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Re:  Middle Shuswap River Watershed Stream Assessments
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1.0 INTRODUCTION

1.1 Background

The Shuswap River is a tributary of the Thompson River, which is in turn part of the Fraser River
system in British Columbia. The Fraser River is one of the world's most productive salmon rivers and
maintaining fish habitat values and water quality throughout the Fraser Basin is important to ensure the
sustainability of the Fraser's fisheries resources. There are fve anadromous salmonid species, six
resident sport fish species, and numerous non-game species distributed within the Shuswap River
watershed upstream of Mara Lake. The life histories of the anadromous species have spatial and
temporal variations within the watershed specific to each species. Some species spend several years in
freshwater before migrating to the Pacific Ocean. Resident fish populations have life histories that can
be lacustrine, fluvial, or migratory fluvial-adfluvial These complex fife histaries are often represented
within one species, for example rainbow trout, which adds difficulty in attempting to separately

document these populations.

In 1994 the Middle Shuswap River watershed (Figure 1.1), which is defined as the watershed area
upstream of the town of Enderby and downstream of the south end Mabel Lake (including Mabel Lake
tributaries), was selected for inclusion in the provincial Watershed Restoration Program (WRP). The

tour phases of WRP are:

1. Assessment
Prescription

Implementation, and

B

Monitoring

In the Kamloops Forest Region the assessment phase has been divided into i) streams/riparian zones

and 11) upslope areas. Summit Environmental Consultants Ltd, (“Summit”™) was retained by the B.C.

Summit Environmental Consultants Ltd. FINAL REPORT
Project 511.03 | IF2R/96



()

L

Figure 1,1 Middle Shuswap River location map.
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Ministry of Environment, Lands and Parks (B.C. MELP) in October 1994 to conduct the assessment
phase of the WRP for the Middle Shuswap watershed. The overall intent of the Middle Shuswap
WRP assessment project is to identify and evaluate potential stream restoration opportunities to
improve fish habitat and water quality within the watershed (see Appendix A - Terms of Reference).

The watershed assessment phase includes fish habitat and stream channel assessments, with emphasis
on those sites which are associated with forest harvest activities. The Upper Shuswap River, which is
defined as the watershed upstream of the south end of Mabel Lake, has been assessed by Summit under

d separate contract.

It is important to note that the definition of “Upper”, “Middle” and “Lower” Shuswap River used in
this report is different from that commonly used by the Department of Fisheries and Oceans (DFQ),
where the watershed downstream from the Mabel Lake outlet to the outlet of Mara Lake is called the

Lower Shuswap.

1.2 Objectives

The specific objectives of the WRP assessment for the Middle Shuswap River are to:

it Videotape a selected number of streams from a helicopter and provide audio commentary
concerning geomorphological and stream habitat features and possible degraded sites. The
streams that were inspected were pre-selected by B.C. MELP staff in Penticton and include

Sowsap, Latewhos, Tsuius, Whip, Hound, Wap, Kingfisher, Cooke, and Brash Creeks:

2 Review the videotapes and map those sites which were identified as being potentially degraded

Classify the potentially degraded sites according to type, cause, source and degree of impact:

3. Conduct ground truthing surveys at each of the sites identified on the helicopter video at which

there appeared to be a significant impact associated with forestry operations. Assess stream

Summit Environmental Consultants Ltd. FINAL REPORT
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channel morphology, photograph each site, and compile habitat information according to

Appendices 2 and 3 of Watershed Restoration Technical Circular No. &, (B.C. MELP/B.C.
MOF, 1994),

4 Review existing literature, reports, historic and recent aerial photographs, and hydrotechnical

data concerning each sub-watershed:

. Compile an inventory of sediment sources to each stream:

6 Collect anecdotal information on the streams from persons and agencies familiar with the
streams,

il Priorize degraded sites, reaches and/or streams for restoration and propose initial remedial
measures; and

8 Identify and recommend further assessment procedures, as required.

2.0 METHODS

%1 Helicopter Surveys and Initial Site Classification

The helicopter surveys were conducted October 11-13, 1994, A hydrologist/geomorphologist and a
fisheries biologist were present on all flights. A video camera was mounted in the nose of the
helicopter, and a global positioning system (GPS) in the helicopter provided continuous location
coordinates in latitude/longitude units (degrees/minutes/hundredths of minutes) which were imprinted

on the video tape. All personnel in the helicopter were outfitted with a microphone and provided

Swummit Environmental Consultants Lid FINAL REPORT
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verbal commentary direct to the video/audio tape regarding watershed and habitat characteristics and

the location of potentially degraded sites,

When the helicopter surveys were completed, a coding system for stream impacts was drawn up for
use when reviewing the video tape (Table 2.1). The video tapes were reviewed in late October 1094,
To ensure consistency, a single individual reviewed all the video tape for the Middle Shuswap
watershed, as well as the other three watersheds assessed in the 1994-95 WRP for the Okanagan-
Shuswap Region (Mission Creek, Naramata/Robinson Creeks, Upper Shuswap River). The sites
identified on the video were then classified according to the code on Table 2.1, and the information
summarized into tables, with one table per stream. The locations of the sites were plotted on 1:50,000

scale NTS map sheets (see Section 3.0 - Project Deliverables).

2.2 Field Surveys

The field surveys were initiated during November 1994 and completed in the spring and early
summer of 1995, The field crew consisted of hydrologist/geomorphologist and a fisheries
biologist, The objective was to visit all sites which had been classified from the videotape as
having a high probable impact and where the source was either forestry (i.e, F.1 - source of
problem is forestry activities, high probable impact) or unknown (i.e., U.1 - uncertain source, high
probable impact). This was about 10-15% of the total number of sites observed from the

helicopter survey.

The steps taken in the field included:

1. The site location was verified using a hand-held GPS receiver and maps (1:50,000 NTS

and larger scale forest cover maps)

Summit Environmental Consultants Ltd. FINAL REPDR_T
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Table 2.1 Coding system for stream impacts.

The coding system employed is a combination of four factors which are outlined in the order they
appear in the code, as follows:

1 Potential Problem

Water quality

Fish barrier

Fish spawning habitat degradation
Fish Rearing habitat degradation Fr

T 3o

]

Cause of the Problem

Streambanks (slumps, slides, bank erosion)
Road fill-slopes

Culverts or bridges

Debris

Bank Protection

Waterfall

4 Land Use Activity Contributing to the Problem

Forestry F
Agriculture A
Highways/Roads/Railways Hw
Residential/recreational/industrial R
Matural N
Uncertain 8]

4. Estimated Degree of Tmpact

High
Medum
Low
Unknown

N o

Examples;
Q.F.F2 Water quality » Road fill-slopes » Forestry » Medium Impact
Fs.D.F/MN.1 Fish spawning habitat degradation » Debris  Forestry/Natural » Higly

Summit Environmental Consultants Ltd. FINAL REPORT
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2 A general reconnaisance of the reach was conducted, typically over a distance of 250 m

upstream and 250 m downstream of the site identified from the video

Lad

Fish habitat information was compiled by completing DFO/MELP Stream Information
Summary System (SIS) forms. The forms include stream gradient, width (channel and
wetted), depth, bed material, cover, bank height, debris, obstructions, and abserved fish
species. The information collected meets and generally exceeds the information

requirements in Technical Circular No. 8 (B.C. MELP/B.C. MOF, 1994)

4 Stream geomorphology was examined and documented, including bed and bank
materials, stream gradient, sediment deposition areas, width of floodplain, slope of
adjacent hillsides, presence/absence of exposed slopes, tree stability on banks and
slopes, and potential sediment sources. The channel assessments were similar to the

subsequently released Channel Assessment Procedure (B.C. MOF, 1995 ).

5. The amount of large woody debris (LWD) present in the streams was noted and any

implications for fish passage, spawning and rearing were assessed

6. Photographs were taken of stream habitat features and potential sources of problems
T Notes were made regarding any fish or wildlife observations
h] Estimates were made on how existing stream regimes (geomorphology, water quality,

fish habitat) vary from natural (e.g, pre-harvest) conditions (including natural

variation)
9. The nature and extent of forest harvest impacts were assessed, and
Summit Environmental Consultants Ltd. FINAL REPORT
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10 Site feasibility for restoration was assessed, including site sensitivity to restoration (i.e.,
level of effort needed to produce a significant result), possible methods, site access and

logistics,

2.3 Information Review and Summary

The field investigations were supplemented by reviewing published information on the subject streams

and by telephone or personal interviews with persons familiar with each stream Published information

included:

- NTS 1:50,000 topographic maps
. B.C. MOF forest cover maps (typical scales 1: 15,000-1:30,000) and biogeoclimatic zone maps

. aerial photographs from 1992-1993 (colour, scale approx. 1:20,000) and the 1950s (black and
white, scale approx. 1:1 5,000)

. DFO/MOELP Stream Information Summary sheets and MELP fisheries files

. MELP water licence data

. available geomorphological and soil survey reports and maps

For each stream, reaches were delineated based on changes in stream gradient and/or valley shape

(e.g., U-shaped or incised) as determined from the topographic maps and field notes.

2.4 Sediment Source Inventory

The black and white aerial photographs from the 1950s were obtained for historical comparison with
the 1992-93 aerial photographs. The comparisons assisted in determining locations and degrees of
impacts caused by forest harvesting, and were used to locate sediment sources and to estimate rates of

sediment supply, where feasible.

Summit Environmental Consultants Lid. FINAL REPORT
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Erosion and sedimentation are naturally occurring processes, Even in watersheds where no forest
harvest has occurred, erosion (surface, gully, bank) and natural mass movements contribute sediment
to streams. These processes are considered “geologic” or natural erosion. Erosion caused by forest
harvest or other land use activities is termed “accelerated” erosion. The overall contribution of
individual sediment sources to the sediment load of a stream is difficult to determine, even in detailed
studies. It is possible that high frequency but low magnitude sources, such as bank erosion, contribute
as much or more sediment than low frequency - high magnitude sources such as landslides. However
the large magnitude sources are easier to identify from aerial photographs and field reconnaisance, and
are more likely to respond to mitigative measures. Thus the sediment source inventory focused on two

sediment source types:

1. Large natural erosion (e.g., large exposures of soil on the outside of a river meander), and
2. Accelerated erosion (e.g., mass movements related to roads, erosion at bridges, and bank erosion

near log jams).

A list of sources was compiled for each creek covered by the assessment. Where possible (e.g., land

slide scars), the dimensions were determined and note was made on changes between the 1950s and

1990s.

3.0 REPORT FORMAT AND PROJECT DELIVERABLES

Each of the nine (9) streams included in this report is described in a separate report section. The
tributaries of Mabel Lake are presented first, followed by the tributaries of Shuswap River between
Mabel Lake and Enderby. Following the individual stream sections is a summary of the assessment
work completed for the Middle Shuswap watershed, and recommendations on potential restoration

sites (Section 13.0).

Summit Environmental Consultants Ltd FINAL REPORT
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Laminated 1:50,000 scale NTS maps for the areas included in this report are presented in Attachment
I. The maps show the locations of reach breaks and the sites that were identified from the helicopter
survey, with the final impact codes. Colour aerial photographs from the penod 1989-1993 (henceforth
referred to as the “19905”) are included as Attachment 2, and black-and-white aerial photographs from
the 1950s are included as Attachment 3, Other information compiled for each sub-watershed,
including photographs, SIS forms, SIS summaries, and video transcripts, are included in Appendices II
through X.

Summit Environmental Consultants Ltd. FINAL REPORT
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4.0 SOWSAP CREEK

4.1 General Description

Sowsap Creek is a tributary of Mabel Lake. It discharges into the lake at the southern end, about 1 km
west of the point where the Shuswap River flows into Mabel Lake, Sowsap Creek originates in the
Trinity Hills just west of Mabel Lake. Styx Creek is a tmbutary. Additional information about Sowsap
Creek is found in Table 4.1. The NTS map sheet covering the creek (82 L/7) 1s in Attachment 1, the
colour aerial photographs from 1992-93 are included as Attachment 2, and the 1950s black and white
photos are included as Attachment 3. The video transcripts, photographs, SIS survey forms, and

DFO/MELP Stream Information Summary Sheet are provided in Appendix IT

No videotape is available of Sowsap Creek. Thus the following assessment was based on notes taken

during the helicopter flight, a reconnaisance-level field inspection, and a review of aerial photographs,

4.2 Reach Descriptions

Reach #1 15 a low gradient reach that crosses the floodplain of the Shuswap River at the south end of
Mabel Lake. Tt is accessible to fish from Mabel Lake. Reach #2isa steeper section that is incised into
a v-shaped valley. Both the upper and lower boundaries of Reach #3. which has a mean gradient of
3%, are marked by increases in gradient. Styx Creek enters Sowsap Creek near the upper boundary of
Reach #3. The channel in Reach #4 is more confined than in #3. The start of Reach £5 is marked by

an increase in gradient, and the channel is deeply incised.

Reach #6 15 a lower gradient section, bordered by wetlands. Reach #7 is a small lake, about 500

m in length. There is some sloping terrain along the west shore and some marshy areas along the

Summit Environmental Consultants Lid FINAL REPORT
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Table 4.1. General characteristics of Sowsap Creek

Parameter

Information

Map sheet no.

8217

Latitude & longitucle of math

50727 M, 118745 W

Watershed area (km®) 387
Stream length (km) 13
Mo, of reaches na

Dischurge (mean/ighest month/lowest month)

i gauged

Biopeoclimatic zonelsVsubzones)' ICHmw?
General Now direction stItheast

Newt higher order stream or lake

Meabel Luke

Land usa [orestry, recreation
Enown water licences [HHEe
Known fish 511::1'{‘52 RE in Styx Cr. (a tributany)
Mo, ol F1 and U1 sites identified none
Ma. of ficld sites checked 2
Table 4.2 Stream reach data summary for Sowsap Creek,
Reach # Resch length (m) Grudicnt (%) Map sheet § Site #°s within Reach
1 550 7 RIL7 n'n
2 1500 11 g2L7 na
3 3750 3 B2L7 n'a
4 1630 7 217 n'a
5 3050 In 5217 wa
3 2300 k] 821a n'a
T 350 fl B2 L7, 82110 i
¥ 750 1 521110 i
] 2500 0 #2110 R
Total 14350 i
Biogeoclimatic zone codes are listed in Appendix X1
Fish species codes are listed in Appendix X11.
Summit Environmental Consultants Ltd. FINAL REPORT
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east shore. Reach #8 is a 750 m long reach that joins two small lakes (Reaches #7 and #9). It has a
gradient of less than 5% with gently slopes on both side of the valley. Reach #9 is a small lake (250 m

long) that forms the headwaters of Sowsap Creek.

4.3 Field Check Site Descriptions

Site #: | Date Inspected: Nov. 22/95

Impact Code: n/a Coordinates: 50°27.04'N 118°50 31°W
Reach #: 3 Map sheet #: NTS 82 L/7

This site is a forest road bridge crossing near the confluence with Styx Creek. The bridge has
good clearance and the banks are riprapped on both sides. The channel substrate is cobbles,
gravel and sand. Channel gradient is 3.5%. The bridge is in good condition and is not having any

adverse effects on Sowsap Creek,

Site #: 2 Date Inspected: Nov, 22/95
Impact Code: Q=5=N=| Coordinates: 50°28.01'N 118°50.50°'W
Reach #: 3 Map sheet #: NTS 82 L/7

Thus site is a natural landslide located on an outside meander of Sowsap Creek, The slide scar is
approximately 15-20 m high and 23 m wide near the base. The slide was initiated by the creek
undercutting the slope. The slide is visible on the 1989 aerial photographs, although it does not appear

to be quite as large as the observations in 1995 indicate, suggesting that it has not stabilized.

On-going undercutting means that the exposure continues to erode. The materials on the exposure
include a few boulders in a cobble-gravel-sand matrix. The material appeared to be unsorted,
suggesting kame deposits. Some large woody debris is in the stream channel as a result of the erosion,

although it does not appear to be influencing stream flow.

Summit Environmental Consultants Ltd. FINAL REPORT
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The channel has a gradient of 4% and a wetted width of S m at this site. On the day of the inspection

the creek was 0.3 m deep and the flow velocity was about 0.4 m/s.

4.4 Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 4 3. A total of 11 sources were
identified from the review of aerial photographs. Eight of the sources are tributaries to the main stem
of Sowsap Creek. The remaining three sources are all eroding stream banks that were sufficiently large
that they could be identified on the photos (Note: Site #2 above is not one of these eroding banks).
The eroding banks were all present on the 1950s photos, and none appeared noticeably larger on the
photos from the 1989 photos compared to the 1950s photos,

4.5 Sowsap Creek Summary and Conclusions

Potential forest harvest effects on Sowsap Creek are related to two forest roads which run parallel to
the creek from the Styx Creek confluence down to near the mouth. Based on a reconnaisance field
survey and a review of aerial photographs, no sites were identified with a high level of impact due to
forest activities. A natural slide and three areas of significant bank erosion were noted, but none of

these are directly related to forest harvest.

Summit Environmental Consultants Itd. FINAL REPORT
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Table 4.3

Sowsap Creek Sediment Source Inventory

Location Coordinaies Dimensions(3) Present in{4) Larger in
symbal{1) Lat Long Feature Compasition(2) |  Width Length 195013 1980y 19905
iRk ] () (m) vesno? | vesino? yes/no?
3a nfa nia Trilmtary mog iz wia ¥E5 yes no
b na nfa Tributary 5,2 nfa s ¥is yes na
ic n'a nfa Tritutary 8 nfe nfe yes wes ng
3d nfa nfa Tributary 53, § nfa na ¥eS YEs na
3e na na Tribztary fa g nn i yes ves it
i nfa n'z Tributory s4.p n'a n'a yos ¥es neo
b nia nfa Ernding bank ap 0 3 yas yes no
sc na n'a Trbutary g n'n n'a yes yES no
54 n'e na Eroding bank 54 B 40 20 ves ves no
-1 ' nfa Eroding bank sa, g 20 20 Ves YES 0o
af n'a nfa Tributary 53, 8 na nfa N b= i
{11 Raofar to map: H2 LT, BILMO
2} Coenpasiting i deverenined from acrinl photogephy. Locations which have been checked in the field are indicxed
by m subscript T, Campesitions in brackets isdicate manee ameants of te grvon Ieure
Bl = st '
58 = sand
g = gravel
{3} Widdh is disiance measured afong the siretm, Lengeh s dismases mediered feem the %0¢ fo the zonc ol instiation
{ Iz the case of 2z ervding bank, length refems 1o bank height)
{4} Twn s=ty of aeriz! phooos were exenined i this sudy one set fiawn in 19505 and secand et Mown in 155900
15 nic« Noagml pham coveraze availahle ar e nme of ke Sedimess Sovree Ervertory
{6}y Locatica symbels designaied wizh *R° are referenced by reach locezions (e g B3n s locased in Reach 3)
(T): Locetice symbels designared with & number e referenced by tite rusrbers free the viden transesip
(eg 132 is locared berivess sites 18 and €19)
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5.0 LATEWHOS CREEK

5:1 General description

Latewhos Creek is a tributary of Mabel Lake which onginates in the Park Range between Mabel and
Sugar Lakes, Latewhos Creek discharges into Mabel Lake near the lake’s south end, through Mabel
Lake Provincial Park. Additional descriptive information about Latewhos Creek is found in Table 5.1,
The NTS map sheet covering the creek (82 L/7) 1s provided in Attachment 1. The colour aerial
photographs from 1992-93 are included as Attachment 2, and the 1950s black and white photos are
included as Attachment 3. The video transcripts, photographs, SIS survey forms, and DFO/MELP

Stream Information Summary Sheet are provided in Appendix [,

No videotape is available of Latewhos Creek. Thus the following assessment was based on notes
taken during the helicopter flight, a reconnaisance-level field inspection, and a review of aerial

photographs,

5.2 Reach Descriptions

Reach #1 is the low gradient section which flows across the delta at Mabel Lake. There is potential
fish spawning habitat in the reach, and there are nio obstructions to fish entering the creek from the
lake. The start of Reach #2 is marked by a sharp increase in gradient. It is deeply incised with steep
valley walls, and the gradient alone is likely a barrier to fish migration. Reach #3 is a relatively low

gradient reach with some meanders. However the valley walls are sl relatively steep.

Reach #4 is steeper than Reach #3, with many small tributaries, Reach #5 is the first portion of the

stream located on the upper plateau. There is evidence of good fish habitat, based on low gradient,
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Table 5.1 General characteristics of Latewhos Creek,

Parameter

Information

Map sheet no.

82 LT

Latitude & longitude of mouth

50728 N, 118°42° W

Watershed area (km®) 55.6
Stream length (km) I8

No. of reaches nfa
Discharge (meanhuighest month/lowest month) not gauped

Biogeoclimatic zone(s)

ICHmw2, ESSFwe?

General flow direction sonrthwiest

Next higher order stream or lake Mabel Lake

Land use recreation forestry

Known water licences none

Known fish species no data

No. FI and U1 sites identified none

No. of field sites checked 1

Table 5.2 Stream reach data summary for Latewhos Creek.

Reach # Reach length (m) Gradient (%) Map sheet # Site #'s within
Reach
1 1250 o 82 L7 nfi
2 4000 15 a2 L7 n'a
3 2250 5 52 L7 nfa
4 1250) 17 82 LT n/a
5 S0 ] L ) n/a
3] Q50 3 22 L/10 T3
7 2000 3 32 L/10 nfa
8 1000 17 B2 L0 n/a
Total 13600 nfa
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wider valley walls, and the presence of spawming-sized gravels. Reach #6 shows some channel
meandenng, and the valley has widened. Reach #7 is more confined than #6, with a steeper gradient.
At 17%, Reach #8 is much steeper than #7, Reach 49 marks a return to a lower gradient. Reach #10 i3

a small lake (150 m x 150 m) which forms the headwaters of Latewhos Creek.

5.3 Field Check Site Descriptions

Site #; 1 Date Inspected: Nov. 22/95

Impact Code: (O/Fs+C+F+3 Coordinates: 50°27.53'N 118°43 19°'W
Reach #: 1 Map sheet #: NTS 82 L/7

This site is the crossing of the Mabel Lake Forest Service Road over Latewhos Creek. The
bridge is 13 m wide and has a span height of about 3.0 m. The bridge appears to cause the creck
to be constricted during high flows, but there are no signs of bank erosion or channel instability.

There is bank riprap on both sides of the bridge. At the time of the inspection, the creek was 10
m wide at the bridge, with a depth of 0.5 m and 2 mean gradient of 6%. Flow velocity was

estimated by the floating chip method to be about 0.5 m/s.

The substrate through much of Reach #1 is cobbles and boulders, although there are pockets of
sand and gravel, including some spawning sized gravel. The channel splits in places. and there are
areas with a natural levee, Trees on the delta include cedar, hemlock and aspen. At the upper

end of the delta were a number of trees with root wads, indicating bank erosion upstream.

(Other Sites

Due to snow cover on the day of the site inspection, the survey was limited to an overview
assessment of Reaches #2 and #3. These reaches have steep valley walls, thus no logging has

taken place within the valley, Several tributaries to Latewhos Creek through these reaches have
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had logging in their watersheds. The tributaries have culverts where they cross the Latewhos

Forest Service Road,

Forest harvest has taken place in the upper Latewhos Creek watershed. These areas were not

inspected and no videotape is available to determine if there have been any related impacts.

54 Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 53 A total of seven sources
were identified from the review of aerial photographs, all being tributaries to the main stem of
Latewhos Creek.

5.5 Latewhos Creek Summary and Conclusions

Latewhos Creek originates in the hills between Mabel and Sugar Lakes, and flows down towards
Mabel Lake through a steep canyon. The gradient of Reaches #2 and #3 limits fish access from
Reach #1, which is a short reach in the creek delta. The gradient of Reaches #2 and #3 has also
meant that there has been no forest harvest along these reaches, Logging has taken place on the
plateau, although the degree to which forest harvest has impacted the upper reaches of Latewhos

Creek has yet to be determined.

Summit Environmental Consultants Lid. FINAL REPORT
Praject 511.03 19 289G



Table 5.3

Latewhos Creek Sediment Source Inventory

Location Coordinates Dimensions(3) Present inf4) Larger in
symbaol{1) Lat Long Feature Composition{2) | Width Length 1950's 15950 1990
(M) (W) (m) (m) yes/na? ves/no? vesna?
2a n'a nfa Tributary s, 2 n'a n'a yes yes no
da n'a n' Tribuary s, g n'a n'a ¥e5 YES no
da n'a n'a Tributary s, g n'a n‘a Ves yes o
4b n'a nia Tributary 54, 2 n'a nfa yes yes no
dc n'a n'a Tributary iapg nfa fa yes yes no
Ta nfa n'a Tributary sa, g nfa nfa yes yes no
Th n'a ' Tributary sa, g na na yes yes no
{1): Referta map! 82 L7, 82110
(21 Composition is éetermined from nennl phatographs. Locations which have been checked (n the Geld are indieated
by & subseript T, Compasitions in brackets indicate minor eniounts of the given texture.
50 = il
58 = sand
g4 =gravel
(31 Width s distence mezsured along the stream. Length is distance measured from the toe 10 the zoe of [HAEL
{ In the ease of en eroding bank, length refers to bank height')
{4) Two seis of aorial photos were examined in this study: ane set flown in 1950's and second =et fown in 1990rs
{3} nic- Nosemzl photo coverage nvailable at the time of the Sediment Source In VEOLOTy
(& Location symbols designated with "R” are referenced by reach locations (e.g. R3a i located in Reach 3
{7) Location symbols designated with a number are refercnced by site numbers from the video trenser pt
(e.g. 183 iz located between sites #15 end #19),
Summit Environmental Consultants Ltd, FINAL REPORT
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6.0 TSUIUS CREEK

6.1 General Description

Tsus Creek is a tributary of Mabel Lake. It is known locally as Cottonwood Creek, and the forest
service road is labelled as the Cottonwood Road. It enters the lake on the east side near “The
Narrows” where it forms a delta. Its headwaters are located on the western flanks of Tsuius Mountain
at an elevation of about 1830-1980 m (6000-6500") and some of the flow is derived from glacial
meltwater. Major tributaries of Tsuius Creek include Mabel Creek. Hound Creek, and Whip Creek.

The average gradient is about 6%, and there are some very steep sections as the creek descends into
Mabel Lake. Fish were thought to occupy only the lowest 0.8 km (DFO/MOEP, 1990a). However

large fish (30-40 cm) were observed from the air in the upper watershed.

Additional descriptive information about Tsuius Creek is found in Table 6.1 The NTS map sheets
covering the creek (82 L/9, 82 L/10) are provided in Attachment 1. The colour aerial photographs
from 1992-93 are included as Attachment 2, and the 1950s black and white photos are included as
Attachment 3, The video transcripts, photographs, SIS survey forms, and DFO/MELP Stream
Information Summary Sheet are provided in Appendix IV

Two (2) sites were classified as having high potential impacts due to forest harvest or unknown
activities (Le, “F.1" or “U.1" - see Table 2.1) from the helicopter video, and both were inspected

during November 1994

6.2 Reach Descriptions

A total of eight (8) stream reaches were identified. Gradient and length data for the individual

reaches are found in Table 6.2,
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Table 6.1

General characteristics of Tsuius Creek

Parameter Information
Map sheet no. 82 1/9, 82 L/10
Latitude & longitude of mouth S0°37 48" N lat, 118° 40° 80""W long
Watershed area (km’) 207.9
Stream length (km) 24
| No. of reaches )
Discharge (mean/highest month/lowest month) not gauged

Biogeoclimatic zone{s)

ICHmw2, ICHwk1, ESSFwep

Gieneral flow direction

south then west

Next higher order stream or lake Mabel] Lake
Land use forestry, recreation
Known water licences nane

Known fish species

Coho salmon, Sockeve salmon in dominant Adams
River cycle years only. Fish thought to be in lower 0,8
km only (DFO/MOEE. 1990a). although large fish
were observed in the upper watershed during this
study.

No. of F1 and Ul sites identified 2
No. of field sites checked 2
Table 6.2 Stream reach data summary for Tsuius Creek.
Reach no. | Reach length (km) Gradient (%) Map sheet no. Site nos. within
reach
| 13 2 82 L/10 1-2
2 2.0 A 82 L/10 3-9
3 4.8 5 82 L/10 10-18
- 2.0 b 82 L/10 19-22
s 7.0 3 82 L/10 23-33
i 23 3 82 L/9, B2 L/10 34
7 2.0 1 32L/9 35
® 2.5 16 82 L/9 36-38
Total 24.0 38
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Reach #1 is located on the delta of Tsuius Creck. The gradient is less than 5% and the channel
has good spawning and rearing habitat. It is this reach that is utilized by spawning sockeve. The
delta area has a number of private cabins, and dikes and bank protection have been installed along
the creek. The upper end of the reach is delineated by a 12 m high waterfall that is a barrier to

upstream fish passage.

Reach #2 has a moderate overall gradient (5-10%) with some steep sections, and steep bedrock
canyon walls, The substrate is mostly bedrock with some large cobbles and a small amount of
gravels and sand. Numerous deep pools and small falls are present in this reach of the stream.

The active channel width is 20 - 25 m and the wetted width on the day of the field inspection was

approximately 14 m. The fish habitat is generally poor in this reach.

Reach #3 is a low gradient but deeply incised portion of the stream. Several small tributaries enter the
creek from both sides. Reach #4 is similar to Reach #3, with the exception that the valley is somewhat

wider. Whip Creek and several other streams are tributaries to Reach £3

Reach #5 is a low gradient, meandering reach. There are sections where the valley flat area is several
hundred metres wide, although the valley walls are steep. Hound Creek plus numerous small streams
are tributaries. Reach #6 is also a low gradient, meandering section, with the addition of several
wetlands in the riparian zone. Reach #7 marks a further widening of the floodplain. The reach
possesses excellent spawning and rearing habitat, including deep pools, spawning gravel, and
overhanging vegetation. Numerous large salmonids were observed during the helicopter survey,

despite the presence of significant barriers to fish passage in Reach #2.

Reach #8 is the final reach. It has a steep gradient throughout, and is characterized by natural

avalanche tracks and debris fans which enter the riparian zone,
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6.3 Field Check Site Descriptions

Site #: 4 Date Inspected: Nov, 12/94
Impact Code: Fb/Q+D+N+3 Coordinates: 50°37 19'N 118°39.53°W
Reach #: 2 Map sheet #: NTS 82 L/10

This site is located in the canyon section of Reach #2. The site was originally classified as
Fb/Q-D+U*1 due to the presence of woody debris, but was changed to Fb/Q+D+Ns3 following the
site visit. The potential impact is that woody debris jams may act as a fish barrier. However the
general steepness of the reach plus the presence of water falls severely limit fish access, and as a
result, the presence of debris appears to have little bearing on access. Photo 1 (Appendix IV)
shows the large debris jam at this site which has the potential to be transported downstream at
higher water levels. However, the debris is very old (moss covered), suggesting that it is stable.

The debris appears to be natural in origin and is not a concern for the WRP

Site #; 7 Date Inspected: Nov. 12/94
Impact Code: Fs/Q+F+F+] Coordinates: 50°37.23'N 118°38. 71'W
Reach #: 2 Map sheet #: NTS 82 L/10

This site consists of a logging road (Mabel Lake Forest Service Road) fill slope which is actively
eroding into the stream channel. The toe of the fill slope is on the natural slope above the stream,
but rills and small debris tracks on the exposed slope indicate that sediment is likely being
transported to the stream. The exposed hillslope has a 60% gradient and is mainly composed of

coarse sand and fine gravel. There are some small trees growing on the slope.
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A possible prescription to reduce erosion is seeding the exposed slope with hydro-seeding or
geotextiles, if more surface protection is required. Given the proximity of this site to the sockeye

spawning habitat in the lowest 0.8 km of the creek, this site should be a priority for action.

6.4 Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 6.3. A total of 11 sources were

identified from the review of aeral photographs. Six of the sources are tributaries to the main stem of

Tsuius Creel;,

Three of the identified sources are road fillslopes (Site £7 plus two additional sites not identified by the
helicopter or field surveys). None of the roads were present in the 1950s aerial photographs, indicating
that these are new sources of sediment since that time. Two landslides were also identified from the

aerial photos, Neither was present in the 1950s.

6.5 Tsuius Creek Summary and Conclusions

Two sites on Tsuius Creek were given impact codes based on the helicopter survey ending with
F.1 or U.1 (high potential impact due to either forest harvest or unknown activities). Both sites
were inspected in November 1994.  Following the field inspections, only Site #7 remained with

an F. 1 code:

Site #7 | Logging road fillslope on an incised valley section.  Surface erosion likely is
transporting sediment to the stream. Since downstream areas inclide salmon spawning

habitat, steps should be taken to control erosion.

In addition to Site #7, several other sites were identified from aerial photographs as being sources

of sediment (Table 6.3). These are two additional fill slopes and two landslides.
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Table 6.3 Tsuius Creek Sediment Source Inventory

Lecation Coordinates Dimensions(3} Present inf4d) Larger in
symbol(1} Lat Lang Feature Composition{2) |  Wedth Length 19505 1987 1950's
M) W) {m} [m) yosno? vosfno? vesinoT
7 SOPAT AR [108°38.71°  Head fillslops g, s, 5 i Al no s yes
Ta na nfa Road fillslope B 5850 20 a0 (i yag yes
Rlanfa n'it n'e Tributary E, 52 n'e nfa vEs yes nfa
R3h n'a na Tributary B, 5d n'a nfa WEE veg nfa
17 5073698 | 118%35.33 Slide g, 58 10 150 no yes yes
18 073699 | 118735058 Slide B & a0 200 nfa ves yes
Rda n'a nfa Tributary g, 5a n'a n'o o5 YES n'a
H4b nfa n'a Tributary [ n/a nin ved yi§ o
Riaz n'a n'n Tributary £, 53 n'a nfi yes yes it
23 5073756 | 115°32.80°|  Road fillslope o= b1 70 " yiq yes
Rik m'n nwa Trbutary I, 58 o n'a ¥EL wes n's

(1} Refer lomap i L9 Lo
{2): Compasition i determised froen serial phoograpis. Locations wiich Eave bees checked & the Oeld arc mdicans)
by subscript 'f. Campaaiticos in beackets indicate minor amoarty of the gives 1eamire
sh= ot
25 = sand
g =gravns
{3 Widdy is deiancs meagened along the dream. Lengih is distance measzed fom the toe i the mng af intlsticn
{ Iz the case of an emding bank, kength refers @ hick lsght')
{4} Twn secs of perial photos were examined in this study:. ane et fawn in 19504 and seeand vet flosm in 15905
[5); mic- Mo serizl phosn coverage available af the tme of the Solzment Somme Inverory
(6); Location symbals designated with "R" are referenesd by reach locarions (e g ‘B3a s locsted in Reach 3)
{7} Lorcation symibols designated with a mamber s referste] by ate sumben from the video manscript
fe.g 162 s located between sites 10 and 81%)
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Two tributaries of Tsuius Creek were evaluated as part of this assessment, Hound Creek (Section

7.0) and Whip Creek (Section 8.0). Each has a number of potential sediment sources which

ultimately contribute sediment to Tsuius Creek.
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7.0 HOUND CREEK

T2 General description

Hound Creek is a tributary of Tsuius Creek It onginates in the Sawtooth Range of the Monashee
Mountains, west of Mabel Lake, and enters Tsuius Creck at a point approximately 14 km upstream
from the mouth. Additional descriptive information about Hound Creek is found in Table 7.1. The
INTS map sheets covering the creek (82 L/9, 82 L/10) are provided in Attachment 1. The colour aerial
photographs from 1992-93 are included as Attachment 2, and the 1950s black and white photos are
included as Attachment 3. The video transcripts, photographs, SIS survey forms, and DFO/MELP

Stream Information Summary Sheet are provided in Appendix V.

Only one site was identified from the helicopter survey as an “F.1" site (Table 2. 1). Tt was inspected in

July 1995,

T2 Reach Descriptions

There are a total of four (4) stream reaches identified from the 1:50,000 NTS map. Reach length

and gradient data for the individual reaches is provided in Table 7.2.

Reach #1 has a moderately steep gradient with some areas of confining valley walls, There is
some potentially good rearing habitat, and there are no barriers which would prevent accessing
the creek from Tsuius Creek. Reach #2 is deeply incised with a moderate gradient. These factors
contribute to the generally poor fish habitat. Reach #3 is less steep than #2 at about 5%, but still
has steep valley walls. There is some meandering and several tributaries enter the stream in this

reach.
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Table 7.1. General characteristics of Hound Creek.

Parameter Information

Map sheet no. 82179, 82 L/10
Latitude & longitude of mouth 50°38° 24" N, 11823227 W
Watershed area (km') 324

| Stream length (km) 10,8
No. of reaches 4
Discharge (mean/highest month/lowest manth) not gauged
Biogeoclimatic zone(s) ICHwk1, ESSFwc2
General flow direction southwest
Next higher order stream or lake Tsuius Creck
Land use forestry ]
Known water licences none
Known fish specics no data

No. of F1 and U1 sites identified

1

No. of field sites checked

Table 7.2 Stream reach data summary for Hound Creek.
Reach no. | Reach length (km) Gradient (%) Map sheet no. Site nos. within
reach
] 13 8 82 L/10 I
2 1.8 7 B2 L9, 82 L/10 2-5
3 45 5 82 L/9 £6-8
4 3.3 9 82 L/ B-10
Total 10.8 10
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Reach #4 is mostly within a sub-alpine bowl that forms the headwaters of Hound Creek. The

reach is characterized by a moderately steep gradient and steep valley walls.

13 Field Check Site Descriptions

Site #: 3 Date Inspected: July 5, 1995

Impact Code: Fs/(Q+S+F+] Coordinates: 50°38, 16’ N, 118°30.73°W
Reach #: 2 Map sheet #: 82 L/10

This site is a large landslide track which is up to 25 m wide, and extends from the creek upslope
past a large cutblock on the south side of the creek (Photo 1). A large (30 m across) lobe of
coarse material (up to 1.5 m diameter) is present at streamside, although it does not present a
barrier to fish passage and appeared to be generally stable. Surface water was running along the
base of the slide scar throughout its length on a gravel/cobble pavement. The flow from the scar
flows around the lobe and enters Hound Creek on the downslope side. The road, which passes
along the base of the cutblock, passes over the slide scar, and the flow presently runs over the
road surface and through a partial rock drain. Mangled remnants of culvert suggest that the road
has been washed out on at least two occasions (Photo 2). On the cutblock above the road, the
exposed gully face shows lobes of colluvium overlying glacial till, suggesting that one or more

major slides took place before the area was logged.

[t appears that the landslide track pre-dates road construction and logging, but that the track has
remained active or was re-activated by harvest, About five similar tracks run downslope through
or adjacent to the cutblock. The track immediately to the east (Site #4) and within the cutblock
contains stumps and ground cover (Photo 3), indicating that that track had apparently been stable
for some time, and that logging did not re-activate the slide. The slope below the road remains
forested. In contrast, the apparently active slide track has no stumps or ground cover, and there

are signs of on-going slumping along the gully sides, as well as sheet and rill erosion. Thus the
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slide scar remains a major source of sediment to Hound C reek, and there is a risk of a major slide

re-occurring.

As described above, the track extends well above the cutblock, and it is unlikely that any steps can
be taken to eliminate the risk of a large slide. It may be possible to improve road drainage by
completing the installation of the rock drain (or re-installing a culvert) across the entire road. thus
reducing the risk of the road washing out  The catch basin at the inlet to the drain could also be
expanded to settle out more of the fines washed down from upslope. A slope stability assessment

should be completed before any additional logging or road building takes place along this reach.

7.4 Sediment Source Inventory

A total of three sediment sources were identified on Hound Creek from the aertal photograph survey
(Table 7.3); a single tributary, a landslide, and an eroding gully. The slide (Site#3) and the eroding
gully (Site #4) have been described above.

1.5 Hound Creek Summary and Conclusions

Only one site, Site #3, was identified from the helicopter survey as an “F.1” site (high impact due to

forestry operations). Tt was inspected in July 1995:

Site #3 | Large landslide track. The slide likely pre-dates forest harvest, but harvest and/or road
building appears to have re-activated it. Evidence of surface erosion and minor

mstability. Road over slide track apparently needs frequent repairs.
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Table 7.3 Hound Creek Sediment Source Inventory

Location Coordinates Dimensions(1} Present inj4} Larger in
symbal{1) Lat Long Feature Composition(2} | Width Length 1950 [ty 1991
(M} W) {m} {m} yeso? yesina? vesino?
R2a nin nfa Tributary &, 58 ' i yeg ¥ n'a
3 03807 118300 Slide ] 40 70 o vee yes
4 503825 | 183059 Eroding pully 2,50 I8 (4] no ¥R ¥Es
(1) Refer kv map: 22 LB A2LN0
12); Compusttion is deterinined from asrial photogrphs. Locstican which have been ehecked in the field nre intieansd
bry @ sulbteeripd . Compositions in beackcts indicats misor mmeints of the given s
5i =il
Ha =sand
g =gravel
1y Widih is distance measered along the stream, Length is distases measured fooom the o 10 the oo of initiatian
{ Im the s of nn eroding bank, lengzh refers 1o ‘barsk heighr')
(4} Twa s=ts ol erinl photas were examined in this study: one sl faw in 195Fs e persni sep Davn in 1500
{3} e - No aerial phots coverage availahle a8 the timo of e Sediment Sonre Invensary
(81 Lecation symbeds desipnated with "R" e referenced by reach locatians {e.g H3a 1t located in Reach )
(7): Locatian synshuls designated with & suretber mre referenced by e pmbers from he vides tranweript
(2.4 18a i3 located beriesn sics #18 and §19)
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Other old slide scars in the area of Site £3 suggest the potential for instability. Steps should be

taken to improve road drainage at Site #3. and drainage throughout the slide area should be

assessed to ensure that the road bed is properly drained.
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8.0 WHIP CREEK

8.1 General description

Whip Creek is a tributary of Tsuius Creek  The headwaters are located in a marshy plateau area south
of the Sawtooth Range. Tt flows in a general north-northeast direction until it meets Tsuius Creek
about 4 km downstream of the Hound Creek confluence. Additional descriptive information about
Whip Creek is found in Table 8.1, The NTS map sheets covering the creek (82 L/9, 82 L/10) are
provided in Attachment 1. The colour aerial photographs from 1992-93 are included as Attachment 2,
and the 1950s black and white photos are included as Attachment 3. The video transcripts,

photographs, SIS survey forms, and DEQ/MELP Stream Information Summary Sheet are provided in
Appendix VI.

A total of three (3) sites were coded from the helicopter as “F.1" or “U.1" sites, indicating high

potential impacts due to forestry or unknown activities. All of these sites were nspected in July 1995,

8.2 Reach Descriptions

A total of seven (7) stream reaches were identified. Stream gradient and reach length data for the

individual reaches is provided in Table 8.2,

Reach #1 is moderately steep, which limits the likelihood of fish moving into Whip Creek from
Tsuius Creek. Reach #2, in contrast, has a mean gradient of <3% and 1s situated within a wide

valley flat.

Reach #3 has a moderate gradient with the channel being somewhat incised. The valley walls are

relatively steep along both sides of the creek. The upstream end 1s delineated by a six metre high
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Table 8.1, General characteristics of Whip Creek.

Parameter Information
Map sheet no. 82 L/9, 82 L/10
Latitude & longitude of mouth S0%37°N, 1182 33" W
Watershed arca (km?) 457
Stream length (k) 14.8
No. of reaches 6

Discharge (mean/highest month/lowest month)

not gauged

Biogeoclimatic zone(s)

ICHwk1, ESSFwe2

General flow direction

north and northeast

Next higher order stream or lake

Tsuius Creck

Land use foresiry
Known water licences none
Known fish species no data
No. of F1 and U1 sites identified 3
Na. of field sites checked 3

Table 8.2 Stream reach data summary for Whip Creek.
Reach no. | Reach length (km) Gradient (%) Map sheet no. Site nos. within
reach
| 1.0 17 B2 L/10 1
2 4.8 4 82 L0 2-5
3 1.3 10 82 L/ f
i 6.5 1 82179, 82 L/10 7
3 5.0 5 82 L/10 B-10
fi 0.8 i} 82 L/10 -
7 035 1 82 L/10 -
Total 14.8 10
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waterfall. Reach #4 is characterized by low gradient and several wetlands in the ri parian zone.
There is moderate fish rearing habitat with good cover and some deep pools. Stream banks are

about one metre high with a high percentage of over stream vegetation.

Reach #5 has a mean gradient of about five percent. About 15% of the channel substrate is
bedrock, 60% is cobble/boulder, and 25% is sand/gravel. There are some deep pools, but habitat
values in Reach #5 are generally less than those in downstream reaches. An abundance of

periphyton was noted in the channel.

Reach 76 includes two small lakes (each approx. 500 m long and 200-300 m wide), joined by a
short section of stream flowing through a wetland. The lakes may be suitable for fish rearing,
although the high altitude may mean that the lakes freeze solid in winter. Reach #7 is the

headwaters. The stream is shown as ephemeral on the 1:50,000 scale maps, and fish habitat is

likely poor.

8.3 Field Check Site Descriptions

Site #: 4 Date Inspected: July 5, 1995

Impact Code: Fb.D.F.2 Coordinates: 50°36.02°N 118°31 47'W
Reach #: 2 Map sheet #: 82 L/10

This site consists of a small log jam near a cutblock with a buffer of less than 15 m. The site was
originally coded as Fb/Q.D.U.1 from the videotape, but was changed to Fb.D.F.2 based on the
field inspection. Fish passage was possible on the day of the site visit, but may be restricted
during low flow. The jam is relatively stable as the banks are bedrock and there is no bank
erosion taking place. The presence of the log jam has created some pool habitat, Although the
buffer is small, the riparian understory is well developed and there is good shade cover and a good

source of detritus,
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If convenient (i.e., if another WRP project is initiated nearby), removing the main cross piece of

the jam could be considered. However, it is not a high priority site.

Site #: 7 Date Inspected: July 10/95
Impact Code: QeSeFe3 Coordinates: 50°34 857'N  118°29.056'W
Reach #: 4 Map Sheet: 82 L/9

This site was originally identified as a road crossing with a cutblock on the left, and was coded as
Fb/Q.C.F.1. However, field inspection revealed that although the road comes within 10 m of the
right bank of Whip Creek, it does not cross the channel. There is no evidence that a bridge has
ever been constructed across the channel at this site. There has been some sloughing of the road
fill materials into the creek (Photo 1), however it is thought to have a minor impact upon Whip

Creek.

Site #: 8 Date Inspected: July 10/95
Impact Code: Fs/QeCele] Coordinates: 50°33 951'N 1 18°30.205"W
Reach #: 4 Map Sheet: 82 L/10

A relatively recent bridge crosses Whip Creek at this site to access cutblocks in the headwaters
area of Whip Creek. The bridge is constructed of two old steel flatbed railway cars with wood
decks which span across the channel (Photo 2). The bridge deck is in poor condition and there
are several holes through the deck where sediment is being transported to the creek. There is a
gap in center portion of the bridge, where the two railway cars are joined, that also permits
sediment to enter the creek. There has been some erosion of the road surface that has entered the
creek along the left bank, The input of fine sediments from the bridge and the adjacent road may

affect downstream spawning habitat.
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The bridge should be repaired to meet the standards of the Forest Practices Code. As well. the road

should be repaired and adjacent exposed soils seeded to minimize erosion.

84 Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 8.3. A total of three sources
were identified from the review of aerial photographs, two tributaries and an eroding bank. The

eroding bank is adjacent to Site #8, described above.

8.5 Whip Creek Summary and Conclusions

Three sites on Whip Creek were identified from the helicopter survey as “F.17 or “U.1" sites.
Following the field inspections in July 1995, one site remained with an “F.1” coding indicating high

impacts related to forest harvest activities:

Site #8 | Bridge over creek is in poor condition. Gaps in the bridge surface permit sediment to

be introduced into the stream. Erosion is occurring on adjacent road surfaces.

The bridge should be repaired to bring it up to the standards required by the Forest Practices Code.
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Table 8.3

Whip Creek Sediment Source Inventory

Loecation Coordinates Dimensions 3} Present infd) Lrger in
symibol{1) Lat Long Fenture Composition{2) | Width Length 1950's 1980’ 1590 s
[£al] [ (m} (m) yeshe? | yesno? yesno?
Bla n'n nfa Tributary B 5a n nfa yes Vs i
B2b ' nfa Tribaustary E.33 n'a na Vs yes o
] S0°34.00' | 118730.24']  Eroding bank g5 10 10 rcs ¥ES yes
(E) Relerwm map; b LW, B2 L0
{2} Composition is determized from serial phoiograpls. Locations which heve been checked in the field arc indicased
Yy & subszript T Comgpaositices in brackets indicate minoe amounts af the pven bexhae
st = giR
£3 # sand
g =gravel
Ak Width iz distarce measured aloog the stream. Length b distance measured from the toe to the song of imliation
{ In ibe cave of an eeding hask, length nefon s Bank height')
{4} Twn sen of nenal phodos were examined in thin snady! owe set flown in 19500 end secand sel fiown'in 19900
(3 nfe- Wo serial plato goveage svalsble o the e of the Sediment Source Inveninry
&), Location symbols deslgnased with "R® are referenced by resch locations {e g R3n is kocxed in Reach ¥)
7). Loation symhale desigrated with o minher are referesced by ente sumben fram the vide transcript
(e [Aa b locstod between siim 018 and #19)
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9.0 WAP CREEK

9.1 General Description

The headwaters of Wap Creek are located about 12 km southeast of Three Valley Gap, B.C., in the
vicinity of Mount English, Davis Peak and Joss Mountain. 1t initially flows generally west before
turning and flowing south until it enters Mabel Lake at the lake’s northern end. The middle reach
includes Wap Lake (area 40 ha) and several wetland (swamp/marsh) areas. Major tributaries include
Iron. Devil, Dale, Cavenaugh, Derry and Bowman Creeks, Fish species present include Sockeye,
Coho, and Chinook salmon, Bull trout, Kokanee, Rocky Mountain whitefish, Rainbow trout. and
sculpins (DFO/MELP, 1990b). Two water falls (Frog Falls) located about 29 km upstream of the
mouth restrict the passage of salmon beyond that point. Wap Creek was heavily impacted by logging
activity in the 1940s and 1950s (K. Gray, personal communication, 1994), but natural restoration
processes have at least partially restored stream productivity. However the after-effects of logging

(debris accumulation, erosion and channelization) still limit fish habitat and water quality (DFO/MELP,
1990b).

Additional descriptive information about Wap Creek is found in Table 9.1. The NTS map sheets
covering the creck (82 L/7, 82 L/15, 82 L/16) are provided in Attachment 1. The 1992-93 colour
aerial photographs are in Attachment 2 and the 1950s black and white photos are are in Attachment 3.
Video transcripts, photographs, SIS survey forms, and DFO/MELP Stream Information Summary
Sheet are provided in Appendix VIL

Four (4) sites were given impact codes ending in “F.1" or “U.1" (Table 2.1) from the helicopter video.

All of these sites were inspected.
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Table 9.1.

General characteristics of Wap Creek,

Parameter Information
Map sheet no. 82 L/7, 82 L/15, 82 L/16
Latitude & longitude of mouth 50°44° N lat, 118° 37'W long
| Watershed area (km’) 3522
Stream length (km) 45
Mo. of reaches ]
Discharge (mean/highest month/lowest month) Not gauged

Biogeoclimatic zone(s)

ICHmw2, ICHwk1, ICHvk], ESSFwc2

General flow direction

west then south

Next higher order stream or lake

Mabel Lake

Land use

forestoy,

recreation

| Known water licences

1 (Thres Valley Motel)

Known fish species

Coho, Sockeye*, & Chinook salmon: Bull trout,
Rokanee*, Rocky Mountain whitefish, Rainbow trout,
and sculpins (DFO/MELP, 1990k).

No. of Fl and Ul sites identified

4

Mo, of field sites checked

4

Table 9.2 Stream reach data summary for Wap Creek.
Reach no. | Reach length (km) Gradient (%) Map sheet no. Site nos. within
reach
1 43 | 82 L/7, 82 L/15 1-5
2 3.0 2 82 L/15 6-0
3 12.3 0.5 82 L/15 10-20
4 1.0 ] 82 L/15 21-22 (Wap L))
5 3.0 0.5 82 L/15 23
6 4.5 0.7 82 L1582 L/16 24-27
7 1.0 7 82 L/16 28-31
8 14.0 8 82 L/16 32-42
9 13 6 82 L/1& -
Total 44.3 42
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9.2 Reach Descriptions

There are a total of nine (%) stream reaches identified from the 1:50,000 NTS maps. Information

on reach length and gradient is provided in Table 9.2.

Reach #1 has a mean gradient of 1% and a maximum channel width of 25 m. The banks are
variable in height, ranging from < 1 m up to 3 m. The banks are actively eroding in places. Deep
pools and good cover are present in this reach creating overall excellent fish habitat in some
places, limited by excessive woody debris (see Site #4 below). Several spawning salmon were

seen in this reach during the site visit (November 12, 1994) as well as some salmon carcasses.

Reach #2 runs between the confluences of Cavanaugh Creek and Derry Creek. Tt has a slightly
steeper gradient than Reach #1. Reach #3 is a low gradient (<1%) reach with a wide valley flat
up to about 750 m wide, bordered by alluvial terraces. Reach #4 is Wap Lake, which has an area
of 40 ha. Reach #5 is characterized by tight meanders and a marshy floodplain. Two large ponds
are connected by side channels to the main stem of Wap Creek. Reach #6 is still low gradient, but

the valley is more confined.

Reach #7 begins at Frog Falls which marks the upper limit of fish migration in Wap Creeck. The
average channel gradient is about 7%, Reach #8 is a long (14 km) reach confined in a v-shaped
valley. Reach #9 is made up of two small lakes, joined by a short section of stream, that make up

the headwaters of Wap Creek.
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9.3 Field Check Site Deseriptions

Site #: 4 Date Inspected: Nov. 12/94
Impact Code: Fb/Q+D+F+1 Coordinates: 50°44 69'N 118°34 90'W
Reach #: 1 Map sheet #: NTS 82 1./7

In this case, “Site” refers to the majority of Reach #1. The floodplain was logged to streamside,
including islands in the stream, and burned. Cover on the floodplain is presently dominated by
alder and willow with some cedar. The stream banks are vertical and composed of interbedded
fluvial and lacustrine sediments, and layers of peat (Photo 1. Appendix VII). The bank
stratigraphy indicates changes in the level of Mabel Lake through the post-glacial period,

including periods when the area around the site was covered by wetlands.

Site impacts are largely associated with large debris piles and log jams. As well, there are
remnants of an old bridge that used to cross the creek. The collapsed bridge abutments (Photo 2)
are located at the downstream end of a portion of the channel with extensive amounts of LWD.,
At high water levels much of this debris could potentially be washed downstream and into Mabel
Lake. The large amount of LWD in the channel is contributing to increased bank erosion of the
lefi bank (Photo 3). The bank erosion continues for a distance of 200 - 300 m. There is a side
channel approximately 200 m upstream from the abandoned bridge which is completely blocked at
the upstream end by debris. A beaver dam was noted on a side channel 700 m upstream from the
washed out bridge. Several spawning salmon and some redds were observed at this site on the

inspection date. Evidence of fish consumption by bears was also present.

This reach would benefit from a program of debris removal and stabilization. Since the reach is
utilized by salmon, considerable care should be taken during the planning and implementation of

any restoration programs.
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Site #: 35 Date Inspected: Nov. 12/94
Impact Code: Fs/(Q+S/D+F+1 Coordinates: 50°52 78'N | 18°26.78, W
Reach #: 8 Map sheet # NTS5 82 L/16

Site # 35 is an incised section of the channel just downstream from a bridge crossing. The road
above the left bank was built across an exposed slope that was partly blasted into bedrock. and
blasted boulders form part of the fill slope. The cut and fill slopes also contain exposures of
unconsolidated material. The stream bed includes large colluvial boulders and cobbles. Photo 4
shows the fill slope above the stream. Heavy snow cover prevented a comprehensive look at the
type of material entering the channel, but fine sediments trapped behind boulders at the toe of the
slope indicate that some erosion is taking place. Several large trees on the slope just downstream
of the exposed slope were leaning toward the channel suggesting instability. Some LWD was

noticed in the channel but it appears that the majority is very old and covered with moss.

A detailed assessment of this site is recommended to assess slope and road stability. Possible

remediation measures include seeding of exposed slopes and improving road drainage.
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Site #: 36 Date Inspected: July 10/95
Impact Code: Fs/Fb/Qe5/DeFe] Coordinates: 50°52,500'N 118°26.396"W
Reach #: 8 Map Sheet: 82 L/16

Wap Creek at this site is confined in a narrow valley with steep side-slopes of 70-80%. The
channel of Wap Creek has a gradient of 8-10% and the channel bed is dominated by cobbles and
boulders. Logging occurred along both banks of Wap Creek several decades ago, Two logging
roads are located along the right bank. An old inaccessible road is located approximately 10 m
from the right bank of Wap Creek. A new logging road (Wap Creek Main) has been constructed
higher up on a terrace. A cutblock, logged in 1974-1979, is located above the new road.

A large debris flow has initiated from the newer forestry road, impacting the right bank of Wap
Creek at this site (Photo 5). The debris flow occurred through colluvial surficial materials
overlying bedrock on a steep side slope (70-80%). The failure appears to have initiated at the
road fill, as there was no evidence of instability in the road bed. The debris flow traveled
approximately 100 m downslope before it started to deposit a large fan of debris along the right
bank and into the channel (Photo 6). The debris did not appear to impact the left bank, however a
lobe of sediment and LWD has been deposited in the channel. The LWD has created some large
(1 m) waterfalls which may form a barrier to fish migration. There has been some localized bank
erosion and scouring of the channel bed to accommodate flows through the debris. There is
potential for good rainbow trout fish habitat at this site, however fish may not be present at this
site due to possible barriers downstream at sites #28 and #30. No fish were observed when the

site was inspected,

Potential remedial actions include re-vegetating the slide face to prevent further surface erosion
from the slope, selective stabilization or removal of LWD deposited in the channel, and improved

road drainage. This site is considered to be a high priority WRP site,
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Site #: 37 Date Inspected: July 10/95
Impact Code: Fs/Fb/(JeS/DeFe] Coordinates: 50°32. 295N  118°25 8990°W
Reach #: 8 Map Sheet: 82 L/16

A large slide from a glacial terrace on the right bank has impacted Wap Creek by introducing a
large amount of sediment and LWD to the channel Two forestry roads are located along the
right bank. The newer forest road (Wap Creek Main) is located approximately 100 m back from
the right bank on the top of the glacial terrace. An older road is located at approximately mid-
slope on the glacial terrace face and is within 20 m of the right bank. There is evidence of logging

along both banks at this site, and many stumps remain along the banks and in the channel.

The slide at this site is approximately 200 m wide and 50 m long. It appears that the old road cut
situated mid-slope on the terrace face may have unloaded the slope and initiated the slope failure,
However, logging of the terrace slope when the old road was built may have also contributed to
the slope failure. The slide face has revegetated with deciduous vegetation, and appears to have

stabilized. No active erosion of the slide face was observed.

A large amount of LWD and sediment has been deposited in the creek for approximately 200 m.
The majority of the debris is logging related, with some natural debris. A 2-3 m high waterfall has
been created by a LWD jam formed in the channel (Photo 7). Approximately 90 m® of sediment
has been stored behind this LWD jam. There has been some localized bank erosion as flows are
deflected around the debris deposited in the channel. Much of the debris at this site appears to be
unstable. If the LWD jams storing sediment collapse, a large amount of sediment and LWD
would be washed downstream. Large boulders were observed buried in the channel, indicating
that a very large amount of sediment has been input to the channel at this site. This site would
benefit from selective removal and stabilization of LWD in the channel. As well, drainage

patterns along the old road should be evaluated.
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94 Sediment Source Inventory

A total of nine sediment sources were identified from the review of aerial photographs (Table 9.3)

Three of the sources are tributaries to the main stem of Wap Creek. The remaining sources include
four eroding banks and two landslides. None of the eroding bank sites were present on the 1950s
photos, suggesting that forest harvest since then has contributed to bank instability. One of the slides

was present in the 1950s, but had grown larger by the time the aerial photographs were taken in the
1960s.

9.5 Wap Creek Summary and Conclusions

Wap Creek is a major tributary of Mabel Lake. The creek was heavily impacted by historic logging
which has reportedly affected stream fish populations. Four sites were identified from the helicopter
survey as “F.1" or “U.1" sites. All sites were inspected. Following the inspections, all four sites

maintained a code ending in “F.1.", indicating a high level of impact due to forest harvest activities.

Site #4 “Site” actually refers to much of Reach #1. Considerable large woody debris is

contributing to bank erosion and blockage of side channels.

Site #35 | Erosion from adjacent road cut and fill slopes. Leaning trees suggest slope instability.

Site #£36 | Debris flow introduced sediment and LWD into stream. Debris still potential fish

barrier. Exposed mineral soils present.

Site #37 | Landslide. Now apparently stabilized. Considerable woody debris in channel which

may not be stable. Debris is trapping sediment.

In addition to the above sites, the review of aenal photographs found several additional sources of

sediment which were present in the 1990s but were not present in the 1950s,

Stemmit Environmental Consultants Led. FINAL REPORT
Project 311.03 47 328196




F i

Table 9.3 Wap Creek Sediment Source Inventory
Location Coosdinates Dirnensions{3 ) Prasent in(d) Lurger in
symbol{ 1) Lat Long Fealure Composition(2) | Width Length 1950 1990 1990%
i} W {1} {m] yesno! yeane! yeano?
9 nin 118°33.01" Tributary 5, g 1wn na yex e
13 n'n LI8°34.01'  Froding bunk 88, g, | 10 5 nao Ve v
20 n'n 118%33.99' Trilustary o, g nn s yos yes
6 i'a 11825 18| Eroding bank g, g, ] 6 o yes yug
a n'n HE* 2797 |  Eroding bank g, 4 10 20 na yee yes
34 n'n 118°27.11" Slides i, g 4l 70 you yea yes
3% 302575 [ LI8°26.30°|  Eroding bank g 1] 4 fie yes yes
36 n'n 1182637 Elides B, g an ‘Fﬂ Vis yes ¥en
38 n'a 118°25 45 Tributory B n'a n's yes yis n'a
1k Reler to map: B3 LAD BT LS
{2k Compowsion @ detennmed from nerial phologrpbs. Locaiices which have been checked in the feb wre 2bicaied
by a mubezzt 7. Compeosition in brackeis indicate siumar amaitnss of the gves lexre,
g = ajif
5 = 5and
g = gravel
(33 Width = destance siicasured aloeg the stream. Lemgth o dotance measured from the toe o the zome of inftition
{ In the ease of mn eroding bank, length refers b ntdt Iuenged)
(4} Two 3=t ol neral pholos were somined i this shody; one sol Sown m 1950 and seound s=1 Bown iy 1550
{3k n'e - Mo senal phota coverage rvskible ol the Bme of the Sediment Smase Inveminey
(6} Locution symbels desyzad with “R= sro referenced by reach locations (e g ®3n i boeatod m Reach 3)
{71 Location symbals designated with a nomber nre roferenced by sits mumbers fom (e video tramactipl
le.p 1Ea is locsied botween sites #§5 and #19)
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10.0 KINGFISHER CREEK

10.1 General Description

Kingfisher Creek originates in the Cariboo Plateau about 15 km east of the town of Sicamous. within
Ecological Reserve 49. It flows in a general southerly direction until it joins the Shuswap River just
downstream of the outlet from Mabel Lake (50° 37'N lat. 118° 45°W long) at the small community of
Kingfisher. Its major tributaries include Danforth Creek and Hunters Creek  Fish species include Coho
salmon and Rainbow trout, and a number of salmonid enhancement projects have been inplemented in
the Kingfisher Creek watershed (DFO/MOEP, 1990c). The stream is thought to be capable of
supporting higher fish densities, with Rainbow trout and coho being the target species (DFO/MOEP,
1990c). “Violent” flooding is considered a limitation (DFO/MOEP, 1990¢),

Additional descriptive information about Kingfisher Creek is found in Table 10.1, The NTS map
sheets covering the creek (82 L/10, 82 L/15) are provided in Attachment 1. The 1992-93 colour aerial
photographs are in Attachment 2 and the 1950s black and white photos are are in Attachment 3
Video transeripts, photographs, SIS survey forms, and DFO/MELP Stream Information Summary
Sheet are provided in Appendix VIIL.

A total of 13 sites had codes ending in “F.1” or “U.1” (Table 2.1) on the basis of the helicopter video,
and five of these were inspected during the fall of 1994, The remainder were inspected in July 1995,

10.2 Reach Descriptions

A total of eight (8) stream reaches were identified. Length and gradient data for the individual

reaches are provided in Table 10,2,
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Table 10.1. General characteristics of Kingfisher Creek

Parameter Information
Map sheet no. 42 L/10, 82 L/15
Latitude & longitude of mouth 50°37° Nlat, 118° 45'W lang
Watershed area (km’) 1918
Stream length (km) 24
No. of reaches 8
Discharge (mean/highest month/lowest month) not gaugred
Biogeoclimatic zones & subzones ICHmw2, ICHwkI1, ICHvk], ESSFwc2
General flow direction south

Next higher order stream or lake

Shuswap River

Land use

suburban, agriculture, forestry

Known water licences

-

3

(School District 89, Kingfisher Community Club,

Kingfisher SEP)
Known fish specics CO,RB
. (DFO/MOEP, 1990c¢).
No. of F1 and U1 sites identified 15
Mo. of field sites checked 13

Table 102 Stream reach data summary for Kingfisher Creek.

Reach no. | Reach length (km) | Gradient (%) Map sheet no, Site nos. within

reach
I 1.3 2 82 L/10 1-3
2 33 2 82 L/10 4-8

3 43 1 82 L/10 9-16

4 1.3 2 82 L/10 19-21

5 4.0 2 82 L/10 22-28

6 3.0 4 82 L/10 29-32

7 8.5 11 82 L/10, 82 L/15 33-41
Total 24.0 41
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Reach #1 is characterized by a wide (20 - 25 m) channel with a low gradient (2%). The
floodplain is of variable width and is confined by relatively steep slopes where the river has cut
down through fluvioglacial terraces. The substrate is mainly small cobbles and large gravels but
has many areas with spawning sized gravel. Some deep pools, undercut banks, overhanging

vegetation and side channels are present in this reach creating moderate habitat for some fish

species.

Reach #2 has moderate fish spawning and rearing habitat, and some small salmon were observed
at the time of the field inspection. Many deep (>1 m) pools, overhanging vegetation, and
boulders are providing good cover for fish rearing, Several areas of spawning sized gravels were
wdentified along the stream banks. The stream channel is confined by a steep bedrock slope in

places.

Reach #3 has a similar gradient to reach #1 but the channel is narrower (width approx. 16 m).

The substrate is generally smaller in size and has many areas with spawning size gravel. At site
#13 within this reach, 10 adult salmon were observed ranging in size from 50 - 70 ¢m fork length.
The large debris jam at this site was preventing upstream migration of these salmon. Deep pools

and good cover are present in this reach creating an overall excellent fish habitat,

Reach #4 has excellent fish spawning and rearing habitat. The channel meanders within a wide
floodplain, and there are many side channels and abundant off-channel habitat. There are
numerous pools greater than 2 m deep to provide over-wintering habitat for resident fish.

Hundreds of salmon fry (30-50 mm length) were present in the pools within the reach when the

reach was inspected,

Reach #5 is similar to Reach #3, with a slightly higher proportion of cobbles in the substrate. No

fish were observed in this reach, but heavy snow cover obscured much of the channel.
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Reach #6 is somewhat steep than Reach #5, and the valley is more narrow. There is potentially
good rearing habitat in the reach, and perhaps some spawning habitat. Reach #7 is marked by an
increase in gradient. The channel is incised throughout, and there are numerous avalanche tracks
and ephemeral streams entering the main channel. Reach #8 is the headwater. The downstream
boundary is delineated by a small lake at the base of an avalanche track. The lake outlet is

blocked by woody debris.

10.3 Field Check Site Descriptions

Site #: 3 Date Inspected: Nov, 14/94

Impact Code: Fb/Q-DeN/F-1 Coordinates: 50°37.15'N 11844 25'W
Reach #: 1 Map sheet #: NTS 82 L/10

The site is located just west of the Kingfisher community landfill. The level floodplain areas are
bordered by fluvioglacial terraces with relatively steep slopes. The floodplain was logged to
streamside in the past, but natural regeneration has occurred. Terrace materials around the
landfill are primarily coarse sands. The floodplain deposits consist of interbedded sands, aravels
and cobbles. Large cobble (25 cm diameter) are present on the floodplain surface in places. Some

trees along the river bank are angled toward the stream suggesting active bank erosion.

[mpacts at Site #3 consist of one large debris jam and a substantial amount of LWD scattered
throughout the (Photo 1, Appendix VIII) for a distance of about 400 m. Photo 2 shows the
eroding left bank immediately adjacent to the floodplain. Most of the debris appears unstable.

The debris piles have apparently caused scouring out of some deep pools and accumulations of

gravel and sand deposits.

Selective removal and/or stabilization of woody debris could prove beneficial at this site.
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Site #: 5 Date Inspected: July 7/95
Impact Code: N/A Coordinates: 50°38341'N  118%44 854'W
Reach #: 2 Map Sheet: 82 L/10

Kingfisher Creek at Site #5 in incised into a deep canyon and the channel is frequently confined by
bedrock outcrops. A small debris jam with trees across the channel was identified from the video
transeript and coded as Fb/QeDeUs1. However, no debris jams were noted between sites #4 and
#8, and the debris accumulations noted from the video transcript have presumably been washed
out since the time of the helicopter survey. There are occasional pieces of woody debris along the

channel banks, but these have a minor impact upon either fish habitat or Kingfisher Creek,

Site #: 6 Date Inspected: July 7/95
Impact Code: N/A Coordinates; 50°38.341'N 11844 854"W
Reach #: 2 Map Sheet: 82 L/10

Kingfisher Creek at this site is very similar to Site #5. A large debris jam on the left was noted on
the video transcript and coded as Fb/QeDsls1. However, no debris jams were observed between

Sites #4 and #8, and the debris accumulations noted on the video transcript have presumably been

washed out.

Site #: 8 Date Inspected: July 4/95

Impact Code: QeDeN/Fe3 Coordinates: 50"38'N 11845 02°W
Reach #: 2 Map Sheet: 82 L/10

A large amount of debris covering the channel was noted from the video transcript at this site, and
the site was originally coded Fb/Q.D.U.1. However, no debris jam covering the channel was

encountered during field inspection of the site. Two small debris piles were observed on the left
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bank of Kingfisher Creek. LWD in the debris piles is of both forestry and natural origin. It is
believed that prior to the spring freshet, these debris piles may have covered the channel. The

amount of debris present at this site has little impact upon Kingfisher Creek.

Site #: 9 Date Inspected: July 4/95
Impact Code; Fb/QeCeFe3 Coordinates: 50°39 368'N 118"45.083'W
Reach #: 3 Map Sheet: 82 L/10

Kingfisher Creek at this site is a moderate gradient (5%) meandering river within a 50 m wide
floodplain. A very old bridge crossing is present at this site, however only the concrete bridge
abutments remain. The abutment on the lefi bank is still in its original position and is stable. The
abutment on the right bank has shifted so that it is oriented lengthwise into the channel. The right
bridge abutment has constricted the channel by approximately 3 m. and flows have scoured a large
2 m pool in response. There is a potential for a debris jam to form at this site due to the
constricted channel. A small accumulation of LWD trapped by the right bridge abutment provides
proof that the potential for LWD jams at this site does exist (Photo 6). At present, Site #9 has
had a minimal impact upon Kingfisher Creek and is considered to be a low priority site for

restoration.

Site #: 13 Date Inspected: Nov. 14/94
Impact Code: Fb/Q=D=N/F+1 Coordinates: 50°39.90'N 118°%45.09'W
Reach #: 3 Map sheet #: NTS 82 L/10

Site #13 consists of a series of log jams around an island. There is a large debris jam (Photo 3)
which has completely blocked the main channel on the right bank of the stream at the downstream
end of the channel. At the time of the survey, approximately 10 adult salmon were stranded in the

pool at the downstream end of this debris jam. The side channel around the lefi side of the island
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in is partly blocked by debris at the upstream end of the island. Immediately upstream from the

debris jam there is more LWD in the main channel,

On the left bank the channel runs along the edge of the floodplain against the valley slope. There
is a cut block on the floodplain on the right bank where a buffer strip was retained, Some tree
blowdown is oceurring along the buffer and along the stream bank near the lower log jam. Soil

conditions in the cut block are wet, and cattails occupy some of the depressions.

This site is a candidate for WRP. The site is located downstream of an existing salmonid
enhancement project on Danforth Creek and log jams restrict fish access. As well, there is

relatively good access to the site through the cut block.

Site #: 19 Date Inspected: July 7/95
Impact Code: Fb/Fs/QeDeN/Fe | Coordinates: 50°41.216'N  118°44.965"W
Reach #: 4 Map Sheet: 82 L/10

Kingfisher Creek at this site is composed of multiple channels which span across the 50-70 m
wide floodplain. Riparian logging occurred along the banks of Kingfisher Creek several decades
ago. Islands present in the channel range from unstable ephemeral bars to stable vegetated islands

with >10 years growth of coniferous and deciduous vegetation.

Several large debris jams were observed in the channel at this site for at least 500 m upstream
from site #19. Between the debris jams, the channel of Kingfisher Creek is relatively free of
LWD. The debris jams appear to be stable and composed of a combination of natural and
logging-related debris. There are significant accumulations of sediment upstream of some of the
debris jams. One large natural debris jam was observed, originating from windfall of several old
hemlock trees across the channel. None of the debris jams observed formed a barrier to fish

migration at the time of the site inspection, however there is potential for barriers to be created.
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Flows have scoured pools beneath the debris, creating excellent rearing habitat for fish.

Numerous salmon fry were observed in side channels and small pools at this site.

Site #: 20 Date Inspected: July 7/95
Impact Code: Fb/Fs/QeDeN/Fs | Coordinates: 50°41 216N 11844 965°W
Reach #; 4 Map Sheet: 82 L/10

Site #20 can be considered as part of the same site as Site #19. The entire length of channel
between Sites #19 and #20 (approximately 500 m) is very similar in character, with sporadic

accumulations of LWD,

Site #: 23 Date Inspected: Nov, 14/94
Impact Code: Fb/Q«D«N/F=] Coordinates: 50°44 41°'N 118°44.13°W
Reach #: 5 Map sheet #: NTS 82 L/10

[mpacts at Site #23 consist of LWD in the channel. Access to this site was not possible on foot
due to the heavy snow cover. The downstream limit of the cut block as seen from the bridge is
shown in Photo 4. It was not possible to determine if the LWD was natural or forestry related.

However, given the amount of forest harvest debris throughout the reach, it is likely that this site

also has remnant woody debris from logging,
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Site #: 25 Date Inspected: Nov. 14/94
Impact Code; Fh/(QeDsF+] Coordinates: 50°42 62'N 118°45.29°W
Reach #: 5 Map sheet #: NTS 82 L/10

Site #25 was initially assigned an F»2 code from the video, Tt was visited in the process of trying
to access Site #23. The large amount of LWD in the channel (Photo 5) that was of logging origin
warranted changing the classification to Fo1, These accumulations of LWD have caused large
amounts of gravel and cobbles to be deposited upstream of the debris. If the debris mobilizes, a
flush of sediment could be released downstream. Some of the debris is natural in origin, probably
originating from the eroding banks. The cut block along the left bank has approximately 20 years

of regeneration and has a buffer retained along its length.

Site #: 26 Date Inspected: July 7/95
Impact Code: Fb/Fs/QsDeFs] Coordinates: 50°43 47'N  118°4526’W
Reach #: 5 Map Sheet: 82 L/10

Site #26 is approximately 1 km downstream from Site #28 A forestry road comes within 10 m of
the right bank of Kingfisher Creek. Several old stumps were observed along the channel banks,
indicating that riparian logging has occurred several decades ago. LWD has accumulated in
discrete debris piles along the channel similar to that seen at Sites #19-25, Three discrete debris
jams were observed during field investigation to this site. The channel in between the debris jams
was relatively free of debris. The debris jams observed are causing localized scour of the channel
banks upstream of the debris jam and are also trapping large amounts of bedload. Several large
trees along the channel banks have fallen across the channel due undercutting and erosion of the
channel banks. It is believed that the majority of the LWD in the channel is a result of the riparian

logging that occurred at the site several decades ago.
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There is excellent fish habitat at this site. Several side channels, overhanging riparian vegetation,
and undercut banks provide good rearing habitat for fish Many of the gravel bars have spawning-
sized gravels. One of the debris jams observed at this site may pose a barrier to fish migration.

This site would benefit from selective removal and stabilization of debris in the channel

Site #: 28 Date Inspected: July 7/95
Impact Code: Fb/Fs/QeDeFe| Coordinates: 50°43 47'N  118°45 26°'W
Reach #: 5 Map Sheet: 82 /10

Kingfisher Creek at this site is a low gradient, anastomozed stream which is very similar in
appearance to Sites #19-#26. However, a large amount debris is scattered throughout the channel
at this site which has not accumulated in discrete piles along the length of channel. Riparian
logging along the channel banks has occurred several decades ago, and it appears that the banks
have become inherently unstable. The channel banks (1-2 m high) appear recently undercut,
exposing gravel, cobble, and sand materials, A large proportion of the channel substrate appears

to be mobile, based on recent accumulations of gravel bars in the channels of Kingfisher Creek.

There is a large amount of LWD and debris jams scattered across the 50-70 m wide floodplain at
this site. The debris appears to be both natural and forestry related. Some of the LWD has cut
ends and is presumably related to the historical logging in the area. Several debris jams have
accumulated at the entrance to side channels and eventually have blocked flows to the side
channel (Photos 6 and 7). Kingfisher Creek has carved a new channel through the floodplain in
response to the debris jams. LWD in the channel has enhanced fish habitat at this site through the

creation of pools scoured beneath the LWD,

Due to the large forestry impact at this site, it has been recommended for further attention under

WRP. Potential restoration projects include selective removal or stabilization of LWD in the
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channel. Also, the side channels should be cleared of debris since they form potentially good

rearing habitat,

Site #: 31a Date Inspected: Nov. 14/94
Impact Code: Q+CF+3 Coordinates: 50°44 41° N 118°44 13° W
Reach #: 6 Map sheet #: NTS 82 L/10

Photos were not taken at this site mainly due to the snow cover of the channel substrate and
surrounding features. The bridge crossing at this site was not noted on the video and the site was
assigned an Q+C-F+3 classification in the field. There are cut blocks on both sides of the channel
at this site, both with buffers ranging from 10 - 20 m wide. Some erosion of the stream banks
was noted as well as some LWD but all appears to be natural in origin. The banks range from 0.5
- 2.0 m in height and are composed of coarse sand and gravel. The stream substrate is large

cobbles and boulders.

10.4 Sediment Source Inventory

A total of eight (8) sediment sources were identified on Kingfisher Creek from the aerial photograph
review (Table 10.3). All were tributaries to the main stem. In addition to these major sources of
sediment, there are cases of accelerated bank erosion in many areas, usually associated with

accumulations of woody debris.

10.5 Kingfisher Creek Summary and Conclusions

Kingfisher Creck is utilized by Coho salmon as well as Rainbow trout and other fish species. Like
nearby Wap Creek, it was heavily impacted by historic logging which has reportedly affected
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Table 10.3 Kingfisher Creek Sediment Source Inventory

Location Coordinates Dimensions{3) Present in(4) Larger in
symbal{1) Lat Long Feature Compaosition(2) |  Width Length 10505 1990's 1950's
() ] (m) () vesno? | yesino? vesno?
12 n'a 118°45.15' Tributary s, 8 nin n'a ves yes n‘a
17 nia 118°45.08 Tributary i, ¢ na nfa yes ¥ES n'a
21 S0°35.05" | 1183483 Tributary s, g nfa nfa yes yes n'o
20 i 118°4537"|  Tributary 54, n'a n'a yes yes nfa
RTa nfa n/a Tributary sn g n'a n'a Ye§ nfa a
R7b nia n'a Tributary sa, g n'a n'a ves n'a 1
36 n'a 118°45 63" Tributary st £ n'a nfa yes n'a na
34 n'a | 18°45.59" Tributary s, 2 n'a i vos nfa n'a

{1 Befer to map: 2 Vib 82LA5
{2} Compasition is determined from aerial photopraphs. Locations which have been checked i the field are indicated
b & qubgeript . Compasitions in brackets indicate minar amounts of the given texture.
=1 = silt
53 = sand
g = gravei
{3): Widih is distance measured aionp the stream, Length {5 distance measared from the toe to the zone of initiation
{ In the case of an eroding bank, length refers 10 ‘bank height')
{4): Two sets of serial photas were examined in this study: one szt fiown in 1950°% and second set flown in 1990’
(5% /e - Mo aeral photo eoverage availobls a1 the time of the Sediment Source Inventory
{6} Location symbols designated with "I are referenced by reach locagions {e.g. B3a s bocated in Beach 3),
{7): Lacation symbols designated with a number are referenced by site numbers from the video ranscopd
(e 18213 located between sites #18 and £19),
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stream fish populations. A total of 13 sites were classified as “F.1” or “U.1” from the helicopter video,

and five of these were inspected during the fall of 1994 The remainder were inspected in July 1995,

Following the inspections, eight sites maintained an impact code ending in “F.1.", indicating a high

level of impact due to forest harvest activities.

Site #3 Debris jams, many appear unstable. Sediment accumulations behind some jams.

Bank erosion.

Site #13 Large debris jams blocking fish access around an island. Blow down into

channel from adjacent cutblock,

Sites #19, 20, | Large woody debris spread throughout reach. Potential fish barriers (main stem
23, 26, 26 and side channels). Sediment accumulating behind some debris piles; risk of

sediment Hush.

Site #28 Similar to Sites 19-26, except debris is more scattered. Channel shified and

active bank erosion. Side channel blocked,

[t 15 clear from the above that excessive amounts of large woody debris is the main type of habitat
degradation found in Kingfisher Creek, The debris is contributing to bank erosion and is a barrier to
fish passage. Although fish passage along the main stem is blocked in some places, at least through
part of the year, access to side channels is more frequently blocked. The side channels are important
for fish rearing. In some places, the debris is relatively stable and has contributed to habitat values by
creating pools. The development of any restoration plan for Kingfisher Creek will need to address the

balance between the positive and negative impacts of woody debris on stream habitat values.
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11.0 COOKE CREEK

1.1 General description

Cooke Creek originates in the Hunters Range about 10 km east of the south end of Mara Lake. Tt
flows southeast then south, and discharges into the Shuswap River about 10 km downstream of the
Mabel Lake outlet, Additional descriptive information about Cooke Creek is found in Table 11.1. The
NTS map sheet covering the creek (82 L/10) is provided in Attachment 1 of the final report. The 1992-
93 colour aerial photographs are in Attachment 2 and the 1950s black and white photos are are in
Attachment 3. Video transcripts, photographs, SIS survey forms, and the DFQ/MELP Stream
Information Summary Sheet are provided in Appendix [X.

A total of six (6) sites were given a code of “F.17 or “U.1” (Table 2.1) on the basis of the helicopter

survey. Eight sites were inspected.

1.2 Reach Descriptions

A total of four (4) stream reaches were identified. Gradient and reach length data for the individual

reaches are found in Table 11.2.

Reach #1 is a low gradient reach with a wide floodplain. It is accessible to fish present in the Shuswap
River. The upstream end of the reach is delineated by a culvert crossing which is likely a barrier to
upstream fish migration. Reach #2 is characterized by good fish spawning and rearing habitat. There
reach includes many areas with spawning sized gravel, a split channel, deep pools and abundant cover.
The upstream end is delineated by a series of waterfalls totalling a 4 m drop. Reach #3 has better fish
habitat on average than Reach #2, but is probably not accessible to fish migrating from Reach #2 due to
the waterfalls. Habitat values include a low gradient, overhanging banks, deep pools, and side
channels.
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Table 11.1. General characteristics of Cooke Creek

Parameler Information
Map sheet no. 82 L/10
Latitude & longitude of mouth 30°35.96° N, 118°50.6" W
Watershed area (km’) 703
Stream length (km) 155
No. of reaches 4
Discharge (mean/highest month/lowest month) not gauged
Biogeochmatic zone(s) [CHmw2, ICHwk1, ESSFwep
General flow direction east and south
Next higher order stream or lake Shuswap River
Land use agriculture, forestry
Known water licences I

(Kingfisher Environmental Interpretive Centre)

Known fish species no data. KO* in Shuswap R. near mouth of Cooke Cr.
No. of F1 and Ul sites identified i
No. of field sites checked 8

Table 11.2 Stream reach data summary for Cooke Creek.
Reach no. | Reach length (km) | Gradient (%) Map sheet no. Site nos. within
reach
1 1.0 g 82 L/10 1-2
2 4.5 6 82 L/10 3-9
3 2.8 7 82 L/10 10-12
4 73 13 82 L/10 13-19
Total 15.5 19
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Reach #4 has a moderate gradient with a frequently confined channel and steep valley walls. The

substrate includes a high percentage of cobbles, There is potentially good fish rearing habitat,

characterized by abundant cover and a split channel

11.3 Site Descriptions

Site #: 3 Date Inspected: April 6/95

Impact Code: QeSeNeZ Coordinates: 50°36.74'N 11850 85'W
Reach #: 2 Map Sheet: 82 L/10

This site was originally coded as Fs/Q.S.F.1 based on the presence of two landslides which approach
the channel. Following the field inspection and a review of aerial photographs, the code was changed

to QeSeNe2 since the slides appear to be natural in origin, The failure slope is about 75%,

Site #: 4 Date Inspected: April 6/95
Impact Code: QeS/DeFs2 Coordinates: 50°37.18'N  118°50.66"W
Reach #: 2 Map Sheet: 82 L/10

Ongmnally coded Fs/Q.8.N.2, the coding was changed to QeS/DeFe2 after the field inspection and
aerial photo review. Although the slide originates about 35 m downslope of a logging road, the
slide does not appear on photos which pre-date road construction, indicating a link between the
presence of the road and the slide. While the slide did apparently extend to the stream, it is now
apparently stable and is being revegetated naturally, The slide face has a slope of about 70% and

15 made up of coarse sand and gravel.

Although not presently impacting the creek directly, this slide and adjacent areas should be

inspected periodically to ensure that road drainage is adequate and that the slides remain inactive.
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Site #: 6a Date Inspected: April 6/95
Impact Code: QsSeFe] Coordinates: 50°37 49°N  118°50.63"W
Reach #: 2 Map Sheet: 82 L/10

This site was not detected during the helicopter flight, but was identified during the field inspections of
nearby sites. It consists of two relatively new landslides which originate from a forest road fillslope.
The track of the first slide does reach the creek, while the second one does not. The second slide may

be somewhat older, as indicated by small conifers growing in the track.

The first slide is about 150 m long and 40-45 m wide at the top, narrowing down to about 4 m wide at
the bottom of the track. The base of the slide track has a cobble/boulder pavement, but the sides
includes particles from sand to large cobbles. Trees adjacent to the track are falling into the track,
suggesting that the track sides are eroding. On the day of the site inspection, cobbles and boulders

from the cutslope had fallen onto the road surface, indicating cutslope erosion.

The second slide onginates on the slope below the outlet of a 30 cm diameter culvert. It joins the first
slide track just above Cooke Creek. Examination of aerial photos showed that the slides are located in

a natural draw. No culvert is present at the location of the first slide.

This site should be re-inspected to evaluate the adequacy of road drainage and to assess the feasibility

of seeding and other erosion control methods to stabilize the slide tracks and reduce the risk of future

slides.
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Site #: 8 Date Inspected: July 4/95
Impact Code: Fs/Qe(C/D/SeFe1 Coordinates: 50"38 78°'N  118°50.24'W
Reach #: 2 Map Sheet: 82 L/10

A very large shde, originating from a culvert, has impacted Cooke Creek from the right bank.
The forest road from which the slide was initiated is approximately 100 m from the channel, It
appears that the culvert crossing of the road has been a chronic problem area for several years.
An old culvert which was not conveying flow was observed to be buried in the road bed, A
newer culvert has been installed, however it is taking a small portion of flow. The majority of the

flow is moving through the road fill.

The large slide at this site was initiated at the outfall of the culvert (Photo 1). Surficial materials
consist of a thin (2-5 m) veneer of colluvium overlying bedrock. The culvert outfall apparently
saturated these sediments, causing the slope to fail. The slide area is approximately 30 m wide
and 100 m long. An estimated 2000 m’ of sediment was displaced by the slide. As the slide
flowed downslope it encountered a large (20 m high) knoll consisting of alluvial sands and
bedrock (Photo 2). The knoll deflected the slide to the right. The knoll was subsequently eroded
by the debris flow. Just past the knoll, most of the sediments entrained in the debris flow were
deposited. Sediment did reach the channel of Cooke Creek, as evidenced from the 1 m high scars
on trees located where the flow impacted the right bank. However the sediment which reached
the creek was a small portion of the total slide volume. There is no evidence that the channel was
moved due to the introduction of a large pulse of sediment to the cresk. Also, there is no
evidence of any sediment or debris deposited on the left bank of the creek. The majority of the
debris and sediment displaced appeared to have been deposited in the last 25 m of the slide track
above the right bank. A large debris jam was observed approximately 30 m downstream of where
the debris flow impacted the right bank (Photo 3). Much of the LWD in the jam may be related to

the debris flow. The debris jam does not appear to be a barrier to fish passage.
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The failure observed at this site is a result of altering the natural drainage patterns present. The
present culvert is not adequate and there is a possibility that the road may fail again in the near
future. The culvert located at the road should be pulled and either a Squamish culvert or log

culvert should be installed at this site. Stabilization of the exposed slide face by seeding is also

suggested.

Site #: 8A Date Inspected: July 4/95

Impact Code: Fb/QsD/WeNe2 Coordinates: 50°38.78'N  118°50.24’W
Reach #: 2 Map Sheet: 82 L/10

This site s located just upstream from site #8, on the east side of the knoll described at Site #8.
Cooke Creek has eroded a 20 m deep canyon through bedrock and created several large (1-3 m)

chutes and waterfalls, which are barriers to upstream fish migration,

Just upstream of the knoll, there is a series of riffles and pools controlled by natural LWD, The
floodplain is fairly wide (20 m) here with many bars and side channels providing excellent fish
habitat. A very old side channel, blocked by LWD, was observed along the right bank. This side
channel is presently inactive, however if the channel were active it would convey flows around the
west side of the bedrock knoll. It is believed that the main channel of Cooke Creek has
historically occupied channels on both the east and west sides of the knoll. LWD jams along the
right bank at the entrance to the side channel are the main factor influencing whether the side
channel around the west side of the knoll is occupied. If the side channel leading around the west
side of the knoll is re-activated then there is a possibility that flows will remobilize much of the

sediment deposited by the debris flow at Site #8.

Possible remedial actions could include reinforcing the right bank at the entrance to the side

channel with rip-rap, to prevent the side channel from becoming re-activated.
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Site #: 10 Date Inspected; July 4/95
Impact Code: Fb/QeDeN/Fe?2 Coordinates: 50°39. 11'N  118°50.24'W
Reach #: 3 Map Sheet: 82 L/10

Cooke Creek at this site is a single channel with a gradient of 5%. The channel is approximately
10 m wide and the bed is composed of cobbles and gravels. A bridge crossing Cooke Creek at
this site was originally coded as Fb/QeCeFe1. However field inspection of the bridge revealed it
is constructed with steel stringers and there is no apparent constriction of the channel width. The

bridge is having little impact upon Cooke Creek.

The code at this site has been revised to Fb/QeDeN/Fe2 to indicate the presence of several small
LWD jams in the channel approximately 50 m downstream of the bridge. The LWD in the jams
are both natural or forestry-related and appears to be stable. Some localized bank erosion has
taken place where flows have been diverted around the debris. Flows have scoured beneath the
LWD creating some nice pools beneficial for over-wintering fish habitat. Gravel has accumulated

around the LWD, creating several small gravel bars,

There is excellent habitat for fish at this site. The LWD jams have improved fish habitat at this

site by improving cover, deep pools, and undercut banks.

Site #: 15 Date Inspected: July 4/95
Impact Code: QsD/SeFe3 Coordinates: 50°40.66'N 118°52.11'W
Reach #: 4 Map Sheet: 82 L/10

A recent cutblock has been logged to within 5 m of the right bank of Cooke Creek at this site.
The channel of Cooke Creek has not been adversely impacted by the cutblock near the right bank.
All logging debris from harvesting in the riparian zone has been pulled back approximately 10 m

and gathered in debris piles. Along the length of the cutblock, only two trees were observed that
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have fallen across the channel. It appears that these trees may pre-date the harvesting of the

cutblock. There are no signs of bank erosion due to the cutblock or thin riparian buffer located

along the right bank.

A steel span bridge to access the cutblock on the right bank crosses Cooke Creek at the
downstream end of the cutblock. The bridge does not appear to constrict the channel width and
rip-rap has been installed around the bridge abutments. The forest road continuing along the right
bank has been deactivated and several cross-ditches and/or water bars have been installed. Several
small slumps have occurred at the cross-ditches, however the sediment is being deposited on a

small terrace. Little sediment is entering the creek from these slumps.

Site #: 16 Date Inspected: July 4/95
Impact Code: Fs/QeSeFe2 Coordinates: 50°40.80'N 118°52.69'W
Reach #: 4 Map Sheet: 82 L/10

A large debris flow originating from the edge of a cutblock, logged in 1972-3, has come within 20
m of the left bank of Cooke Creek at this site. The debris flow occurred through glaciofluvial
coarse sand and gravels on a 60% side-slope. The debris flow crossed a forest road, blocking the
culvert and deposited a large fan of debris on the floodplain on the left bank., The fan of debris
was deposited within 20 m of the left bank of the creek. A very small amount of sediment was
routed to the channel. The debris fan is revegetated with horsetail (Equisetum sp.). The absence
of later successional plants suggests that there is on-going surface erosion of the debris fan.

However, the debris flow itself appears to be relatively stable and there is no evidence of

subsequent debris flows occurring.

A makeshift road has been rebuilt across the slide area, however a culvert was not installed.
Active seepage from the slide face above the road was observed in the field. There is a possibility

that the absence of a culvert at this site may initiate further failure of the roadbed. The site should
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be inspected to determine if the road could be deactivated, Whatever the status of the road,

drainage should be improved and the slide face seeded.

1.4 Sediment Source Inventory

A total of 10 sediment sources were identified on Cooke Creek from the aerial photograph review
(Table 11.3). There were five landslides, four tributaries. and a slump in a road fillslope. Four of the
slides were not present in the 1950s photos. The fifth may have been present, but the resolution on the

older photos made it difficult to confirm its presence. The fillslope was also not present on the older

photos

11:5 Cooke Creek Summary and Conclusions

A total of six sites on Cooke Creek were coded as “F.17 or “U.1” sites. Eight sites were inspected.
Following the inspections, two sites remained with an “F_1” coding, indicating a high degree of impact

due to forest harvest activities,

Site #6a | Two landslides which originate from a forest road which runs across a draw. Apparently

unstable as indicated by falling trees and colluvium on the road surface.

Site #8 Landslide originating from a culvert under forest road. Culvert appears to be a chronic
problem, but remains potentially undersized. Exposed slide deposits still a sediment

SOUTCE.

In addition to these specific problem areas, there are other areas of apparent slope instability along
Cooke Creek. A road condition assessment is recommended for the forest roads which run parallel to

Cooke Creek, including an evaluation of road drainage.
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Table 11.3

Cooke Creek Sediment Source Inventory

Location Coordinutes Dimensions(3) Present ind4) Larger in
symbol{1) Lat Long Fealure Composition{2) | Width Length 1950's 1949{ts 1990Fs
(M) (W {m} {m) yesio? | yesmo? | yesing?
3 S0°36.74° | 118°50.85" Shide 54, in 30 nek ves ves
4 SPIT LR | 118%0.66' Slide 53,8 15 100 no yes yes
41 SO°37.49 [ | 1875063 Slide sit g 15 |50 no yes vey
fin nfa nfa Shde =1 g 0 230 no yis Y5
Ra na nf Tribvtiiry 50,8 n'a nfil yes Y3 yes
£ S0"3B6% | 118°50.32" Fillslope slump =8 0 &0 e yes e
Rl nfa A n'a Tributary s, g nfa nfa yes yeu n's
R3a néa nfa Tribotzrny 50,8 nda nfa yes5 yes e
4 500,71 | 118°51 92 Slide na n/a L e 11111111114 111 AP
Rd 508199 | 118754.34' ‘Tributary L= nin niz ¥es YER yes
{1y, -Reler o map: B2 Li§0
[2). Compositien is determined from 2erial photagraphs. Locations which Bave been checked in the fisld are sndicated
by @ subscript 'f'. Conspositions in breckets indicste mizor amounts o the given toxture.
&= il
&8 = spnd
g = gaval
(3}, Width is distance mesured alony he steam. Lesigth s distaner mezsured from the 1ne i the zone of initiatian
{ In the caze of an ernding hank, bength refers to hank helghs)
(4} Two zesx of serial photos were excamined in this study. one set Slown in 19575 and second set Mown in 1590
{5} nic - Mo aerie] pheso coverage svailable ot the dime uf the Sediment Soirce Irvensory
(6): Locatics symboly designesed with R are referenend by reach bocations (e Ra ks locatsd in Reach 33
(7): Locazion symbeds dexiznabed with a number are refeienced by site numbears fram the wideo transcript
(eg 1Ba iy bocabed between sivss # 18 and #19)
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12.0 BRASH CREEK

12.1 General description

Brash Creek flows into the Shuswap River at a point about seven kilometres upstream of the City of
Enderby, and serves as a source of water for the City. The City has recently constructed a reservoir
and will decrease the usage of Brash Creek as a source of domestic water, while increasing the use of
water from the Shuswap River. Additional descriptive information about Brash Creek is found in
Table 12.1. The NTS map sheets covering the creek (82 1/10, 82 L/11) are provided in Attachment 1.
The 1992-93 colour aerial photographs are in Attachment 2 and the 1950s black and white photos are
are in Attachment 3. Video transcripts, photographs, SIS survey forms, and DFO/MELP Stream

Information Summary Sheet are provided in Appendix X

A total of five (5) sites were given codes ending in “F.1” or “U.1" (Table 2.1) based on the helicopter

survey. All were inspected.

12,2 Reach Descriptions

A total of three (3) stream reaches were identified, Length and gradient data for the individual reaches
are found in Table 12.2,

Reach #1 is a low gradient section of Brash Creek which crosses the floodplain of the Shuswap River.

It is accesible to fish migrating from the Shuswap River. The upstream end of Reach #1 is delineated
by a small dam which is a barrier to fish passage. Reach #2 has a deeply incised valley cut into
bedrock. The stream gradient ranges up to 40%. Reach #3 is less incised than Reach #2, but has a
steeper average gradient. Between the effects of the dam at the beginning of Reach #2 and the
gradient in Reaches #2 and #3, it is unlikely that fish occupy these reaches.
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Table 12.1. General characteristics of Brash Creek

Parameter

Information

Map sheet no.

82 1/10, 82 L/11

Latitude & longitude of mouth

S0°33.18° N, 118°01.7'W

Watershed area (km’) 344

Stream length (km) 10.0 |
No. of reaches 3

Discharge (mean/highest month/lowest month) not gauged

Biogeoclimatic zone(s)

IDFxh1, IDFmwl. MSmm, [CHmw2

General Aow direction

south & southwest

Next higher order stream or lake Shuswap B
Land use agniculture, forestry
Known water licences 2

(City of Enderbv. R_H. Baird)
Enown fish species RB

(CH* & SK* in Shuswap R above and below
confluence. CO* above confluence)

MNo. of F1 and U1 sites identificd

(e ]

Mo, of field sites checked

Ln

Table 12.3 Stream reach data summary for Brash Creek,
Reach no. Reach length (km) | Gradient (%) Map sheet no. Site nos. within
reach
I 2.0 52 82 L/11 1-7
2 6.0 12.8 82 L/10, 82 L/11 §-15
3 2.0 13.2 82 L/10 16
Total 10.0 16
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12.3 Field Check Site Descriptions

Site #: 4 Date Inspected: April 6/95
Impact Code: n/a Coordinates: 50°33.53’'N  119°02.24'W
Reach #: I Map Sheet: 82 L/11

This site is the location of the Shimole Lumber Ltd. sawmill, just downstream of where the
gradient of Brash Creek decreases as it breaks out onto the terraces adjacent to the Shuswap
River. The mill yard is immediately adjacent to the creek, with no buffer strip. The substrate of
Brash Creek is about 70% cobble and 30% gravel, and the gradient is about 2.5%. The banks are
about 2.5 m high with about 80% of the bank area vegetated with grasses and small deciduous
trees. The banks appear relatively stable. A pump adjacent to the creek suggests that water is
occasionally taken from the creek for mill yard operations (ie., dust control). Several fish,

probably Rainbow trout, were observed in the stream at the site on the day of the site inspection.

With the exception of lack of a buffer strip, the mill yard did not appear to having a negative
impact on water quality or fish habitat. The original Fs/Q.S.F.1 code was changed to “not

applicable”, since the activity was not directly related to forest harvest.

Site #: 5 Date Inspected: April 6/95
Impact Code: Q.CF.1 Coordinates: 50°33 82'N  119°02.39°W
Reach #: 1 Map Sheet: 82 L/11

There is a forest road bridge at this site which provides access to the Brash Mainline road. The
banks are armoured with riprap beneath the bridge. The flow beneath the bridge is directed to the
left bank causing the bank just downstream of the bridge to slump into the creek. This is
apparently an on-going problem since logs have been placed alongside the creek in an attempt to

control bank erosion. However the logs appeared to be in poor condition and erosion is
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continuing. Other support logs have apparently been washed away. The bridge itself appeared to

be in good condition.

The log structure should be replaced with riprap to prevent erosion and avoid potential fiture

problems with bank and bridge stability.

Site #: 8 Date Inspected: April 6/95
Impact Code: n/a Coordinates: 50°3525°'N  119°01.66'W
Reach #: 2 Map Sheet: 82 L/11

At this site Brash Creek is confined in a steep v-shaped valley, The gradient is 15% and the
channel bed is primarily on bedrock. Some LWD was present in a series of chutes and falls, most
of which appeared natural in origin and were stable. The falls suggest that fish are unlikely to
access this section of the stream. Given the absence of apparent forest harvest impacts and the

low fish habitat value, the code at this site was changed from Fb/Q.D.U 1 to “not applicable.”

Site #: 12 Date Inspected: June 15/95
Impact Code: Fs/QQeCeFe] Coordinates: 50°36.403°'N  118°59.620'W
Reach #: 2 Map Sheet: 82 L/10

Brash Creek at this site is a high gradient (40%) stream with channel bed materials comprised of

gravel, cobbles, and boulders. No fish are present at this site due to the high channel gradient.

A road crosses Brash Creek at this site with a 50 em diameter culvert (Photo 1). Several old logs
have been buried in the roadbed at the culvert inlet. The logs show signs of rotting and
movement, indicating that the roadbed may fail in the near future. Poor road surface drainage has
caused erosion of approximately 2 m” of sediment from the roadbed, which has been conveyed by

large rills to Brash Creek along the right bank (Photo 2).

Summit Environmental Consultants Ltd FINAL REPORT
Project 511.03 75 32896



The status of this road should be reviewed to determine the need to maintain a culvert at the

crossing. If the culvert is to remain, both the culvert and the road should be repaired to minimize

the potential for surface erosion and/or road failure.

Site #: 13 Date Inspected: June 15/95
Impact Code: Fs/QsCelFs | Coordinates: 50°36.222°N  118"59.620'W
Reach #: 2 Map Sheet: 82 L/10

This site 1s very similar to Site #12 in both the degree and type of impact, and is located one
switchback upslope from Site #12. The road crosses over Brash Creek using a 50 em diameter
culvert. Approximately 8-10 logs have been laid across the top of the culvert outlet ta support the
road fill. The culvert outlet has been crushed to half its original diameter due to settling of the
road (Photo 3), and the flow is constricted. Presently, the logs do not show signs of losing
strength, If the logs break down in the future, a large amount of sediment and LWD could be
transported downstream in the form of a debris flow. If a debris flow occurs from this site, it will

definitely affect downstream fish habitat and water quality.

As outlined for Site #12, the status of the road should be reviewed and, depending on the

outcome, the culverts should be removed or replaced.

12.4 Sediment Source Inventory

A total of eight (8) sediment sources were identified on Brash Creek from the aerial photograph review
(Table 12.3). There were three areas of bank erosion, four tributaries, and a single landslide. Two of
the areas of bank erosion were similar in size on the 1990s aerial photos as on the photos from the
1950s, while the third was not present on the earlier photos. The landslide was also present on the

older photos, and did not appear to have grown in size on the 1990s photos.

Summit Environmental Consultants Litd. FINAL REPORT
Project 511.03 76 28196



Table 12,3 Brash Creek Sediment Source Inventory

Location Coocrdinates Drimenaions{3) Tresent in(4) Lasger in
svmbol{1} Lat Long Feature Composition(2} | 'Width Leagih 1450's 199075 1990
{1 W} {m} =} yeufne? | yesino? yesino?
5 FOFI3ET | 115°023% | Bank erosion 5i, 5L 3 2 fig e yes
RZa 5035.2% | 119701 667 Tribistary 58, 8 s ] es yes nn
9 5073535 | 119°01.65 |  Eroding bank s, 8 0 50 yes yes no
i 5073585 | U007 Enoding bank =18 50 ] yes s na
Liha n'n nfa Slide B, i nfa A yes yes i
11 S0°36,37 | 11570005 Tribatary E=1 3 nia n'a yes YR i
13 S0736,24° | 1187507 Tribuatary Ly nia nia ves ven wa
4 5073655 | 11970004 Trifwstary E=W LT ] n'a b= ¥eE n'n

(1), Refe w mp, k2 LA10 K2 LI
{25 D‘lmplm'ﬁcuil determined from neral phomgraphs. Locanions which bave been checked in the fiedd we badoaed
by a subscript 'l Compozitions in beackess indicuie eisce ity ol the piven loatsre
# = gl
&g ® gand
g = gravel
(3] Wik b dineee paesured along the stmam. Lengh b distance measused from the ioe o the zone of initiation
{ In the case of & erodmg bank, lmgth refers o 'bank height)
{4): Two sz of serial pholos were examined in this sedy: one set flown in 19500 s sagond wet fown in 19907
{5): ne - Mo aerial photo coverage svailahle af the time of the Sediment Scorre [nvemory
18] Lt:w:ﬂ;mnmhnlsdssigufrdwiﬁ'?.‘mm&rmudhmﬂlnﬂ.ﬁw[tgﬁlilhcmdhﬂﬂ:hﬂ
%) Loestion gymbols deizgaatsd wish a numbies am relermnond by sile numben from the vidoo mansorpe
{eg 1ais locared bewesr siies 218 and 419)
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2.5 Brash Creek Summary and Conclusions

A total of five sites on Brash Creek were identified from the helicopter survey as having a high level of
mpact from forestry (F.1) or unknown (U.1) activities. All were inspected. Following the field

inspections, three sites remained with an “F.1” rating, These are:

Site # 5 Flow beneath forest service road bridge is directed to bank causing erosion. Bank should

be protected.

Site#12 | Culvert in poor condition on steep section of stream. Road potentially unstable. Surface

erosion. Risk of debris flow.

Site # 13 | A second culvert in poor condition just upstream of Site #12

The most pressing problems are those associated with Sites #12 and #13. At the time of the site
inspections in June 1995, the road in the vicinity of these sites, as well as other locations in the
watershed, was in poor condition. Level 1 and 2 road condition assessments should be completed

to assess the need for rehabilitation in the Brash Creek watershed road system
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13.0 MIDDLE SHUSWAP SUMMARY AND RECOMMENDATIONS

This report has presented the results of stream channel surveys completed on nine (2) tributaries of the
middle reach of the Shuswap River, which is defined as the Mabel Lake to Enderby section of the river.
The tributaries covered in the report are Sowsap, Latewhos, Tsuius (or Cottonwood), Hound, Whip,
Wap, Kingfisher, Cooke and Brash Cresks. All of these creeks originate in rolling terrain on the

Interior Plateau, and flow over some steep sections as they drop down from the plateau to either Mabel

Lake or the Shuswap River,

The stream channel assessment was initiated by a helicopter survey which was used to identify sites
with potential water quality and/or fish habitat impacts due to land use activities, Videotapes from the
helicopter surveys were reviewed and each site assigned an impact code based on the the type of
problem, the cause of the problem, the land use activity involved, and the degree of impact. Field
inspections were carried out on those sites where the land use activity contributing to the potential
problem was either forestry or unknown, and where the degree of impact was estimated to be high
(i.e., those sites given a code ending in “F.1” or “U.1" [Table 2. 1]). Videotapes were unavailable for
two of the creeks, Sowsap and Latewhos, and field inspections were limited to reconnaisance-level

surveys,

Within the watersheds surveyed, a total of 33 sites were identified from the helicopter survey as F.1
(forestry activity, high impact) or U.1 (unknown activity, high impact). The coding procedure was
intentionally conservative to minimize the risk that a high impact site would not be inspected,

Following the inspections, a total of 20 sites remained with an F.1 code, or 61%. Brief descriptions of

these sites are provided in Table 13.1. The sources of impacts at the sites can be broken down into

four categones:

1. Cutslope/Fillslope Erosion 2 sites

2. Landslides 5 sites
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Table 13,1

Middle Shuswap River watershed: Summary of sites identified with high level of

impact due to forest harvest activities.

CIERISHE i Do oy

Tsuius Creek '

Site #7 Logging road fillslope on an incised valley section.  Surface ecrosion likely is
transporting sediment to the stream. Since downstream areas include salmon
spawning habitat, steps should be taken to control erosion.

Hound Creek

Site #3 Large landslide track. The slide likely pre-dates forest harvest, but harvest and/or
road building appears to have re-activated it. Evidence of surface erosion and minor
mnstability. Road over slide track apparently needs frequent repairs.

Whip Creek

Site #8 Bridge over creek is in poor condition, Gaps in the bridge surface permit sediment
to be introduced into the stream. Erosion is occurring on adjacent road surfaces,

Wap Creek

Site #4 “Site” actually refers to much of Reach #1. Considerable large woody debris is
contributing to bank erosion and blockage of side channels.

Site #35 Erosion from adjacent road cut and fill slopes. Leaning trees suggest slope
instability.

Site #36 Debris flow introduced sediment and LWD into stream. Debris still potential fish
barrier. Exposed mineral soils present.

Site #37 Landslide. Now apparently stabilized. Considerable woody debris in channel which
may not be stable. Debris is trapping sediment.

Kingfisher

Creek

Site #3 Debris jams, many appear unstable. Sediment accumulations behind some jams.
Bank erosion.

Site #13 Large debris jams blocking fish access around an island. Blow down into channel
from adjacent cutblock.

Sites #19, 20, Large woody debris spread throughout reach. Potential fish barriers (main stem and

23,26, 26 side channels). Sediment accumulating behind some debris piles; risk of sediment
flush.

Site #28 Similar to Sites 19-26, except debris is more scattered. Channel shifted and active
bank crosion. Side channel blocked.

Caake Creel

Site #6a Two landshides which originate from a forest road which runs across a draw. Apparently
unstable as indicated by falling trees and colluvium on the road surface.

Site #8 Landslide ongmating from a culvert under forest road. Culvert appears to be a chronic

problem, but remains potentially undersized, Exposed slide deposits still a sediment
source.
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Table 13.1

Middle Shuswap River watershed: Summary of sites identified with high level of
impact due to forest harvest activities (continued).

Brash Creek
Site # 5 Flow beneath forest service road bridge is directed to bank causing erosion. Bank
should be protected.
Site# 12 Culvert m poor condition on steep section of stream, Road potentially unstable.
Surface erosion. Risk of debris flow.
Site # 13 A second culvert in poor condition just upstream of Site #12
Summit Environmental Consultants Ltd. FINAL REPORT
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3 Bndges/Culverts 4 sites
4, Excessive Large Woody Debris 9 sites

Excessive accumulations of large woody debris was a problem on two creeks, Wap Creek and
Kingfisher Creek. Of the nine creeks, these two have the longest sections of low gradient stream set
within a wide valley. Both were logged to streamside in the past, permitting woody debris to be
directly introduced to the channel Selective removal and or stabilization of woody debris is
recommended for both Wap and Kingfisher Creeks. Planning for a debris management program needs
to take a number of factors into account, notably the distribution of fish habitat types within the
impacted reaches, the positive role that some LWD accumulations play in habitat heterogeneity, site

access, and effects of LWD on island and bank stability.

Landslides are an issue on Hound, Wap and Cooke Creeks. The largest of these is the slide on Hound
Creek, which is a large debris flow that likely pre-dates forest harvest, However road building and/or
harvest appears to have reactivated the slide to a degree, as indicated by evidence of repeated road
wash-outs, surface erosion, and new deposition in the lobe area. The other landslides listed in Table
13.1 are smaller in area than the Hound Creek slide, and generally originate near forest roads which
parallel the creeks, or on the outside of a stream meander. In addition to the specific slides listed on

Table 13.1, a number of other slides were identified from aerial photographs as sediment sources.

Problems identified with culverts, bridges and cut and fill slopes in this study are limited to the main
stems of the creeks surveyed. Culverts and bridges carrying the flow of tributaries (permanent and
ephemeral) were not assessed. Road condition assessments (Moore, 1994) should be completed on
those resource roads in the study area which are not presently being actively maintained. Of the
watersheds evaluated in this study, Brash and Cooke Creeks appeared to be most in need of road
rehabilitation.
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As described earlier, forest harvest took place within the riparian zone of several creeks in the past (up
to the 1960s), and some of the problems identified relate to this activity. Natural restoration processes
have apparently partially offset losses in stream productivity resulting from riparian harvest, notably in
Kingfisher and Wap Creeks. Further restoration should be able to accelerate the rate of stream

restoration to improve habitat values in these systems,
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15.0 GLOSSARY AND ACRONYMS

Alluvial fan

Anastomozing

Braided streams

Colluvial deposits

DFO

Fluvial deposits

Fluvioglacial deposit

Sediment deposit usually occurring where a stream emerges from a
confined valley into a broader valley. Typically resembles a segment of a

cone.

Stream channel consisting of distributaries which branch and rejoin. They
resemble  braided streams except that the channels are discrete,
interconnected channels separated by bedrock or stable alluvium. Thus

they are erosional rather than depositional forms.

Flow is divided by islands or bars formed of alluvium. Formed by excessive

sediment deposition in stream channels,

Gravity deposits (e.g., rock falls) along valley sides. Usually found in the

more confined stream reaches.

Department of Fisheries and Oceans.

Generally well sorted gravels, sands and silts transported and deposited by

streams and rivers.

Materials deposited by glacial melt water either in contact with ice or

beyond the ice margin as outwash.

GPS Global Positioning System. A collection of earth-orbiting satellites which
can be used to determine location on the ground. A receiver “picks up”
signals from usually three or more satellites to fix the location.
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Kames Ice contact deposits resembling steep knolls. Formed when stagnant ice left

Kame terraces

hummocks of drift which were modified by water flowing around the base.

Ice contact, stratified deposits along the valley sides originating from

meltwaters flowing between the glacier and the valley wall,

MELP B.C. Ministry of Environment, Lands and Parks.

MoF B.C. Ministry of Forests

NTS National Topographic System. The system of topographic maps produced
by Natural Resources Canada.

Outwash terraces Materials deposited by meltwaters downstream from a glacier. Subsequent
down cutting leaves terrace features on the valley sides,

Oxbow Lake Small lake created when a stream meander is isolated by the stream channel
overrunning the meander loop during high flows. Oxbow lakes typically
accumulate channel-fill deposits during subsequent floods.

Thalweg In a stream, the line of maximum depth along the channel bottom.

WRP Watershed Restoration Program,
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APPENDIX I

Terms of Reference




DULE A -:@EB.'VICES ONTROL HO.: 1080-20

Water Restoration
Mid Shuswap River Stream Assessment BSC-94-26

TERM3 OF REFERENCE

Backgreound: This contract 1is funded under the Watershed
Restoration Program. The intent of this project is to identify and
evaluate potential stream restoration opportunities to improve fish
habitat and water quality within the Mission Creek watershed. This
will include fish habitat and stream channel assessments with
emphasis on impacts associated with forest harvest activities.

The contractor will:

1) Provide fish habitat and hydrology assessments on preselected
watersheds (Appendix 1) as follows:

) Video tape existing stream conditions using helicopter
video with GPS mapping, all of which will be provided by
MOELP.

- participate directly in accompanying the helic¢opter and
providing voice over describing the fish habitat and
hydrological conditions of the subject stream. Stream
habitat features should be recorded using the methods
provided in Appendix 2 and 3 of Watershed Restoration
Technical Circular No. 8 where applicable.

- communicate directly with the helicopter contractor
provided by MOELP to set up logistics of scheduling the
flights on the preselected watersheds (Appendix 1).

= helicopter flights should be timed to coincide with
deciduous leaf drop and high sun angle to ensure good
visibility.

B} Review video tapes and compare with supplemental
information as follows:

= review existing 1literature, historical watershed
information, relevant hydrotechnical data bases
(including individuals with experience in the watershed).

- review historical and recent air photos and interpret the
degree of stream degradation and instability by stream
reach.

- document results of the video tape and supplemental
information review on air photos and maps as appropriate.

C) Ground truthing wvideo Thabitat\feature parameter
estimates.

- for each stream reach, visually estimated wvalues of
parameters should be confirmed \ calibrated by ground
measurement; ground truthing should not exceed 10% of
representative habitat.

- photographic records and stream habitat features from
Appendix 2 and 3, Tech. Circular No. B8 should be
recorded at ground truthing locations.
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- weather may prevent completion of ground measurements, so
a prioritized list of stream reaches should be completed
after or during the video work; the prioritized list must
be discussed with and approved by the contract monitors
prior to execution.

D) Priorize Impacts and Propose Possible Remedial Measures

= identify near channel instabilities and all active or
potential sources of stream sediment in the watershed cn
maps of appropriate scale.

= identify reaches that require remediation on maps of
appropriate scale,

= suggest initial remedial measures for each stream reach
or stream, and recommend further prioritized fish and
hydrology assessment or restoration.

2) Provide progress reports on work to date with each billing
periocd.
3) Be prepared to communicate closely with MOELP contract

monitors and MOF upslope contractors for selected watersheds.

4) Be prepared to attend meetings with agency staff or the public
regarding mitigation\restoration measures that the contractor
may recommend.

5) Provide a draft final report by February 1, 1995 and a final
report by March 31, 1935. Five (5) copies of the final report
are required, including one (1) unbound master with maps
suitable for copying.

An interim report documenting the results of the work carried
out may be required instead of a final report in the event
that the ground truthing specified in Item 1C is not completed
during the 1994 field season.

6) Be familiar with, and conform to the Worker’s Compensation
Board Industrial Health and Safety Regulations.
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APPENDIX IV

Tsuius Creek
Stream Information File
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MID-SHUSWAP STREAM ASSESSMENT

STREAM: TSUIUS CREEK

DATE: October 11, 1394

TAPE: WRP Tape 1

LOCATION CODE COMMENTS TIME COORDINATES

SYMBOL North West
i Fb-P-R-2 + fences to control flow away from cabin 2.08 50.37.48 118.40.88
2 Fu-P-R-2 = dyke on left bank 210 503745 118.40.80
3 Fb-W-N-1 = 12m falls 3:40 50.37.17 118.39.84

# 4 Fb/Q-D-U-1 » major log jam 3:59 50.37.19 118.39.53
] Q-5-N-3 » exposed bank 407 50.37.19 118.39.46
i d-5-U-2 » landslide scar 445 50.37.18 118.39.07
T 0/Fs-F-F1 = active fillslope erosion {road) 4:53 50.3?.%—&; 113_35_3_.’3_
8 a-C-F-2 » bridge crossing 5:05 5[].3?.1-3 11B.38.B.E|
9 Fs-P-F-2 = riprap along channel 516 50.37.12 118.38.68
10 Fs/Q-F-F-2 » slide from road cut 5:57 50.37.07 118.38.04
11 ~ recent cutblock with some greenup 6:10 50.37.03 118.37.71
12 Fsfl-F-U-2 + slide on right side 6:22 50.37.01 118.37.65
13 Fa/0-C-F-2 ~ logging road crossing (repl. wooden with steel) 723 50.36.93 118.36.77
14 FsfQ-FF-2 « road adjacent to stream 753 h0.36.92 118.36.33
15 + large cutblock on left side B:06 50.36.97 118.36.13
16 Fs/0-S5-F-2 » (old logging road here) 8:10 50.36.97 118.36.01
17 Fs/Q-S-U-2 » slide (exposure) 8:00 50.36.98 118.35.33
18 Fe/0-5-U-2 - cutblock on right side with sfide 9:22 50.36.89 118.35.05
19 Fs/Q-5-F-2 - gully into stream from old cutblock 10:29 50.37.01 118.34.23
20 ~ recent cutblock on right side 11:21 50.37.17 118.33.46
21 Fb/Q-D-U-2 = log jam (100m d/fs) 11:30 50,3722 118.33.25
22 Fs/Q-5-U-2 - exposed slopes on right side 11:55 50.37.39 118.33.09
23 Fs/0-F-F-2 + active gully from the road into the stream 12:25 50.37.56 118.32.80



' STREAM:

TSUIUS CREEK

Page 2
DATE: October 11, 1994
TAPE: WRP Tape 1
LOCATION CODE COMMENTS TIME CODRDINATES
SYMBOL Narth West
24 Fs/0-C-F-2 ~ bridge (steel span with wood deck) 12:54 50.37.74 118.32 51
25 Fo-D-U-2 * some blowdown across the stream 13:39 50.38.18 118.32.20
26 Fs/Q-S-F-2 » slream passes through an old cutblock logged up to 14:06 50.38.32 118.32.06
the channel
27 Fs/0-5-U-2 » exposed sand banks 15:46 50.39.39 118.31.62
28 Fb/Q-D-y-2 = large log jam 16:17 50.39.69 118.31.38
29 Fs/Q-C-F-2 ~ bridge (3800° elevation) 16:24 50.39.74 118.31.36
30 Fs/D-S-F-2 » active slides from the road 16:50 80.39.97 118.31.27
H Fo/Q-D-1J-2 = debris in the chan nel, log jams 17:00 50.40.08 118.31.14
32 Fs/Q-5-N-1 » Natural snow avalanche tracks & active slide areas 1715 50.40.23 118.30.91
33 Fs/Q-F-F-2 > logging road with exposed cutbanks, sand 18:12 50.40.64 118.30.43
a4 Fb/Q-D-uU-2 = bridge (pool at ufs end) & some log jams u/s of the 20:00 50.41.89 118.29.71
bridge
35 = fish observed in the stream 20:19 50.42 29 118.25.62
a6 Fb-C-F-2 » culvert 23:37 504272 118.28.27
37 + small cutblock on the right 24:13 5042 71 118.27 .56
38 {1-5-N-1 = natural debris fan 24:59 50.42.40 118.27.05
NOTE:  1-33: Map 82 Lo 1:50,000
34-38: Map 82 L9 1:50,000
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IHFORMAT |ON PROGRAM

51103

Katershed Code: 03-5400-250
Stresm Wame: TRUIys CREEE

Paga: |
|'|-._ DEECRIPTIONR
itresm Mame:  TRUIUS CREFE 8.F.0. Divisign: FRASER RIVER |
Oistrice: I EAMLOORS |
Local Hame: OTTOMD00 CREEK Subdiserict: 29K SALWON ARM
Statistical Subares:
Watershned Code: 03-5400-260 M.0,E. Regian: B OCARAGAR
[ Mansgement Unft; 24 }
Tributaries Code Tapagraphic {L:50k) Map: B20/10
i 3.0.6.5. (1:20k) Wap:
WHIP CRFFE 0zq U.T.H, Mguth: 11.31810.56095
HOURD CREEK 030 Lat,/Lang. Mouwth: 50 DG, 41 0'° 118 De. 38 @
Mainstes Length: 1.8 im Aef. Wo,: Z29J-§1
Watershed Area: Ref. Ha,:
Lecation: FLOWS S THEN W IKTO MABEL LAEE, EAMLOOFS
BISTRICT. J
Gradient Class/lacetion {ke ugstream from mouth) Cosments r
| & - .51 .5 - 21 - | 5 - LOX =10 FIRST 500 M, WIDERATELY STEEP, LARGE BOULDERS: STEEP
| GRAOIENT ABOVE, (REF, 29K-48)
B. QBSTAUCTIOMS TO WIGRATION
Barrier Heighe | Lacatfon [mpassable
[Type) {meters) | (km U/5) te (species) Comment s

C. FLow
Flaw Cantral: Water Survey of Canadz (M5C) Flow Gauge:
H.3.C. Station Mg, 1: No. & Ka. 1: Ko, &
—m INFORMATION AVALLABLE
D. DISTRIBUTION Suseapry
species Watershed Odstribution
'_SI SICEEYE SALMON 1387 ONLY; SPAWNIMG IN LOWER 0.8 KM, (DN DOM{MAKT CYCLE YEARS). {REF. 29K-46)
0 o SALwgn SPAMNING [N LOWER 0.3 ¥M (REF, 23E-48)
E. ESCAPEMENT SLROGART
Escapeaent Mz lmun Managem=nt 1
Species Recarded Target
Medn Fericd of Record Rer. Ma. Escepeaent . Mo, Eicagement Ref. Mo,
_S';: SOCEEYE SALmON 15 1978 - 19a&7 Z0A-18 126 I8A-18
0 0 SALWOK 1378 - 1987 1o 8A-18

WO CNFORMAT [ON AVAILASLE

Commenry:

SOCKEYE ESCAPEMENT ONLY RECOROED DURIRG OOM[MANT ADAMS RIVER CYCLE OF SOCKEYE (1986-1990). (REF. 29K-46)

10 OH] RECORDED [N 1987 ONLY. {REF. 29€-1}
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Photo 1. Debris jam on the right bank jammed between the boulders and the bank.
Stream Name: Tsuius Creek Site #: 4 Reach #: 2
Coordinates: 50°37'19N 118°38'53W Code: Fh/Q=DeN+3
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MID-SHUSWAP STREAM ASSESSMENT

STREAM: HOUND CREEK

DATE: October 11, 1994
TAPE: WRP Tape 1
LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL North West
1 » mouth of creek 28:00 50.38.24 118.32.27
2 = cutblock on the right side ~100m uphil 29:33 50.38.16 118.31.07
3 Fs/0-5-F-1 = slide from within the block into the stream 28:41 50.38147 118.31.1
4 Fs/Q-5-U-3 = gulty on the right side, historically contributed a0:27 50.38.25 118.30.59
sediment to the stream
i Fs/Q-C-F-2 = bridge, some exposed cutbanks 31:07 50.36.40 118.30.20
6 + cutblack on the left side 33:55 50.38.99 118.28.55
7 Fs/Q-C-F-2 » bridge 34:29 50.38.18 118.28.20
8 = cutblocks on both sides of the channel with 30-60m 35:00 50.38.26 118.27.93
buffers
g Fs/0-C-F-2 - road crosses creek but no bridge @ 5400' elevation 3746 504017 118.27.20
10 » headwaters 40:06 50.41.30 118.26.35
NOTE: 0,000

-5: Map 82 L10O 1
1

1 5
6-10:  Map 82 L9 1:50,000
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Photo 1. Landslide track at Site #3, Hound Creek, looking upslope from the road.



Photo 2, Landslide track looking downslope towards Hound Creek. Note culvert
remanants in the forground

Photo 3. Stable landslide track to the east of one shown in Photos 2 and 3.
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MID-SHUSWAP STREAM ASSESSMENT

STREAM: WHIP CREEK
DATE: October 11, 1994
TAPE: WRP Tape 1
<~ 4o LOCATION CODE COMMENTS TIME COORDINATES
e SYMBOL North West
L | » mouth of the creek 41:06 50.36.99 118.33.80
2 0-3-F-3 ~ large cutblock on the left & right, penerally a good 41:48 50.36.28 118.32.91
buffer
3 Fb/0-D-U-2 = LWD across the stream, some deposition zones in the 44:38 50.36.10 118.32.03
channel
Fb-D-F2.
)k 7/‘?50% 4 FRD0-U-1  + logjam, old cutblock with no buffer 45:34 50.36.02 1183147
5 Fb/Q-D-N-3 = natural blowdown across the stream 47:50 50.35.40 118.30.22
B Fb-W-N-2 + Waterfalls 48:45 50.35.28 118.29.54
o, 34257 1%.29.t56
T"L‘““,:"‘?F‘}{ Ty Fb 1 = cutblock on left & road crossing (not sure if it is a 50:13 5054799 1482970
o o “Q-F3 bridge) with logging
) 56,335,950 ng.3e. 295
~ "i"f—g 8 Fs-C-F2  » bridge 50:25 503480  118.3694
i
g Fs/Q-5-F-2 = large cutblock on the right with the road close to the 54:25 50.33.49 118.31.55
stream @ 5900° elevation
10 Fb-W-N-2 » waterfalls just d/s of a small lake @ 6300 elevation 55:24 50.33.43 118.32.17
11 » headwaters of the stream 5617 50.32.03 1183229
NOTE: 1-5: Map 82LA10 1:50,000
B-7: Map 82043 1:50,000
8-11:  Map 82LA0 1:50,000
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Photo 1, Exposed old road fill-slope with some gravels/boulders reaching the right bank of stream.
Stream Name: Whip Creek Site#: 7 Reach #: 4
Coordinates: 30734867 118°29.05 Code: (+3+F+3



Photo 2. Steel-span (railway cars) bridge with rotting wood deck and erosion of road surface, w's view,
Stream Name: Whip Creek Site#: 8 Heach #: 4
Coordinates:  50°39,95 118%30.30° Code: Fs/(=C-F=1
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MID-SHUSWAP STREAM ASSESSMENT

STREAM: WAP CREEK / r N i =
DATE: October 12, 1994 ﬁf IREC T p_ﬁ,ﬂ\ by ;ﬁ Loy ,t,dl .3_'_"- L kS ¢ C:-TE.J o
TAPE: WRP Tape 3 }J SRR rH} L9 fwi gl\ 1 <
LOCATION CODE COMMENTS TIME COORDINATES
SYMEOL fMorth West
1 + mouth of the stream (north of Mabel Lake) 1:30:55 504792  118.37.04
2 + fish (salmon?) spawning in the channel 1:32:37 118.36.04
3 Q-F-F-2 » road visible on the right at the edge of the flood plain 1:35:52 118.35.22
) 0[] 4 4 F/Q-D-F1  » LWD some pieces with saw-cufs & continues ws for 13434 S ¥4 69 1183500
quite a distance
B Q-5-F-3 ~ cutblock on the left (~20 years regen.) with a 15-20m 1:35:35 118.34.92
buffer
g Fb-0-N-3 ~ series of beaver dams along the channel on the right 1:36:08 118.34.84
7 - fish (salmon?) in the channel 1:36:52 118.34.43
il Fa/0-5-N-3 = high eroding bank on the left with evidence of logging 1:38:11 118.34.20
to the edge (gravel is of spawning size)
g ~ confluence with Derry Creek 1:39:20 118.33.01
10 Fb-D-K-3 + beaver dams in the side channel on the right 1:39:48 118.34.03
1 0-5-F-3 » historic cutblock on the left 1:40:27 118.34.43
12 0-8-F-3 + large cutblock on the right with a 30m buffer 1:42:23 118.34.22
13 Fb/Q-C-F-2 = bridge 1:43:05 118.34.01
14 Fo-D-N-2 » large beaver dam across the channel; some broken 1:43:19 118.33.89
areas
15 (-5-F-2 » entire floodplain has been logged to the left of the 1:44:36 118.33.39
channel & the right
16 Fi-D-N-3 + broken beaver dam 1:45:56 118.33.45
17 FsiQ-S-F-2  » recent cutblock on the left 1:46:08 118.33.57
18 Fb/Q-C-F-2 » bridge & 500 KV powerling 1:46:25 118.33.80
18 Fb/Q-D-U-2  » stumpsA WD in the channel 1:49:02 118.34.39
20 - tributary on the left 1:49:47 118.33.9¢
21 0-5-F3 » cutblock on the right with a 15m buffer 1:49:47 118.33.8¢



/ STREAM:  WAP CREEK Page 2
DATE: October 12, 1994
TAPE: WRP Tape 3
i
B LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL Morth West
22 ~ Wap Lake, road runs along the shore on the right 1:50:46 ho4782* 118.33.16
23 Fs/Q-F-F-2 ~ logging road <5m from the channel on the right 1:52:51 118.31.26
24 Fb-D-N-2 = broken beaver dam 1:53:33 118.30.84
25 Fb-0-N-2 = broken beaver dam 1:54:57 118.29.92
26 Fb/Q-C-F-2 - steel bridge with riprap 1:56:56 118.29.18
27 Fa/-5-N-3 ~ exposed bank on the right 1:57:19 118.28.90
28 Fo-W-1U-2 = waterfall with a weir at the u/s end 1:57:29 118.28.81
29 FsiQ-5-F-2 » logging roads on both sides a recent cutblock on the 1:57:57 118.28.50
left
30 Fb-C-U-2 » adjustable weir 1:58:11 118.28.35
i 31 Fb-C-U-2 = small dam with a holding poolpond u/fs 1:58:37 118.27 95
32 = 500 KV powerling 1:58:47 11827.77
33 1-5-F-2 » cutblock on the left side 1:59:28 118.27.31
34 Fs/Q-8-N-3 - exposed bank on the left contributing sediment to the 1:59:44 118.27.11
stream
e 26 35 Fs/Q-F-F-1 - cutblock on the right, road along the stream & 200144 7SI 25 1182680
' evidence of erosion into the stream @ ~2600'
elevation
Tuly tef5y f 0E . 26 Tikh
bﬂ}m ~< 36 FefrEgr » slide on the left entering the stream corresponds with ~ 2:00:57  S0.52.%c0'w 14898737
; F/vbp-sfo-r-1 the road on the left @ ~3100' elevation
; We.25ngqg !
oy fefis % a7 Esf0AF » log jams/LWD with cut ends & sediment accumulating  2:01:26 g0’ 52,295 .
Dt [ty F!I.IIFI:IKQ- shvl:-l “Slide oo lebd r.-.hﬁ'nj e
38 Q-F-F2 » road on the left now ~10m from the channel 2:02:24 118.25.46
+ tributary from Joss Pass
39 Fb/Q-C-F-2 » bridge 2:02:31 118.25.36
40 Fs/0-5-F-2 ~ roads on both sides, cutblock on the right side some 2:03:18 118.24 .68
portions with no buffer
41 » abandoned "Skidder® on the road 2:03:34 118.24.42
42 - video ran out 2:03:47 118.24.26



STREAM: WAP CREEK Ve
7 DATE! October 12, 1994
TAPE: WRP Tape 3
SYMBOL . SCMMENTS TIME COORDINATES
SYMBOL cOoF -

* didn't quite reach the headwaters

* GPS5 Coordinate for latitude stuck

NOTE:

1-5; Map 82 L0 1:50,
6-24:  Map 82 LA5 1:50,000
25-42: Map 82 Lrig 15



AFQ/MOEP F1SH HARTTAT [MVENTORY AMD [MEQRMAT 0K PROGAAR

STRLAN [HFOAMATION SUMMARY

5il 03

Matershed Code: 03-5460-240
itrezm Wame!: WAP CREEK

Page: 1
A, DESCRIPTION
ireda Mams: WAP CHEFE O.F.0. Mwitian: FRASER RIVER
Distriet: l  EAMLODOPS
Local Hame: Subdistrice: 29K TALMON ARM
Statistical Subarea: -
Watershed {oded 03.5400-240 K.0.E. Reqign: 8 ORARAGAN
Manggeaent Unit: 24
— —_—
Tributaries I Cade Topographic (L:50k) Map: 821710
- - B.C.G05. (L:20k) Map:
| [FOR CREEK 414 U.T.H, Mauth: 11,1862 56705
DEWIL CREFE a2a Lar, flong. Mowth: 0 DG, 44 0 118 pa, 37r g
DALE CHEEK 030 Mainttem Lengeh: 47.F kam Aef. Mo.: 29J.51
CAVEMAUBH CREFE 040 Waterghed Area: Aef. NWa.-
DERAY CREER 050 —
BlWMAM CREFE 060 Location: FLOWS W [NTO MABEL LAKE AT WORTH END, EAMLOOPS
BIsTRICT,
L_ Gragiane Class/Locacion (ks wpstreim From mouth] Comments
| 9 - .5 G- 2 - 5% 5 - 10% *101 GAADIENT OISCUSSED. RELOW FALLS, LOW TO MODERATE. {REF.
| 25K-40)
B. DBSTRUCTIORS 0 ®MIGRATION
Barrier Height | Lacatian [mpassanle
{Type) fmeters) | (im UfS) to (specias) Comments
F FALLS J.o 9.3 CH  CHIROOE SALMON Tl FALLS 1M, 21-30M (REF. 29€-7, REF. 29K-1, REF, Z5E-40)
0 OHD SKLROR
SE  SOCKEYE SALMOM |
€, FLow

F'Icu.r Contral:
W.5.C, Stacion Mg, |:

Water Survey of Canada (WSL) Flgw Gauqe: X =
Na. 2! Ko, 1: Ko, 4:

REF, 29K.1

Comsents: WAP LAKE 15 LOCATED 22.5 I UPSTREAM FROM THE MOUTH. WAP LAKF: AHFA

- 0.4 0.0 PERIMETER - J.4 X, {REF. 29J-81,

O. DISTRIBUTION MRy

Specias Watershed Olstrisutlon
SOCKEYE SALMON SPAWNING [N LOWER 4 M {FEF. 29E-46)
COHD SALWaR

S WM ABOYE AND SEM BELOW WAP LAKE. (REF. 292-22)

CHImOOE SALRON

PRESENCE WOTED (REE. 29K-48)

SCULPING [GENERAL )

PRESENCE WOTED (REF. 29x.34, REF. TH-49)

OOLLY VARDEN

PRESENCE WOTED (REF. 296-34, REF. 29%-40)

EOEANECE

LOWER SECTION (REF. 29%-40)

ROCEY MTM WHITEFISH

PRESENCE WOTED (REF. 29K-14, REF. 79g.40)

RALNBOW TROUT

rﬁiBEHEEH

PRESENCE WOTED (REF, 290-]4, REF, Z5E-40)
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lpecims = fecarded Farget
Mean Period of Recard Aef, Wa, Escapeaent Ref, Mg Escapemant Ref e
SEOSDCKEYE SALMIN 176 t9rg - 1987 ZeA-18 | La§3 IBA-18
0 HD SALWOW Z18 ts78 - 1347 ZAA-18 | 50 2EA-18
F. LIFE HISTQRY TIMImg
Joecies | Agtiwity Jan | Fxb Mar Apr Hay Jdun Jul | Ayg Sep dct | ey | Sec
= ' i —
| @ COHD SALWON | Migratien |
Jpawning 11| I
Imgubation
Rearing
Comeents: COHD SPAWNISG TEMIMG |NFORMAT[ON. (REF. 290-14, REF. 29K.2)
&, FIANCEMENT MAKAGEMENT ACTIWITIES [N WATERSHED
Type aof Soecies Lacation Comments Perigg =7
Activity (km /%) Qoe=ar-zr
_rSur'..-'F LB - |
F5 FISM SAMPLING FE RATEBOW TROUT AIOPHYSICAL RECOMMA|SSANCE STUDY. KIMGFISHER 1989/ 5339
COMMURITY CLUB AMD mOE. (REF, 29J-55)

H. LAND USE/WATER USE/WATER QUALITY
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Deteription/Lacatian

FO FORESTHY

LOGEING AFTER EFFECTS [MCLUOE LDG JAMS. DEBRIS ACOMULATION, EROSION AND CHAMNEL[IATION. [PEF.

29E-22)

| LO LINEAR DEYELOPMENT

B.C. HYDRD POWER TRANSMISSION LIMES. (REF. 29K-77)

|_r.'nuu5

SMALL WYORD POWER DEYELOPMENT AT FRDG FALLS. [REF. Z9K-45)

[. FISH PRODUCTION POTENT [AL/CORSTRALINTS/GEXERAL COMMENTS

ALTHOUGH HABITAT POTENTIAL [5 ®Of QUANTIFLED, IT APPEARS THIS
APPLARS [0 BE [MPORTANT TQ REGIONAL COMD AND SOCKEYE PRODUCTIO

(REF. 29KE-53)

STREAM OFFERS EXCELLEKT OPPORTUNITY FOR COHD ERHAKCEMENT, STSTER
N.

STOCEIMS BEHIND BEAVER [AMS 4.

POTEMTIAL PROJECTS FOR ENHANCEMENT: 1.

[NCUBAT[ON/REARING FACILITY FOR COMD AND CHIMOOK 2. CHINOOK EGG OR FAY PLANTS 1, FRY

PEN REARING [N WAP LAKE 5. DEVELOPMENT OF A SEM|- NATURAL SPARMING/REARI MG CHANNEL. (REF, 73E£-1%
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Streambank at Site #4 showing interbedded layers of sand and peat. Note

Photo 1.
charcoal lavers indicating historic fire,



Photo 2. Wap Creek: Washed out bridge abutments at Site #4.

Photo 3. LWD scattered across channel at Wap Creek Site #4. Note eroding bank
at right.



Photo 4 Hill: slump originating at the road 20 m above the channel on the left bank.
Stream Name: Wap Creek Site #: 35 Reach #: 8
Coordinates: 50°52'78N 118°26'78W Code: Fs/Q+S:F+1



Photo 5 Slide from the road with some active erosion and some regeneration of vegetation.
Stream Name: Wap Creek Site #:1 36 Reach #: 8
Coordinates: 5075253 118°26.26° Code: Fb/Fg/(Q=D/8=Fx1

Photo @ Debris jam at the base of the slide with much of the debris being unstable, dfs view.
Stream Name: Wap Creek Site#: 36 Reach #: 8
Coordinates;  50°32.533" 118°26.26° Code: Fb/Fs/(Q=D/5+F«1



Phote 7 Debris jam (2 m high) with accumulation of sediment and channel widened to 20 m,
Stream Name: Wap Creek Site #: 37 Reach #: 8
Coordinates:  50°52.30" 118725.90" Code: Fb/Fs/(-D/3-F/MN+1
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/ Ty 14/4
5 “—rl" # F2. Ul
MID-SHUSWAP STREAM ASSESSMENT e
i Moy \#faf  homevee
STREAM:  KINGFISHER CREEK o weikmvp i Teliie
DATE: October 13, 1994 g2
TAPE: WRP Tape 4 repart and T o
: A wdes §
#-lo, LOGATION  coDE COMMENTS ive il Ll wdes &
ety SYMBOL
*ﬂ\l E:L_ =
1 = mouth of the stream 1:14:33 - I
2 0-C-Hw-3 = bridge 114:33
o
“'hl L|||..,l°|~|’ 33 EbiQ-B-H-1 ~ LWD on the right LIR58  So =g s 118.44.29
Fhlo-p-ne-) weiiD
4 Fs/Q-5-N-3  + high erodingbank on the left 11621 5o.22.3” A4
L. 4. B2
Juby 758 i 5 FRADT-1 » trees-acrosstho-channel-&-a-smalldebris jam. 18:12 . 11841,
'D-:r;ru.q 7‘4’ Nfn Mo dalmaiz Jhiﬁﬁ oloserued ViR Fe-VE A nE . 4?%’5_‘
Toly Y5k g FRRO-U1 - large-dobsisfam-an-thelsf 1:18:26 DESME 11844781
et iy % Min o Sahmais yuel eliggeeed 2 S, g, 55
7 Fs/0-5-N-3 » small colluvial slide on the left 1:16:46 118.44.94
L =B 'hfr.'- 3
< :H:{E:?# B = » large amount of debris covering the channel 1:19:58 118.45.02
Il LIE . Y5 of
Juvy Hfas %9 Eba-C-U-1 » old concrete bridge abutment falling into the channl 1:20:57 S50.37. 268
"me ==r-c-F-3
10 Fb-D-N-3 » side channel on the right controlled by a beaver dam 1:21:39 1168.45.34
11 0-5-F-3 » cutblocks on both sides up on the terrace, not 1:22:01 118.45.25
affecting the stream
12 ~ tributary on the left side (not Hunter's Creek as was 1:22:18 118.45.15
mentionad on the video)
parkad Fo/a- D-Hfi - | -
|“|=|i pfad <+ 13 Eb/Q-B-t=1 » large amount of LWD covering the entire channel 12228 50 29 25 1184519
14 Q-5-F-2 ~ old cutblocks on the terrace on the left 1:22:49 118.45.32
—-k-— 15 Fb/Q-D-U-1 + large debris jam 1:22:59 118.45.27
16 Fs/0-5-F-2 = recent cutblock on the left with a buffer of 5-10m 12317 118.45.25
17 » slarting up Hunfer's Creek, incorrectly named as 1:26:02 116.45.08
being Kingfisher at the confluence with Danforth
Creek *actually still ~1km dfs from Danforth
18 » advanced video to point where Kingfisher is correctly 1:35:55 116.45.22
named
o e 4. Gbi
s ~+- 19 ERQ-BtT . logjam 1:36:08  so.4r.2e’ T
= gl Fblrsfa-o-wiFr-i
Joty 75 20 EbAa-E=t=1 = LWD across the channel 1:36:58 sn iigie! ﬁﬁf{f?‘{
Dt fr, MYk

Fb/Fla-p-NjF-|



STREAM:

KINGFISHER CREEK

Page 2
DATE: October 13, 1994
TAPE: WRP Tape 4
LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL North West
21 ~ 500 KV powerling, just d/s of confluence with 1:37:15 50:35:05*  118.44.83
Danfarth
22 2-0-u-2 = LWD across the channel, not a barrier to fish; some 13742 118.44 87
LWD has cut ends
A II'J“"l
“'.;I| pfad e 23 {0-5-F-1 = large cutblock on the right; some arsas with no 1:38:44 118.45.26
buffer
Uil 724 osR2 ~dolomite operation on the right 1:39:05
) ) . . g us, 29
oot ]38 2 25 0:-5-F2- » old cutblocks on both sides with buffers ranging 14003 S0 4262 1184542
refo-o°F-1  from10-15m
Tt Tfi5 e 95 Eb/abr0-1 » very extensive LWD through this section of the 14014 so.u2.923  11B4545
pH[mt P Fsfo-b-Fel stream g, 45, 32
27 Q-F-F-2 = road on the left <Bm from the channel 1:40:21 118.45.45
A
o oK 28 EgBtT  ~ large dabris jam 14051  So.¥iuvz' 1184542
L 3 Fh,rﬁ.fa__g_p_r WE. 45 299
P /. - tributary on the left 1:41:32 118.45.37
an 0-5-F-3 « cutblock on the left with ~5-10 years regen., up 1:42:29 118.44.75
above the channel on the terrace
) 3 0-5-F-3 = cutblock on the right ~30m buffer 1:43:46 118.44.16
gl o ey v A i
4 = 4
4 “|M%Ez a2 Fs/Q-F-F-1 » sand slumping from the road adjacent to the stream, 1:44:20 118.44.10
not apparent if it impacted the stream
33 0-5-F-2 » cutblock on the left ~5 years old 1:45:23 118.44.50
a4 Fs/-5-N-3 + historic eroding bank on the left @ ~3500' elevation 1:46:34 118.44,89
35 0-5-F-2 » recent cutblock on the left @ -4000' elevation 1:48:10 118.45.49
36 + tributary on the left climbing steeply up a valley 1:49:24 1184563
37 « 4300 elevation 1:50:14 118.45.40
38 Fb/Q-D-U-2 - small lake at the base of an avalanche track on the 1:51:12 118.45.37
right, blocked by LWD at the cullet
39 Fb-5-N-2 - large slide on the right has moved the channel to the 1:52:23 118.45.59
left
40 Fh-W-N-3 - series of waterfalls over bedrock 1:52:36 118.45.48



' STREAM:  KINGFISHER CREEK

Page 3
DATE: October 13, 1994
TAPE: WRP Tape 4
LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL Narth West
41 » headwaters on the plateas @ ~5700° elevation 15317 118.45.08

* GPS Coordinate for Latitude stuck

NOTE: 1-32: Map 82 L10 1:50,000
33-41; Map 82 L/5 1:50,000
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OFC/HOER FLIH HARITAT INVENTORY AHD [MFORMATIOH PROGRAN Watershed Code: 03-S400-210
STREAM [HFORMATION SUHMARY Streaa Hasme; KIMGF[SHER CREEE

Pager 1
e = ] — "
A. DESCRIPTIaN
[?»rl.‘dl Hame; EIBFISHER CREEK 0.F.4. Division: FRASER RIVER
Oistrict: 1 FAMLOGPS
Local Wase: Subdistrict: 23K SALMON Amm
Statistical Subarea: -
Matarched Coda: 03-5400-210 M.0.E. Reglan: 8 OKAMAGAN
Miragement Unit:
e |
r e
Tributarias Cade Topegraphic (1:50k) Map: 82L/10
< B.C.G.5. (L:20k) Map:
HUNTERS CREFK {1 ks3] U.T. M. Mauth: 11.3768. 560801
DANFORTH CREEK 03o Lat./long, Mouth: 500G, 370" 118 Dl 45 are
Miinstem Leagth: 268.3 kam Ref. Mo.: 29J.-51
Haterched Arey: Aef. Ho.:
Location: FLONS § INTO LOWER SHUSWAP RIVER APPROIIMATELY
L.AKH DOWNSTREAN OF MAELE LAKE, EAMLOOPS DISTRICET

Gradient Clast/lacatian (ks upsireas from mowth} Comment s

0 - 5x PE R+ 4 £--51 5 - 10x »10% GRADIENT O0SCUSSED, LOWER HEACHES MOOERATE TO RELATIVELY
L STEEP; UPPER MIODLE SECTION [5 FLAT, UPPER REACHES STEFP,

{REF. 79K-45)

B, OBSTRUCTIONS To MIGAATION

Barrier Height } Location ' lmpassanle J j
(meters)| (km Uys) to {spacies) Commenty
o INFORMAT[ON AVA[LAELF J
C. FLOW
Flow fontral: X Water Survey of Canada (WiC) Flow Gauga: R
W.5.C. Statfon Mg, |: Ko, 2: Ma, 1: Ka. 4:
Lm TRFORMATION AYA[LAGLE ]
O. DISTRIBUTIOK ARmARTY
Species Watershed Distribution
O (OHD SalmgN SPAVE FROW 8 kM - 13 M. (REF, 23E-46)
LR.H FATKEOW TRouT LARSE MIGHATORY RAINECW HAYE BEEX SEER SPAWMIWG (REF. 29E€-35) J
E. ESCAPEMENT Tmgapy
Escapement Kaz imux Management
Species Fecorded Target
Mean Period of Recard r Aef. Mo, Escapement Aef. Ma, Escapement Hef, Ra,
&u D0 AN 5 tors - 1007 | zea1s T l J
F. LIFE HISTORY TINMING
[~ Specinx Activiny | Jan J Feb r Har I hbrl May [ Jun | Jul I Aug H Jep | Dex r Haw ] Dec

|_|ﬂ URFORMAT[ON AVATLARLE

o
q
®
4
2
2
i
4
4
4
|
1
i
g
|
g
7
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OFO/HOER F15H MaRlTAT IRVERTORY AND IHFORMAT[OY PROGHAM

Watershed Code: 03-5400-21g
STREAM [HFORMAT ({gN SUHMARY tresn Hame: EIMGFISHER CREFK
Paga- ?
G. IMHED(E&ITMHAGEKEII ACTIVITIES M WATERSHED
|_ Type of Ipecies Location Camaents Periang uf_‘_
Activity [ka USE) Operation
Start/Finiey
O CoLOMIZATION [0 COHD SALMON LEES 10 EIMGFISHER MATCHERY ON LOWER SHUSWAR RIVER lagzy
AND DUTPLANTED RACK TO KINGFISHER, EGS TARGET 20,000,
(FIP PROJECT). (REF. Z9K-45)

AR RAINBOW [ROUT

LE-“F COUNT [ G FENCE 0 OHD SALMON g.2 LIMGFISHER COWMUNITY CLUR, {REF. 29K-55)

___‘_-—|_|
1984 /1585
H. LAND USEWATER USE/ATER QUALITY

Actiwvity | Description/Lacation
FO FORESTRY | EXTEMSINE LOGCSING IN UpPER WATERSHED, (REF, Z9K-48)

I. FISH PRODUCT (oM POTENT IAL /CONSTRAINTS /GENERAL COMMENTS

AYERAGE O] FRY DERSITY -0, 44, METHE SQUARED; RATMBOW-0, 27 /XETRE SQUARED; STREAM (DULD BE CAPALLE OF SUPPORT %G COMSIDERAGLY

WILHER FISH DEMSITIES. RAIMBOM THE MOST APFROPRIATE SPECIES TO EMHANCE SOME LEVEL OF COHI ALSD. YIOLENT FLOOOINS [% LiIMITIRG
FACTOR. (REF. 29%_35)

J. FISHERY OFFICER NARRAT I VE

Etn fresared:  1588/04/01 Fremared By: 8, GURTZ. 0P, FRAMEMORK j
K, SIS COMPLETED my
Completes by; BEQPGE FARRELL Date: 1985712717
Checked by: LIDIA JAREMOVIC Date: 19804727
Last wpdated: by CATHY GEE Date: [990/09/19
Last checked by: L. JAREMOYIC Date: 1990/09/19
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OFQ/BOER FigH HERTTAT |WWTRFOHF AHD IRFORMATION PROGRAM
iTAlam IRFORMATIOH Susmapy

A, DESCRIPTION

SHUSWAP RIYER

O.F.0. Dlwisigns

51103

Watershed Code; D3—54-0D~Eﬂﬂ-ﬂﬂﬂ=ﬂﬂﬂ—ﬂﬂu-qgr_
Stress Kace: SHUSWAP RIVER
Page: )
—_—

| Stream Hage: FRASER RIVER
Districe: I EAMLOGPS
Local Hame: LOWER SHUTWAR RIVER Sebdistrict: 20 TALWON ARM
Stavisttcal Subsrea:
Watershad Coge: O3-S 400 000 - 004 000 - 000 991 M.0.E. Region: 8 OEAMASAN
L Minagement Unier 25
_ =T =g e
Tributarisg Code Topagraphic (1:50k) mMap: m7L/LL
-_— 1 | scis [1:20%] Map:
U.T X, Koutk: 11,3556 .56208

| Gradieny Class/Lacation {km vpstreas froa mouth]

[SEL SHUSWap RIVER, 03-%S400, FoR LISTING),

Lat. flong. Mauth: 51 DG, 43 @'* 119 DG, i g
Rainitem Lengih: B85 km Ref. Mo.: 290-51
Hatershed Ares- Ref. Ha,:

Location: FLOWS FRom MABEL LAKE INTO THE SDUTH END of MARA
LAKE, rAMlaps BISTRICT, s(s5 TRIBUTARIES T MARA L AMQ
LOWER SHUSMAP R, HAYE MATERSHED CODES FROW 010 TO 210,

Coamanty
D- N S 2.9t 5. 1oz *10% |
M) [NFORKATION AVAILABLE
S
B. DESTRUCTIONS g WIGRATIOR
Earrigr Lacatfaon ( Tmpagsable
{Type) Tk U5 to {species) Commpnty

BE M} ZAANIER

J

ALTESS TO MABEL Lagr {REF. 291-48)

C. FiLow

r——

Flew Contrais

Warer survey aof Capads
W.5.C. Statian Hg, |3 DaLCog? a. 23

{WAL] Flow Gauge: 7
Ko, 3: Ha, 4

—
Coements; LAEE FED. WABLL \AKF: 28 5 M UPSTREAM; ARER - 58,1

.0M; PERIMETER - 77.8 M. [REF, 29J-61)

0. DISTRIBUTION ey

Species Waters

hed Ostribution

SL SOCKEYE SAlmnk AZHTON CREEK TO MAREL LAKE; HEAVIEST

JUST BELOW HUPEL (REF, 296-2, REF. 29K-10)

0 COHD SAL MoK SMME AS SOCKEYE (REF, [E-2, REF, 79

£-13)

FL PIEE SALMON PRESENCE WOTED (REF, Z3E-1)

T CHIMOOE Sh oy

JINENILE REARING CISTRIBUTIOR SIMILAR fo ADULT SPAWN] NG DISTRIBUTION: FLOGOED PASTURES, BACKWATERS
ARD SLOWGHS ADUACENT Tg SPAWNING AREAS ARE THE PREFEHFED REARI MG HABITATS. (REF, 29K-25)

O DI mO0E L) wow

WME AS SOCEEYE [REF, I9K-2, PEF. 79%-30)

0¥ DOLLY YARDEN

| ParSEncr trroouT (REF. 29%-53)

0 IDEAKEE SAME AS SOCKEYE (REF, 29K-30)

LT LAEE fRour

FREZENCE THAOUGIOUT (REF. Z9K_23})

MV FOCEY MTH W4l FEF[%H PROSENCE [ HACKDSIHOUT (REF. 79K-53)

L




DFO/MOEP Fism HART TAT
STREAM | HFOARAT 10K

E. ESCAPEKENT SRy

Soecipy

0 O AL

FE PIKE =a)| M0y

Commenty:

Fo LIFE HISTORY TIM[ng

L OSDCECYE SALwgn

COHD LAl W

O CHIWOOE SapmMow

Commpnpy: CHL mg,

6. EWNMAHCEWENT MMANAGERENT

Type oF

Activity

———e

RE MARK RICOVEHY

———
KR MARX RECOYELY

HT BT CHE B

IHVENTOAY aNp |

Sk s0CKEy ﬁluﬂ ]

F3 FISH kP rmg
—_— ]

F5 FISH SampLimg

MA MARK RLCOWERY

.
FP MULTIPLE STHATEGY

NFORMATION PROGRAM

Watershed Code: n]-sim-m—mu—uﬂn_uqa_ggl
SUKKARY Strese Wasa! SHUSWAP RIVER
Fagqe: F]
— e — i —3 _‘__‘—\—|_‘_
= Escapempnt Mas imus Hanagesent
e Recorded Target
Perizd of Aecord Rer. Ha. Evcapement Rer. Nao. Escapement
1978 - 1ggy Z2BA-18 500455 78A-18
210 1978 - ([9a7 JEA-18 1= 28418
5 1579 - 1987 2aa-18 13 1A~ 18
O CHINOOK SALMIN 7892 1978 - 19g7 2BA-18 12000 78A-18 [ T
SOCKEYE DOMIRAKT Cycie 1974, 1582, 935 (HEF, Z9E-1)
-_ == = :
_— ) 1 : _
I Soecies Activity Jan | Feh Har Apr Hay Jun Jul Aug Sep Oee How Deg
Migration ] I
Eua-nlnq I I
lncubation
Hearing
Migration I
S:qhnrnq Ix
Incubatign
Rearing |
Migration II 11X Ix
Spawning I I
[ncusdtinn
Rearing i
COMD aND SOCEEYE TIMING [KFORMART 10K {REF, 250-2)
EMERGENCE OF CHIMOOK Fey RLD APAIL TO EARLY MAY (REF. Z9K-76)
ZEt —— =
ACTIYITIES IN WATERSHED
Soecies Locatlan Comments Period of
(km U/5) Operation
start/Finish
5K SOCKEYE TALmMgN DOWKETREAM FHY TRAPPING, (REF. 291-100) 1987 /157
b Sl
SE SOCEEYE TALman DOMSTREAM FRY TRAPR[NG. (REF. 291-l00) 1379719r9
O [ woaK SALMON a.o 72,000 DOWMSTREAM CHI®OOK FRY CODED WIRE TAGGED AKD 197971981
RELEASED -PART OF A FEASIBILITY STUOY FOR EXHAMCEMENT
POSSIBILITIES [REF, 23K-22})
O i mOOE ZAL MOR 0.0 EGG TAKES Amp QUTPLANT I WG FROM SHUTIAR RIVER HATCHERY 1384y
{REF. 29K-, REE, 29E-45)
CH  CHIMOOK TALmoN 0.0 PETERSON OISC.  SHSWep FALLS HATCHEHY CREW. (REF, 1389
29E-55)
O CHIwOOE Salmon 0.0 COOED WIRE TAG RECOVERY: SPAWNING ESCAPEMENT 198371585
ESTIRATES; ASE, LEWGTH AKD SEX COWPOSITION, {REF.
29K-85, RET, 79K-66)
_ul CH woOE TaLmON 8.5 O.5KM DUWNSTREAN OF coOre CREEK. KIMGFISHER MATCHERY 1981/
(ETWSFTSHER coRin] TY CLUR), EBE TAREET lS-u.l;-'-Dﬂ._
RELOCATED [0 CONFLUENCE OF COOEE [ {1983}, (REF.
29E-55)
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DFO/HOEPR FESH HARITAT [HYENTORY ANQ THFORHATION PROGRAM

STREAK [HFOAMATION SUMMARY

Watershed Code: {IJ-SN—WD-DM-DM'M-!QL

H. LAKD USEWATER WSE,WATER QuALITY

Streas Name: SHUTWAP HIVER

Page: ]

J Activiey

— e

OescriptlanfLecat ian

AG AGRICULTURE

T

— e
ALFALFA CQULTIVATION, DAlRY FARMING, AND Hay PRODUCTION T HROUGHDUT (REF. 29E-22)

—— —_— |
L LINEAR DEVELOPRENT CPR, HIGHGAY S8 FOLLOW THE RIVER FROM ENDERAY TO wARA LAKE [REF. 29K-22)

e —_ _ __
W WATER QUALITY CITY OF EXDEREY DISCHARGES CHLORIMATED SEWAGE INTO THE RIVER {REF, 29E-22)
Ll LINCAR DEYELOPKENT

l REVTLSTORE TRAMSHISSION LINE FOLLOWS AND CROSSES RIYER EAST FROM EKDERDY. (FEF. 23K-45]

L. FISH PRODUCTION POTENTIAL /CONSTEAINTS /GERERAL COMMENTS

-
FEASIBILITY OF A PROPOSED BATCHERY SIT
APPEARS PROM|ST MG, (REF. Zop-22)

—

TEA.R] MG SURYEYS [KDICATED THAT COHD SALMON SMOLTS WERE MORE ABUNDANT Tt .[I

E FOR CHIMOOK AND COHD IMMEDTATELTY (OWKSTACAM OF MABEL LAKE HAS EEEM EXAMINED AND

MIODLE SHUSWAP RIVER. (REF. 29K-28)

|_|.|.!.1'!_'ﬂ QUALLTY DISCUSSED (REF. 73K-27)

J. FIZHERY OFFICER RARRATIVE

| Oate Prepared: 1368,04 /01

Frepared By: B. KURTZ, OP. FRAMEWORE

|

E. 515 COMPLETED BY

Ceepleted by: GEOPEE FARRFLL Date: L9B6/12717
Checkeg by: LIQLA JARFMIYIC Date: 1983/04/27
Last updated by L. JAREWIWIC Date: 1590/09/26
Last checked by; L. JAREMOVIC Date: 19%3/09/19
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Photo 2. Eroding left bank at Site #3.



Photo 3. Debris jam at the downstream end of an island, blocking the main channel,



Photo 4 LWD across the channel 50 m upstream from the bridge crossing, upstream view.
Stream Name: Kingfisher Creak Site #: 23 Reach#: 5
Coordinates: S0°44'41N 118°44'13W Code: F/Q-D+N/F+2

Photo 5 LWD at the upstream end of the cutblock with a logged stump in the middle of the
channel, downstream view.
Stream Name: Kingfisher Creek Site #: 25 Reach #: 5

Coordinates: 50°42'62N 118°4529W Code: Fh/Q+D+F+1



Photo 6 Stream flowing through the forest as a result of a debris jam w/s, u/s view.
Stream Name: Kingfisher Creek Site#: 28 Reach #: 5
Coordinates:  50°43.47 118745.26" Code: Fb/Fs/QeDeF+1

Photo 7 Substantial LWD blocking a side channel from the left bank of the main channel, w/s view,
Stream Name: Kingfisher Creek Site #: 28 Reach #: 5
Coordinates:  50°43.47 118°45.26" Code: Fi/Fs/Q=DeF+1
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MID-SHUSWAP STREAM ASSESSMENT

STREAM: COOKE CREEK
DATE: October 13, 1994
TAPE: WRP Tape 5
% l'o i LOCATION CODE COMMENTS TIME COORDINATES
W syman North West
1 = mouth of the stream, very similar to Brash Creek 19:11 50.35.96 118.50.69
2 Fi-C-Hw-1 » culvert & cement weirs 20:03 50.36.37 118.50.53
ixfo s -}\L 3 Fefa ST » slide from the road on the left & a slide from the right 20:54 30,3648 118.502=
/ g S " ‘cm‘“ (both enter the stream) 1 Eid 83
— Eop LB ypn S e I__,,.:;\;r {#a ‘-uﬂ-.IJI bl Li ﬁuan-ﬂxk 93—_,-':“,-_."..1:‘!" 4
loyiad 4 w2 ~ natural slide on the left enlennu the stream with LWD 22:23 503722 1185059
i &’Q i S the foot of the slide 18 oo
L : 1':\-‘:.:; P --.--u.{. font. _H__ s ...} tar foiiiel 'r‘.'j-"‘j
5 FOAD-UT s farge Idg fam" " | 20:59 503726  118.5059°
_Jreacbod by platas o8favlas R
- Toad Visible o, the fé’n sndﬂ' &ﬁmﬁ ?ﬁ:frndtﬁe Stréam 2355 50.37.26  118.50.59*
Dhofef | 95 fa. RS =Fol Lol shids oot smachsied ool v i) ol i Chfseias @ 503749 1B "spy
% Wi Fb-W-N-2 = chutes not a barrier to fish passage hut wuuld impede 25:01 50.38.57 118.50.28
b Frate R Efafad fish migration at low flow
‘ j:';’:" X 8 Fe@FF-1 .+ slump from the road eminating at a culvert, on the left 2547 503665 1185632
£ -@'Fs Jeb4o-F-)  with erosion on the fill slope from water exiting the 50.38.779" 18 se.24
;]',,Liﬁ'h.;' 7 A Flofo-bfw- k-2 cur'.:er‘t“ {3ty ) i 00 « bedn b temi So. 10,775 ng.se. 2
e i FS-SF2  » large {mnnnuuus cutblock on the right and a cutblock ~ 25:48 503895  118.5025
on the left @ ~2600° elevation
Tout M 40 Eb/G=CF-1 » bridge , sl LB Jems s oF brﬁaah 26:06 50.39.11 118.50.24
Bri fe iy FMQ-D-HIF-.Z
11 Fs/Q-5-F-2 » cutblocks on the left & right sides @ ~3000' elevation 2726 50.39.81 118.50.46
12 Fsfa-F-F-2 = road running parallel to the right side 27:59 50.40.04 118.50.76
13 Fsf0-5-F-2 » cutblock on the right side, above the road 28:46 50.40.45 118.51.24
14 Fs/Q-S-U-2 » old slide on the left 29:31 50.40.71 118.51.92
Tun
T AR BOGET b iErHGERER iR bridge buffer is -5m  29:44 50.4066 1185211
G-5/o-F-3 wide with debris piles along the bordar
Tucy "U‘iF\(:_Lf_ 16 Esll=s-F4—  » large slump from a cutblock an the right side may 30:30 50.40.80 118.52.69
DA et Fefm-5-F-2 have entered the stream
17 Fs/Q-5-N-2 + natural slide entering the stream on the left 30:37 50.40.83 118.52.80
18 + smail waterfall entering the main channel from the left 32:55 50.41.99 118.54.34

side ~200m d/fs



STREAM: COOKE CREEK Page 2
DATE: October 13, 1994
TAPE: WRP Tape 5
LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL North West

19 =~ headwaters of the stream @ ~5500" elevation 34:04 50.42 66 118.54.96
NOTE: 1-19:  Map 82 LAD 1:50,000
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DFO/HOIP FE5M HARTTAT LHYEMTORY AND [MFORMAT 10K PROGRAK Haterthed Code: M—HW-WH—DDG—GG{]—UUG—Q?I
STREAM | NFORMATIOH SuMMa gy Streaa Haee: SHLISWAP RIYER

Page: f
A, DESCRIPT[OK

Stress Wame:  SHISWAP AIVER D.F.0. Divis fon: FHASER RIVER
Mstrict: 1 eAwLoops

Lace] Name: LOWER SHUSMAP RIVER Subdistrict; 29K SALMON AR
Stacistical Sumares: -
ditershed Coge; 03- 5400 - 00 - D00 000 - 004 - 991 H.0.E. Hogian: 8 OrAmAGAN
Managesent Uait: 25
—_—
Tributarias Code Topagraphic (L:50%) Map: 82L/11 T
- B.C.G.5. {1120k) Map:
U.T.K. Houth: 11,3556 .56208
Lat, flang. Moyth: 50 06. 43" 0'' 119 D6, 3' g
Mainstea Length: EA.5 kam Ref. Wo.: 29J-81
| Hatershed Area: ReF, Ma,:

Lacation: FLOWS Fron MACL LAKE [NTO THE SDUTH EXD OF WARA
| LAKE, EAMLOOPS DISTRICT. SIS TRIBUTARIES TO MARA | ANn

LOWER SHUSWAR R, HAVE WATEHSHED COOES FROM 0lo 1o 210.

[5EE STwap RIVER, 03-5400, FOR LISTING).
-
J Gradient Class/Lacation (ke upstreas from mauth) Comments

i

b - .5% 5. 2 2+ 5% 5 - lox >101

WO [MFORMATION Ava| LABLE

B. OBSTRUCTIONS TO HIGRATIOR

Earrie.r Height ( Lacation lapissable
{Type) {meters)| (iam uys) Lo {species) Coamanty
%2 0 saamick i r MCTESS 10 WABEL LAXE. (REF, 29K 15) j
C. FLOW
Flew Cantrol: Mater Survey of Canada (WSL) Flow Gauwge: ¥ .
W.5.C. Station Wa, - Q8L Dg2 Ko, 21 He. 3: Bo. 4y
Coements; LAKE FED. MAZEL LAKF: 885 M UPSTREAM; AREA - 9.1 50.mM; PERIMETER - 77.8 M, (REF, 28J-81) ]
B. DISTRIBUTION oA py
[ Species Watershed Distridgtion —|
SE SOCKEYE SALMON ASHTOR CREEK TO MABEL LAKE; HEAVIEST JUST RELOW HUPEL (REF. 29€-2, REF. 29K-30)
—m COHD SALMON SAME AS SOCKEYE (REF, 29K-2, REF, 29K-30)
PE PINK ShlM0R PRESENCE ®OTED {REF, 29K-1)
Ol CHIMOOE Sl WK JUNENTLE REARING OCSTRIBITION SIMILAR O AouLT SPAWN BG UISTRIBUTION: FLOGDED PASTURES, BACTMATERS
AND SLOUGHS ADIACENT fo SPAWNI NG AREAS ARE THE PREFERRED PEARI®G HABITATS. (FEF. Z9E-26)
T CHEMOOK SALMOR SAME AS SOCKEYE [REF. 29K-2, REF. 23%-30)
0¥  DOLLY YARDEX PRESENCE THACUGHIUT {REF. 29K-57)
K KOEAREE SAME AS SOCEEYE (REF, 9K-10)
T Lake ot PRESERCE THROUGHMT (REF, 298-53)

|_ru POCKY T WHITEFISH | PRESENCE THRDUGHDAT (REF. 29r_53) J




DFQ/KOEP FItH HARITAT
STHEAM [KFORMAT[ON SUMMARY

IRNENTORY AMD | HFORMAT DN FROGRAM

Watershed Cade: UJ—ﬁm—DﬂU—UﬂQ—Oﬂﬂ—DﬂQ-QET

Stream Mame: SHITWAR RIWER
Page: 2
—_— —_—
E. ESCAPEMENT Simadapy
Escapemant Mazizum Manzgement
Ipecies T — Recarded Target
Maan Period of Becard Ref, Ma, Escapement Refr. Mo, Escapsaent Ref. Mo,
5L SOCTEYE SAlmon L3339 1378 - 1987 28A-1B BlI495 Z8A-18
—_— 1 —_— ]
O oM SALWoK o 1978 - 1987 ZBA-18 350 ZBA-18
FE  PINC SALmMON 5 1379 - 19gy ZBA-1EB 13 2EA-18
H HIMOOE ZALMOK TE9Z L1378 - 1987 28A-18 12000 28A-18 l
Comments: SOCKEYE DOMIRANT CYCLE 1978, 1982, f9as {REF. 29k-1]
F. LIFE HISTORY TIMING
ipecies Activity Jan Feb Mar Apr Hay Jun Jul Aug Iep | Qct Kow D-_-c-l
S SOCEEYE SALMgK Migration I
Spawning Ix I
[neubation
Rearing
O oH Al mak Migration I
Spawning Ix
Incubaticn
Aearing
O CHIWOOK Sarmgy Migration Ef| 13| 11
Spawning I I
[ncubation
Bearing
Camments: CHINGOK, COMHG ARD SOCEEYE TIMING IKFORMART [OM {REF. 29K-2)
[ EMERSENCE OF 04 mDOE FRY MID APRIL TO FARLY FAY (HEF, 29K-28)
&, EM!CENEHMH.GEHEHT ACTIVITIES [N WATERSHED i
F:aﬁn af Species Locatfan Commenty Period of
Activiey {kea U/5) Operatian
Starc/Finich
FS FISH SAMPLING SE SOCKEYE SALMON DOWNSTREAM FRY TRAPFING. (REF, I90-1pa) 1387 /1987
F5 FISH Sampy [mg SE SOCKEYE SALMON DIWSTREAM FRY TRAPPING, (REF. 231-100) 197971979
MA MARE RECOYERY O CHIMOOK SALMON n.o 72,000 DOWMSTREAN CHIMOOK, FEY CODED WIRE TAGEED AND 197971981
RELEASED -PART OF A FEASIBILITY STUDY FOR CMMARCEMENT
POSSIBILITIES (REF. 29K-27)
FP MULTIPLE STRATCGY | CHImOOE SALMON 0.0 EGE TAEES awg DUTPLANT[8G FROM SHUSWAP RIVER HATOHERY 1584/
{REF. 29K-70, REF, 29€-45)
BA MARK RECOVERY O CHImMOOL SALMON 0.0 PETERSON DISC. SHUSWAP FALLS HATCHERY CREM. (REF, 1583/
29E-55)
MR MARE RECOVERY H CHINDOE SALMON 0.9 NOED WIRE Tag RECOVERY; SPAWNIMG ESCAPEMENT 1583 /19488
ESTIMATES; AGE, LEMGTH AND SCI EMPISITION. (REF,
29K-65, REF. 29K-55)
FH‘F HATCHE RY H IR AWK 796 0,560 DOWNSTREAM OF COOCE CREEK. KIMNGE|SHER HATCHERY 1381/
(KINEFISHER commin] TY CLUR), EGE TARGET 150,000.
PELOCATED TO CONFLUENCE OF OOKE C. (1989), (REF.
29E-55)
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Photo 1, Debrnis and exposed bank associated with the slide at the culver outlet, view from base of slide,
Stream Name: Cooke Creek Site#: 8 Reach #: 2
Coordinates:  49°4523° [19°20,19° Code: Fh/Fa/Q«C-F=1

Photo 2. Actively eroding deposit (fines/gravels) at the base of the slide, approx. 30 m from the stream.
Stream Name: Cooke Creek Site#: 8 Reach #: 2
Coordinates:  49°45.10° 119°20,20" Code: Fi/Fs/Q+CF+1



Photo 3. Debris jam on the right bank approximately 50 m d/s from the slide, dfs view,
Stream Name: Cooke Cresk Site#: 8 Reach #: 2
Coordinates: 4974523 119920.19° Code: Fb/Fa/(«C-F«1



APPENDIX X

Brash Creek
Stream Information File




MID-SHUSWAP STREAM ASSESSMENT

STREAM: BRASH CREEK
DATE: October 13, 1994
TAPE: WRP Tape 5
%b ” LOCATION CODE COMMENTS TIME COORDINATES
11 2 SYMBOL North WEI
1 » mouth of the stream 02:08 50.33.18 118.01.79
2 Fs/Q-C-Hw-1 = bridge 02:20 50.33.27 119.01.83
3 Fs/0-5-A-2 > agricultural fields on the |eft 02:38 50.33.40 119.01.90
I S tenaie R
b )'w las ‘75; 4 Ferfe3-F= - logging operation (mill) ~10m from the stream bank 03:49 50.33.68 118.0287
R "o cocle on the left side - gt oy petiesin] Ll Gual K Jos i i
_3”'9"0-.-’.& bt mat P Jllﬁ'!‘fi'-?r':?l ] ﬂ.,{!d’ pedes  Tob e sine Ko
Maforilay 5 1 = bridge, bank erosi b id 03:57 50.33. 18.02.
bfo ”Ei:% ?fﬂff; ridge, bank erosion on both siges 5 33?5. 1 “2%
6 Fs/Q-F-F-2 = road on the right sida 04:27 50.33.89 119.02.60
7 Fb-W-R-1 = damAweir (15 x 50m pool impoundment) 04:51 50.34.05 119.02.59
e c::-cnlg
06 /sq j35 #3 » LWD across the channel 07:44 50.35.25 119.012%
very tougk aecgs BE ol o35 =
g Fs/0-5-N-2 > eroding bank of till material on the laft side entering 07:55 50.35.33 118.01.68
the stream @ ~2700" elevation
10 Fs/Q-5-N-2 > eroding bank on the right side & left side with 2 09:36 50.35.85 119.00.71
succession of slides
11 Fb-WY-N-3 - waterfall (4-5m) on tributary entering from the left 10:55 50.36.32 119.00.05
side
ok IS i qp Fs/Q-C-F-1 » bridge crossing with road material entering the stream  11:24 50-36-91 1HE:R9.01
a.l.{llfp,.-lh l i_ 0.3 Yoy, HE. 59, 4T
Lufyer
ob-ir S 13 F-C-F1 » road crossing (brigs) — unmarked branch of the 11:50 503694 118507
rifras stream Seidmire  RRibze
14 ~ branch of Brash Creek: to the Jeft of the unnamed 12:45 50.36.35 119.00.04
branch
15 » return to the main branch of Brash Creek 13:43 50.36.47 118.59.05
16 » headwaters of the stream @ ~5000° elevation 16:20 50.37 66 119.00.13
NOTE: Map 82 LA1 1:50,000
12-16: Map 82 LHD 1:50,000
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Photo 1. Culvert inlet with overlaying rotting wood and accumulation of gravel, dfs view.
Stream Name: Brash Creck Site#: 12 Reach #; 2
Coordinates:  49°45.23° 119=20.19" Code: Fs/(+C-F+1

Photo 2. Erosion of the road surface adjacent to the dfs end of the culvert, dfs view.
Stream Name: Brash Creek Site#: 12 Reach #: 2
Coordinates;  49°45.10° 119°20.20° Code: Fs/Q+CeFl



'y
F;

Phaoto 3. Culvert outlet with overlaying logs and restrictions on stream width and peak flow, w's view.

Stream Name: Brash Creek Site#: 13 Reach #: 2
Coordinates:  49°4523° 119920,19° Code: Fe/Q+CeFs1

Photo 4. Restricted flow and partial blockage of the culvert inlet, dfs view.
Stream Name: Brash Creck Site #: 13 Reach #: 2
Coordinates:  49°45 10° 119°20.20° Code: Fe/(Q)+C-F-1



APPENDIX XI

Biogeoclimatic
Zone/Subzone Codes




Appendix XI  Key to Biogeoclimatic Zone, Subzone and Variant Unit Symbols in the Mid-Shuswap
Watershed.

Biogeoclimatic unit symbols are arranged by zone/subzone/variant/phase. For example, ICHwk]
indicates:

Zone Interior Cedar Hemlock
Subzone wet (precipitation) cool (temperature)
Variant 1 (Wells Gray)
Zones
ICH Interior Cedar-Hemlock
ESSF Engelmann Spruce - Subalpine fir
Subzones
Frecipitation
m maist
w wet
v very wet
Temperature
w warm
m mild
k cool
c cold
Varants
ICHmw2 Shuswap
ICHwk1 Wells Gray
ICHvkI Mica
ESSFwcp Parkland
Source: B.C. Ministry of Forests. 1989. Biogeoclimatic Units maps. Kamloops Forest Region,

January 1989,



APPENDIX XII

Fish Species Codes and Middle
Shuswap River Watershed Fish
Species Summary Table




Appendix XTI Fish species codes.

Code Species

CM Chum salmon

CH Chinook salmon

PK Pink salmon

SK Sockeye salmon

KO Kokanee

CT Cutthroat trout

RB Rainbow trout

DV Dolly Varden

BB Burbot

MW Mountain whitefish

RSC Redside shiner

STC Spottail shiner

ESC Emerald shiner

CBC Chub, general

PEE Peamouth chub

DC Dace, general

LNC Longnose dace

SuU Sucker, general

LSU Longnose sucker

CSU Coarsescale sucker
(Largescale sucker)

CAS Prickly sculpin

CCG Slimy sculpin

Note: * indicates that the species spawns in the stream system.
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