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1 INTRODUCTION

Aquatic and riparian habitat restoration withinthe upper Bulkley and upper Fraser (Francois
Lake) river watershedsis considered apre-requisitetothe long-term surviva and recovery of
Chinook, Coho and Sockey e salmon, as well as Sedhead, Rainbow and Bull trout. Stream and
riparian habitats within Wet’ suwet’ en First Nation (WFN) traditiond territory (Figure 1) have
been impacted by past forestry activities, roads, and linear corridor developments. 1n 2015,
through the Yinka Dene Economic Development Limited Partnership Inc. (YLP), WFN and LGL
Limited developed aquatic habitat restoration designs for 16 high-priority sites theWFN
traditiond territory (Gaboury and Smith 2016; Figure 2, Figure 3). Theobjective of these
restoration designs was torecover high-vaued stream habitatsto proper functioning condition.

The as-built report that follows describes phy sical works undertaken by WFN in 2017 toimprove
fish passage a three sitesidentified by Gaboury and Smith (2016), including  Johnny David
Creek a Highway 16, M oan Creek a Lawson Road, and Tchesinkut Creek at Highway 34
(Tablel). Ste-specific construction drawings, implementation schedules, materid specifications
and quantities, and estimated construction costsfor thesesites were reported by Gaboury and
Smith (2016). Funding for thesephysica works was provided by the BC Ministry of
Transportation and Infrastructure(M OT ) and Fisheries and Oceans Canada (DFO).

Table 1. Location of the three fish passage improvement stescompletedin 2017.

Site Name Watershed Code UTM Zone | Easting | Northing
Johnny David Creek @ Hwy 16 |460-778000 ouU 670221 | 6044747
Moan Creek @ L awson Rd 460-458800 ouU 630665 | 6055720
Tchesinkut Creek @ Hwy 35 [180-374000-95200-01900-3580 | 10U 322331 | 5998056

2 RESTORATION OBJECTIVES

Culverts can be barriers to fish passage if one or more of the following factorsexist: excessive
jump height at the culvert outlet, insufficient pool depth below theculvert, excessive water
velocity insidethe culvert, or insufficient water depthinside the culvert. For thethree sites
restored in 2017, the biologca objectives were to: 1) restore fish passage a culvert crossings to
historic spawning, rearing and overwintering habitatsfurther upstream; and 2) provide
improvements in the usable area and function of spawning, rearing and overwintering habitats.

3 GENERAL RESTORATION DESIGN

For al three sites, therestorationdesign involved the construction of rock riffles to backwater
culverts and improvefish passage. Riffle crest rocks were 1.0 min diameter with 0.7-1.0 m
diameter rocks on the downstreamface; and an overdl Dsyof 0.8 m asfill dong with quarry
talings (< 0.3 mdia).

At siteswith relatively low banks, earth-fill berms were built dong the banks to ensure moderate
flood flows remain confined with thechannels. Berms were designed tohave a5 m base and
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Figure 1. Map of theWet’ suwet’ en First Nation (WFN) traditional territory which includesportions of the upper Bulkley and upper Fraser river
wat ersheds.
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Figure 2. Map of theupper Bulkley and M oricewatershedsshowing thelocation of 15 potential restoration steswithin the Wet’ suwet’ en First
Nation traditional territory that were identified by Gaboury and Smith (2016) in the fall of 2015.
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Figure 3. Map of theupper Fraser watershed showing thelocationof apotential restoration site on T chesinkut Creek within the Wet’ suwet’ en
First Nation traditional territory that wasidentified by Gaboury and Smith (2016) in the fall of 2015.
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1 mtop width, and be constructed with 2H:1V side slopesto aheight of ~1 m abovethe existing
top of bank. Berm cores were constructed with soils having a high clay content to prevent
leskage. Pit-rungravel was used over the clay core and rock riprap was added tothe upstream
and downstream side slopes of the berm toincrease stability and avoid washout. A 50 kg Class
of riprap (Northwest Hy draulic Consultants Ltd. 2000) witha rock gradation of 85% larger than
5 kg (~10 cm diameter), 50% larger than 50 kg (~35 cm diameter) and 15% larger than 150 kg
(~48 cm diameter) was used.

Rooted willows and grass seed were planted aong the banks at each of therestored sitesonce
constructionwas complete.

4 CONSTRUCTED WORKS

4.1 Johnny David Creek at Highway 16

Johnny David Creek is a2"™ order stream that flows southward before drai ning intothe upper
Bulkley River dongits right bank. Johnny David Creek crosses Highway 16 about 25 km
northeast of Houston, and the Hwy 16 crossing is located approximately 1 rkm upstreamfrom
the Bulkley River. Fish species present in Johnny David Creek include Chinook and Coho
samon, Seehead, Cutthroat and Rainbow trout, and Dolly Varden (FISS 2015). Atthe Hwy 16
crossing, Johnny David Creek passesthrough around, multi-plate culvert (2 m dia x 20 m long).
The slopeof the culvert is 3.96% and the height of the outfal drop was 0.19 m on 10 October
2015.

From 14-20 July 2017, rock materid wasddivered tothe Johnny David site and threeriffles
were constructed gpproximatey 16, 38, and 50 m downstreamof the Highway 16 culvert outlet
(Figure 4, Figure 5; Photo 1 to Photo 6). Post-construction, theculvert was backwatered 9.5 m
(31% of the 30-m length) and water depth a theinvert of the culvert outlet was 0.38 m on July
20. Berms were constructed on both banks, extending from the culvert outlet downstream tothe

firstriffle._Intotd, approximatey 224 m® of riffle rock and gavd, 16 m® of spawning grave,
and 120 m® of berm material were used.

4.2 Moan Creek at Lawson Road

M oan Creek is a2™ order stream that flows northwest before draining into theupper Bulkley
River dong its left bank, approximately 9.5 km upstreamof theTekwaRiver mouth. Fish
species present in M oan Creek include Cutthroat, Rainbow and Bull trout, as well as Dolly
Varden (FISS 2015). Wilson and Rabnett (2007) indicated that Chinook and Coho samon have
been observed in the lower 500 m reach of thecreek. At the Lawson Road crossing located
agpproximately 500 m from itsmouth, M oan Creek passesthrough a concrete, baffled culvert.
Theculvert is 1.5 mwide, 1.5 m high and approximately 22 mlong. Fifteen v-shaped baffles
(0.33min height at the center notch) create aseries of step poolsthrough the entire length of the
culvert. Theculvert is steeply sloped a 10% and there wasan outfal drop of 0.27 mon 10
October 2015.

Rock materia for theM oan Creek sitewasddivered from 13-14 July and 21-24 July 2017.
From 21-24 July, threeriffles were constructed approximately 6, 17, and 27 m downstream of
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the Lawson Road culvert outlet (Figure 6, Figure 7; Photo 7 toPhoto 12). Post-construction, the
first step pool was backwatered with awater depth of 0.08 m flowing over the notch in the
lowermost v-shaped baffle on 24 July. A berm was constructed dong theright bank, extendmg
from the culvert outlet downstreemto thecrest of thethirdriffle. Approximately 102 m® of riffle
rock and gavel and 61 m°® of berm materia were used.

4.3 Tchesinkut Creek at Highway 35

The upper portion of Tchesinkut Creek flowseastward and empties into the west side of
Tchesinkut Lake. Thelower portionof Tchesinkut Creek flows northeast from the outlet of
Tchesinkut Lake (at the east end) and emptiesinto the Endako River. The Endako River feeds
into theNechako River, and the Nechako River drains into the Fraser River a Prince George.
Rainbow Trout are present in T chesinkut Creek, while Kokanee, Rainbow Trout, Lake Trout,
Lake Whitefish, and Burbot are among the fish species observed in T chesinkut Lake (FISS
2015). AttheHighway 35 crossing located approximately 75 m upstreamfrom T chesinkut
Lake, Tchesinkut Creek passesthrough two, éliptical, multi-plate culverts. Each culvert is 2.2
mwide, 1.65 mhigh and 21 min length. The culvert closer tothe north (left) side of thecreek
had a slopeof 1.49% withan outfall drop of 0.19 m on 12 October 2015.

From 28-29 August 2017, rock material was ddivered tothe Tchesinkut Creek siteand oneriffle
was constructed gpproximately 35 m downstreamof the Highway 35 culvert outlets (Figure 8,
Figure 9; Photo 13 to Photo 16). Post-construction, theculvert was backwatered 16.8 m (81% of
the 20.8 m length) and water depthat the invert of the culvert outlet was 0.29 m on 29 August
2017. Approximately 24 m® of riffle rock was used.

5 CONSTRUCTION MONITORING

An environmenta monitor was on sitedaily throughout constructionto ensure that the works had
minima or no impact on fish habitat, as per theenvironmenta protocol outlined in Appendices
A and B in Gaboury and Smith (2016). All land-based equipment operated from the upland
when possibleso as not to enter thewatercourses. Visua observations a al sitesshowed no
significant increases in turbidity asa result of construction. Nofud or oil spillsoccurred during
construction, and al construction equipment wasfueled at least 30 m from theriver.
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Figure 8. Longitudinal profile of the restored site on Tchesnkut Creek at Highway 35, 29 August 2017.
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Figure 9. Crosssection at theriffle crest of the restored ste on Tchesnkut Creek at Highway 35,
29 August 2017.
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Photo 1. Johnny David Cresk & Highway 16—
Upstream view of the culvert outlet prior to
construction (15 July 2017).

Photo 3. Johnny David Cresk & Highway 16— View
from theright bank of rifie 1 (12 md/sculvert outlet)
during construction (17 July 2017).

Photo 5. Johnny David Cresk a Highway 16—
Downstream view of rifles 2 and 3 after construction

(30 September 2017).

Photo 2. Johnny David Cresk & Highway 16—
Upstream view of the culvert outlet after construction
(20 July 2017).

Photo 4. Johnny David Cresk & Highway 16— View
from the right bank of rifie 1 (0+012 m) after
construction (20 July 2017).

Photo 6. Johnny David Cresk a Highway 16—
Downstream view of the left-bank berm after

construction (20 July 2017).
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Photo 7. Moan Cregk a Lawson Road — Upstream Photo 8. Moan Cregk a Lawson Road — Upstream
view of theculvert outlet prior to construction (21 July  view of theculvert outlet ater construction (24 July
2017). 2017).

Photo 9. Moan Cresk a Lawson Road — Upstream Photo 10. Moan Cresk a Lawson Road — Upstream
view of rifie 1 (6 md/sculvert outl&t) during view of rifie 1 (6 md/sculvert outl&t) dfter
construction (24 July 2017). construction (29 September 2017).

Photo 11. Moan Creek a Lawson Road — Upstream Photo 12. Moan Creek a Lawson Road — View of the
view of thepool between rifiles 2and 3 dter right-bank berm and cresk from Lawson Rd. The
construction (29 September 2017). creek flows from left toright (29 September 2017).
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Photo 13. T chesinkut Cresk a Highway 35— Photo 14. T chesinkut Cresk a Highway 35—
Upstream view of the culvert outletsand outlet pool Upstream view of the culvert outletsand outlet pool
prior to construction (23 July 2017). after construction (30 September 2017).

Photo 15. T chesinkut Cresk a Highway 35— Photo 16. T chesinkut Creek a Highway 35-
Downstream view of the proposed rifie 1sitepriorto  Downstream view of rifie 1after construction
construction (23 July 2017). (30 September 2017).
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