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Notes for Potential Backwater Upstream of Existing Culvert

The project engineer completed a detailed survey near the existing culvert and prepared rating curves to guantitatively show the
relationship between creek flow in cubic feet per second (cfs) and estimated water surface elevations at the downstream end existing
culvert. The specific interest was whether or not the proposed channel would resuit in additional backwater of the existing culvert.
Flow rating curves are shown in Figure 1, with ali rating curves adjusted per creek alignment to hydraulically coincide with the
downstream end of the existing culvert. Conclusions from the analysis of rating curves:

¥ Onthe chart {Figure 1), rating curves {o the right represent channels that have higher flow capacity than curves to the left.

* For flows zero to 40 cfs, the existing culvert and downstream channel would both have slightly more flow capacity than a
roughened channel at 3% slope; see the thick solid line (proposed channel) to the left of dashed lines (existing conditions) in
Figure 1. Within this flow range, the proposed roughened channel would create a minor backwater within the existing culvert,
up to about 0.3 deep. Slightly higher water elevations (up to 0.3 higher) upstream within this fiow range were not considered
any concern,

¥ Above 40 cfs flow in Crescent Harbor Creek to the estimated 100-year flood flow and above, the proposed roughened channel
would have increasingly high flow conveyance capacity compared with existing conditions. On-site, beginning at about 60 cfs
flow, there would be a small water level drop from the existing culvert into the roughened channel. This water tevel drop would
be about 0.5-high at the estimated 100-year flood flow, there would not be any upsiream backwaters at high creek fevels, or

during flocds.
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Figure 1. Rating curvesfor CrescentHarbor Creek, with channe! data adjusted to estimated water surface
elevations at the downstream end existing culvert. Rating curves totherighteon thischart represent channels
with higher flew capacity than curves to the left, per water surface elevations onthe verticat axis.
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PROJECT LOCATION FOR CRESCENT HARBOR CREEK RESTORATION IS ON THE WHIDBEY ISLAND 2 .
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Clearing Notes for West Side Creek:
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gC ALE: 49: - 8%0 120 160 FLLT 1. Clear entire west bank from fence to 100" downstream (south) from edge of
’ N existing brush and trees, to west edge water for Crescent Harbor Creek. The
roughenead channei will be constructed from this side, and clearing will allow

NORTH —— ' | i ! | i access for upstream end channet restoration.

:‘ lt ! : ! i i | 2. On west side Crescent Harbor Creek, clear 6-wide paths from west edge

\ | l | 1 o | | ! , : : exisling dense brush, to creek channel at 100'-spacing for %-mile length. These
A T ; ! i ' i ! ) : ' i ; r paths will assist SRSC with fish recovery after creek flow is switched to the new
- Tl | ! i ! ! ! ' ‘ ; stream channel.

\ S N i ; | : ‘\ ! \ % TYPICAL PATH THRLU : 3. All debris from west side clearing to be pifed at an upland location selected by
b \\ ; }-r ##### _1!————“”1“‘“"? ——do_ ! ' ! BF;?USH T CREEK ; SRSC, and mashed down for natural decompositior.
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LEAR PO'-WIDE ROUTES” | routes from east edge existing brush to new channel location. EXISTIN i
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Yo THREE LOCATIONS / ) for both sides channgl restoration at 50° spacing, concurrent with Contractor I
\ !{ ! ! ' / ,” clearing operations. Corridor cleared for channel restoration will vary 20° to 40'- :
v f ,-f ; f ,’ S wide 1o more-or-less match variable streambank slopes (see section drawings). ;
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NN LT j / / trees 12° to 24"-diameter trunks that need to be removed for creek restoration. JUNE 2016
Lo | ; Ciearing 1o remove entire shrubs and trees including roots (pull plants from
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Channel Construction Notes:

1. Stream restoration work starting at the estuary shall be done before the upstream
roughened channel. All haul to-and-from shall be within the equipment access
routes (Drawing 2).

Start at estuary and excavate to subgrade working in upstream direction, haul to

upland soil storage (disposal) site selected by SRSC. Excavated soils will be

graded near end of project to create a small hill, with bottom contours blended to
surrounding natural ground.

Subgrade excavation to work upstream to limit of excavator reach, then large

wood to be placed and cobble mix to be spread. Engineer will be measuring

subgrade elevations and dimensions, informing Contractor of wood type and
location for placement, advising for cobble, etc. placements as the work
advances upstream.

First, excavate a short channel length to subgrade elevations and shape.

Second, place large wood. Third, scatter cobble/gravel/sand mix gver channel

bottom as shown schematically on drawings. Fourth, spread erosion-contro

seeds and straw (mulch) over bare soils between edges of existing brush and
cobble/gravel/sand materials. Fifth, repeat this process over-and-over.

. Channel construction from estuary to Station 13+50 (approx.) will be done

without any water control required. Near Station 13+50, excavation would enter

the existing creek channel {ditch), and it will be necessary ta pump Crescent

Harbor Creek flow around the work.

Contractor to place sandbag dam within existing culvert to form a small pumping

pool, then supply and operate pump(s) for 24/7 water diversion around the length

required for upper channel construction and roughened channel construction.

Flow discharge from pump(s) will be about 100" downstream of the existing

culvert.

. The Engineer has observed good success with flow bypass (of the expected low
flow rate) using one or two 2"-diameter submersible electric pumps powered with
a small gas-powered generator, or a trailer-mounted 4”-diameter pump powered
by gas or diesel motor with sufficient fuel tank for overnight operation.
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Channel Subgrade, Large Wood & Cobble/Gravel/Sand Mix Notes:

1. Typical channel dimensions shown this drawing. Actual dimensions will vary
along the restored channel length, within the limits shown.

2. Low flow riffle widths 4’ to 10-wide w/ variable bank slopes.

3. Pools 2" to 4’-deep by 10’ to 20'-wide w/ variable bank slopes.

4. All logs and logs w/ rootwads to be salvaged from Crescent Harbor Creek
estuary at low tide. Select logs 12°-24" trunk diameter (+/-} approx. 15'-25" long.

5. All logs extending into channet shall have broken ends (no sawn ends). Buried
log ends may by sawn or broken.

6. Cobble/Gravel/Sand to contain the four materials listed below, each at % of the
mix by volume:

Rounded cobbles 6" to 18"-size.
Gravel 2" to 6"-size

Gravel 1" tp 27-size,

Washed sand.

{these size ranges may vary slightly)
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SKAGIT RIVER SYSTEM CROUPERATIVE

CHANNEL CONSTRUCTION DATA
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Sequence to Construct Roughened Channel:

1. Excavate and/or fill to re~grade existing streambed and bank materials for
roughened channel subgrade (Engineer will survey). Subgrade to follow bottom
of boulders 3" below final surfaces, and will slope up from low point across each
section.

Place 127 to 24"-size boulders in 3'-thick fayer, with random distribution of sizes
within the specified size range. Engineer will place tall metal stakes and rope
lines for visual guidance to operator for boulder placements. Tops of boulders
shall be within -+/- 1" of elevations indicated by on-site rope lines, with the top
surfaces unevert across any secfion,

Every 5" boulder (+/-) to extend about 1' above overall final surfaces, with about
1 of these boulders otherwise buried in the roughened channel fil. These
boulders (for increased channel roughness) shown solid black this drawing.

Boulders along the channel bottorm meander (low points) shall be within 0.5 of
design elevation (3.0% slope) for a low flow channel width varying 2’ to 4'-wide.

L.eave a 3-diameter void in downstream end boulder layer to allow water to pond
up, then use this water for recycle sluicing of gravel & sand into voids. This
opening will be left after channel construction, and will quickly fill with native
streambed materials.

Fill all voids between boulders with gravel & sand (see chart) by sluicing and
shoveling. Creek water will be recycled for the sluice operations. Sluice gravel &
sand unlil water ponds up on the surface, over the entire low flow channel
bottom; sluicing does not need to be as thorough for streambank slopes
{(Engineer will advise).
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