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1.0 INTRODUCTION

1.1 | General Watershed Description

Mission Creek is the largest tributary of Okanagan Lake and is part of the Columbia River drainage
system (Figure 1.1). It flows westward into the lake at the City of Kelowna from the Okanagan

_ Iﬁghland draining a ‘total area of about 830 km?. The elevation at the mouth is #342 m and the

elevation of the highest pomt in the watershed (thtle White Mountain) is 2170 m, giving a relative
basin rehef of £1828 m. -Figure 1.2 shows the monthly mean discharge of Mission Creek at East
Kelowna, about eight kilometres from the mouth. As indicated by the large late spring/early
summer flow peak, much of the annual flow is derived from snowmelt in the upper watershed. The
bedrock geology of the Mission basin includes sedimentary. (siltstone, sandstone, conglomerate),
igneous (grey infermediate volcanic flows, andesite & basaltic flows), and metamorphic rocks
(granitic gneiss) (Greenough and Roed, 1995). Surficial deposits include a complex array of
deltaic, alluvial fan, ﬂuvial-glécial, and morainal deposits (Nasmith, 1962). Soils include brunisols,
chernozems, luvisols and podzols (_Luttﬁaerdmg, 1995).

~ Fish have been present in the Mission Creek watershed since postglacial times. Rainbow trout

 (Oncorhynchus mykiss), Kokanee salmon (Oncorhyﬁchus nerka), and Burbot (Lota lota) are the

most common indigenous sport species in Mission Creek (Smith, personal éommunicaﬁon, 1993).

‘Several non-game fish species are also present. More recently, hatchery releases of trout and char

in the small upper lakes of Mission Creek watershed have dispersed sport fish through a wider
range of stream habitats. These fish exhibit a variety of life history patterns within the watershed,
which can produce complex population dynamics. For example, Rainbow trout can live their entire

life cycle within a small stream reach, while other rainbow trout can migrate widely w1th1n and

“between sub-basins of the Miss_ion watershed. There are also spawning populations of sport fish

that migrate from Okanagan Lake into Mission Creek. Rainbow trout, Kokanee salmon and Burbof

Summit Environmental Consultants Ltd. ’ - FINAL REPORT
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are some of the lake fish that spend part of their life cycle in Mission Creek, and most of their adult

life in Okanagan Lake.

The sport fishery in Okanagan Lake is dependent on tributary streams for trout and Kokanee
spawning. During the 1960s and 1970s, annual spawning populations of more than 300,000

 Kokanee were common (Smith, personal communication, 1995). Since the mid-1980s, there has

been a rapid decline of Okanagan Lake Kokanee stocks. This is reflected in reduced Kokanee
returning to spawn in Mission Creek. Less than 100,000 Kokanee have been observed spawmng in
the last several years, with the lowest return year havmg less than 20,000 ﬁsh return.

In addition to its fisheries values, the Mission Creek system provides domestic and irrigation water

: for the South East Kelowna and Black Mountain Irrigation Districts, plus a large number of

individuals.
12 . Project Background

In 1994 the Mission Creek watershed was selected for inclusion in the provincial Watershed

Restoratlon Program (WR_P) The four phases of WRP are:

1. Assessment

2. Prescription

3. Implementation, and
4

. Monitoring .

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

zones and ii) upslope areas. Summit Environmental Consultants Ltd. (“Summit™) was retained

by the B.C. Ministry of Environment, Lands and Parks (B.C. MELP) in October 1994 to conduct

the stream assessment component of the assessment phase of the WRP for the Mission Creek
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" Figure 1.2 Mission Creek mean monthly discharge: WSC Station #0SNM116.

25

20 1

Discharge (m3/s)
v

[
<
s

Summit Environmental Consultants Ltd. ' _ - FINAL-REPORT
. Project #511.01 _ 4 , : ; _ 147196




watershed. The overall intent of the Mission Creek WRP stream assessment project is to identify

and evaluate potential opportunities to improve fish habitat and water quality at locations which

have been negatively affected by forest harvesting activities within the watershed (see Appcndlx A

- Texms of Reference). The assessment phase includes fish habitat and stream channel

assessments, with emphasis on locations associated with forest harvesting activities.
-1.3 Objectives
The specific objectives of the WRP stream assessment for Mission Creek are to:

L ‘Videotape a selected number of streams from a helicopter and provide audio -co‘mmentary

| conceming geomorphological and stream habifat features and possible degraded sites. The.
streams that were inspected during this study were pre-selected by B.C. MELP staff in -
Penticton and included :Darley, Hilda, Belgo, Pearson, Joe Rich, Hydraulic, Pooley, KLO,

and Mission 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 significant 'poten‘tial impacts associated with forestry operations.

Photograph each site and assess the ' condition of the 'cham-lel and compile habitat

-information according to Appendxces 2 and 3 of Watershed Restoration Technical Circular '

No. 3. (B.C. MELP/B.C. MOF 1994)

4. Review existing literature, reports, hlstonc and - recent aerial photographs, and
- _ %

‘hydrotechnical data concermng each stream;

' Summit Environmental Consultants Ltd. : : FINAL REPORT
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5. - Compile a sediment source inventory for each stream;
6.  Collect anecdotal information on the streams from persons and agencies familiar with the
streams;
- 7. . Priorize degraded sites, reaches and/or streams for restoration and, if possible, propose

initial remedial measures; and

8. Identify and recommend further assessment procedures, as required.
2.0 METHODS
2.1  Overview

The methodology employed in this study included an initial helicopter survey of the strea.ms',r |

“development of an impact coding system, review of the videotapes obtained during the helicopter .

survéys, coding of sites, field inspections of potential high impact sites, reviews of aerial

- photographs, maps and published information, and telephone and personal interviews with iJersons-
with knowledge of the streams. ' '

2.2 " Helicopter Surveys and Initial Site Classification

The helicopter surveys were cc;n_ducted on October 22, 1994. A hydrolbgist/geomorphblogist and a

- fisheries biologist were present on the flights. A video camera was mounted in the nose of the

helicopter, and a global positioning system (GPS) receiver in the helicopter provided continuous

Summit Environmental Consultants Ltd. . - _ ' FINAL REPORT
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location coordinates in latitude/longitude units (degrees/minutes/hundredths of minutes) which
were irnprinted on the video tape. The helicopter flew up each stream from the mouth to the
headwaters at an altitude of about 50-60 m and an air speed of about 60 km/h. All personnel in the
helicopter were outfitted with microphones and provided verbal commentary direct to the
video/audio tape regarding watershed‘ and habitat characteristics and the location of poténtialiy
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 intent of the coding system was to provide a

standard method for classifying the sites and determining which sites were visited in the field. The

coding system includes four elements; impact type, cause, source and potential impact. The video -

tapes were reviewed in late October and November, 1994. The sites identified on the video were
then classified according to the coding system 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 map
sheets.

23 . Field Surveys

The field surveys were initiated during November 1994 and completed in the spring and summer of

- 1995. The field crew consisted of a 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., code ending with “F.1” - source of
problem is forestry acti\}ities, high probable impact) or unknown (i.e., code ending with “U.17 -
uncertain source, high impact). In the field the code assigned to the site was reviewed and modified

based on the field inspection, if needed.

Summit Environmental Consultants Ltd. FINAL REPORT
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‘The coding system employed is a combin-ation‘ of four factors: Type, Cause, Source and Impact,
‘which are outlined in the order they appear in the code, as follows:

3. Land Use Activity Contributing to the Problem

" Summit Environmental Consultants Ltd. - a FINAL REPORT

Table 2.1 Coding system for stream impacts.

1. Type (Potential problem)

- Water quality : Q

Fish barrier - Fb
Fish spawning habitat degradation Fs . i
Fish Rearing habitat degradation - Fr ‘ _ $

2. Cause of the Problem

RN

Streambanks (slumps, slides, bank erosion) S
Road fill-slopes F
Culverts or bridges _ ' C
Debris D
P
W

Bank Protection
Waterfall

Forestry .

Agriculture :
Highways/Roads/Railways
Restdential/recreational/industrial
Natural

Uncertain

czmoIm» ™

4, Estimated Degree of Impact - o , . i

[T ey

High
Medium
Low -
Unknown

How R -

' Examples:

Q.F.E2 | Water quality ¢ Road fill-slopes o Forestry « Medium Impact

Fs.D.F/N.1 - Fish spawning habitat degradation e Debris  Forestry/Natural  High -

Project #511.01 _ .8 _ ‘ _ 11796




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).

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.

3. Fish habitat mfonnatmn was compiled. by completmg DFO/MELP Stream
" Information Summary System (SISS) forms. “The forms include stream gradlent
| . width (channel and Wetted) depth, bed material, . cover, bank helght debris,

obstructions, and observed fish species. The information collected meets and
- generally exceeds the information required in. Technical Circular No. 8 (B.C.
MELP/B.C. MOF, 1994). ' '

4 ., Stream geomorphology was examined and documented, including bed and bank
_ maferials, stream gl'adienf, sediment deposition areas, width of floodplain, slope of
adjacent hillside;s, presence/absence of exposed' slopes, tree lstabili'ty' on banks and
slopes, and potential sediment sources. The channel assqssmenfs were similai' 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;

implications for fish passage, spawning and rearing were assessed.

6.  Stream habitat features and potential source;.s of problems were photographed. -
7. Fish and wildlife observations were noted.
Summit Environmental Consultants Ltd. ' ‘FINAL REPORT
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8. Differences bétween existing stream regimes (geomorphology, water quality, fish
habitat) and natural (e.g., pre-harvest) conditions (including natural variation) were

estimated.
9. The nature and extent of forest harvest impacts was assessed.
+10.  Site feasibility for restoration was assessed, including site sensitivity to restoration

(i., level of effort needed to produce a signiﬁcant result), possible met_:hods, site

access and logistics.

2.4 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 |

e B.C. MOF forest cover maps (typical scales 1:15,000-1:30,000) |
. aerial photo.gréphs from 1992-1993 (colour) and the 1950s (black and white)
e DFO/MELP Stream Information Summary sheets, where avéilable

~- e MELP water licence lists

~ e . available geomorphological and soil survey repqrts 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, helicopter survey, and field

' notes.

' Summit Environmental Consultants Ltd. FINAL REPORT

Project #511.01 _ o 10 R /T I




N

25 Sediment Source Inventory

The black and white aerial photographs from the 1950s. wqfe obtained for historical comparison
with the 1992-93 aerial phot,ographs. 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.

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 termed geologic or natural erosion. Erosion caused by

- forest harvest or other land use activities is termed accelerated erosion. The overall contribution of

md1v1dual sediment sources to the sediment load of a stream is difficult to detenmne even in

deta:lled studies. It is possible that high frequency but low magnitude sources, such as bank
erosion, contnbute as much or more sediment than low frequency - high magmtude sources such as
landslides. However the large magmtude sources are easier to 1dent1fy from aenal photographs and
field reconnaisance, and are more likely to respond to rmtlgatlve measures. Thus the sediment

source inventory focused on two sediment source types:

1. Large natural erosmn (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.,

landslide scars), the dimensions were determined and a note was made on changes between the

1950s and 1990s.

Summit Envnronmental Consultants Ltd. o ' FINAL REPORT
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3.0 REPORT FORMAT AND PROJECT DELIVERABLES

- Each of the nine (9) streams, including the Mission Creek mainstem, inéluded in this report are

described in a separate report section. The tributaries of Mission Creek are presented first, in the

: order Darley Creek, Hilda Creek, Belgo Creek, Pearson Creek, Joe Rich Creek, Hydrauhc Creek,
Pooly Creek and KLO Creek, followed by the Mission Creek mainstem.

An appendix is included for each stream which was assessed (Appendicies B through J). The
-appendices cdntain photographs compiled for eaéh stream, 2 table with the videotape transcripts
-and impact codes, and other relevant stream-spec1ﬁc mformatlon Laminated 1:50,000 scale NTS _
‘maps for the streams presented in this report are included as Attachment 1, with the 19905 aerial -
- photographs as Attachment 2, and the 1950s aerial photographs as Attachment 3.

Summit Enwronmental Consultants Ltd. ' FINAL REPORT
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4.0 DARLEY CREEK

4.1 General Description

Darley Creek has a watershed area of 29 km’ andisa tributary of Belgo Creek. It origihates on the
Okanagan Plateau at an elevation of about 1525 m, and flows in a southerly direction. It joins
Belgo Creek just upstream of the site of a major landslide which occured in 1990. In the lower
reaches, Darley Creek cuts through ﬂuvioglacial deposits associated with Belgo Creek. Additional
descriptive information is contained in Table 4.1. The NTS map sheet covering the creek (#82
E/14) is.provid.ed in Attachment I, colour aerial photographs are in Attéchment 2, and black and
white aerial photographs are in Attachment 3. Video transcripts, photographs, and other relevant

information are provided in Appendix B.

Two (2) sites were classified as ending in “F.1” from the helicopter survey. Neither site was

 inspected due to lack of road access. The Darley Forest Service Road, which is accessed from

Belgo Creek, was overgrown with alders, making truck access to these sites impossible. Therefore
the assessment of the two sites was completed from the video transcripts and aerial photograph

irlterpretation. :
42 - Reach Descriptions

Three reaches were identified on Darley Creek (Table 4.2). Reach #1 extends from the mouth to a
distance 1.1 km upstream where there is an increase in gradient to delineate the reach break. This
reach cuts through a ﬂuvial.-glacial terrace associated with the Belgo Creek channel. Reach #2 is
the portion of Darley Creek that deécends from the Thompson Plateau. The é.verage gradient is

- 11% and the valley is relatively deeply incised, with little or no valley-flat. Reach #3 is the plateau

area, where the gradient is about 6% and the valley is more broad.

' Summit Environmental Consuitants Ltd. : ] FINAL REPORT
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Table 4.1

Summit Environmental Consultants Ltd.

Project #511.01

14

General characteristics of Darley Creek
Parameter Information
NTS Map sheet no. 82 E/14 Kelowna
Latitude & longitude of mouth 49° 53.6'N, 119°084° W
Watershed area (km®) ' 29 '
Stream length (km) 7.4
No. of reaches - 3
Discharge (mean/highest month/lowest month) Not gauged -
Biogeoclimatic zones/subzones' MSdm1
General flow direction South
Next higher order stream or lake Belgo Creek
Land use - Forestry, recreation
| No. of water licences none
{ Known fish species no data
No. of .1 & U.1 sites identified 2
No. of sites field checked 0
Table 4.2 Stream reach data summary for Darley Creek.
Reach # Reach length Gradient (%) Map sheet # Site #’s within
' (m) : : Reach

1 1250 7 82E/14 1,2

2 5000 11 ‘82 E/14 3-6

3 1125 6 82 E/14 7

Total 7375 7
! Biogeoclimatic zone codes are in Appendix K.
FINAL REPORT
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43 © Site Descriptions

~ Two sites were identified from the helicopter flight as having high pqtential .impacts. due to forestry

activities.

- Site #: 4 | Date Inspected: No field inspection (poor road access)
Impact Code: Fs/Q.D.F.1 Coordinates: 49°56.1'N 119°09.8'W
Reach #: 2 | - Map sheet #: 82 E/14 '

Observations from the helicopter survey indicated that logging had taken place across the stream
ﬁdth no buffer, and that woody debris was present in the stream channel. Examination of colour
aerial photégraphs from 1993 showed evidence of erosion on the slope above the left bank. The
cutblock on the right bank had been recently bumed at the time the photograph was taken. Re-
establishment of a riparian buffer should be cdmpleted as soon as possible, since the cutblock

does appear to be a sediment source.

Site #: 6 N ~ Date Insplécted: No field inspection (poor road access)
Impact Code: Fs/Q.D.F.1° Coordinates: 49°56.9'N 119°09.7W
Reach #:2 - Map sheet #: 82 E/14

This site consists of two box culverts locateci on two branches of Darley Creek, just upstream of
their confluence. The crossings are within the same large cutblock as Site #4. A landing with
- exposed soils is situated on the “wedge” between the two branches. As with Site #4, there appears
to be no riparian buffer. Given the closeness to the streams, the landing should be reciaim'éd. The

culverts appear.adequately sized (on the basis the helicopter survey and aerial photographs).

Summit Environmental Consultants Ltd.
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4.4 ' Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 4.3. Three of the sources
identified from the aerial photo survey were tributaries to the siream. In addition, thé erosion

described at Sites #4 and #6 above have been added to the list of sediment sources.

4.5 Darley Creek Summary and Recommendations

A total of two sites on Darley Creek were identified from the heli_cdfzter survey as having a high

level of impact from forestry (F.1) activities. These sites were not inspected due to poor road

, ,acc.ess, and the assessment were completed from aerial photographs and the helicopter survey

videotape'. The F.1 sites are:

Site #4 . Logging across strearn channel; woody debris in channel; adjacent slope erosion

Site #6 . Unvegetated landing adjacent to a fork in the stream; potential sediment source

Both sites are associated with a cutblock that has been harvested since 1990. The cutblock extends
across the upper reach of the creek, apparently without a riparian buffer. Exposed landings near the

creek and an actively eroding slope suggest that the cutblock is a sediment source. The block

“should be inspected to assess to what degree 'riparian vegetation has been re-established, and to

assess whether or not the natural regeneration might be enhanced. The landing near Site #6 should

- be reclaimed, if the surface is still exposed.

Summit Environmental Consultants Ltd. 6 FINAL REPORT
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5.0 ~ HILDA CREEK

5.1 General Description

Hilda Creek is another tributary of Belgo Creek and has a watershed area of 21 km®. A total of four
(4) sites were classified as ending in “F.1” or “U.1” from the helicopter survey. All sites were
‘-inspected in the summer of 1995. There is a single water licence on the creek, which is held by the
;Black Mountain Irrigation District. Additional descripﬁve information is contained in Table 5.1.
The NTS map sheets covering the creek (82 E/14, 82 L/3) are .providcd in Attachment 1; colour
aerial photographs are in Attachment 2, and black and white aerial photographs are in Attachment

3. Video transcripts, photographs, and other relevant information are provided in Appendix C.

5.2 Reach Descriptions

A total of six reaches were identified on Hilda Creek. Reach length and gradient data are provided
in Table 5.2. |

Reach #1 extends from the mouth upstream to a series of beaver dams. There are many sections of
channel with a combination of spaWDing-sizedrgraveIs and good cover. The cover is provided by
overhanging vegetation, undercut banks and deep pools. Numerous debris jams create the potential
for increased bank erosion and fish barriers.
| ‘

Reach #2 is a low gradient reach with numerous beaver ponds and wetlands. Trout were
abundant at thé time of the field survey, indicafing the presence of good rearing habitat. There is
negligible buffer between a cutblock and the ponds, which has greatly reduced the amount of
natural cover along the ponds ahd wetland margins. The water temperatﬁre was 5°C warmer at
the pond outlet than the inlet at the time of the site inspection. Trout observed in the pond ranged
from 80 to 200 mm fork length.

Summit¢ Environmenfal Consultants Ltd. FINAL REPORT
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Table 5.1

General Characteristics of Hilda Creek

Project #511.01

19

. Parameter Information
NTS Map sheet no. 82 E/14 Kelowna
Latitude & longitude of mouth 50°00.1’ N, 119°04.5° W
Watershed area (km”) 21
Stream length (km) 5.3
No. of reaches: 6
Discharge (mean/highest month/lowest month) Not gauged
Biogeoclimatic zones/subzones” MSdm1, ESSFxc
General flow direction South
Next higher order stream or lake Belgo Creek
Land use Forestry, recreation
No. of water licences 1
Known fish species Rainbow trout
1 No. of F.1 & U.1 sites identified 4
No. of sites field checked 4
Table 5.2  * Stream reach data summary for Hilda Creek.
Reach # Reach length .Gradient (%) Map sheet # Site #’s within
(m) | reach
1 750 3 82L73 1-3
2 250 - 1 82173 4. -
3 1000 2 82173 -5
4 250 6 . 82173 6-7
5 500 10 82L/3 8-9
6 2500 - 9. 82L/3 -
Total 5250
? Biogeoclimatic zone codes are in Appendix K.
Summit Environmental Consultants Ltd. FINAL REPORT
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Reach #3 is characterized by an incised bedrock channel with numerous deep pools and
overhanging bedrock banks. The gradient is about 1-2%. There is a considerable amount of
windfall along the right bank, but the woody debris is not blocking the channel, and has improlved
~ the cover in places. Numerous deposits of spawning-sized gravels were noted, and the presence of
- fry (age 0+ based on fork length) within the reach indicates that spawning has occurred (Note:
- length-age relationships from Scott and Crossman, 1973). o

Reach #4 has a gradient of about 6% and has a gravel-cobble substrate. No sites with spawning-
 sized gravels were noted.

Reach #5 15 0.5 km in length and has a mean gradient of about 10%. The upper limit of the reach is
a dam and weir which are USed to divert water to Ideal Lake. Additional information on reach

characteristics is unavailable, since no sites were inspected within this reach.

Reach #6 extends from a weir up to the headwaters. The weir diverts flow from Hilda Creek to

Ideal Lake via a ditch. The gradient is low (5%) with good cover and primarily gravel substrate.

- Despite moderate fish rearing habitat values, no fish were observed and it is unlikely that fish are

- present past the weir.

FINAL REPORT
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53 Field Check Site Descriptions

Site #: 2 | Date Inspected: July 17/95

Impact Code: Fb/Fs/Q.D.F.1 ' Coordinates: 50°00.204'N 119°04.181’W
Reach #: 1 ‘ ~ Map sheet#: 82L/3 |

- Hilda Creek at this site is a low gradient (2%), meandering stream with a 3 m wide channel. A

large cutblock, harvested in 1987, has been 'logged across the channel of Hilda Creek. All the
trees were logged on both banks of Hilda Creek with the exception of a few areas with a small

' ~ buffer of 2-3 trees. This site was coded as “F.1” due to the presence of fish resident in the stream.

‘There are several logging-related debris jams and substantial LWD is presént in the channel

(Photograph 1). The LWD is causing some localized accumulation of sediment and undercufting

of the channe} banks. The majority of the debris jams are not barriers to fish migration. However |

one jam was noted that is definitely a barrier to fish migration during low flows. ‘There is
excellent rearing and spawning habitat at this site that has been impacted by the presence of

logging debris.

Several trout fry ranging in size from 50-60 mm were observed in the channel at this site. One
200 mm ﬁout was caught angling with a fly in the beaver pond just upstream at site #3. These
“trout lwere originally thcn_ight to be‘rCutthroat trout (Oncorhynchus clarki lewisi). However
'ﬁatural populations of Cutthroat trout are absent in the Okanagan system (McPhail and Carveth,

1984), and there have been no r'ecorded releases of Cutthroat in the Mission Creek watershed
' (Smith, Personal communication, 1995). This suggests that the fish were likely Rainbow trout.

~ Fish samples should be obtained from this reach in order to verify the species present.

Possible remedial actions could include selective removal and/or stabilization of debris in- the

_ channel..
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Site #: 5 o | _Date Inspected: July 17/95
- Impact Code: Q.D.N/F.3 | © . Coordinates: 50°00.825’'N 119°04.083'W

Reach #: 3 Map sheet #: 82 L/3 .

Hilda Creek at this site is a low gradient (1-2%) stream, incised though a bedrock canyon for -

approximately 500 m. The canyon is approximately 20 m wide and 5 m deep. ‘_ There is good fish

habitat in this section of the stream with many deep pools and overhanging bedrock banks..

Spawning-sized gravel is abundant thrbughoui’ the channel bed. Forest roads are present along

| both banks and a cutblock, logged in 1987, is located near the right bank. A 5mand 15m buffer _

exists between Hilda Creek and the roads located along the right and left banks respectively.

‘There has been a .considerable amount of windfall from the 5 m buffer along the right bank.

Somie of the LWD has fallen across the channel, but does not form any barriers to fish migration,

and rthe banks are stable. The roads and cutblock located at this site have had a minor impact

upon Hilda Creek. The site was originally classified as Fs/Q.F.F.1, but was changed fo '

Q.D.N/F .3 following field inspection. It is considered to be a low pﬁority site for restoration.

Site #: 6 | Date Inspected: July 17/95

Impact Code: Fb/Q.CF.1 - Coordinates: 50°01.180°N - 119°03.808°W

Reach #: 4 Map sheet #: 82 L/3

A forest road crosses Hilda Creek with a log culvert at this site (Photograph 2). The log culvert

- is constricting the channel width, reducing the natural channel width from 4 m upstream of the

inlet to 1 m through the log culvert. Some erosion was observed where flows were directed at

the right abutment. A small dip in the road indicates that road materials are slumping into the
channel. * The culvert at this site, should either be replaced or removed and the channel re-

contoured to itS natural condition.

Summit Environmental Consultants Ltd. FINAL REPORT
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. Site #: 6A ‘ _ Date Inspected: July 17/95
Impact Code: Q.D.F.2 - : .~ Coordinates: 5_0001.1-80’N 119°03.808'W
Reach #: 4 = _ Map sheet #: 82 L/3

An old cutblock, logged apﬁroximately 30 years ago, is also Iocatéd at site #6. The cutEloék was
logged across the channel at thjs site, however ﬂle site has revegetated with a mix of coniferous
énd deciduous vegetatibn._ There are moderate amounts of logging related LWD in the channel.
Most of thé LWD is hung up on the channel banks and is not cfeating ;cmy debris .bIockage of the
channel The LWD appears stable and is not contributing to bank erosion. There is good fish

reanng habitat, although no fish were observed. Some debris removal and stabilization could be -

beneficial at this site, but the site is not a priority for restoration.

Site #: 7 _ Date Inspected: July 17/95

Impact Code: Q.WR2 -  Coordinates: 50°01.274'N 119°03.326'W

Reach #: 4 . - Map sheet # 821/3

Hilda Creek at this site is of moderate grédient (5%) and constricted to a single channel. The

channel is approx1mately 3-5 m wide and the bed is composed of gravels and cobbles. Two Iarge _

sluice gates have been constructed at tlns site. One sluice gate is constructed across the main

.' , channel of Hilda Creek and another at the entrance to a diversion ditch which leads to Ideal Lake

which is a water supply for the Black Mountain Irrigation District. When the site was visited,
none of the flow was being diverted to the Ideal Lake watershed. '

A small debris jam, consisting of four six foot iong by 27x10” timbers, is _-approximately 10.m

downstream in the main channel of Hilda Creek. The debris appears to be stable and does riot

Summit Envnronmental Consultants Ltd. ' o FINAL REPORT
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" appear to be a barrier to fish migration. There is moderate fish rearing habitat at this site,

- although no fish were observed.

5.4 7 Sediment Source Inventory

The results of the sediment source inventory are summarized in Table 5.3. Only one major
. sediment source was identified from the aerial photograph review, a tributary which enters Hilda
' Creek about 6.1 km from the mouth. As described above, debris at Site #2 and the culvert at Site

#6 contribute to accelerated bank erosion.

5.5 Hilda Creek Summary and Conclusions

A total of four sites on Hilda Creek were identified from the helicopter survey as having a
potentially high level of impact from forestry (F.1) or unknown (U.1) activities. Five sites were

inspected. Following the field inspections, two sites remained with an F.1 rating. These are:

Site #2 Logging across stream channel, debris barriers to fish passage, possible impacts
on spawning habit, water quality implication

Site#6 - Log culvert constricting flow; resulting bank erosion and possible road instabilty

Hilda Creek does contain some very good fish habitat, and fish were observed during the site
inspections. In addition to the specific forestry impacts listed above, the stream has been impacted
‘ by the weir and water diversion at Site #7, minimal buffers in wetland areas, and high amounts of

woody debris.

Summit Environmental Consultants Ltd. 24 FINAL REPORT
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- 6.0 BELGO CREEK

6.1 General Description

Belgo Creek originates in the Thonipsbn Plateau about 25 km west of Winfield, B.C.. It flows in a
general south by southwest direction until it joins Mission Creek at 49° 29,05’ N lat, 119° 09.12°W

long near the point where Joe Rich Creek also joins Mission Creek.” Its major tributaries include
- Darley Creek (see Section 4.0) and Hilda Creek (Section 5.0). Additional descriptivé information
about Belgo Creek is found in Table 6.1.. The NTS map sheet covering the créek (#82 E/14)is

| provided in Attachment 1, colour aerial phbtographs are in Attachment 2, and black and white \
- aerial photographs are in Attachment 3. Video transcripts, photogr;iphs, and other relevant

information are provided in Appendix D.

A total of 12 sites were classified with codes ending in F.1 or U.1 from the helicopter video, and all

| -of these plus two additidnal sites were inspected.

6.2 1 Reach Descriptions

A total of four (4) stream reaches were identified on Belgo Creek. Reach length and gradient data

for the individual reaches are found in Table 6.2. Stream survey forms for the reaches surveyed are

- included in Appendix D.

Reach #1 is generally a low gradient, meandeéring and slightly confined portion of the stream

with bank heights ranging from 0.5-1 m. The upper reach break is the confluence with Darley
Creek. The maximum channe! width is about 10 m and the average wetted width was 7 m when

the reach was inspected. The substrate consists mainly of gravels with a small amount of fines

and some small cobbles, and a medium degree of compaction. The fish habitat in this reach

Summit Environmental Consultants Ltd. FINAL REPORT
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" Table 6.1. General characteristics of Belgo Creek. -

: Parameter Information
NTS Map sheet no. ’ 82 E/14 Kelowna :
| Latitude & longitude of mouth 49°29.05" N lat, 119° 09.12°W long
Watershed area (km®) - 122
Stream length (km) ' . 225
| No. of reaches ' ' 4
| Discharge (mean/highest month/lowest month) ‘Not gauged
Biogeoclimatic zones/subzones™ IDFmw]1, Msmm, MSdm1
General flow direction South-Southwest -
| Next higher order stream or lake Mission Creek
Land use -Forestry, some agriculture near mouth
No. of water licences 8 (Black Mountain Irrigation District &
: | Individuals) ‘
Known fish species Rainbow trout
No. of F.1 & U.1 sites identified ' ' 12
- }.No. of sites field checked, Autumn 1994 12 + 2 other
- ‘Table 6.2 Stream reach data summary for Belgo Creek.
Reach # Reach length Gradient (%) Map sheet # Site #’s within
' (m) _ 1 ' Reach -
1 4500 2.8 82 E/14 1-8
2 7000 3.1 82 E/14 9-15-
3. 8500 1.9 82E/14,82L/3 16-26
4 2500 0 (lake) 82173 27
Total - 22500 . 27
* Biogeoclimatic zone codes are in Appendix K.
Summit Environmental Consultants Ltd. FINAL REPORT
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appears to be good. There are numerous sections of the channel with spawng-sized gravel and

deep pools. Cover is provided by undercut banks and overhanging vegetation. - Upstream

- migration of fish-may be somewhat impeded by the amount of LWD and numerous debris jams

in the reach.

The lower portion of Reach #1 is characterized by outwash terraces and other fluvioglacial

deposits adjacent to the stream. The terrace surfaces have been. cleared for agriculture. The
floodplain at the confluence with Mission Creek includes a fan deposit which causes Mission

Creek to bend around the confluence point. Upslope from site #7 is a large deposition area from

. slide which oceurred in 1990. It appears on the 1993 air‘pvhotograph that a “ﬁnger” of -
depositional material extends down to Belgo Creek, although this is a very small portion‘ of the
‘deposit. The slide originated in a poorly to moderately drained, till-mantled swale which drains a

‘number of cutblocks (clearcut and selective cut) to the west of the creek (Roed, 1995)4.

Although the road has been re-established over the slide deposit, revégetation is incomplete and

) the deposit remains a sediment source to the creek.

The valley of Reach #2 is generally more confined than Reach #1. A series of outwash terraces run |
parallel to the stream. The maximum channel-width is 20 m and the average wetted width was

about 7 m when inspected. The substrate consists mainly of gravels and small cobbles and a

" medium degree of ‘compaction. The fish habitat in this reach appears to be good. The reach

- includes many sections with spawning-sized gravel, deep pools, undercut banks and overhanging |

vegetation.

Reach #3 has a wider floodplain than Reach #2. Outwash terraces upslopek from the stream are
complemented by hummocky kame deposits. ' The maximum channel width is 15 m and the

average wetted width was 7'm when inspected. The substrate consists mainly of gravels and fines

4 Additional information on this slide is available in B.C. Ministry of Forests (1950) and Cass et al. (1992).
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and a medium degree of compaction. The fish habitat in this reach is gc_)od, with habitat features

similar to Reach #2. Several juvenile fish (Rainbow trout) were seen in this reach.

Ideal Lake forms Reach #4. The lake outlet is controlled by a weir. It was not possible to
determine if the weir prevents fish from moving between the stream and the lake. The lake |
possesses excellent rearing habitat for resident fish, with abundant food in the littoral zone.

- . Spawning is possible in the inlet streams which flow into Ideal Lake.

6.3  Field Check Site Descriptions’
 Site #: 2 - o , "~ Date Inspected: Nov. 4/94
" Impact Code: N/A - ‘ - Coordinates: 49°52.02°N 119°09.31°W
"Reach# 1 o Mapsheet #: NTS 82 E/14

- This site is the Highway 33 ‘crossing whiéh was inspected while characterizing Reach #1. Belgo

Creek at this site is a low gradient (1.5%), meandering stream with low banks (<I m) and a
moderate amouint of natural LWD. The site was initially given an Fs/Q+C+Hw+2 code relating to the

road bridge but was revised to “not applicable” following the field check. The bridge appears to be

in good condition with no encroachment on the stream, although there are some exposed cut slopes

associated with nghway 33.
Site #: 3 o - _ | | Date Inspected Nov. 4/94
Impact Code: Fb/Q+D*N+3 o ] Coordinates: 49°52. 2I'N 119°08.74'W

Reach #: 1 Mapsheet #: NTS 82E/14

- The natural stream gradient of this site is low (1.5%). The stream is meandering and occasionally
sphts around islands and bars in sections, with low banks (<1 m) and a moderate amount of natural
LWD. This site was ‘initially given an Fb/Q-D+Ue+1 code but as a result of the field check the code

was revised to Fb/Q+D*N+3. The woody debris is scattered throughout the channel appears to be
natural in origin, coming from the active undercutting of the banks on both sides of the channel.
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- There has been some selective logging done on the floodplain on the right bank but it does not
appear to have impacted the stream. '

~ Site#: 4 : : o - Date Inspected: Nov. 4/94
| Impact Code: Fb/Q-D+N+3 Coordinates: 49°52.32°N 119°08.65°W

‘Reach #: 1 _ - - Mapsheet #: NTS 82 E/14

This site is similar to site #3. The natural condition of site #4 is a low gradient (1.5%), meandering
strearﬁ with low banks (<1 m). Thereisa moderate amount of natural LWD. From the helicopter
videotape, this site was initially given an Fb/QsD+Ue1 code but was changed to Fb/Q*D*Ne3 as a
- result of the field check. The debris is scattered throughout the channel but appears to be natural in
origin, coming from the active undercutting of the banks on both sides of the channel. The channel
1s somewhat confined through this reach, which may contribute to the tendency for the stream to
- undercut the banks!

- There is an old road which comes down thé hill from the end of the farm field to within 10 m of the
right bank of the stream, but it has not impacted the stream. Some of the LWD in the debris jam at
this site (photograph #4) has been apparently cut and removed. - ‘

' “The reach between sites #4 and #5 includes some pasture land where floodplain deposits were
visible on the aerial photographs. The deposits show that the channel has shifted in the past,
indicating that bank erosion in the reach is a natural process, although the fluvial processes may
have been slightly modified by land use activities.

Site #: 11 ‘ | Date Inspected: Nov. 4/94.

Impact Code: Q+S+F+3 | Coordinates: 49°55.14°N 119°06.15°W

- Reach #:2 o : - Mapsheet # NTS 82 E/14

Like the downstream sites, the natural condition of site #11 is meandering with a low gradient
(1.5%), low banks (<lm), and a moderate amount of natural LWD. It was initially given an
Fs/QF+F+2 code but was changed to Q*S+F+3 on the basis of the field inspection. This site appears
‘to be very similar to site #4. A slide/slump from the road is located more than 100 m from the ﬁght
bank of the stream and all of the LWD in the channel appears to be natural in origin. There is
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evidence of old logging on the floodplain of the right bank and there is an overgrown trail on the
floodplain. No impacts on the stream channel from the trail were noted.

- Site #: 12 Date Inspected: July 19/95

Impact Code: Fs/QsDsF+2 Coordinates: 49°55' 4N 119°05.7 W

Reach #: 2 _ - Mapsheet #: NTS 82 E/14

Site #12 is the location of an old log jam, but fish passage does not appear to be impaired. When .
logged, harvesting took place up to streamside, as indicated by stumps. There is very good fish

habitat at this site, similar to sites upstreams, although there are fewer side channels. Rainbow trout _
- to 100 mm fork length were observed. The channel is about 8 m wide. The banks are composed of

sand overlying boulders, and the substrate is composed of boulders and cobble. There has been

some undercutting of the banks, but they appear generally stable. '

- Site #: 13 Date Inspected: see description

Impact Code: Fb/Q-DeFe1 .Coolrdi‘nates: 49°56.2' N 119°04.8° W

Reach #: 2 _ : _ Mapsheet #: NTS 82 E/14

~ Site #13 was not inspected due to lack of access. The issue of concern is log jams appafently
‘blocking the channel. ThJS is the same issue as at Site #14, and the two sites can be treated together
for watershed restoration purposes (see below). Originally coded as “U.17, the code was changed
to “F.1” based on observations at Site #14. . '

Site #: 14 | _ : Date Inspected: July 19/95
Impact Code: Fb/Q-D-F/Ns1 Coordinates: 49°56.7'N 119°04.6° W

Reach #: 2 ' Mapsheet #: NTS 82 E/14

Site #14 is composed of woody debris at the upstream end of an island, which blocks the channel to
fish passage at least part of the year (Photograph 1). The debris is largely of logging origin,
although some beaver fall ié also present. The floodplain was apparently logged to streamside. A
recent cutblock comes within 10 m of the stream. There are several side channels which go around

the debris jam. The side channels were dry at the time of the site inspection. The banks are
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cdmpbsed of riverine sands overlying gravel. The banks appeared stable and well-vegetated, with
few signs of erosion. There is good cover with alder trees overhanging the channel.

This site could benefit from debris removal and/or stabilization. The reach areas upstream and

downstream (including Site #13) should be examined at the same time for other debris pote;ntially
blocking either the main or side channels.

Site #:16 ' : - Date Inspected: July 19/95

Impact Code: Fb/Q-D+F/N-«1 . Coordinates: 49°56.7' N 119°04.6° W
Reach #: 3 | | Mapsheet #: NTS 82 E/14

Site #16 is also a log jam which blocks the channel (Photograph 2). It appears to have existed
' since the riparian area was logged, and an island has formed around the jam. The island is
vegetated with alders and shrubs. The logs are well embedded within the banks. There are a
number of side channels which carry flow during freshet, and these are partially blocked. The
banks include a sand/silt layer over cobbles and boulders. The substrate is cobble/boulder.

The debris jam is a barrier to both the upstream and downstream migration of fish. The reach
contains some very good fish habitat, and about six rainbow trout (80-150 mm) were observed
nearby. Debris removal is suggested as a means to enhance fish access through the reach.

Site#:19 | Date Inspected: July 19/95
Impact Code: Fs/QeD+F/Ne2 Coordinates: 49°58.1' N 119°04.3° W
" Reach #: 3 o ' Mapsheet #: NTS 82 E/14

This site is a log jam at a bend in the creek. It was originally coded as Fb/Q.D.U.1. Inspection
revealed that the site possesses some areas of good spawning and rearing habitat that is being
influenced by the debris jam, notably some accumulation of fines. The majority of debris appears
.natural, but some logging debris is present. Side channels have been created to alccomodate' the
~ flow around the jam at high ﬂow One side channel is blocked by a beaver dam.

The channel is about 15 m wide at this site, with banks about 0.5 m high. The gradient is dbout 2%.
The banks are composed of sand and fine gravel, and the substrate ranges from sand to boulder.
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There is good cover. Unlike some nearby sites, logging does not appear to have taken place in the

riparian zone.

Site#:20 Date Inspected: Nov. 4/94
Impact Code: Fb/Q=DsNs2 | Coordinates: 49°58.2’N 119°04.4°W
Reach#: 3 '  Mapsheet #: NTS 82 E/14

Potential concerns at this site include a bridge crossing and nearby cutblock. The channel is
naturally a low gradient (1.5%), meandering stream with 16w banks (<1 m) with a moderate amount
of natural LWD. The field inspection resulted in the coding being changed from Fs/Q+CsFel to
'Fb/Q<D+N+2. The bridge does not encroach on the stream channel and a 20 m buffer has been
maintained on both sides of the stream. The cutblock is relatively large and the terrain is a mixture
_-of floodplain, outwash terrace, and kettled outwash. Two fish were observed at this site. Two -
debris jams were noted at the time of the site inspection; Photograph 6 shows the debris jam 50
upstream from the bridge and Photograph 7 shows the debris jam 20 m' below the bridge. Both
debris jams appear to consist of natural WD, originating from the undercut banks on both sides of
the stream. However, it is possible that some of the LWD is a result of blowdown from within the
- buffer. '

Site #:21 | _ . Date Inspected: Not inspected
Impact Code: Q+SeF+2 | | Coordinates: 49°59.1'N 119°04.4° W
Reach #: 3 ' Mapsheet #: NTS 82 L/3

_Lack'of access prevented inépection of this site. The helicopter survey idéntiﬁed--tlﬁs site as havihg
very narrow buffers between the stream and cutblocks on both sides, and the site was coded
Q.S.F.1. The buffers are as small as 10 m in places. Based on field observations at Sites #20 and

#23, plus the absence of directly v131b1e impacts (e.g., log jams) from the helicopter, the code was
changed t0 Q. S.F.2
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Site #: 23 : ' Date Inspected: Nov. 4/94

Impact Code: FS/Q-D-N- Coordinates: 49°59.2'N 119°04.5* W

Reach #: 3 Mapsheet # NTS 82 L/3

The channel substrate and bank material were obscured by snow cover during the field inspection. -

._ A small amount of natural LWD was lying across and within the channel, possibly a result of the
- wet soil conditions contributing to tree falls due to low soil strength. The stream at this site is low

gradient (1.5%), with meanders, low banks (<1 m), and a moderate amount of natural LWD. This
site was initially given an Fs/Q+D+F+1 code but was changed to Fs/Q*DsN«3 following the field -

- visit. Historic logging was done on the floodplain of the stream and more recent log'ging is

apparent on both sides of the channel. The buffer on the left bank i i8 5-10 m w1de and the buffer on

. the right bank is about 30 m w1de There is ev1dence of beaver activity.

Site #: 24 : Date Inspected: Nov. 4/94

Impact Code: Fs/Q+CsF3 -~ Coordinates: 50°00.02’N 119°04.4°W
~ Reach #:3 . ' Mapsheet #: NTS 82 L/3

The stream at this site is similar to the downstream sites, with a low gradient (1.5%), meanders, low
banks (<1 m) and a moderate amount of natural LWD. Originally coded as Fs/Q+CsF»1, it was
revised to Fs/Q+C+F+3 in the field. A bridge at this site is a relatlvely new steel span bridge with no

-encroachment on the stream. A fish was seen at this 31te

Site #: 25 | : - Date Inspected: Nov. 4/94
Impact Code: Fb/Q+C-F-1 - Coordinates: 50°00.1IN 119°04.7W
Reach #: 3 o - Mapsheet # NTS 82 L/3

Belgo Creek at this site flows through two 1.2 m diameter culverts beneath a road crossinng. The
channel in the vicinity of the cfossing is meandering with low banks (<lm), a low gradient {1.5%),
and a moderate amount of natural LWD. The impact code should be considered tentative, since it
was not properly verified in the field due to heavy snow cover. However it was determined that the

~ stream crossing may be a barrier to fish passage because of a drop at the outlet of 0. 15 m.
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6.4 Sediment Source Inventory

The sediment source inventory for Belgo Creek is summarized on Table 6.3.° Eight sediment
sources were delineated from the review of aerial photographs, made up of seven tributai'ies' to
-Beigo Creek and one eroding bank The area of the eroding bank was about the same size on the
1990s photo as on the.1950s photo, indicating that the eprsed bank is not incieasing is size. In
addition to these sources, the dep051t of eolluvmm at the toe of the 1990 slide (Site #7) remains as-a

potentlal sediment source (see Section 6. 2)

6.5 Belgo Creek Summary and Recommendations

A total of 12 sites on Belgo Creek were identiﬁed from the helicopter survey as having a high level
of impact from forestry (F.1) or unknown (U.l) activities. Fourteen sites were inspected.

Following the ﬁeld inspections, four sites remain_ed with an F.1 rating, These are:

Sites#13 & #14  Debris jams blocking the channel to fish passage. Flow is diverted around
| during periods of high flow. Considerable woody debris throughout reach. |

‘_.Site #16 ‘ Debris jam blocking fish passage. Very good fish habitat in this area.

: - Site 05 C_ulverts potentially blocking fish passage. |

- Some areas on Belgo Creek eontajn good fish habitat. Removal of the above barriers could result

in an oiierall improvement of habitat quality. In addition to these specific areas, Belgo Creek is

 characterized by buffer strips that are less than 30 m wide and accumulations of woody debris.
The large landslide scar near the confluence with Darley Creek has not been completely revegetated .

smce the slide occurred in 1990, and remains a sediment source.
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7.0 PEARSON CREEK

11 General Description

Pearson Creek is a tributary to Mission Creek and flows generally southwest from St. Margaret
Lake and Loch Long. Additional descriptive information is provided in Table 7.1. The NTS
_._1:50,000 scale maps covering the creek (82 E/14,'82 E/15) are included.as Attachment 1, the-colour

aerial photographs are included as Attachment 2, and the black and white aeria; photographs are

included as Attachment 3. Video transcripts, photographs and and other relevant materials are
included in Appendix E.

The review of the helicopter video footage identified a total of five (3) sites that were assigned

* codes ending in F.1 or U.1. All of these sites plus one additional ‘site were field checked. Site -

descriptions for the F.1/U.1 sites are provided in Section 7.3.

7.2 Reach Descriptions .

There are a total of five (5) stream reaches identified on Pearson Creek. Length and gradient data
for the individual reaches are provided in Table 7.2. Stream survey forms for the reaches surveyed
are included in Appendix E.

Reach #1 is generally a moderate gradient stream (average 9.7%) with bank heights ranging from

0.5-1 m. Flow in some sections is split around bars and islands and there are a number of side

channels. The ﬂoodpla.in near the confluence with Mission Creek is relatively broad and is

framed by outwash tei.‘rac_es. The maximum stream: channel width is 20 m and the average wetted

- width was 3.5 m when inspected. The substrate consists mainly of gravels with a small amount

of fines and some small cobbles and a medium degree of compaction. Snow cover dunng the -

inspection made fish habltat charactenzatlon difficult.
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Table 7.1 - General characteristics of Pearson Creek.

. Parameter Information
NTS Map sheet no. 82 E/14 Kelowna, 82 E/15 Damfino Creek
-Latitude & longitude of mouth 49°53.0° N lat, 119°03.7°W long
- | Watershed area (km®) - 77
Stream length (km) - 195
No. of reaches ‘ » ' . 5

| Discharge (m’/s)’
(mean/highest month/lowest month)

Mean 0.975/Jun 4.18 /Feb 0.121

Biogeoclimatic zones/subzones’ IDFmwI, MSmm

'General flow direction - Southwest

‘| Next higher order stream or lake Mission Creek

Summit Environmental Consultants Ltd.

Project #511.01
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Land use forestry, recreation
No. of water licences None
Known fish species : Rainbow trout
No. of F.1 & U.1 sites 1dent1ﬁed 5
Table 7.2 _ Stream reach data summary for Pearson Creek.
Reach # Reach length Gradient (%) Map sheet # Site #’s within
' (m) ' reach

1 2250 9.7 82 E/14 i-4 -

2 2750 4.7 82 E/14 5

3 4250 5.5 82 E/14, 82 E/15 6-11

4 2500 12.8 82E/15 - 12-15

5 7750 38 82 E/15 16-20

Total 19500 20
® Source: Water Survey of Canada (1989).
s Biogeoclimatic zone codes are in Appendix K.
FINAL REPORT
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Reach #2 has abundant spawning and rearing habitat for fish. The average gradient is 4.7%.
Numerous trout were observed, ranging in age from O+ .to 2 years, indicating that suitable

. habitats are present. Many deep pools (approx. 0.8 m deep) are present, as well as overhanging

vegetation and boulders for cover, and adequate flow. Most of the woody debris in the reaehr :

appears natural in origin,

Reach #3 is charactenzed by a low gradient (average 5.5%), multiple channels, and good cover.
There are numerous deep pools up to (I m deep), as well as abundant. overhangmg vegetation.
These factors combine to create excellent fish habitat. Resident trout were noted, along with
~ abundant aquatic insects. Numerous natural woody debris piles were noted, wh}ch contribufe to

‘habitat hetero geneity.

Reach #4 is the reach in which Pearson Creek descends from the plateau. At 12.8% (average), it is
the steepest of the five reaches. The upper limit of the reach is the break in slope that marks the
start of the plateau.

~ . Reach #5 has an average gradient of about 3.8%. It meanders through a number of wetland areas,

and ends at the headwaters of Pearson Creek just west of St. Margaret Lake.

73 Field Check Site Descriptions
Site#:3 o Date Inspected: Nov. 9/94
Impact Code: Q+S+F+3 , | ' Coordmates 49°53.1'N 119°03.2'W
" Reach #: 1 o Mapsheet #: NTS 82 E/14

The natural condition of Pearson Creek at thls site is a low gradient, meandenng stream with low
“banks (<1 m}) with a moderate amount of natural LWD in the streamn channel. This site was initially
given an Fs/QeS+U-1 code because of a slide observed from the helicopter, but following the field
check and aerial photograph review the code was changed to QS+F+3. The slide originated froma
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road but did not reach the stream. The debris track from the slide stopped about 5 m upslope from
“the floodplain limit on the right bank of the stream. However review of the 1993 aerial

photographs indicate that some debris and sediment may have reached the floodplain. This

material on the floodplain may have been removed or modified during the 1994 freshet such that it

was not detected in fall 1994, Although this site does not warrant further attention as a stream

restoration opportunity, road instability may still éxist in the area, and could contribute to further

slides. The cutblock above the shde area was cut to the break in slope, which may have contnbuted
o the instability. '

Site #: 5 © Date Inspected: July 16/95

Impact Code: Fb/Q D.N/E.2 Coordinates: 49°54.3’N 119°00 7 W
- Reach#:2 : _ | Map sheet #: 82 E/14

Pearson Creek at thxs sité is 2 moderate gradient (5%), meéndering stream with gravels and
cobbles dominating the channel substrate.r Twé large debris jams span the main channel of
- Pearson Creek at this site. Both LWD jams are storing a fair amount of sediment, and have
caused the main channel of Pearson Creek to widen significantly and carve several side channelé -‘
though- the floodplain. The channel banks are undercut and there are signs of localized bank
erosion ﬁhere flows have been deflected around the debris. Several trees have fallen into the
channel as a result of localized fluvial erosion of the channel banks. Most of the debris in the
jams appears to be natural, however some cut stumps were observed. The j jams do not presently

form any barriers to fish migratlon however there is a potential to form a barrier in the future.

 Site#: 6 _ Date Inspected: july 16/95
‘Tmpact Code: Fs/Q.C.F.1 Coordinates: 49°54.2°’N 119°00.6°W

‘Reach#: "~ 3 S - Map sheet #: 82 E/14

The issue at this site is a damaged culvert which is presently a source of fine sediments to

Pearson Creek. The road culvert is situated along the lower edge of a large cutblock, logged
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- _ since 1990, and is approximately 50 m horizontally from the left bank of Pearson Creek. The .

culvert has a 30 m long section of pipe which joins the culvert outlet and transmits flows

downslope to prevent erosion of the hillslope. However, a 4 m section of this pipe has been cut

" out and water flowing out of the culvert has eroded approx1mately 60 m’ through glacial till

sediments (Photograph 1). A large fan of sediments has been depos1ted on the floodplain of

" Pearson Creek and a significant -amount of fine material has entered the channel from the left

bank, possibly affecting spawning habitat.

- The culvert at this site sho_uld be relocated to a site that is less susceptible to hillslope erosion, or
the culvert should be extended and the outlet area armoured with rip-rap to.prevent further.

-erosion of the hillslope. This site requires further attention.

Site #: 7 | Date Inspected: July 17/95
Impact Code: Fs/Q DF.2 . - Coordinates: 49°54.4'N  119°00.5°'W
Reach #3 _ Map sheet #: 82 B4

- Pearson Creek at this site is a moderate gradient (5%), meandering stream with gravels and

cobbles dominating the -channel substrate. Extensive logging was done along both banks of the

channel in the past. Cut stumps and very old logging roads along the channel bankswere

. observed. Two small log jams across Pearson Creek were noted at this site. The LWD in the
jams consisted almost entlrely of old logging related debns with cut ends. The debns Jams are
ot blockmg the channel and appear to be relatively stable. Flows have scoured many deep p_ools

_in and around the debris that are beneficial to fish habitat and cover. This site has excéilent ﬁéh

habitat with numerous side channels and areas with spawning-sized gravels. Numerous trout fry

- were observed in and around the LWD jams and in the deep pools at this site.
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Site #: 8 , Date Inspected: July 17/95
Impact Code:Fs/QDN.1 Coordinates: 49°55.1'N  118°59.5'W

Reach #: 3 Map sheet #: 82 E/15

There is no evidence of historical riparian logging occurring at this site. A very large debris jéun

composed of natural LWD is present across the mam channel of Pearson Creek The debris j jam

has widened the channel from approxunately 10 m to 20 m. Numerous smaller debris jams were

"~ also observed 50 m downstream.- Several side channels have been created and there are
' numerous deep pools (1-2 m) beneficial for fish rearing habitat.  Flows have also been diverted -
~around the debris causing localized erosion of the channel banks. Several trees have fallen

.across the channel as a result of fluvial undercutting of the channel banks. There are seve;al old

side channels along the left bank of Pearson Creek that historically conveyed flows but are
presently inactive. The debris jam is presently not forming a barrier to upstreamn fish migration

and the LWD in the debris jam appears to be stable.

- This site could benefit from selective removal of LWD in the debris jams, however the site is

presently only accessible on foot.

74 Sediment Source Inventory

The sediment source inventory for Pearson Creek is summarized on Table 7.3. Six sources were

identified from the aerial photograph survey, of which five were tributaries to the creek. A

landslide was noted on the 1990s photogfa_phs which was not present in the 1950s. This slide has

been described as Site #3 above.
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7.5 Pearson Creek Summary and Recommendations

n

A total of five sites on Pearson Creek were identified from the hélicopter survey as having a high

. level of impact from forestry (F.1) or unknown (U.1) activities. Following the field inspections,

one site remained with an F.1 rating:

Site # 6 Drainage culvert has been cut off and is currently causing serious erosion near

creek; requires repair or replacement plus armouring with rip-rap at outlet

In addition, a very large debris jam is present at Site #8 which could benefit from selective debris
removal, even though the debris appears to be largely natural in origin. An old landslide scar at

Site #3 suggests that the area may be prone to mass movements.

Summit Environmental Consultants Litd. ' FINAL REPORT
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8.0 JOE RICH CREEK

- 81 General Description

* Joe Rich Creek originates in the Okanagan Highland about 30 km east-southeast of the city.'of

- Kelowna. It initial-iy flows south before turning back near thé iﬂtérsection of Highway 33 and the
road to the Big White ski area, from where it flows in a general north-northwest direction. It joins
Mission Creek at 49° 52°N latitude, 119° J(-)9’longitude, just upétream of where Belgo Creek flows
into Mission Creek. Major tributaries include Schram Creek and Tress Creek.  Additional
~ descriptive information about Joe Rich Creek is foﬁnd in. Table 8.1." The NTS mﬁp shecf covéring
the creek (#82 E/14) is provided in Attachment 1, the colour aerial photos are in Attachment 2, and
the-black and white aerial photos are in Attachment 3. The video transeripts, photographé, and
other relevant information are provided in Appendix F.

Three (3) sites were classified asaenaiﬁg in F.1 or U.1 from the helicointer video and each was field
checked: A

82 Reach Descriptions

A total of five (5) stream reaches ‘were identified on Joe Rich Creek. Reach Iengﬂi'and gradiént
" data for the individual reaches are presented in Table 8.2. '

-Reach #1 is situated in an area where the floodplain is up to 700 m wide, much of which has been
“cleared for agriculture. It has a low gradient except in the last 1 km before the confluence with

Mission Creek where it drops about 40 m to meet Mission Creek. Bank erosion is visible in places
~ within the agricultural land, and there are several eroded gullies formed in the outwash terraces
south of the creek which drain to the creek. There is little if any recent forest harvest activity in the
reach and the second growth is well established. '
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Table 8.1. General characteristics of Joe Rich Creek.

Parameter Information

Map sheet no. _ 82 E/14 Kelowna

. | Latilnde & longitude of mouth 49° 52°N latitude, 119° 09’longitude

| Watershed area (km®) 45 '
No. of reaches -7 _
Discharge (m’/s)” Mean 0.22/May 0.89/Jan 0.05
_(mean/highest month/lowest month) o .

| Biogeoclimatic zones/subzones® IDFmw1, MSmm

- | General flow direction South then North-Northwest
Next higher order stream or lake Mission Creek

Land use

Fo're-stry, some agriculture near mouth.
Roads paralle] for about 2/3 of stream length

No. of water licences

16 (mostly individuals)
Known fish species : Rainbow trout
No. of F.1 & U.1 sites identified 3
No. of field sites checked 4

Table 8.2 Strgam reach data summary for Joe Rich Creek.
Reach # Reach length Gradient (%) Map sheet # Site #'s within
‘ (m) : Reach
1 6250 3 82 E/14 . 1-5
2 6250 7 82 E/14 6-12
3 1000 2 82 E/14 13
4 500 0 82 E/14 14
5 500 - 5 82E/14 -
6 500 10 82 E/14 ' 15
7 750 7 82E/14 ' -
Total - 15750 15
7 Source: Water Survey of Canada (1989).
® Biogeoclimatic zone codes are in Appendix K.
46 FINAL REPORT
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Reach #2 has generally a moderate gradient (7%) with bank heights ranging from 0.5-1 m. There is
-a large amount of LWD in the channel, mostly of logging origin, which has caused localized
: _accumulatlons of gravels and fines. A high percentage of the natural channel substrate (about 70%)

consists of gravels, including many areas wﬂh spawning-sized gravels. The reach has some
~ excellent spawning and rearing habitat, but fish access is presently restricted by LWD
accurnulations in the channel.: Rainbow trout (80-120 mm fork length) were observed

Reach #3 possesses goo'd fish habitat. The habitat has been recently ixhproved by the creation of a
series of four pools and riffles within a wooden box culvert that runs under a forest road crossing.

* Rainbow trout were observed travelling through the culvert, and access is good in both directions.
Upstream from the culvert the stream passes through a'meadow. Downstream the riparian area is
forested. Gradient averages 1-2%, there is abundant cover, and a high percentage of small gravel

substrate. Ihstream aquatic vegetation, mosses, and insects provide excellent foraging opportunities -

~ for fish,

Reach #4 meanders through a large sedge meadow wetland. The downstream edge of the meadow
is bordered by' a broken beaver dam that is about 1 m high. Many deep pools, overhanging banks,
and overhanging vegetation contribute to habitat quahty Fish have good access to Reach #3
through the break in the dam.

Reaches #5 extends for 0.5 km from the upper end of the sedge meadow to a point where the
gradlent steepens The average gradient is 5% ' ‘

Reach #6 is a short (0.5 km) section of Joe Rich Creek with a mean gradient of 10%.

Reach #7 is the final reach. It is about 0.8 km long and has an average gradient of 7%.
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83 . Field Check Site Descriptions

- Site #: 7 Date Inspected: Nov. 9/94 .

Impact Code: Fb/QeDeF-1 Coordinates: 49°48.5’N 119°04.9W
Reach #: 2 - | Mapsheet # NTS 82 E/14

- At this site Joe Rich Creek is a low gradient, meandering stream with low banks (1 m) and a

moderate amount of natural LWD (Photograph 3, Appendix F). The general condition of the site at
the time of the survey is shown in Photographs 1-5 Appendix F. This site was initially given an

Fs/Q-F+F+1 code based on the proximity of a landslide above the channel. As a result of the field

check the code was revised to Fb/Q.D.F.1. The slide (Photograph 5} originated from an old logging

“road 100 m above the channel on the right bank and has deposited a substantial amount of LWD

and other organic debris on the right bank and into the channel (Photograph 1). This slide has
caused increased erosion and undercutting on the left bank of the stream,

In addition to this slide, there is substantial erosion of the Highway 33 fillslope above the left bank

| of the stream (Photograph 4). A large composne fan of deposited sediment from the fillslope has

formed on the floodplain, and in places it is no more than 5 m from the channel. As this fan
progresses towards the channel, the stream is simultaneously eroding its left bank and moving
towards the fan. ‘

- The area between sitesl 7 and 9 includes several-old slumps or slides on the right valley wall and

Highway 33 fillslope erosion on the left wall. The old logging areas are now well revegetated but’
gully areas are probably still an important source of sediment and the old roads may still be
unstable. '

Summit Environmental Clo_nsultants Ltd. 48 ‘ ' ' FINAL REPORT
 Project #511.01 - . : 1/7/96




Site #: 11 Date Insﬁected: July 16/95
~ Impact Code: Fb/Q.C.F.1 Coordinates: 49°48.5’N  119°04.1’W
Reach #:2 Map sheet #: 82 E/14

At this site, Joe Rich Creek is a moderate gradient (7%), meandering stream with low banks .(<1 ‘

m). An old log culvert crossing the channel of Joe Rich Creek is providing access to a cutblock
logged in 1975. The log culvert consists of a series of logs across the channel with 30 cm of fill

material on top. The downstream end of the culvert has eroded with five logs .exposed. There is

a small accumulation of debris at the upstream end of the culvert which may be a potential '

barrier to fish passage. Several trout were observed in the channel at this site.

The log culvert should be removed, the channel restored to its natural condition, and the banks

revegetated.
‘Site #: 11A Date Inspected: July 16/95
Impact Code: Fb/Q.D.F.1 Coordinates: 49°48.463’N  119°04.090°W
" Reach #: 2 | | Map sheet #: 82 E/14 |

This site is adjacent to site #11. A large cutblock has been logged across the channel of Joe Rich

Creek for approximately 250 m upstream of the log culvert. Several logging related debris jams

were observed in the channel that are trapping sediment. However, only one debris jam located |

10 m upstream of the log culvert appears to be a barrier to fish passage. Some logging-related |

- LWD remains across the channel and is providing excellent cover for fish. Upstream of the
cutblock, the natural channel is clogged with natural LWD from windfall, but is not forming a
barrier to fish passage. There is excellent fish rearing and spawning habitat at this site. Two

small trout were observed in the channel upstream of the log culvert.. .

’ Summit Environmental Consultants Ltd. | . FINAL REPORT
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The debris jam located 10 m upstream of the log culvert should be removed, and any other

accumulations of logging-related debris- should also be examined closely for their potential as

- fish barriers.
‘Site #: 13 o . - Date Inspected: July 16/95
Impact Code: Fs/Q.C.F.3 S Coordinates: 49°49.3’N 119°03.7W

Reach #: 3 ' Map sheet #: 82 E/14

This site is located just downstream from a large sedge meadow, approximately 10 ha in area,
located in the headwaters of Joe Rich Creek. An old beaver pond was once present in the

wetland, however the beaver dam has been broken and there is no evidence of recent beaver

| activity. Joe Rich Creek at this site is a low gradient, meandering stream with a channel width of

approximafely Im.

Approximately 10@ m downstream of the sedge meadow, a road crosses Joe Rich Creek with a

log culvert. The log culvert is in very good condition and the log stringers and cribs do not show

signs of rot. The culvert is constricti_ng the channel width by 1 to 2 m. A small pool has formed

at the inlet to the culvert, indicating that the culvert may back up flows during peak flow periods.
Four logs have been embedded in the channel bed beneath the log culvert. The logs lie-

perpendicular to the flow and have created pools and riffles beneficial to fish habitat. Two trout

(80 mm and 120 mm) were observed upstream of the culvert at this site.

Although"the log culvert is restricting the channel, it is having a minor impact upon the channel.

- The benefits of the log culvert to fish rearing habitat and cover outweigh the impacts of the

channel restriction.

Summit Environmental Consultants Ltd. 50
Project #511.01 . : _ . 1771196

FINAL REPORT




8.4 Sediment Source Inventory

The sediment source inventory for Joe Rich Creek is summa_riied in Table 8.3. Nine major

‘sediment sources were identified from the aerial photograph survey, five of which were tributaries

entering;the main stem. Three of the four other sources appeared to be larger in the most recent
aerial photos than in photos from the 1950’s. The ﬁllsldpe for Highway 33 is a sediment source in
several areas along Highway 33, notably ‘near the point where the creek turns west at the
intérsection with the road to the Big White ski area (locations 7 & 8A, Table 8.3)."

85 Joe Rich Creek Summary and Recommendations

- A total of three sites on Joe Rich Creek were identified from the helicopter survey as having a high

level of impact from'forestry (F.1) or unknown (U.1) activities. | An additional 'F'l site was

identified dunng the field work. Following the field inspections, three sites remained with an F.1

ratmg These are:

Site # 7 Landslide has deposited sedlment and LWD in channel. Erosion from Highway

33 ﬁllslope is a sediment source.

‘Site#11 - Log culvert in poor condition. Contributing to érosion. Potential fish barrier if
' plugged by debris. Should be removed and channel restored. ~ '

CSite#11A Woody debns in channel wnhm cutblock with no buffer. One debris jam is a fish

barner

The stream is presently utilized by fish, and restoratlon of the above SlteS shows potential to
improve fish habitat In addition to these forest harvest related impacts, Joe Rich Creek is

influenced by road construction and a_gncultural activity near the channel.
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Table 8.3 Sediment moE.nm Inventory:

Joe Rich Creek

w_é..aﬂ #511.0%

Location Coordinates Dimensions(3) ‘Present in(4) Larger in
symbol(1) Lat Long Compesition{2) | Width Length 1950's 1950's 1990's
(N) (W) (m) {m} yesino? | yesino? yes/no?
2 nfa  |119°07.51'| Eroding bank mm.,. g, si 40 2 yes yes no
2a nfa n/a s, g nfa n/a yes yes no
2b nfa n/a .sa, g ‘ n/a n/a yes yes no
4a n/a  |119005.38' sa, g . n/a na yes yes no
. S5a n/a :,\m 58,8 n/a n/a yes yes no
7 49°48.48' 1 119°04.92'f Road mzm_mﬁn ) sa, g 70 60 yes yes yes
8a n/a nfa Road fillslope sag 40 60 no yes yes
8b n/a n/a sa, g n/a n/a yes yes no
9 n/a 119°05.19"] Stumps/slides sa, g 30 50 no yes yes
{1): Refer to map: 82 ENM4
(2): Composition is determined from aerial photographs. Lecations which have been checked in the field are indicated
by a subscript *f'. Compositions in brackets indicate minor amounts of the given texture.
i = silt : ’
sa = sand
g = gravel
(3 Width is distance measured along the stream. Length is distance measured from the toe to the zone of initiation
{ In the case of an eroding bank, length refers to 'bank height')
{4): Two sets of acrinl photos were examined in this study: one set flown in 1950's and second set flown in 1990's
L {5) nfc - No serial _u.E.za coverage available at the time of the Sediment Source Inventory
{6} Locatiot: symbels nnmmmsm.ﬁn with "R" are referenced by reach locations (e.g- R3a is located in Reach 3),
;- {7): Location symbols designated with a number are referenced by site numbers from the video transcript
(e.8. 18 is Tocated between sites 418 and #19), :
, Summit Environ'  1tal Consultants Ltd. 57 ' LREPORT
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9.0 HYDRAULIC CREEK

9.1 General Description

Hydraulic Creek is a tributary to Mission Creek, and flows generally east and north upstream of
Hydraulic Lake (McCullough Reservoir), and then northwest downstream of the lake The creek

" has a long hlstory of use as a source of irrigation and domestlc water. Addltlonal descriptive

information is provided in Table 9.1. The NTS 1:50,000 scale maps covering the creek (82 E/ 14,

‘82 E/11) are included as Attachment 1, colour aenal photographs are included as Attachment 2, and
._black-and-whlte aerial photographs are included as Attachment 3. Vldeo transcnpts photographs

and DFO/MELP stream survey forms are included in Appendix G.

- The review of the helicopter video footage identified only two (2) sites that were assigned F.1 or
~ U.1 codes. Both of these SltCS and one additional site, were field checked in the fall of 1994,

These sites are discussed in Section 9.3.

92  Reach Descriptions
.

A total of 10 stream reaches were identified on Hydraulic Creek. Length and gradient data for the

~ individual reaches are in Table 9.2. Specxﬁc mformanon regardmg fish habitat in the majonty of

reaches is unavmlable since al! the sites that were mspected were within Reach #4.

- Reach #1 sxtchds from the mouth to a small reservoir that is behind a dam. The reach has some

steep sections, including several chutes and small falls.  Reach #2 is contained in a confined valley
and has an average gradient of 7%. Reach #3 has a similar average gradient, but the val.ley is

broader.

Summit Environmental Consultants Ltd. o FINAL REPORT
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Table 9.1. General characteristics of Hydraulic Creek.

Parameter - Information
Map sheet no. 82 E/14 Kelowna, 82 E/11
Latitude & longitude of mouth . 49° 50.81'N fatitude, 119° 21.21'W longitude
Watershed area (km®) 121
Stream length (km) 29.5
1 No. of reaches 6
Discharge (m’/s)’ Mean 0.166/May 0.805/Feb 0.048

{mean‘highest month/lowest month)

Biogeoclimatic zones/subzones'

IDFxhla, IDFxhl, IDFmw1,
- MSmm, MSdm 1, ESSFdm1

General flow direction: East and North then Northwest
Next higher order stream or lake Mission Creek
Land use Forestry, some agriculture near mouth and downstream

of Hydraulic Lake. Hydraulic L. is a drinkirig/irrigation

: water reservor.
No. of water licences 6 {South East Kelowna Irrigation District & individuals)
Known fish species - Rainbow trout
No. of F.1 & U.1 sites identified 2 '
No. of field sites checked 3
Table 9.2 Stream reach data summary for Hydrautic Creek.
Reach # Reach length (m} Gradient (%) Map sheet # Site #’s within
' Reach
I 250 18 82 E/14 1
2 2000 7 82E/14 2-6
3 6500 7 82E/14 7-13
4 5500 3 82 E/14 14-19
5 3250 0 82E/14 20
' '(Hydraulic Lake) _
6 950 1 82E/14 - -
7 1250 1 82E/14 21-24
8 1250 2 82 E/14,82 E/11 25
9 2850 4 82E/14 -
10 5300 i 82E/14 -
, Total 29100 25
- *Sites 26-30 are on Stirling Creek, a tributary of Hydraulic Creek.
? Source: Water Survey of Canada (1989).
10 Biogeoclimatic zone codes are in Appendix K.
Summit Environmental Consultants Ltd. 54 FINAL REPORT
Project #511.01 . ’ 1/7/96




- Reach #4 is generally a low gradient.and meandering portion of the stream with bank heights
ranging ‘:from 0.5-1 m. The maximum channel width is 12 m and the average wetted width was 6
m durin;g inspections. The substrate consists mainly of gravels with a small amount of fines and
some small cobbles and a medium degree of cbmpaction. Th.lS reach has excellent fish habitat but
fish access is currently restricted to some areas due to the excessive amount of LWD in the channel.
Several areas with spawni;ng;sized gravel were noted as well as many deep pools, undercut banks
R and overhanging vegetation. | |
-Reach #5 is Hydraulic Lake. Reaches #6 thrqugﬁ #IOI extend from the upper limit of Hydraulic
ALake to the héadwatérs. ‘These reaches are generally low gradient (< 4%) and include a number of

wetland areas.

9.3 Field Check Site Descriptions

Site #: 15 _ - Date Inspected: Nov. 2/94
* Impact Code: Fb/Q-D+F+1 | . Coordinates: 49°48.8°N 119°13.1W

Reach #: 4 , ~ Mapsheet #: NTS 82 E/14

[

At Site #15 the stream has a low grédient, meanders, low banks (<1 m) and a relatively small
amount of natural LWD. No buffer strip is present along the stream at this site, however it is
possible that a buffer was 'irﬁtially retained and that all of the trees have since blown down. There is
a _substahtial amount of windfall into and across the stream, most of which is creating water quality
‘and fish barrier concerns. Also, an ephemeral channel which discharges directly to Hydraulic

Creek is forded twice by a logging road.

Site #15 is a strong candidate for a restoration. Possible steps include debris removal, riparian zone

planting, and road repair.
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Site #: 16 | - : Date Inspected: Nov. 2/94
Impact Code: Fb/Q-D-F-l Coordinates: 49°48.1N 119°12.5°W
Reach #: 4 : Mapsheet #: NTS 82 E/14

This site is very similar to Site #15 and is located adjacent to the same cutblock. The d;abris jam at
this location is apparently primarily an accumulation of the LWD which has cbme from the
windfall upstream of this point. Just upstream from the SE block boundary there is a marked
decrease in the amou;it of LWD across the channel, indicating that the removal of timber from the
cutbloc.k is the cause of the substantial windfall at both sites #15 and #16. This site can be restored
at the same time as Site #15. o

Site #: 18 ' Date Inspected: Nov. 2/94
Impact Code: FbsD+Ns2 - Coordinates: 49°47.8'N 119°12.0°W

Reach #: 4 ' : "‘Mapsheet #: NTS 82 E/14

This site was initially given an Fb/Q=CR=2 code but as a result of the field check the code was
reﬁsed to FbeD*N+2. The natural condition of this site is Jow gradient, meandering stream with
low banks (<1 m) and a relatively small amount of natural LWD. A rectangular concrete culvert
(1.25 m square) was installed in 1945 as part of the Ketﬂe Valley Railway crossing at this site.

Water is stiil passing through the culvert but the culvert. opening is restricted to approximately one-
half the origiﬁal size due to a beaver dam at the upstream end. This beaver dam has created a large
| pond upstream of the. culvert which provides excellent fish rearing and wetland habitat. Hov.vever,A

fish migration through the culvert to the pond is presently not possible.
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94 Sediment Source Inventory

The sediment source inventory for Hydraulic Creek is summarized in Table 9.3.  Nine sources were

identified, all tributaries to Hydraulic Creek. Sediment loads in the creeks are likely to be relatively

_ :small due to the presence of the wetlands in the upper reaches, Hydraulic Lake, and a reservoir at

Site #6. These features act as sediment sinks, lnmtlng downstream sediment movement.

9.5 . Hydraulic. Creck Summary and Recommendations

- A total of two sites on Hydraulic Creek were identified from the helicopter survey as having 2 high

level of impact from forestry (F.1) activities. Three sites were inspected. Following the field

inspections, two sites remamed withan F,1 ratmg These are:

| Site#15 - No buffer strip; ‘subsfantial windfall and other debris in creek; road crossing over

ephemeral tributaries. Debris removal and road maintenance recommended.

-Site #16 _Similar to Site #15; can be remediated at the same time.
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10.0 POOLEY CREEK

10.1 General Deséription

- Pooley Creek is ﬁ tributary of KLO Creek. It originates on the north SIope of Little White
_ Mountain, and flows north until it meets KLO Creek at an elevation of about 1000 m, just north of
-a crossing of the Kettle Valley Railway. The creek has three water licences, all held by the South

- EastKelowna Irrigation District. Additional descriptive information is contained in Table 10.1. The

. NTS 1:50,000 scale maps covering the creek (82 E/14, 82 E/ 11) are included as Attachment 1,

_colour aerial photographs are included as Attachment 2, and black-and-white aerial photographs are
mcIuded as Attachment 3. Video transcripts, photographs and DFO/MELP stream survey forms
are included in Appendix H.

Two (2} sites were classified as ending in F.1 or U.1 from the helicopter survey. These sites are

described in Section 10.3.

~

_ 10.2 Reach Descriptions

A total of four (4) reaches were identified on Pooley Creek. There was no flow in Reaches 1-3 at

‘the time of the site inspections.

- Reach #1 extends from the rﬁouth for a distance of 0.5 km. The channel cuts through a series of

Vﬂuvi_al deposifs associated with the confluence of Pooley Creek and KLO Creek.

Reach #2 1s a moderately steep (average 10%) section through a bedrock canyon. The upper reach

‘break is marked by a decrease in gradient as the channel moves onto the plateau.
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Table 10.1

General descriptions of Pooley Creek

Information

: Parameter

Map sheet no. 82 E/14 Kelowna
Latitude & longitude of mouth 49°47.2° N, 119°19.9° W
Watershed area (km®) 27
Stream length (km) 9.5
No. of reaches 4
Discharge (m’/s) not gauged

| (mean/highest month/lowest month) ‘

| Biogeoclimatic zones/subzones' ' MSmm

General flow direction north
Next higher order stream or lake KLO Creek

Land use

forestry, recreation

No. of water licences

4 (ATl South East Kelowna Imigation District)

Known fish species no data
No. of F.I & U.1 sites identified 2
No. of field sites checked 2
Table 10.3  Stream reach data summary for Pooley Creek
Reach # Reach length .| Gradient (%) Map sheet # Site #'s within
(m) : ' Reach
1 500 10 82E/14 - 1
2 3000 i1 82 E/14 2,3
3 - 1750 7 82 E/14, 82 E/11 4,5
4 4250 7 82 E/11 6-8
Total 9500 o 8
" Biogeoclimatic zone codes are in Appendix K.
Summit Environmental Consultants Ltd. 60 ' FINAL REPORT
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Reach #3 has a gradient of about seven percent, and the substrate is composed of large gravels
and cobbles. There was no flow at the time of the field inspection due to an upstream diversion.

An inspection of the ditch which carries water away from Pooley Creek revealed an abundance

* of spawning gravel and numerous juvenilé trout were observed (70-100 mm fork length). The fish

may have access to the Pooley Creek main channel at high flows.

Reach #4 is immediately upstream of the diversion weir (Site #5, Section 10.3). Any fish in the
diversion ditch cannot access Reach #4 due to a 2 m high concrete foundation wall on the weir.
However excellent rearing habitat is present in the reach,' with pools and abundant cover. The

gradient (7%), flow and substrate contribute to the habitat values.

103 Field Check Site Descriptions

Site#: 4 . Date Inspected: July 15/95
Impact Code: Q.S.R.2 Coordinates: 49°45.2'N  119°20.2°W
© Reach #: 3 | ' A Map sheet #: 82 E/11

This site is located immediétely downstream from the diversion located at site #5 and was coded
from the air as Fs/Q.F.F.1. A road located along the right bank of Pooley Creek provides access
to the flow diversion structure at site #5, and does not appear to be used for forest harvest
activitiés. The road fill slope is partly vegetated with alders and small shrubs, however a
significant portion of the slope (approximately .3.(-)%) remains unvegetated. The fill-slope appears
to be relatively stable and shows minimal signs of surface erosion. The channel substrate of
Pooley Creek consists of boulders and cobbles. There are no SIgns of accumulation of fine sands

or gravels in the bed that may have been derived from the road fill slope.

At the time of the site inspection, the weir at site #5 was diverting 100% of surface flow from.

Pooley Creek into Hydraulic Creek. Since the slope appears to be stable, this site appears to

Summit Environmental Consultants Ltd. . FINAL REPORT
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have a minimal impact on downstream water quality. ' Thus the coding. for the site was changed

to Q.S.R.2.

Site #: 5 Date Inspected: July 15/95
Impact Code: Fb.W.R.1 . Coordinates: 49°45.1'N 119°20.2°'W
Reach #: 3 Map sheet #: 82 E/11

A large weir constructed with 'gabions and a concrete sluice gate have been installed across the

channel of Pooley Creek at this site. This diversion takes flows from the upper Pooley Creek -

- watershed into the Hydraulic Creek watershed to augment community water supply. .

- Pooley Creek above the diversion is a single channel approximately 10 metres wide with channel .

“substrate consisting of cobbles, gravels, and some boulders. Discharge of Pooley Creek at the
time the site was visited was estimated by the ﬂdating chip method to be 0.1 rﬁ3/s. When the site
"~ was visited, the wéir was diverting 100% of Surface flow. No flows were observed in the
channel of Pooley Creek downstream of the diversion. It is bélieved that flow in Pooley Creek
downstream of the weir is present oﬂy during high flow periods. Clearly this presents a

significant impact on fish habitat.
- As outlined in the reach description, fish in the diversion ditch cannot get past the weir to take

advantage of good upstream rearing habitat. A fish ladder over the 2 m barrier could provide

- access. The site should be re-visited to further investigate this possibility.

10.4 Sediment Source Inventory

The sediment source inventory for Pooley Creek is summarized in Table 10.3. Six sources were

identified from the aerial photo review, three of which are landslides originating from the fill

Summit Environmental Consultants Ltd. , FINAL REPORT
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slope of the Kettle Vailey Railway. Two additional slides were noted, as well as an eroding bank.

" None of the sites appeared larger on the 1990s photos compared to the 1950s photos.

10.5 Pooley Creek Summgfy and Recommendations

There is one site on Pooley Creek impacting fish habitat; a diversion weir at Site #5. The weir is

~ not relﬁted to forest activities, but diverts water into erdraulic Creek for use by the South East

‘Kelowna Irrigation District. On the day of the ﬁeld'inspec'tioh the diversion removed 100% of the

flow of Pooley Creek. The Weir is a barrier to fish, which could be corrected by the addition of a

~ fish ladder. In addition, the feasibility of re-establishing year-round flow in Pooley Creek should be

examined. Even very low flows can help maintain aquatic life along the stream channel.

" Summit Environmental Consultants Ltd. FINAL REPORT
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110 KLO CREEK

.11.1 o General Descri'ption. |

KLO12 Creek is a tributary to Mission Creek. It ongmates on the Okanagan Highland at an
elevation of about 1530 m and flows in a general north by northwest direction until it reaches
Mission Creek about 8.5 km upstream of Kelowna Deposits of river gravels, stratified sands and
basai tlH are exposed near the mouth (Nasrmth 1962) Additional descriptive information s
prowded in Table 11.1. The NTS 1:50,000 scale map covenng the creek (82 E/14) is included as
Attachment 1, colour aerial photographs are included as Attachment 2, and black-and white aenal :
photographs are included as Attachment 3. Video transcnpts photographs and DFO/MELP stream

survey forms are included in Appendix I.

~ On the basis of the aerial inspection, three (3) sites were ass1gned codes endmg in F.1. A total of

five sites were inspected. The assessments for these sites are presented in Sectlon 11.3.
o112  Reach Descriptions

Five (5) stream reaches were identified on KLO Creek. Reach length and gradient data for each

- reach are presented in Table 11.2.

Reach #1 extends from the mouth through the fluvial dep051ts assoc1ated w1th Mlssmn Creek until

the break in slope where the channel is incised i into bedrock..

PKLO originally was an acronym for Kelowna Land and Orchard Company. '

Summit Envu'onmental Consultants Ltd. ' : ‘ FINAL REPORT
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- Table 11.1. General characteristics of KO Creek.

- Parameter _ ! Information
Map sheet no.. 82 E/14 Kelowna
Latitude & longitude of mouth- ‘ 49° 50.5°N latitude, 119° 21.8°W longItude
Watershed area (km®) L 30
Stream length (km) 13.75
No. of reaches ' 5
Discharge (m’/s) ~ Mean 0.287/May 1.70/Feb 0.0517
(mean/highest month/lowest month) :
Biogeoclimatic zones/subzones’™ IDFxhl, IDFmwl, MSmm, Pthl
General flow direction- : Northwest '
Next higher order stream or lake _ Mission Creek -
Landuse . : . forestry, recreation
No. of water licences - ' 4 (All South East Kelowna Irrigation District)
Known fish species o Rainbow trout '
No. of F.1 & U.1 sites identified 7 3
No. of field sites checked — 5

" Table11.2  Stream reach data summary for KLO Creek.

Reach # Reach length Gradient (%) | Map sheet # Site #s within
(m) ‘ Reach
1 1500 5 82E/14 1,2
2 8500 9 - 82F/14 - 3-9
3 2500 3 82E/14 -10-13
4 1000 5 - 82E/14 14
5 250 0 (pond) 82E/14 15
Total 13750 82 E/N4 15

* At McCullough Rd. 1976-1982 only: Water Survey of Canada (1989)

" Biogeoclimatic zone codes are in Appendix K.

- Summit Envnronmental Consultants Ltd. | ' S FINAL REPORT
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‘Reach #2 ranges from a somewhat open channel configuration with low banks below site #3 to-an
| incised portion with higher banks frdm site #4 through to the end of the reach. The maximum
channel width is about 11 m and the average wetted width during the site inspections was 3.3 m.
Although the average gradient is about 9%, there are some steep sections ranging up to 25%. The
substrate consists mainly of large gravels and small cobbles wﬁh a high degree of compaction.

This reach has moderate to poor fish habitat. No areas with spawning-sized gravel were seen.

Reach #3 has an average gradient of 3%. There was very low flow at the time of the site visit.
Moderate fish habitat is present due to about, 60% cover, the presence of pools, and good food
. sources, notably stone flies. However, fish access to the reach is unlikely due to a section of 25% -

gr_adient in Reach #2.

Reach #4 is typically narrow (1-2 m) with 5% gradient, low flow, and a high percentage of fines in
the substrate and bank materials. These factors create generally poor spawning and rearing habitat

in the reach. As well, the channel probably freezes in winter due to the high elevation. Cover is
“about 60%.

Reach #5 is a pond at the headwaters.

113 " Field Check Site Descriptions
- Site#: 3 , _ - Date Inspected: Nov. 2/94
Impact Code: Q+C*R+2 : e Coordinates: 49°49".6 N 119°21.9°W

Reach #: 2 Mapsheet #: NTS 82 E/14

The stream at this site has a low gradicnf, but is rélatively straight with confining valley walls. This
site was initially given an Fb/QeC+F+1 code, but as a result of the field check, the code was revised
1o Q*CeR*3. Both of the bridge crossings at this site consist of concrete abutments with wood

‘decks, and were probably used to access the Kettle Valley Railway further upstream or to se:rvice7 an

Summit Environmental Consultants Ltd. : FINAL REPORT
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' irrigétion pipe at Site #4. The wood decks were. in poor condition-at the time of the - field

inspection, and some undermining of the abutments by the stream current was evident. However
the banks are armoured and vegetated, and there is minimal erosion.

- A sand and gravel extraction operation is located near the stream at site #3. It appeared to be closed

at the time of the field visit. In some sections there is little buffer between the gravel operatlon and

the creek.

Site#:4 . ‘ Date Inspected: Nov. 2/94

Impact Code: Q.D.N.2 Coordmates. 49°49.6'N 119°21.9°'W
‘Reach #: 2 _ ' Mapsheet #: NTS 82 E/14

‘This low gradxent 81te was Initially given an Fb/QsD+Re1 rating which was revised to Q.D N. 2 after

the field visit. The water pipeline which crosses the creek is suspended about 5 m above the
channel (Photograph 1), and does not represent a sediment source, .since the banks are well
vegetated and apparently stable. Just upstream from the pipe there has been some windfall across
the stream and it is possible that it could cause the accumulation of more LWD in the stream. The
debris could potentially move downstream and impact one or both of the bridge structures at site

#3.

Site#: 10 | Date Inspected: July 15/95

Impact Code: N/A - Coordinates: 49°46.5°'N  119°18.1'W
Reach #: 3 ‘ Map sheet #: 82 E/14

A cutblock, logged in 1986 across a large gully, is located approximately 50 metres from the

right bank of KLO Creek at Site #10 This was identified from the air as a ‘possible sediment
source. However field inspection found no signs of sediment or surface ﬂow entering KLO
Creek from this gully.

Summit Environmental Consultants Ltd. FINAL REPORT
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Site #:-11 | S Date Inspected: July 15/95
~ Impact Code: Q.C.F.3 - Coordinates: 49°46.3’N  119°18.0'W
" Reach #: 3 | ' ' Map sheet #: 82 E/14.

KLO Creek at this site has a moderate gradient of 4%, and the channel substrate consists of
mainly cobbles and bqulders. A relatively recent bridge constructed of timber stringers crosses
the channel at this site. The bridge appears to be in very good condition and does not show any
51gns of degradatlon The brldge does not appear to constrict the channel width and there are no
signs of erosion or underrrumng along the bndge abutments. The unpact of the bridge upon
_KLO Creek is minimal.

Site #: 14A N Date Inspected: July 15/95

Impact Code: Q.C.F.1 . Coordinates: 49°45.668'N - 119°16.477°W
Reach #: 4 . | '~ Map sheet #: 82 /14

* Although s\ot identified as a site of concern from the air, an old log culvert crossing over KLO
- creek is collapsing into the chanhel (Photograph 2). KLO Creek at this site is only 1-2 m wide,

~and very low flows were observed when the site was visited. Several large openings in the

“culvert box were present where road fill had slumped into the channel. Appr'oximétely 0.7 m* of
sediment has entered the creek, affectmg downstream water quality. The road materials are
dominantly fine grained (about 70% are less than 2 mm dlameter) and are easily transported
- during higher flows. '

The log culvert at this site should be removed, the channel restored to its natural condition, and
the banks and exposed surfaces revegetated If this site is con31dered as a WRP project, then
- other road crossings in the area (particularly site #14) should be examined to see if they also

show signs of collapse.
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114 ' Sedimen.t Source Inventory

‘The sediment source inventory for KLO Creek is summarized in Table 11.3. Six sediment sources "
were identified, two eroding bénks and four tributaries. All sources were present on both the 1950s

and the 1990s aerial photos, and none appeared larger on the newer set of photos.

- 1_1.5 : KLO Creek Summary and Récommendations

- Three sites on KLO Creck were identified from the helicopter survey as having a high level of
potential impact from forestry activities. Five sites were inspected. Following the field

inspections, only one site remained with an F.1 rating:

_'Site #14A - Old log culvert collapsing into the channel; erosion of adjacent river bank.
| Culvert should be removed and the chanhel restored to its original conﬁgurétion,
~and the banks re_-végetated.
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12.0 MISSION CREEK MAINSTEM

121 General Description

Mission Creek drains into Okanagan Lake at the City of Kelowna. The city is Iargely constructed
on the alluvial fan that -has been deposited by MlSSlOIl Creek and several smaller creeks since
deglamatlon (Nasmith, 1962). Mission Creek is diked for its lowest 5-6 km and. portions of the
floodplain and some upslope areas in reaches 1-8 have been cleared for agriculture and/or
residential development Additional descnptlve mformatlon is provided in Table 12.1. The NTS
1:50,000 scale maps covermg the creek (82 E/14, 82 E/lS and 82 L/2) are included as Attachment
1, colour aerial photographs are included as Attachment 2, and black-and-white aerial photographs
are included as Attachment 3. Video transcripts, photographs and DFO/MELP stream survey
forms are included in Appendix J.

The aerial inspection revealed eight (8) sites that were assigned codes ending in F.1 or U.1. All
~ eight sites were field-checked as well as two 2) n_on-F.l/U .1 sites. The assessments for these 10

sites are presented in Section 12.3.
122 Reach Descriptions

- Twelve (12) stream reaches were delineated on Mission Creek. Gradient and length data for the
1individual reaches are prov1ded in Table 12.2. Reach descriptions are only available for Reaches 5-

8 since only these reaches had sites whlch were inspected.

- Reach #5 is a deeply incised portion of the stream with a gradient ranging ﬁom 10-15%. The
' substrate consists mainly of bedrock and boulder/cobble with a maximum changel width ranging

Summit Environmental Consultants Ltd. B FINAL REPORT
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Table 12.1. General characteristics of Mission Creek.

Parameter Information
Map sheet no. ‘ _ : 82 E/14, 82E/15, 82 L2
Latitude & longitude of mouth 49° 50.63'N, 119°29.01*W
Watershed area (kin®) ) 836
'| Stream length (km) 68
No. of reaches . ' 12
Discharge (m’/s)” ‘ ' 7 Mean 6.05/May 23.0/Feb 1.01
(mean/highest month/lowest month)
Biogeoclimatic zone(s)" PPxhl, IDFxhla, IDFxh1, IDFmw!, MSmm
- | General flow direction ' - South-Southwest then West
Next higher order stream or lake . _ : - Okanagan Lake
Land use _ = residential, recreation, agriculture, forestry
No. of water licences - ‘ 168 (Wide variety)
Known fish species - Kokanee salmon, Rainbow trout, Burbot
No. of F.1 & U.1 sites identified , 8
No. of field sites checked : 10

- Table 12.2 Stream Reach Data Summary for Mission Creek

Reach No. Reach fength (km) Gradient (%) Site #s within Reach

1 11.0 0.7 1-12 -
2 3.0 I.1 13-17
3 2.0 ' 1.3 18-19.
4 1.3 54 20-22
5 1.3 2.3 -
6 i.0 - 3.5 23
7 1.5 L5 - 24-39
8 11.3 1.8 : 40-54
9 6.5 2.3 : 55-57
10 83 ' 4.0 58-64
- 11 8.5 4.1 . 65-69
12 0.5 0 (lake) -
Total 68.0 :

. Water Survey of Canada (1939),

'® Biogeoclimatic zone codes are in Appendix K.
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from 15-20 m. One large waterfall and a series of small falls/chutes combine to make this reach an

| impassable barrier to upstream fish migration.

Reach #6 is a low gradient (2-3%), relatively wide, and meandering sectlon of the stream in which
the channel is occasionally split around islands and bars. The substrate consists mainly of coarse
gravel and small cobble with some boulders. Many deep pools and off-channel habitat are present
- within this reach There were some areas noted with sPamng-smed gravel, and overall this reach

possesses good fish habitat.

Reach #7 has similar gradient, substrate and c};annel characteristics to reach #6 with the e;;ception

of having soﬁe bedrock outcrops creating deep pools and concentrating the flow. There are

| numeroﬁs small islands, gravel bars and anastomozing sections throughout the reach. Some of the

| islands are vegetated indicating relative stability. A substantial amount of beaver aétivity was noted

within this reach. _-Some of the banks within the reach are 23 m high coﬁsisting of fluvial deposits.
This reach also has areas o{ good fish habitat. |

- Reach #8 has a higher gradient thaii reach #7 and a change in substrate to a higher proportion of
cobbles and small boulders. ‘ The channel is more confined with generally higher, actively eroding -
“banks (2-3 m) on both sides of the stream. Beaver activity is also present in this reach.

123 Field Check Site Descriptions _
Site #: 23 o Date Inspected: Nov. 9/94
Impact Code: FbeW/D+N+3 . Coordinates: 49°51.2°N; 119°18.3°W

Reach #: 6 u _ , ' Mapsheet #: NTS 82 E/14

Site #23 is a steep-walled bedrock canyon (Photograph 1) with a series of small falls or chutes that
are 3-5 m high, and at least one larger waterfall. Initially coded as FbeW/D=N/Us1, the coding was
changed to FbeW/D*N+3 during the field check because the barriers are largely natural in origin. It
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was noted from the air that there was a debris jam at the downstream end of the large waterfall, but
the jam could not be inspected during the site visit because access by foot to the large falls was
impossible. A number of incised gullies reach the creek near Site #23.

‘Site#:27 | | Date Inspected: Nov. 9/94 -
R Impact Code: Q-S-N+3 Coordinates: 49°51.31°N; 119°15.62’W
Reach #: 7 | ' Mapsheet #: NTS 82 E/14

Features of this site include a 30-50 m high eroding bank on the right side of ‘the stream
(Photograph 2), and woody debris in the channel. This site was initially given an Fb/Q*S+N*3 code
but the code was revised to Q-S°N-I3' in the field since fish, if present, can apparently by-pass the
~ debris. This site was surveyed at the recommendat:lon of Mr. Malcolm Campbell of Black
- Mountain Irngatlon District.

Site #: 29 - o - Date Inspected: Nov. 9/94
Impact Code: Q+D*N/Fe1 . Coordmates 49°51.5°N; 119°14.3°W

Reach#:7 - Mapsheet #: NTS 82 E/14

At Site #29 the stream has a low gradient and is relatively wide with coarse substrate material. This
site was initially given an FbeD+Fe1 code but as a result of the field check the code was revised to
‘Q+DeN/F+1. Photograph 3 shows a largé debris jam on the left bank which has the potential to
travel further downstream during high flows. The majority of the debris consists of trees with root-
wads and beaver-cut trees, however there are several pieces of LWD with cut ends and some milled
timbers (6"x10"x6"). LWD at this site is scattered throughout the channel for a distance of 500 m,
the majority being natural in origin. Two domestic water wells/pump houses are within 50 m of the
. channel and the accompanying road ends at the right stream bank. The road is a potential source of
sédiment to the stream. )

~ Steps that could be taken at this site include the selective removal of woody debris from the stream,

- and road maintenance to prevent sediment from reaching the stream.
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Site #: 31 ' Date Inspected: July 17/95
Impact Code: Fb/Q.D.N/F.1 Coordinates: 49051 TN 119°12.9°W
‘Reach#: 7 ' Map sheet #: 82 E/14

Mission Creek at this site is a low gradient (2%), meandering stream which is deeply incised into
-a series of old alluvial or glacial terraces and bedrock. Two -smail debris éccumulations_have
formed at the upstream end of a Iarge island which is situated along .the right bank of Mission
Creek. The LWD is composed of a combination of natural and forestry-related debris that has'
blocked the upstream entrance to two ‘smalll side channels which flow through the island
(Photograph 4). The first side channel is located unmedlateiy adjacent to the right bank and
extends downstream for 200 m. The second side channel is located in the middle of the island
and extends downstream for 50 m. Both side channels are approximately 8-10 m wide. At
present the side channels are not conveymg flow due to debris blockage at the upstream end of
the island. It is believed that flow is present in the side channels only during freshet conditions

in the spring:

‘The side chann'elsL especially the first channel, have potentially excellent fish hobitat for rearing.
~A few small deposits of spawning-sized gravels were observed which could be utilized for
spawning. The side channels provide excellent cover and many deep areas which ',woul_d form
pools. Fish habitat at this site would be improved if the side channels were re-activated through
the selective femoVal of LWD blocking the upstream entrance to the side channels. It should be
- noted that the debris accumulations at the entrance to the side channel also play a role in
deflecting ﬂoWs away from the right bank. Complete removal of the LWD accumulations could

therefore increase fluvial erosion along the right bank.
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Access to this site is from an old road which winds-down through private land from Highway 33.

- For permission to access this site, it is necessary to contact Bill Jurome (phone # 763- 9175)

. This site presents a very good opportunity to 1mprove fish habitat in Mission Creek.

_ _'Site #:43 '_ Date Inspected: Nov. 3/94

~ Impact Code: FbeD+R+1 Coordinates: 49°52.04°N; 119°06.84°W
" Reach#:8 : \ Mapsheet #: NTS 82 E/14

- Site #43 was uuttally given an FbsD+Ue] code but as a result of the field check the code was -

revised to FbeD*R+l. A series of intricate rock weirs and pools have been constructed i in -the
channel, spanning the entire channel width at this location. It is unclear whether or not this was

done as part of a fisheries enhancement project. About 20 m upstream from the weirs, a deep pool

(> 2 m) is controlled by LWD across the channel. LWD is scattered throughout the channel for a
distance of 300m upstream from the weirs, including two large debris jams. All of the debris
appears to be natural in origin, but some pieces have cut-ends, probably due to past attempts to
remove some of the debris. "Most of the debris appears stable but the site could be enhanced by
selective removal or by anchormg some of the pieces.

An old cut block is located about 400 m upslope on the north side of the channel, that is apparently
currently used for grazing. An ephemeral stream drains this area to Mission Creek. '

Site #: 45 - | ' | Date Inspected: Nov. 3/94

Impact Code: Fb/Q*DsNel o Coordinates: 49°52.12°N 119°06.78°W

 Reach#: 8. _ ' - Mapsheet #: NTS 82 E/14

This site is similar to site #43. Initially classed as QDeF+1 from the helicopter survey, the code -
-~ was revised to Fb/Q-D=N-1 in the field. A large debris jam (approx. 30 mx 4 mx 1 m) is blocking

a secondary channel along the right bank flowing around a vegetated island that is approxunately 6
m wide. Most of the debris consists of beaver-cut or uprooted trees, and some of the longer pieces
extending over the channel have been cut. Similar to site #43, most of the debris appears stable but

the site could be enhanced by selective removal or by anchoring some of the pieces. LWD
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 scattered across the channel continues upstream for 200 m. There are several large pools at this site

controlled by downstream accumulations of gravel.

Site#:47 : Date Inspected: Nov. 3/94

Impaét Code: Q=DeN-2 Coordinates: 49°52.71°N; 119°04.43°W

" Reach#:8 . | ~ Mapsheet # NTS 82 E/14 -

- The natural condition of this site is similar to that at site #45. This site was initially given an
. FbeD+U*1 code but as a result of the field check the code was revised to Q+DeNe2 since the

majority of woody debris was from beaver activity. There are four debris jams at this site and all
appear to be old beaver dams which have been broken apart by the streamflow cutting away the

 centre portions of the dams. The debris in the channel continues for approxnnately 200 m, but all

of the debris at this sn'e appears to be stable.

. Site #: 51 | o Date Inspected: Nov. 3/94
Impact Code: Q*D<F-1 Coordinates: 49°53.25°N; 119°03.83°W
Reach #: 8 _ , ‘ Mapsheet #: NTS 82 E/14

" “This site is similar to the other Reach 7 51tes The site is very close to site #52 and together could

be treated as one site for restoration purposes. There is a substantial amount of LWD scattered
across the channel, most of the pieces are in relatively short lengths (2-3 m) and have cut-ends. At
high water levels this debris could be carried further downstream and possibly impact the bridge
located immediately downstream. |

- Site #: 52 , : Date Inspected: Nov. 3/94

Impact Code: QDeFel - . Coordinates: 49°53.52°N; 119°03.64°W

Reach #: 8 ' : | Mapsheet #: NTS 82 E/14

This site is similar to the other Reach 7 sites. Logging has recently taken place (probably 1994)
within 10 m of the stream, and some trees were felled directly into the channel. Historically the
ﬂoodplam has been selectively logged on both sides of the stream and many large diameter stumps
remain. Some of these stumps have been transported into the channel from the eroding, undercut

~ banks. As with site #51, the debris could be transported downstream and i impact the bridge.
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A debris removal and/or stabilization program is suggested for this site. As well, the feasibility of
local bank stabilization should be investigated.

Site #: 56 ' : Date Inspected: Nov. 4/94
Impact Code: Fb/Q+D*N+3 Coordinates: 49°56.94°N; 119°02.56’'W
Reach #: 9 _ Mapsheet #: NTS 82 E/14 .

The condition of this site is similar to that at site #52 but the stream banks are higher (2-3 m) and
there is a substantial amount of bank undercutting. This site was initially given an Fb/Q+D<Us1
code but as a result of the field check the code was revised to Fb/Q+D+N+3. One large debris jam
was observed which appears to be stable (Photograph 30). The LWD in the debris jam consists of
: beaver_&ut trees and other natural LWD. This debris jam would only constrict the flow of the
. stream, and become unstable, at peak water levels because it is currently stranded on a gravel bar 2-
- 3 m above the thalweg of the channel. There is recent evidence of beaver-cut trees 100 m upstream
from the debris jam. '

12.4 Sediment Source Inventory

The sediment source inventory for the main stem of Mission Creek is summarized in Table 12.3. A
‘total of 15 sources were identifed from the aerial photo survey, of which seven were tributaries

entering the main stem. Of the remainder, one landslide or slump was identiﬁ_ed on the 1990s éerial

‘photos that was not present on the 1950s photos. This slide plus a bank failure near Site #20 were

identified as being larger in area on the newer photos. The remaining six sources did not change in
size btween the 1950s and the 1990s photos. None of the sediment sources identified from the

- aerial 'photograph review appear to be related to forest harvest activities.
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Mission Creek Summary and Recommendations

A total of eight sites on the mainstem of Mission Creek were identified from the helicopter survey

as having a potentially high level of impact from forestry (F.1) or unknown (U.1) activities. Ten

sites were inspected. Following the field inspections, four sites remained with an F.1 rating. These

are:

Site #29
Site #31
Site #51

Site #52

Extensive woody debris (both natural and logging) extending for 500 m.

Potential instability and bank erosion. Also a road rums into the stream and is a

potential sediment source.

Debris blocks fish access to two side channels with excellent fish habitat

characteristics.

Considerabl_e amounts of unstable woody debris. Could impact bridge

downstream.

Woody debris and stumps in channel, contributing to bank erosion.

Al of the aboAve sites would benefit from debris removal and stabilization. In particular, Sites #51

and #52 should be addressed due to on-going bank erosion related to woody debris, and the

potential for the nearby bridge to be impacted if the debris is mobilized. _
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Table 12.3  Mission Creek Sediment Source Inventory

b

Location . Coogrdinates Dimensions(3) Present m{4) - Larger in

| symbol(1) [ Lat Long Feature Composition(Z) | Width | Length | 1950 | 1990% 1990

) W) (m) (m) yeso? | yesimo? i yesno?
i2 49°51.63' | 1192336 | Erodmgbank g8 . 40 20 yes yes no
13.1 | 49°51.06' | 119"23.03'{  Slide/Slump 54, g 60 130 no yes yes
15 49"50.%4‘ 119°22.63'| Eroding bank sa. g 200 | 0 . yes yes ne
16 49°50.86' ':19“211'4' ~ Tributary- g uha na yes yes no
16.1 49°50.86' | 119°22. 14; Eroding bank ' g 53 15.0 ) 40 yes yes no
13 49°50.58' | 119°21.0%° Tributary . gsa 150 40 yes yes no
20 49°5133' {1 [.§°19.8T Bank failure g', sa, si . EL 2 yes yes yes
24.1 na nfa Tributary g 54 - n/a nfa yes yes no
27 . 48°51.31" | 119°15.62' | Eroding bank gsa [ 100 30 yes yes no
% 49°51.38' | 115°14.72° Stump g 53, si 320 250 . yes yes " no
30.1 na n'a \ Tributary’ gsa n/a na yes- T yes ne
3L1 wa na Tributary g sa vz ‘wa yes yes " ne
3 12 na  ofa Tributary g 54 na nful. yes yes no
32 | 45%165 | 119°12.42 Shump P 20 50 yes yes 10
331 na na Tributary - g sa ‘ nfa n/a yes. yes no

. (L} Refertomep: 2 EIIlIIZEﬂJ

@) Composition is 4 ined from acnal ph ph Loanwwhnhhmbuwchedwdmﬁeﬁeummdm
bylmlmnpt'i‘ &mmﬂmmbmhumdummwmmuofﬂmp\umo
iz s
2 = 3and
a = pravet

O). Width s distance measared along the sream, Length is distance measured From the toc o the zooe of initiation
(I the case of an eroding bank, kength refers to ‘bank heighr)
(#): Two sets of nerial phosiog wors examiined in this sndy: one set flown i [950 and second st flown in 19507
(5)‘ n/c - No serial photo coverage available at the time of the Sediment Source Inventory
" (8): Location symbols designated with "R are refircocod by reach locai (e R3a i located in Reach 3).
. {7): Location symibols designaled with a number arg refe d by site numbers from the video
(o8- 122 is Jocated between sites #18 aud ¥19),
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13.0 MISSION CREEK WATERSHED SUMMARY AND
RECOMMENDATIONS

Stream channel assessments were conducted on Mission Creek and eigﬁt of its tributary streams

during the period October 1994 0 July 1995. The assessments were aimed at identifying sites that

‘have been impacted by forest harvest activities, including road building, and establishing priorities

- for stream channel restoration. The assessment program began with a helicopter survey in which

sites of concern were identified along each stream, and assigned a code identifying the type, source,

cause, and degree of problem (Table 2.1). Thus the helicopter survey served as a first-cut attempt at

. identifying priority restoration sites. Those sites that were ranked as having a high potential impact

from forestry-related activities (code ending in “F.17), or witere the cause of the impact was

_uncertein (code ending in “U.17), were inspected by a field crew. The initial site selection from the

helicopter survey was intentionally conservative. As a result, a portion of the high potential impact

sites were-downgraded to moderate or low potential impact following the field ihspection. Thus the

' remaining “F.1” sites are those sites identified as priorities for stream channel restora_tion work.

From the helicopter survey, a total of 40 sites were given codes ending in F. 1 or U.l. When the

: ﬁeld inspections were complete, 20 svtes remained with the F.1 ranking. Table 13.1 summarizes
~_these sites, including a brief description  of the problem  associated with each site. Detalled

information on each site inspected is found in Sections 4.0 through 12.0 of this =report. |

Four general types of stream channel problems were identified in the Mission Creek watershed:

‘Woody debris in the stream channel acting as a barrier to fish passage (6 sites)
_ Woody debris in the channel causing bank erosion and bank instability (6 sites)
Logging to streamside with adjacent slope or bank erosion (4 s;tes), and

Culverts in poor condition; either a potential fish barrier or contributing to erosion (5 sites).
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" Table 13.1 Sununary List of Priority Sites for Restoration in the Mission Creek

Watershed

'DARLEY CREEK
Site #4

| . Site #6

HILDA CREEK

Site #2

Site #6
- BELGO CREEK
. Sites #13 & #14-

Site #16

. Site #25

PEARSON CREEK
Site # 6
" JOE RICH CREEK
Site#7

Site # 11

Site # 11A -

HYDRAULIC CREEK

Site #15

Site #16

- Logging across stream channel; woody debris in channel:

adjacent slope erosion
Unvegetated landing adjacent to a fork in the stream;
potential sediment source

Logging across stream channel, debris barriers to fish
passage, p0551ble impacts on spawnmg habit, water quallty
implication '
Log culvert constnctmg flow; resultmg bank erosion and
possible road instabilty

Debris jams blocking the channel to fish passage. Flow is
diverted around during periods of high flow ,
Debris jam bIockmg ﬁsh passage. Very good fish habitat in
this area.

Culverts potentially blocking fish passage.

Drainage culvert has been cut off and is currently causing
serious erosion near creek; requires repair or replacement
plus armouring with rip-rap at outlet,

Landslide has deposited sediment and LWD in channel:
- Erosion from Highway 33 fillslope is a sediment source

Log culvert in poor condition. Contributing to erosion.

‘Potential fish barrier if plugged by debris. Should be

removed and channel restored.
Woody debris in channel within cutblock with no buffer
One debris Jam is a fish barrier. -

No buffer strip; substantial wind-fall and other debris in

creek; road crossing over ephemeral tributaries. Debris
removal and road maintanence recommended.
Similar to Site #15; can be remediated at the same time.
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" Table 13.1 {continued)
POOLEY CREEK
Site #5
KLO CREEK

Site #14A

MISSION CREEK
~ MAINSTEM

Site #29

Site #31

Site #51
Site #52

Weir which diverts flow to Hydraulic.. Creek. All flow
taken away from the creek at low flows. Barrier to fish.

Old log culvert collapsing into the channel; erosion of
adjacent river bank. Culvert should be removed and the
channel restored to its original conﬁguranon and the banks
re-vegetated.

. Extensive woody debris (both natural and logging)

extending for 500 m. Potential instability and bank erosion.
Also a road runs into the stream and is a potential sediment
source,

Debris blocks fish access to two side channels with
excellent fish habitat characteristics.

Considerable amounts of unstable woody debris.

‘Woody debris and stumps in channel contributing to bank

erosion.
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In addition to these categories which are related to forest harvest, a number of problem sites were

‘identified relating to transportation routes and water works. Agriculture and residential

development also have the potential to impact fish habitat and water quality in the Mission Creek

basin.

Landslides and other mass movements were not identified as a major issue, since few slides were
identified which directly impacted stream channels. One slide was identified as an “F.1” on Joe

Rich Creek (Site #7). That slide originated from an old logging road and resulted in sediment and

“woody debris being deposited in the channel, and the flow being directed onto the opposite bank.
Another notable slide scar is present near the confluence of Belgo and Darley Creeks. This slide

| caused considerable damage, but the slide material was mostly deposited on the Belgo Creek |

floodplain.  However the slide scar was not completely revegetated when inspected in 1995, and

thus does remain as a potential sediment source.

At least one impacted site was identified on each of the nine streams which were assessed. Given

'-the size of the Mlssmn Creek watershed, and the number of kilometres of stream channel assessed,

it is somewhat surprising that more sites with potential problems were not identified. There are

- several reasons for this. The first is the long history of domestic and irrigation water withdrawals -

from the Mission system. Concerns about water quality have existed for some time, resulting in
less logging near streams in recent years compared to other areas in the B.C. Interior. The second _is
the length of time since logging took place in riparian areas. Although harvest to streamside did
historically occur in many places, the debris is usuaily relatively stable and does not currently éreate

fish barriers or accelerated erosion. However, in the absence of pre-harvest information on the

.ecology of fish in the Mission Creek watershed, it is difficult to say whether or not forest harvest

has influenced fish species distribution or populations. Nevertheless, restoration of the sites listed

~in Table 13.1 should be initiated as soon as possible, since all the identified sites are presently

affecting or have the potentiél to negatively affect fish habitat and/or water quality.
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15.0 - GLOSSARY

- Alluvial fan

Anastomozing

. Braided streams

- Colluvial deposits

Fluvial deposits

Sediment deposit usvally 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 - |

- Tesemble braided streams except that the channels are _discrete,

interconnected char_niels separated by bedrock or stable alluvium. Thus

| they are erosional rather than depositional forms.

Flow is d1V1ded by islands or bars formed of aliuwum Formed by excessive

sedlment deposition in stream channels,

Gravity depo-si-ts (e.g., rock falls) along valley sides. Usually found in the

more confined stream reaches.

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

streams and rivers.

. Fluvioglacial deposits Materials deposited by glacial meltwaie; either in contact with ice or

beyond the ice margin as outwash.

Ice contact. deposits resembhng steep knolls. Formed when stagnant ice

ProJect #511.01

- Kames
 left hummocks of drift whmh were modified by water flowing around the
base.
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Kame terraces -

 Outwash terraces

Ice contact, stratified deposits along the valley sides originating from

meltwaters flowing between the glacier and the valley wall.

‘Materials deposited by meltwaters downstream from a glacier.

Sﬁbsequent downcutting leaves terrace features on the valley sides.

0xbow Lake Small lake créafced when a stream meander is isolated by the stream
' channel overrunning the meander loop during high flows. Oxbow lakes
typically accumulate chq.hnel-ﬁll deposits during subsequent floods.
Thalweg B In a stream, the line of maximum .delﬁth albng the channel bottom.
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-] Misston' Creek Stream’ Assessment 8S5C~-94-27

TERMS OF REFERENCE

Background: This contract is funded under the. . Watershed -

Restoration Program. - The- Intent of this Project is to identify.and

1) Provide fish habitat and hydrology assessments on Preselected _

watersheds (Appendix 1) as follows:

A) Video tape existing Stream conditions using helicopter

B) Review video tapes ahd compare with Supplemental
information. as follows: _ '

-  review existing literature, 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 streanm degradation and-instability by stream
reach. : _

- document results of the video tape and Supplemental

C) Ground truthing . video habitat\feature Parameter

- for each streanp reach, visvally estimated values of
parameters should be confirmed \ calibrated by ground
lméasurement; ground truthing should not exceed 10% of
representative habitat,

- JPhotographic récords and stream habitat features from
Appendix 2 and 3, ‘Tech. Circular No. 8 should bpe
recorded at ground truthing locations, ‘

1$%CHEDULE A llﬁzavzczs $CONTROL NO. : 1080-20- | = . .
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3)

4)

5)

6)
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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 on
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 restoratlon

Provide progress reports on work to date w1th ‘each bllllng
perlod

Be prepared to communicate closely- with MOELP contract
monitors and MOF upslope contractors for selected watersheds.

Be prepared to attend meetings with agency staff or the public

regarding mitigation\restoration measures that the contractor.

may recommend.

Provide ‘a draft final report by February 1, 1995 and a final

. report by March 31, 1995. 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 spécified in Item 1C is not completed
during the 1994 field season. -

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

Hllr
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- DATE: QOctober 22, 1994
TAPE: - WRP Tape 8
LOCATION CODE COMMENTS TIME COORDINATES
1. SYMBOL North West
Jor — .
1 | »  mouth of the stream 38:29 49.51.73*  119.08.36
' , e | HI°53.35) 1705 jas5
2 Q-5-N-2 > historic (famous) slides of 1590 on the left 38:46 48 5173 119.08.66
3 Fo/Q-D-N-2 Lwn in the channel (natural) 44:14 485173  119.09.73
% 4 FsQ-D-F1 +  cuthlock Iogged across the stream wrth LWD in the 44:36 49.51.73 119.09.81
' channel @ ~4700" elevation :
5 . 0-8-F2 »  cutblock en the right side & left side 45:14 49.51.73 ‘ 119.09.81 -
%’ 6 - Fb/Q-C-F-1 »  road crossing over two branchés of the stream 45:52 49,5173 119.09.70
through wooden box culverts, no buffer for ~50m
along the stream
7 »  headwaters @ ~5300' slevation 47:13 49.51.73

-MISSION CREEK STREAM ASSESSMENA

STREAM:  DARLEY CREEK

X/TL SIZ;/GV\J !775 |
V*foac/ Céﬂ[au—iéf ﬂ/ﬂ.é

,MZf oo ,,m% Ccr*red(%_
0 DZLL 2—/

s
-. [ - fr
¥ o b ’{}f

119.10.07

GPS coordmate for latitude stuck

Map 82 Er14 150,000

.
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B MM 21 ey
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Photograph 2. Wooden box culvert in poor condition at Hilda Creek Site #6.
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e - MISSION CREEK STREAM ASSESSMENT "™

- STREAM: HILDA CREEK
( DATE: ~ October 22, 1994
TAPE: - WRP Tape 8
to . . LOCATION COBE COMMENTS TIME COORDINATES
Tyt SYMBOL North.  West
1 » mouth of the stream 30:42 49.51.73* 119.04.3
- |, wtok.R
Wy Vi 2 EbA-tr -1 » cutblocks on both sides logged over the stream 31:22 S0°0o.zod B4
Pafmts. Fb/fsfa-D-F-| LWD in the channel
3 Fb/Q-D-N-2 » beaver dam : ) " 31:38 119.04.2 -
' '¢or\"f\riu~“"‘°’\ of sde ¥ 2
4 Q-5-F2 » cutblocks on both sidesDut now is a buffer ~10m 32:08 119.042
wi otn sides (less on the left side) : :
., ng’ oy 0%
Toly 1afss, Fs/@-F=f1 - Toad,immediately adjacent to the stream, Read o «ipd 33227 50' co.225° 1640
P MG . @&-D-nJF-3 leG-I- “_K Loum shrenm .
on = e . , 1a” 03,8
AR X FOQC-F-1  » culvert @ ~4500" elevation 33:37 5o ot 180 15:610
Bri [ ey ’_} No N-—l“- ° 03,320
_ ‘ na’ oy,
*‘v“l*?ﬁp 7 BACFT - rodg crogsing on a tributafy, efdineee@\channetith  34:55 sot iz’ 110087
Mime G~W-R-2 a sfeel glate on Ihe dn Sfel [o ~
| 8 -Q-S-F-2 » passing through an old cutblock with ~30 years 36:17 119.03.5
regen.
9 » headwaters @ ~4700" elevation - 36:31 119.03.5
g9 no+ H 'Cé\ ‘dtf\m// a '/'ﬁév’/‘a-7 o TL' / nsiz.ec(z;//
‘e O p1.180° #0350
. \uun-bQ LwD o f”!rr se ol
L/ (aA ) G- O-¥-2 » ol f.v—“uoﬂt& ‘o.)-y_:; across L . ) .
. . - ¥ ’ ) N M ‘ % “"‘)
7}( ) Com w-v'\ Cﬂ' Q—AL b 7 Euﬂmtiﬂ_) c\.\a\uj an Q'e)\& W\'“r\ & S‘lﬂdo 5} Ye o
' = , . . b el lead'im
. . -'i ) , P\ p.e, q." n‘)‘\"’ A-:)\cs -\-‘ -\{‘" ¢ "“c ¢ _.)
= &. "‘f"\bd’\’ﬁ.r‘j "Lb Ta en.\ Lalt-g 4

* GPS Coordinate for latitude stuck

NOTE: 1-8:  Map82L/53  1:50,000




Site 5

Site 7

STREAM SURVEY FORM

e - " e . Ay R P R g wE
DFO/MOE
. . STREAM SURVEY FORM
"Stream Nim'é‘tgaz ; “\\\A/[ {{/H'CK flacal) ' Access Metnoc|
'walﬁ'sr‘“d Codell o Py o o1 | U BN AR | LEﬂglhtkm’ :
igeation] p\e2 ¢ '
. LT Hist
"M | ’h' \ | f{w v Pholosf ; Air Photos]
PARAMETER VALUE METH, ) _SPECIFIC DATA IBSIBUCTIONS
L\_ Ql& o Type |Locn
] Ave.Max Riifla Depth (cmi ’;:(3 ¥
H Ave.Max_Pool Dep!h tem} 6‘% T
fadie - L |z BANKS
i ] { e . clay.sil.sand (< 2mm) Haightim? 'I%Unstable
i . small 12-1 Gemm) Texture
sarge [16-64mm) Confinemant CC uUC Na
Stable % sm.cobbls t54=128mm) Valley: Channel Ratio | 0-2 225 5-10 10~ N/A
COVER: Total % l@ ‘ Ige. cobble (128-256mm) Dry @ M H Flood
B ‘ C;J‘ifr\_ﬁ- Op Pool| L.0.0. | Boudsr [Ia Vag| Over vag| Cutbank boutder (>256mm} Floed Signs Htfm} [ Braided ¥ In K
] 100% "bc 'O A.O nﬂ ao Bars (%il 9’ pH .~ |9gpomi}
% | Grown Closure % | aspact il , gfom) 2] Compaction| L M+ [EBlwawcema.cci] [ [ruoicms {Cong.250Ci__
DISCHARGE REACH SYMBOL
Parameler Value Method Specific Data (Fishi
Wetted Width (m) EE
Mean Depthiml -~
Mean Velocity im/s}
Discharge tm3rs) twidth.vatey:Channel Slape: Bec Mars
SEVISED DEC &7 TTen
DFO/MOE

B lraarmNa 0. (gaz.)

oo Hilda « reek

{localt

ACCess

-lll

i!l

A A AR B

ndcd

Lengthikm)

Ait Photas

EE DEC

R0 S o [ RS [ B RO VA E
c PARAMETER VALUE METH. SPECIFIC DATA
Ave.Chan.width'{m)’ o) Gz,
Ave.Wat.Width (m) = - . % |
Ave.Max Rillie Dapth tem) [ i
—— T
Ave.Max.Paal Depth icm) D= y S
Gradient % : L "BEE QA : S Gi', BANKS -
%Poo4a | | GLfF Jear.sinsana <zmm }?ﬂ-tﬁ Hexgnitm) 5]%0‘.{5,(‘39@“0 ;
smecnan% _b“" small 2-15mm! HTexture | F ﬁG) LR :
; | 5 ] large (16-64mm} Confirement  {EN COUFC/) OC UC & &
‘{2pie] Stable % Gi sm.cobble (547 2Bmm) Valley: Channal Ra:iol 0-2 2-5 5-10 10- (N/A
COVER: Tatal % KO Ige. cabblo 1128-256mm: ooy i) M M Flood
Comp.{ op Pooi L.0.0. | Boudsr itn veg| Over veg| Cutbenk |; nouldar 3256mm) Flaod Signs rtim) | [ .5 | Braided Y) N
Suim 3 * -
wos! ol A0 : E VYR E _ 7 - Bars (%1 | A5 | oM | . [Ogoom] ~
Zeown Closure ™ ] 20 ]c Jaspect ,;JDgoicm Compaction | LM JHHRED w:i.r;remp_:'cxlq lTurD.lcml /lconu 25C.
: DISCHARGE i REACH SYMBOL
R R e o {Fish)
i "a'a' eler AT “uthing Speac Data
Matied Wldlﬁ ami ) -~ —i
‘dgan Depthim! ! - i -
Mean Velocily imis) i
<7 IDischasge tm3/s! ! IWiath Valley:Channel. Sigpal Beg Matar 3
; cH e
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DFO/MOE
STREAM SURVEY FORM
. Uocal - Access Mathog
o Lengthixmi|
Y N s
Photos| |aie Pnatas
SPECIFIC DATA $OBSTRUCTIONS !
it Type Loc'r‘-}'
. «rf g ' T . ‘
AveMax.Riffle Depth temlf . koo Yan A i =
i Ave.Max.Poal Depth’ {cm! 3-0‘0 Tinat, il S . 2%
BANKS .
clay.sill.sand  (<2mm} H'E_‘g'htlm] QﬁﬁUnslaN&W *
0 smalt 12+16mm} Texture 6) G L M
LS It £ e targe (16-64mmi = Confinement |EN €CQ FC OC UC:N:A
‘ 100 sm.cobble (64 -1 26mm) *flvaiey: Channel Ratio | 0~2 2-5 5-10 10-~N/A°
. COVER: Total % :‘:_,'O Ig0.cobbla 11 28-256mm) 2 F.}';«:jh.’ﬁg ory L (M o Fiood
- Comp. oy pro . O& ‘E-ourlccfrrélln vag] Over vag| Curoans oulder {>256mm! : Fiood Signs Hitm! | Braiced ;Y [N
?6(;% =y faol G rocK R i 83:51%-{ T — | ogoem:
Ciown Closure % [ ;2 ic Aspact “ Dgo(cmll- l‘.’%-“.{; Compaction f L water Tamg, {“Cll \b ITurblch /IConu 250C:,
DISCHARGE AEACH SYMBOL
; Parametar vaue | Method = Specific Data . (Fishl
[B{wetted Width (m) «
HMean Depthim)
£ ; Maan Velocity im/s?
tWidth.Valley:Channat, Slopal (Bed Matanan
N REVISElD DEC. 87 55187
DFO /MOE
STREAM SURVEY FORM
: Jimelwaz Wilda  (AeK . tlocall . Access Methoa
R B -{Lengthikmi
£ e ? 5 5 :
— Y i ]
XS 0110 o : "
PARAMETER VALUE METH. SPECIFIC DATA ! JCTIONS -
“{avé.CHan.Width tmi . Y 3 Type |Lecn
Ave.WeLWidth tml~" - < X
Ave.Max.Futfle Depth fem) [O %
Ave Max.Pool Depth tem} ‘ﬁ)D . ) ; B
fraciant: il B BANKS
' ciay.aitsang (<2mm) Heigntum|. J [eunstabie |
small {2-16mm} Texture | | C‘b L R
targe (16-64mml Confinement EN £OFCYy OC UC N:&
LT Stable % 1) sm.cobible 164-128mm} Valtey: Channe! Ratio | 0-2 2-5 5-10 10-@:ﬁh
COVER: Total % % K Ige- cobble {1 28-255mm] Dry (9 M H Filood
Comp. Dp Poot) L.O.C. | Boulder [tn Veg| Over vag| Cutbank , bouider (3256mm) Flood Signs Hilm) Braded A Qi ;
?;én% ’50 ‘O } 1{{) 30 7 EBars (%:I" K) pH Oépprr. -
Crown Clasure % -| “laspect S5 Compactionf\L M,_H [iiiwarerTema. 00| [ [rureiom /iCdna [25°C. .
DISCHARGE h - REACH_SYMBOL
Paramater Value IFish)

Method

Awattod Width (m}

Mean_Depth (m}’

e
e Discharge (m3fs)

Mean Velocity im/s}

4 wigtn,valley:Channei.Slope)

(Heo Maiera..

ﬂEVISEJ DEC 87
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Photograph 2. Debris jam with 1 m deep pool on upstream side at Belgo Creek Site #16.

Note scattered L WD on banks.
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[ STREAM:

" MISSION CREEK STREAM ASSESSMENT ™ =~ "~

19:08

BELGO CREEK
DATE: October 22, 1994
TAPE: WRP.Tape 8
-lo LOGATION CODE COMMENTS TIME ~ COORDINATES
SYMBOL ' ' North West
’Rﬂ_s.l«!) _ '
_ : 1 » mouth of the stream 00:20 49.29.05 119.09.12
N ln]ﬁ'{ X 2. FsIQ-C-HW-2 » bridge for Hwy 33 across the mouth 00:35 49.51.73 119.09.31
odlnfaB 3~ EOAD-U-1 » LWD in the channel 02:05 435173*  119.08.74
0'1 nfad % 4.7 FlO-DU1 - large log jam 02:47 119.08.65
' 5 Fs/Q-S-N-3 » eroding banks on the left side and LWD - 03:12 "~ 119.08.63
6 Fb/Q-C-F-2 » road crossing, wooden bridge 04:00 _119.08_.46
7 - Fs/0-8-N-3  » debris torrenfs from the hilt on the left 04:55 119.08.23
8 Fs/Q-F-F-3 » old rail beside the stream on the flood plain 06:1 1 119.08.23
g Q-F-F-3 » road on the left ~200-300m from the channel @ 08:26 119.07.16
\ ' ~3300" elevation
10 Fs/Q-F-F3 ~ old road now 50m from the channel on the left side 10:24 119.06.26
i ”M 17 Fs/Q-F-F-2 - bank stump ~ 10m. fram the old road appears notto  10:41 119.06.15
have impacted the stream
| Ff6-D-F-2
a l‘f5 £ 12 Fg;a”n -U-1 » large amount of LWD in the channel & continues u/s 12:08 119.05.44
W HE for same distance
X "' 5 ' .
'::,,, + 13 Fb/G-D-U-1 . » log jams blocking the channel, one small and one 14:29 119.04.78
Ay e large jam '
‘15 FB&'D‘F/[{/"
{ fj.( oL %14 W-M » large log jam @ ~3900" elevation 15:33 119.04.70
15 Q-5-F-3 » cutblock on the left (~10 years regen;) 16:49 119.04.21
: Q,/Q_-zo—r//u-] .
/ ‘q(qs * 16 : -U-1 » large log jam blocking the channst 17:14 119.04.60
wH Hb o :
17 Q-F-F-2 » some selective logging on the flood plain adjacent to 17:28 -119.04.18
the stream, the road comes within a few metres of the
stream
L - 18 Q-F-F-2 » recent cutblock on the right sme with the road within 18:30 119.04.13
: ~ 20m of the stream :
M a4 FS/Q D- N/r-?.‘ : .
HH n o 19 F /LQfD -U-1 » two large log jams in the stream 18:56 119.04.35
-C- . bri - : i -119.04.3¢
h‘[“ | * 0/ Fomcrs bridge @ ~4200" elevation




5

_,r'J.:.;STREAM:_ - BELGOCREEK .. .. oo e e o e page?z et
DATE: October 22, 1994 ‘
f (, TAPE: WRP Tape 8
\ LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL : : North " West
711.\]')1 21 Q-S-F-1 - » cutblock on the left side comes within 10m of the 20:46 119.04.40
‘ , stream, logging now very extensive on both sides '
- coming within 20m of the stream
22 Fb/Q-D-N-2 » beaver dam 2147 49.51.73* 119.04.34
1 \:liﬁi% ' 23’/ Fs/Q-D-F-1 » cutblock with less than 5m buffer in some areas with ~ 21:53 119.04.46
' _ : some windfall & harvesting to streamside - :
; ‘f {”I”l?!f 24 < Fs/Q-C-F > ol_d log bridge | 2318 1719..04.39
, ‘}q ‘ﬂ( 95 ~  Fs/Q-C-F-1 » road crossing (bridge?) @ ~4300' elevation 23:54 119.04.66
A0 - B
‘ 26 Fb-C-R-1 » dam, /deal Lake, road on the right side @ ~4500" - .25:40 119.05.77
A elevation
27 - » headwaters 28:13 119.05.80

" GPS Coordinate for latitude .stuck

NOTE:

1-19  Map 82 EA4
20-27 - Map 82 L3 -

1:50,000
1:50,000
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DFO/MOEP : ;
N . STREAM SURVEY FORM ’ i )
(gaz} DMU‘,., G(QCK . {focall Access jMa:hgq
e TN e b g L oy L Lengthikm)
hon w3l6 #3284 - 300
oy e T o |uTm ¥
(TR t I N(g/?;réi/ Phoiosl - Air Photos
PARAMETER VALUE METH. SPECIFIC DATA
5 ' i.,O .: i
Ave.Max.fiffle Depth tem}[-> 4%~ [ v o :
Ave.Max.Pool Depth (cm)
e BANKS
2 clay.uiheand i<zmm) Heightimi| [ J%unstabie
small (2-16mm) Texture {TF~ G L )R
|: [arge (1 6-54mm) .. Confinement

EN.CO FC OC UC N/A

Stable % S sm.cobbla (841 28mm} Valley: Channel Ralio | 0-2 225 (5-10 J10+ N/A

COVER: Total % GO . ige. cobble 1 20-258mm) oy (L) W W Flood
Comp.{ 0p Aoat| 1.0.0. | Boukte {in Vg Over Vag| Cotbank Suider (>256mm) Flood Signs Hilml Braided | (v J N
sum - b ‘

100%] - m ‘0 ; O ao . Bars [%)' pH Oéppm)
Crown Closure % r_ BMAspact Dyolem| A0 [ compaction| L{MI H : WltorTe_mP.t'Cll lTu‘D.(cml Iconu.(25°ca

DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data {Fish)

Watted Width (m) .

Maan Depth{m)

'\.D

Mean Velocity (m/s}

Discharge (m3/g)

width.Valley:Channel,Slope)

(Bad Materiall
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(Looking Downstream!}

PLANIMETRIC VIEW [3
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DFO/MOQE

STREAM SURVEY FORM .
flocal) . Agcess Methoco
ER I I - Langth(km}

"Daia"! M‘f-\ |< I"‘- H‘ H "‘ Phninsg N '|Air Pholnsi

SiTes <] PARAMETER VALUE _ |METH. - SPECIFIC DATA ' IESTRUCTIONS
S PR ) Ml [T AT o [
Ave. Wt Widih ¢

Ava.Max . Riftle Depth (cmi

. | Ave.Max.Pool Depth tem) | - SD . i X ‘
S H - 3 BANKS
e o a-ﬁ h clay, silt,sard (€2mm) Heightim!] .-J- [%Unstable z
small (2-18mm) Taxture FF.G) L. R :
o) | o large (15-G4mm? Confinement |EN CO FC OC UG M:A
x| Stable % %D f'.""“ sm.cobble (64~ 28mm) . ,‘ Vailey: Channel Ratio | 0-2 2-5£5-1Q) 10~ N-A
COVER: Total % no iga. cobble 128-256mml = AT G Dy L) MM Flooc

Camp.iop Peal] -L.0.0. | Bouldet fin ng[o\ur vag | Cutbank [

| Come ] Fiood Signs Htim) | .5 | sraiced [T x.) N
'-.‘ 7l 100% g_@ ]_O \O Iqﬂ &D S Bars t%)l [O pH Oénum]n -

baulder (>256mm)

el Grown Glosure % [ (O [Eggfasrect | 5 | [i8D,gomy @i Compaction | 4 fM):H erTemp—"c'l_'[()iTuercml /[Cond seci .
; DISCHARGE = REACH SYMBOL
{Fisht

Parametar Value Methad ™ Specitic Data v

Wattad Width {m)

AMean Dapth{m}

Megan Velocity im/st

g’%ﬁf bisrharge tm3rs) Al - - . B M‘idlh.valley:Chan'nal.Slupul tBed Matanal.
X - g REVISED DEC. 87 53187
DFO /MOE A - ’
STREAM SURVEY FORM
. ttocal " : " - Access - Melnoc
Sﬁ'E g b oy l_J;I_l ) Lengthikm?

O
fé’f’dD His:.:

“17 T . ) o . ‘ [y,
*|"\'<ICI’:H[ {C} 1 :E"} i Re? NE/H!I.‘/ Phutusl A:r Phoms

2 i PARAMETER VALUE SPECIFIC DATA BSTRUCTIONS
o.C : a3 - [ ptttmi | Tyoe oo - |
Ty o : i
] b : ——
‘| Ava.Max.Ritle Depth (cm) Ts) &

. Ave.Max. Pool Dapth tem!

BANKS

I%Uns!ablem |
F )L r]T N

Cortinement EN Cg_f_ﬁg\ (ool o N

clay.sill,sang <2mm]

small (2-1§mm)

larga (16 -64mml

s Stable % sm.cobble 164 -128mm? Valley Channel Ratio 0-2@;\5/5-10 0 N A
COVER: Totat % an g]'90 connte 1 28-256mm) S age oo Hoo
L3MP 0o Pooy, L.0.C. | Bowdsr in Ysg| Ows Veg| Cutbank uider (32 58mm1 @ N
‘s;gn%,u"‘ Vo Q! o ’}6 fo Sedpoc Bars 1% | c»O Y opH = | Ogppm: - _
Croan Closure % i )F‘ Ic Aspact _4) . Ogolc!\.‘; . ] Compaction{ L M)H i water Tama 'Cl; Q l'.arnlcm= /160;15 25
DISCHARGE ) AEACH SYMBOL
. Parameter Value Method Spectic Data (Fishi i
S {Wetted Width (mi E
’ Mean Depthiml .- . i
" {Mean velocity \mis?
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Photograph 1. Erosion and deposition at culvert outlet: Pearson Creek Site #6
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PEARSON CREEK

MISSION CREEK STREAM ASSESSMENT -

. STREAM: .
{ DATE: October 22, 1994
- TAPE: WRP Tape 8
4 LOCATION CODE COMMENTS TIME 'COORD!NATES
:l SYMBOL - : North West
« 2 g .
i » mouth of the stream 49:07 49.51.73* 119.03.73
- 2 Q-5-F-2 » cutblocks on both sides'or‘l the terrace at the mouth’ 49:44 119.03.37
1 : of the stream
. &-5-F3 : .
f/"H > 3/ EASYt . oslide into the stream on the left 50:04 119.03.17
4 - Q-S-F3 -~ » ‘old cutblock high above the stream on the left side =~ 51:12 119.02.33
: o Fb/G."'D-N/F -2 ‘ ’ ' o ’ “wa® oo,k 5t
1 lefas” ¥ 5/  EbQDl » large log jam @ ~4000' elevation 54:53 1 54,297 ' -
why . .
R AN S PR (S + recent cutblock on the right & road visible on the left  55:13  wx’ 426 118:6076 |
Pl ' Fs/a -C-F-i - {cutblock aiso on the left) : : 19 co.530
_ : : » the block on the right continues u/s for some '
distance _
Hﬂhs . . i . ; 1a® oo 5317 )
.y ot ¥ 7/  Ebab » two small og jams - 56:47 44 54,409 118.00:31
. Fsfa-D-F-2 . ne 5480’
K 8/ BDU1 - logjam 58:38  wa'ss o5’ 118.50.89
2#fouy : Fefa-D- N-) ' : . ’ ng*st.013’
/r 9 - Q-8-F2 » landing/end of road on the left ~20m from the stream  59:15 ya* 55 . 1ut’ HE5889
\Jw"‘!t) : . .
v ea-vadt
'*e :k-z 10 Fs/Q-S-N-3 » historic slides an the left (naturai) - 59:41 118.58.69
11 . conﬂuence wrth Stevenson Creek@ ~4500' elevation 1:00:12 118.58.26
12 Fb-W-N-2 » rapids/falls 1:01:18 118.58.15
13 G-F-F-2 » road on the left ~50m from the stream @ ~5100" 1:01:06 - 118.57.90
‘ elevation
14 Q-FF2 o Iandmg/road on the left ~50m from the stream @ 1:03:.03 - 118.57.71
~5300' elevation
15 Fb-W-N-2 » falls/rapids 1:03:25 118.57.56
16 FbW-N2 . large waterfal 1:04:04 118.57.09
17 QRF2 . . old road accessing swamp area @ ~6000" elevation 1:05:04 1185628
18 Q-F-F-2 » new road, cabins on the left side 1:05:50 118.56.06
\ 19 Q-F-F-2 » road directly ahead, cabin on the right 1:08:38

118.54.9

B T T STty
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, STREAM: - PEARSON CREEK . L .. Page2
CORTE T Geiobar 351904 S o o S CE
TAPE: WRP Tape 8 .
LOCATION ~ CODE COMMENTS TIME COORDINATES
SYMBOL | © North  West
20 ' > road directly ahead, cabin on the right . 1:09:35 1185549 j-

> headwaters @ ~6300° elevation
- Long Lake & St. Margaret Lake visible

*GPS coordinate for laifude Stuck
NOTE: 1-18: - Map 82 EA14 1:50,000
19&20: Map 82 EA4 1:50,000
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| MISSION CREEK -~~~ -~ = e =
. STREAM:  JOE RICH CREEK 2 J

1
. . & ~ ; .
L DATE: October 22, 1994 S0S Lot Bowi s
TAPE: WRP Tape 8 A
Ve ﬂ:8‘/(e&-(al jioi S\va L;_( F-B .
LOCATION CODE . COMMENTS ) _ COCRDINATES
SYMBOL _ _ _ North ‘West
1 » mouth of the stream _ 11307 49:51.73*  119.08.99
2 Q-S-AR2 agricultural fields, fences, road crossings & cattlein . 1:14:29 _ ‘ - 119.07.51

the stream on the old terrace area of the lower -
reaches & bank erosion

P A Ko o, 3

3 Fb/Q-C-Hw-1  » Hwy 33 crosses oﬁer the stream through 2 cuwe;ts | 1:16:09 - 119.05.78 4
4 Fs/Q-C-F-2 » old bridge crossing for gravel road on the left side 1:16:33° T 119.05.38
5 d-5-F-2 . cutblock on the left side above the chanmel ~10-15m  1:16:56 : _ 119.05.23
‘ from the stream ‘
6 Q-F-F-2 » gravel road on the right side ~5-10m from the ' 11757 ' 119.05.00
. streams
"HH . A _ .
,} N 5}; 7 FsAQ-F-F-1 » road failure from an old road on the left ~5-10m 1:19:22 19.43.48  119.04982
' from the stream : .
8 FsfQ-S-N-3 » historic eroding bank on the left _ o 111942 119.05.01
8 . Fs0-S-Hw2 - several road-bed failurss from Hwy 33 on the right 1:20:16 ' 119.05.19
. entering the stream :
10 Q-S-F2 - » old road on the right side @ ~4500" elevation 1:22:23 ©119.04.14
. _FBIQ‘C'F—-I " Resd cvei u'-'R. o | : Gul ¢—r+ . ! “qno“'oqol
"’/‘tr K 11 Es@B1 - cutblockloggid-across thechannel witha road 122337 weugas’ 119.6447
Hlm(. . . R : : on ‘ . . . , ) \
q|., u,lqr A CFHR-O~F-| & Cetileck logyed acvoss _CL.."..,? _ : uq ga.4es W9 o4.0d9cC |
Pifmb 12 Q-5-F-2 - » recent cutblock on the right - 1:23:26 : 119.03.89
Rl “"’ ";{ 13 Ebf@-EFd » road crossing, wooden box culvert @ ~4900' 12408 weaay’ 400373
4 Fs/fa-C-F-3 elevation _ S , na® p3. 672
14 Q-5-F2 . » “cutblock on the left with a buffer of ~20-30m ‘ 1:24:38 ' 119.03.70°
13 = headwaters o | 1:26‘:42 . 119.03.02

* GPS 'Coordinate, for latitude stuck
'NOTE: " 1-15: ~ Map 82 EN4 1:50,000
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Photograph 1. Windfall across stream adjacent to cutblock at Hydraulic Creek Site #1 5.

L



-MIS‘_SION' CREEK STREAM ASSESSMENT
STREAM: HYDRAULIC CREEK

on the fi e]ds)

( DATE October 22, 1994
TAPE: WRP Tape 9
_ Hﬁz‘f + LOCATION COBE COMMENTS -~ TIME COORDINATES
" SYMBOL North West
0\5‘*"1) ‘ . -
1 » - mouth of the stream 28:46 49.50.81 119.21.21
2 Fb-W-N-2 » small fallsichutes ~300m u/s of the confluence with 29:24 49.50.54 119.20.62
. Mission Creek
3 Fs/Q-F-F-2 » toads up both sides of the stream within the valley 29:38 495048  119.2045
¢
4 Fb-C-F2 » road crossing through 2 large culvert 30:08 49.50.42‘ 119.20.13
5 . QFF2  » road now parallel to the stream on the left in the 3031 495034 1191991
o valley bottom, a gate is blocking the road (road is - '
within 5m of the stream)
6 Fb-C-R-3 »dam with a headpond ~50m across 3435 495001  119.19.32
-7 Fb-C-R-3 - » rock weir with a date structure _ 32.03 49.49.8% 119.19.23
- K 8 Q-F-F-3 » road still immediately adjacent to the stream & 32:44 49.49.75 119.18.80
: possibly a pipeline also or a penstock '
9 Fb-C-R-2 » Weir structure @ ~2600 e[evatioﬁ ' 33:52 49.49.58 119.18.25
10 fb-D-R-2 » footbridge & a man-made pond on the right side of 35:18 48,4932 119.17.47
' ' the stream
11 Q-5-F-2 » old lumber mill site with large piles of wood on the 37:05 49.49.25 118.16.29
left side : '
12 Q-5-F-3 » cutblock (20 years regen.) ~200m from the stream 38.07 49.49.11 119.15.58
_ on the left & wood waste piles ~500m uphill :
'1_3 -D-R-3 » building of some sort {(white roof) in the channel 3%:19 49.49.02 119.14.64
14 Q-S-F-3 » large old cutblock on the left : 40:42 49.48.86 119.13.60
'»_( "l qv{ X 15 Fb/Q-D-F-1 »  recent cutblock on the right with no buffer with 4123 49.48.65 119.13.19
: several log jams & LWD ‘
}1\“( o % 16 Fb/Q-D-F-1 » log jam blocking the channel ' 42.40 49.48.08 119.12.52
- 17 Q-F-F-3 » road on the left side ~50m from the stream 43:22  49.47.85 119.12.10
‘ ' ' 49.47. 252 N3z 2AC
V2 l i {H % 18 Fb-C-R-2 » road crossing with a !arge concrete culvert 43:36 , M 1134210
18 Q:C-R-3 » footbridge, old farm f elds @ McCulloch (some sheep 44:00 49.47.69

118.11.03




>

-STREAM:  HYDRAULIC CREEK Page2
DATE: October 22, 1994 '
TAPE: WRP Tape 9
LOCATION  CODE COMMENTS TME " COORDINATES
SYMBOL : _ ST North West

- 20 Fb-C-R-3 » dam, Hydraulic Lake 45:04 49.47 12 119.11.17
21 Fo-D-N-3- .+ series of ~6 beaver dams 48:25 . 494582 119.12.92
22 F$M0-5-F2 .+ cutblock & road on the left side with no buffer - 48:44 49.45.61 119.12.95
23 Fb/Q-C-F-z ~ road crossing (culvert or bridge?) 'with a cement weir " 49:15 - 49.45 36 - 119.13.13
' ' ~100m u/s & road surface erosion visible -
24 FpCR2 ' road crossing through a culvert 49:48 494506  119.12.99
25 Fs/Q-S-R-2 > engineered channe! {diversion channel with a dyke) 50:19 49.44.78 119.13.03
» ‘ » the whole area has been logged around the stream ' ‘
for quite a distance
26 Fb-C-R-2 oo roéd crossing, culvert @ ~4500" elevation 51:17 49.44.25 119.13.06 -
- 27 Fb-C/D-F-2 » road crossing, culvert 5141 49.44.01 119.13.10
- ‘ » @ lot of blowdown along the stream u/s of this
\ crossing - :
28 Q-8-F-3 » cutblock on the left ~100m from the channel 53:46 494390  119.14.97
29 Q-S-F-3 . road paralle! to the stream on the left and an old 55.32 49.43.86 119.15.00
_ cutblock ~50m buffer
% » headwaters ~5200° elevation 56:29 494392 119.45.79

L

NOTE: 128 Map 82 E714 1:50,000
2 E/M1

25-30: Map 8 1:50,000

oA

+ cparpensopo et e i e
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MISSION CREEK STREAM ASSESSMENT

STREAM:  POOLEY GREEK

( DATE: October 22, 1994
- TAPE: WRP Tape 8
' LOCATION CODE - .- COMMENTS TIME COORDINATES
SYMBOL - North  West
1 o '+ mouth of the stream @ ~3500' elevation 1:47:55 49.51.73* - 119.18.97
2 » KVR crossing above the stream on the right and 1:49:35 119,19.46
directly ahead @ ~4100’ elevation
3 Fb-C-R-2 > KVR steel tressle crossing - 1:50:00 © 119.19.67
' : ) . ' - , 14’ 20,1127
Slytshs o 4 Es-8-F<F1 - » new road on the left with the fill-slope entering the 1:62:41 v 45.23% 489898
oMty ' R-S-B-2Z  gream ' : ' ' ' _
3 - - | . , 192196
THy IS 5 Eb-8<t-Y » weir structure across the stream and the road end to 1:52:59 Us"us, o35 1189699
- oufrty, Fb -w-R- control the flow @ ~5100" efevation -
(3 » flying directly towards Little White Mountain " 154:24 119.20.42 -
7 0-5-F-2 » old cutblock.on the right @ ~6100" elevation 1:57:14 119.20.64
( 8. » headwaters @ ~6100" elevation 1:57:30 119.20.69
G

*GPS Coordinafe Tor latitude stuck
NOTES: 1-3: 82 Eft4 1:50,000
" 4-8: 82 EA1 1:50,000
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Photograph 1. Water pipeline crossing KLO Creek at Site #4.




Photograph 2.

Box culvert in very poor condition with eroding road bed:
- Creek Site #14A.

KLO




'MISSION CREEK STREAM ASSESSMENT
' STREAM:

*GPS coordinafe Yor latitude Stuck

R ;MAFVM‘;\W'
Modlad code —p R.C.Q.3 B
(old tvaiev or KvR acewrss)

KLO CREEK
DATE: October 22, 1994
TAPE: WRP Tape 8
‘-; k) LOCATION CODE COMMENTS TIME COORDINATES
Y SYMBOL : Noith West
i = —
' 1 » mouth of the stream 1:29:18 49.51.73* 119.21.83
2 Fb/Q-C-R-1 > roads on both sides of the stream & weir in the 1:30:27 B 119.22.08
. . J ’ ° /
2 QOB s WL aces A duanad W1 ez
S 3 Fb/Q-6-F-1 ;3 > gravel extraction operation on the left & a road 13047 9949 56 1192000 )
: 7@ RE crassing (bridge or culvert?) - gravel operation is on : oI 2L 35
| “wn™ both sides : a |
_ 0 Cody _ : :
Y 4 ' be(}p—zm = large steel pipe along the left side of the stream & 1:31:27 118.22.00
. t@-D-N-2 crosses over to the right side '
O ad 1feas _ - ‘
_5_ ~ Fs/Q-5-N-3  + exposed eroding bank on the lef_t 1:33:38 1192110
6 Fs/0-S-N-3 » eroding bank on the left 1:34:42 119.20.44
7 Q-F-F-2 » . old road adjacent to the stream on the left @ ~3200' 1:35:57 119.18.70
{ o elevation ' :
: | 8 » Kettle Valley Railway (KVR) above & on the left @ 1:38:25 119.18.90
- ~3700' glevation - '
9 Fb-C—R-Z ~ directly over steel railway bridge ~ 1:39:58 - 119.1847
) - ' nat gy’
yiThse 10 Esfa-bF-1 » cutblock logged across the stream 1:40:33 watap .41z’ 138:48:10
L T MR
 pishks P o b 41 14Te. | 1194797
AL * 1.1 @-C-F-3 b_ndgg 1'41'01, _ 19 2. o’
12 Q-S-F2 » cutblock on the left within 20-30m of the stream 1:42:05 119.17.34
13 Q-S-F-2 » evidence of an old cutblock right on the flood p[ainl ‘ 1:43:14 ©119.16.78
14 Fb-D-U-2 - daméweirs in the channel & several road crossing &  1:44:05 -119_.16.61' ,
an u/s leg weir filled in with sediment ‘ o . ' e ® ’
%A Q-C-F-! p Coluert gc.gll‘y-._:-) mtvoss channgl, Lﬁ ds.e68 11316877
15 - » headwaters @ ~5350' glevation 1:45:41 119.15.98
Feeld c)\u'kl:' o ‘ s 2! & wudes Sent
r | e P s - A RE
No &rPS5 C,oovt(—'-"a_».LfS F’D.“-’\ Qtiﬂl thnih
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Photograph 2. Naturally eroding bank at Mission Creek Site #27 (view looking
upstream).
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Photograph 3. Large debris jam at Mission Creek Sites #29.
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Photograph 4. Debris jams blocking access to side channels at Mission Creek Site #31.
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MISSION CREEK STREAM ASSESSMENT

MISSION'CREEK

~ STREAM:
“( DATE October 22, 1994
' TAPE: WRP Tape 9
-visikd LocATION  CODE - COMMENTS TIME COORDINATES
SYMBOL ‘ North West
i + mouth of the stream 1:00:15 o 495083 ¢ 119.29.01
2 Q-C-Hw-3 » large concrete bridge 1:01:12 - 49.50.53 119.28.64
3 Fs/Q-S-R-3 » golf course on the left side, <10m from the channel 1:02:39 49.51.09 119.27.40
{ Y] /qu| s* 4 © Fb-D-R-1 » large gravel weir almost completéiy across the 1:03:08 43.51.36 119.27.08
S channel
5 Q-C-Hw-3 . Iarge concrete bridge 1:03:37 49.51.56 119.26.70
6 Fs/Q-S-R-3 . footbndge & dykes/roads on both sides of the 1:05:09 49.52.53 119.26.01
_ channel
7 Fs/Fr-C-R-3 » large side channe! with a culvert on the u/s end on 1:05:52 49.52.76 119.25.34
the right side
( 8 Fb/Q-D-R-1 . series of20r3 weirs for 200-300m in the channel 1:06:24 495268 . 119.24.87
9 | Fb/Q-P-R-3 » channel reinforced with Iarge amounts of riprap on 1:07:51 49.52 16 119.23.65
' the left side |
10 . Q-C-Hw-3 » large concrete bridge ' 1:08:21' 49.52.07 119.23.61
11 Fs/0-5-R-3 - from the mouth up to this point both sides of the 1:08:46 49.51.72 119.23.44
stream banks were reinforced, agricuttural fields,
residential, industrial, golf courses, etc. .
12 FsfQ-S-N-3 » eroding bank on the left side & a gravel operationd/s  1:08:55 49.51.63 119.23.36
on the right side
13 Q-5-R-3 » . Gallager Golf Course on the right side 1:09:49 49.51.06 119.23.03
14 Fb-D-R-1 » “weir across the stream creating a large pool 1:10:()1 49.50.94 119.2.89
15 Fs/Q-S-N-3 - high eroding banks on the left for several hundred - 1:10:29 49.50.94 119.22.63
metres u/s
16 » ~confluence with KLO Cfeék coincides with a change 1R 49.50.86 118.22.14
from high eroding terraces to bedrock cliffs/canyon
( 17 Fb-D-R-1 » weir or smal! dam structure extending from the nght 1:11:47 - 49.50.63 119.21.66
S side into the stream :
32{ i I 9‘{ * 18 » confluence with Hydraulic Creek 1:12:30 - 49.50.56

- 119.21.04




STREAM: MISSION CREEK

Page 2 -

1:26:00 .

DATE: October 22, 1994
~ TAPE: WRP Tape 9
" LOCATION CODE COMMENTS TIME COORDINATES
SYmBoL North West
‘19 Q-F-F-2 »  roads ndw on both sides of the channel 1:12:39 49.5063 119.20.92
20 Fs/Q-S-R-2 » residence within 5m of the channel, coincides witha . 1:14:03 49.51.33 119.19.87
bank failure
21 Fb-W-N-1 » falls/chutes for 300-500m u/s @ ~18---2000" 1:14:19 495132 - 119.19.65
- elevation .
.22 Q-C-U-3 » road on the right side, old cement bridge abutments 1:14:56 - 49.51.30 119.19.14
on both sides of the channel S
» 28 FO-WONA- - large falls & series of small falls/chutes with a debris  1:16:33 495123  119.18.31
: ' jam on the d/s end of the large falls o
24 Q-C-R-3 ~ large intake/settling pond structure on the left ~20m 1:17:11 495123 1181775 -
from the channe! (completely dry with no water at
the intake)
25 Q-C-R3 » second reservoir on the left full of water 118113 49.51.15 119.16.82
L - stream can flow around to the right '
26 Fb-D-B-1 > rock weir to divert flow into the reservoir 1:18:40 49.51 .1’2 119.16.43
» 27 Fs/Q-S-N-3 » high eroding bank on the left 1:19:38 49.51.31 119.15.62
28 Fs/Q-S-N-3 » historic hill slump on the left which apparently 1:20:41 495138  119.14.72
: completely blocked the stream :
~,¥ 29 ;u,m » large log jam on the right side with some pieces 1:21:03 49.51.46 119.14.40
QD.NjF -1 showing saw-cuts :
30 Fb-D-N-3 » beaver dams in a side channel on the left side, the 1:21:52 49.51.58 119.13.76
side channel is blocked on the u/s end by LWD
| b . - . wstbsr’ w12, 81
lbl‘l':" K 31 Fb-D-U-1 » large island with the channel on the right blocked by 1:22:45 485162 HO-12:84
1 ' Fbja-o-#F-1  debris
32 Fs/Q-S-N-3 » high eroding bank on the left 1:23:25 ‘ 49.51.65 119.12.42
33 » pumphaouse adjacent to the channel 1:23:46 49.51.57. 119.12.13
R 7! Fo-D-N-3 » side channel on the left with several beaver dams 1:25:00 495166  119.11.05
. Q 35 FsAQ-5-N-3 » high eroding bank on the righf - 1:25:07 49.51.64 118.10.96
36 Q-S-F2 » historic logging on the flood plain 1:25:49 49.51.78 119.10.34
37 Q-S-R-3 » farm on the left with cattle in the stream 49.51.74

119.10.15

- s -

ey A e g AR




g STREAM:  MISSION CREEK

_cutblock (10-15 years old) on the hillslepe on the left

Page 3
DATE: October 22, 1994
' ; TAPE: . WRP Tape 9
LOCATION CODE COMMENTS TIME COORDINATES
SYMBOL ‘ North West
38 Fo-C-U2 + * old-wooden bridge © 1:26:14 495179  119.00.03
39 Fb-D-R-2 » confluence with Belgo Creek, several rock weirs in- 1:26:51 495198 119.09.37
the channe! to create |arge pools
- 40 Q-C-F2 » confluence with Joe Rich Creek, large bridge 1:27:11 49.51.92 119.09.00
erossing
41 Fb-D-R-2 » large island with 2 weirs jn the channel on the left 1:28:15 - 495198 _' 119.07.83
creating large pools "
. 42 Fs/Q-S-N-3 - . eroding sand/gravel bank on the left ~5m high 1:28:48 49.52.05 119.07.26
n qu-\‘ > 43 Fb-D-U-1 » intricate rock structuresAweirs in the channel & large 1:29:08 49 52.05 119.06.92
' s amounts of LWD '
44 » pumphouse adjacent to the channel 1:29:43 495222 119.06.38 '
\ , K4S Q-D-F-1 + LWD (stumps) in the channe! with saw-éuts 1:30:43 49.52.39 ' i19.05.?3
46 Fb-D-N-3 + beaver dam in a side channel on the left . 1:30:51 49.52.30 119.05.63
3lu {")“\ * 47 Fb-D-U-1 » large debris jam in the channel on the right 1:32:25 49.52 69 119.04.55
48 Fs-D-F-3 . » large steel culvert pipe laying across the channel - 1:32:55 495280  119.04.32
43 Q-S-F-3 » cutblock on the right in the valley flat adjacent to the 1:33:08 49.52.98 119.04.22
stream ~10-20m buffer ' '
50 Q-S-F3 » cuthlock on a terrace on the left 1:33:28 49.53.11 119.-03.98
S w58) 2eferfas” | -
"% 51 Fb-C-F-2 » log bridge 1:33:45 49.53.25 119.03.83
| 5{ n{q-) 4 52 Fb/Q-D-F-1 - recent logging right on the flaod plain on the left 1:34:05 = 49.53.45 119.03.72
: within 1m of the channel with felled trees laymg in
the siream
53 Q-S-F3 » road on the right ~80m from the channet ' 1:36:11 49.54.66 119.03.41
54. Q-S-F3 » road on the left ~100m from the channel 1:37:21 495531 7  119.0328
55 Fb-D-U-2 » log jam in the channel on the left around an island 1:39:05 49.56.15 118.02.85
C | -
v\lﬂ I'ﬂ >k 56 Fb/Q-D-U-1 » large accumulation of debris causing sediment/gravel ~ 1:40:43 49.56.94 119.02.56
, : to accumulate on the right side '
57 - Q-5-F3 . 1:41:20 49.57.32 119.02.34




’ STREAM:  MISSION GREEK

{

\

- DATE: October 22, 1994 -
 TAPE: WRP Tape 9
- LOCATION CODE COMMENTS - TIME COORDINATES
SYMBOL ‘ North Waest
58 Q-S-F-3 » another cutblock on the left @ ~4200" elevation 1:43:41 495853 119.01 .01
5  Fb/Q-D-F-2 » tributary entering from the left suns throu'gh the 1:46:34 495945 . 118.59.96
cutblock on the left & is scoured down to bedrock &
has large amounts of LWD in the channel
60 Fs/Q-S-N-3 » large eroding/stumping bank on the left @ ~4500" 1:46:54 43.59.54 118.58.71
' elevation :
61 Fs/Q-5-N-3 ~ large active eroding bank on the left @ ~4600" - 1:48:02 435062  11857.81
' elevation '
| . 62 Fb/Q-D-U-2 + large log jam across the channel @ ~4800' elevation 1:49:08 49.59.70 118.57.01
63 Fb/Q-D-U-2 ~  substantial amounts of LWD 1:50:04 49.59.85 118.56.25
64 Fs/Q-8-N-3 . Iarge éroding bank on the left @ ~5000' elevation -1:50:24 49.59.76 118.55.94
.65 Fb-W-N-3 » series of small falls/chutes _ 1:51:23 49.59.80 118.55.08
66 » justuss of con_ﬂuehce with Stanley Creektook branch  1:51:52 - 49.59.79 118.54.77
' of the stream to the right '
67 “Fb-W-N-3 + series of falls/pools 1:52:21 49.5969 1185441 .
68 Fb/Q-C-F-2 » landing & road crossing over a bridge & old culvert 1:55:33 50.00.05 118.52;09
pipes on top of the road @ ~6000" elevation : '
69 » Mission Lake in the distance & the headwaters 1:57:58 ' 50.00.09 118.50.43

- Page 4

NOTE  1-58.  Map 62 EA4
59-67:  Map 82 EA5
68&69 Map 82 L2

1:90,000
1:50,000
1:50,000




PRETY

Ef;list.D:

Site *3 1 DFO/MOE . e
STREAM SURVEY FORM : :
,‘“./?ﬁ“ C{Qé& itocal) . Access Mathod
°':;’“_L| Ly oo b b e Iy Joyog e Lp ol o | Lengthtm
o7y a2 g3 :
. - Y @

Sio Al

o34

PARAMETER

Ave.Max.Riflls Dapth {cm)

VALUE

- b5

AR -

WETIONS:. |
Type |Loc'n {

J

Ava.Mex.Pool Depth (cm}

Stable %

‘140_

COVER: Total %

Comp.|op Peat| LOD,
tum -

Boulder

0o%x| A 10

Crown Closure % 1

Dgplem

ey, sift, saend ({2mm}
small (2=16mm)
\arge 116-84mm)

sm.cobble {54-128mm)

tge.cobble 1128-256mm]

ot {>238mm}

- ‘BANKS

Haightien! [ _2{sunstabie L}
extuie | F L) A.
v Continement EN co FC ‘OC)UC NrA

Valley: Channel Ratio |’

'2 ~s(B-10]10c NIA

A L (M) M Flood
,: Flood Signs Httmi 't Braided /() N
= Bars (%! I :)0 S Qgppmi |
W MYH WIluTlmp.l'Cll lTu'b.lcml _,1&:«5 e

Paramaetar

“Value |

Specitic Data

Waelted Width {m]

FIEACH LSYMBOL

lshl

Mean Depth.imt

Mean Velocity imist

Discharge tm3rs)

WIidih,Vallay:Channel. Slopal

(Beg Matenals

AEVISED DE( 87 §s1e-

.|S1ze RangelmmH

-

STREAM/VALLEY CROSS~SECTION D

(Lnuk:ng Downstream}

PLA METFtlc VIEW

COMMENTS

5 Cnannel Stabitny | _,

Debris | . Management Concerns[ i Obstructions ], Riparian Zone[ ). vailey Walt processes [ 1. Etc.

T

i\

rely oo ""!_\(_ e,

7 7 .
Lol g5

ios?o i

(:J‘D u]n [ "H.\L \"{: L\H-C CLQM..M! ‘ 190 "‘;\f

'_? n,_“\

— pled( \-‘.”(’\

\‘\hirk

d(&f ﬁuk d\d-»v-\c(

"7\'-:‘\.\ hJL—\Q 5 \,k'-lx{pﬁ PAC, s LM "t» o m‘ie,,éc\& J Qx‘(ﬁ)ﬂ@.«y‘

E‘(‘hﬁ LW % “M‘Q\ ‘hu

AQ s AT

f‘\c Yaln ‘(:(MA’ k\(rc\(ﬁ—-, ‘H«.Q ‘-’Jf..

<l 3

O N T \
AL RS LAl e (_
7 - - 'r'-‘u.\}-- s L+ i f \(4’}(-\ . ’l*r\Q \AELS A&QAQ &\5{5 CB‘QW&Q
T Y
2 + | Eaited by:
& — —_ Date YHM D




s

DFO /MOE

e L STREAM SURVEY FORM : . i
tgaz.) \\.N\"f_')‘t\‘}f\ ) tiocal) . Access Method
T T I T B [ R A _|{Beac o Langthtm)
yq s\233 b WA SLS M 3-33 k6
1 W.aao - 1] % UTM. ¥y /W
YD) i GARG/ Pnotos] [aic Pratos
PARAMETER | VALUE METH. SPECIFIC DATA - ars ¢ XS
Ji—g_o _ Type |Locn
5 X 10 3-5
AveMax Rilfle Depth temi]. 10515 ' 20 ' -
Ave. Max_Pool Depth teml Qgg_' O'
535 - ERIES % I BANKS
[ o clay.silt,sand (¢2mml Heightim? l.. 9 lnstable
i n small (2-16mm) . axlure F L R
large 1 &-Gemm) fe: ), Confinement (| EN COYFC OC UG N/A
Stable %+ SD sm.cobble (64 -t 28mm) Valley: Channel Ratic 012((2-'5 5-10 10+ NJ/A
COVER: Total % >0 go.cobble 1126-256mm) |4 ? EaTe { oey m M H Fload
Comp Lo Peal| L.0.D. | Bouder mv.glOm\'.g Cutvank chder >256mmI : : Flood Signs Him) | 2y |Braided | ¥ (x )
fgg‘% lo 'r? - ‘ g Bars %) D pH T O.jppm}
Crown Closure % l N Aspect R4t - H Compaction| L (R H [BER]water Temp i1 Cr'ﬂ“‘""“"" lconwzs-ca
) DISCHARGE L o AEACH SYMBOL
Parametef Vaiue Method Specific Dala . (F_ishl
Watted Width tm] 13.5
Mean Depthtm) - m & ,(4
Mean Velocity im/s) 65 N .
Discharge (m3/s) 6 -45 L) rw-o:n.y_aney:c:nannal.sxopﬂ (Bas Materinil
REVISED DEC 87 55187
3 STHEAMJ’VALLEY CROSS-SECTION D é
Nolsize fange tmm) el ; L _ ILooking Downstream! . ] é
: ' L PLANIMETRIC VIEW 'S 1z
COMMENTS -
Channet Stability[ . Debris_], Management Concerns [:j Obstructions { ], Ripanan Zone [: Valley Wall Processes E]; Etc.
4 £ B B
~ S dls_Jrown YDCA*WN-HA} m.um\uwé%o&tn
s L.muho Lml\ WAl -
= TR S v T O ——
ARD A dug € - :
LAY o) ‘?mu w mn.udZ . *\\.m.s. % thm ‘U.A;\-.\.k-\ -(hu.(‘ f Y\ cHanhg
.
el e OS ALK okl i — ' \ —
- Glhg nwwtm:rl oushm_«b Mt (@ 2 .k'i;;z + Eaited or
. Oste ¥ M D7

-~

PRI

e b R R A e

&ty




——

~

. B i
DFO/MOEP g 5 i ;
. . STREAM SURVEY FORM © . ]
tgaz.) N\:m (JS_QQK tlacal) Actcess Method ;
I T T Lo b oo b e by ] Lengthimy = .7~
43 53 250 : : : -
ol 05 ~Jur RiC
i réTG / Photosl l,‘al Air Pholos
“PARAMETER VALUE ~ |METH. SPECIFIC DATA
do Q0 . Type |Locn
9. =12 . '
Ave.Max.Riffle Depth (cm) . -3 10 & - .
Ave.Max,Pool Depth [em) o<t1o - .
Fy ' % | BANKS §
: ctay.silsang (<zenem) Heightiml~; [%unstabie | £1) :
smat (2-%Bmim} Texture | ' F {G LY R
large (1 6-84mm) Confinement  |EN(CO) FC~ OC UC N/A| i
Stable % 9 L sm.cobble I64-128mm} Valley: Channel Ratio | 0-2 (2_53)5—10 10+ NIA i
COVER: Total % ao N Ige. cabble 1128-256mm) Oy (C M A Flood :
C::!l:,p. Dp Pool| L.0.D. | Boukter [1in v.gIOmv-g Cutbank boulder 13258mm) [0 Fiood Signs Ht{m) 9\ Braided (fy N
100% JO [O () : Barstni | 5¢) | on O ppml
Crawn Closure % i ) Aspect Dgotcm) w Compaction] L{M)H Water Tamp.taCh o_firuth.lcml conu_.(ZS'Cl
.DISCHARGE REACH SYMBOL
Parameter Valre Method Specific Data {Fish?
Welted Wigth (m} 0
Mean Depth(m} A
Moan Velocity {m/s) 0.5
Discharge (m3/s) 0_9) fWidth,Valiey:Channel, Siope? t3ec Matariall
REVISED DEC. B7 Ss187
: . STREAM/VALLEY CROSS-SECTION [~
{Looking Downstream) 3
No.|Size -Range immi L R i

Use

D .

PLANIMETRIC VIEW

— P, ' ’ : T
[ ’:1"'\1_ L1, _—

—“-‘__M_/"

!i‘a-"”“ 0D ——1

[

’FMS(‘&n\O‘:iwj Gl

COMMENTS

Channel Stability (7], Debris []. Management Concerns[], Obstructions [ ], Riparian Zena [3; valtey wall Processes [ ] Etc.
"'4\“0‘0 (P53 -] N \W\
i a
r : U P v T ‘ i
= ik Tep®itlegs o LMEE e oY r?-&.‘/t & .]:t»&”) LR S I % ';-,'_',J'\
St

— Bowld ‘L\d:CIIrACo:,{ ‘bfmkl)“.—-r! et

A Te A

= nb pALG:

N A5N S S X

- i
i e‘!,;)',; £y J

MLy Suadds

-I'!“{)—I- T k_‘.:t- P R

LGP) ;f\.\ '-:""\3-. faL‘

A0
LY

Yoty aodharch oot e of Gl g’

!

A g

deudy aatht B waliad o cres adtiosk ‘(‘_,Lé._xl,\(md.&} Aalile

a6

Edited by:
[ by

~ e, s 4 &,

Y

< |Cate ¥YM D:

Lob 4604 w4 oo 'R cB 97t

rd

&

R R R T R

RRAVH

PRI

EEVRYT




_4_ DFO/MOEP ‘ ~ |
- STREAM SURVEY FORM " 3
( (gaz,) T‘l\%\'\hf\ {local) . Access Mathod %
N Lo Py v Ue v T L Lty Ly o 4o 1] Lengthikm} :
\ad g 47 519 SITE 52 UF>
14 02637 UT.M. ¥ (N
H ll 9|7) SO0 /PJTC{/ * Photosl i Air Photos ;
PARAMETER VALUE  [METH. SPECIFIC DATA i
SR N I T S P Ty Jocn |
| B0t . 32 cille dpnnds ] S
Ave.Max Riffle Dapth {cm)| . & QO LT R
Ave.Max.Pool Depth {cm) ’ . :
15 - % BANKS
o clay,sit,sand (<2mm} Heighttm} %Unstable
amalt (2-1mm} Jol¥rexwe | F G 1) R {
i & large (16-64mmi i Canfinernent EN CO- FC 0OC UuCc N/A 5
Stable % sm.cobbis (64-128mm} Vallay: Channel Ratic | 0-2 2-5 5-—10_1-15_:) NIA g
COVER: Total % al) B I ge-cobbia {1 28-256mmi ory er) M H - Fleou] :
Comp..| 0 Pooi| 1.0.5. { Boukter fin og] Over Vg Cutack ider (>256mm) Flood Signs. Hitm) aided [ Y'Y N
wos| 30 IO IO HOT | gars )| SO | pn Ofppay
Crown Closure % | Aspect | Dggfeml] 35 [l Compaction| L{ M)H Watee Tomp. G [ronsem] Icond,tzs'CJ
DISCHARGE ! HEACH SYMBOL
Farameter Value | Method Specific Data {Fish)
Watted Width (m)
Mean Dapth(m)
Moaan Velocity (m/s}
Discharge (m3/s) Width,Valley:Channel,Stopot (Bed Materat)
HEVISED OEC. 87 551687
L
STREAM/VALLEY CROSS-SECTION D
{Looking Downstream!} R
No.|Size Rangeimm) L

Use

PLANIMETRIC VIEW

O

COMMENTS

Channel Stabdlty[:[ Dabr!sD Management Concems{j Obstructions |:| Riparian Zonsl:] Valley Wall Processes [:] Elc.

' : U [ ,_f_.;’? )
- ; rk "\ l/w‘xbw “\g_ :.)(M 'ﬂ‘? UL.,Q tl{ﬂf/p}‘\ [&% . "-( J‘; ':\ :
‘} LAl n /\ b\Q,-'\ Ca- I WLM ‘}' oUW AL e TR
- "'v--ft(..c{ I —'»Mz”r } (A.u\ *J-\.dl"ré
A - "~ .
e sl ool 4 ‘(_f.o';\\,w\ ol ae
: {
o | ] . _ - - — . — :
{\ — \‘;t;\'}:\ ity s v A.LL\}'&-\.‘W- por b g - \l_\.\.( ~ " : i \4r
T R S = G T UV PO NP YV S
- 111 1A g ._'“-_I\‘r : - "
\L\lj‘u‘-'&‘}% 3 = * fQI) .5:" — u!( EA! f L{ n: ol i . \_ Edited by:
- J\‘\L'L{. -'b—\) Newnf ‘.-"l.ili_r\ RN Al e in,) e ol 0 gt
v - - .
--E‘J\‘.CL\ £y gk Oy ‘:.":51.‘;{}.-
; 138

SRR

ey

RN

e,

LR e e

Y







AppendixK

Key to Biogeocliihatic Zone, Subzone and V

Mission Creek Watershed.

Biogeoclimatic unit symbols are arranged by ione/subzone/variant/phasé. For example, [DFxhla indicates:

~ Source:

Zone Interior Douglas fir -
Subzone dry (= xeric) (precipitation) hot (temperature)
Variant - . 1(Okanagan Highland)
* Phase a {grassland)
 Zones
PP Ponderosa pine
IDF - Interior Douglas fir -
MS Montane spruce
ESSF Engelmann Spruce - Subalpine fir
Subzones .. 7 |
Prec:}bitatiqn
X very dry
d dry
m moist
Temperature a
h hot
w warm
m mild
k cool
c cold
Yariants
1 Okanagan Highlands
) 2 Thompson Plateau
es

Grassland

B.C. Ministry of Forests Biogeoclimatic Units maps. Kamloops Forest Region. January 1989.
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