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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 quantitatively 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 result in additional backwater of the existing culvert. Flow rating curves are shown in
Figure 1, with all rating curves adjusted per creek alignment to hydraulically coincide with the downstream end of the existing culvert.
Conclusions from the analysis of rating curves:

> On the chart (Figure 1), rating curves to 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-flow 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 level drop would be about 0.5-high at the
estimated 100-year flood flow; there would not be any upstream backwaters at high creek levels, or during floods.
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Figure 1. Rating curvesfor CrescentHarbor Creek, with channel data adjusted to estimated water surface
elevations at the downstream end existing culvert. Ratingcurves tothe righton thischart representchannels
with higher flow capacity than curves to the left, perwater surface elevations on the vertical axis.
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MAP SCALE 1:24,0000 (USGS> 1° = 2,000".




Clearing Notes for West Side Creek:
Clear entire west bank from fence to 100" downstream (south) from edge of existing brush and trees, to west edge water for

1.
Crescent Harbor Creek. The roughened channel will be constructed from this side, and clearing will allow access for upstream
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end channel restoration.

On west side Crescent Harbor Creek, clear 20’-wide access routes from west edge existing dense brush, to creek channel at
100’-spacing for ¥-mile length. These routes will assist SRSC with fish recovery after creek flow is switched to the new stream
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Except, about 200" upstream from the estuary, there are about 15 deciduous
trees 127 to 24”-diameter trunks that need to be removed for creek restoration.
Clearing to remove entire shrubs and trees including roots (pull plants from
ground, some roots may be left).
5. All clearing debris to be hauled out equipment access routes, piled at upland
location(s) selected by SRSC, and mashed down for natural decomposition.
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SITE PREPARATION & CLEARING
DRAWING 2

6. Cleared routes will be used for all haul of excavated materials away from new
channel, and for haul of all wood, cobble & gravel etc. to channel for stream

restoration.
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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 127-24” trunk diameter (+/-) approx. 15-25’ long.

5. All logs extending into channel 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” to 27-size.

Washed sand.

(these size ranges may vary slightly)
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Erosion Control Requirements for
Crescent Harbor Creek Restoration:

1. Fill of Existing Creek Channel (ditch) and Abandoned Agricultural Ditches — All specified
locations (Drawing 9) to be filled to surrounding ground levels, using native soils excavated for new
creek channel alignment. Lightly tamp fill into ditches, but do not compact, rake surface with
excavator teeth for rough ground surface. Then, spread erosion-control seeds with seed variety
and application rate determined by SRSC, and spread weed-free straw at an application rate of
1 bale per 500 ft? area.

2. New Creek Channel Banks (all including roughened channel) — Erosion control for
streambanks will be erosion-control seeds spread over all areas between undisturbed ground and
cobble, gravel, or rock (streambed materials), planting native shrubs and trees, and then
placement of jute matting over all channel bank areas.

3. Surplus Soil Disposal Area — The upland area covered with surplus excavated materials shall be
gradually sloped to match adjacent terrain, with the soil surfaces raked. Then, spread erosion-
control seeds with seed variety and application rate determined by SRSC, and spread weed-free
straw at an application rate of 1 bale per 500 ft? area.

Notes for Native Plants:

Native trees shall be 18” to 4’-high; willows shall be 1’ to
2’-high. Space trees 15’ apart along both channel banks,
stagger up-and-down banks, and alternate tree species.
Place trees about 20’ apart for fill over existing creek
channel (ditch); stagger spacing and species. Plant 20
trees at disposal site for surplus soil. Place all willows
near water edge in new creek channel, with random
pattern averaging one willow per 10’ channel length.

» Shore Pine 90 each
» Sitka Spruce 80
» Grand Fir 80
» Pacific Willow 130
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Creek De-Watering & Fish Recovery Notes:

1. The new creek channel (see site plan Drawings 3 and 4) shall be completed prior to start of roughened
channel construction, from existing estuary (Station 0+00) to approximately Station 13+50 (east edge

existing channel near Crescent Harbor Road). Construction of the roughened channel will require bypass of

all creek flow into the new channel, with requirements as listed below.

2. "First flush” of creek flow (via pumps) down new channel alignment will be turbid. Water infiltration as flow
proceeds down the channel, and settling of silt in pools will substantially reduce sediment conveyance to the

estuary, but turbid water is still expected to reach the estuary. Contractor to have generator and two 2”-dia.

submersible pumps staged at downstream end new channel to intercept muddy water just upstream of

estuary. As needed, pump muddy water to upland flat area for infiltration into ground, until flowing water has

visibility greater than 12”. Then, allow all freshwater to flow directly into estuary.

3. SRSC staff to be on-site during creek bypass operations before start of roughened channel construction.
Prior to Contractor pumping of flow from Crescent Harbor Creek into new channel alignment, SRSC staff will
isolate the project reach using block nets and will exclude fish from the project area using accepted
protocols (USFWS 2012). After flow bypass starts, SRSC staff will repeatedly walk the existing creek
channel (aka ditch) as water levels slowly recede to rescue observed fish; fish recovery will be done over the

entire de-watered channel length to estuary.

4. Contractor to place sandbag dam within existing culvert to form a small pumping pool, then supply and
operate pump(s) for continuous (including overnight) flow bypass around the roughened channel

construction area. Flow discharge from pump(s) will be about 100’ downstream of the existing culvert. After

start of bypass flow, Contractor to monitor downstream advance of flow in new creek channel to determine

when pumping of muddy water near estuary required.

5. With flow bypass established, Contractor to provide a separate gas-powered trashpump to de-water pool
below existing culvert, with SRSC staff on-hand for fish removal and rescue. Contractor to operate pump to
slowly draw down pool water level, in combination with SRSC net operations for safe fish removal. Fish to

be re-located to new creek channel near upstream end, which will have relatively clear water.

6. Engineer has observed good success with flow bypass (of the expected low flow rate late summer) using
one or two 2"-diameter submersible electric pumps powered with a small gas-powered generator.
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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 12" to 24”-size boulders in 3’-thick layer, 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 uneven across any section.

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

Boulders along the channel bottom 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.

Leave 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 until 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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