use of the Toboggan Creek Coho run (1990-1995).

Percent harvested by fishing sector.

Year | % B.C. % Alaskan Commercial | % Native Food | % Sport
Commercial

1990 37 203 11.5 2.4
1991 25 23.8 16.3 1.4
1992 22 33 11

1993 18.1 20.5 133 1.7
1994 20.6 304 9.7 73
1995 14 16.9 83 3.8
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1.3 Historic In Stream Works

The majority of the land surrounding Toboggan Creek and its tributaries is
privately owned. Some works, such as rip-rapping the banks, building fords and bridges
across the creeks, and to a lesser degree placement of weirs and diversions has been

undertaken by individual land owners. Major works to the system include;

A) Construction of a large berm across the valley floor for railway development in the
early 1900’s.

B) Approximately SO years ago Toboggan Creek was Diverted into a historic channel,
this changed the location of the confluence between Toboggan Creek and Glacier Gulch
Creek to below Toboggan lake, whereas prior to the channelization the confluence was

above the lake.

C) Large scale remedial works were performed on Feeny Brook (see Section 2.4) in the
early 1970’s. These works were done after a large gully failure in the upslope region of
this creek. Works included extensive channeliztaion, and some large woody debris and

boulder placement.

D) Placement of four stream gauges to monitor the relationship between water level and
discharge in 1978 by the Water Rights Branch.

E) Stream and bank restoration works in 1979. These works included reverse gravel

spawning pads and placement of boulders in mainstem Toboggan.

F) Construction of the Toboggan Creek Hatchery including construction of rearing
channels connected to Toboggan Creek, and diversion of The Brook (Section 2.5) away
from the CNR tracks to allow placement of a water intake pipe. Some remedial stream

works were also performed along hatchery property.
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1.4 Impacts Within the Watershed

Several studies have looked at impacts within the watershed. These are

summarized in this section.

A) In 1978, it was felt that the major factor causing in-stream habitat degredation was
the use of adjacent land for agriculture and pasture. This could result in the grazing of
bank cover by livestock and subsequent bank slumping. Further, run-off from cultivated
fields might lead to siltatidn of the Toboggan mainstem and tributaries. Proposed
solutions to these concerns include long-term fencing along the creek bank and the
placement of interceptor ditches to allow for sediment settling above the creek (Tredger,
1979). At the time of the 1997 field season it did not appear as if these solutions were

implemented.

B) Also in 1978 the regional fisheries biologist commented that the Department of
Highways had been approached to do some remedial works on the culvert immediately
upstream of the Bulkley- Toboggan confluence. The Department of Highways solution
was to place rock at the bottom of the culvert outflow (Whately, 1978).

C) Again in 1978, it was noted that a small tributary, Feeny Brook, north of Elliot Creek,
flowed through an upslope gully failure and is a major contributor of silt to the mainstem.

This impact is discussed in section 2.4 of this report.

D) In 1997,a Nortec Consulting report (Mitchell, 1997) on the Bulkley River riparian
assessment found that the riparian areas of Toboggan, Elliot, Glacier Gulch, and Owen
creeks have all been heavily impacted by non -forestry related sources. On Toboggan
Creek the impacts include, eight stream crossings by roads, railways and powerlines. In
addition the creek has suffered from extensive land clearing. It is suggested that these

impacts could lead to bank slumping, increased sediment loading, increased nutrient
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loading from agricultural practices, an increase of stream temperature, and a decrease of
large woody debris recruitment in cleared areas.

Owen Creek is impacted by three crossings of roads, railways and powerlines, and
land clearing. The effects of these impacts include increased stream temperatures and
braiding in some reaches.

Elliot Creek has also been impacted by land clearing and two crossings by road
and powerline. This has resulted in increased stream temperatures, a lack of large woody
debris recruitment and lateral channel movement at the powerline crossing.

Glacier Gulch Creek is the least impacted of the systems. The impacts on this
system include railway, road and powerline crossing, land clearing and the water
diversion to Kathlyn Lake. This has resulted in increased stream temperatures and -
increased sediment loading due to erosion,

Overall the Nortec report estimated that 20 km of streams in this watershed were

impacted by non-forestry related land use practices.

1.4.1 Water Quality data analysis

Limited water quality surveys were done by DFO in 1996 at six stations within
the Toboggan Creek watershed (Glass Creek, CNR bridge, Evelyn bridge, Hatchery
outflow, fish fence, Highway culvert). From the perspective of WRP, nutrients
(phosphorous and nitrogen) and turbidity are the most significant water quality
parameters in Toboggan Creek. Nutrients are essential to the energy flow of streams but
excess loading can result in detrimental effects such as algal blooms and increased
Biological and Chemical Oxygen Demand (BOD and COD). High values of turbidity
may reflect high concentrations of silt/sediment transport which has implications on the
substrate of the stream by causing infilling of gravels and compaction, thus reducing
quality of spawning gravel and smothering benthic invertebrates. The results of the 1996

water quality survey are summarized below.
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1) Phosphorous

Within Toboggan Creek total phosphorous is highest in Glass Creek and lowest at
the CNR bridge crossing and hatchery outflow. Downstream of the hatchery
phosphorous concentrations rise again, almost to the high levels recorded at Glass Creek
(Figure 4). Temporally, these concentrations are highest in the spring (early April) and
decrease throughout the summer. In 1996, phosphorous concentrations peaked again in
September at all stations then returned to low levels (Figure 5). Table 4 presents values
of total phosphorous in Toboggan Creek, “natural” environmental concentrations and
water quality guidelines/criteria. Phosphorous levels in general are not elevated to a
level of concern (i.e. they are in the lower end of the range of “natural” environmental
conditions).

The increase in phosphorous moving downstream of the hatchery is probably a
result of the agriculture and grazing land adjacent to the stream. Higher nutrient levels
are expected due to fertilization and land use by livestock. The peaking phosphorous
concentration in the spring is probably a result of the spring flush as the runoff from all
of the surrounding agriculture/grazing land carries the nutrients from the previous
autumn and winter into the stream. The high phosphorous concentration in Glass Creek
i1s attributable to the large expanse of cleared land surrounding this creek increasing the
volume and rate of release of phosphorous laden runoff. The September peak is more
difficult to explain. At this point it is uncertain whether it was only this single year that

this occurred or whether this is a regular pattern. Further sampling is required.

i1) Nitrogen

Nitrogen is constantly undergoing chemical transformations in sifu depending
upon physical and chemical conditions. The forms which it converts to and from are
ammonia (NH;), ammonium (NH, ", nitrate (NO5"), nitrite (NO,") and molecular nitrogen

(N;). In surface waters the most important forms are nitrates, nitrites and ammonia.
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Average ammonia & phosphorous concentrations by location (moving downstream)
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Figure 4: Average parameter concentrations by sample site along Toboggan Creek (April-October, 1996)
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Average ammonia concentration over time by site
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Figure 5: Average parameter concentrations by sample date and location for Toboggan Creek,

(April-October 1986)
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Nitrate

The maximum recorded nitrate concentration (0.52 mg/L) in Toboggan Creek in
1996 occurred at the CNR bridge on April 28 and the maximum average concentration is
also at this location (Figure 4). The maximum nitrate concentration within Toboggan
Creek appears to be well within environmental concentrations and Provincial criteria

(Table 4).

Nitrite

The maximum nitrite concentration in Toboggan Creek in summer 1996 also
occurred at the CNR bridge, (May 20). The federal guideline and provincial criterion
(0.06 mg/L) was exceeded at all stations downstream of Toboggan Lake on this day but
not in Glass Creek. However, these results are based on only four sampling periods
(April 7, 16, 28, May 20) so it is unknown how the concentrations behave over the
summer. During the other threé sampling periods (April 7, 16, 28) nitrite concentration
was consistently < 0.005 mg/L throughout the creek.

It is unknown what caused the nitrite peak, but it appears to be related to the lake
drainage as Glass Creek remained below 0.001 mg/L and the concentration decreases
progressing downstream (Figure 4). Further sampling is required to determine spatial

and temporal concentrations, and the cause of the elevated nitrite.

Ammonia

Within Toboggan Creek ammonia concentrations are generally highest in Glass
Creek. There is a peak in ammonia concentration at the hatchery outflow (Figures 4 & 5)
but this may be misleading as this represents a single event (April 7). The very high
values (0.113 & 0.114 mg/L) measured on this date inflate the mean measure, removing
these outliers drops the average at all other times to 0.014 mg/L. This single high reading
at the hatchery outflow is probably due to two factors - the very high density of fish
producing wastes and that the measurement was made in the outflow itself prior to entry

into Toboggan Creek. Due to this selection of measuring location there has not been any
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dilution of this high concentration. Ammonia concentrations through the stream peak in
early Spring then decrease steadily over the remainder of the year (Figure 5).

At no time, even at the hatchery outflow, was the maximum ammonia guideline
or criteria approached, and the “normal” concentration in Toboggan Creek appears to be
in the lower bounds of environmental concentrations (Table 4). However, concentrations
of ammonia in excess of the guidelines have been recorded in previous years (B. Donas,

pers. comm.).

iii) Turbidity

In the sampling of 1996 turbidity was measured and ranged from vzero to 50
Jackson Turbidity Units (JTUs). The mean for all stations between April 7 and October
15 (n=8 dates) was 16.4 JTU’s, the 90th percentile was 40 JTUs and the maximum
recorded was 50 JTUs (Table 4). The environmental range recorded in the Pacific
Region (B.C. and Yukon) is from 0.12-360 JTUs (based on 1449 samples between 1980
and 1985, CCME 1992), suggesting that turbidity in 1996 was well within natural range.
However, conclusions are tenuous as the JTU is not practical below 25 units because of
the limits of the measuring device (Thurston et al 1979). Thus, these data are not
definitive. Sampling using the Nephelometric Turbidity Units (NTUs) is required to
increase precision in the lower range and to allow comparison with provincial criterion,

also in NTUs.
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Table 4: Parameter values, water quality guidelines/criteria and “natural” environmental
concentrations in Toboggan Creek 1996.

90th Federal B.C. Environmental
Mean Percentile Maximum Guideline Criteria Concentration

Parameter (mg/lL) (mgl) (mgh)  (mgl) (mg/L) (mg/L)*

Phosphorous  0.021 0.047 0.064 None None 0.0013-1.76
(total)

Nitrate 0.155 0.395 0.52 None 40 (avg.) 0.002-6.6
(NO3) 200 (max.)

Nitrite - 0.092 0.445 0.517 0.06 0.06 <0.002-0.01
(NOz) (max.)

Ammonia 0.016 0.046 0.114 0.16 0.68 <0.001-0.49
(NH;) (max.)

Turbidity" 16.4 40 50 None see below 0.012-360
(NH;)

* Environmental concentrations from CCME 1992

BC criteria from Nagpal et al 1995

! Ammonia guidelines & criteria dependent upon pH and temperature - values derived
from “typical” Toboggan Creek pH (7-9) and temperature (0.5-18°C) values.

!! Turbidity values recorded in JTUs (Jackson Turbidity Units), provincial criteria is 1
NTU (Nephelometric Turbidity Unit) for drinking water; there are no turbidity criteria
for the protection of aquatic life.

iv) Conclusions

Based on limited sampling within Toboggan Creek phosphorous, nitrate and
ammonia did not appear to be elevated in 1996. However, peak nitrite concentrations
may pose a significant problem to aquatic life, and this parameter may be linked to the
lake drainage. Unfortunately, there is insufficient data to draw conclusions. The timing
of sampling (individual samples separated by up to 3 weeks between them) prevents
knowledge of what is occurring in the time intervals between samples. Further sampling

is required.
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Section 2: Field Assessment of Watershed
This section of the report deals with the findings of the field work. Each reach on

each system, will be described in terms of habitat type (physical features and riparian
condition), gradient, channel type, substrate, impacted sections, and prescriptions for
impact mitigation. While steam features are briefly summarized in these sections,
complete SISS cards and summarized information on Forms 3, 4 and 6 can be found in
Appendices B and D respectively.

The field assessment of the Toboggan Creeck Watershed occurred between
October 8th and October 27th, 1997. Throughout this time the water discharge was at a
moderate level. As the study started, only a few Coho had moved passed the Toboggan
Creek fish fence, but the peak migration date occurred on October 15, 1997, and the
majority of the run had passed through by October 16th, 1997.

Overview

Toboggan Creek is facing several types of impacts including berming along the
channels, agricultural land clearing, upslope logging and channelization. All of these
impacts are interrelated and have led to cumulative detrimental effects. The first impact
to the system was the placement of the railroad along the valley bottom. This created a
berm down the length of the valley and impacted the natural drainage off Hudson Bay
Mountain. Watercourses that flowed off the steep sides of the mountain historically
fanned out across the valley (making good agricultural land), however with the
placement of the railroad these watercourses hit the berm and were channelized along it
with fewer crossing points. This channelization allowed/ forced the water to back up
behind it creating a wetland of increasing size.

After the railroad went in, large scale land clearing took place. The clearing was
used both for agricultural purposes as well as timber for small local mills. The portions
of land that were cleared but not used for agriculture grew back in as alder, willow and
aspen groves which have attracted and sustained large beaver populations. This beaver

activity has contributed to the wetland nature of the area.
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Following the clearing of the valley logging continued in the upslope regions of
the watershed, this increased the amount of sediment coming off the mountain through
the watercourses. Large sediment loads have come down both as single large events and
as small continuous amounts. A prime example of the former sediment loading is the
slide which occurred into Feeny Brook in the spring of 1975 (see Section 2.4). The latter
type of sediment loading continues today as exhibited by the large amounts of gravels
and fines deposited at the confluence of Toboggan Creek Tributaries and the mainstem.
The increased amount of sediment loading has led to infilling of existing and forming
pools resulting in an overall lack of pool presence. A concurrent problem on these
systems is the lack of riparian protection. Riparian loss has resulted in a decrease of
Large Woody Debris (LWD) recruitment, as well bank destabilization and erosion,
leading to an increased sediment load.

Within the entire watershed there is continued bank erosion and destabilization
because of upslope channel aggradation, lateral channel movement and the lack of
riparian structure, this is further aggravated by livestock trampling at some sites. This
livestock tramping leads to further bank failures and increased sedimentation.

The combination of lack of pools, less large organic debris recruitment and
increased sediment loading has led to extensive loss of fish habitat both for adult holding,
stable spawning habitat and juvenile rearing. This is seen both within the Toboggan
tributaries as well as on the Toboggan mainstem. Only areas with higher gradients
(approximately 3- 4%) are able to flush the increased sediments and maintain
anadromous fish habitat suitable for spawning.

Creek assessments are presented in order starting at the mouth of Toboggan
Creek and progressing to the headwaters. As such the Toboggan Creek mainstem is
presented first, followed by Hopps Brook, Owen Creek, Feeny Brook, the Brook/ Brant
Creek, Elliot Creek, Glacier Gulch Creek, and finally Glass Creek. Representative
pictures of the creeks are presented at the end of the last reach of each creek, followed by
prescriptions for that creek. Before the first set of prescriptions, those for Toboggan

Creek, a map of all prescription sites on all creeks, Figure 7, is presented.
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2.1. Toboggan Creek Mainstem

The headwaters of Toboggan Creek are at Toboggan Glacier, from here water
flows in a Northerly direction into a small, high elevation (1394 m) lake (Shufer Lake).
From Shufer Lake the creek flows West down the side of the mountain for approximately
four kilometers where there is a left bend in the creek such that it continues to flow to the
Northwest for approximately one kilometer. At roughly five km from the headwaters the
creek bends to the left again and joins Glacier Gulch Creek below Toboggan Lake.

Historically Toboggan Creek flowed across a fan above the lake and the
confluence of Glacier Gulch and Toboggan Creeks was above the lake. Approximately
fifty years ago Toboggan Creek was diverted and channelized into a historic channel,
such that the confluence of Toboggan and Glacier Gulch Creeks presently occurs below
the lake. The date of exactly when this was done or the reasons behind this change are
unknown as there are no records or air photos that date back that far.

The Toboggan Creek mainstem was surveyed by Nortec Consulting on several
dates in 1997, covering a distance of 17 km. From these surveys the mainstem has been
broken up into nine reaches, with reach breaks at 2 km (2037m), 4.7 km (4743m), 5.5 km
(5543m), 7.9 km (7943m), 8.5 km (8543m), 10.1 km (10143m), 11.9 km (11943m) &
16.1 km (16143m). Reaches are numbered from the mouth and extend to the headwaters.

Toboggan Creek: Reach 1

This reach is 2,037m long. The channel runs though previously cleared areas and
farm fields. Some riparian areas have been left intact, while other areas have been
completely cleared. The riparian areas that do exist consist of alder (4/rus spp.) , aspen
(Populus tremuloides), cottonwood (Populus balsamifera), spruce (Picea spp.), sub-
alpine fir , willow (Salix spp.), prickly rose (Rosa acicularis), various grasses, hardhack
(Spiﬁaea douglasii spp.), and highbush cranberry (Viburnum edule).

The average channel width is 11m with an average wetted width of 6m. It was
noted that there was considerable bank erosion in this area, suggesting that there is

considerable lateral channel movement. Banks are composed of mainly fines and
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compacted clays, materials that are easily erodable. On average the gradient along this
reach is 1.5%. As would be expected in this low gradient, the habitat consists mainly of
riffle run sequences. This is partly explained by the substrate which is primarily
composed of a boulder-cobble mix. However, there was a fine coating of sand and silt
along the channel bed. In terms of fish habitat there is a general lack of cover in this area
(composing about 25% of the total area), with the main source of cover being boulder.

This reach shows the effects of the cumulative impacts experienced by the rest of
the watershed. The creek bed was covered in a fine layer of silts that coated the rocks,
which is probably a result of heavy sediment loading both from the large number of slope
failures along this reach, as well as high water events carrying organics from beaver dams
along the mainstem and the tributaries. A second impact of bank sloughing is the result
of a positive feed back loop of increasing sediment loading and bank erosion. When the
stream experiences an increased sediment load, pools are filled and bars formed which
results in lateral channel movements. This causes the water to erode banks further
downstream, adding more sediment to the water, resulting in further aggradation, lateral
channel movement and bank erosion downstream. In this system the cycle progress
downstream, down the length of Toboggan Creek until the stream reaches its confluence
with the Bulkley River, at which point the channel is highly aggraded with a boulder-
cobble substrate.

A third impact on this reach concerns the culvert placement at the Highway 16
crossing. This is not a new concern as there is evidence that the Fisheries Branch of the
Ministry of Environment approached the Ministry of Highways in 1978 to do some
remedial works on the culvert, the outcome of which was to place some rock at the base
of the culvert (Whatley, 1978). While the culvert has not proven to be an obstacle to
Coho and Steelhead, it may be an obstacle to Pink Salmon, especially at low flows.

There have been no Pink Salmon found in Toboggan Creek since 1991 (Mike O’Neil,
1997, Pers. Com.). One possible explanation for the lack of Pink Salmon in the system is
that the culvert became impassable to them in 1991. It is possible that the flow of water

and the drop from the culvert had eaten away at the channel bed, causing a higher drop to
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the culvert, and Pink Salmon being the weakest swimmers of the Pacific salmon (Dane,
1978), may not be able to leap the higher drop. This should be investigated and more
remedial works may be needed.

A number of sections along this lower reach have been rip-rapped in an attempt to
protect against lateral channel movement and bank erosion. Several of these sections
showed evidence of overland flows either through the rip rapped sections or around the
rip-rap. In at least one section this overland flow has carved a channel at the downstream
end of the rip-rap, this creates a continuing problem of nutrient enrichment from
agricultural runoff, sediment transport and bank destabilization, This area should be

investigated to determine the extent of the flow, and to suggest mitigation measures.

Toboggan Creek: Reach 2

The second reach extends for 2,706m. The lower half of Reach 2 has good
riparian cover which decreases progressively upstream towards the Toboggan Creek Fish
Fence. This reach is considered to be of high value to fish, both for rearing and
spawning. The riparian area is very similar to Reach 1, but also includes black twinberry
(Lonicera involucrata), alder, cow-parsnip (Heracleum lanatum), snowberry
(Symphoricarpos albus), willow, red-osier dogwood (Cornus stolonifera) and
thimbleberry (Rubus parviflora). The gradient in this section is 1% on average, and the
habitat is mainly composed of riffle-run-pool complexes. The average channel width is
about 9m with a wetted width of 7m. The substrate is mainly made up of a mix of
gravels and fines and cobble is evident in small amounts throughout the reach. While
there is boulder presence at the lower end of the reach, this tapers out progressively
upstream. The banks continue to be low and composed of fines. Some beaver influence
was found at the upper end of the reach which provides good fish rearing habitat,
however, cover in this reach is still low, the majority coming from deep pool. There are
two large tributaries to this reach; the first is Hopps Brook (w.c. 46-2400-005) and the
second is Owens Creek (W.C. 46-2400-010), see Sections 2.2 and 2.3 of this report for

discussions of these tributaries.
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Impacts to this reach include the lack of a riparian cover, affecting the input of
large woody debris which could act as structure and cover in the stream. There was also
evidence of livestock trampling.

Prescription to this area may include riparian planting, large woody debris

placement, and fencing the creek off from livestock.

Toboggan Creek: Reach 3

The third reach is a short section of 800m. This reach is heavily influenced by
beaver, with at least one large dam. On average the gradient is less than 1 %, which is
conducive to slow moving water. The riparian area, similar to that of Reaches 1 & 2, is
fairly intact. The riparian area extends along 80% of the reach, however, it only provides
about 10% crown closure (as opposed to 5% in Reach 1). Key species in this riparian
area are alder and willow, both species serve to attract beaver activity and help maintain
the beaver flats which act as an important juvenile fish rearing habitat. This reach also
contains sections of high quality spawning habitat and fish, both Coho and Dolly Varden,
were seen using the area to build redds.

The average channel width of this reach was approximately 11m with a wetted
width of 9.5m. 40% of this reach consisted pf side channel, a result of the beaver
activity. Approximately 60 % of this reach contains cover, consisting of deep pool and
large organic debris. Some cutbank was also evident in this reach. The channel habitat
type consisted of pool-run complexes. Banks composed of fines and gravels were
approximately half a meter in height and 45% of them were deemed unstable. The major
tributary entering Toboggan Creek in this reach is Feeny Brook (W.C. 46-2400-015)

Beaver activity in the area has caused extensive flooding ih some areas. There
has been both past and recent beaver activity in the area, and around these sites the
channel has braided such that the main channel is undefined. The prescription for this

area would be to look at beaver control methodologies.
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Toboggan Creek: Reach 4

This reach of 2,400m, runs through fields as well as slightly wooded areas. This
reach also encompasses the Toboggan Creek fish hatchery. Tributaries to this reach
include The Brook/ Brant Creek (W.C. 46-2400-017), which is a groundwater fed creek,
and Elliot Creek (W.C. 46-2400-020). Previous bank stabilization and stream restoration
works have occurred in this reach in 1979. The bank stabilization methods appear to be
effective to date, some cobble has built up against the large woody placement and has
added to its protective nature. Of the restoration works, only remnants of the boulder
placement remained and any large woody debris placed has been displaced down stream.
It is believed that this section was also the recipient of reverse gravel spawning pads,
however no evidence of their presence remains. This section contained limited spawning
habitat and only a few fish were seen in the area. However, it should be noted that
spawning habitat improved just above this area, below and beside the Toboggan Creek
fish hatchery, and more fish were seen utilizing the upper section of the reach.

On average the gradient of this reach is between 0.5-1%. The channel width
varies between 5-15m with an average of 9m and a wetted width of roughly 8m. There is
some evidence of stream channelization through this reach but in general the channel is
only occasionally confined. The confinement through the channelized sections, followed
by sections of relative unconfinment, could be condusive to lateral channel movements at
high flows. Channel substrate is composed mainly of gravels and fines, while the banks
are composed of fine sediments and organics. Average bank height is half a meter and
approximately 60% of banks are unstable. This reach of Toboggan Creek provides good
cover for fish (approximately 60% of reach area), with most of this cover in the form of
deep pool and cutbank.

The other limiting factor in terms of stream meander are the CNR tracks, which .
parallel the stream on the left hand side and prevent meander in this direction.

The primary impacts along this reach are the lack of riparian for large woody
debris recruitment and livestock access to the creek. Livestock trampling and excrement

were found in the creek along this reach, which as mentioned previously, increases the
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sediment and nutrient loading to the creek. Bank failures continue to be evident in this
area and some bank protection methodologies have been used, including rip-rap and log
deflectors. Some of the bank failures may also be attributed to livestock trampling. A
limited amount of beaver activity and flooding has also occurred in this section. Finally,
crews found part of an old bridge deck in the creek at 730m from the start of the reach.
The decking is in a slow moving portion of the creek and is currently acting as cover for
fish, however it is also accumulating sediment and may become more of a problem in the
future. These are the considerations that must be weighed in deciding whether or not to

remove the bridge decking from the creek.

Toboggan Creek: Reach 5
Reach 5 extends 600m along the CNR tracks. At the downstream end of the

reach the creek crosses under the tracks, this juncture is also the beginning of a long ditch
line on the south side of the tracks, which extends from this point to the CNR bridge
crossing at Elliot Creek.

On average the channel width in this area is 15m with a wetted width of Sm. The
gradient throughout the reach is about 1%. The average low bank is about half a meter
and composed of fines and gravels. It was deemed that approximately 60 % of them are
unstable. The channel throughout this reach remains mainly unconfined on a small scale,
although large scale meanders cannot take place to the west due to the railway tracks (i.e.
it is confined on a large scale). There is a large number of bars found throughout the
reach and a high percentage (60%) of the area is side channel. The reach is composed
mainly of riffle-pool complexes with a small amount of run (10%). The substrate is
mainly fines and small gravels, however all other groups except boulder are represented.
In terms of fish habitat only 20% of the area contains cover, although the cover is
diverse, including deep pool, large organic debris, over stream vegetation and cutbank.

The major impact along this reach is the lack of riparian cover. This and the low
erodable banks have allowed the creek to braid out into multiple channels. This reach

was also found to have only moderate spawning gravels.
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At the lower end of this reach the smell of raw sewage was detécted, asifa
septic tank/ field had overrun. This is a problem of concern as untreated sewage can
promote pathogenic bacterial and viral populations as well as increasing the nutrient

loading to the stream.

Toboggan Creek: Reach 6

Reach 6 is 1,600m long and runs along cleared fields, with thin strips of riparian
forest in some places. Reach 6 also encompasses the confluence between Toboggan and
Glacier Gulch creeks; this area is composed of multiple channels. Approximately 160m
upstream of this confluence the creek crosses the powerline right-of-way where the
clearing of the riparian area has allowed the creek to widen and braid out to form the
multiple channels which join Glacier Gulch Creek. As the creek continues to scour the
banks around the powerline right of way, this section will be a continual source of
sediment loading. Immediately downstream of the confluence there is a major beaver
complex. During the time frame of this contract, CNR breached part of the dam and
installed a caged culvert designed to allow water to flow through and fish to move
upstream despite ongoing beaver activity on the dam (see Figure 6). The final third of
this reach runs through cleared fields, with a thin strip of riparian on either side.

The creek channel is 15m wide with a wetted width of 6m. The channel is
unconfined, made up of a pool, riffle, run series. The gradient along this reach averages
1.5 %. The stream bed is made up of gravels, while the banks are made of fines and
larges. It is estimated that half of the banks are unstable. About 40% of this reach
contains cover, consisting of deep pool, over-stream vegetation and cutbank. Overall this
reach is considered to have good spawning and rearing habitat. It was found that this
section has numerous bank failures. A large bank avulsion occurs at 965m up from the
start of the reach, this avulsion is 30 m high and extends for 40m. This is only one
example of the many bank failures along this reach which are contributing sediments to
the creek.

Along this reach a small iron rich tributary enters the mainstem. This input of

iron, while natural, may have a deleterious impact on the surrounding area. Iron in high
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‘Figure 6 : The innovative culvert used by CNR in an attempt to mitigate an ongoing
beaver activity problem.
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concentrations may affect salmonid egg survival and can be toxic to aquatic invertebrates

which would affect juvenile salmonids by decreasing their food supply.

Tobogean Creek: Reach 7

This reach extends 1,800m. Here the creek runs through wooded areas and there
is a drastic riparian change from a mainly deciduous community below this reach to
mainly coniferous through this reach.

The average channel width remains 15m with a wetted width of 6m. The gradient
along this reach increases from the lower reach to between 2 to 2.5%. The substrate also
changes such that it consists of cobble and boulder on average, whereas Reach 6 consists
mainly of gravels. The high quality fish habitat continues in this reach, with cover
consisting of deep pool, cutbank, boulder and large organic debris. The number of debris
jams increased substantially in this reach from all previous reaches. This increase in
large organic debris is reflected in an increase in cover for fish.

This reach can be considered relatively unimpacted.

Toboggan Creek: Reach 8

No fish were seen in this reach, however the lower section of this area was highly
aggraded and the channel in this section did not hold enough water to allow fish passage,
holding or spawning activity. The channel in the upper section of this reach is
characterized by sediment wedges and small falls and cascades. The lower portion of
this reach contains multiple channels that run through the surrounding forest. This is the
legacy of a bridge wash-out upstream. Upstream of this bridge washout the water begins
to fall over a series of sediment wedges.

The eighth reach extends just over a kilometer. Throughout the reach the channel
width is about 28m with a wetted width of 3.5m. The gradient is approximately 2% and
the channel consists mainly of riffle. The arﬁount of overall cover in this area is low,
found in approximately 30% of this reach, however the cover that was present was

diverse, consisting of pool, large organic debris, boulder, overstream vegetation and cut
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bank. Throughout the reach the channel was unconfined and had low banks of 0.3 m,
composed of fines and gravels. Channel substrate was broken up as follows; boulder and
cobbles equated 50%, gravels composed about 35% and fines made up 15%.

The old bridge wash-out and subsequent aggradation in the lower portion of this
reach is the main impact along this section. In some places cobble was piled up half a
meter, while the aggradation extended for 30m. It is obvious that the old bridge decking
once obstructed the creek such that the creek jumped its banks and flowed down the
Toboggan Creek Road/ Silvern Lake Road North for 360m before tuming to rejoin the
main creek channel. Portions of the bridge decking continue to divert water down the
road during moderate and high flows and continues to be a problem. It is likely that the
channel would have remained moderately confined had it not been diverted by the bridge
decking. Finally, the newly constructed motorized vehicle trail bridges may also be too
low, if similar high flows or debris torrents occur again.

Prescriptions for this reach include; removing the old bridge decking from the
creek and placing structures to ensure water does not flow down the road. The third
prescription involves ensuring the new motorized vehicle trail bridges are high enough to

allow high flows to pass under them, and if not, to raise them to an appropriate level.

Toboggan Creek: Reach 9

This reach extends from the bridge washout to the headwaters at the Toboggan
Glacier. Only a small portion of this reach was surveyed (approximately 260m). At
255m there is an impassable chute with a falls of approximately 6m.

The channel in this section is frequently confined, approximately 30m wide with
a wetted width of 4m. Banks are mostly composed of gravels and larges. However some
sections were bordered by bedrock. The channel is mainly composed of riffle-cascade
with sections of pool run complexes. The gradient along the lower section of this reach
is about 5%, however there are sections of higher gradients which would prove an
obstacle for fish passage. Cover also remains a low percentage of the reach and consists

of pool, large organic debris and boulder. The channel is composed of bedrock and
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cobble but a large bank failure has contributed a significant amount of sediment. Above
the chute the channel width narrows to between 10 to 20m with a wetted width of 4 to
5m. The channel gradient above the chute averages 7%, with increasing gradient towards
the glacier. The water above the chute falls over a series of old sediment wedges and
step pools. There are a few minor slope failures on the upper section and there is some
sediment input off the old logging/ mining road.

A prescription for this reach would be to add water bars to the Silvern road,
especially if the intention is to keep the road open for summer recreational use. During
wet times of the year some very large pools of water develop and water bars would help
eliminate them. As well some sections of this road show signs of water running down

the road, causing erosion.
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' TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 2

Stream Name: Toboggan Creek

Location: Reach 1: Approximately 600m upstream from the Bulkley Confluence.
Comments: A large bank avulsion in the first reach of Toboggan Creek. The avulsion is
47m long and 25m high. Large bank avulsions, and slumps are common at the lower end
of Toboggan Creek

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 08, 1997 / L. Gibson
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R TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 3
i Stream Name: Toboggan Creek
] Location: Reach 1: 681 m upstream of the Toboggan- Bulkley confluence.

Commenits: There are several old road crossings on the lower end of Toboggan Creek.
; | Prescription (Y/N) & Number: N

r Date Taken/Photographer: October 08, 1997 / L. Gibson
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"TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 4

Stream Name: Toboggan Creek

Location: Reach 2, Toboggan Creek Fish Fence located 2.5 km up from Bulkley
confluence.

Comments: This permanent fish fence was erected in 1988, the fence operates in the
spring to enumerate Steelhead runs and in the fall to enumerate salmonid runs. The
fence can be lowered at high flows to prevent damage to the structure.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 08, 1997 / G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 5

Stream Name: Toboggan Creck

Location: Reach 2, Site of historic stream restoration works.

Comments: Throughout the lower reach several areas have had logs cabled into the
bank in an attempt to stabilize them. Past restoration included bank stabilization, boulder
placement and constructed of reverse gravel spawning pads. Only some of the cabled
logs and boulder remains.

Prescription (Y/N) & Number: Y, Toboggan 3

Date Taken/Photographer; October. 27th, 1997/ G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 6

Stream Name: Toboggan Creek

Location: Reach 3, Immediately downstream of Owen Creek confluence.

Comments: This picture shows extensive bank failures and lack of riparian cover. It
also documents a large bar of gravels, on the right, there are numerous similar gravel bars
throughout the lower reaches of Toboggan Creek.

Prescription (Y/N) & Number: Y, Toboggan 7

Date Taken/Photographer: October 24, 1997 / G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 7
Stream Name: Toboggan Creek
Location: Reach 5, 250 m downstream of Toboggan Creek Fish Hatchery.

Comments: The railroad runs along the left hand side of this picture (top of berm), and
the extensive amounts of rip-rap are evident.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 27, 1997/ G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH
— T

Photo Number: Toboggan 8
Stream Name: Toboggan Creek

Location: Reach 6, Immediately downstream of the Toboggan and Glacier Gulch Creek
confluence.

Comments: Throughout lower Toboggan Creek there are several sections of beaver
flats, areas with a riparian zone of alder and willow which is attractive to beaver.

Prescription (Y/N) & Number: Y, Toboggan 10

Date Taken/Photographer: October 14, 1997/ L. Gibson
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 9

Stream Name: Toboggan Creek

Location: Reach 6, Immediately downstream of the confluence between Toboggan and
Glacier Gulch Creeks.

Comments: During the 1997 field season CNR employees breached this dam and
installed this large culvert, the upstream end has a T junction in it as well being
surrounded by a wire cage (see Figure 6). It is an innovative attempt to deal with a long
standing problem.

Prescription (Y/N) & Number: Y, Glacier 1

Date Taken/Photographer: October 13, 1997/ G. Wadley

Nortec Consulting



Toboggan Creek Watershed Restoration Project 50

TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Toboggan 10
Stream Name: Toboggan Creek

Location: Reach 8, 3 km upstream of the Toboggan Creek confluence with Glacier
Gulch Creek.

Comments: These pictures show the extensive aggradation of the creek and deposition
of sediments through the timber. Both these situations are common throughout Reach 8.

Prescription (Y/N) & Number: Y, Toboggan 16

Date Taken/Photographer: October 24, 1997/ G. Wadley
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 1

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: 1
UTM Coordinates: 6089200, 607500

Description of Impact: 0.6m drop out of culvert.

Works Prescribed:
o Build up plunge pool, through large rip- rap placement. Assess baffles for
effectiveness
» One option for this site would be to remove the culvert and replace the crossing with a
bridge.

Anficipated Benefits:
¢ Facilitate fish access (Pinks and juveniles) from Bulkley River

Schedule:
o Low summer flows (e.g. End of July or early August)
o Winter works is also optional

Comments: Should be Ministry of Highways responsibility. Refer to Department of Fisheries and
Oceans.

Requirements
Manpower: 1 environmental monitor, 1 operator
Machinery: 1 day hoe, 1 day technicians
Materials: Rip- rap

Land Owner: Crown Land, administered by Ministry of Highways

Approvals Required: Ministry of Highways, Ministry of Environment, Lands and Parks (MoELP),
Department of Fisheries and Oceans (DFO)

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 2
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 1
UTM Coordinates: 6088920, 607780

Description of Impact: Cumulative impacts of sediment transport

Works Prescribed:
o Placement of a series of large woody debris system

Anticipated Benefits:
¢ Scouring of new pools, accumulation of spawning gravels and will provide adult and
juvenile holding.

Schedule:
¢  Summer Low Flows

Comments: Specific sits to be determined with landowners and agencies

Requirements
Manpower: 2 men for 4 days
Machinery: 1 machine for 1 day
Materials: Large woody debris

Land Owners: Mr. Butz
Approvals Required: Landowners, MOE, DFO

Priority: Moderate
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 3

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 1
UTM Coordinates: 6089900, 607820

Description of Impact: Old Road Crossing and off channel development
Works Prescribed:
o Site survey and Design for large woody debris placement and weir construction for
bank stabilization.
Anticlpated Benefits:

¢ Scouring of new pools, accumulation of spawning gravels
o Will provide adult and juvenile holding

Schedule:

o Low summer flows
Comments: There are numerous unstable slopes in area. Develop potential off channel habitat
Requirements

Manpower: 2 men for 2 days

Machinery: No

Materials: No

Land Owner: Mr. Butz

Approvals Required: Landowners, MOE, DFO

Priority: Moderate
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 4

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 1
UTM Coordinates: 6088380, 608460

Description of Impact: Slope Failure

Works Prescribed:
¢ Stabilize right bank through stream bank engineering techniques, e.g. wattling and
fascines

Anticipated Benefits:
¢ Stabilizing the banks will help control siltation and sediment input to the system.

Schedule:
+ Low summer flows (e.g. End of July or early August)

Comments: If successful could be applied to numerous other locations in Reach 1.

Requirements:
Manpower: 4 men for 3 days
Machinery: No
Materials: Whips, other materials on site.
Land Owner: Mr. & Mrs. Utz
Approvals Required: Landowners, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 5

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 2 at fish fence
UTM Coordinates: 6087580, 609080

Description of impact: Sediment input
Works Prescribed:

o Stabilize left bank through stream bank engineering techniques, e.g. wattling and
fascines and or rip-rap, or through other possible measures, e.g. placement of round
hay bales. -

Anticipated Benefits:

¢ Reduce silt and sediment input to stream
e Stabilize channel

Schedule:
¢ Low summer flows

Comments: Recent channel changes have increased the sediment load to stream channel

Requirements
Manpower: 2 men for 2 day
Machinery: 1 machine for 1 day
Materials: Rip- rap and Large woody debris

Land Owner: Mr. Landrock

Approvals Required: Landowners, MOE, DFO

Priority: Moderate

Nortec Consulting




Toboggan Creek Watershed Restoration Project 57

TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 6
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 2
UTM Coordinates: 6087420, 609020

Description of Impact: Bank sloughing and sediment input into the stream
Works Prescribed:

¢ Large woody debris placement throughout the area and possibly rip- rap some areas.
Anticipated Benefits:

o Bank stabilization

Schedule:
o  Summer low flows

Comments: Some downstream rip-rap is already in place, but upstream rip-rap needs to be placed to
maintain meander.
Requirements

Manpower: 2 men for 2 days

Machinery: 1 machine for 1 day
Materials: Large woody debris, and rip-rap

Land Owner: Mr. Hopps

Approvals Required: Landowners, MOE, DFO

Priority: High
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ToOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Toboggan 7

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 2
UTM Coordinates: 6087380, 609240

Description of Impact: Bank slumping and sediment input

Works Prescribed:

¢ Bank stabilization through wattling and other bank stabilization engineering techniques

Anficipated Benefits:
¢ Bank Stabilization

e Decrease siltation and sedimentation to stream

Schedule:
e Spring/ Summer/ Fall

Comments: None

Requirements
Manpower: 4 men for 3 days
Machinery: No
Materials: Local

Land Owner: Mr. Hopps

Approvals Required: Landowner, MOE, DFO

Priority: High
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ToOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Toboggan 8
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 2
UTM Coordinates: 6086120, 609900

Description of Impact: Lack of riparian cover

Works Prescribed:
¢ Riparian planting

Anticipated Benefits:
o Bank stabilization and stream shading

Schedule:
e Spring
Comments: None
Requirements
Manpower: 2 men for 1 day
Machinery: No
Materials: Trees and Whips

Land Owner: Mr. Booth

Approvals Required: Landowners, MOE, DFO

Priority: Moderate
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 9

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 3
UTM Coordinates: 6084880, 610700

Description of Impact: Lack of Riparian cover and livestock trampling. Lack of pool presence

Works Prescribed:
e Riparian Planting and fencing
¢ Restore pool presence through placement of large woody debris

Anficipated Benefits:
o Will reduce sediment input to the system

e Provide cover for Adults and Juvenile fish

Schedule:
e Low summer flows

Comments: Requires Landowner co-operation
Requirements
Manpower: 3 men for 4 days
Machinery: 1 machine for 1 day
Materials: Trees or Whips, Large woody debris, fence posts and fencing materials

Land Owners: Mr. Lychacks

Approvals Required: Landowners, MOE, DFO

Priority: Moderate
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 10

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 3
UTM Coordinates: 6084820, 610820

Description of Impact; This is in an active beaver area which has led to lateral channel movement and
braiding.

Works Prescribed:
¢ Survey and Design and Works
e Large woody debris placement and bank stabilization engineering techniques

Anticipated Benefits:
¢ Reduce sedimentation to the stream and lateral channel movement
¢ Increase spawning and rearing habitat

Schedule:
e Low summer flows

Comments: None

Requirements
Manpower: Survey and design; 2 men for 2 days. Works; 2 men for 4 days
Machinery: 1 machine for 2 days
Materials: Large Woody Debris, Other materials on site

Land Owner: Toboggan Creek Enhancement Society

Approvals Required: Landowners, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 11
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 3
UTM Coordinates: 6084440, 610860

Description of Impact: Old road crossing
Works Prescribed:
¢ Site survey and design for large woody debris placement and weir construction
Anticipated Benefits:
¢ Stabilize channel

e Increase available spawning and rearing habitat

Schedule:
¢ Low summer flows (e.g. End of July or early August)

Comments: None
Requirements
Manpower: 2 men for 2 days
Machinery: No
Materials: No
Land Owner: Toboggan Creek Enhancement Society

Approvals Required: Landowners, MOE, DFO

Priority: High

Nortec Consulting



Toboggan Creek Watershed Restoration Project 63

TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 12

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 4 (Toboggan ditchline)
UTM Coordinates: 6083200, 611440

Description of Impact: The ditchline lacks riparian cover and structure.

Works Prescribed:
e Add riparian cover and structure, possibly add cover as low relief structure in the ditch

Anticipated Benefits:
e Increase available cover
o Improve fish habitat and overhead protection

Schedule:
¢ Summer and Fall

Comments: Requires CNR Cooperation

Requirements
Manpower: 3 men for 3 days
Machinery: CNR for Transportation
Materlals: Wood

Ltand Owner: CNR

Approvals Required: CNR, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 13
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 5
UTM Coordinates: 6083080, 611460

Description of Impact: Lack of riparian cover and in-stream structure
Works Prescribed:
e Add low relief structure
Anticipated Benefits:
¢ Increase the amount of available cover

¢ Increase the amount of fish habitat and overhead cover

Schedule:
¢ Summer/ Fall

Comments: In channelized section and would requires CNR transportation

Requirements
Manpower: 3 men for 3 days
Machinery: CNR for transportation
Materials: Wood and CNR for transportation

Land Owner: CNR and Mr. Storey

Approvals Required: CNR, Landowner, MOE, DFO

Priority: Moderate
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TOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Toboggan 14

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 6 (Toboggan- Glacier confluence)
UTM Coordinates: 6082200, 611520

Description of Impact: The water flows through multiple braided channels
Works Prescribed:
¢ Site survey and design to reestablish a single main channel

Anficipated Benefits:

¢ Restore the natural drainage pattern by building a single channel

o Increase salmonid access

¢ Decrease sediments and siltation and avulsions through field.
Schedule:

¢ Low summer flows

Comments:

Requirements
Manpower: Electroshocking crew 2 men for 1 day, works 2 men for 4 day
Machinery: 1 machine for 2 day
Materials: Large woody debris, electroshocker

Land Owner: B.C. Hydro and Mr. Johnson

Approvals Required: Landowner, B.C. Hydro, DFO, MOE

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 15

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 6, at the powerline crossing
UTM Coordinates: 6082260, 611280

Description of Impact: Lack of riparian structure
Works Prescribed:
¢ Add large woody debris

¢ Plant riparian cover (low bushy plants).

Anficipated Benefits:
¢ Reestablish long term large woody debris

Schedule:
» Low summer flows
Comments: To be completed concurrently with Prescription Toboggan 14

Requirements
Manpower: 2 men for 2 days
Machinery: 1 machine for 2 days
Materials: Large woody debris, whips

Land Owners: B. C. Hydro

Approvals Required: B.C. Hydro, Landowner, MOE, DFQO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 16

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 7
UTM Coordinates: 6081280, 611060

Description of Impact: Lateral channe!l movement and bank erosion
Works Prescribed:
o Stream bank stabilization
e Monitor this reach for anadromous fish access
Anticipated Benefits:
¢ Decrease silt and sedimentation to high value fish habitat
Schedule:
¢ Low summer flows

Comments: The area contains four active clay bank failures

Requirements
Manpower: 4 men for 3 days
Machinery: No
Materials: On Hand

Land Owner: Mr. Johnston

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 17

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 8
UTM Coordinates: 6080160, 611260

Description of Impact: The bridges on the new trail from the Silvern Estates are too low to

accommodate high flows, and may become an obstruction at these times.

Works Prescribed:
s Survey the area to ensure bridges can accommodate high flows and where insufficient
jack the bridges up
Anticipated Benefits;
e Prevention of future impacts

Scheduie:

¢ Low summer flows
Comments: This needs to be coordinated with the trail owners and users.
Requirements

Manpower: 1 man for 2 day

Machinery: No

Materials: No A

Land Owner: Unknown at this date

Approvals Required: Landowner, Trail users, MOE, DFOQ

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 18

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 8
UTM Coordinates: 6079600, 611220

Description of Impact: Lateral channel movement and sedimentation
Works Prescribed:

e Remove the old bridge decking
¢ Build a proper ford

Anticipated Benefits:
¢ Prevention of further erosions and channel aggradation
Schedule:
¢ Low summer flows
Comments: The lateral channel movement is the result of the bridge decking collapsing into the creek.

Requirements
Manpower: 2 men for 2 days
Machinery: 1 machine for 1 day
Materials: No

Land Owner: Crown Land

Approvals Required: MOF, MOE, DFO

Priority: High

Nortec Consulting



Toboggan Creek Watershed Restoration Project 70

TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 19

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: The two main active beaver areas, Reaches 2 and 6
UTM Coordinates: 6087080, 609900 & 6082180, 611620

Description of Impact: Extensive beaver dams may be blocking anadromous fish access

* Works Prescribed:
o Talk to the landowner and local trapper for beaver trapping and/ or removal.
e Monitor for fish access and use through electroshocking and gee trapping in beaver
dam area.

Anticipated Benefits:
¢ Maintain anadromous fish access

Schedule:
o Spring, Summer, Fall

Comments: Should be part of an ongoing program considering options and developing strategies for
Beaver Control

Requirements
Manpower: 2 men for 2 days
~ Machinery: No
Materials: Gee Traps and Electroshocker

Land Owner: Mr. Booth, Mr. Benjamin, Mr. Johnstone, Mr. Storey

Approvals Required: Landowerns, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 20

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach 3, Benjamin and Booths property
UTM Coordinates: 6085880, 610240

Description of impact: This area supports active beaver activity
Works Prescribed:
e Document the extent of off channel rearing in beaver dam complex

Anticipated Benefits:
¢ Enhanced rearing capabilities and access for salmoinids

Schedule:

¢ Spring, summer, fall

Comments: Should be part of an ongoing program considering options and developing strategies for
Beaver Control

Requirements
Manpower: 2 men for 3 days
Machinery: No
Materials: Electroshocker, Gee Traps and hand tools

Land Owner: Mr. Benjamin and Mr. Booth

Approvais Required: Landowners, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Toboggan 21
Location of Prescription Site
Stream: Toboggan Creek mainstem

Reach: Reach 5, above Elliot confluence
UTM Coordinates: 6083620, 611580

Description of Impact: Lack of riparian cover
Works Prescribed:
o Planting of riparian cover through the beaver flats. Species planted should include

black spruce, cottonwood and red-osier dogwood.

Anticipated Benefits:
e Stream shading and bank stabilization

Schedule:

o Spring, summer, fall
Comments: Enhancement of wetland area
Requiremen"rs

Manpowaer: 2 men for 2 days

Machinery: No

Materials: Trees

Land Owner: Mr. Storey

Approvals Required: Landowner, MOE, DFQ

Priority: Moderate
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2.2. Hopps Brook

Hopps Brook is a small creek approximately 3.6 km long of which 3.4 km were
surveyed. This creek generally flows in a Northeasterly direction, and joins the
Toboggan mainstem at UTM coordinates 6088040 and 608740. The creek is ephemeral
in nature. A large portion of Hopps Brook runs though private land belonging to Mr.
Hopps(Owen Creek Cattle Co.), and has been cleared to provide grazing land. The
upslope regions of this creek have been cleared by logging. This creek has a small
tributary (w.c. 46-2400-005-010) entering towards the mouth of the creek. Both of these
creeks lack riparian cover. Hopps Brook has been broken up into four reaches, with
reach breaks placed at 800m, 2200m, and 2600m.

Hopps Brook: Reach 1:

This réach extends 800m from the mouth of the creek to the road crossing. The
creek in this region is heavily channelized and runs through fields of tall grasses. The
upper section of this reach shows sign of beaver activity and flooding (which may be part
of the reason for the deep channelization; to help ensure the creek stays in the channel at
high flows). The riparian in this area includes grasses, sedges, red osier dogwood,
willow, sub-alpine fir, and spruce.

The average channel width in this reach is 2m with a wetted width of 1m.
Throughout the reach the gradient remains about 1%. Banks are generally low, at about
0.3m, again with the exception of the channelized sections where the banks averaged 1-
1.5 m. Banks are composed of fines and gravels, and approximately 75% of banks are
considered unstable. Bank composition is very similar to the channel substrate
composition of mainly gravels, 60%. Fines compose 25% of the channel substrate while
cobbles make up the remaining 15%. Approximately 45% of the reach is considered
cover, this includes deep pool, over stream vegetation and cutbank. The reach is

composed of a series of riffle- run sequences interspersed with pools.
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As mentioned, the main impact to this reach is the lack of riparian vegetation and
large woody debris. A second problem is sedimentation and bank erosion due to
livestock trampling.

Prescriptions for this reach include riparian planting and largé wood debris
placement, as well as fencing to protect banks. It is important to note that livestock
would still need limited access to the creek, for watering and crossings. However this
could be accomplished by having a few fording points or by excavating small channels

off the main creek, which livestock could have access to.

Hopps Brook: Reach 2

The second reach of Hopps Brook shares some similarities with the first reach, it
is heavily channelized as it runs through a field and it lacks over-stream cover. Sections
of the stream which are not channelized show a regular meander pattern through the
field. The riparian through this area includes alder, red osier dogwood, devils club,
snowberry, various grasses and birch.

The channel through this reach is approximately 4m wide, with a wetted width of
1.5m. The channel is composed mainly of riffle and run sequences, and showed a lack of
pool presence and cover. The cover that is present is made up of over-stream vegetation,
pool, cutbank, and large organic debris, in decreasing order of amounts. The lack of
riparian and overstream vegetation is reflected in the lack of debris, which was found in
only 2% of the reach. Banks are composed of fines and gravels and are about 80%
unstable. The low bank height was approximately 0.2m but bank height is highly
variable throughout the reach due to channelization. The channel remains unconfined
throughout the reach. Bed material is primarily composed of gravels, and there is a high
percentage of bars throughout the channel. Numerous bank failures are found, the
majority of which were associated with the point bars, this is because the point bars are
causing lateral channel movement that are eroding the banks on the opposite side.

Continuing impacts through this reach include lack of overstream vegetation and

large woody debris, bank failures associated with lateral channel movements and channel
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aggradation. There is also some evidence of livestock trampling of the banks. Bank
failures occur almost continuously throughout this reach. Finally, there is a road crossing
at the bottom of this reach and it was noted that sediment laden water ran down this road

and into the creek.

Hopps Brook: Reach 3

This reach extends for 400m. The channel now runs past an old cutblock on the

right hand side and forested sections of the left. Riparian in this reach includes spruce,
sub-alpine fir, birch, willow, cottonwood, devils club and red osier dogwood.

In parts the channel is deeply entrenched by bedrock banks. The average
channel width is 5Sm with a wetted width of 1.8m. The bed material is mainly composed
of cobble and boulder, with gravels being of secondary importance. The channel runs
down a series of step pool- sediment wedge formations connected by cascade, riffle, run
sequences. Where not flanked by bedrock, banks are composed of fines, of which 60%
are thought to be unstable. Several bank failures are found along this section with one
notable slump occurring at 432m upstream of the powerline. These bank failures are
probably harvesting related as their is evidence of logging on the right creek bank. There
is an increase of both cover and large woody debris in this reach, approximately 60% of
the stream now contains cover in equal amounts of deep pool, large organic debris,
boulder, over-stream vegetation and cutbank. The large organic debris in this reach
covers approximately 60% ‘of the reach. There is a marked increase in blowdown
through this section adding to the numerous small debris jams.

Impacts along this section of creek include the bank failures which contribute
sediments to water flow and, as previously mentioned have a cumulative effects

downstream.

Hopps Brook: Reach 4

The fourth reach extends for approximately 1,400m from above the powerline to

the headwaters of the creek. The channel in this section runs between two cutblocks, one
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of which was logged to the creeks edges and the second of which starts approximately
150m away from the edge of the creek. The riparian community throughout this reach
includes spruce, sub-alpine fir, birch, devils club, alder, cow parsnip, stinging nettle
(Urtica dioica), thimbleberry (Rubus parviflorus), black twinberry and lady fern
(Athyrium filix-femina).

The average channel width through reach is 2.5m, of which the wetted width
occupied 2m. The gradient throughout is 2.5 % and there are no major fish obstructions;
however no fish were seen. Channel bed material is equally composed of fines and
gravels containing patches of cobble boulder substrate. Channel habitat is broken up into
30% run, 30% pool and 40% riffle. Cover is found in the form of overstream vegetation,
deep pool, cutbank, boulder and large organic debris, however total cover only accounted
for about 30% of the stream. Banks are composed of fines with approximately 60% of
them being unstable.

This reach is highly aggraded, containing a large quantity of gravels and fines,
which has probably resulted from a decrease in bank stability due to logging above the
creek banks.
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Hopps 1

Stream Name: Hopps Brook

Location: Reach 1

Comments: This shows the typical channel and channel habitat in the lower section of
Hopps Brook. Note the lack of large woody debris, channel structure, pool presence and
in-stream cover.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 24, 1997/ S. Mitchell
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

; Photo Number: Hopps 2
i Stream Name: Hopps Brook

Location: Reach 2

Comments: This section of Hopps Brook has a lack of riparian cover, large woody
, debris and channel structure. Banks throughout this reach are slumping and some
m livestock trampling is evident.

Prescription (Y/N) & Number: Y, Hopps 1

Date Taken/Photographer: October 24, 1997/ S. Mitchell
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Hopps 1

Location of Prescription Site
Stream: Hopps Brook
Reach: Reach 2
UTM Coordinates: 6087600, 608620

Description of Impact: Extensive bank failures, and lack of riparian cover
Works Prescribed:

o Riparian planting and fencing

¢ Bank stabilization

¢ Ensure access to upper reaches for juveniles

Anticipated Benefits:
¢ Enhance juvenile rearing potential

Schedule:
¢ Spring, summer, fall
Comments: Require cooperation with landowner

Requirements
Manpower: 4 men for 3 days
Machinery: Small hoe for 1 day
Materials: Fence posts and fencing and Large Woody Debris

Land Owner: Mr. Hopps

Approvals Required: Landowner, MOE, DFO

Priority: Moderate
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2.3. Owen Creek

Owen Creek is a major tributary to Toboggan Creek, extending for 7 km of which
5.4 km were surveyed. 4,500m were surveyed on the mainstem up from its confluence
with Toboggan Creek and 894m surveyed on the tributary to the upper reaches of this
creek. Owen Creek has been broken up into four reaches starting at the confluence of
Owen and Toboggan Creeks. The first reach break occurs at 1,800m, the second at
4,400m, and the third at 5,800m. Owen Creek flows in a Northerly direction from its
headwaters, then turns and continues flowing in a primarily North Easterly direction, to
join the Toboggan Creek Mainstem at UTM coordinates 6087400 and 609300. There
are five closely clustered cutblocks on the upper reaches of Owen Creek and the lower
section of the creek runs through farm land. During the survey, Owen Creek discharged
approximately 0.741 m*/s into the Toboggan mainstem. Fish, including Dolly Varden
Char, Cutthroat Trout, Rainbow Trout and Coho Salmon, were present in Owen Creek

during the study period, with the creek being used both for spawning and rearing.

Owen Creek: Reach 1

This first reach of Owen Creek runs mainly through agricultural fields and
slightly wooded areas. Some areas show obvious signs of berming and channelization.
While signs of an older channel running through the fields exists, the present channel has
been in place for an estimated 50 years. Riparian vegetation in this reach includes
cottonwood, aspen, willow, alder, devils club, red raspberry (Rubus idaeus), and red osier
dogwood.

The average channel width in this reach is Sm with wetted width of 3.5m. Inthe
upper end of this reach the channel has carved out a small floodplain which varies in
width between 5 to 20m, with a high water channel outside the rooted vegetation. The
bed material is composed primarily of larges and gravels, with increased aggradation at
the lower end of the reach toward the mouth. The banks are generally low, composed of
fines and between 20-75% stable, becoming less stable towards the mouth. Habitat type

is mainly riffle interspersed with stretches of run and pool. About half the reach could be
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considered cover, which encompasses cut bank, pool, large organic debris, over-stream
vegetation, and boulder.

Impacts along this reach include lack of riparian community and large woody
debris. The lower section of this reach is heavily aggraded, and has numerous bank
failures. The upper section is crossed by four bridges and one ford, of which only one
old bridge requires removal. Impacts to this reach occur due to the powerline and the
railway/ road crossing. At the powerline right of way there is visible sediment transport.

Prescriptions for this site include the one bridge removal, placement of large
woody debris, and bank stabilization to help decrease the sediment input. It might also be
a good idea to brush around the cottonwoods to provide a long term large woody debris

source.

Owen Creek: Reach 2

This reach extends for 2,600 m upstream of the powerline crossing. The creek
here runs through a slightly wooded area and along a cutblock. The riparian in this
section consists of spruce, sub-alpine fir, hemlock, cottonwood, birch, knights plume
(Ptilium crista-castrensis), step moss, huckleberry, alder, willow, thimbleberry, black
twinberry, devils club and red osier dogwood. The riparian in the lower section of this
reach consists principally of the deciduous vegetation, attractive to beavers and beaver
activity is obvious in this area with at least on large beaver complex. The main dam in
this complex is 3m in height, and downstream from this dam there is series of smaller
dams that divert the creek through the forest for approximately 400m downstream. One
effect of the beaver complex is that there is some flooding on the grazing land of Mr.
Hopps and onto the Mott’s property.

The average channel width of this reach is 5 m with a wetted width of 4m,
composed primarily of a series of riffle cascades. The gradient through this reach ranges
between 2-5%. Cobble and boulder make up the majority of the bed material while the
banks are composed of larges and fines. It is estimated that approximately 40% of banks

are unstable. The channel is confined throughout the majority of the reach.
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Approximately 60% of the reach contains cover, the majority of which was in the form of
overstream vegetation, large organic debris and boulder.

The major impacts on this reach result from the beaver complex. These dams
should be breached to allow fish passage and to control flooding at high water. A second
impact along this reach is the result of a collapsed bridge, the bridge decking is not yet in
the creek but will become an obstacle in the next few seasons. This bridge should be
removed. Adjacent to the cutblock there is a large number of debris jams, which could
potentially block fish access. Finally, a tributary that enters in this reach, runs through
three cutblocks and is aggraded in nature, a survey of this creek should be conducted to
determine its impact on the system. A short section of this tributary was surveyed and is

discussed in the following section.

Reach 3 and 4
These reaches are 1,400m and 1,200m long respectively. There was no ground

survey conducted of these reaches. The terrain in these reaches rises steeply in elevation
towards the headwaters of Owen Creek. Part of the creek in Reach 3 runs along a large

cut block.

Tributary to Owen Creek (w.c. 46-2400-010-050)
894m of the upper reaches of this creek were surveyed on October 16, 1997. This

creek runs through three cutblocks, and contains sections where the creek banks were
logged. The average channel width and wetted width is 2.5 m. The channel is made up
of a series of sediment wedges and falls. Approximately 15% of the channel contains
pools of which the maximum depth is 80 cm. Three quarters of this section contain
cover, primarily as deep pool, large organic debris and over stream vegetation. The bed
material was composed of gravels and larges while the banks were composed of gravels
and fines. Only about 30% of the banks were considered unstable and the channel is

considered to be confined.
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Impacts to this section of creek are the result of logging; there is an old road that
crossed the creek a number of times, and the creek around these crossings is aggraded

and carries sediments downstream.
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Owen 1

Stream Name: Owen Creek

Location: Reach 1 of Owen Creek

Comments: This is typical of the lower section of Owen Creek. This pictures shows
several debris jams composed of small woody debris. This type of debris jam is
prevalent throughout the lower end of this creek.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 23, 1997/ G. Wadley
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ToBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Owen 2

Stream Name: Owen Creek

Location: Reach 1, 40m upstream of Owen Creek road crossing.

Comments: The bridge at the top of this picture is facing imminent failure and it should
be removed. The red ribbon at the bottom left of this picture shows the placement of a
Gee Trap. Coho Salmon, Rainbow Trout, Cutthroat Trout and Dolly Varden were found
in this atea.

Prescription (Y/N) & Number: Y, Owen 2

Date Taken/Photographer: October 23, 1997/ G. Wadley
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ToBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Owen 3

Stream Name: Owen Creek

Location: Reach 1: Beside the Mots property

Comments: This large bank erosion is caused by the large sediment input at the
powerline right-of-way, which has caused pool in filling, lateral channel movement and
subsequent bank erosion. Direction of streamflow is away from photographer.

Prescription (Y/N) & Number: Y, Owen 2

Date Taken/Photographer: October 23, 1997/ G. Wadley
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ToBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Owen 4

Stream Name: Owen Creek
Location: Reach 2, 1400m upstream of powerline right-of-way.

Comments: This picture shows an old bridge crossing which has collapsed and is
presently forming debris jam.

Prescription (Y/N) & Number: Y, Owen 5

Date Taken/Photographer: October 22, 1997/ S. Mitchell
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Owen 1

Location of Prescription Site
Stream: Owen Creek
Reach: Reach 1
UTM Coordinates: 6087040, 609480

Description of Impact: Livestock trampling and lack of riparian cover
Works Prescribed:
¢ Riparian planting and fencing

Anticipated Benefits:

¢ Increased bank stabilization

e Decreased silt and sedimentation input
Schedule:

¢ Spring, summer, fall
Comments: Requires landowners cooperation
Requirements

Manpower: 2 men for 3 days

Machinery: 1 small hoe for 1 day
Materials: Fence posts and fencing

Land Owner: Mr. Hopps

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Owen 2
Location of Prescription Site
Stream; Owen Creek
Reach: Reach 1
UTM Coordinates: 6087040, 609560

Description of Impact: Lack of pool presence and lack of channel structure

Works Prescribed:
o Large woody debris placement

Anticipated Benefits:
¢ Pool development and juvenile rearing habitat

Schedule:
e Low summer flows (e.g. End of July or early August)
Comments: High value juvenile rearing for all species presence

Requirements
Manpower: 2 men for 3 days
Machinery: 1 machine for 1 day
Materials: Large Woody debris

Land Owner: Mr. Motts

Approvais Required: Landowner, MOE, DFO

Priority: Moderate
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ToOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Owen 3

Location of Prescription Site
Stream: Owen Creek
Reach: At break between Reach 1-2, Hydro line crossing
UTM Coordinates: 6086360, 608300

Description of Impact: Bank erosion and lack of channel! structure, pool presence

Works Prescribed:
o Bank stabilization techniques,
o Large woody debris placement for pool development and bank stabilization

Anficipated Benefits:
¢ Decrease bank erosion and sediment transport

e Increase fish habitat

Schedule:
¢ Low summer flows (e.g. End of July or early August)

Comments: Requires landowners cooperation
Requirements
Manpower: 3 men for 2 days
Machinery: 1 day
Materials: Large woody debris

Land Owner: BC Hydro/ Mr. Motts

Approvals Required: BC Hydro, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Owen 4

Location of Prescription Site
Stream: Owen Creek
Reach: Reach 2
UTM Coordinates: 6086240, 608140

Description of Impact: Active beaver area causing channel movement and flooding.

Works Prescribed:
¢ Beaver Control and development of the area into grazing land in order to remove the
attraction of the area to beaver.
o Site survey and design to reestablish old channel

Anticipated Benefits:
¢ Decrease sedimentation and siltation due to beaver induced channel movement.
¢ Improve access for salmoids

Schedule:
o Part of ongoing program

Comments: Should be part of an ongoing program to monitor and control beaver activity. Requires
landowners and trapper cooperation
Requirements

Manpower: 2 men for 2 days

Machinery: No

Materials: Hand tools

Land Owner: Mr. Hopps

Approvals Required: Landowner, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Owen 5

Location of Prescription Site
Stream: Owen Creek
Reach: Reach 2, old bridge site
UTM Coordinates: 6086240, 607920

Description of Impact: Bridge is causing a debris jam

Works Prescribed:
¢ Remove old bridge

Anticipated Benefits:
¢ Reduce channel movement and downstream channel aggredation

Schedule:
¢ Summer low flows

Comments: None
Requirements
Manpower: 2 men for 2 days

Machinery: 1 machine for 1 day
Materials:

Land Owner: Unknown at this date

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Owen Creek Trib 1

Location of Prescription Site
Stream: Owen Creek Tributary (w.c. 46-2400-010-)
Reach: Unknown at this date
UTM Coordinates: 6083340, 606440

Description of Impact: Has not been surveyed
Works Prescribed:
e Survey and design and monitor for future works

Anticipated Benefits:
¢ Develop future prescriptions and works

Schedule:
¢ Spring, summer, fall
Comments: None
Requirements
Manpower: 2 men for 2 days
Machinery: No
Materials: No
Land Owner: Crown Land

Approvals Required: MOE, DFO

Priority: High
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2.4. Feeny Brook

Fenny Brook was surveyed on the 27th of October, 1997. The first reach, of 3
km, was surveyed in full. This tributary to Toboggan Creek has generated considerable
interest since the early 1970°s, at this time there was a large logging related gully failure
which contributed large quantities of sediment into the system, which in turn caused an
extensive degree of bank erosion and property damage. In order to help control the
property damage and bank failures, the Ministry of Environment undertook a number of
restoration works, which included extensive channelization. The gully failure is still
evident and continues to fail and add sediments to the system. Further, there is a small
stream that continues to run down the failure, cutting into the clays and fines. 300m
below the failure there is a set of falls that are 7m in height.

Feeny Brook originates above the cutblocks (polygon number 275 on map 93L
084), and flows in a Northwesterly direction. Based on the field work and maps, Feeny
Brook was broken up into four reaches, with reach breaks at 2,600m, 4,400m and
5,800m. The mouth of Feeny Brook is located at UTM coordinates 6085580 and 610100.
This creek is ephemeral in nature in years of extremely low flows (Mr. Glass, 1997, Pers.
Com.),

Feeny Brook: Reach 1

This reach is 3000m long and winds though three different farms. Over 80% of
this section is channelized due to historical restoration works and the CNR tracks.
Where the channelization ends the creek braids out into a number of channels, causing
aggradation over a wide swath of property. Feeny Brook runs through farm land and
throughout the reach there is a lack of riparian cover and large woody debris. It should
be noted that the only riparian along this reach was found at the lower end towards the
mouth of the brook.

The average channel width is 10m and contains a wetted width of 2m. The
channel is confined throughout the Raufer and Glass properties as well as along the

railroad tracks. However, through the Hussman property the channel is less confined and
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there are continued bank erosions and failures. The majority of the channel consists of
riffle, followed by equal amounts of pool and run. Only 5% of this section contains
debris and only half of that is sfable. There is a moderate amount of cover in the reach,
most of which is made up of pool, over-stream vegetation and cutbank. Stream bed
material is primarily composed of gravels (50%), followed by cobble (30%), fines (15%)
and a trace of boulder. The majority of banks are man made, composed of fines and
gravels and ranged in height from 0.5 to 1.5m. Apart from where the creek runs through
the Raufer and CNR properties the banks are unstable.

Because of the channelized nature of the creek, there is a lack of structure within
the reach. This lack of structure in turn leads to a lack of pool presence. There is also
continued bank erosion along some sections of the creek. The creek is culverted at
several points, including the Owen Road, the power line right of way and at the CNR
bridge. All of these culverts show signs of being inadequate. At the Owen Road
crossing the culvert is filling with sediments and restricting the flow of water, the power
line crossing has a culvert with a 5% gradient which may restrict fish access, and the
CNR crossing is inadequate as it has a 3.5% gradient over a 30-40m stretch which might
prove to be a barrier to fish. The CNR culvert is also filling in with sediments. It is
suggested that the powerline culvert be replaced by a ford and riparian planting take
place along the powerline and CNR culvert areas.

Towards the mouth of the brook there is one small beaver dam half a meter in
height that although not an obstruction, is contributing to the channel braiding in this
area. Immediately upstream of the dam an old bridge is submerged in the stream which
is causing further braiding of the channel.

Prescriptions for this reach will be broken up by property. Prescriptions for the
Huissman property include large woody debris placement, riparian planting and fencing
along the farm yard. Above and below the powerline bank stabilization measures should
be undertaken. Works in the Raufer property should include riparian planting and

building and maintaining access to the rock falls. Large woody debris placement and
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pool development should occur along the Glass property. The prescriptions for the
Lychak and Benjamin properties are to re-establish the main channel in both these areas.
The channelization done by the Ministry of Environment did not follow the
original course of Feeny Brook, the new channelized section is long, indirect and lacks in
large woody debris and riparian. However, the old channel is still visible and the
prescription is to survey for a possible diversion back into this channel. The old channel
runs through land belonging to Toboggan Creek Hatchery and could be used as a
demonstration site, as well as provide better habitat to fish. Following this prescription

might also limit the prescription needed on the above private properties.

Feeny Brook: Reaches 2.3.4
With the exception of the gully failure the second, third and fourth reaches were

not ground surveyed, due to contract constraints and because they were of lower priority.
However, reach breaks were placed due to gradient changes on the map. It is in the
second reach that the gully failure occurs, the failure is 100m long by 20m wide. As
mentioned above the failure has not been stabilized, and continues to contribute
sediments to the stream. Further a small amount of water continues to flow down the
failure, further destabilizing it. Prescription for this area include slope stabilization

through wattling, faggots, ect.
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ToBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Feeny 1

Stream Name: Feeny Brook

Location: Reach 1, 70m downstream of the powerline right-of-way.

Comments: This is the only section of stream that is not channelized in the lower
reaches. The creek meanders through this section and the habitat contains pool and riffle
complexes. This was the only section of stream in which fish were observed.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 27, 1997/ G. Wadley
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ToBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number; Feeny 2

Stream Name: Feeny Brook
Location: Reach 1, Huismans Property
Comments: This photo is typical of the reaches within the cleared lands. There is
continued bank erosion and lateral channel movement in these areas due to the upstream

impacts. There is a continued lack of riparian cover and in-stream structure throughout
the channelized sections.

Prescription (Y/N) & Number: Y, Feeny 6

Date Taken/Photographer: October 27, 1997/ G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH
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Photo Number: Feeny 3
Stream Name: Feeny Brook
Location: Reach 2, Raufers Property

Comments: This is a photo of one of a number of rock falls that occur along this
property. This may be an obstruction to the upstream migration of juvenile fish.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 27, 1997/ G. Wadley
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Feeny 4

Stream Name: Feeny Brook

Location: Reach 2

Comments: The Feeny Brook gully failure. This is an extensive failure that continues to
contribute significant quantities of sediments to the F eeny Brook system and
subsequently the Toboggan mainstem.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 27, 1997/ G. Wadley "
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 1

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 1
UTM Coordinates: 6085620, 610560

Description of Impact: Lack of off channel habitat, and sever channel braiding
Works Prescribed:
e Survey and Design to develop off channel habitat and re-establish channel

Anticipated Benefits:

¢ Developing off channel habitat

o Increase access for juvenile rearing

e Decrease siltation through aggradeded area
Schedule:

¢ Spring, summer, fall
Comments: Works can be coordinated with Prescription Feeny 2
Requirements

Manpower: 2 men for 2 days

Machinery: No

Materials: No
Land Owner: Mr. Benjamin and Mr. Lychack
Approvals Required: Landowner, MoE, DFO

Priority: Low
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 2

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 1
UTM Coordinates: 6083060, 607620

Description of Impact: Bridge is across the channel/ underwater causing an obstruction

Works Prescribed:
e Remove bridge
¢ Use large woody debris to stabilize the banks

Anticipated Benefits:
o Bank stabilization
e Improve access and restore natural flow pattern and downstream braiding

Schedule:
e Low summer flows (e.g. End of July or early August)
Comments: High value fish access

Requirements
Manpower: 2 men for 2 days
Machinery: 1 machine for 1 day
- Materials: No

Land Owner: Mr. Benjamin

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 3

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 2, Throughout the Reach
UTM Coordinates: 6084240, 609840

Description of Impact: Livestock trampling and lack of riparian cover
Works Prescribed:
¢ Riparian planting and fencing

Anticipated Benefits:
o Improve cover and decrease siltation

Schedule:

e Spring, summer, fall
Comments: Part of an ongoing problem since gully failure in 1970’s
Requirements

Manpower: 2 men for 3 days

Machinery: 1 machine for 1 day
Materials: fence posts, fencing materials and trees

Land Owner: Mr. Huismman

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 4

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 1
UTM Coordinates: 6085140, 610340

Description of Impact: Unstable channel
Works Prescribed:
s Site survey and design to rechannel a portion of Feeny brook into it’s old channel and
to develop the old channel
Anticipated Benefits:
o Increased salmonid rearing

e Reduce downstream impact to Reach 1

Schedule:
¢ Low summer flows (e.g. End of July or early August)

Comments: Requires cooperation between landowners CNR, MOE, DFQ
Requirements

Manpower: 2 men for 2 days

Machinery: No

Materials: No

Land Owner: Mr. Hussimen, CNR, Toboggan Creek Enhancement Society

Approvais Required: Landowner, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 5

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 1, Glass, Huissman, Raufer properties
UTM Coordinates: 6083840, 609540

Description of Impact: Lack of riparian cover, unstable banks

Works Prescribed:
¢ Large woody debris placement and pool development
¢ Riparian Planting

¢ Bank stabilization above and below powerline

Anficipated Benefits:
¢ Cover and bank stability

Schedule:
o Low summer flows

Comments: On going problem since road related gully failure related to forest activity.
Requirements

Manpower: 4 men for 3 days

Machinery: 1 machine for 2 days

Materials: Large woody debris, some on site

Land Owner: Mr. Glass, Mr. Huissman, and Mr. Raufer

Approvais Required: Landowners, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Feeny 6

Location of Prescription Site
Stream: Feeny Brook
Reach: Reach 1, Lychack, Benjamin property
UTM Cocordinates: 6085500, 610400

Description of Impact: Channel braiding throughout properties due to aggredation of fines and small
gravels.
Works Prescribed:

¢ Establish main channel and bank stabilization

Anticipated Benefits:
» Improve fish access

Schedule:
o Low summer flows
Comments: On going problem since road related gully failure related to forest activity. Requires

cooperation with landowners

Requirements
Manpower: 2 men for 4 days
Machinery: 1 machine for 1 day
Materials: Materials for bank stabilization

Land Owner: Mr. Lychack, Mr. Benjamin

Approvals Required: Landowner, MOE, DFO

Priority: High
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2.5 The Brook / Brant Creek

798m of this stream were surveyed on the 23rd of October, 1997. Brant Creek is
a small groundwater fed stream approximately 800 m in length. The majority of this
creek runs through a forested area, with the riparian containing aspen, black twinberry,
birch, cottonwood, willow, rose, red osier dogwood, and cow parsnip. The creekiappears
to originate in the boggy area around the powerline crossing; at this upper end the
riparian cover is lost due to clearing for pasture. There is only one reach on this creek.
At the lower end The Brook runs through private property belonging to Mr. Greengrass.
This section of creek is especially well kept with a series of weirs, deflectors and other
structures placed in the stream to enhance pool and fish presence. In the past fish have
been seen utilizing the lower 150m of the creek.

The channel width of this brook is about 0.7m with a wetted width of 0.5m.
Throughout the reach the channel is small, shallow, and generally unconfined. It should
be noted that the mouth of the creek has been channelized for about 150m, this section
also lacks riparian cover. At the upper end the creek could easily spread out over the
flats during high flows. About 60% of this reach contains cover, mainly in the form of
overstream vegetation. Fines and gravels dominated the bed material, with fines being
more prevalent at the upper reaches of the creek. Banks throughout the reach are
generally low and made of fines. Three quarters of the banks on this creek are unstable.

While this is not a high priority fish stream, its occasional use by fish and its use
as a water supply by the Toboggah Creek Hatchery makes The Brook of concern. Efforts
should be made to ensure this creek remains unimpacted. The structures on the private
property should be examined for stability and effectiveness, and as the land owner is
keen on this type of work, he should be given as much encouragement as possible. It
might be worthwhile to plant a few shrubs, to provide cover, through the channelized
section on the Toboggan Creek Hatchery land. Finally, approximately 300m upstream
from the mouth an old culvert which is rusted and deformed is in the channel and should

be removed.
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ToOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Brant 1

Location of Prescription Site
Stream: The Brook / Brant Creek
Reach: Reach 1
UTM Coordinates: 6084120, 611220

Description of Impact: Lack of riparian cover and structure
Works Prescribed:

o Riparian planting

¢ Boulder and structure placement

Anticipated Benefits:
e Improve fish habitat for juvenile rearing

Schedule:
¢ Spring, summer, fall
Comments: None
Requirements
Manpower: 2 men for 1 day
Machinery: No
Materials: No

Land Owner: Toboggan Creek Enhancement Society

Approvals Required: Landowner, MOE, DFO

Priority: Moderate
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6. Elliot Creek

Elliot Creek is approximately 8.2 km in length from its headwaters to its
confluence with Toboggan Creek. Of this, 4.1 km were surveyed on several dates. The
lower section of this creek runs through lightly forested areas and farmland. Above the
farmland the creek runs through a wooded area for 1,500m before it runs between two
cutblocks. Elliot Creek has been broken up into three reaches. The first reach extends
up from the mouth to the upper end of the farmland, while the second extends through
the wooded areas to just below the cutblocks, the final reach was made as there was a
significant gradient change, which extended to the headwaters. Reach breaks are at
1,800m, 2,400m and 4,000m. The upper two reaches flow in a East to Southeast
direction, while the first reach flows in a Northeasterly direction. Elliot Creeks
confluence with the Toboggan Creek mainstem occurs at UTM coordinates 6083440 and
611460.

Elliot Creek: Reach 1
The mouth of Elliot Creek is located just upstream of the Evelyn bridge. The

creek at this juncture is wooded and there is a small foot path that runs along the right
hand bank. At the lower end of this reach, with the exception of the power line and
railway crossings, there is riparian cover on both sides of the creek, mainly composed of
deciduous trees and bushes. Near the mouth there is a long ditch line, which starts near
the confluence of Toboggan and Glacier Gulch creeks and runs alongside the railway, the
water in this ditchline flows into Elliot Creek at the CNR bridge crossing. For several
years now fish have been seen spawning in this ditch. While no fish were seen spawning
in this area this year, it was noted that the water appeared iron rich which may act as a
deterrent to spawning fish. At the upper end of this reach the creek meanders through
working farm fields, in this section there are large gaps in the riparian area.

The average channel width throughout this reach is 10m with a wetted width of 3
m. The majority of the reach is composed of riffle- pool complexes. Throughout the

reach the channel meanders and is only occasionally confined. The average gradient
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throughout is 1%. The channel bed is made up as follows; 60% gravels, 20% fines and
20% cobbles. Only 35% of the reach contains cover in the form of pool, over-stream
vegetation and cutbank. There is a general lack of large woody debris in the lower reach,
which in turn limits pool presence and good spawning gravels. There are a couple of
small unstable debris jams, providing limited channel diversity and limited pool
abundance. Banks are generally low and unstable, composed of fines and gravels.

This reach suffers from a lack of large woody debris and pool presence. There is
also some bank sloughing occurring throughout this reach, the addition of large woody
debris would help contribute to bank stabilization and pool development.

Future impacts may result from three small foot bridges that cross the creek. At
high water theses bridges may be flooded or washed out contributing to lateral channel
movement and bank erosion and therefore they should be removed.

Since in the past there have been fish spawning in the railway ditchline it may be
of some value to add large woody debris to this area to provide structure, cover and
possibly to help provide pool presence and/ or trap spawning gravels. Coho and Dolly
Varden were observed spawning in Reach 1 during the field survey.

At the upper end of this reach the creek runs through farm fields and in this area
there is a lack of riparian vegetation, and some livestock trampling has occurred.
Riparian planting and fencing might help alleviate some of these problems.

At about 500m downstream from Lychaks bridge the creek runs through a
channelized section, below which a debris jam has built up. This has caused the creek to
widen out and braid, causing aggradation over a wide area, and is allowing the creek to

move laterally and undercutting the banks.

Elliot Creek: Reach 2

This second reach extends from the Elliot road bridge up to immediately below

the cutblocks. The creek is wooded on both sides and the riparian community consists of
spruce, devils club, cottonwood, alder, willow, red osier dogwood, black twinberry and

birch. Throughout this reach the valley becomes narrower, going from a valley-channel
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ratio of 5-10 in the first reach to 2-5 in the second. At the lower end of this reach the
creek continues to meander, although the channel is now frequently confined. At the top
of the valley on the left side there is a Forest Service Road that leads into the cutblocks,
as well as a large gravel pit operated by the Ministry of Highways. The right hand side
of the creek is bordered by several farm fields, which has again led to the partial clearing
of the riparian area in these sections.

The channel width along this reach averages 3.5m which contains a wetted width
of 3m. Throughout the reach there is a series of cascade-falls over sediment wedges and
debris jams, between these the reach is composed of rifﬂé and pool; it should be noted
that there is no run throughout this section. Banks are low, composed of fines and larges,
and are mainly stable. Approximately one-half of the reach contains cover, which is
primarily of large organic debris, over stream vegetation, pool and boulder. The bed
material is broken up as follows; 45% boulder, 35% larges, 10% gravels, and 5% each of
fines and bedrock. The gradient throughout the reach averages about 5%, with lower
gradient found at the lower end and higher gradients towards the upstream end of the

reach. Numerous blowdown are located throughout this reach.

Elliot Creek: Reach 3

This reach runs through a previously cleared, wooded area. Again the valley

narrows, from a valley channel ratio of 2-5 in the second reach to 0-2 in this third reach.
The riparian forest in this reach contains spruce, sub-alpine fir, cottonwood, alder,
huckleberry, and stinging nettle, but is primarily composed of devils club. Running along
a large portion of the right hand bank is an old skid trail, that has grown over with alder
and devils club. At one point the skid trail slopes steeply upwards, this has caused a
large bank failure, which continues to fail to this day, and which is depositing debris at
the bottom of the valley.

The channel width ranges between 3 to 3.5m, while the wetted width ranges
between 2.5 to 3m. The majority of the bed material is composed of boulder and cobble
interspersed with gravels, and throughout the reach the gradient is high ranging between
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11 and 12 percent. The amount of debris increases as the reach progresses upstream,
covering about 35% of the area in the lower portion of the reach and 70% of the area in
the upper end of the reach. Roughly 65% of the reach contains cover, mainly in the form
of deep pool, large organic debris and boulder. The low bank in this reach is
approximately one meter and is composed of fines and gravels at the lower end of this
réach, and fines and larges at the upper enci. Further, the banks become more stable at
the upper end of the reach.

At the lower end of this reach there are a number of bank failures associated with
lateral channel movement. At one point a dirt road ends at the creeks edge, here a
number of boulders have been placed in the creek while the end of the road/ stream
banks (approximately a meter and a half in height) have been sandbagged, suggesting a
problem at high flows.

There are a number of bank failures throughout this reach. As the valley becomes
narrower, more debris and blow down is found slidiﬁg down the steep valley sides from
the cutblocks which flank the creek above, some of this debris and blowdown is found in

the creek, causing aggraded and braided sections.

Elliot Creek: Reach 4

While their was no field survey was done for this reach, observations done from
the juncture between Elliot Creek and its tributary suggested that the main channel
appeared very similar to that of the tributary, which is discussed below. The similarities
included a steep gradient, over 25%, a channel bed composed mainly of boulder, and
numerous debris jam- sediment wedge complexes. Further, evidence from the map

suggested that the gradient throughout the reach rises sharply toward the headwaters.

Elliot Creek Tributary (w.c. 46-2400-020-050)
3.8 km upstream from the mouth of Elliot Creek a small high gradient tributary

flows into Elliot Creek from the right hand side. 200m of this creek was surveyed, as it

flowed beside the right hand cutblock. The creek flows down a narrow gully, such that
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the channel is fairly confined. Both sides of the creek are wooded, however the
blowdown is more extensive on the right hand side of the channel. The riparian
community through this section is primarily composed of alder and devils club.

The average channel width is 20m, containing a wetted width of 1.5m. The
gradient throughout the surveyed section is 30% and over. Banks are low, unstable and
composed of fines and larges. Just over half the channel contains debris, while 45% of
the stream contains cover. The bed material was composed of 50% boulder, 20% cobble,
15% gravels, 10% fines and 5% bedrock. At the time of survey the creek carries a visible
sediment load and cobble and angular boulders(i.e. non-fluvial origin) were obviously
being carried out of the system. At roughly 200m upstream there is a large slide
originating from the cutblock. The slide is 30m wide by 30m high and is contributing a

significant amount of fines and gravels to the system.
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Photo Number: Elliot 1
Stream Name: Elliot Creek
Location: Reach 3, Lower end of Elliot Creek

Comments: This picture shows the ‘typical’ channel habitat that is found along the
lower reaches of Elliot Creek. Note the lack of large woody debris structure and pool
presence.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 26th, 1997/ L. Gibson
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH
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Photo Number:; Elliot 2
Stream Name: Elliot Creek

Location: Reach 3

Comments: This photo shows the typical habitat of the upper reaches of Elliot Creek.
Note that the channel is more confined due to bedrock banks and the presence of large
boulders. Upstream of this point the gradient rises sharply.

Prescription (Y/N) & Number: N

Date Taken/Photographer: October 20, 1997/ L. Gibson
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Eltiot 1

Location of Prescription Site
Stream: Elliot Creek
Reach: Reach 1, at the creek mouth
UTM Coordinates: 6083440, 611460

Description of Impact: Bank sloughing

Works Prescribed:
o Jack up foot bridge at Elliot Creek mouth
¢ Stabilize banks along walking trail

Anticipated Benefits:
o Prevention of future impacts

Schedule:
o Low summer flows (e.g. End of July or early August)

Comments: Coordinate with users
Requirements
Manpower: 2 men for 1 day
Machinery: No
Materials: Hand tools

Land Owner: Mr. Veenstra

Approvals Required: Landowner, MOE, DFO

Priority: Moderate
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Elliot 2

Location of Prescription Site
Stream: Elliot Creek
Reach: Reach 1
UTM Coordinates: 6083680, 611080

Description of impact: Lack of channel structure

Works Prescribed:
¢ Large woody debris placement for pool presence and to promote retention of
spawning gravel’s

Anticipated Benefits:
o Improve fish habitat

Schedule:
+ Low summer flows

Comments: None

Requirements
Manpower: 3 men for 3 days
Machinery: 1 machine for 2 day
Materials: Large woody debris

Land Owner: Mr. Veenstra

Approvdls Required: Landowner, MOE, DFO

Priority: High
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2.7 Glacier Gulch Creek

Glacier Gulch is perhaps one of the better known creeks in the area as its
surrounding lands on the upper reaches are heavily used for recreation. It is
approximately 8.6 km in length including Toboggan Lake and ending at the outflow of
Toboggan Lake and the confluence with Toboggan Creek (UTM coordinates 6082200
and 612880). Historically the confluence between Glacier Guich and Toboggan Creeks
occurred above Toboggan Lake, however extensive channelization has moved Toboggan
Creek such that it now joins Glacier Gulch creek below the lake. 6.9 km of Glacier
Gulch Creek have been surveyed and based upon this field survey, air photos and
topographic maps, the creek was divided into six reaches. The first reach begins at the
confluence with Toboggan Creek, which occurs at the outflow of Toboggan Lake. Reach
breaks occur at 1.4 km, 3.6 km, 4.0 km, 4.8 km and 7.6 km above the confluence.

Glacier Gulch Creek: Reach 1
The first reach of Glacier Gulch Creek encompasses Toboggan Lake, bordered by

the CNR tracks on the left side and by farm land on the right. The lake has a surface area
of 148,700 m?, a volume of 160,000 cubic meters and a maximum depth of 1.9m
(Coombs and Janesson, 1982). Recently it has been suggested that it may be infilling and
expanding in size (Mr. J. Storey, Pers. Com.). Fish species reported from the lake
include Cutthroat Trout, Coho Salmon and Dolly Varden char, Mountain Whitefish,
Lamprey, and Kokanee (Tredger, 1979), It is also used extensively by waterfowl,
including mergansers (Mergus spp.), Canada geese (Branta conadensis), and swans
(Cygnus spp.) (Coombs and Jensson, 1982). Most of the areas surrounding the lake lack
riparian cover as it cleared agricultural or pasture land, however at the South East end of
the lake an alder swamp flourishes through which multiple channels flow. The major
tributary to Reach 1 is Glass Creek (w.c. 46-2400-25), which flows into the South East
end of Toboggan Lake. Glass Creek is briefly discussed Section 2.8. This reach ends at

the upstream end of the alder flats, above which is a field, with evidence of old channels.
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Toboggan Lake encompasses the majority of this reach, so the average channel
width was taken just below the lake at the confluence between Toboggan and Glacier
Gulch creeks, above the lake through the alder swamp and along the railroad tracks. At
the lower end of the lake the average channel width is about 12m, with the same for
wetted width, while at the top end of the lake the average channel width is 3-5 m witha
wetted width of 2.5 to 4 m. The section at the upper end of the lake has recently been
channelized. Channel bed material is primarily composed of fines and gravels, as are the
creek banks, over half of which were unstable. This section was used extensively for
spawning by Coho during the field season in 1997. The majority of the cover in this
reach occurs in and around the lake as overstream vegetation and deep pool. The
gradient throughout the reach averaged 1 %, with it being a little higher in the
channelized section.

Throughout this reach the major impact is the lack of riparian cover and structure
in and along the creek. The primary prescription along this reach is to add structure and

cover to the channelized section above the lake.

Glacier Gulch Creek: Reach 2
The beginning of the second reach briefly (600m) runs in a Northwesterly

direction between farm fields and the railway tracks, before crossing the track and
turning to flow in a northerly direction. The creek then turns again to flow ina
Northeasterly direction. The riparian community throughout this reach is fairly intact,
composed of a mix of deciduous and coniferous trees including alder, birch, cottonwood,
spruce, and sub-alpine fir. The surrounding area throughout this reach is wet and marshy
containing large pools of standing water, some of which may have been contributed to by
beaver activity. The reach extends to just above the powerline right away of way.

The average channel width is 3m with a wetted width of 2.5m. The channel is
composed mainly of riffle and pool but there is also a small amount of cascade. Cover
throughout the reach is evenly split between deep pool, large organic debris, boulder and

cutbank. Bed material is composed of 45% gravels, 25% fines and 30 % cobble and
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boulder. The channel is occasionally confined but shows no signs of braiding through

this reach. Fish have been observed using this reach for spawning.

Glacier Gulch Creek: Reach 3

This reach is quite short, encompassing the powerline crossing and extending

only 430 m upstream. Through the powerline right-of-way the channel widens to about
7m due to the lack of riparian structure and large woody debris. There is a small debris

~jam at the upstream end of the powerline, but this is not a barrier to fish. The riparian
community above the powerline contains, mountain hemlock, cottonwood, spruce, sub-
alpine fir, birch, and devils club. Historically, fish have been seen spawning in this
reach, but due to aggradation and obstructions at the upper end of this reach, fish are not
currently able to progress any further upstream into Reach 4.

The average channel width through this reach is 7m and contains a wetted width
of 4.5m. The channel is unconfined and braided in some sections. The habitat is
distributed as 40% pool, 35 % riffle, 20% run and 5% cascade/ falls. 60% of this reach
contains debris and there were approximately 19 pieces of large woody debris in 500m in
the stream, although only 45% of it is stable.

The channel bed is composed of 50% gravels, 45% fines and 5% small cobbles. Banks
are generally low, made of fines and just under half of them are unstable.

The main impact on this reach is the powerline right of way; the lack of riparian
in this section has led to bank instability, channel widening, and a lack of structure in
this 50m stretch. The prescription for this area would be to add large woody debris and
stabilize the banks. It would be beneficial to plant low growing shrub such as red osier
dogwood and willow to provide over-stream cover while not interfering with the

powerline.
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Glacier Gulch Creek: Reach 4
This reach extends for 800m. This entire reach is heavily impacted, although the

nature of the impact changes. The lower end of the reach contains multiple narrow,
shallow anastomosing channels. Through the remaining section the channel braids such
that no main channel is identifiable. This area is highly impacted and possesses no fish
habitat, despite a low gradient of 0.5%. The shallow water in this reach serves as an
obstruction to fish passage. The average channel width, taken across several of these
multiple channels, was one meter and these multiple channels were spread for at least
20m across the floodplain. The wetted width ranges between 0.3 to 0.5 m, in the
multiple channels and there is no channel depth greater than 4 cm. The substrate through
this section was composed of 80% fines, 15% gravels, and 5% small cobble. The area
surrounding this diffuse water has previously been cleared and has regrown as alder,
cottonwood, highbush cranberry, prickly rose, club moss and extensive areas of devils
club.

Through the upper reach a main channel is identifiable, and has an average width
of 15m and a wetted width of 3m. Despite this main channel, there continues to be
numerous shallow side channels. Further, the main channel in this area remains
unconfined and braided, and all channels remains heavily aggraded. It is obvious that the
main channel has jumped on multiple occasions. The substrate is composed as follows;
60% gravels, 20% larges, and 15% fines. Banks are low, composed of gravels and larges
and more than 50% of the banks are unstable. The gradient in this section of the reach is
3.5%. The riparian community in this area is a mix of deciduous and coniferous species.

The impacts along Reach 4 have diffused the water such that no fish could make
it though this reach . At the upper end of this reach the creek flow is subsurface through
a heavily aggraded section. Because of the multiple channels the flow through this reach
may be picking up more iron due to the increased area in contact with the ground
compared to a single channel.

The prescription for this reach is to conduct extensive survey and design work.

One possible impact mitigation measure would be to connect the two single channel
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above and below this reach. To this channelized section large woody debris and boulder
could be added, and quick growing plants (e.g. willow, alder, aspen, cottonwood) could

be planted along the banks to provide a more stable riparian area.

Glacier Gulch Creek: Reach §
The fifth reach extends for 2,800m. This reach runs through a forested area,

although some sections show evidence of previously being logged. This reach is also
heavily used for recreational purposes. The Glacier Gulch Forest Service Recreation Site
is located at the upper end of this reach, this recreation site encompasses a hiking trail
which leads to the base of the Toboggan glacier and a mountain biking trail. Further, the
Toboggan FSR at the lower edge of this reach which leads to Silvern Lakes has been
designated as a summer motorized vehicle trail. Located mid-way along this reach is a
diversion withdrawing water to Lake Kathlyn from Glacier Gulch Creek. The riparian
forest in this reach includes mountain hemlock, alder, spruce, sub-alpine fir, cottonwood,
and devils club. \

The average channel width along this reach is 25m, however the wetted width is
only 4.5m. Throughout the reach the channel is braided and contains numerous mid-
channel bars over approxirﬂately 90% of the area, despite being confined by a narrow
valley. The bed material is 80% larges, 15% gravels, and 05% fines, banks are composed
of glacial till. The channel is composed of a series of cascade-pool, sediment wedge
complexes and there is no run present along this reach. The average gradient through
this reach is 9%, however, there are isolated sections of gradient over 12%. Slightly
lower gradients were found at the lower end of the reach. 60% of the reach contains
cover as deep pool, large organic debris and boulder, however, as noted in the last reach
no fish could progress this far upstream. It is possible that a resident population of Dolly
Varden occur in the area, however no sampling was undertaken in this area in this field
season. There is a considerable amount of blowdown, 10-12 pieces over 100m, through

this reach, but very little of it acts as debris in the stream.

Nortec Consulting
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Sections of the channel are heavily aggraded with boulder and cobble. 70% of
the banks are considered unstable as evidenced by the several large slides and numerous
smaller bank erosions along the reach. It is obvious that at high flows the water tears

through the channel, moving objects and redefining its banks.

Glacier Gulch Creek: Reach 6

This reach encompasses Twin Falls and the headwaters of Glacier Gulch Creek.

Twin Falls is a drop of approximately 300m, by two waterfalls originating off the glacier.

No survey of this reach was completed.

Main Glacier Guich Trib. W.C. 46- 2400-30-20
This main Glacier Gulch tributary originates slightly below the glacier. 400m of

this tributary were surveyed, upstream from the point at which this tributary crosses the
Toboggan Creek FSR. The creek is broken up into two reaches, one below the road and

one above the road.

Glacier Gulch Tributary: Reach 1

This reach runs below the road, and the channel runs through a clear-cut and
along side a large slash pile. This reach is heavily impacted from recent logging.

The average channel width is 9 m and contains a wetted width of 2m. The bed
material is composed as follows: 40% larges, 30% each of fines and gravels. The
channel is occasionally confined, heavily braided and contains multiple mid-channel
bars. The gradient throughout this reach averages 2%.

The lower section of this reach is aggraded with multiple channels and there is a
lack of riparian forest throughoﬁt the reach. Logging has taken place right to the edge of
the stream, which has allowed the channel to braid and the diffusion of water results in
the multiple channels containing less water and being shallower. There is a high degree
of lateral channel movement throughout this reach. The reach has very low potential for
fish habitat.

Nortec Consulting
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Glacier Gulch Tributary: Reach 2

This reach is upstream of the road. While this reach also shows evidence of
previously being logged to the edge of the creek, it has remained in better shape. Despite
being confined by a narrow valley, and having a higher gradient; 5% or more. The
average channel width is 4m with a wetted width of 2m. The channel substrate is equally
composed of gravels and fines with only 20% fines through this reach. Banks remain
low, composed of fines and gravels and unstable. There is more debris in this reach and
much of it appeared stable, being covered in a thick carpet of moss. Nonetheless this

reach contained only moderate fish habitat, being limited by gradient and velocity.

Nortec Consulting
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Glacier 1

Stream Name: Glacier Gulch Creek
Location: Reach 1, Immediately upstream of Toboggan Lake.

Comments: The creck along this reach is heavily channelized, shows a lack of riparian
cover , large woody debris and channel structure. This is typical of the lower reaches of
Glacier Gulch Creek.

Prescription (Y/N) & Number: Y, Glacier 2

Date Taken/Photographer: October 14, 1997/ L. Gibson

Nortec Consulting
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH
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Photo Number: Glacier 2
Stream Name: Glacier Gulch Creek
Location: Reach 4, Below Silvern Lake Road North.

Comments: The creek through this reach is highly aggraded. Sediments have been
deposited through the wooded areas.

Prescription (Y/N) & Number: Y, Glacier 7

Date Taken/Photographer: October 17, 1997/ L. Gibson

Nortec Consulting
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Glacier 3

Stream Name: Glacier Gulch Creek

Location: Reach 4, Immediately downstream of the Silvern Lake Road North
Comments: Water flow in the main Glacier Gulch Creek channel is subsurface at this
point. This is due to the heavy sediment deposition. Note size of substrate, transport
requires high discharge.

Prescription (Y/N) & Number: Y, Glacier 7

Date Taken/Photographer: October 23, 1997/ L. Gibson

Nortec Consulting



Toboggan Creek Watershed Restoration Project 128

TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Glacier Tributary 1

Stream Name: Main Glacier Gulch Creek Tributary

Location: The crossing of the Glacier Gulch Tributary and the Silvern Lakes road north.
Comments: This tributary to Glacier Gulch Creek flows through a cutblock and beside a
slash pile. Through this area the channel braids a number of times and each channel is
shallow. As this photograph shows there is an extreme lack of riparian structure.

Prescription (Y/N) & Number: Y, Glacier Trib 1

Date Taken/Photographer: October 24, 1997/ L. Gibson
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TOBOGGAN CREEK WRP FIELD PHOTOGRAPH

Photo Number: Silvern 1

Stream Name: Silvern Lakes Road

Location: The crossing of Glacier Gulch Creek tributary by Silvern Lakes road north.
Comments: This road crosses four creeks including this one. All creeks are crossed by
fords. There are numerous large puddles on the lower section of the road and the road
shows evidence of water damage including washboards at several points.

Prescription (Y/N) & Number: Y, Silvern 1

Date Taken/Photographer: October 24, 1997/ L. Gibson.
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 1

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach 1
UTM Coordinates: 6082180, 611980

Description of Impact: Beaver dam activity has blocked fish access

Works Prescribed:
¢ Monitor the effectiveness of the CNR culvert for fish access

Anticipated Benefits:
¢ Ensure fish access

Schedule:
¢ Summer, fall

Comments: Should be part of an ongoing beaver control and monitoring program

Requirements
Manpower: 2 men for 2 days
Machinery: No
Materials: No

Land Owner: CNR

Approvals Required: CNR, Landowner, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 2

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach 1
UTM Coordinates: 6081660, 612380

Description of Impact: Lack of riparian cover and in- stream structure through channelized section
Works Prescribed:
o Large woody debris placement for adult cover and pool development
Anticipated Benefits:
o Improved adult holding and cover, juvenile rearing, bank stabilization and high value spawning

area

Schedule:
e Low summer flows

Comments: This area sees heavy use by spawners
Requirements
Manpower: 2 men for 4 days
Machinery: 1 machine for 2 days

Materials: Large woody debris

Land Owner: Mr. B. Storey

Approvals Required: Landowner, MOE, DFO

Priority: High




Toboggan Creek Watershed Restoration Project 132

TOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Glacier 3

Location of Prescription Site
Stream: Toboggan Creek mainstem
Reach: Reach2
UTM Coordinates: 6080540, 612540

Description of Impact: Beaver activity has caused the creek to move laterally and braid
Works Prescribed:
e Set up a beaver control program

Anticipated Benefits:
o Development of off channel rearing habitat, channel stabilization

Schedule:
¢ Spring, summer, fall in an ongoing program

Comments: Should occur in consultation with Landowners and trappers

Requirements
Manpower: 2 men for 4 days
Machinery: No
Materials: Electroshocker, Gee traps, Hand Tools

Land Owner: Mr. Storey

Approvals Required: Landowner, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 4

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach 2
UTM Coordinates: 6080120, 612400

Description of Impact: Channel has braided in the area of the power line crossing
Works Prescribed:

e Reestablish a single channel

e Riparian planting

Anticipated Benefits:
o Improve access for adult and juveniles

Schedule:
o Summer, spring, fall in an ongoing manner

Comments: Should be part of an ongoing monitoring program to deal with beaver control and monitoring

Requirements
Manpower: 2 men for 3 days
Machinery: No
Materials: On hand

Land Owner: B.C. Hydro

Approvals Required: Landowner, MOE, DFO

Priority: High
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ToOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Glacier 5

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach3
UTM Coordinates: 6079840, 612040

Description of Impact: Bridges may be too low to accommodate high flows and may be a future
obstacle

Works Prescribed:
o Survey new bridges and jack up any that require it

Anticipated Benefits:
o Prevention of future impacts

Schedule:
¢ Low summer flows

Comments: This is to be coordinated with trail owners and users. Should be completed in conjunction
with prescription Toboggan 17

Requirements
Manpower: 1 man for 2 days
Machinery: No
Materials: No

Land Owner: Mr. T. White

Approvals Required: Landowner, MOE, DFO

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 6

Location of Prescription Site
Stream: Glacier Guich Creek
Reach: Reach 4
UTM Coordinates: 6078840, 611940

Description of Impact: At the lower end of the reach the channel braids out to become shallow

anastamosing channels. Upstream the water flow is subsurface and throughout the reach the creek has
deposited large quantities of sediment though the wooded areas

Works Prescribed:
¢ Survey and design
Anticipated Benefits:
o Increase access for salmoids and rearing habitat
o Decrease the amount of downstream channel impacts
Schedule:
¢ Spring, summer fall

Comments: None

Requirements
Manpower: 2 man for 2 days
Machinery: No
Materials: No

Land Owner: Crown Land

Approvals Required: Landowner, MOE, DFO

Priority: High
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TOBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 7

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach 4
UTM Coordinates: 6078440, 612020

Description of Impact: Collapsed bridge has caused lateral channel movement
Works Prescribed:
¢ Bridge debris removal and ford construction

Anticipated Benefits:
o Decrease ongoing impacts

Schedule:
¢ Low summer flows

Comments: None

Requirements
Manpower: 2 men for 2 days
Machinery: 1 machine for 1 day
Materials: No

Land Owner: Crown Land

Approvals Required: MOE, DFO, MOF

Priority: High
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ToOBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Glacier 9

Location of Prescription Site
Stream: Glacier Gulch Creek
Reach: Reach 5
UTM Coordinates: 6077440, 611520

Description of Impact: A high narrow slide originating off the mining road/ deactivation.

Works Prescribed:
\' » Survey and Design along mining road

Anticipated Benefits:
¢ Decrease ongoing impacts

Schedule:
o Spring, Summer, and Fall

Comments: None

Requirements
Manpower: 1 person, 1 day
Machinery: No
Materials: No

Land Owner: Crown Land

Approvals Required: Landowner, MOE, DFO, MOF

Priority: Moderate




Toboggan Creek Watershed Restoration Project 138

ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier 10

Location of Prescription Site
Siream: Glacier Gulch Creek
Reach: Reach 4
UTM Coordinates: 6077940, 611940

Description of Impact: Creek is moving laterally
Works Prescribed:
o Site survey and design

" Anticipated Benefits:
s Decrease ongoing impacts

Schedule:
¢ Spring, summer and fall

Comments: None

Requirements
Manpower; 2 men for 2 day
Machinery: No
Materials: No

Land Owner: Crown Land

Approvals Required: MOE, DFO, MOF

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glacier Tributary 1

Location of Prescription Site
Stream: Glacier Gulch Creek Tributary
Reach: Reach 4
UTM Coordinates: 6078660, 611880

Description of Impact: Logged over tributary impacted by harvesting and road building, causing
extensive channel movement and braiding causing increased sedimentation and siltation foading.

Works Prescribed:
¢ Reestablish stream channel and build a proper ford
Anticipated Benefits:
o Establish channel integrity
¢ Minimize future impacts and enhance fish use
Schedule:
¢ Spring, summer, fall

Comments: To be conducted concurrently with old bridge removal on Toboggan and Glacier Creeks

Requirements
Manpower: 2 men for 3 days
Machinery: 1 machine for 1 day
Materials: On site

Land Owner: Crown Land

Approvals Required: MOE, DFO, MOF

Priority: High
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ToBOGGAN CREEK WRP PRESCRIPTION
Prescription Number: Silvern 1

Location of Prescription Site
Location: Silvern Lakes Road
Reach: All of the Road.
UTM Coordinates: Not Applicable

Description of Impact: Road is becoming impassable due to large puddles, stream crossing and road bed
erosion.

Works Prescribed:
e Deactivate to 2 wheel drive, placement of water bars, to stop water running down road
and placement of cross ditches, ditch blocks
¢ Deactivate roads in existing cutblock areas

Anticipated Benefits:
o Reduce sediments and silts transport off road

¢ Improve road stability

Schedule:
¢ Spring, summer, fall

Comments: None

Requirements
Manpower: 1 man for 1 day
Machinery: 1 machine for 1 day
Materials: No

Land Owner: Crown Land

Approvals Required: MOE, DFO, MOF

Priority: High
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2.8 Glass Creek.

Glass Creek is 4.2 km long and has one major tributary. No field surveys of Glass
Creek were done this season. However air photos and the helicopter overview showed
that this creek ran through farm fields and exhibits a lack of riparian cover. Prescriptions

for this area include site survey of the area and riparian planting of cottonwood trees.
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glass 1 -

Location of Prescription Site
Stream: Glass Creek
Reach: All
UTM Coordinates: Unknown at this date

Description of Impact: Runs though farm fields and lacks riparian cover
Works Prescribed:
¢ Riparian planting of cottonwood

Anticipated Benefits:
e Provide cover to stream

Schedule:
¢ Spring

Comments: None

Requirements
Manpower: 2 men for 1 day
Machinery: No
Materials: Trees

Land Owner: Mr. Storey

Approvals Required: Landowner, MOE, DFO

Priority: Moderate
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ToBOGGAN CREEK WRP PRESCRIPTION

Prescription Number: Glass 2

Location of Prescription Site
Stream: Glass Creek
Reach: All
UTM Coordinates: Unknown at this date

Description of Impact: Was not surveyed

Works Prescribed:
¢ Survey and design to asses flow of lower tributary

Anticipated Benefits:
e Prescribe future works

Schedule:
¢ Spring, summer, fall

Comments: None

Requirements
Manpower: 2 men for 2 days
Machinery: No
Materials: Electroshocker

Land Owner: Mr. Storey

Approvals Required: Landowner, MOE, DFO

Priority: Moderate
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Section 3: Summary and Conclusions

The field component of the Watershed Restoration Project, Level 1 found that the
Toboggan Creek watershed is moderately impacted with some highly impacted sections.
The creek is impacted through various factors, including harvesting, agriculture and
transportation corridors. The survey found that the recent impacts are primarily the result
of upslope disturbance and roading and, as per watershed restoration priorities,
deactivation of the upslope area roads is required to minimize future downstream
impacts. Throughout the system pools are infilling and there is a lack of suitable and
available substrate for spawning due to sedimentation by small gravels and fines.

Restoration potential exists throughout the watershed and priorities are listed in
the text of the report. Restorations should concentrate on riparian development and
protection, bank stabilization/ bank protection, and pool development. These
prescriptions should take place following upslope stabilization. Prescription sites should
focus on high value mainstem and lower tributary habitat as these areas promote the
highest value fish habitat.

For watershed restoration and habitat protection to be effective in this area a
cooperative relationship must be fostered between the land owners and the agencies; this
would facilitate the establishment of restorative priorities and completion of works.
Further fostering of a better understanding of fish and fish habitat needs through the
region, directed toward the land owners and land users, could facilitate the aims of
Watershed Restoration.

The importance of Toboggan Creek as a producer of Coho, Steelhead, and other
species affirms that efforts be made to protect, restore and wherever possible enhance

habitat for these species.
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Table 5. Summary of UTM coordinates for Creek mouths, reach breaks, and prescription

sites.

A) Creek Mouths
Creek UTM | Coordinates
Toboggan Creek 6089320 607500
Hopps Brook 6088040 608740
Owen Creek 6087400 609300
Feeny Brook : 6085580 610100
The Brook/ Brant Creek 6084040 61'1240
Elliot Creek 6083440 611460
Glacier Gulch Creek 6082200 611880
Glass Creek 6081760 612560
B) Reach Breaks
Creek, Reach Break UTM | Coordinates

Toboggan Creek

Reach 1/2 6088320 608660
Reach 2/3 6086120 610100
Reach 3/4 6085240 610440
Reach 4/5 6083700 611580
Reach 5/6 6083820 611430
Reach 6/7 6081000 : 610880
Reach 7/8 6080300 611380
Reach 8/9 6079580 610860
Reach 9/10 6078720 607740
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Table 5; UTM coordinates

Hopps Brook

Reach 1/2 6087690 608220
Reach 2/3 6087100 607740
Reach 3/4 6087160 607380
Owen Creek

Reach 172 6086360 608300
Reach 2/3 6085220 606320
Reach 3/4 6084180 605200
Feeny Brook

Reach 1/2 6083240 609370
Reach 2/3 6083060 607620
Reach 3/4 6083380 606500
Elliot Creek

Reach 1/2 6083360 607800
Reach 2/3 6082640 608860
Reach 3/4 6082200 609900
Glacier Gulch Creek

Reach 1/2 6081560 612500
Reach 2/3 6079740 612240
Reach 3/4 6078500 611980 -
Reach 4/5 6076610 610540

|
|
5
|
i
|
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Table 5. UTM Coordinates of approximate prescription sites

C) Creek and Prescription UTM | Coordinates
Site

Toboggan 1 6089200 607500
Toboggan 2 6088920 607780
Toboggan 3 6089900 607820
‘Toboggan 4 6088380 608460
Toboggan 5 6087580 609080
Toboggan 6 6087420 609020
Toboggan 7 6087380 609240
Toboggan 8 6086120 609900
Toboggan 9 6084880 610700
Toboggan 10 6084820 610820
Toboggan 11 6084440 610860
Toboggan 12 6083200 611440
Toboggan 13 6083080 611460
Toboggan 14 6082200 611520
Toboggan 15 6082260 611280
Toboggan 16 6081280 611060
Toboggan 17 6080160 611260
Toboggan 18 6079600 611220
Toboggan 19 A) 6087080 609900

B) 6082180 611620
Toboggan 20 6085880 610240
Toboggan 21 6083620 611580
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Table 5 (Con’t):
Creek and Prescription UTM | Coordinates
Hopps 1 6087600 608620
Owen 1 6087040 609480
Owen 2 6087040 609560
Owen 3 . 6086360 608300
Owen 4 6086240 608140
Owen 5 6086240 607920
| Owen Creek Trib 1 6083340 606440
Feeny 1 6085620 610560
Feeny 2 6083060 607620
Feeny 3 6084240 609840
Feeny 4 6085140 610340
Feeny 5 6083840 609540
Feeny 6 6085500 610400
The Brook/ Brant Creek 1 ' 6084120 611220
Elliot 1 6083440 611460
Elliot 2 6083680 611080
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Glacier 1 6082180 611980
Glacier 2 6081660 612380
Glacier 3 6081420 612480
Glacier 4 6080540 612540 |
Glacier 5 6080120 612400 ’
Glacier 6 6079840 612040
Glacier 7 6078840 611940
Glacier 8 6078440 612020
Glacier 9 6077440 611520
Glacier 10 6077940 611940
Glacier Tributary 1 6078660 611880
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Table 5 (Con’t).

Glass 1 Unknown at this Date
Glass 2 Unknown at this Date
Silvern 1 Not Applicable
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Appendix A: Summary of Landowners Meeting and Written Response from
Toboggan Creek Farmers Association

1) Summary:

On January 05th, 1998, Nortec Consulting was invited to a meeting with the
Toboggan Creek Landowners Association. The meeting was held in the Evelyn
Community Hall between 7:30 and 11:00 PM. It was attended by the majority of
Landowners along Toboggan Creek, including Mr. B. Storey, Mr. J. Storey, Mr. M.
Storey, Mr. Storey, Mr. A. Booth, Ms. Utz, Mr. Hopps, Mr. Lychack, Mr. D. Lychack,
Mr. & Mrs. Benjamin, Mr. Johnstone, Mr. O. Huissman, Mr. M. Duperrault (CN Track
Supervisor), Mr. K. Landrock, and Mr. Hinchcliff, as well as three members of the
Nortec Staff, Mr. G. Wadley, Ms. L. Gibson and Mr. S. Mitchell.

The meeting began with a discussion of what the contract involved, its objectives
and where the contract had come from. We gave an overview of the contract, explaining
that there had been three phases, the first being a literature search through the Ministry
Libraries to find and compile relevant studies and information on the Watershed (see
Section 1.1, of this document). The second phase of this study was to do the field work
to determine the present impacts along the watershed (Section 2, of this report). The
third phase of this project involved writing the report and compiling photographs. The
meeting with the Landowners Association had been discussed with several landowners

on an individual basis throughout the project.

The Nortec staff brought a copy of the photo mosaics, a draft copy the report and
various maps of the area, as well as a short video presentation of their findings. Once
these items were discussed and the video presented the floor was opened for questions.

The result of this meeting are summarized below;

1) There is an obvious lack of trust by the each of the landowners towards the

government and they are reluctant to enter into any agreement with the government, as
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they feel that they are being asked to take on more and more responsibility while the
government is able to change the rules whenever they have a problem with the
individual. The requirements of the bureaucracy before works in and about streams can
be carried out is too onerous while the landowners are open to legal charges for anything

related to riparian impacts such as cows in the creek, fords, etc.

2) The landowners are concerned about the long term responsibility and liability of works
(such as riparian planting and fencing) undertaken on their property and that any owner
cooperating in restoration would open themselves up to further persecution from MOE or
DFO.

3) There was discussion regarding increased conflicts with respect to CNR, beaver dams,

etc... which is thought to originate from the Toboggan Creck Hatchery.

4) The landowners primary focus centered around the infilling of Toboggan Lake and the
problem beaver area just below the lake outflow. They felt this beaver dam had serious
impact potential, such as if it were to breach suddenly at high flows, or flood the area
around the CNR tracks. Further, they felt that talks with government concerning this area

had been less than progressive.

5) There was a general discussion regarding the nature of impacts from natural and

anthropogenic causes and how it affects fish habitat.

Finally it was suggested that we undertake an “Open House™ at the Evelyn
Community Hall for a day , so that their concerns could be addressed on a more
individual basis. This open house would also allow us to progress further with Survey

and Design aspects to be undertaken on private property.
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In summary there was a good exchange of information which may assist in
opening lines of communication and cooperation with agency and land owners should a

more constructive forum be put in place for restoration and protection of fish habitat.

Follow up from the meeting included:
Provided a copy of the draft report, prescriptions, DFO handouts, and FRBC

outline of land based programs to the Landowners association.

3
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2) Letter of Response from the Toboggan Creek Farmers Association.

TOBOGGAN CREEK FARMERS ASSOC.
R.R.#l, Smithers, B.C. VOJ2NO
Telephone 250 847 - 2158

January 30, 1998.

NORTEC CONSULTING,
c/o GORD WADLEY,
SMITHERS, B.C.

VOJ 2NO

Dear Sir:
RE: TOBOGGAN CREEK WATERSHED PROPOSED RESTORATION PROJECT
We would like to thank you for sharing your report with the Farmers and asking for our input.

Many of the farms along Toboggan creek were established about 1920.  So some of our members have
a lot of history on this creek. Our attention is drawn to several facts in this report that are confusing to
many of us.

Cattle began arriving here in the 1920's, sawmilling and logging a few years later, during this time, long
time members of the farming community claim there was an abundance of fish in this system, that began
to decline in the 1980's. We feel that it is* unfair to start pointing fingers at the railway, established in
1914, the farmers and loggers, as they lived in harmony with the creek and fish thrived for well over 50
years. '

/" It has always been common knowledge to those of us that farm along this creek, that because it is fed
directly from two mountain glaciers, the hotter the weather, the colder the water temperature, with more
ice melting in the hot weather. The biggest thing that warms the water is when it is spread out behind
beaver dams in shallow pools. To plant shade trees, to keep the water temperature from rising in these
areas as suggested in the report, only gives beavers more feed and wood to build their dams with.

Until about 20 years ago, farmers spent many hours working on toboggan creek, riprap erosion areas
with rock and logs, also trapping beaver and removing dams. In some cases channels that had filled with
gravel and debris on flood years were dredged. This was basically done to protect farm lands, but it was
well known that the fish were also benefiting. With more regulations being introduced and permits
required this practice has since stopped.

The toboggan creek fish hatchery still opens dams every fall for about 3 weeks to allow the spawners to
get upstream. It is my understanding they are paid by way of a grant for this now, called beaver control.
Of course once they stop, dams are built up again.

As a group we all would like to see a program that benefits Fish, Farmers and Railway and know it is
possible if we all take a practical approach. We also know it is not a one time fix, rather an ongoing
program as beavers move and floods do happen in certain years.

Nortec Consulting
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NORTEC CONSULTING
Page 2
January 30, 1998

On January 28", 1998, our members voted unanimously to support a program that would undertake the
following projects:
WORKS ON TOBOGGAN CREEK ONLY, FOR 1¥ YEAR:
- Repair erosion areas on creek with riprap, logs, etc.,
Re: properties of Utz; Landrock; Hopps; Booth and the C.N.R.

- Remove some problem obstacles in the creek that are making the creek change course.
Re: properties of Booth; Benjamin and Lychak.

- Remove beavers and problem beaver dams
Re: properties of Benjamin, Lychak, Storey, Johnson and the CN.R.

- Open some low areas with trenches that leave water on farmers land and strand
Fingerlings after high water receeds, often happens in June.

- No fencing of creeks at this time.

- Possible works on other creeks, 2" year.

We sincerely believe that the above works would be a win - win situation for environment, the farmers
and the railway.

Yours
BOB STOREY, President

Toboggan Creek Farmers Association.

Copiesto: C.N.R.
Federal Fisheries;
Toboggan Creek Hatchery;
B.C. Environment:
All members of the
Toboggan Creek Farmers Association

Nortec Consulting
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Appendix B: Copies of SISS forms

SISS cards were filled out for all surveyed sections of the Watershed. SISS forms
will be placed in this appendix in the creek order as found throughout this report.
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A) SISS Cards for Toboggan Creek

DFO/MOE
STREAM SURVEY FORM
(gaz.) //o'l,,‘aa‘_ CoeelC ocal) Zboocenn Cree (< Access | /2o € [Method
i 12%00l o ot lav Loy b baal g iBe / Lengthtem [/ 2
w«//@d Bein Loy (6 o# 13L. 09 203 7m
B (¢ to L 55t Feact . UTM. Y
tl/lolol¥ 145 el o ¢ W Lo /art /  Jproos] 6 Air Photos]
PARAMETER VALUE METH. SPECIFIC DATA
: //"1 te ) Type |Loc'n
2 om e |
7.4 Ave.Max.Riffle Depth (cm)| 256 ¢ [
M Ave.Max.Pool Depth (cm) H4o ¢ (A
1:$ sc BEDMATERIALTRRS] % BANKS
/10 elo PARS P &E_ { clay,sift,sand (<2mm) ' ek Heightim} Oljl*Uﬂslab‘e ]?5'
¢ / ) oL 1Ele AL limatt 2-16mm) Sy Texture @ @ L R
HIXE 5 flarge (16-64mm) RS Confinement |EN CO(FC) OC UC NI/A
Stable % 20) . TR am.convte (64-120mm [FET J5 [E2E]vaney: Channel Ratio 2-8 5-10 10+ N/A
COVER: Total % 26 LE " ige. cobble (128-256mm) |{d 25 Oy L - @S H Flood
C:m- Dp Fool] L.O.D. | Boulder Jin vag| Over Veg| Cutbank fISRHpR [boulder (>258mm) T 255 S Flood Signs Hum) | |y | Braided m N
wox| /o [ /o (6o 0§08 | /o R Bargliet] - Bars (%1 | 35 pH 0 ppm) '
B} Crown Closure % ] 05 Aspect | V(&) L@‘H w-luTnmp.(‘Cl[ f/f—'lrub.(em» lCond.(?s'Cl
DISCHARGE REACH SYMBOL
Parameter Value | Method Specific Dala . {Fish)
Wetted Width (m)
Mean Depthim}
Mean Vel&élty iml/s) =
ey Discharge (m3/s) Width,Valley:Chanasl,Slope) (Bed Materisl)
QP #16241 S T TEVISED-OEC. 87 - ss187
STREAM/VALLEY CROSS-SECTION ] o
" {Looking Downstream!)
No.|Size Hangelmm) Use L R
| PLANIMETRIC VIEW N
COMMENTS
Channel Stability [_], Debris %/ Management Concerns[_], Obstructions [ ], Riparian Zone [, Valley Wall Processes [, Ete.
otar = Cerscec
Bovledens,  corll net wome oot O.c(cfvaoécp secfie S gere 08y (/he.@/v Hoo/€
td  Sar aX or Moonen st h I‘M,LLQJW 4
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NV Al ANSA e M P //u,oé - Alnsondey b
Ty it peeliom conntid of abelocon afls goeloirn . Bprd
naliical @nx@«ﬂﬁ ,&/w s o 22 llors "/C/a‘/ Edlted by:
. /ﬂ/) Aaﬁﬁﬂgm) Sk, 8L, U da, i lo, Ppe A, port QW;W( Oate Y M O
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@ A) SISS Cards for Toboggan Creek DFO /MOE
STREAM SURVEY FORM

(uJ %L,o,:\‘ﬁg“ Cree I¢ “ocal)lfaboifﬁa'—\ Ceeel< / Access | 2, ,6  [Method
g6 |2%00] | 1 3 L]y T by ||eschner Lengthiml] / 72
; i 2 Km oEshwen /m Meoth . Mot | 430 09y ige:N smiirvimy 439
Censypencd contth Bolll UTM. F Y (N
Fﬁ; 09 |7 /jolo f [Boaliy30 [ReeteycR [Crow[Lg /ak/__ |Prowos] No__|air Photos
PARAMETER VALUE METH. SPECIFIC DATA £
: i ) G (45 1 Type {Loc'n
2ol EAL AL A = I (A4 !
4] Ave.Max.Riftle Depth cm)| Bocwr | L E ”
Ave.Max.Pool Depth (cm) | D /GOwm |CE
D ; /. € ' BED MATERIALSGER] % | BANKS
¢ oA 2Jolah | e chay.aitsand (<2mm) | D 25 Heighttm [ & Txunstavie [20
3 ol o[ T Ll e small 12-16mm) #50e Texture [('ID @® L n
3 3ol 4 ¢.F iE [large (16-64mm) 25 Confinement |EN CO (F) OC UC N/A
H Stable % [ < */{sm.covble t64-128mm) LY [5 Valley: Channel Ratio | 0-2 (2-5)5-10 10+ N/A
COVER: Total % Yo & ‘" ige. cabble (128-256mm) ?} i (s (15 Dry M) H Flood
C:Jr’\‘;‘a. Op Pool] L.0.D. | Boulder fin Voq]Ovol Veg]| Cutbank : 23] >256mm) 'ﬁug Ky Flood Signs Htim) lf’] Braided @ N
B 00%| Y0 | 2020 (08 /0 /s F ; = Bars (%)I 50 oH OJppm)
3] Crown Closure % ] /5 Aspect [\ f Wllul’bmp.('c)] o l'l’ufb.(cm) L. ICond.lzs‘Cl
DISCHARGE REACH SYMBOL
Paramater Value Method Specific Data {Fish)

Wetted Width {m)
Mean Depth{m)

Mean Velocity {m/s}

Discharge (m3/s) width,Vallay:Channet,Stope} (Bad Materiat)

QP #18241 AEVISED DEC. 87

5s187

STREAM/VALLEY CROSS-SECTION @/

{Looking Downstream)

o

el 8 No.|Size Hange(mm)f LilaiPhase Uso]Mathod{Rel:
. PLANIMETRIC VIEW

COMMENTS

| Channel Stability [ ], Debris| ], Management Concerns["], Obstructions [[], Riparian Zone [} Valley Wall Processes [ ], Eic.

v,

aas s rt oo A anoely o AOpan N
- 2 o

Oate Y M D

m’ Edited by:
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SISS Cards for Toboggan Creek

DFO/MOE
_ _ _ STREAM SURVEY FORM .
(gaz.) ff({)/;/‘d/\/ Cree lC tlocal) Access | 7 Method
Lagiel2 ool il oty b o b Lol L1 |f 2. |Lengthmy | F
Fora £iche €ennce o BIYS Disat]93L. 094 529 | A
N futm. v
4 7! / lol /14 qun?o‘l/@ﬂ ‘Agency = I ‘Crew ‘?/14/5/14/ Pholos{ [ Air Photos
PARAMETER VALUE METH. SPECIFIC DATA
Q HC 0 Type [Loc'n
: a.5 |HE r1/,5 Y3D |33/
,} Ave.Max.Riffle Depth (cm) \(z 7] ms )
{ Ave.Max.Pool Depth (cm) - |
5 | 8¢ TTBED MATERIALSETE % i€ BANKS
&) ) - R [ | ctay.sitt,sand (<2mm) K] 3 VHeigh((rn)c a l%Unslabb ps
i 210 4 (Y2 TS matl (2-16mm) : Texture | (F) G L R
% [y : : ,y Hiarge 116-64mm) L8 1 Continement |EN CO FC uC N/A
Stable % | o T4 ¢ e we-120mm1 {3881/ 5 [MEEValioy: Channel Ratio | 0-2 2-5 5-10 (10y) N/A
5 COVER: Total % Lo GE LACgs|10e-cobble 11 28-256mmi ~. 1~5 ik B8 oy L (W) H Flood
W1 Comp.| op Pool] 1.0.0. | Bouidel [in Veg| Over Veg Cutbank (AR jooutder (>256mm) 'wﬁ 7 Flood Signs Hitm} a‘S Braided (9 N
15(‘!‘(;“% 3¢ 26 o e /5 T’nfop { ' T o Bars (%)l 9\¢ | eH Ofppm)
Crown Closwe % | /{J Aspect | V(W {0 g glom) Compacﬂon S I I e T )
DISCHARGE REACH SYMBOL
Parameter value | Method Specific Data {Fish}
Zl|Wetted Width (m)
f;; Mean Depth(m}
l%'@n Velocily im/s) ‘
Discharge (m3/s) Widih,Vatley:Channel,Slope} . " (Bed Material}
) . = - - WEVISED OEC. 87~ - 55187

T QP #18241

STREAM/VALLEY CROSS-SECTION g

(Looking Downstream)
PLANIMETRIC VIEW N ]
€ _

/5°

.| size Rangetmm)i3igdR hRRR|Use [MelhbGIEs P

{

’ COMMENTS
Channel Stability [ ], Debris [_], Management Concerns[ ], Obstructions (. Riparian Zone ], Valley Wall Processes [, ete.

i ‘l’/(ml/\ N/ N%kwv»\ Q&CPf,lnm/ S ancayas, /NVVIV\A \r\L\L_n‘LJ
- O\o«\(\m()hm @'5’5\\1\ Nnethe s (M e &%\OQ&,W\A) ek lepst =AU e
o Lot .
- S e cne \A\\?\fx\baw\ QX LT LN Cie Vel ine ‘r\anrn,\\
- epbire sechian s WO weowbment pone Cre yoror—adam, Wile slae an
h\/\/\\oc\ Q)rc 1S VL VAT A ' -
—C o) o[W\c Y Frmeles 1t —sbrecan
RPARIAM — \.,\\\v;\££41 \xe/r C AL =peaSnviud, TG ., l\)(//r/u); m/»rrygz
0((,\)(’\t\r‘ :H«\lm lnpuvq, ) v !
w Cote, o W)o{m, oales
r—'-l % L = 9 "//OCS Date Y M D:

Edited by:
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\

SISS Cards for Toboggan Creek

DFO /MOE
- B . STREAM SURVEY FORM B
(gaz.) '7/0 boggan Crc k\ tiocal) Access FT |Methoa
Lvelewweol o Lo la ol iy Heachai

From l’\a‘J\‘r\r\c.CL’I dows N 2219

S/ 101 [ Hime15 - odssserlesg cew] R /5M/  [proos]
PARAMETER VALUE METH. SPECIFIC DATA
' ; [ lee
53l Ave.Max Riftle Depth lcm)| \ 30 & E .
Ave.Max.Pool Depth (cm) 2n| e
e /0| S AR7BED. MATERIAL %
il pATe) 1, ) 65 _‘2 clay,silt,sand (<2mm} oEy zp Heightim}
1 - 0 " 10) 0yl €& Eflots|sman 2-16mmi ¥ 2 o [ Texture
CE Pz [iaige t16-64mm (iR Confinement
N Stable % 5 & E % [sm.cobble (64-128mm)  [EE] KD Valley: Channel Ratic | 0-2 (2-5)5-10 10+ N/A
COVER: Total % 60 |6E g1oe-cobie 126-256mm) ¥ /0 § ory L MY HFlood
Cso‘:n“;‘). Op Pool|, 1.0.D. | Boulder [In Veg| Over Veg| Cutbank = 5 o Fiood Signs Httm) | - | Braided @ N
wox| Fo ¢ O —1"1 7O 11D Bedrock (R) PR Bars(%)| 35 | oH O ppml
Crown Closue % | /O @Aspecl Vv [0 golom)| | Compaction| L M H wamrtemp.0c| o Jruviem| g Jeonazsecr
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data : {Fish}
£ Wetted Width (m)
S {Mean Depth(m)
-« |Mean Velocity im/s)
Discharge {m3/s) Width,Valley:Channel,Slope! (Bed Matetial)
QP #18241 REVISED DEC 87 55187
S sHIENE ‘ STREAM/VALLEY CROSS-SECTION [ &

(Looking Downstream)

PLANIMETRIC VIEW
r

.|Size Range(mm)

COMMENTS

Channel Stability E}(Dobm@f Management Concerns[ ], Obstructions [Z)L Riparian Zgpe [-], Valley Wall Processes (), Ete.

T dro e o enposts e £ofl Radikleey

LA ’AT’D/)AANIMQ ' 'a/V\/)( MJ‘AA/VIA{/ W /
B . A J ’ / A ' s el JA\M ﬂzj,(,(_,

Y.V ) 0 : .
ot @ 5A07 fh%w 2l to e an edestrucTron

OB ook 78 poces

Date Y M D:
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SISS Cards for Toboggan Creek

S e e

-

DFO/MOE .
_ _ _ STREAM SURVEY FORM o o
(gaz. l7//59 66'W a}é ttocal) Access | A7 [Method
La¥el2yvoel oo | g Ly Lo Lo Ly |[Aeeem Lengthkm)
7 Gyt OF 2//4@/7 K//&(L THARE| 93 Lo 74 |Gk i
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W/ ) UUAgens Orew’ Photos! V/{,\éld os

PARAMETER VALUE METH. SPECIFIC DATA
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‘ | & e
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Ave.Max.Pool Depth tem | /OO0 HS
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5 DISCHARGE REACH SYMBOL , :
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Fili{Mean Depthim) B
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[ #3x] Discharge (m3/s) twidth,Valiey:Channe!,Siope} Bad(Materiall |
,QP #18241— - S . . REVISED DEC. 87 "'S8187

Aeer T Wit Mt

<

STREAM/VALLEY CROSS-SECTION @r

{Looking Downstream)

PLANIMETRIC VIEW . —
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G eelffes,
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[

~— — — _ o —_—

—

Nortec Consulting




Toboggan Creek Watershed Restoration Project 11

SISS Cards for Toboggan Creek

DFO/MOE
. STREAM SURVEY FORM
(gu.)"‘ﬁ,[, 09 gah tiocal) Access | r=5~ [Method
2 &JO L4 1% T T A A LengthtkmX /7
iMap¢iq3L 0384 S| A
S 75 pm efS. UTM. : y N e
Q|7l/ Iolll 3@ W&B]E o (/}(/6’/‘// Pholos[u‘d.l.o IAir Photos
PARAMETER VALUE METH. SPECIFIC DATA v
/5 6& Type |Loc'n
5 &< ' 4
& Avo.Max.Rittle Depth tem)| S0 4|l £ &
Ave.Max.Pool Depth {cm) /5aw éé .
/% |s5c EDIMATERIALZSHE] % [BGH -~ BANKS
(s SE F j clly.llll.und‘((mel Heightim) ~5 I%L‘Jllslableb
™ L small 2-16mm) 2R 17 fiToxture (F)(G) L R
3 T large (16-64mm) Confinement EN CO FC OC (UC)N/A
Stable % RO SE Hsm.cobble (64~128mm) Vailey: Channel Ratio | 0-2 2-5 <5~T($)1oo N/A
COVER: Total % RO |6& | /|1 ge. cobbte 15 20-256mm) /. % bry L M) H_ Flood
C:Jn";‘). Dp Pool| L.0.0. | Boulder [In V.glOwt Veg| Cutbank boulder (>256mm} E¥IgH Q Flood Signs Htlm) | . 5 Braided @ N
W wxlZS 20 7|30 X5 Bearock AL i gars (%) | 76 | o Oppm)
8| coown Coswe % | 2.0 Aspect | A/ D gotoml| 42D Compaction| L (M H R w-mr-mp,(-ml 5 ll‘ub.(cm) /QDICona.(zs'm
DISCHARGE REACH SYMBOL
Parameter . | Valus | Method Specific Dala (Fish)
"lwetted Width (m)
@Mean Depth(m}
Mean Velocity im/s}
£%| Discharge (m3/s) Widgth,Vatiey:Channel,Slope) (Bod Material)
''''' QP #18241 .- s - REVISED DEC- 87— 55767
STREAM/VALLEY CROSS~SECTION [Q/
(Looking Downstream}
No.|Size Hangelmm} Use R

PLANIMETRIC VIEW

I oo | fowyr|SA ©45 -

COMMENTS
nnel Stability (], Debris{_], Management Concerns[ ], Obstructions [], Riparian Zone [J, valley Wall Process

os []. Etc,

Cha

Al ednn o Ao own. 2SO i o peectlly J/%AA!.,Z(/K& 2
N AL thae Lt aet p//m/gd M ’

alron s hod etaCa ”
9@/6)”\//7 e 1) Alew, /Cw/ Oecret. BIR Tariberis,, Hoclhack
W

bl AT, Aspen
sclform 2 VMM Ll b A bF prel loenr

Edited by:
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SISS Cards for Toboggan Creek

P

i
DFO/MOE

" STREAM SURVEY FORM

{gaz.in M-“W local} Access | F T~ |Method
Lyzeled4o0] o o | 3 o Lo | | f (6= [Longthim B
A pptn Telrzpee WS?-.S;;.’ m%l- 03"/ '
/E. [utwm.
7Y 101 2.3 /3 o STale~SBored P&t [prod
PARAMETER VALUE METH, SPECIFIC DATA
YR
A Y=
Ave.Max.Riffle Depth (cm) M CE
Ave.Max.Pool Depth (cm) 2.0 L
ﬂ- = ; T——— T
clay,silt,sand (<2mm) Heightim)
& AR smati 2-16mm) (o] Texture
65, 1arge (16-64mm) Confinement oC W N/A
B Stable % o &, Hsm.cobble (64-128mm) (7] Valley: Channel Ratio | 0-2 @ 5-10 10+ N/A
COVER: Total % SO N 6 | [1ge. cobble (128-256mmi 0 Dry L Cy H_ Flood
Cso(m). Dp Poot} 1.0.0. | Boulder [In Veg| Over J-a Cutbenk | dboulder (>256mm} /S Flood Signs Htim) "b Braided @ N
4 w0x30 |20 /O~ 0 | 220 aqdrbok R R Bars (%1| 5D | pH Oppm)
54 Crown Closure % ] 30 aspect [ AL .Dgo(cm)l /Q@Cmpamml L@i i ,Wamromp a-cn[ s lTulb(cml 1.2 lOond.(?S'Cl
S DISCHARGE REACH SYMBOL
Parameter Value Method Specilic Data {Fishi
Wettled Width (m)
:Meln Depth(m)
Mean Velocity im/s)
k| Discharge {m3/s) . Width,Vallay:Channel,Siope} (Bed Maleriat}
] QP #18241 ] o AEVISED DEC. 87 SS187

STREAM/VALLEY CROSS-SECTION [~

{Looking Downstream)

No.|Size Range{mm) Use L

DV (30| 150-2.50| Dur || Obs.
o |/ 450 | ppuaglst| ©bs

PLANIMETRIC VIEW

COMMENTS
Channel Stability [ ], Debris{ ], Management Concerns[ ], Obstructions ["], Riparian Zone [ ], Valley Wall Processes [, Eete.

7’) Lo s e erd  tflernscul LW D MM
ﬁt/M MW ~ftearen o keldaX .
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ﬁ/ TfY s Madice Bl Hud Sy [Llicliow Mide, oot olud, Lok

e =
0 oo B8 i Ty U S fonh
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SISS Cards for Toboggan Creek

No.

DFO/MOE
: STREAM SURVEY FORM _ ——
v . Access | [Foo Method
igaz) Jphog a4 e & tlocal) PP 70600':,01\)«!/\ e L
' ] L
R N I | 4 Lt L -
exn %Y 109
Rxmstrecum of Silvewn beulles Roe L | q3L. 0% .
U.T.M.
Wf{?;\ 1o/ [O (23 em /l_c. / Pho\os‘ XS Air Photos
. SPECIFIC DATA
PARAMETER | V£LgUE METH. s oo
(/N4 -
3-5 e g0 nadea
.. 4} Ave.Max.Riffle Depth {cm) B oe‘,
‘Ave.Max.Pool Depth tcm) | & F4A “L _ - —
% SC BED MATERIALZ! % BAN
! A ' 0 , o ot f clay.silt,sand (<2mm) 13 Heightim) 0,3‘%Uns!nbb
2 ot small 2-16mm} 1S Texture @ @ L R
° (Ao large (16-64mm) 0 Confinement EN CO FC OC NIA
s b12% © sm.cobble (64-128mm} I Valley: Channel Ratio | 0-2 2-5 (5~ ) 10+ NIA
table :
' cove:a Total % 30 48|19 covte t126-256mm! gl 20 ory L (M) H Flood
: ] . - .
L.0.0. | Boukder [In veg| Over Vag] Cutbank 4Douldu(>256’mm) o |##8IFlood Signs Hitm) | |pn | Braided ®
. o;.md w 3() <115 10 KL (A)E -',5,:’4‘:'1",‘,'.‘-‘: T et — BT Bars (%) o] pH O ppm)
YN ARE L XA S Rl Rt -
a Aspect | N E D gofem) H Compaction[L)M H water om0 03 ]n.m(cm» L lCond.(zs )
g l /0 DISCHARGE REAC}(-(F‘SQ()MBOL
— is
Parameler Value Method Specific Data
Wetted Width (m)
E|Mean Depth(m}
Moan Yelooly me widih,Vatiey:Channel,Slope) (Bed Materiall
Discharge (m3/s) S bl
QP #18241 8
STREAM/VALLEY CROSS-SECTION [2/
Size Range (mm)| Use L (Looking Downstream)

a

PLANIMETRIC VIEW

%

OC. O
o r g

COMMENTS.

Channel SlabllllyD Debns[:] Management ConcernsD Obstructions B’Rlpanan ZonaD Valley Wall Processes D Etc.

NIV SO0wm__ 1A w\,b/b\vtm S

AJLJL wu!lam o Mﬁo

ntcDionn,

\YAM A&(T,on /4, U—Lw AgCn acl e o A M»é ﬁM— (,uf P

Tl 0 TQou R ol 93D pa

VV\&W nRean U

Y\ b Q(/\,QC A Qe

;_{ L ,(‘p”(vé/en S % 0.5 m P o L
O pA.
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Toboggan Creek Watershed Restoration Project 14
SISS Cards for Toboggan Creek
(mk DFO/MOE
Fich - - . STREAM SURVEY FORM _
(gaz.) 70/00??&11 Cy e e tocal) P, Toloonac in Access Fope  [Method
Lw@z7o° | Lo Lo Loy Ty 1o o |]is +_|Lengthtkm)
OPstrean of Silvevn bebeo Road 93bL.084Y o
CvosSginen UTM. Fa e
9171 Lo/ 1o |50 0 FRaill s ST @F /L& Jpmotod] g |Air Photos
PARAMETER VALUE . [METH. SPECIFIC DATA
30, |6€
4 |ae

i3] AveMax.Rittle Depth tem)| |2 (4 |GE c %,

Ave.Max.Pool Depth (cm) | YScew  [4€

5% | s< Kol D.MATERIALZA] %  |iCh BANKS
| 2 S 2o 15| & ; [ Hclay.siltsand (<2mm) 105 Heighttm) k2, Ll%Unslabh 175 LM
il ] ] =3 Hilsmall c2- 1 mm) AR Texture | F @ L) A e
) [l el 3 iarge (16-64mm) /s | Conlinement EN cO (FQ) OC uC N/A
TECR] Stable % 23 e [Sa%G0RA m covts 64 120mm1 | #5219 [B]valtey: Channel Ratio 2-5 5-10. 10+ N/A
COVER: Total % ) av” ; ‘;‘lo&ccbblo 1128-256mm} ory L @ H  Flood
C:\:n";‘)‘ Dp Pool] L.0.D. | Bouider [In Veg| Over Veg| Cutbank . Hboulder (>256mm) S Flood Signs Htim) / Braided @ N’
wox| 2696 {Ro | —| = - By 99&4(\ e IR Bars %) | /5 pH | 0gppmi
B8] Cown Cosue % | /O @Aspecl ENE ogo(an)]ngCanpacum L{(M)H w.u.mmp.('cwlgb [rovicm] L Joons.2s+cr
; DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Fish)
Wetled Width (m) )
F&EMean Depthtm
3 |Mean Velocity im/s)
Discharge {m3/s) Width,Valley:Channel,Slope) Bed Material)
SS182

QP #18241 \ - REVISED DEC_ B7

STREAM/VALLEY CROSS- -SECTION @/
(Looking Downstream)
g

ge (mm) Use
No |Size Pange ™ PLANIMETRIC VIEW

COMMENTS

Channet Stability (7], Debris . Management Concerns[ ], Obstructions [ Riparian Zone [ valiey wall Processes @/ Etc.

ot = Coscacls [ el :
F o ?Zg\.l_ Da 004 Xo 2ho Asod /S( peasenald A,M_J.)MJ AL Do

Ao ¢ h@&u)&mm o /IJM WC&QV; At
Eo Ldof : Ao e cnh

.

) o eopmeo u-ux/’/ 0-7/7 tod o

Rio o wearn, (084 Do (1R Lo Nt ock Bk Clsoo\'«;& QS%\C(‘ R,Q((

E.Q/\\AM\WI\IID\DJ/? Q' M (g( Cdl v\\u«w‘nk\. \‘\0/\/\)/{

Edited by:

Date Y M Dt
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B) SISS Cards for Brant Creek

PLANIMETRIC VIEW

DFO/MOE
_ _ __ STREAM SURVEY FORM _
(gu.) tocal) 7Sz <o) /Bhané Ohll_( Access | [Zy  |Method
AR I Y T T T T L Lengthtkm
M M/)I/’tc"‘?‘_ /dl')unm (‘ Aqu/.,u_ %LO?‘( Z
5 & FQB / UTM. Y (N
27143 z@xﬁo ‘ Tk apn/ JProws] g [Air Photos
PARAMETER | VALUE METH. SPECIFIC DATA
> 7 //(‘ 0 Type jLoc'n
Sen | HE :
A Ave.Max.Riffle Depth (cm) 3 - | Mg
Ave.Max.Poal Depth (cm) | Q8 mS
s b :-,zaEDIf.MATERIA‘G?‘%;S%' % |0 BANKS
/ % T¢ E B A |chay.sitaand (C2mm) [ 2| Heighimi| = [wunstable [ 75
h E fsma 2-16mm) ;o] Texture @ G L R
2 gliarge 16-64mm) 5 Confinement EN CO FC ) UC N/A
Stable % ¥ GE sm;;c 64-128mm) Valiey: Channel Ratio | 0-2 2-5 §-10 @ N/A
COVER: Total % LA 4E [100-cobble (128-256mm |Ze8Y Ory L (M) H Flood
#| Comp.|Dp Pool| L.0.0. | Boukler |in Vog| Over Veg Cutbank k Yjpouldar >256mm} ] G| Flood Signs Htim) Braided @ N
) ls(;l(;n% 6 Qﬁ P Py 6a /5 nl; g,{('y ; & v Bars (%)l 5 pH Oppm)
Grown Closure % | F-() Aspect | £ Dggloml] {, Compaction{ )M H [Iwater Tomp 0] X Jruwviem| L [cond.izswcr
DISCHARGE REACI;%F.ShY)MBOL
Paramater Value Method Specific Data is
Welled Width (m) |4 ™ ,
Mean Depth (m) ’
{Mean Velocity im/s}
Dischatge {mals) (Widih,Vailsy:Channal,Slope) (Bed Materiaf) '
‘ #18241 REVISED DEC. 87 55187 '
STREAM/VALLEY CROSS-SECTION [2/
No.|Size Hangetmm) Use L {Looking Downstream) R

COMMENTS

Channel Stability [ ], Debris{_], Management Concerns[ ], Obstructions [ ], Riparian Zone[ ], Valley Wall Processes []. Etc.

(4 <./m m/V

bshadfos -

l-e/mwnw('/f In ﬁWm,A/ ;Al’(y‘( 0\/ DW/I

il BTN

U\/J/\M 4/ UL #/MAI ﬂ{fb\m ((/VW/V\AO/V‘\ 27 oY X H!/\* ek Acm\/\& (‘C‘/V‘/\ é\/ L h? shrvon

N \rmN/\r‘ LS e
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(2}

i S}v*et/\vv\
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o Yo mendes - b o -@qu(;, Wb}v

“Keptipd — Tevinboeny |, I51vih frag v et , cou préng, rect Osreqed o

/0 i l—»\,(x/r/

twller, & n)s,»
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Toboggan Creek Watershed Restoration Project 17

C) SISS Cards for Hopps Brook
DFO/MOE

X ) . STREAM SURVEY FORM _ .
igaz) . flocah) Al s T2 oo & _ Access | 7 |Method
LYl Yoot ool g o | MR Lengthumi 3. G2
Y 20 » UTM.| - Yy @%b i
A /1] 2] /1T i g Crewlzzm /o / Photos| p/&) Air Photos
PARAMETER VALUE METH. SPECIFIC DATA g
Q 66 Type |Loc'n”
/ Gt ‘
Ave.Max.Riffle Depth (cm) ‘q Vi
Ave.Max.Pool Depth temt | D220 [ #75 _
7 OH 3 PBED MATERIALT 7 % G BANKS
b “c | P ilclay.sill.sand (<2mm) 'W?j,;?‘o AN | Heightim .3 l%Uv‘glabie [75
W (€ ARl (2-1 6mm) el | B Texture EXYEYL A }
l L large {16-64mm? { Confinement | EN co@ oC W NA
Stable % 204 o€ sm.cobble (64-128mm} Valley: Channel Ratio /0:?\;—5 5-10 10+ NI/A
COVER: Total % L/5 oE v [lge. cobbte (128-256mm} [/ bry L @ H Flood
C:Jnngx Op Pool| L.O.D. | Boulder Jin Veg| Over Vag| Cutbank boulder (>256mm! o e Flood Signs Ht{m) Braided @ N
2 ooxoy | 5 |— |7 [siT [84 y R s 0] 35S | oo Oppm)
Crown Closure % I 2 ﬂl\spect ENE Dgolom)| Compactionf L) M H wmmmp.(*cxl . lmb.(cni) L. IOonu,(25°C)
DISCHARGE REACH SYMBOL
Parameter Value Method ~ Specific Data (Fish)
Wetted Width {(m)
Z{Mean Depth(m!}
AtilMean velocity im/s)
Discharge (m3/s) Width,Vailey:Chinnel,Stope) (Bed Materiah)
QP #18241 REVISED DEC. 87 55187
STREAM/VALLEY CROSS-SECTION []/
(Looking Downstream)
No.|Size Range(mm) Use L

O

PLANIMETRIC VIEW

e
\

COMMENTS
Channel Stability D; Dabris{a:/ Management Concerns[:]; Obstructions [Z Riparian Zone [:]; Valley Wall Processes a‘. Etc.
MOS{' Bg QN\A‘\ \)QXQ (‘\/\(Ammlulnrl 5 Nrm};w‘/-,. (1/“/"‘{(’)/ : t')('Ml( \‘\OK)L\I >({’ b rv‘/. /{)A} A)'V!P
- l$ @12 PP el .
Sore g e Lisovd appoan 7> he 2ven yadla Mwa:& l= (S m
/(re/VYY\/ That ' fotlocor Lk, _ 2
e Cone Lhalt ,//&Mn,,w %;/M pu/ S LY

Ao AALs—e |
T Ihoncr g d Aoty pecin, gA FSOm OO
: ‘ > S Tt by 0pa Aty 0 Poece L
LOD _arnhes ‘ . c/
B Dp ) gaeaaen  peddpes , BL, Sy Ot 0sw Kad Ossier Edited by:
iy 0% (W’ Aol T 566 .’ b 7 Date ¥ M D:
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\ L

SISS Cards for Hopps Brook

E DFO /MOE : \

— .~ — STREAM SURVEY FORM e
tloca %ﬂ()s DBrad& ) Access F-7— Method
' L b Poe b g b Yo @
f\om mzml {21Ng 1o —/)C/o/ of Ousen. Cné A&l 93L. 094
/ U.T.M.
X Crewd ?/n /5/"\/ Phot'os'i NO
SPECIFIC DATA
oy Type |Loc'n
m Ave.Max.Riffle Depth (cm) !
k| Ave.Max.Pool Depth tcm) | “Z(5 ™M
- |z IMATERIALY % : BANKS
& clay,silt,sand (<2mm} / Heightim) ‘a_l%Unslabie
iN= small (2-16mm) Texture @@ L R
N targe (16-64mm) : Confinement {EN CO FC OC (J NAx
i b, Stable % ..~ gﬂ N2 sm.cobble (64-128mm) |3 Valley: Channel Ratio | 0-2 2-5 5-10 N/A
COVER: Total % /M L 184 |!ge- cobble (128-256mm} / A ory L H  Flood
Comp.|Dp Pool| L.0.0. | Bouider [in Veg| Over Veg| Cutbenk boulder {>256mmi /7 Flood Signs Ht(m) Braided Y (Nf)
sum
x| 100% 151 104 ~ L5 | /8 Gl ‘ s Bars %) | 6 pH Ogppm)
8| Crown Closure % f /i Aspect [\ E « [REEID g ofcm) 8] Compaction L) M H [ig WalorTompJ‘C\'llw' ]Tub.(cm) y ]Oond.(zs'(;)
DISCHARGE T N REACH SYMBOL
- Parameter value | Method Specific Data (Fish)
Jhd Welted Width (m) .
Mean Depth(m)
Mean Velocity im/s)
¢|Discharge (m3/s) fwidth,Vatley:Channel,Slope) (Bad Material}
QP #1241 _ : : - REVGED-DEC— 97— 85187
X : ‘ '
STREAM/VALLEY CROSS-SECTION [g/
(Looking Downstream)
No.}Size Range(mm) Use L [j R
" ) | PLANIMETRIC VIEW
20 |3 (70 -120°|T Glep

: yl \(\”{I (\/(/&/_(

COMMENTS
Channel Stability [ ], Debris{_], Management Concerns[_], Obstructions [], Riparian zone [, Valley Wall Processes [ ], Etc.

o lid doeTiie puna Ahreush, o LB and o /lmuy(’.a %
"pv'ﬂt/bo A.,(/C. Roclio d,(‘,s/uﬁat‘ o Lhoe »UZC)_\/\M A/D/(LJLM

e ,.// /n/& ,O%M M
0 Rl sl nsczen Ouulls clod, .mmu&,w. Birck.
R A0 e Tl LoD aad b eacaddel te TR
o 2 o ¥4
Edited by:
Date YM D:
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SISS Cards for Hopps Brook

v

DFO/MOE.
— . _ STREAM SURVEY FORM ] _ o
{(gaz.) tlocab) /, s _J Il , Access | yo—y  [Method
'; L 76l2yoioeS1 1 ] 11 i J_x__J_J L Lengthtkmi 3.9
a ‘ Wi Loy . 93L.o 4 55 C
500 m U[S of rodd =11 UTM. )
9 - Taoeory 59 Porewi Py /< m / Pholosl NO lAil Photos ‘
: PARAMETER VALUE METH. SPECIFIC DATA s 0 0
'E ' A Q LG 514 Type |Loc'n
| : e ' i
! [ aveMax.mittie Depth tem| /2 {-msS
} Avn.Mux.kPool Depth (cm) é@ M§ ’
{ B [ :NIMATERIA % BANKS
i i / & 1 clay,sitt,sand  (<2mm} Heightim) '\G I%Uns(ab!e
e 1 & s mall (2-16mm) Texture (CE> G L R
] oL large (16-64mm) " Confinement @CO FC OC UC N/A
-; d Stable % ’5% “E sm.cobble (64-128mm) Valley: Channel Ratio @ 2-5 5-10 10+ N/A
' COVER: Total % Fa e 81608 {106 cobble‘t1 26 -256mm) [R%gl 3 ! ory L @ W Flood
K1 Comp.| Dp Poot| L.O.D. | Boulder [in Veg| Over Vag| Cutbank Klboulder (>256mm! i A8l{Fiood Signs Hitm) Braided Y (ﬁ’j
15(;,(‘)“% ' W M L~ 9\@ Bedrock: O Bars (%)l /g " pH 0O ppm)
Crown Ciosure % | (4 [illAspect [ENE Doolom!] . §B Compaction| I M(H water Tomp. 01| &f Jrwwiem| £ Joond.zs+0)
) DISCHARGE ) REACH SYMBOL
Parameter Value Method : Specific Data {Fish}
. Wetted Width (m)
! @ Mean Depthim} =
l Eml Mean Velocity im/s)
: Discharge {(m3/s) ' ] Widih,Valley:Channel,Slope) (Bed Maleriat}
i QP #18241 . B ] REVISED DEC 87 55107
STREAM/VALLEY CROSS-SECTION B/
(Looking Downstream)
No.|Size Fange(mm) Use L
L — PLANIMETRIC VIEW
Wi e 3
K ) -

COMMENTS
Channel Stability[ ], Debris{ ], Management Concerns[_], Obstructions [[], Riparian Zone 7], valley Wall Processes [, Ete.

Otborz cosceg
n',/ Wnﬂ_f, oo b hps cere ) Hiipntn S g dh
R v AZZ,A M—h/( domﬁ,pn/,d -
9—"% Mn,ubﬂ(,o/o(.)-n_ U N @{/,L,o g0 e ion o Bh  ngsntre

agnd 00
£ - S Bl Bicd, Wﬂ&&s\w D o0 bt Kok Ossier ,
’ f/WJZl— o diisn Lo o X o Atatk
/ﬂ/n/l /Lo-,u&,w‘o St MMM PP Edited by:

v

Nefot by lcrns L3 ) m U//{' oglw\w Date Y M O¢
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SISS Cards for Hopps Brook

DFO/MOE
— _ __ STREAM SURVEY FORM ) —
(gaz.) .' tlocal) /"éFPS 73rod/‘f L " Access [F>7  [Method
L élz790eleoes] o L | 1 1 T 3" |Lengthimi 3.9
e 550 m U/G rf pusn . Lors qmz:ﬂ- o074 2 23 )
2766 v UTM Y
9 I?‘I f'(A]ZIl AGensY | 5a1EIeY| Photos| Air Photos
PARAMETER VALUE METH. SPECIFIC DATA
2.5 ac | . : Type |Loc'n
114 '
i Ave.Max.Riffle Depth cm)| 45~ e N
Ave.Max.Pool Depth (cm) - . . -
e BEDIMATERIAL % BANKS
) Claysift.sand (<2mm) v/ Height(m) %%Unﬂabhl
Qe : small {2-16mm) ¢ Texture G L R .
1 \we large (16-64mm) Confinement EN CO FC @ Uc N/A
=R Stable % S (A4 sm.cobble (64 -128mm} Valley: Channel Ratio | 0-2 J5-10 10+ N/A
COVER: Total % aé ige. cobbls (128-256mm} P& Dry L O H Flood
.| Dp Poot| L.O.D. | Boulde |in Veg Over Vag| Cutbank giboulder 1>256mm) ! Flood Signs Ht{m) Braided
21 ] g | U |Plasigecin | el / [iileacs | 57 | o OéPP""
8| Cown Coswre % | O & Aspect | £ Doglom] . [S88 Compaction| (M H watertomp.e0)]  fruemi} £, Joona.izs+cr
DISCHARGE REAC';IFS"Y,MBOL
2 Parameter Value Méthod Specific Data .
E ilwetted width (m) ‘
“IMean Depth{m)
Mean Velocitly im/s)
:i:: Discharge tm3/s) . twidth,Valley:Channel,Slope) (Bed Material}
QP #18241 ; - REVISED DEC. 87 S51087
p 5 STREAM/VALLEY CROSS-SECTION &
No.|Size Range(mm) Use > {Looking Downstream} I~ R
7 PLANIMETRIC VIEW - ]

A

COMMENTS
Channel Stability []; Debris [/ Management Concerns[ "], Obstructions [}, Riparian ZoneB/VaMay Wall Processes [Z/Elc .
\\\?»é,m oitie Jocdie fallacod ot lloc kg K M/é W
.‘A/f ﬂu;tpd,sxaé = ﬂ;ﬂ da abireR’ SO M anny

5 . Edited by:

Date Y M Dt
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D) SISS Cards for Owen Creek

DFO/MOE
~ STREAM SURVEY FORM _ )
(gaz.) CkJen nve e.fc tlocal) 3/, O~ . Access @f— Method
L velzyoflod el v o L a | N | [ |rengthami 3B
Pvom Rood oSS mey t@0 Rxoe~ [ JMREITIL. 09 - /25°
S I Y UTM. Y )N
A im e cs? Remy-(0 /e~ [Protos] ~[air Photos
PARAMETER VALUE METH. SPECIFIC DATA 0 ¢
S E : Type |Loc'n
2.9 e __
&l Ave.Max.Riffle Depth tom| 7 ws | ' . ~
Ave.Max.Pool Depth (cm) im [~ :
f 5C EDIMATERIA % & BANKS
e claysilt.sand (C2mm) - 5 Haightim| 74 [%Unstable l2o
} we PN s mall (2-16mm) 2 [Elvexture | O @ L' R ¥
€ large ©16-64mm} 2 Confinement | EN CO FC-0J UC N/A
Stable % [%9) G6E X sm.cobbis (64~128mm) Valley: Channel Ratio | 0-2 @Mo 10+ N/A
COVER: Total % (ﬁb . [t0s. cobbte (128-256mm) |} Dry L @} H  Flood
Comp.] 0p Pooi| L.0.0. | Boukder lin Veg| Over Veg| Cutbank Hooulder (>256mm! &isloC Flood Signs HUm) [¢ & | Braided | (V) N
18(;1(;“%7 S ’Z/D /0 \— w o i R Bars (%)l 20 pH | - Odppm}|
§| Crown Closure % I 90 Aspect A/E Dgo(om! ‘Compacﬁon L M H wu-rTamp,PCll lrurb‘(cm) 00) ‘Cond.(zs-c»
DISCHARGE REAC}(‘(F‘?"Y)MBOL
Parameter - value Method Speciic Data
Wetted Width (m}
Mean Depthim)
Mean Velocily im/s) '
@ Discharge (m3/s) ~ Width,Valley:Channei,Slope) (Bed Material}
QP #18241 87 —
. STREAM/VALLEY CROSS-SECTION
{(Looking Downstream) o
PLANIMETRIC VIEW O @ ]
G2
587
W

COMMENTS
Channel Stability [_], Debris{ ], Management Concerns[[], Obstructions [[]; Ripayian Zone [, valtey wall Processes [ ]. Etc.
Gragh A_roored o hoe~ 2. 4-5 ,
Avrield Weg baon iwbos localve, B oo Joo, SO, .5 (sb) cliccral
Vg o L HEHL plene iy coes 1See Do s oo boon @F-20
/‘/11/.14( l/{c{/&v/ (‘LGM eV sicle WOQ‘)'?EZ Jacy fee b
leitt eof  Sen besdabo  poo! feeh bed LD 3S preces (O fee e LoD
ool 4 1S Simadl | el oF poesl IS e o) @elincl Yosdbd ¥
locll ef [OD Sognve. [ 7
Possible greacaphe = [edD pluce¥- .

o " / T mwendfeonn cleqin . b L wbe o

-2 e [ovepets /g ot veu] voo s v oédt"‘e C IS en Ediea by:
B -ty secl pewpd DISeT by LB e ceos wey Clane o vuo
eyt ol T G
Sl s il s - - 0
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SISS Cards for Owen Creek
DFO/MOE
— o STREAM SURVEY FORM -
(gaz.) /) yv Crogk (local) Access | (. Method
| 17 l2ioelo ol 1 [ i} ] Lengthikm¥ B R
Caaea \o 1t d~co drmm ) (‘(‘n\(\\m/\,\( ¢ 93L. X 3 &IZQ
AN U.TM. Y
0 0L 5 % (A A/ Photos| 2J  air Protos
PARAMETER VALUE METH. SPECIFIC DATA
5 : He Type jLoc'n
L 2 S e
=i Ave.Max Rittie Depth (cm| R 5 NS —_
Ave.Max.Pool Depth (cm) 2/ MS :
: Sc |[CAtEeED MATERIAL % BANKS
- r f clay.sitt,sand (<2mmi ¥ Heighttm) %Unstable 165
A : G\ & famall 12-1 6mm} texture [ F) G L R [
, 3 large 116 -64mm} ) Confinement  JEN(CO) FC 0C UC NiA
| Stable % ﬂ [ i|sm.cobble (64-128mm) ] Valley: Channel Ratio | (0-2) 2-5 5-10 10+ N/A
COVER: Total % 3cg L& DT cobble (128-256mmi [ Dry L @ H Flood
2 Comp.|op Pool| £.0.D. | Boulder |in Veg Over Vag| Cutbank -boulauuzssmmv Flood Signs Htim) 0‘-1 Braided @ N
=0 oo AR / R B/ Bars (%) | /5 pH Oppm)
% Crown Closure % r /(Z Aspecl‘ = Compaction L M H Walufemp.(‘c\l ‘Yuvb.(cm) M‘Oond.(zs‘cl
) DISCHARGE REAC!('iF‘ShY)MBOL
Parameter Value Method Specilic Data s
Blweuoa wiawn i |4./3] 4/c 141, 3,5 4 7
Mean Depth(m) D | s L/ FE- TN 2‘7 32 N 2
Mean velocity im/si /(Y| £ C 1/ d /. (2, L&
W Disch (m3/s) . wWidih,Vailey:Channei,Slope} {Bod Materiatl
#1::2‘:1’98 — .?L{I ram REVISED DEC. 87 $5187
STREAM/VALLEY CROSS-SECTION [}
(Lookmg Downstream)
No.|Size Hange(mm) Use L Y R
i PLANIMETRIC VIEW —

l

COMMENTS
Channel Stability [ ], Debris [ ], Management Concerns{_], Obstructions [}, Riparian Zone (3, valley Wall Processes (] ete

Kot 1o cose m,/ﬂ

Lo nm('\ \I(‘A'\-(ol \o\‘(\.qba..w \‘/\«J cond Wi \\:s\w)'\/'\)\

e Mnm mamf‘t/\.oée‘o{/ﬂm UDS\\MM )

-lale GQW ey |4l oo covec ,( oode et Q(ﬂ<°n of shreon
NI CN /\N-M\z £, ’\'D\Mxe/v\‘k \N\CJ\«( 5q ‘é{/\w \ K:fi\'\N’mr\

- \)Q/V“A( \ \}\‘\:\o L\DD.
n ceed hlosa wm- w\Xecana (P 5% “.\40 O&W\n\\ool \‘C\X_&\N \()J P (nN(.‘/v\n_\
()Z-\n/\n( L= Cﬁ'\trw\zbtxﬁ.} AT \pm '\\n_\ \\Qf\/\) O\\AIQ’T (bsu N1 - (‘\\3\ M Q,frlﬁh‘&‘(\'\l\
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SISS Cards for Owen Creek

DFO/MOE
— _ . STREAM SURVEY FORM —
(gaz) O £, C?pcm. (locah) ) Access | F7 Method
[ velzgoeleol vl Lol Lol Lengthikm) ¥- &
' - L. o9 /499 IHC
D) ~ Ko UTM )
Q / BV s XD 1 /SM/ Pholos{ 3 Air Photos
. PARAMETER VALUE METH. SPECIFIC DATA
I~ LE Type |Loc'n
: 4 I lae B .
4584 Ave.Max.Riftle Depth cm)| 2 71 ms
Ava.Max.Pool Depth (emi | K ¢Y ms
! ¢ [CHBRRBED MATERIAR S| % i BANKS
5 ) . g ctay. silt,sand {<2Zmm} A Ha’ght(m){&l%\lnslabley
] - 0 Eamall 2-16mm) / Texture @ G © R
: 3 / 3 tliarge (16-64mm} L0 Confingment EN @O WFC  OC UC N/A
bl Stable % 173 (\L s covole ©4-126mm) [UHR] ). [MBHValley: Channel Ratio | Q2D 2-5 5-10 10+ N/A
COVER: Total % Y i ge. cobbis (128-256mm) RSy Dry L D H Flood
Comp.]op Poot| 1.0.0. | Bouider |In Veg] Over Veg] Cutbank boulder (>256mm) Flood Signs Htim) Braided C9 N
B9 on|/D | AF [eg |7 |7 /7 |[*Meedroeinrin  [¥sars 1| /zy | o Ogppm)
Crown Cosure % | 45 Aspect |[ENE Doo(““’l,qﬁ Compacuonl L@H Walufemal’cq 3 Iow,(cm) A lCond_(zs'c)
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Fish) :

Welted Width (m)

B Discharge (m3/s) ) Width.Vatiey:Channel,Slope} (Bed Material)

QP #18241 N RE\I'ISED OEC. 87 ssv!fy

o STREAM/VALLEY CROSS-SECTION [Z/

(Looking Downstream)

No.|Size Hange(mm) Use L3
. PLANIMETRIC VIEW

COMMENTS
Channel Stability [}, Debris[ ], Management Concerns[ ], Obstructions [], Riparian Zone [ ], Valley Wall Processes ], Etc.

2 Sectin err,aAa.r.A(/ g L ua/p /nq/@ . (/JIN\ IKAC/”N’J ml\ O\AJ MBL\ n‘\ Q.‘(I,Miﬁ
Con Vo ach\enZ ﬂ\\ws Lvs \n\?/\&m/\.nA-\J \pm ﬂn\S(‘owlf/n(A- aectizins n‘F (‘oéL/e /ér/(//o(e,f
6% Aoeve \oordee . \odons Natudye asediod 2-6%
codde
s zp(ma/s af And(-e o(»d«mmi mm9 wn-degnnad - nenn 1 enchivng
)‘Nn\/\m,u/ /rr)éu P Qv“/a.m m:/ﬁ\ m“«. o ‘om///c {0 ') ér:\ ovw’ /0v<o odtw[o{‘rc ,)/wxo('\ (m\HJ
pncartd v o Lean, ko Ve Lo N\ere Meanener, ase vien logge (‘//mv/‘n{ of blog> oforn
0o tend do e kUlocle = m-clonnd bud nof in- hresn

‘J‘@l‘omlm [I\\Bv\—t_ \o\n(\f— ecd e X 4\\61'4—— mm}m ﬂomlc ‘ JSM{\ ‘\zwltxjt.fvywv\wd
’erc)—\ \(mb\«\": (;\ww. 5‘9/\3 "Mo54 (M)(‘Lle\own 0((/( Hlllrz\«), 'M\o\c{,»ﬂ\,' ld/g,,\( Edited by:

MLWD = 8% o \M‘Nd oses MV\M'] Date ¥ M O:
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Toboggan Creek Watershed Restoration Project 23

SISS Cards for Owen Creek

DFO /MOE
— . — STREAM SURVEY FORM —
(gaz.) Owen CrKk ,  llocal Access | T [Method
Ladelz\Yoploghiol o Lo Lo by o by o Loy | Lengthikmi -
From Power hing. PP STREAM  Within 93L. 07 Z IR
Om of Collapsed brdae UTM. ‘ ¥
1570 O [iosgy Ciok Pholosl K] Air Photos
PARAMETER VALUE METH,. SPECIFIC DATA
) \ Type [Loc'n
2\ 3 |é»|7zs¢ ),
48] Ave.Max.Rittle Depth (cm) )( L
M Ave.Max.Pool Depth {cm) A\ N
SCBED MATERIALSSEY % |40 BANKS
{clay,silt,sand (<2mm) Heighttm) I%Unstable[
small (2-16mm) Texture F G L R
» lnige (16-64mm) Confinement |EN CO FC OC UC N/A
: Stable % ﬁ i {sm.cobble (54~];m_; & Valigy: Channel Ratio | 0-2 2-5 §-10 10+ N/A
2 COVER: Total % (] N7 LAIGRR toe- cobble t128-256mm) | p Dry L M H Flood
B Comp.|0p Poot| 1.0.0. | Boulder |in veg] Over vag] Cutbank s Hhoutder 1>256mm) : Flood Signs Hilm) Braided Y N
g 13(;‘(;“% 2 g S\ i YlBars (%) l pH OJppm}
Crown Closure % spect | £ ME M H vqmrrempxml ll’wb.(cm) ICond.(z‘s'm
' DISCHARGE REACH SYMBOL
Parameter Vale Method Specific Data {Fish)
Wetted Width (m)
Mean Depth{m) ' . -
Mean Velocity im/s)
ggg Discharge (m3/s) twidth,Vatiey:Channsel,Slope) 1Bad Materiat)
QP #18241 REVISED OEC. 87 $5187

STREAM/VALLEY CROSS-SECTION []

L (Looking Downstream) R
No.}Size Hange(mm) Use

ofae 0 v - PLANIMETRIC VIEW |

4

COMMENTS
Channel Stability (], Debris[_]. Management Concerns[_], Obstructions [], Riparian Zone [ ], Valley Wali Processes [, Ete.
1S Site 15 vers sopailime to site ®) . The focest fas® switched 7o

mostiy p/ec/Jum “Srees ) The /nu)cr end of The 11

' 2o Spn Rgh Mfeover olagn - Complex o prrgtlen
WA:JJW/ ﬂ/t,(,gl— M M A’l 400”0 Ao s lgdr

9 o7, Y

’f:’\L /MM u/,ﬁm /@/»— n&ég N d A;/ oot

0 SXLB) . AT Aspen ﬁw/{ fl e, &JJ/MA M’ edodl 41 d pakii
b‘/‘/‘d—/ (7M,ﬂ0v‘7 Edited by:

Date Y M D:

Nortec Consulting
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SISS Cards for Owen Creek

DFO/MOE
.. STREAM SURVEY FORM
tgaz) O ew ez e local) Iy g Cange & —Fp'!b Access | Ay |Method
{‘/lblzl Yeoeelogtofl v Lo e v o by g il ", Jengthmi &2 &
[ollpw fopz Rl & ercl Y- 93L .08Y 7
sl le WP fon = b prosc. A~ UTM. . ] Yy (R)
9 ZF110] 1] 6l 1 930 MM /2vy/  [Protos] 77 |Air Photos
" PARAMETER VALUE  |METRH. SPECIFIC DATA ¢
?' S /l(. ¢ ; Type |Loc'n
2 S HC
Ave.Max Riflle Dapth tcm)[ 3 § &
Ave.Max.Pocl Depth {cm) go -4
S % 14Cs BANKS :
o [ o &6 | 87 clay.sillsang (<2mm) b, 2% Heighttm) %Unstable [ A
, ! | 85 smatt 2-16mm) B Wlrextwre | (F) G) L " n ;
i 1araei 3 { sL e o |5 Flarge 15 6amm) | R S ; - Conlinement EN CO/FQ OC UC N/A
5 Stable % gO YAk sm.cobble (54-128mm)  [EHT O Valley: Channel Ratio [ 0-2 (=P 5-10 10+ N/A
COVER: Total % 26 LE LRzgen /oo covdle 126-256mm) 10 _ Ory L ¢ H Flodd
C:J'r'ﬁ. Dp Poot| L.0.D. | Boulder fin Veg| Over Veg| Cutbank i Rlloouider >256mm) s '0 Flood Signs Him) | -] Braided @ N
100%726 17676 |— | % | 70 S Ry T e Bars %1 |G | oH 0ppm)
Crown Cioswe % | :G/7  [iiiiAspoct [N IVE Dgolemi 2 Compadtion| L fH Water Tomp.(C) 3‘3 Ihub,(cm) ,\M&)nd 25°C)
DISCHARGE ) ) " REACH SYMBOL
Parameter Value Method Specific Data {Fishi
Wetted Width (m) )
Mean Depth(m)
¥|Mean Velocity im/s) .
Discharge {m?3/s) ) Widih,Vallay:Channel,Slope) (Bead Material)
QP #18241 ‘ . TSy o A— T

4

STREAM/VALLEY CROSS~ SECTION [9/
- {Looking Dewnstream)

PLANIMETRIC VIEW ; a—

No.|Size Range (mm) Use L
T

» —

COMMENTS
Channel Stability [}, Debris{ ], Management Concerns[ ], Obstructions (], Riparian Zone [ ], Valley Wall Processes [, Ete.

e~ s o P

- dalamoéﬂ lov st 2l (esesvog "‘an( oot M;A Mg
< U £

ITOAS - Ac, ¢ 5[—1 5){‘\ A uj\llouJ f)(«)l/( f/u/a (/_14‘ ONlcoa K;A_m::]
}vlf";n/h ynaad ,J(An{aﬁf)/ ol cnde . l

('AA.’W(‘ﬁMMZmMe/ﬂzW/ A{Wr/k(/&(&yﬂ(w
Al o hnsas  covendd atrenpal -

-

Edited by:

Date Y M D*

Nortec Consulting



Toboggan Creek Watershed Restoration Project 25

E) SISS Cards for Feeny Brook

DFO/MOE

. / . STREAM SURVEY FORM
i (gaz.) £ & {tocal) Access | =) 0 [Method
, gulll Yeledoelon S 0 b Loy L L] /  ltengthum 2 7C
| (e Zhopgar uys Wedl 93 05 ,
i . U TM. Y
‘j I 17 ") Thoa) 3 YU [iAgenad ‘Q":'E‘SH/G‘V/ Pholos| YEs Air Photos .
: PARAMETER VALUE METH. NN SPECIFIC DATA . v
70 | F-304 - Tye Loe
2 | 2
i2536] Ave.Max Riftle Depth (cm)| [ G~ H& ~ .
¥4 Ave.Max.Pool Depth (cm) ST & (%o - T % avs 2
2. |CC BN 0 MATERIAL 2] % Jiod “BANKS
' e FUIORE [clay.sittaang <2mmi  [1G5]143] Heightiml|, 23 |%Unstable ; )
B ¢ o i mim) AR s mant 2-16mm) R HTexture G)] L R &
& }’, A 0 ?i?!ﬂ 4 ﬂD“’D‘ %’%4 5. large 116-64mm) O Confinement | EN CO FC} OC UC N/A
; “‘:‘l Stable % 5-0 Srao [sm.cobble (64-128mm) |1 S Valley: Channel Ratio | 0-2 (2:95-10 10+ N/A
#B| COVER: Total % oz 42‘ ‘Riges|ioe- covbte (128-256mm) | i ’5 Dy L (ﬁ) H  Flood
I C:tm)- Dp Pool| L.0.0. | Boukder |In Veg| Over Veg| Cutbank boulder (>256mm! g - Flood Signs Htm) ,Zb’ Braided vm- N
] t00% 3011 S3D 120 Rl o Bars (%) | 40 pH 0O,jppm)
st Crown Closure % . mAlpoc! Dgofom) | Compactionf LAM H i WalerYemp.(‘C![ é‘f lrub.(cm) ,7: Cand.(25°C)
. DISCHARGE REACH SYMBQL ‘
i Parameter Value Method Specific Data (Fish) i
B Wetted Width (m) i
3 Mean Depth(m!} . -
31{" Mean Velocity im/s)
Discharge (m3/s) i ) (Width,Valley:Channel,Siope) {Bed Material) !
QP #18241 REVISED DEC. 87 55187 :
: -

STREAM/VALLEY CROSS-SEC]

(Looking Downstream). . '

No.|{Size Rangeimm) Use i L L ',..V ‘

_ ' T 1= ** PLANIMETRIC VIEW ' ~ |

L (2% : N
] Sﬁ,g/v | -
. C.F: e ]

S~ —

CH . C ¢ — \w/ —

_~~ COMMENTS

A8 Chapnel Stability[ ], Debris ], Mgnagement ancerns@:, structions [} Riparian Zone [ ), Valley Wall Processes [ ]. Etc. / = v,
. /) :

(44
(S ) .
s;" P
: e e o 5 A 2 Al i g CoriAiranis
; 778 ‘2 g -

L 72 (0 Hypolline K
‘ ,CA/‘,CC’a‘rZ,ag/ ,6,(/ Edited by:
natleqitrie.

Date Y M O:

v

- ~ .
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F) SISS Cards for Elliot Creek
DFO/MOE
— — . STREAM SURVEY FORM — -
(gaz.) MW tlocan //o{ C i Access | Fe>erE [Method
230 0 LengthikmX - J
93L. 084 [ o |/
(20N v YD) N
TR0 1S bRl /3o [Thaee Photos] Air Photos
PARAMETER VALUE METH SPECIFIC DATA
I D H< Type |Loc'n
‘2 He ;
78 Ave.Max.Ritrle Depth (cml| IS ¢ B
48 Ave.Max.Pool Depth {cm! éQ’ [A
“s SBEDIMATERIAL % BANKS
D ' QE '8 Eclly.llu,undﬂ <2mm} w Heightim) ‘3 l%UfAlslabieb’
{148 G smail (2-16mm) 0 Texture @CG) L R
’ “c Iarge (16 -64mmi Confinement |EN CO FC ¢0C) uC N/A
" Stable % {) : LE sm.cobble (64 -128mm) ) Valley: Channel Ratio | 0-2 2-5 ((—10) 10+ N/A
COVER: Total % Sy jae gs. cabble (126-256mm! [FFAL / Ory L M) H Flood
C:‘:nn;‘). Op Poot] L.O.D. [ Boulder [In Veg Over Veg| Cutbank bouider (>256mm) Flood Signs Ht{m) _3 Braided @ N
100%| 10 30 o Bars (%) | 5 pH Ogppmi I/ 7
B Crown Closure % | 60 Aspect | & Dgolem)| 3 1) Compaction| L{M)H WalorYemp.(’C'l <" IT\xb‘(cml 'y ]mnd,(zs'm
- DISCHARGE REACH SYMBOL
Parameter Value Method Specitic Data (Fish)
Wetled Width (m) | Jm 4 .
Mean Depthim} 70 C. oy o, o0Ro.F
¥IMean Velocity im/s) /,5 )_2 4 Lz ’/,C» '
&kl oischarge (m3/s) | .7, T Width.Valtey:Channel,Slope) (Bed Material
QP #18241 REVISED DEC 87 SS187
STREAM/VALLEY CROSS- SECTION
(Looking Downsyream)
No.|Size Hange (mm) Use R
7] BD*QOC" w7 5P aBs PLANIMETRIC wewé / ]
2 _Jellow —
DU | J5-204 | pouc 5P| s |-

K O—

COMMENTS
Obstructions D Riparian Zone[:l Valley Wall Processes D Etc.

el 2i)) N Loteey peilie

Jam 25K Noltso
MMWJWMW
\

///

Channel Stability [ ], Debris "], Management Concerns

Lk o7 (LY

p~

“)B\ Ray/ roadl I\GCK’S' S\maM b h /0‘?0(—\ 7Dba \‘)r l/’[a‘.,\g‘e/\ \' 7/5‘,.))‘ , o T
et Sea /(L\ S,Ocu,u: ey bone Edited by:
. 7 Date Y M D:
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SISS Cards for Elliot Creek

DFO/MOE
V _ _ STREAM SURVEY FORM ) — .
gaz) £ /lie € Cinee K tocall f? //,:yf < ‘ Accass | fzn esé|Method
Lu¥elzivioelozid o Looo [ Lo oo | o o |[ResghlNg /2. [Lengthum)
‘ N Qy.bﬂ m . f W¥aeat
Slneg ’ Ralds
1171 &1 |l o 32 [hgoncy. i Photos] /) Air Photos
PARAMETER | - VALUE METH. SPECIFIC DATA
75 e~
3 0E
% 8] Ave.Max.Ritfle Depth em}| 73 ¢ ‘e
{ Ave.Max.Pool Depth tem) | | Sian (N
i BEDMATERIAURES| % BANKS
3 o 2 S 6 C"_(;‘ RINeB% ctay.sitt,sand (<2mm) y 05 Heightim) |, 2. |%Unsmbie Iw ]
I [} Co : smalil (2-16mm) Texture @ G R
S & B : large (16-64mm! ol Confinement |EN CO
“%5 Stable % s v sm.cobble 164 -1 28mm) 15 1 $g{valley: Channel Ratio | 0-2 (2=B) §-10 10+ N/A
COVER: Total % 45 : 41ge. cobble (128-256mm) 00 ory L C@ H  Flood
WAl Comp.| bp Poot| L.0.0. | Boulder [in veg| Over veg| Cutbank boulder (>256mm) Flood Signs Him) | | Braided @ N
B Yoo 9 0|20 {20 25 l/lo ' IC(R) SR Bars %) | /5 %| pH Ogppm)
#5%4] Crown Closure % I ’3 o) %Asp,a & Dggleml| 25 Compaction| LW H Wl(tr\'-mp‘('c)l 3 fruwsemig o ICond.(25'C)
K DISCHARGE REAC*('(Fith,MBOL
g ! Parameler Value Method Specific Data
Wotted Width (m) ‘ 2.4 2.2°25
Ailmean Depthim) 20, 27 32 32, Ly
:ﬁ Mean Velocity im/s) 250, 99 £»
¥| Discharge (m3/s) 7 7 Width,Valley:Channel,Slops) (Bad Material}
P #1824 1 REVISED DEC 87 88187
STREAM/VALLEY CROSS-SECTION
No.|Size Range (mm) Uso M L {Looking Downstream) R
- - / PLANIMETRIC VIEW ] _
— / \ —
| e a & ]

- Nk

\ ~Q
- e .
COMMENTS -
Channel Stability [ ], Debris [ ], Management Concerns[ ], Obstructions [}, Riparian Zone [ ], Valley Wall Processes []. Etc.
= CeScad y Ceefls
Frowm By 0@32 Y - 3naaﬂ/‘m bk Bw'/ﬂi Y daen - oo (/476(5,[.190"“

Thee WC”"'\W Shneen is nucly a/ Seclinel (ooclop VSlep oIl <
\”WJ 1/1— A% t/‘(/bv{ ot ot /x./o/ﬁw‘l LA, vancurg{t,zl AJ(M L At A€k g
Aot vsay dn tvoldrion gud LoD, |

Hder b v Lo, ot Lt odesr g Lo Clovs 4, ﬂ//\ Lot ,,,/
b J (et WL M‘L%A/uq Aowu ;) u-c('q. Y g
Wi . Sy Act Mo, 10 s £ bclicr, Bpot) vJ/wL””A/'Gfp»wv»
Pfxﬁ(/}\.!h&/\v/! , [Su/\,d\. o Edited by:
Oate Y M D!

Nortec Consulting
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A

SISS Cards for Elliot Creek

DFO/MOE
— — . STREAM SURVEY FORM ) - _
(gaz.) [///oé Creelk (tocal (//.aé e ke Access | FeadE|Method
Lgelzyyopelozel| o Ly g g | Pryess v Lengthtkm
U/s Fro-  Oem byvelacks Rvidlelp Mﬁ oé’c/ -
- o)
[utm.
q12[1 o] Ac [ 1 30 HeseTes s [ o]
PARAMETER VALUE METH. ' SPECIFIC DATA
i 48 : Type |Loc'n
4 Ave.Max.Rittle Depth (cm}| &5 ue
£33 Ave.Max.Pool Depth tcm) | /, 5 we ’
; Rdle e [ 7 1oC [ %* BYBED MATERIAL*% %  [ice BANKS S
4 2 5 / 3 a 1 clay.siisand (<2mm) ot | Heignttm / l%UnslablelZ‘
o.E smail 2-16mm) EE{Texture @ (®» L R .
2 oe large (16-64mm) lo Confinement | EN CO OC UC N/A
k Stable % 52 GE am.cobble (64-128mm) / DIV atley: Channel Ratio | 0=2 >2-5 5-10 10+ N/A
COVER: Total % Lo Lt ige. cobble (128-256mm) 20 Ory L @ H  Flood
Comp.{pp Poot| L.0.0. | Boukder lin veg| Over veg| Cutbank boulder (>256mmi ) |MBFlood Signs Him) | — | Braided O~
sum - y . S
100%[3S (30 [ 3O 05 g Bars (%) | /O pH Ogppmi| 4
Crown Closure % | & g ; ENE Dgolem| 8O Compaction| L @ HH Wllalhmp.(‘(}ll 30 ITub.(cml Mqﬁ]@nd.tzs'm
DISCHARGE . REACH SYMBOL
Parameter Value Method Specmc Data : (Fish)
Riwetted Width (m)
Mean Depth(m) ’ v
‘;g:‘; Mean Velocity im/s) T
Discharge (m3/s) N tWidih Valley:Channel,Stope} {Bed Material}
QP #18241 REVISED DEC. 87 55187
STREAM/VALLEY CROSS-SECTIO
. (Looking Downstream)
No.|Size Range(mm) Use L
4 § /‘ PLANIMETRIC VIEW

COMMENTS
Channel Stability [, Debris {4, Management Concerns[.], Obstructions [ miparian Zone 4, Valley Wall Processes L Ete.
(a_mm@ = otler
N (s
“oObchy e S ove /ao\ 1/m/5c00w¢( eaocfe e ' A .
Mo,uo anpdaa Xt ¥ plhcom L /’M&&o st~ fopelolens Vusne
L ooy ged ocdgce R

-

[ M(/J,Z(/yuﬁ. , )
& PNt S sia /‘(.pM X a}/c‘,-,m/’(' L deeddy elafr ¥
A
... I ot P iran -
i Q 20 MJ// 2l d “ Edited by:
R mn of{ /[‘-{QLM &b«\,{j\n Date Y M D

8
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SISS Cards for Elliot Creek

DFO/MOE
. _STREAM SURVEY FORM .
az) £//i0€ Creels toca &/ )€ ] Access |25 IMethod
Liyel2ivieole 2ol o o 1y | Lo Lo a Lo |{des Lengthikm
Cley €12) quhlq LIt 2 W&&. Wl 3L, o9 [BI8
o e (@Y UTM. S
12l ¢ lsz/o ooer’éfW Jic]  Jprod] ¥
PARAMETER VALUE  "|METH. SPECIFIC DATA
3s |#<
3.l
Ave.Max.Riffle Depth-icm) 30 LAE
Ave.Max.Pool Depth (em) |/ 2 ' |CE5 : :
129 C BEDMATERIA % B BANKS
sls j LE ciay.sil sand {<2mm)- b Height(mi|/. 5 [xunstabie |50 HiH
: / LE Hsmall 2-16mm) /0 Texture @ 6 (L) r |8
we Hlarge (16-64mm) JD Confinement | EN [COVFC) OC uC N/A
B Stable % C,.d 174 sm.cobbls (64-128mm) ‘10 Valley: Channel Ratio 2-5 $-10 10+ N/A
COVER: Total % ¢S A= TGaR |10e-cobble 1128-256mm) 20 ory L @A” Flood
C‘om. Op Poot] L.0.0. | Bouide |in Veg| Over Veg| Cutbank fboulder (>256mm} L Flood Signs Httm} | , ? Braided / YS\ N
wox({20 (28 3|7 126 | — B ] Bars %) | 40 | pH Gjppm)
88 Crown Closure % l Vﬂ mmcl eNE P Dgglem); I‘~/O Compaction| L H wmrr-mp.(‘ml / ITulb.(cm) L IConu.(zs-c»
DISCHARGE REACH SYMBOL
Parameter | Value | Method Specific Data . {Fish)
Wetted Width (m) ’ ’ v
Mean Depth(m)
Mean Velocity im/s) .
f&|Discharge (m3/s) B , ] Width,Valley:Channel,Slope) ) (Bed Material}
QP #18241 — v REVISLO D ssier
STREAM/VALLEY CROSS-SECTION [B/
{Looking Downstream) A
No.|Size Hange(mm} yse PLANIMETRIC VIEW -, 0
o~
. -
: COMMENTS

ley Wall Processes Etc.
Channel Slablllly[:] Debrls{:] Management Concerns[:! Obslruchons[:] Riparian ZoneD Valley [:]

(0"‘{& s S?C‘/VO\'S' r,-/ /‘/lr‘z/t@l r/;'r//tﬂ\ :
(MAA TM - MM‘/ cwetd nco(,ch.«/. ded ch'v,mwfo VJAA/A

In)do MMMVQAM 741,1 s st Y. /,u,lo:/)
pn / U/%/ §Y /ﬂr'/ ,@J‘wt Ie 1‘11,.44, M&,,. ./yuuéu /um— 1/,.1/15&/1“44—11 ]/)—M"%

AJ:MI/V“' ﬂ\l’?j’l /A\‘?/ ) n[l( o \T{n Nnyes b
{

Edited by:

Date YM D¢
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AR

SISS Cards for Elliot Creek

DFO/MOE ;o

. ) ) STREAM SURVEY FORM .
(gaz.) tocall €77k 2 8D o fana Access | T s€ [Method
LYelrvioelozolos ol oo b Lo b | Ly (18
EDm_opshene of ~ Slont crf [sse] q3L. o8 9
leccch 3 i ' [urm. '
gltll o IZ_JO%_ 1220 [Dead, Mf'iﬁzm‘ Prr /ce/  |prowos] 2.
- PARAMETER VALUE IMETH. SPECIFIC DATA
O |uc :
/.5 He -
¥ 3 Ave.Max.Ritite Depth tcm)| 20 ot
S5i8] Ave.Max.Pool Depth (cm) | [/ m GE , :
O “ls5< BED’MATERIAL % P |
olSEH - d e 8 clay. sl sand (<2mm) ) Heightim [0, s unstabie G TR |
LE Mlamall 2-16mm) [ Texture [ (B 6 (L) R [ i
I3 i 7 a€’ large (16-64mm) I Confinement | EN(CO) FC 0OC UC N/A
M Stable % <O - laEe sm.cobble (64-128mm) W /¢ Valley: Channel Ratio ({—9—5 5-10 10+ N/A
COVER: Total % qs e . : Ige-cabbie (1 28-256mm! (G370 Dy L H  Flood
Comp.|pp poot| L.O.D. | Boulder |in Veg| Over Veg| Cutbank boulder (256mm) : Flood Signs Hittm) | .| Braided @ N
3 f;orn% /5 206 P |- f'i‘ ~ By : Bars (%)[ Zs pH: 0.Jppm)
% Crown Closure % l ¢’ MMWC! N Dgolemiid O O Compaction| L wmvromni‘c’l /()Ifwb.(cml M(}D'(;ond.&s‘m I
DISCHARGE REACH SYMBOL
Paramaeter Value Method Specific Data  * : (Fish) :
Wetted Width {m)
Mean Depthim} j
Mean Velocity im/s} ‘
3 Discharge m3/s) Width,Valley:Channel,Slope) (Bed Material) !
QP #18241 REVISED DEC. 87 58187
STREAN}/VALLEY CROSS-SECTION D
No.|Size Range tmml; TUse L Looking Downstream) R
. | PLANIMETRIC VIEW e ]
. (4 \ / 1
— \ﬁ‘—ég\) “\\\
. . .T_jt.— ) i
COMMENTS '

Channel Stability [}, Debris { ], Management Concerns[ ], Obstructions [ ], Riparian Zone [ ], Valley Wall Processes [ ], Etc.

-t ? ~Slin o e K Hed S/cé’ A (e 0~ /'/:ﬂ&) ¥ criee 'S S/"C/é‘(

4
(Ale o € 20 Lnr//ﬁ /,u,, I el -

- lewe Sft/f'.-«e( '/Ooc] o7 »(/‘/z/,cx—/ (‘c‘)/-'é/-(") VY Clrcget Tin bC/J/C/é_:y-

Ol besc /?z'f/“(‘ eed aqotlicee ool 1778)

f/’,now,“ c0cu. s echbs M v e NS [ RN R
el {D? & feol Lellen, AR
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G) SISS Cards for Glacier Gulch Creek

DFO/MOE
- _ _ STREAM SURVEY FORM _
gaz) Llacier Goled, Creclk flocah Clecien, Gulch Canelc ‘| Access | £, 0 [Mothod
Layelzioeleel oo Lo Lo Lo b |y ] (]2 |tengthum @ ¥ |
Frow Piilpe, tveeld S 42 [ b 9L 08¢ 2, Y09
7 " Jurm vy ®
q#]i 10|74 o i Lc /R G/ pnotas] / Air Photos
PARAMETER VALUE METH. SPECIFIC DATA
3 (N ; Type |Loc'n
i 2.5 Ct
#53 Ave.Max.Riffle Depth (cm)| 20 [N
Ave.Max.Pool Depth (cm) | 2y IR-o
l, % GEEBED MATERIALTIEE! % [iD8 BANKS
3lo 210 o GE clay.silt,sand (<2mm) % Height(m) OS'I%Unsubb 160
A small (2-16mm) 3495 Texture | (® © L R
/ ' Hiarge 116-64mm) W Confinement |EN €O FC (BC) UC N/A
Stable % Y5 0 LE sm.cobble (64-128mm} Valley: Channel Ratio | 0-2 2-5 5-10 (f0) N/A'
COVER: Total % &l:' |1ge. cobble (128-256mm} Dry L @ H  Flood
Comp.|Dp Pool| L.0.0. | Boulder [in Veg| Over Veg| Cutbank boutder {>256mm} Flood Signs Htim) Braided @ N
100% wo l/o | — {o5]ro |15 By (AT “ -~ Bars (%) | pH Ogppm)
i) Crown Cosure % | /0 Aspecl N o._,o(om) 2| Compaction o watertomp.ce)]  Jrumiem | pig s Jeona.tzs -0
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data {Fish)
Wetted Width (m)
Mean Depthim)
Mean Velocity im/s)
iZhilDischarge {m3/s) Width,Vallsy:Channet,Siope) (Bed Material}
,Mgzﬁﬂ' ) e REVISED OEC. 87 §s187

STREAM/VALLEY CROSS-SECTION D

{Looking Downstream}

PLANIMETRIC VIEW O _

PYSR) — =
. - -
/\ L0,

{ COMMENTS
Y Channel Stability [ ), Debris{ ], Management Concerns[ ], Obstructions [ ], Riparian Zone [ ], Valley Wali Processes [ ], Etc.

B-From  RBil Ropel breciles O lecke
Aswe ot closer Yoo leke o ¢ bovey ; o 2. —OF thaig o€
f (oesS 1o (,Q(’/Mpoo d«nmt/Q

: Sechtier eulene V‘ou/oocv frecks coas Wca.l«; V:'p‘gm’qﬂocj

N Sacbie b /a\ic oS CM a(c&v%

Ediled by:

1 Dats Y M D

Nortec Consulting




Toboggan Creek Watershed Restoration Project 32

SISS Cards for Glacier Guich Creek

DFO/MOE
o . _ STREAM SURVEY FORM .
982 lecrer Gulch Creelc tocall VP ¢ lec g Cu)/c/L\ Access |/feaé  |Method
JLa¢2lzigwelodiel v o by b by 1 i ReACING Lonolh(kﬂﬂ
Dts BonNte Rverbve Yo M -73" 08‘7 ' : RV
el lceke [urm.
9172]/ o] / [/l o o0 [Rowmalc -5 [Eww] L /R(/ _ |protos] ¢
PABAMETER VALUE METH, SPECIFIC DATA
2 CE
Z.S F
Ave.Max.Riffle Depth (cm)| 2O i ce
Ave.Max.Pool Depth cm).| 7/, B pm LE .
7%, |sc EDSMATERIA % o BANKS
Slo 2 olS A'e GE clay.silt,sand (<2mm) 2% Heightim) o,sl%Unslable [30 {
llo L small (2-16mm) ns Texture O L R [
j Py o Iarge {16-64mm) t ) Confinement |EN CO FC C) uc N/A
o Stable % F5% e sm.cobble (64~128mm) 1 Valiey: Channet Ratio | 0-2 @ 5-10 10+ N/A
3 COVER: Total % éoo/o [ “;m..cobblu t26-256mmi [ (] f Dly @ H Fiood
Comp.{pp Pooi| L.O.D. | Boulder [In veg] Over Veg| Cutbank 7jboutder {>256mm) T 05 Flood Signs Htim) Braided Y @
sum ; .
wox| 25| 20|20 15 120 Bedrock AR — Bars (%] /5 pH Ogppm)
Crown Closure % | /5 i@ |Aspect |y = [0 gotcm! &| compaction| L (W H | & w-mremp.vcrloq ]mb_(cm) “,}Llcona,(zs-ci
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Fish)

Wetted Width (m)
Mean Depth{m)

#5i|Mean Velocity im/s)
Discharge (m3/s) twidth,Vatisy:Channet,Stope) (Bed Materiat)

g

QP #18241 REVISED DEC. 87 55187

STREAM/VALLEY CROSS-SECTION [7]

(Looking D )
No.|Size Range(nyn) Use L ooking Downstream R

Co |/ Al t PLANIMETRIC VIEW O —

COMMENTS
Channe! Slabumy[:] Debris ], Management Concerns[ ], Obstructions [} Riparian Zone [ ], Valley Wall Processes []. Etc.

- leis « ?m.zs loa  _anS Step ma/s
~also  Sseo %It\, w,mdz« ~ z,J:,la_/.rA
- grened coeler’ Sprags  emien cherle [/ﬂw foes¥r s,cCn

_ptLS_fmss ble _vesds
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SISS Cards for Glacier Gulch Creek

_ S
DFO/MOE
] » STREAM SURVEY FORM )
gazd ( fecion Colch reelk tiocall Culceesen Coolcl . : Access |Fina¥ [Method
L7029 00le.310l 11 [ 1 | | 73 |rengthmi &. ¢/
a-//ﬁ“V Traad( (fron S:l0 Bl el 3L o84
|u.m. N
912/ p ]m/o sy feremse /e / Photos] 2— 9 |Air Photos
"PARAMETER VALUE __|METH. SPECIFIC DATA ;
7,\\ H( Type {Loc'n
7.5 1K
Ave.Max.Ritfle' Depth temif /O A -4
Ave.Max.Poot Depth (em} FO “E
2 C ] ED;MATERIA % BANKS
2|5 B 2] ¢E P clay.siti,sand (<2mm) Heighttm], § l%Unmbse l‘jo
2 ) of 1 G & B0 amait 2-16mm) P> BiTexture ©® 6 L A
3 1% £ iarge (16-64mm) 15 Confinement |EN €O FC (OC) UC NIA
Stable % 945 e ; sm.cobble (64-128mm} 4 Valley: Channet Ratio | 0-2 (Z=5)5-10 10+ N/A
COVER: Total % 7O € ¥ ;g‘éi \go-cavtie 1 26-258mm (€43 : { Dry L (M) 'H Flood
Comp.|pp Poot| L.0.0. | Boulder jin Veg Over Veg| Cutbank S{voutder {>256mm} Flood Signs Htim} | — Braided @ N
sum 3
wo%[co |25 | — (= |0 /5 agdwc,k TRY B r T e e Bars (%] 30 pH Ogppm)
Crown Closure % ‘ 20 Aspect NE Dso(c‘“’l /2_, Compacuon L M H Wl\erYomp‘(’C‘[l‘?/C)‘Tu(b(cm) ﬂodmnd.(zs'cl
DISCHARGE REACH SYMBOL
Parameter Value Method Specilic Data (Fish) .
Whi|wetted width (m) | 3.9 ’3 8, 3%, o
p lMean Depthim} oY 23 ¢
Moan Velocity im/s) |, 67 7—//- Z/8 77 5 7 /15
Rer| Discharge (m3/s) 0.39 7 4 Width,Valley:Channel,Slope} . (Bed Material)
QP #18241 7 775_) — - R ] T —— WEVISEDDEC B SS187-
STREAM/VALLEY CROSS -SECTION [3/
. (Looking Downstream) 1 / A
No.|Size Fange{mm) Use | .\
Co 3 Aw‘- S %5 — PLANIMETRIC VIEW
by | ‘ ApdF 1S | ot . 1

COMMENTS .
Channel Stability (], Debris {_], Management  Concerns [, Obslrucuons ;s Rlparban Zone [}, Valley Wall Processes . ete.
9 ( c o\«o X "JJ ; ) // ‘\f 3

T P -
9 p d AU S50, 5 ‘,\lf i \ \L d\ L\) L eV (Mv\bl \.1\1v f‘l.:\t) {\'( '1‘": Qe
[l }V\nz)e'(o\(t \]rboe £ LA N (1 e (‘.u\)\c o\ ) Ntan sk NJ \ M o

M : \
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SISS Cards for Glacier Guich Creek

DFO/MOE .
s - .. STREAM SURVEY FORM ) »
) Clocior Coldl cveelc oot Clacren Cudlchn : Access | />0 { [Msthod
Yolifoelodel oo Lol i ) Lengthmi &, &/
rdiood Toos Lon Poc s-lo (3 g.) |(MPEIT3L 03 £ ! 122y
r g4 ” UTM. Y (N
. a3 30 I&sd: ™~ /Le-/ Pholos‘ Y Air Photos
PARAMETER VALUE METH. SPECIFIC ‘DATA 6 : 2
15 H#< , : @l Type |Locn
SC) H<
Ave.Max.Riffle Depth (cmi} ¢ &
Ave.Max.Pool Depth (cm! / O GE
L5 3¢ BEDMATERIALS - % BANKS
] o # E clay,siit,sand (<2mm} ; 15 Heightim) 0'11%01\“8& lsa
SR B ¥y 9 oL 10 &6 PO Tamalt 2-16mm! el 2 Texture | F @) )R -
/s i 0l 1K & | 2 [1arge (16 -64mm) daileo Continoment | EN CO FC  OC (UC) N/A
g Stable % /S oGE : sm.cobble (64-128mm} Valley: Channel Aatio | 0-2 2-5 5- 10 (T0%) N/A
COVEH: Tétal % . 20 B ’ T ’w‘ \ge. cobble (128~256mm} X {r ory L (f) H Flood
Comp.| pp Pool L.0.D. | Boulde |In Veg| Over Veg| Cutbank % ulder {>256mm) N &H Flood Signs Htth) Braided
g 700% oSlzolo |7 178 ~ Badrock, ARG e : Bars (%1 | &S pH Oéppm)
%] Crown Cosue % | /O Aspect |[NE Dgofoml| S0 Compactibrif L " water Tomp.c0)| 3 [ruviom | o0 lc«m.(as-c»'
\ DISCHARGE REACH SYMBOL
‘Parameler .| Value Method Specific Data (Fish)
M wetted Width (m)
&5t |{Mean Depthim}
G| Mean Velocity im/s)
2 Discharge {md/s) Width.Valiey:Channsl,Slops} (Bed Mluriul_l
QP #18241 " : _ NEVSED DEC. 67 ss1e7
[
STREAM/VALLEY CROSS-SECTION Q
No.|Size Hange tmm) Uso [Malhé L (Looking Downstream!} R
PLANIMETRIC VIEW [ |

: COMMENTS
Channel Stability [ ], Debris{ |, Management Concerns{ ], Obstructions [ ], Riparian Zone [, Valley Wall Processes [, ete.
(e )/(j Lo
= New- Lo aagpao&'/ (2] K’&‘(/\ haby /CI Joan prect C,ZJ Lé) o shoe
7 7

Ier< { /J}q

’%mﬂ lere (00cp by & Cipoien @lcbey

~Tier e MY mmc&oﬂ“l cAaca ﬂ/ f/\c‘Q J//valé/é‘* WJ//(/:/( DCC IS L
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SISS Cards for Glacier Gulch Creek

DFO/MOE
_ o STREAM SURVEY FORM . )
“"‘-’G/&cle,( Akl Corgek tiocal) . ‘ Accass }f—r Method
La%el2zivoelo3iof oy Lo Lo Lo Lo |y ' &/ Lengthikm
Ws tdfs of bode (471 bade) 93t. 089
NZ o)) 12 Pl 7 soy [Roson i Protos] 7 2.
PARAMETER VALUE METH. SPECIFIC "DATA
: o) : Q
. o 1L ovmmant>
/ Ave.Max.Riffle Depth (cm) "7@
4 Ave.Max.Pool Depth (cm)
29 R o BED. MATERIACEE] % . it BANKS
’ clay.silt,sand {<2mm) ] Heighttm) l%Uns(abb]
- lﬁD,,. SR sman 2-16mm) } gie|Texture F G L R
2 y i, large {16 -64mm} ; 4 Confinement |EN CO FC OC N/A
% Stable % ‘ sm.cobble 64-128mm) g Valiey: Channel Ralioy] 0-2 2-5 §-10 @9 N/A
COVER: Total % 188 argny | oo covble 1 20-256mm: KRB , A Dry L ) H Flood
%858 Comp.| Dp Poot| L.0.0. | Boulder |in Veg) Over Vag| Cutbank # %bouldar()?ﬁsmm) : Ve Flood Signs Hitm) Braided (Y) N
'sgg\% . A HBars (%} I pH Ogppm)
Crown Closure % [ {Aspect | V& l, ' Dgo(cm)l @Compacnon@ M H ¢ WalevTamp‘(’C)] L/ ltmu.(cm) lCond,l25’C)
DISCHARGE REAC’-L?:MBOL
Parameter Value Method Specific Data
L Wetted Width (m)
2IMean Depthim)
ELE Mean Velocily im/s) A
i;::‘:i Discharge {m3/s) Width Valley:Channel,Slope!} (Bed Material)

QP #18241 REVISED DEC. 87 58187

STREAM/VALLEY CROSS-SECTION [}

g {Looki D )
No.|Size Hange(mm) Use L coking Downstream

| PLANIMETRIC VIEW O

\\

4

COMMENTS
Channel Stability ], Debris [ ], Managemant Concerns[], Obstructions [}, Riparian Zone [ ], Vaitey Wall Processes []. Etc.

7’7(5 ‘)rcﬁm LS le(///,'n/a LYY eant QL\r‘/\M{m) (’/\/\{"\W\f\n\)\/\.l) 4”ixu\nu\_\l\ UD\“V\@:—,\\

r\\h/ ('/(‘/1/»1‘)«\"“:1*1-% S Ve ol J e Nt 2 C LS '\,\\\\[\-\AA /M/\Omoj“cxi
o RO IEL LT R Vo Qm\. \n \Q\V\}\ N wolesd . \m\ox\\f\\o(h.,\ LsQ ‘/

" ,J{)"ctn. .
/PP chonnoads enmo ook pocidoct sncdtl de o .-t UL (oA 'f/mfo'Hv -
O e eypadioad ¢ 0 15

D A)M CNNQAC,
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SISS Cards for Glacier Guich Creek

DFO/MOE
— — — STREAM SURVEY FORM - - —
ezl facier CGolcdh Cieelt tocal € /o ren. cnrtetn Access | MZae)§ [Methoa
LwelaivowloBel o Lo g o b Ly by | [
o - 7o L og4 Yo
U okl XK ™ ' “luTm, ' Y
, g 12]/10]1 |7 s 00 s sr /Le./ protos] ¢ -2 air Photos
0 PARAMETER - VALUE METH. SPECIFIC DATA
25 a3 Type |Loc'n
12553 o 1"
Ave.Max.Rifle Depth (cm)| ¢y, i~ .
Ave.Max.Poo! Depth (cm) | | ) o
: Yo |5< [fiGh ' JERIA % [: BANKS _ '
2 S olee [ clay.sitl.sand (<2mm) A |50 Heghim o y!%Unslab!e[‘7¢ -
4 e | smalt 2-16mm} Hl1exture | (F) G @ R [ )
g fox = iarge 116-64mm) i Confinement EN @FC OC UC N/A
W stable % 95 e | sm.cobble (64-1 28mm) (o [8|vatey: Channel Ratio | @=2)2-5 5-10 10+ N/A
COVER: Total % Go Cl= & igs. cobble (128-256mm) 0 (8¢ ory L G H Flood .
Comp.[pp Poot| 1.0.0. | Boukder [in Vag| Over Veg] Cutbank boulger (>256mmi 50 Flood Signs Hitm) | _—| Braided @ N
lsc;‘c;n% -30" 92 1 32 || — | — } : MR oS ' Bars m] /o) pH OJppm)
#8381 Crown Closure % I ol dhi|Aspect [N L D gpfcm) 70 «,-ﬂ.; Compaction M H[feF W‘“’""“D-"C'lc)/‘ lmb.(cm) YR lc«ma.(zs'c)
DISCHARGE ) REACH SYMBOL
3 Parameter Value | Method Specitic Data {Fishi
Wetled Width (m) '
#iMean Depthim)
4 Mean Velocity im/s)
Discharge {(m3/s) iWidth.Valiey:Channet,Siope) (Bed Material)
QP#19289 , o REVISED DEC_87 ST

1 STREAM/VALLEY CROSS-SECTION
Co (Looking Downstream)

No.|Size Range (mm)}LI{(
PLANIMETRIC VIEW

COMMENTS
Channel Stability [}, Debris{ ], Management Concerns[], Obstructions [_], Riparian Zone [ ], Valley Wall Processes (). Ete.

Is el loct seclos bhe-o ‘m'r;.fa‘« r//mr/reJS - 12t
Ofte = (aSqu/& /A///( = TZI"S Waoé s Col/v,m"-"@c//’yﬂa S 6. 20 r‘?‘/ CM(‘(JC..Z —/Ct?m‘(/

e (/J 2
4 }l'\ ( Weosdewnn (4 1g-2 l,)(’;/(af 2O Wt \Jef\)!\(; \\\k‘ | AVNIVRRINE N VY IV
°Clicnmned basai\y Lo Yud ed M Ny A e M

2 Sonre e <\:n)4):- —®onaclies A A T VAV T R \‘)o‘ylo/\ r){ QB[ coah \‘.‘\f\

[
© Diver: L VS TA S WL AN o M\P oA 2L e
?c’mm’w\,\" Ytiaalack ;5 added <Spove )\a\_m \ohe, < Meamaxwed Ovemnte ol
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SISS Cards for Glacier Gulch Creek

DFO/MOE
_ _ STREAM SURVEY FORM _ .
igaz) " : ’ tocalllneren Colh Tribow Access | [ =7 |Method
Y lzateeloB3olorol oo iy Lo b b g d Lengthikmi 3,
TRl to GG Creek —0(scy RA q3L 084 I ! <
oSS ) ! UTM. Y
2 /600 s S sm/ e,/ . Photos| -2 Air Photos
PARAMETER VALUE METH. - SPECIFIC DATA
<y 46 ) Type jLoc'n
e ; 06 '
.5 Ave.Max.Riltle Depth cm)| /7 ms
=38 Ave.Max.Pool Depth (cm} 3 5 M5
] o WERED MATERIA % |4 BANKS ~ -
o é [ clay.sill,sand (<2mm} i Heighttm| -2 l%u«\slablew
7l ST smal 2-16mm) Texture |(F) G L R |X
i A large (16-64mm) Confinement | EN CO FC @ UC N/A
T 4 Stable % poY.} G sm.cobble (64-128mm) Valley: Channel Ratio | 0-2 2-5 5-10 N/A
U5Hl COVER: Total % 7' yfges|!oe- cobble 11 28-256mm) 7 L oy L (M) H Fiood
¢ .| 0p Poci| 1.0.0. | Boulder fin veg| Over veg| Cutbank ¥ilooutder 1>256mm) ’i SYaiFlood Signs Hitm) Braided | (V) N .
20 25— Y/ AW , Bodwok“(m SRR Bars (%) | Y pH Ogppm)
Crown Closwe % | 25  [$¥8JAspect| £ W D gglem)| m&xnpadlmWM A watectemp 0] ¢, Jruviem | L Joonazsec
DISCHARGE REACH SYMBOL
Parameter Vale | Method Specific Data (Fish!
Wetted Width (m)
Mean Depthim)
f{Mean Velocily im/s)
Discharge {m3/s) twidth,Valley:Channei,Slope} (Bed Material)
QP #18241 REVISED DEC. 87 S$5187
STREAM/VALLEY CROSS-SECTION D
No |Size Hange(mm) Use L {Looking Downstream) A
_ PLANIMETRIC VIEW 0 -

COMMENTS
{0, obstructions [}, Riparian Zone (), valley wall Processes ] Ete.

Channel Stability (], Debris{_], Management Concerns
7 /Z/Q(N\\\ W\«Dmo(‘p‘r/(

2 D ae MiobhA e ol \eaver gee . wm\o(po( e &5 e Qoo
O(\Q/\\\V\\\\)\A \(7:-6\001 <'\\ D e v (\r\ \?/\(\(AL\ VV\J“\()\M L'\.o'\mt\J

\—\\(m\\o{\(\ R&\M ‘\\eé/\ deqanee (\( \%&}Q,Fn\l\ (‘(I\KN\-
: \')4(\“,0 mnk,\)’»\a\l Loc B b Wolu LK
A Ll & 22V
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SISS Cards for Glacier Gulch Creek

DFO/MOE .
— - . STREAM SURVEY FORM _ B
(gaz.) 100aC b 1o Cletn Cutele  Zovlod Access ﬁ T [Method
|(/|¢|2|‘/|0I401 3191 Ll by N | ) Lengthuml| 3. (o
41\\,“\\%{ ko Gl Corogd: -0 Pshec-of 2X IR 93L.08 9 (86 -
- cOSSiey - M '
1 iy (AR ea FEOWY 1 L\ /v [Protos] 7 |air Photos
PARAMETER * | VALUE  IMETH, : SPECIFIC DATA
L pa JLid ) Type [Loc'n
) A i
%] Ave.Max Ritfle Depth (cm)| = LE s
238 Ave.Max.Pool Depth tem) | &/ A
, Sc¢ 7 ¢ R BED MATERIAL B . BANKS
A ! /5 £ | ERIEDeE [oay. it sang (commi |9 #Heightim) ,@I%U:nslabielao
R “E : smalt 2-16mm) 20 Texture % . A
3 1 A 3 large 16-64mm) 20 Confingment  [EN €O (FC) OC UC N/A
i Stable % 70 &€ e am.cobble (64-128mm) | AE3 Valley: Channel Ratio | 0-2 <Z=8) 5-10 10+ N/A"
4 COVER: Total % oS OE v ,;, t9e. cobble (128-258mm) | z ok ¢ ory L <My H Flood
C:lmw. Op Poot] L.O.D. | Boulder [in Veg] Over Vag| Cutbank fjboutder (>256mm) @l o5 Flood Signs Hilm) | — |Braided | Y ) ~ B
W% 20i2¢s |— |~ |So oS BaArt R s e HBars 1] 55 pH Ogppm) .
] Crown Closure % | 2> Aspect | /= | o otom / ’Compsction] LWHH Water Tomp.01]. G [ruebicms 7 JCond.i25°C)
DISCHARGE \ REACH SYMBOL
Parameter Value Method Specific Data (Fish)
Woetted Width (m) .
#{Mean Depth(m) .
slMoan Velocity im/s) l .
AR Discharge (m3/s) fWidih,Valley:Channel,Siope) {Bed Materis!)
QP #18241 ' : N REVISED OEC. 87 55187
STREAM/VALLEY CROSS-SECTION [:]
No.|Size Range(mm) Use L (Looking Downstream! R
| PLANIMETRIC VIEW D —
s/
\ e
COMMENTS
Channel Stability [ ], Oebrls[:] Management Concerns[ |, Obstructions [ ], Riparian Zone[:] Valley Wall Processes [ ]. Etc.
~ Crevreo A rocyf Yo el g
) e frok Ye M&ﬁw o/ Napue Sheo. - 12038 /dac
O e X /e dD
"5[‘70%4[ M.oa(‘{ Y MC@M‘ /Q“\ L\QLOI\{#/L //"‘-\'}/(&/A"I CA/K—(MAH
VOl thoy’ / Va4
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. ‘ May 21, 1975

REPORT ON THE EVELYN WASHOUT, SPRING 1975

by SPEC - Smithers

on the weekend of May 11, 1975 the normally quite Finney
Creek at Evelyn, nine miles north of Smithers, began to rise
dramatically. Somethlng far different from normal runoff

was happening, for during the next week the character of
the creek changed radically. The meanderlng, willow=lined
brook became an unconfined rush of rock and water. Gardens
and farmland dlsappeared under gravel deposits several feet

thick and at one point a house and farm buildings were

threatened. Attempts to constrain the flow with earth

moving machinery proved useless as channels filled with
gravel within minutes of being dug. '

This was nof a natural disaster. The situation had been
constructed piece by piece over the past few years by government
resource agenc1es more concerned w1th facilitating industry

than being aware of environmental processes.

Tn 1970 the Lands Branch of the provincial Department of Lands,
Forests, and Water Resources allowed agricultural clearing on
the alluvial fan formed where Finney Creek emerges from the
steep sides of the Bulkley Valley to the more level farmland
below. Thls fan was a critical part of the ‘creek ecology as

AN ranrerie areveren Fene




e o -

thggé{ggh_gg@ willow caught and filtered out much of the debris
brought down the hillside by floods. .

' # Meanwhile clearcut logging at the headwateré of Finney Creek
had gyarted in the early sixties and continued until 1974.

Four clearcuts of about 125 acres in area lie close together

on the hillside above Evelyn. In recent years local residents

fave noticed increasingly high spring runoffs and in early

. 1974 Aslin Logging, contractor for Bulkley Valley Forest
Industries, had to close down for several weeks as equipment
became bogged down in seepage fed mud. Later that summer the
Water Rights Branch issued an Order under the Water Act;against
the logging company following complaints of erosion due to a

- large extent by'inadequate drainage along the logging road.
According to a letter to a local landowner ffom B. E: Marrx,

Associate Deputy Minister, Water Resources, this had' supposedly

pbeen corrected by the company by November, 1974.

In the spring of this year the stage was set. The melt waters

from several adjacent drainages in the clearcut area were
cpanneled‘down the still poorly ditched logging road into one
tributary of Finney creek. The water hit an unstable mass of

gravel in the steep bed of this normally small runoff channel

and washed many millions of yards of material down the hillside.

The alluvial fan, without the filtering brush, could not stop
the flow and the gravel and silt were therefore deposited on the

" farmland below.

- The accompanying photographs, all taken on May 17, 1975 in the
Finney Creek area; show clearly how the process occurred and its

results. .




CONCLUSIONS

The Evelyn Washout is a classic example of a resouxce industry
and 1ts supporting government agency having a greater concern
for short term economics than long term environmental and
social stability. In this case the land owners on Finney
Creek eventually had to pay for savings made by the logging

‘company.

The Forest Service and Lands Branch are slowly improving their

understanding of soil stability and stream dynamics. However,

as demand by the large sawmills and wood proce851ng plants for

trees 1ncreases_these "accumulations of unfortunate factors" as

the local Forest Service put 1t, will undoubtedly increase.

As forest land is”increasingly converted into lumber and pulp,
| the watersheds will become more and more unstable. The tree
{ cover has an absorbant, regulating effect. -Spring show melt
and heavy. ~* rains are held by the vegetation to be slowly ' .
released during dryer perlods. As the cover is removed sudden

'floods and summer droughts ‘become much more frequent. Soon -
lndustry, government, and residents will have to get together
and acknowledge the true cost of forest 1ndustr1al development.

RECOMMENDATIONS

" In this partlcular case the landowners affected will be making
their own representatlons for compensatlon. SPDC - Smlthers
, does not wish to comment on this. But 'some more general
- _ recommendations are pertinent.

1. The lnter—agency 'Folio’ ystem of
determining forest use should be. extcnded

to include local public input and determination
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of priorities. In this way, downstream users

of the watershed could be informed of logging
plans and contribute their knowledge and values.
to the final development.

2. The Water Resources Service should have greater
' input into the layout of logging cuts under the
"Folio" system. For this role the Water Rights

[
; - . Branch will have to acquire sufficient technical
. expertise to assist in designing cutting plans
that are consistent with good watershed management.

3. In particular, the resource agencies should reject
the ecologically wasteful massive square block
. clearcuts in favour of cutting plans that will,
‘amongst other things, regulate water flow and
preserVg soils from erosion. For example, narrow

clearcut strips, running in a general east-west

direction will receive maximum shade from the
.spring sun and thus delay the snow melt.

Successive cutting of strips from north to south
: at, say, five year intervals would allow good

- watershed management to be combined with good timber
yield.



APPENDIX A
A, Capital Works
W.R.S. (Skeena) November 1975 $ 605.75
W.R.S. (Finks) December 1975 42.84
W.R.S. (Devins) November 1975 950,00
W.R.S. (Lychak) November 1975 420,00
;q.R.S. (Ra“fer) - 78050
Sub Total $2,097.09
B. Maintenance
W.R.S. (Booth) May 1976 360.00
C. Cleanup/Emergency
Huisman (Booth) May 1976 622.00
Sargent (many) October 1975 215.00
Huisman (Madigan) May 1975 130.00
Huisman (Booth) May 1975 419.50
Huisman (B. A. Rent) August 1975 200.00
Huisman (Madigan) October 1974 63.00
Huisman (Meewvisen) January 1975 147.50
Huisman (Storey) May 1975 64.00
Sub Total $1,861.00
Total $4,318.09

Note: Above does not include $99.00 by B.V.F.I. unreimbursed
for order of the Engineer--road work.




APPENDIX B

HYDRAULIC WORKS

a. Repairs to Weirs

Scrub & Knockdown, Shape Unit $ 450,00
Dyke Armour 90 yd.3 @ $4.50 405.00

b. Further Weir Construction

(a) Ditch rerouting

low water 800 ft. @ $1.00 800,00
(b) Excavation, Shaping

(or tracking) 1,670 yd.3 @ $2.00 3,340.00

(c) Dyke Armour 450 yd.3 @ $4.50 2,025.00 ;
(d) Chute Lining (40 ft.) 120 ft. @ $2.00 240,00
Sub Total $ 7,260.00
Contingencies (25%) 1,815.00
Sub Total $ 9,075.00

c. Maintenance (1976 Capital Allocation)*

Year 1 $ 1,260.00
Year 2 840,00
Year 3 420.00
Year 4 ' | 360.00
Year 5 210,00
Sub Total $ 3,090.00

Total $12,165.00



meoume £ MEMORANDUM

~-r99

J. Lloyd-Smith From: Research Smithers

Bulkley District Office

Date: November 12, 1986
File:  S- Feén&j Brook

SUBJECT: Silviculture Rehabilitation Project Feeney Brook

Field examination was undertaken on November 5, 1986 with R.
Johnson and J. Lloyd-Smith from the Bulkley District Office.

Kame Terrace, Gully Erosion:

Accelerated gully erosion on the Kame terrace above Feeney Brook
occurred during the October 1974 rain-on-snow event. The material
introduced to the stream was transported to the fan. The aggradation
of gravel at the fan contributed to stream migration (bank erosion)
aggravated by 1landclearing and subsequent bank destabilization.
Retrogression (backward) movement at the headscarp is continuing to
occur, evident by small earth flows and tree toppling. Surface water
interception and channelization along the upper branch road (now
revegetated) is the major contributing factor accelerating the gully
erosion. The upper road intercepts surface water flow from ephemeral
streams and directs water down the road for approximately 1 km. The
water flow from this large source area, drained by the road, crosses
the main access road at culvert No. 6 which then flows directly into
the headwall area of the active gully erosion. Culvert No. 5,
although a lesser amount, also feeds water directly into the gully
headwall. Attempts to manage the water along the main access road~
with cross ditching undertaken in 1975 and again in 1977?, has
mitigated to some extent water flows into the active erosion headwall
through redirecting water onto other sensitive slopes. MWater
interception and channelization along the upper branch road, however,
has not been rectified to date.

+ Intensive cross ditching along the upper road would probably
eliminate most of the water problems in the vicinity of culverts 5
and f and the sensitive gullies (cross ditch locations flagged in
blue). _

Culverts 5 and 6 are located into natural drainage channels
which lead into the failed gully. These culverts could probably be
left as long as the upper road is cross ditched. However, the
culverts should be reassessed during Spring run-off.

Culvert 1locations No. 3 and 4 should be verified with
drainage from the upper cross ditch locations. This verification
should be accomplished during Spring run-off and possibly an

additional culvert added between culvert No 4 and 5.
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- The main access road (disturbed area and ditches) should be
heavily grass seeded at a rate of 15 - 30 kg/ha. Ideally seeding
should be undertaken immediately after disturbance on a rough soil
surface. ‘

* Grass seeding of the failed gully at 30 kg/ha would help
stabilize surface erosion and reduce much of the sediment input into

Feeney Brook.

* The bridge crossing in the upper basin has debris jammed in
the opening creating a small pond above the bridge. The pond will
probably serve to settle out some sand and silt size sediment. ~
However, the debris should probably be removed to permit free water
flow before the bridge is washed out sometime in the future.

Silviculture Rehabilitation Activities:

1. Active operation: A crawler tractor with a brush blade is being
used to prepare the site for planting. The activity involves the
pushing of brush and debris into windrows and a churning of
organic surface soil. A minor amount of mineral soil exposure is
occurring, however, soil surface disturbance and brush piling is
discontinuous over the site. The tractor operator is instructed
to avoid natural drainage channels on the site.

* The back and forth across slope movement by the crawler
tractor while pushing brush and debris into windrows, creates
discontinuous ground surface disturbance. The discontinuous
nature of the disturbance reduces the possibility of water
movement along continuous channels, hence, reduces the
possibility of surface erosion. Some sedimentation to Feeney
_Brook may occur from the operations, but the amount transported
into the creek should be minimal.

* Tractor access trails over the site do cause more continuous
disturbance. Thse areas should be cross ditched to prevent
channelized erosion, on completion of the operation.

2. Proposed Activities (old Togging): The proposed activities in
the area of older logging will probably cause greater disturbance
because of the steeper slopes, and greater volume of debris
needed to be moved. However, frozen ground and snowfall over the
past few days may actually reduce the amount of soil churning
during the windrowing operation.

* Tractor movement should be across slope to create
discontinuous disturbance and prevent channelized water.

* Steeper land areas should be avoided.
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° Tractor operations should avoid all  identifiable _ stream
channels,

* A greater amount of sediment transport should be expected.
However, severe erosion can be prevented as long as water is not
channelized,

« The erosion sensitive land area, directly above the gullies
and below the main road, should not be rehabed. This area should
ge geft in its current state to act as a sediment and erosion
uffer,

Snow Accumulation and Stream Flow (brief comments) :

+ The silvicultural activities in the clearcut will not change the
present snow accumulation and melt conditions -- the clearcut will
continue to act as a clearcut which results in greater snow pact
accumulation than a dense forest cover. Areas where maximum snow
accumulation occurs is under a sparse forest canopy such as a
subalpine forest.

* Snow pack accumulation in the area of older logging may actually
be greater than in a clearcut. Opening the area up could actually
reduce snow accumulation. :

* The changes 1in snow accumulation and melt in these cutblocks
will, however, have only minimal changes in stream flow.

» Storm flows generated in watersheds 1ike Feeney Brook are not
increased by logging activity. These flood peaks are determined by
meteorological conditions such as the rain-on-snow event in October
1974 and June 1986,

Summary:

Silvicultural rehabilitation activities in the upper basin of
Feeney Brook will not have a significant effect on stream flows.
Sediment levels could be increased, however, if adequate precautions
are taken with the operations, no major erosion should occur. The
upper branch road should be cross ditched to restore water flow to
the natural drainage channels. Grass seeding should take place along
the main access road, the gully failure, and on any other sites of

major disturbance. 443;7//
//;////P’/\VQ/Z
J.W

. Schwab, R.P.F.
Forest Hydrologist

JWS/ms -




BRITISH COLULBIA WATER RESOURCES SERVICE
DEPARTMERT OF LAhDo, FORESTS AND JATER RESOUR
PRINCE GEORGE, BRITISH COLUHBIA-

INVESTIGATION OF
RAUFER EROSION COMPLAINT

FEENLEY, BROOK, u“ITHEPS AREA

April 1975 : y

File: O183868E-H A : . E. Seymour, B.S.C.E.
Regional Investigations
Zngineer, Skeena ‘



Investigation of
Raufer Erosion ComElaint
Feene Brook,

Smithers-Area
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désé§§mgg§¢§n;ﬂQrder;ofathefidgineer;'ﬁﬁaef Seétion‘37 (1) of the
Wagggfgégyggéﬁﬁ,;isgued~Ndveﬁbér 14, 1974.:'Tﬂi§ 6fdér'required the

excavation of cross draing on the abandoned Forestry Assessment Road

northeast of Feeney Brook. Mr, Barry Graham,ltepresenting Bulkley

 Va11ey Forestry Industries Ltd, Licencee agreed to conform to the

- requirements of .the Order of the Engineer.'dBetﬁééhbthe personal actions

QfLM;,ugg}muthaufer, and those of Northwood Pulp and Paper (Licencee)

the Order of the Engineer was satisfactorily executed,

3. SECOND PHASE SITE EVALUATION - o : |
.;/,LW?}J?bgﬁBzC.-ForeSt~Servicé issued an order requiring the removal ;
i
t
: | :
4, LAND FEATURE OBSERVAT IONS :

Major creek bed etosion”(non-meander) has.occurred at locations

between station 16+00 and ‘the box culvert located on Forestry Assessmeqc

Road (shown.as station 21+00 on our Plan- A httédhed). Between stations
10+00 an4h7+09, b¢d load;ma;erials have been'dépositéd as a result of N
_”bagkAhoppiqg".meanders_of{the natural course of Feehéy érook; This

depositiqn can be described’as alluvial fans with thibknesses between

)

’ (2)
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two inches and one foot. Gravelly soil has covered considerable’
native vegetative soil horizon thereby diminishing the: agricultural

-~ . .)\1

value of a portion of D. L. 5441A.

v

Below stations 7+00 ground east~West contours re-collect

Feeney Brpok waters prior to the culvert installation located at

station.2+00.. Between station 2400 and the fence line of D,L, 544lﬁci

" (station 0+00) considerable erosion has occurred, but this feature is

beyond‘the_s(hpe of this evaluation,.

5. SOIL PROFILES

Surface material encountered are generally uncultivated hay
i Trdupnl 28 4%
land soil horizon extending to 8 inches, consisting primarily of loose

sand root fragments, and some stomes to 2: inches.' The' underlying” S
material to an approximate depth of 3 feet from the existing ground

surface is a silty gravel, rounded to subrounded, moderately dense,"hd

X

with an'angle of internal friction of approximately 40 degrees. The ~
underlyingxmaterial to the maximum depth of creek pavement scour is a
gravelly and silty sand, gap graded with approximately 50% of the grain

sizes lying between a number 20 and number 100 screens,

It is the judgement of the writer that recent stream flow'dwi:

'increases related to poor cross drainage have caused a "breakthrough" A
into the underlying silty and gravelly sands. These materials are Sy

. /l o TR SO : PR
‘considerably more erosible than the -upper sandy gravels, and ‘have been -

e — s 'd”“ : Lon e

(3)



erosion by tangential flow, In the area of station 17+00, the pavement

is approximateiy 2.5 ft. below the transitions of these materials.

- 6. CHANGES IN AND ABOUT A STREAM

Our site investigations reveal that the properﬁy owner had
attempted bank protectibn by the use of selectively placed cottonwood
tree trunks with diameters exceeding 2.5 ft. - These trunks were placed
to prevent any natural meander of Feeney'Brook during high flow
periods. The technical competence of these placements is seriously
questioned as they have decréased the natural roughness of the channel
bed and provided a "flume' or nchute" effect on the channel. .The
frictional erosion.due to tangential flow has not. been arresteduby'the :
cottonwood trées. Placements have aggravated conditions below the
alteration by subjecting gravelly silts and sands to higher velocity
flows. The effect of arresting meandering was ineffective because qf
the undefined natural course of Feeney Brook between station 7+00 an&
10+00. At January 23, 1975, some of the trees placed\in the area of
station 7+00 Were-partially covered with deposition of bed load from

Feeney Brook.

7. PHOTO RECONNAISSANCE

Three flight lines were examined in regard to the'qondition

of Feeney Brook:

(a) B.C. 2809, and 2810 (20 chain verticals) exposed July 1960.

(4)




(b).Line B.C. 5481 (Segments 210 & 211) flown in 1972,

Land form differentiation is difficult to assess on the
basis that the two chronologies of flight lines are of different
scales (20 chgin and 40 chain), Thé changed land use of the head
waters of Feeney Brook cannot be established from the most recent
flight lines, and this office is not equipped to establish with
design accuracy either watershed,siie or slope changé. |

It can be reasonably established from a review of B.C. Flight
Line 2809, that the natural course of Feeney Brook has not been con;
siderably altered by diversion. Field evidence suggesté that some
excavation in the old (natural cﬁannel) of Feeney Brook may have been
undertaken by ‘the owner, but the extent of such excavation cannot

be assessed from the available vertical control.

8.  WATERSHED COMMENTARY

A portion of the headwaters of Feeney Brook have recently
been logged under licence to the B.C., Forest Service. fhis changed
land-use has increased the flow quantities of Feeney Brook ag the #rea
under consideration. The one mile length of assessment road northeast
of the Feeney Brook crossing was 1nadequaﬁe1y cross drained as detailed
above, This is the principal constituent of increased flow being -
considered. The writer has suggested that the increased ﬁpick up'" of
flow gveraged 1 c.f.s. per mile of road length, The time of flow

measurement" can be considered to be approximately 20% of peak flow.

’ (5)




Alpine freshet dfainage w0uid have likely overtopped the roadway in
éevgral locations creating their own natural cross drains, even though
proper culverting was not provided by the licencee. Thereforela
"orst estimate' of freshet drainage would be too inaccurate to of fer

herein,

9. DISCUSSION
| There are two problems leading to deposition of large amounts
of sandy and silty gravels: (1) Tractive (frictional) erosion resulting
from high velocity initiated above and below the crossing of the Forestry
Assessment Road; and (2) Increased quantities in Feeney Brook due to
changed land use an? irresponsible road construction techniques,

It is the contention of the writer that the basic parameter
" to design of any remedial measures is lacking; '"the quantity Qf'flow
available to Feeney Brook either with or without flow increase from
natural aipine drainages re-channelled by road construction'.

The most effective remedy appears to be the installation of
energy dissipating devices (ostensibly between stations 13+00 and
214+00) (box culvert); As shown on Plan A attached, @he natural hydraulic
gradient for station 19+00 to 20+00 is 18% and that for two stations
" immediately below it averages 11%. Velocity estimates drawn from local
flow observations. suggest that 50 1b, stone ''shotrock! devices on "chute
systems'' and quarter ton stone class on linear portions of the stream

should be considered,

(6)
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. To re-institute natural drainage patterns the installation
and maintenance of road cross drains is mandatory. The cross drains
recommended in both the Orders of the Engineer were open channel systems
and did not account.for the hydrology of the watershed as closed drain
systems would, It is the judgement of the writer from gtound assessment
that some culverts would require 36 inch diameter circular installations
for 50 year static flow if the roadway is re-opened,

The box culvert detailed at station 21400 on the Forestry

- Assessment Road provides a constriction flow from the upstream alpine
watershed and produces a chute effect which breaks quickly on steep
hydraulic gradients. It is the judgement of the writer that the horizon-
tal opening of this culvert, by way of constriction, amplifies the
velocity problems encountered on the Raufer property, but its removal
has not been affected or considered because of the unknown road require- -

ments,

10, RECOMMENDAT IONS

The installation of energy dissioating devices in the area
between station 13+00 and station 21+60 may be considered without a
balanced hydrologic design. The Water Resources Service in Prince George
dealt with a similar unbalanced installation at Moose Heights of the
Quesnel Water District. On the basis of information supplied by Westcoast
Transmission Co. Ltd. for that typical installation it is estimated tha

the cost of installation at Smithers would be approximately . $15,000, It

(7N




is stressed that such a system would not be a 'sure thing' in terms of
arresting erosion., Drawing upon the data outlined above, alterations

in the Forestry Assessment Road, the size of the box cﬁlvert, vegetation
on the property affected, removal of cottonwood trees, or translation of
the water course by diversion would all have a major effect on the
problem undef consideration. It is therefore stressed that an undesigned
energy dissipating systeﬁ, while economical, may not provide results
satisfactory to the property owner,

If the Surveying and Mapping Branch of the Lands Department
can set a scale topogr#phic map of the region of the Feeney Brook
watershed and Forest Aséessment right-of-way, this information would
then supply the Water Resources Service with a crude stream bed profile
above the assessment road and set a technical base for sound hydrologic

review of the watershed.

11. CONCLUSIONS

Before serious consideration is given to Provincial funding
for any works to arrest erosion on Feeney ﬁrook, the legal liability
for the F&rest Assés§ment Road which crosses Feeney Brook must be
closely e#amined. It is the opinion of the writer (opinion is stressed) .
that approximatély two-thirds of the responsibility for bréaking through
into more erosible soils on Raufer's property rests with the persons
responsible for construction of the Forest Assessment Road. In this

respect irresponsible drainage practices were employed. These practices

(8)
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have only tended to accelerate the ''break through!* which Qould have
naturally occurred on the stream bed., If the matter of this roadway
had been Srought before agencies pnder the folio reférral sysfem during
désign phase, ‘the responsibility for da@gge ih-D.l; 5441A would likely
have been Provincial. This is, however, an after the fact case, and
outlining a "percentage" of responsibility for the Aamage is outside the .

writer's hindsight ability.

e
\\

(9)




C.E. Wilson, Pi Eng.

Regionu. Engineer . J.B. McGonigal |
Prince George, B.Ce Smithers, B.Co, January 9, 76
'Feeney Brook 01.83868EH

On November 10, 1975, equipment was hired and began remedial work on the
alluvial cone at Feemey Brook, under supervision of the Skeena Regional
Technidan.

- Material for the proposed rock weirs was removed from a nearby knoll. Sizes
of the rock varied from 2% to 3¢ in diameter. A small percentage of clay
material was included with the rock during placement, which will increase
future settlement within the weirs. Additional material was placed to raise
the weirs to counteract this condition.

As per direction from the Prince George Reglonal Office, logs were removed
- from the existing creek chammel and repositioned along the left bank to

conform to the existing ground contours.

' From the lower most rock weir on the creek, a shallow section was created to
a large area of the creek regime for log placement and to afford a diffusing
effect for freshet ﬂows.

- These logs were partial].y keyad and secured with fine gravel material from

the sites It was ‘cgﬁi ested rock be used to anchor the logs, however the

swamp type ground tion prohibited conveyance of rock to this area. The
logs were placed perpendicular to the flow to create a meander effect for
lower flow velocities. Thus, a bed load deposition effect from those sensitive
areas upstream will be the desired result. _

Tt was suggested debris from brush piles adjacent Feeney Brook be placed in
the neuly created creek loéation for additional filtering of wash material.
However, it was considered some of the roots, limbs, trees, etc., would find
their way down stream during freshet periods to block culverts and result in
additional problems to property owners. Because of this potential problem,
it was decided to lem this brush out of the creek.

Because soft ground conditions were creating work stoppages, it was decided to
discontinue work activities till spring.

Work to be completed consists basically of:s
a. Rip rapping sections of Feeney Brook below remedial work at alluvial conee.

be Additional rip rap must be placed on the upper section at the beginning
of the rock welrse
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L c." ") rogk weirs must have additional rock applied to either bank, on the
- upstream sides to prevent possible erosion and slde cutting,

.‘ This work should be done before freshet periods.

JeBe McGonigal,
Techs 1
Water Rights Branch

JBMcG/b3s

N



Toboggan Creek Watershed Restoration Project

Appendix D: Forms 3,4 and 6

These forms are included as they were a required component of the contract.
However due to sampling methodologies and as not all component of the forms were
appropriate to this watershed study, not all sections were filled out.

Nortec Consulting
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