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Executive Summary Highlights

B.C’s Watershed Restoration Program (WRP) was implemented under the Province’s Forest Renewal Plan
in mid-1994 in response to a historical lack of mechanisms for ensuring rehabilitation of logging-impacted
hillslopes, riparian areas and streams. In combination with the Forest Practices Code, WRP provides an
important opportunity to improve water quality and reverse fish habitat impairment. A strategic target,
established by Forest Renewal BC, is to complete restoration of 20 % of the high priority or key watersheds
over the next five years. WRP is a watershed level program in recognition of “top-down” linkages of roads,
gullies and streams. Seventy five percent of expenditures are initially directed at hillslopes (reported on
elsewhere by the Ministry of Forests). Twenty five percent of expenditures have been directed at streams
(reported on here by the Ministry of Environment, Lands and Parks).

Aquatic restoration facts and figures:

e Watershed sub-basin level projects in 1998/99;
- 460 aquatic condition assessments
- 177 aquatic restoration projects
- 41 effectiveness monitoring projects

e Approximately $9 million expended in 1998/99 on restoration works;
$67,000 average cost for 126 works projects (summaries attached);

e Lead proponents in 1998/99;
- forest licensees (45 %)
government agencies (20 %)
First Nations (12 %)
forest worker/fisher groups (7 %)
community and environmental stewardship groups (16 %)

*  Asakey indicator, an estimated total of 222 km treated in 1998/99 (about 3-fold that of 1997/98);
- fish access restored (48 %, largely culvert blockages)
- in-stream habitat rehabilitated and channels stabilized (38 %)
- off-channel habitat restored or replaced (14 %)

BC Environment Region Off-channel km In-stream/Channel km Fish Access km
Vancouver Island 9.4 17.2 9.1

Lower Mainland 19.4 14.5 0
Thompson-Okanagan 1.5 22.8 3.0

Kootenays 0.1 8.1 9.6
Cariboo-Mid-coast 0.4 4.8 72.5

Skeena — QCI 0.3 4.5 0.9
Omineca-Peace 0 11.7 12.0

Total by Type 31.1 83.6 107.1

e In comparison, US Forest Service averaged about 250 km per year of restoration on federal lands
(50 % of Washington plus Oregon) over the past decade;

*  Benefits are much broader than restored aquatic resources, and include:

- community employment operating machines, securing structures, and planting;
training/mentoring of 1500 people via courses, workshops and conferences sincel995;
- a sharp increase from a few to 30 experienced stream restoration consulting firms;
greater than 90 % functionality of stream restoration projects;
positive responses of fish stocks based on initial intensive effectiveness monitoring;
positive perceptions within the forest products marketplace.




Preface

The Annual Compendium of Aquatic Rehabilitation Projects for the Watershed Restoration Program is a
valuable technical reference to those planning, implementing and monitoring restoration of water quality
and fish habitat affected by historical logging practices. This compendium of descriptions by practitioners
also provides a useful technical reference for communications information and public education. Program
planners and reviewers are provided with an equally important snapshot of aquatic restoration projects
facilitated or managed by the Ministry of Environment, Lands and Parks. Close to 100 % of all aquatic
restoration projects (excluding condition assessments) undertaken in 1998/99 by the Watershed Restoration
Program are summarized in this compendium. Hillslope restoration projects are summarized separately by
the Ministry of Forests. A diversity of proponents and their contractors, including forest licensees, government
agencies, community and environmental stewardship groups and First Nations were involved in both
assessment of aquatic-riparian conditions and restoration throughout the Provincial Forest in 1998/99.

Aquatic restoration, as described in the 1998/99 Compendium, is scientifically founded on several decades
of research on watershed processes, limitations to salmonid production in streams, and fish habitat
rehabilitation techniques, the latter described in 15 chapters in Slaney and Zaldokas (1997). These techniques
provide the basis for a suite of integrated restorative measures to accelerate natural recovery processes in
forested watersheds impacted by past practices. Natural recovery would otherwise require several decades
(landslides) to 1-2 centuries (stream channels). Success is closely associated with a watershed-scale focus,
effectiveness monitoring, and training and education initiatives, including an ongoing BC-US technical
exchange with the US Forest Service.

Today there is much greater knowledge of the effects of past forest harvest practices on water quality, fish
stock productivity and habitat losses of anadromous and resident fish (summarized in Slaney and Martin
1997). Briefly, most watersheds in the province that have supported intensive forest harvesting activities in
the past have altered flow and drainage patterns, resulting in greater sediment delivery to fish-bearing
streams and community water supplies. Over the past decade, hillslope failures from roads and gullies have
become much more evident as logging has shifted to steeper slopes. Old roads have failed more frequently
at drainage crossings or saturated side-casts which incorporated decaying woody debris. Further, most
coastal and many interior streams were historically logged to the streambanks, augmenting bank erosion
and creating a major deficit in the future supply of large mature wood to stream channels. Large wood is the
primary structuring element in forested streams, providing pool habitat and cover for fish rearing in summer
as well as critical refuges from extreme winter-spring conditions. Although the role of large wood in streams
in providing fish habitat was established earlier, the linkage to the natural riparian-channel process of large
wood loss and recruitment was not understood or recognized until the 1980’s (Slaney and Martin 1997).
Past fisheries legislation tended to promote large wood removal, and past practices by fisheries and water
management agencies that resulted in removal of wood, especially of log jams, has compounded the problem
further. Moreover, channelized or uniform sections of streams are also common where streams have been
aligned or diverted to protect logging roads, crossings, log sorting and milling sites. Fish passage at road
culverts has been a long-standing and universal concern, but it was not appreciated in the past that juveniles
frequently require off-channel refuges to successfully over-winter. A lack of stream nutrients, resulting
from the combination of watershed impacts and overfishing which reduces salmon carcasses as a source of
nutrients and carbon, is a more subtle and unrecognized impact that is only now receiving greater attention
as declining trends in escapements of salmon become more evident. Recent tracer studies in the USA and
Canada demonstrate the key role of marine-derived nutrients, even in the smaller salmon streams. Finally,
early forestry practices favoured natural restocking of trees, which resulted in a dominance of deciduous
trees, and promoted damming activity by beavers on small streams utilized by migrant fish species.
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Case studies that examine biological benefits of watershed restoration at a watershed or reach level are
sparse, but there is compelling evidence that selected aquatic techniques are successful. Off-channel fish
habitat projects have a high incidence of success because of a lengthy history in British Columbia; typical
egg-to-fry and juvenile survivals are much higher than in mainstems. Evidence supporting stabilization of
logged hillslopes and channels, or restoration of large wood in streams, is largely from a few US case
studies. For example, hillslope and channel stabilization at Deer Creek, Washington, have reduced sediment
transport and in-filling of boulder substrates and pools. There, adult coho salmon and summer steelhead
have been documented to have recovered to 60-80 % of historical abundance, from a low of 10-20 % a
decade ago. Also, the effects of restoration of large wood in three debris-poor streams were monitored at
Porter Creek (Washington) and at tributaries of the Alsea and Nestucca Rivers (Oregon). Smolt outputs
increased 3-5-fold from the treated streams compared to controls. Results have been less conclusive from
monitoring of 14 km of large wood restoration at a higher gradient stream at Fish Creek, Oregon, where the
boulder substrate provided some of the habitat structure. More recent effectiveness monitoring of restoration
projects in British Columbia are providing additional support, as documented at the Keogh River for
anadromous fish and at the West Kettle River for resident fish, and preliminary results are summarized in
the 1998/99 Annual Compendium. For example, watershed level treatments of the Keogh system, including
road-gully stabilization, annual nutrient replacement, off-channel habitat restoration or replacement, and
ongoing instream fish habitat rehabilitation have been recently associated with strong upward trends in the
abundance and average sizes of both coho salmon and winter steelhead trout.

It is assumed that restoration of structural diversity and nutrient sources (often salmon carcasses) will
accelerate recovery of aquatic communities and biodiversity of disturbed aquatic ecosystems. Large, old
growth trees in stream channels with their massive rootwads as anchors are the type of structure that cannot
be easily duplicated or replaced. This is the rationale for cable-anchoring of woody complexes to streamside
trees and instream boulders, at least on the first pass. Salmon spawners and kokanee, in particular, are
keystone species as the vital link between aquatic and terrestrial communities, especially within the riparian
zone. For the long term, riparian restoration needs to be implemented and maintained to accelerate recovery
of riparian functions, providing future desired conditions for fish and wildlife resources; shrubs and deciduous
trees for leaf litter mixed with mature coniferous trees for large wood recruitment and fluvial-resistive root
systems. Most of the projects outlined in the Compendium are focused on the short term (20-50 years), but
riparian projects are increasingly focused on the long term.

Practitioners of restoration have little control over fish harvest rates, or climatic conditions that cause shifts
in migrant survivals. However, recent measures in British Columbia to preserve stocks-at-risk, improve
management of weak stocks and rebuild other stocks should ensure more rapid positive responses to watershed
restoration.

Pat A. Slaney, Technical Coordination Manager
Watershed Restoration Program
Ministry of Environment, Lands and Parks

il



‘SurIo)Tuow dunNnoI Jou e spofoxd sy, ,

Iy v w I e 9 LY 6€ s[eIoL,
I 6 I 9 z81 v % v SRLEN |
% 0 % 9 9 L Sl € eUI(
8 € v €l I 91 0€ ¢ BUINS
4 01 I 3 1 I T 0 ooqrie)
4 I I 61 I v L ¢ Aeudy003]
[ 0 91 91 0 ¢ 8 4l RN REIN |
:.—o—ﬁ:cm
Sl 0 Il €C 14 91 1€ 0T pueuIBIAl
JIMOT
8 I 14 0T 9 11 ¢ 14 pues|
JIANOOUBA
[SULIOJIUOTA] UONEB.I0)SIY uone.10)SY
SSOUAANIIY  dSessed UONRIOISIY  [PUUBYD)  SJUIWISSISSY SPUIUISSISSY  SJUIUISSISSY  SJUIWISSISSY
yaloag qsig ueredyy  Je)qeH MIAMD uerredry 1°NqeH Puuey)

‘[9A3] A1e)nqLI) A0 UISBq-qNS PIYSIIIEBAM € U0 PIALIIP dJE
sIquINU AQAIYM “ABIA [BISY 66/8661 Y} UI U ELIIPUN IIM YIIYM ‘U0ISINS/U0IFII SH.IeJ puUe Spue|
“uawuoIIAUg JOo AnSIuIly Aq ‘s393[0ad uone.a03s9.a pue JudwWISSISSe ueLiedLI pue Wedns JYA JO Alewwing

v



T 14\..1\\A»m\\\\\.|.\\\\\\-ﬂs\a\

. .._.fr

-!~

»
\ru.r,.u. ;-.}\ .r-..l...ﬂ.

.v
.?..“..2 .1-‘\. \. .—..a.

—

Lo

13 s

Vo

T .

v-- -n- *
-

P . “ U . ?
Ty T AR O
; )

e

P

ot e

T

~

PRI " . 4 .
e it 5 S e B - .

(66-8661) elqunjo: MAA




Acknowledgements

The Ministry of Environment, Lands and Parks, Watershed Restoration Program, wishes to thank their staff
and agencies, forest companies, First Nations groups and consulting firms whose staff contributed to this
compendium as authors, reviewers or advisors, photographers or conducted the work, including Fisheries
and Oceans Canada, Habitat and Enhancement Branch; Alouette River Management Society; Habitat
Conservation Trust Fund; Ministry of the Attorney General, Alouette River Correctional Centre and Stave
Lake Correctional Centre; EcoTec Environmental Consultants; the British Columbia Conservation
Foundation; J.A. Taylor and Associates; MacMillan Bloedel Ltd.; LGL Limited; Te’mexw Treaty Association;
Northwest Ecosystem Institute; Tla-o-qui-aht First Nation; Central Westcoast Forest Society; Thornton
Creek Enhancement Society; Instream Fisheries Consultants; Ministry of Fisheries, Fisheries Branch,
Research and Development Section; Fisheries Renewal BC; West Coast Sustainability/Regional Aquatic
Management Society; Northwest Hydraulic Consultants Ltd.; Aquaterra Environmental Services; Western
Forest Products Ltd., North Island Division and Mainland/Islands Region; Kyuquot Management Board;
Nuu’Chah’Nulth Tribal Council; Interfor, Kingcome Enhanced Forestry Division, Mid Coast Division and
Adams Lake Lumber Division; Canfor, Englewood Logging Division and Fort St. John Division; ‘Namgis
First Nation; International Woodworkers of America (IWA); Alby Systems Ltd.; Steelhead Society Habitat
Restoration Corp.; Pacheedaht Band; Sooke Renfrew Forestry Society; San Juan Enhancement Society;
Cowichan Lake Forest Coop.; Renfrew Community Association; TFL Forest Ltd.; Huu-ay-aht First Nation;
Ostapowich Engineering Services Ltd.; M.C. Wright and Associates; Hupacasath First Nation; Community
Futures Development Corp. of the North Fraser; Piscofile; Sliammon Development Corp.; J.S. Jones Holdings
Ltd., Pitt Lake Logging Division; Ardew Wood Products Ltd.; Ministry of Forests; Chase Creek Community
Association; Riverside Forest Products Ltd.; EBA Engineering Consultants Ltd.; Whitevalley Community
Resource Centre; Tolko Industries Ltd., Lavington Division and Louis Creek Division; Skeetchestn Indian
Band; Riverside Forest Products, Lumby Division; Hudson Creek Preservation Society; Kingfisher
Environmental Interpretive Centre Society; Spallumcheen First Nations; The Corporation of the District of
Peachland; Edgewater Pines Mobile Home Park; First Nations of the Okanagan and Similkameen
Environmental Protection Society; Penticton Indian Band; Silvatech Consulting Ltd.; The Corporation of
the District of Summerland; Timberland Consultants Ltd.; Integrated Resource Consultants Inc.; Pope and
Talbot Ltd., Boundary Timber Division and Midway Division; Downie Street Sawmills Ltd.; Ktunaxa
Kinbasket Development Corp.; Deverney Engineering Services Ltd.; G.G. Oliver and Associates; Meadow
Creek Cedar Ltd.; Revelstoke Community Forest Corp.; Slocan Forest Products Ltd., Slocan Division,
Radium Division and Fort Nelson Woodlands; Crestbrook Forest Industry Ltd.; Kalesnikoff Lumber Co.
Ltd.; Hay and Company Ltd.; Global Forestry Ltd.; Wynndel Box and Lumber Co. Ltd.; Kokanee Forests
Consulting Ltd.; Central Coast Regional District; Central Coast Fisherman’s Protective Association;
Weldwood of Canada Ltd., 100 Mile House Operations and Williams Lake Division; Bioterra Consulting;
Kleena Kleene Resource Associaton; West Fraser Timber Ltd., Quesnel Division; Ainsworth Lumber Co.
Ltd.; Husby Forest Products Ltd.; Coast Forest Management Ltd.; Haida Fisheries Program; Gwaalagaa
Naay Corp.; Nisga’a Tribal Council; Gitsegukla Band Council; Kitsumkalum Band Council; Terrace Salmonid
Enhancement Society; Naden Harbour Timber Ltd.; Old Massett Village Council; MTE Inc.; AquaFor
Consulting Ltd.; Northwood Inc.; Saik’uz First Nation; Conor Pacific Environmental Tech Inc.; Summit
Environmental Consultants Ltd.; North Thompson Indian Band; ARC Environmental; Winlaw Watershed
Association and equipment contractors. Diana McPhail of Dragonfly Designs provided the desktop publishing
and graphics services. Kerry Baird compiled the UTM coordinates (NAD 83 zones; northings and eastings);
watershed codes and waterbody identifiers. Marc Porter converted the waterbody identifiers into Albers
northings and eastings and produced the maps.

Funding for the development and production of this compendium on WRP aquatic rehabilitation projects
was provided by Forest Renewal BC.

vi



Table of Contents

Executive Summary Highlights ... e i
PIETACE ...ttt h et e b e h e bt e bt e e ab e e it e et e e bt ettt eateenbeente e i
WRP Project Locations in British Columbia (1998-99) ............ccoiiiiiice v
ACKNOWIEAZEIMEIILS ...........oiiiiiiiiiiiii ettt ettt ettt e bt e st et eeate s et e eateeabeesbeeateenbeenbeenee vi

Vancouver Island Region

Map showing WRP project locations in Region 1, Vancouver Island.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 1, Vancouver Island.

Cowichan River Watershed

Nixon Creek Off-channel Habitat ...........cccccieiiiiieiiiiiieieciccie e e 1-1
Cypre River Watershed
Cypre River Groundwater Channel COnStruCtion .............coveeverieriesiieneeniesie e sneeveseveeenas 1-4

Goldstream River Watershed
Goldstream River Bank Rehabilitation and Large Woody Debris Placement......................... 1-8

Kennedy River Watershed

Upper Kennedy River Side Channel and Stump Creek Side Channel ............c.ccoeeverrenennnen. 1-10
Keogh River Watershed

1998 Keogh River Instream and Off-channel Restoration Projects ..........ccceveeviienveniieninnne. 1-14

Keogh River Watershed Study - Juvenile Salmonid Density and Growth, 1998 .................... 1-19

Kootowis, Staghorn and Lost Shoe Crecks Watersheds
Kootowis, Staghorn and Lost Shoe Creeks Large Woody Debris Restoration ....................... 1-22

Mabhatta River Watershed
Mabhatta River Restoration PrOJECt ........cccoeiiiieiiiiiiiieieeie et 1-25

Malksope River Watershed
Malksope River Watershed Restoration Project ..........ccooieiierieiieiienieiieieee e 1-29

Nimpkish River Watershed

Davie River Restoration PrOJECt ........cc.eeiuiiiiieiiieiieiieieeie ettt 1-32
Kilpala River Restoration Project..........cciecierieiiieiiieiieiieieesie ettt 1-36
KO51 (Lutz) and WB9 (Unnamed) Creeks Restoration Projects ..........ccoceeeeveneicenenceenne. 1-40
Lukwa Creek ReStoration ProOject ........coiiieiiiieiiiiiiiiiesiesie e 1-45

Salmon River and Eve River Watersheds
Spirit Creek and Montague Creek Habitat CompleXing ..........cccoeeeveviievieeriieniienieeniiesienieeneens 1-51

San Juan River Watershed
San Juan River ReStoration ProOJECt .......c.cocviviiiiiiiiiiieie ettt sre e 1-54

Vil



Sarita River Watershed
The Sarita River Watershed: Groundwater Channel and Large Woody Debris Placement..... 1-57

Taylor River Watershed
Taylor River Borrow Pit #2 CONSIIUCHON .....ccveevieiiiiieiieiiecieeeiiesiiesieesetesiaeeteeevseesneeereesveeenas 1-61

Lower Mainland Region

Map showing WRP project locations in Region 2, Lower Mainland.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 2, Lower Mainland.

Alouette River Watershed
South Alouette River Forest Technology Project ...........ccoooveiieiieiieiieiieieee e 2-1

Cheakamus River Watershed

Far Point Habitat COMPLEX .....cceecuiiiiiiieiieiiecie ettt saeeee bbb esbaenseebeebaenes 2-5
Chehalis River Watershed

Chehalis Lake Outlet - Large Woody Debris Placement .............cccccverienieniineeniesienieeenen 2-8

Statlu Creek Off-channel PONd .............ooiiviiiiiiiiiiiie ettt 2-10

Chilliwack River Watershed

Angelwing Pond COMPIEX ......cecvviiiiiiiieiieiiecie ettt ettt sareetbeebeesbeesbeeabeebeesbeebeenns 2-13
Bulbeard Side Channel and Ponds ...........ccocivininiiiiiiiinicecce e 2-16
Foley Creek Side Channel Fish Habitat Restoration ............ccoccecerieiecienenieiecc e 2-18
Little Tamihi Riffle-P00] SEqUENCING .......ceeiiiiiiiieiiiiiieee et 2-21
Sleese Creek Bar Stabilization ............cooccoiiiiiiiiiiiiie e 2-23
Sleese Creek Off-channel Ponds Complex .........cooiiiiiiiiiiiiiiiiieeeee e 2-25
Young Creek Riffle-Pool Sequencing and Overwintering Ponds...........ccccocceeviieiieniincennnne. 2-27

Coquitlam River Watershed
Coquitlam River Large Woody Debris Placement ...........ccccoccvrrieiieniiniieiecieee e 2-29

Mamquam River Watershed
Mamquam Pond Restoration PrOJECt........c.ccveeiiiieiiiiiieie ettt 2-32

Norish Creek Watershed
Norish Creek Riparian RESTOTAtION .......c.cc.veviiiiiiiiiiieiieeie e eieereeieesseesveesseesreesieesssessaessnens 2-34

Silverhope River Watershed
YO0la Creek ROCK DIE lECTOT ...ttt e e e e e e e e e e eeeeaaaeaeeeas 2-36

Squamish River Watershed

AShIu SOUth CRANNE] ........ooiiiiiee ettt ae e ae e 2-38
Shovelnose Creek Meander CONSLIUCLION ........ooueieuiieieriieiieie ettt siee st seee e 2-41
Squamish River Estuary Channel ReStOration ............ccecoeeeiiiiiiiiiiiiieie e 2-43
36 Mile Creek Restoration Project ...........cecieiieiieiieiieiecieesie e 2-45
28.5 Mile Creek Restoration Project ..........coeeiiiiiiiieiieeie ettt 2-48

viii



Theodosia River Watershed

Theodosia River LWD PrOJEC .....c.cccuiiiiiiiieiieiieeieeie sttt ettt ettt staesanesnaaenae e 2-50
Upper Pitt River Watershed

Fish Hatchery Creek Restoration ProJeCt .......c.ccvievuiivieriieiiieiesie ettt ie e 2-52

Homestead Creek Restoration ProOJECt ........ccvueiieeiiiieiiiciicieeie ettt ettt erve e 2-54

Rocky Creek Overwintering PONdS ..........c.eovvieviiiiiieiieiieiieciesrieeee et 2-56

Southern Interior Region

Map showing WRP project locations in Region 3, Southern Interior.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 3, Southern Interior.

Adams River Watershed
Hiuihill (Bear) Creek Bank StabiliZation ...........ccceeeieiieniiiiiesiieeiecie e 3-1
Nikwikwaia (Gold) Creek Slope StabiliZation ...........cccoveeieriiniiiinenieieseeeeeeeee e 3-1

Arrastra Creek Watershed
Arrastra Creek Fish Habitat Restoration Project to Address Sediment Input and Transport ... 3-2

Chase Creek Watershed
Middle Chase Creek Channel Stabilization InStallations ...........cooeeecvveeeeeeieeeiiiieeeeeeeeeeieeeennnn 3-4
Upper Chase Creek Stream Rehabilitation ...........cc.cccveeieiiiiiiiiiiiiiiieieeieee e 3-6

Coldstream Creek Watershed
Coldstream Creek Rehabilitation Project .........cceeueiuieieiiiiiiieieeiteeee et 3-9

Creighton Creek Watershed
Creighton Creek Riparian REStOTation ..........cceiiiiiiiiiiiieiieie ettt 3-10

Deadman River Watershed

Deadman River — Channel Condition Restoration in an Interior Dry-belt Watershed............. 3-11
Harris Creek Watershed

Bessette/Harris Creek Rehabilitation Project ........ccoocveeiiiciieiiiiieiieieece et 3-13
Hudson Creek Watershed

Hudson Creek Channel RECONSIIUCHION .....cc.oiuieieiiiriieiiiieieieie e 3-16

Kingfisher Creck Watershed
Kingfisher Creek Instream and Off-channel Fish Habitat Restoration Project........................ 3-19

Peachland Creek Watershed
Peachland Creek Streambank Protection Project .........ooooveeieieiiieieiiiieieeeceeeee e 3-22

Shingle Creek Watershed
Shingle Creek - A Pilot Study to Address Sediment Input and Transport Within a Dry-belt
WALETSIEA ...ttt ettt et sb ettt ebe e 3-24

X



Sinmax Creek Watershed

Sinmax Creek Channel Rehabilitation - 1998 WOTKS .......oooviiiiieiiiiiiiieieeeeeieeee e 3-26
Trout Creek Watershed
Trout Creek Bank and Channel StabiliZation .............cooveeeeuiiiieeeeeeeieeieeee et eeeeeeeeee e 3-29

Tulameen River Watershed
Granite Creek Stream Restoration Project .......cocvviivviiiiiiiiiiiiieeieeceeseeeesieesee e 3-32

West Kettle River Watershed
Trapping Creek Stream Rehabilitation Project ..........occoociiiiiiiiiiiiiieecee e 3-35
West Kettle River Restoration Demonstration SIEE .......ceeeeeeeeeeeeeevevaveveeeeaeasaenens 3-38

Kootenay Region
Map showing WRP project locations in Region 4, Kootenay.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic

rehabilitation projects for Region 4, Kootenay.

Akolkolex River Watershed

Akolkolex River Fish and Wildlife Habitat Complex — Addition of Supplemental Water ...... 4-1
Bighorn Creek Watershed

Bighorn Creek — Reach 1 Slump Rehabilitation ...........cccoevveeiieiiiiiieiieiieciecieciccie e 4-5
Buckworth Creek Watershed

BUCKWOIth Creek RESTOTAION «....vveeeeeeeeeee et e e e e ettt e e e e e e e e eaeaeeeeseeeeeeaeeeeas 4-8
Coffee Creek Watershed

Coffee Creck WaterShed RESTOTATION ........uuueeeeeieeeiiieiieeeeeeeeeeeeeeeeee e eeeeeeeeeeereeeeaeeeeeeeaeeseaaaaaeens 4-10

Downie Creek Watershed

Pass Creek Channel Stabilization and Culvert Replacement .............ccoeovivveeiiieiienieniinieeenns 4-13

“Shake Block Creek” Fish Access Improvement, Channel Stabilization and

SedImMENt CONLTOL ..ottt sttt ebe ettt et 4-16
Hoder Creek Watershed

Hoder Creek Large Woody Debris PIacement ..........c.ccceecuieiiiiieniinieiiccieieseecee e eve e 4-20
Inlet Creek Watershed

Inlet Creek RESTOTALION ....couiviieieiiie ettt ettt ettt et et et eneeeeeaeenaeneeene e 4-23

Jordan River Watershed
Jordan River Mainstem Habitat COMPIEXING ......cccorviiuiiiieieiiieiieiiei e 4-26

Redding Creek Watershed

Redding Creek — Reach 16 Rehabilitation ...........cccooieiiiiiiiiiiieieiccee e 4-29
Rover Creek Watershed
Rover Creek Hillslope Rehabilitation ............coccuiiiiiiiiiiiiiiciieee e 4-32




Sanca Creek Watershed
Sanca Creek Partial Log Jam and Blowdown Removal ............cccoccviviiniiniinieieciecieee e, 4-34

White River Watershed
KI100KUh Creek RESTOTAION .....vvvviieeeieeeieeeee ettt e et e e e e e e et ee e e e e e eeensaeaee s 4-37
Middle Fork of the White River ReStOration ...........oeeviiieeeieieieeeeeeeeeeeeeeee e eeeeaeee e 4-40

Windermere Creek Watershed
Windermere Creek Instream RESTOTAtION ......coeeeeeeieieeieeeeeeeeeeeeeeee et e e e e eeeeaeeeee e 4-43
Cariboo Region

Map showing WRP project locations in Region 5, Cariboo.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 5, Cariboo.

Bella Coola River Watershed

Bella Coola Valley REStOTAtION ........cc.eecieiiieiieieieeiieiieie sttt sttt 5-1

McCall Flats Groundwater Channel ..........c..ccooeiiriiriiiiiininiiceecesceee e 5-4
Boss Creek Watershed

Dietrich Creek Culvert Replacement 6500 Road ..........ccccoiiiiiiiiiiiiiieeee 5-5
Canimred Creek Watershed

Canimred Creek Tributaries Bridge ConstruCtion ............ccccvevierierienieiieeie e 5-7

Canimred Tributary Weir Construction 535 Road ........cccceviiviiiieiiiinieieiece e 5-9

Clearwater Lake/Marjorie Creek Watershed
Clearwater Lake LWD PlaCCMENLS .......ccceevvieriieiieiieiiieiiesite sttt sr e sseesiae e eseenve e 5-11

Cottonwood River Watershed

Cottonwood River Fish Access ReStOration ...........coccvecvririniiicnieieiiinesencieeeeee e 5-13
Eagle Creek Watershed

Beverly Lake Elliptical Culvert Site 641 Road .........ccceeviiiiiiiiiiiiciecieccceee e 5-15

Borthwick Creek Road Brid@e SIte .......ccooieieiieiieieiee et 5-17

Thearon Creek Bridge Site ST8A ROAd ......oouiiuieiieiiiieecee e 5-19

Unnamed Stream 100 Road Brid@e Site.......ccceoeiiieiiiiiiiieiieiie et 5-21
Jerky Creek Watershed

Jerky Creek Fish Access RESIOTation .........cccceviiiieiiiiiiiie ettt 5-23
Jim Creek Watershed

Lorin Lake Bridge 8200 ROad .......cc.coiiiiiiiiiieiiiieiee ettt 5-24

Kwatna River Watershed
Kwatna River Overwinter Pond Project - Gus Creek.......coocviviieiiiiieiieniecicciecie e 5-26

Little Bridge Creek Watershed
Little Bridge Creek REStOTAtion .........cecueiiiiieieiiiiiieieie ettt 5-28

X1



Rebman Creek Watershed
Rebman Creek Rock Riffle COnStIUCHION ......ccciiiiiiiieiiee ettt 5-29

Spanish Creek Watershed
Spanish Creek Tributary Culvert Replacement 7000 Road ...........cccoevvevieviienienieniesieeeeen, 5-31

Talchako River Watershed
Talchako River Groundwater Channel ..........oooeuveeeeiiiieeeeeeeee e eeeeeae e 5-33

Woodjam Creek Watershed
Woodjam Creek CUIVEIT ACCESS .....oiuieuieiieiieeieiiettetete et ieete et eeseeste et eseeseeseeseesseeseensasseeseaneans 5-35
Skeena Region

Map showing WRP project locations in Region 6, Skeena.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 6, Skeena.

Davidson Creek Watershed

Davidson Watershed, 15 K Creek Slide Stabilization Project............cooevinieiiiiiiiieieieeeee 6-1
Deena River Watershed
Deena River Instream Rehabilitation .......coooviiiieeieeeeeeeeeeeeeeeee e aaaeaeaeaenens 6-3

Ginlulak Creek Watershed
Mainstem Habitat Complexing and Construction of Off-channel Habitat
I GINTULAK Creek ...o.ooiiiiiiii s 6-7

Kitseguecla River Watershed

Kitseguecla River WRP 1998 Sit€ WOTKS ......cociiiiiiiiiiieii ettt 6-9
Kitsumkalum River Watershed

Deep Creek Side Channel and Bank Stabilization ............cccccvevieiiiinieiieiieciecieeecve e 6-12
Kwinyarh Creek Watershed

Construction of Off-channel Habitat in Kwinyarh Creek ...........occocoiiiiiiiiniiieieceee, 6-15
Maxan Creek Watershed

Maxan Creek Stream Channel, Bank Stabilization and Aquatic Habitat

Rehabilitation PrOJECT ......cc.eiiuiiiiiiiie ittt ettt et e eas 6-17
Naden River Watershed

Lower Naden River, Reach 3-1 InStream StruCtUIES ........oovvvuveiiieeeiieiieeeieee et 6-20

Lower Naden River, Reach 4-2 Instream StruCtUIES .........ccoovveiiieiviieeeiiieeeeeieee e 6-21
Tasu Creek Watershed

Tasu Creek Restoration PrOJECE ......cc.eovviiiiiiiiiieiieciecieeiecie ettt sba et 6-23

Yakoun River Watershed

LWD Placement in Sue Creek Using Rigging with Chainsaw Winches and Hand Tools ....... 6-25
Re-establishing Coho Spawner Access Upstream of an Impassable Culvert and LWD
Placement in a Small Tributary to Ghost Creek ........ccocvviieiiiviieiiiiiieiieceeceeeeeece e 6-29

X1l



Omineca-Peace Region

Map showing WRP project locations in Region 7, Omineca-Peace.
UTM (NAD 83) zones, northings and eastings, watershed codes and waterbody identifiers for aquatic
rehabilitation projects for Region 7, Omineca-Peace.

Bowron River Watershed
Spruce Creek Stream Restoration Project: Horses and Helicopters ..........coovevereneeicnicenenne. 7-1

Chilako River Watershed
McPhee Creek Fish Habitat RESTOTAtION ......ccoveviiiiiieiiieeiieiiee et eeeanaeeee e 7-5

Fort Nelson River Watershed
Stubby Creek — Restoring Fish Passage .......cccvevveviiiiiiiiiiecie et 7-9

Halfway River Watershed
Blue Grave Creek — Restoration of Fish Passage and Bank Stabilization .............ccccceveenne.ne. 7-11

Nulki-Tachick Lakes Watershed
Nulki-Tachick Watershed Restoration Project.........ccceeiiiiieiioniiiiiiniiniece e 7-15

Sukunka River Watershed
Martin Creek Fish Habitat Rehabilitation ..............eueeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeereeeeeneens 7-19

Willow River Watershed
Narrowlake Creek Restoration (YEar 2) .....oceeeeierieiienieniiniteiesie ettt 7-23

Late Submissions

Barriere River Watershed

Birk Creek Channel Restoration: Phase 1 ..........cccoeiiiiiiiiiiiiiiiieeee e 8-1

Haggard Creek Culvert Removal .........c.oooiiiiiiiiiieieeeee e 8-3
Kitsumkalum Watershed

Clear Creek Side Channel Habitat Development Project .........ccoceveiiniinieniiieenenccieeee 8-4

Glacier Creek Large Woody Debris Bar Stabilization Project ............cocevevinienciieienciceens 8-5
Mann Creek Watershed

Mann Creek Fish Habitat RESTOTation ............ceouiiirieiiiriiiiee et 8-6

Lardeau River Watershed

Mobbs Creek Fan Re-profiling ........c..ccovecioiiiiiiiieiie ettt ettt sveesaneeaae e e 8-7
Slocan River Watershed

Winlaw Creek FAn RESTOTATION .....ueveeeeeiieeeeeeee e ee e e e e et eee e e e e eeeeereeeeeeaearanes 8-8
RETCICICES ...t e et e e e e et e e e e e eeaaes R-1

xiii



Deep Creek Side Channel and Bank Stabilization

Objectives

The Deep Creek side channel and bank stabilization
project is intended as a demonstration project to
create off-channel rearing and overwintering
habitats for salmonids (cutthroat, coho, steelhead
/rainbow) as well as additional spawning habitat
for coho, pink salmon and cutthroat trout in the
Kitsumkalum watershed.

FRBC Region / MELP Region / MOF Region
Skeena-Bulkley / Skeena / Prince Rupert

Authors
Jim Culp, Project Manager and Kezia Sinkewicz,
Junior Biologist.

Proponent
Kitsumkalum Band Council

Watershed
Kitsumkalum River

Location

Deep Creek is a tributary to the Kitsumkalum
River approximately 6 km north of Terrace, B.C.
along the Nisga’a Highway.

Introduction

Logging took place adjacent to the creek likely
sometime during the 1960°s. Since that time,
channel scouring has become more prevalent,
turbidity is more common and log jams appear
to be more numerous. This change in the fish
habitat has caused the habitat to be less
productive and inclined to have a negative impact
upon eggs incubating in the gravel as a result of
siltation and scouring.

Assessments and Prescriptions

The decline in fish habitat productivity in Deep
Creek moved the Terrace Salmonid Enhancement
Society to submit a plan and apply for funding
through the Watershed Restoration Program to
stabilize the eroding banks of Deep Creck
adjacent to the Deep Creek Fish Hatchery and
downstream for about 200 m. As well, the plan
includes a scheme to alter the configuration of a
log jam at the end of the lower eroded bank to
reduce or eliminate future erosion caused by the

jam and create a controlled flow surface water
side channel just downstream from the hatchery.

Rehabilitation Work

The side channel construction began in August
1997 with the excavation of a dry area 383 m?
by a 490E John Deere excavator (Figs. 6-11, 6-
12). A log cribbing berm was built adjacent to
Deep Creek and some of the excavated material
and large rocks were used as ballast (Fig. 6-13).
A deep pool was dug immediately behind the
cribbing to create a head pond behind a control
structure. Three spawning pads were created in
the channel with the existing gravel that was
graded by hand using a mesh grader with
aluminum pipe grates spaced 3.5 cm apart to
regulate the water flow through the channel. A
flow control structure was constructed using
treated lumber 15 m downstream from the
cribbing (Fig. 6-14). The structure is a stop-log
design with an opening 120 cm wide by 80 cm
deep with slotted sides that 2”’x6” planks fit into
to control the flow of water. Upon completion
of'the channel construction, 3 Big ‘O’ pipes with
a diameter of 15 cm and a length of 3 m were
placed in the berm to provide, along with the
opening through the rocks, an intake for the creek
water to flow into the side channel. Following
completion of the intake, woody debris and large
rocks were installed at key locations in the
channel.

Drought conditions during July 1998 caused very
low water conditions in Deep Creek resulting in
the channel inflow to be dramatically reduced.
This threatened the ability of the channel to
maintain suitable water conditions for fish to rear
in. To alleviate the low flows into the channel
during drought periods, a 20°x 12” culvert was
placed under the berm at the top of Deep Creek
side channel in August 1998 (Fig. 6-15). To
accomplish this, a trench was excavated with a
mini excavator and covered over by the
restoration crew who also completed the bank
cleanup and rock placement. The end result of
this additional intake was the establishment of
suitable flows that will support spawning,
incubation and rearing of salmonids during low
flows (Fig. 6-16).
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Cost Summary

Fees $ 23,164
Equipment rental $ 3,616
Disbursements $ 3,364
Total $30,144

Production Estimates

This project has created overwintering and
rearing habitat. Using the biostandards from
Marshall and Britton (1990), the coho smolt
carrying capacity for the side channel based on
its area is 306 per year. This calculation does
not factor nutrient level, stream gradient,
temperature or flow. A carrying capacity estimate
has not been made for other species.

On May 20, 1998, a pair of cutthroat were
observed spawning in the lower section of the
side channel. On August 31, 1998, one pair of
pink salmon was seen spawning in the top gravel
pad, 40 m downstream from the control flow
structure. Another pair spawned just upstream
of the pad. On four occasions, between August
31, 1998 and September 14, 1998, chum salmon
were seen swimming through the channel. Two
days later, another pair of chum spawned in the
channel outlet. In mid-October a lone coho was
observed in the channel and on November 25,
1998, a pair of coho were seen spawning at the
same location where the chum spawned. In
addition, coho, rainbow and cutthroat fry, parr
and smolts have been observed throughout the
length of channel.

A steady water flow was maintained in the side
channel for most of the winter of 1997/98. The
bank stabilization under the walking bridge is
holding to date.

The culvert installed in August 1998 is working
very well, providing a flow of water to the
channel that should be sufficient during the
lowest Deep Creek water conditions.

For Further Information, Contact:
Jim Culp

Terrace Salmonid Enhancement Society
Box 21

Terrace, BC V8G 4A2

Tel: (250) 635-3471

E-mail: tses@kermode.net

Figure 6-11. Abandoned side channel on Deep Creek
prior to off-channel habitat rehabilitation.

Figure 6-12. Abandoned side channel after excavation
without water intake open.

Figure 6-13. Construction of a berm to protect off-
channel development.
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Figure 6-14. Box culvert construction; controls flow into side
channel.

Figure 6-15. Additional culvert intake installed to increase low
flow levels in the side channel.

Figure 6-16. Deep Creek side channel water levels during low
flows.
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Figure 1. Deep Creek Habitat Rehabilitation and Improvement Plan.




Photo 2

Side channel after excavation
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Photo 6: Deep Creek side channel after complexing
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Photo 8: Culvert installed August 1998 to allow additional water flow from Deep Creek




