FISH HABITAT PROBLEMS MID-PUYALLUP BASIN PLAN

8. FISH HABITAT PROBLEMS

Key elements integral to healthy stream habitat include cool, clean water, vegetated riparian
corridors, clean bed material, a high degree of channel complexity, and a stable channel. A
vegetated riparian corridor is land adjacent to the creek that has mature trees and shrubs for a
distance from the creek of at least one tree height (Kondolf et al. 1996).

Vegetated riparian corridors serve several purposes. They provide shade to maintain cool water
temperatures, reduce bank erosion, provide a source of large woody debris (LWD), and filter
stormwater runoff before it enters the stream.

Clean bed gravel is characterized by an absence or low quantity of sand and silt. Sand and silt can
fill the interstitial spaces between larger grains reducing the movement of water through the stream
bed. Clean bed gravel provides spawning habitat for salmonids. Clean gravel also provides
habitat for benthic macroinvertebrates that in turn provide food for fish. Channel complexity is an
indication of how much variety there is in a channel habitat. A channel with high complexity
typically has many pools and riffles, lots of LWD, active gravel bars, side channel refuge areas,
riparian wetlands, and meandering flow.

These features create the myriad conditions needed to support life in streams. Many of the
conceptual solutions discussed below and in Chapter 9 are based on the premise that restoring
these features to the Mid-Puyallup Basin tributaries whenever feasible, will lessen the need for
costly artificial facilities to correct the water quality and aquatic habitat impacts of land
development. Creek locations, culvert locations and reaches recommended for restoration are
shown on Figure 8-1, Fish Habitat and Barriers. Refer to Figure 4-11 to view habitat ratings by
reach.

8.1 Alderton Creek

Field surveys during the “Basin Characterization Phase” of this Basin Plan found that about half
the length of Alderton Creek now flows underground through pipes, including the first 300-feet at
the mouth of the creek. These pipes are barriers to fish passage. The open-channel sections that
lie upstream of the pipe are mostly roadside ditches. Flow is intermittent. For this reason, a
formal stream type change has been submitted to the Washington State Department of Natural
Resources to reclassify this stream as “Type 5” (nhon-fish bearing). See also Section 4.5.1 of

Chapter 4.

Restoration of this creek would require daylighting over 3,000 feet of channel and restoring the
remaining open-channel sections and riparian corridors. Although there are benefits from
regaining about 1.3 miles of off-channel rearing habitat, the cost to benefit ratio is poor.
Therefore, restoration of this creek is not recommended under the Mid-Puyallup Basin Plan.
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8.2 Van Ogles Creek

Van Ogles Creek is considerably degraded in many areas with sparse riparian corridors, high fine
sediment content, low channel complexity, and at least three fish blocking culverts in the lower
reaches. Despite its degraded condition, the Puyallup Tribe reports that coho, chum, and, cutthroat
use this stream for spawning and rearing.

The creek could be restored (at least in part) if the barriers were removed, riparian vegetation
planted, and the streambed cleared of fine sediment. The first .3 mile of the creek lies in the 100-
year floodplain of the Puyallup River. The lower reaches of the channel could also serve as off-
channel rearing habitat for juvenile salmonids in the Puyallup River. A discussion of the various
aspects of the stream condition follows in Section 8.2.1.

The capital improvement that can restore fish habitat in VVan Ogles Creek is CIP-23-VO1-RSTO01,
in conjunction with programs PRG-00-02, PRG-00-04, PRG-00-05, PRG-00-06, and PRG-00-09.
These programs and CIPs are described further in Chapter 9. The CIP restorations project will
improve all aspects of stream conditions as they are described below.

8.2.1 Sparse or Absent Riparian Corridors

Problem Description

Most of the length of VVan Ogles Creek has a sparse or absent riparian corridor. The first 0.3 river
mile (RM) of the creek flows between Riverside Drive East and the Riverside County Park before
passing through a culvert under Riverside Drive East. The riparian corridor along this reach exists
only on one side of the creek (the park side).

Beyond the Riverside Drive culvert, the stream passes through industrial and then agricultural land
areas up to its headwaters where it becomes ditches for farm drainage. The riparian corri-dors here
are very narrow, with sparse trees providing sporadic shade. Invasive vegetation, such as reed
canarygrass and Himalayan blackberry, grow in several places along the stream banks.

Conceptual Solution

It is recommended that riparian corridors be widened and planted along the first 1.5 miles of
channel from the mouth to 92nd Street East. This is easily achieved where the creek runs through
the Riverside County Park. However, beyond that the park is private property. Approval,
cooperation and participation by landowners will be essential. Public education will be useful in
helping the property owners understand the benefits of participation in stream enhancement for
them and the community.

Providing shade along riparian corridors will help maintain stream temperatures, shade out non-
native invasive plants, and provide a source of woody debris to the stream.
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8.2.2 Fine Sediment Burying Streambed Gravel

Problem Description

The agricultural nature of the Van Ogles Creek and lack of riparian corridor to filter fine sediments
from runoff results in much fine sediment in the creek. In addition to this, the topography is very
flat so the low slope along the creek is not sufficient to move the sediment downstream efficiently.
Significant quantities of fine sediment can be seen in the channel burying spawning gravel and
also building up along the banks.

Conceptual Solution

Providing a riparian corridor along the stream to protect banks and placin iment traps at farm
discharge points are the primary actions that will help reduce sediment to Vvan Ogles Creek. The
more structure and complexity that can be naturally restored to the stream, the more the channel
will be able to return to its inherent sediment transporting processes.

If sediment continues to accumulate once these measures are in place, a more detailed study should
be made of the creek to identify remaining sediment sources. If necessary, sediment traps could be
built in key places along the channel to capture and retain fines. Sediment traps require regular
maintenance to remove sediment and retain capacity.
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8.2.3 Low Channel Complexity

Problem Description

Over the past century, Van Ogles Creek has lost much of the channel complexity that provides
prime habitat conditions for fish because of historic agricultural practices. Complex features such
as LWD, pool riffle intervals, sinuosity, gravel bars, and bank vegetation have been removed from
the stream, greatly reducing the habitat value.

Conceptual Solution

Significant portions of the length of VVan Ogles Creek could benefit from recreating a riparian
corridor. Over time, the complex features found in forested channels would reestablish with LWD
recruitment from the riparian corridor generating pools and stabilizing the bed and banks.
Restoring these stream features provides quality habitat, clean spawning gravel, stable banks, and
improved water quality.

Since most of the stream corridor is privately owned, we recommend the programmatic actions
described in Chapter 9 for initiating stream restoration on private properties including education,
incentive programs, and acquisition programs.

8.2.4 Fish Barrier Culvert VO1-C01

Problem Description

The culvert that conveys Van Ogles Creek under Riverside Drive E is a 48-inch round precast
concrete pipe that is listed in the Pierce County Conservation District (Conservation District)
culvert inventory as a fish passage barrier. The slope of the existing culvert is 1.5 percent overall
with a slope break that has resulted from sectional pipe segments coming apart. This blockage is
only a partial barrier because residents have reported fish further upstream.

Analytical Approach

The stream simulation method from the Washington State Department of Fish and Wildlife
(WDFW) manual was used to design fish passage at road crossings (WDFW 1999). This is the
most conservative method in the manual. With this method, culvert sizes are determined using the
following formula:

Weutvert = 1.2 Wehannel bed + 2 ft (W = W|dth)

Because no flooding occurred with the existing culvert, an enlarged new culvert sized according to
the formula will not create flooding.
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8.3.5 Low Channel Complexity

Problem Description

Over the past century, Ball Creek has lost much of the channel complexity that provides prime
habitat conditions for fish. Complex features such as LWD, pool riffle intervals, sinuosity, gravel
bars, and bank vegetation have been removed from the stream to accommodate development,
greatly reducing the stream’s habitat value.

Conceptual Solution

Significant portions of the length of Ball Creek could benefit from recreating a riparian corridor.
Over time, the complex features seen in natural channels would be reestablished in Ball Creek.
LWD recruitment from the riparian corridor (trees falling into the stream) would create pools and
other stream features that help stabilize the bed and banks. Restoring these stream features would
provide quality habitat, clean spawning gravel, stable banks, and improved water quality.

Where stream corridors are privately owned and CIPs are difficult to implement, we recommend
the programmatic actions described in Chapter 9 for initiating stream restoration on private
properties. Specifically recommended are PRG-00-04 to acquire riparian land and PRG-00-06 to
educate land owners and encourage public participation in restoration.

8.3.6 Fish Barrier Culvert BC2-C05

Problem Description

This culvert is under a footpath on private property (154™ Avenue East and 106th Street East). A
generalized location is shown on Figure 8-1. The footpath provides access to the portion of a
backyard that is north of the creek. The culvert consists of twin 24-inch corrugated metal pipes
(CMPs) that are 11-feet long. The culvert is listed as a barrier because the slope of the culvert
invert is more than 1 percent (1%).

Analytical Approach

This culvert is listed as a fish barrier in the Conservation District culvert inventory. The
Conservation District used the method provided in the WDFWs Fish Passage Barrier and Surface
Water Diversion Screening Assessment and Prioritization Manual to determine the status of each
culvert in their inventory.

Conceptual Solution

Because this footpath is over a small stream, a solution may be to construct a small bridge across
the stream for pedestrian access to the back portion of the lot. Because this is private property, the
property owner’s permission would be required. Removing the culvert would open about 0.1 mile
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of channel upstream until the next culvert. Though this is not much of the overall channel, the
culvert is furthest downstream of all the blockage problems and would need to be replaced before
fish could access any of the other reaches.

There is a possibility that other fish blockages are present further downstream on a property where
access was denied by the property owner. The uncertainty could be rectified if this property is
acquired as suggested in Section 8.3.2.

8.3.7 Fish Barrier Culvert BC1-C07

Problem Description

A 36-inch precast concrete culvert conveys Ball Creek under 106th Street East. This culvert is not
only a fish passage barrier, but also creates frequent flooding problems. The culvert is listed in the
Basin Plan as a flooding problem and is addressed in Section 6.2, which recommends replacing the
culvert to reduce flooding and to make it fish passable. Opening this culvert to fish passage would
allow fish access to an additional 0.3 mile of stream upstream from the culvert under Pioneer Way
East (Section 8.3.8).

This culvert is also responsible for periodic flooding. See also Section 6.3.3.

Analytical Approach

The culvert is both a flooding and fish blockage problem. Culverts sized for fish passage typically
exceed the necessary design capacity for flood flows. Therefore, to avoid constructing another
barrier to fish passage, the conceptual solution for this culvert uses the fish passage criteria for the
stream simulation option presented in the WDFW Fish Passage Design at Road Crossings Manual.
Average stream width was estimated to be eight-feet based on field observations. The hydraulic
model developed for Ball Creek was used to verify that this culvert is adequate for carrying flood
flows.

Conceptual Solution

The existing culvert should be replaced with a 12-foot-wide culvert for fish passage. A circular
culvert of this size, counter sunk to 50 percent (50%), would increase the elevation of the roadway
over the culvert by about four-feet. Therefore, we recommend a 12-foot by 5-foot box culvert that
is 31-feet long, counter sunk and filled with three-feet of streambed gravel so that there is at least a
two-foot opening above the bed. This would allow the road elevation to remain consistent and still
provide the needed width. The conceptual solution for this problem is presented in Chapter 9 as
CIP-23-BC1-C07.

The project should include stabilizing (through restoration) the eroded bank upstream of the
culvert to reestablish the mean channel width. This will help reduce the amount of sediment that
accumulates in the area. The bank on the outside of the bend should be reinforced with a
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combination of rock and large wood with flow deflectors to further protect the bank from high
velocity flows in a manner consistent with WDFW’s Integrated Streambank Protection Guidelines
(2003). Identifying and controlling upstream sediment sources could also reduce the influx of
sediment to the stream.

Downstream conditions for both flooding and fish passage should be addressed in conjunction
with replacing the 106th Street East culvert. Increasing the capacity of this culvert will increase
flow in the downstream reaches during large events. Six culverts on private land below 106th
Street East could be affected by this replacement. This Basin Plan recommends replacing several
of the downstream culverts to address fish passage and flooding problems. Downstream culverts
that are not replaced either before or in conjunction with replacing the 106th Street East culvert
may see increased flooding.

Designing the 106th Street East culvert to allow fish passage is only beneficial if there is
accessibility to the culverts in the lower stream reach. Some of the downstream culverts are
known to be barriers to fish and are recommended for replacement in this Basin Plan. Three
culverts near the mouth of the creek are inaccessible because they are on private property and
therefore have not been evaluated for fish passage. Nevertheless, the culverts will also need to be
addressed in connection with the 106th Street East culvert replacement.

8.3.8 Fish Barrier Culvert BC1-C08

Problem Description

This is the culvert under Pioneer Way south of 106th Street East. The culvert consists of two
pipes; one is an 18-inch CMP that is 58-feet long, and the other is a 24-inch cast-in-place concrete
(CPC) pipe that is 59-feet long. On the downstream end, both pipes are 18-inch precast concrete
pipes. This indicates that there is likely a slope break somewhere along this culvert. The culvertis
considered a fish barrier for this reason and because both pipes have a slope of more than 1 percent
(1%). Upstream of this barrier is 0.5 mile of stream before the next barrier is encountered.

Analytical Approach

The stream simulation method from the WDFW manual was used to design fish passage at road
crossings (WDFW 1999). This is the most conservative method in the manual. With this method,
culvert sizes are determined using the following formula:

Weuwert = 1.2 Wehannerbed + 2 ft (W = width)

No flooding occurred with the existing culvert. No flooding is expected to occur due to an
enlarged new culvert.
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Conceptual Solution

Replace the existing culvert with a 12-foot by 5-foot box culvert, 60 feet long, that is counter sunk
along the gradient of the stream.

8.3.9 Fish Barrier Culvert BC1-C09

Problem Description

This culvert (comprised of two pipes) sits under a publicly owned dirt road that parallels the
railroad on the west side of Pioneer Way. The twin 24-inch CMPs are 38-feet long and are
impassable to fish because the slope exceeds one percent (1%). This is the last identified fish
barrier at the top of the creek and would open an additional 0.4 mile of creek habitat if replaced.
The location of this culvert is shown on Figure 8-1.

Analytical Approach

The stream simulation method from the WDFW manual was used to design fish passage at road
crossings (WDFW 1999). This is the most conservative method in the manual. With this method,
culvert sizes are determined using the following formula:

Weutvert = 1.2 Wehannel bed + 2 Tt (W = W|dth)
No flooding occurred with the existing culvert. No flooding is expected to occur due to the new
enlarged culvert.
Conceptual Solution

It is recommended that this culvert be replaced with a 12-foot by 5-foot box culvert, 40-feet long,
that is counter sunk along the gradient of the stream.

8.3.10 Undetermined Fish Barriers

Problem Description?

Two culverts on Ball Creek are listed in the Pierce County Conservation District Inventory as
undetermined. In addition, three or possibly four culverts near the mouth of the creek are
potentially unknown barriers because the property owner has not given permission for these
culverts to be evaluated.

2 Ball Creek has only one culvert, BC2-C06, which has been established as being neither a flooding problem nor a fish
passage barrier.
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The two culverts in the inventory are (shown on Figure 8-1):

e BC2-C04 — Culvert under a backyard footpath on private property, currently 24-inch-
diameter, 16-foot-long

e BC1-C11 - Culvert under Old Military Road East, currently 42-inch-diameter, 63-foot-long

Analytical Approach

The culverts were analyzed according to the method described in the WDFW Fish Passage Barrier
and Surface Water Diversion Screening Assessment and Prioritization Manual for analysis of
“Level B” culverts. Manning’s equation was used to calculate flow velocities. The hydraulic
model, developed to evaluate flooding, was used to provide input flow data to confirm the results.

Conceptual Solution

Culvert BC2-C04 was found in the analysis to be passable by fish. However, the culvert was also
determined by modeling (see Chapter 6) to flood at a 50-year event. Therefore, this culvert is
recommended for replacement on the basis of flooding.

Culvert BC1-C11 was found to exceed the velocity threshold of four-feet per second (fps) (as
listed in WAC 220-110-070 for adult trout and other salmonids) at high flows. Following the
WDFW fish passage design manual, a 12-foot by 5-foot box culvert, 63-feet long, is recommended
as a replacement. The slope of the culvert should follow the gradient of the streambed if possible.

Replacement of this culvert is not critical because it lies near the stream headwaters where habitat
value is low and spawning or rearing is unlikely.

8.4 Fennel Creek

Fennel Creek drains most of the upland plateau in the northeast part of the Basin. Chinook and
coho salmon use the lower reaches up to Victor Falls, which acts as a natural fish barrier restricting
anadromous fish from the upper reaches.

The Fennel Creek Basin is undergoing rapid residential development. Following, is a discussion
of the various aspects of the stream condition.

The CIP that will serve to restore fish habitat in Fennel Creek is as follows: CIP-23-FC1-RSTO01,
in conjunction with programs PRG-00-02, PRG-00-04, PRG-00-05, PRG-00-06, and PRG-00-09.
These programs and CIPs are further described in Chapter 9.
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8.4.1 Sparse or Absent Riparian Corridors

Problem Description

Riparian corridors are sparse or absent along most of the upper reaches from the headwaters of
Fennel Creek down to Rhodes Lake Road near Victor Falls. Beyond this location, the riparian
corridors are fully forested to the creek’s mouth. Most areas adjacent to the creek are agricultural
and rural-residential areas.

Conceptual Solution

Replanting trees along the stream banks in as many locations as possible will help to revegetate
and reconnect the riparian corridor. This can be facilitated by the programmatic and proposed CIP
recommendations discussed in this section and Chapter 9. Providing shade along the stream will
help maintain stream temperatures, shade out non-native invasive plants, and provide a source of
woody debris to the stream channel.

A restoration project (CIP-23-FC1-RST01) could be undertaken to restore the three reaches of
Fennel Creek between SR-410 and Kelly Lake Road. The project could address the loss of the
riparian corridor and loss of channel complexity described in Section 8.4.2 below. Most of the
land adjacent to the creek is private property. Several properties are large hobby farms.
Cooperation of these landowners could benefit long reaches of the stream while involving a few
property owners.

Public education of the people with stream corridors across their property would also help improve
habitat for the creek’s resident trout on private property and help to maintain water quality. This
could be accomplished by implementing PRG-00-06, the Education, Outreach, and Technical
Assistance Program. A part of the program is intended for property owners who want to be good
stewards of streams and floodplain areas on their property, but could use information on the
practical means of doing so.

8.4.2 Low Channel Complexity

Problem Description

The loss of channel complexity in Fennel Creek has taken place mostly in the reaches upstream of
Victor Falls. Although the creek has resident cutthroat trout in the upper reaches, this part of the
creek is not accessible to salmonids because of the natural barrier at the falls. Nevertheless, the
character of the upper reaches affects temperature, dissolved oxygen levels and similar water
quality characteristics.
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Conceptual Solutions

Restoration of the upper sections of Fennel Creek would not only benefit resident cutthroat, but
also anadromous fish in the lower reaches. Restoring stream complexity would provide quality
habitat, clean spawning gravel, stable banks, and improved water quality. Restoration of the full
1.6 miles of this creek can be broken down by the segments of the creek defined during the stream
assessment (shown on Figure 4-11) and divided into phases as described in CIP23- FC1-RSTO1.

Public education of the people with stream corridors across their property would also help improve
habitat for the creek’s resident trout on private property and help to maintain water quality. This
could be accomplished by implementing PRG-00-06, the Education, Outreach, and Technical
Assistance Program.

8.5 Canyon Falls Creek

Canyon Falls Creek flows from springs on the east valley wall south of Fennel Creek. The creek
supports small runs of coho, chum, and pink salmon and winter steelhead as far as McCutcheon
Road.

8.5.1 Fish Barrier Culvert CFC1-C01

Problem Description

The Conservation District inventoried the culvert under McCutcheon Road and listed it as an
unknown fish passage barrier. McCutcheon Road crosses Canyon Falls Creek at about 0.6 river
mile from its mouth. The 36-inch precast concrete pipe was submerged on either end with a slope
of 1.3 percent, which created a partial blockage to fish due to high velocities. Fish passage
through this culvert was possible but difficult. This is confirmed by field visits during spawning
season where many salmon carcasses were found on the downstream end but only a few on the
upstream side.

There is approximately 0.25 mile of spawning habitat above this culvert. The upstream reaches
are good habitat with clean gravel, fully forested riparian corridors, and adequate water quality. At
the end of the 0.25-mile stream reach is a commercial fish hatchery. Migrating fish are unable to
go beyond the hatchery.

Conceptual Solution

This culvert was replaced by the Roads Division during the summer of 2003.
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8.6 Horsehaven Creek

Horsehaven Creek has its headwaters on the plateau above the Puyallup River valley wall in the
southwestern corner of the Basin. The creek flows down into the valley and then across the flat
valley bottom to the Puyallup River. The creek supports coho and chum salmon and cutthroat
trout. A discussion of the various aspects of the stream condition follow. CIPs that will serve to
restore fish habitat in Horsehaven Creek are CIP-23-HH1-RST01, CIP-23-HH1-ACO01, and CIP-
23-HH1-ACO02 in conjunction with programs PRG-00-02, PRG-00-04, PRG-00-05, PRG-00-06,
and PRG-00-09. These programs and CIPs are further described in Chapter 9.

8.6.1 Sparse or Absent Riparian Corridors

Problem Description

Aerial photographs show sparse or absent riparian corridors along Horsehaven Creek in a number
of places. The first river mile of the creek is relatively shaded with a healthy riparian corridor.
However, upstream from 176th Street East, the stream passes into mostly agricultural and
residential land with only a few areas of trees along the river. This condition persists upstream for
about 1.7 river miles until well beyond the Orting-Kapowsin Highway. Beyond the Orting-
Kapowsin Highway, the forest canopy returns and extends up the valley wall to the stream’s
headwaters.

Conceptual Solution

Replanting trees along the stream banks in as many locations as possible will help to reconnect the
riparian corridor, also will shade Horsehaven Creek to help maintain stream temperatures, shade
out non-native invasive plants, and provide a source of woody debris to the stream for channel
complexity. Please refer also to the CIP projects for riparian corridor restoration discussed in

Chapter 9.

Most of the adjacent land along the creek is private property and will need the cooperation of
landowners for restoring riparian corridors. Many of the lots are large hobby farms so gaining
cooperation with even a few landowners could significantly enhance the creek’s riparian corridor.

8.6.2 Sediment Accumulation in Lower Reaches

Problem Description

Fine sediment has built up in the lower reaches of Horsehaven Creek burying spawning gravels to
a depth of several feet. This section of creek near the confluence with the Puyallup River provides
valuable refuge for spawning fish and rearing area for fingerlings. Much of the sediment is
assumed to come from local hobby farms and other agricultural practices upstream.
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Conceptual Solution

The property from 168th Street East to the mouth of the creek is undeveloped and has relatively
high habitat value with fully vegetated riparian areas. This property should be preserved through
acquisition to protect its existing floodplain habitat value. Additional actions could include
removing fine sediment from the streambed to provide 0.5 mile of spawning and rearing habitat for
salmonids. It is recommended that upstream sediment sources be identified and eliminated or
reduced to prevent further accumulation of fines in the future.

8.6.3 Stream Bank Damage from Livestock

Problem Description

At several locations along Horsehaven Creek, stream banks have been damaged or continue to be
damaged by livestock. These places are highly susceptible to erosion and contribute fine sediment
and fecal coliform bacteria to the stream.

Conceptual Solution

It is recommended that livestock access to the stream be controlled with either fencing or
vegetated riparian corridors (CIP-23-HH1-RSTO01) or a combination of both (see recommendations
in Chapter 9). Controlling cattle access reduces the amount of bank trampling. Public education
and financial support to implement other ways to water livestock could be a valuable part of
gaining participation from landowners.

8.6.4 Fine Sediment Burying Streambed Gravel

Problem Description

Fine sediment is abundant in Horsehaven Creek from agricultural practices and site development
activities. Dairy farms, hobby farms, and other operations that allow livestock to access the creek
have been a major contributor. Land development practices have allowed soil to stay exposed
during rains without sufficient erosion and sedimentation controls. Fine grains fall out of the water
often far from their origin. The shallow gradient of most of these streams is not effective at
keeping fine sediment suspended so that it can be transported out of the system.

Conceptual Solution

The fine sediment in Horsehaven Creek can be dealt with in a variety of ways. It is recom-mended
that sediment sources be identified and eliminated or reduced. Sediment traps could also be built
along the channel to capture and retain fines. Revegetating stream corridors will also help filter
silt-laden runoff and reduce fine sediments from entering the stream (see Section 8.6.1).
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The more natural structure and complexity that can be restored to the stream (see Section 8.6.5),
the more the channel will be able to return to its natural sediment transporting processes.

8.6.5 Low Channel Complexity

Problem Description

Over the past century, Horsehaven Creek has lost much of the channel complexity that provides
prime habitat conditions for fish. Complex features such as LWD, pool riffle intervals, sinuosity,
gravel bars, and bank vegetation have been removed from the stream greatly reducing habitat
value.

Conceptual Solution

Significant portions of Horsehaven Creek could benefit from replacing the riparian corridor. Over
time, the complex features could be reestablished through LWD recruitment from the riparian
corridor, which would help generate pools and stabilize the bed and banks.

Since the stream corridor is privately owned, we recommend the programmatic actions and CIPs
described in Chapter 9 for initiating stream restoration on private properties including education,
incentive programs, and acquisition programs.

8.6.6 Fish Barrier Culvert HH4-C05

The culvert allowing Horsehaven Creek to pass under 150" Avenue East (a public road) consists
of twin pipes. The culvert is twin 36-inch diameter precast concrete pipes.

The homeowner at the upstream end of the pipes has placed boards across the lower half of the
pipe opening to create a decorative pond on his property. The Conservation District culvert
inventory claims that these boards create a barrier because they cause the flow to drop into the
upper end of the pipe and suggest that if the boards were removed, the culvert would not be a
barrier.

The property owner has reported that fish pass through this culvert very regularly and the owner
does not believe the boards create a barrier. The property owner removes the boards during high
flows to prevent flooding. There is roughly 1.0 mile of channel upstream of this culvert before the
next blockage is encountered as shown on Figure 8-1.

The road at this location flooded once to a depth of six (6) inches during the 1996-97 storm.
Conceptual solutions to the barrier to fish passage problem are discussed in Chapter 6 with the
flooding problems; this chapter recommends a culvert replacement design with baffles to
accommodate low-flow fish passage and high-flow stormwater conveyance.
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8.6.7 Fish Barrier Culvert HH5-C10

Problem Description

A private driveway culvert just north of the Orting-Kapowsin Highway conveys Horsehaven Creek
under the residential driveway. The culvert is a 36-inch-diameter precast concrete pipe that is 38-
feet long. The slope of this culvert is severe, at 2.3 percent (2.3%), and is the reason this culvert is
listed as a barrier to fish. Upstream of this culvert is about 0.35 mile of channel before the next
barrier is encountered.

Analytical Approach

The stream simulation method from the WDFW manual was used to design fish passage at road
crossings (WDFW 1999). This is the most conservative method in the manual. With this method,
culvert sizes are determined using the following formula:

Weuwert = 1.2 Wehannerbea + 2 ft (W = width)

Because no flooding occurred with the existing culvert, the new culvert will also not flood because
it has much greater capacity.

Conceptual Solution

Replace this culvert with a 12-foot-wide by 5-foot-high box culvert, 38-feet long, that can allow
the natural bed material to move through and the slope of the channel to equilibrate. Because this
culvert is on private property, this project will be referred to the Conservation District.

8.6.8 Fish Barrier Culvert HH5-C13

Problem Description

This culvert is under a footpath on private property only a few feet from the culvert under 162nd
Avenue East. The culvert is a 24-inch diameter precast concrete pipe with a steep slope of 2.3
percent (2.3%).

According to the culvert inventory, this culvert is a barrier because it is submerged and has riprap
blocking the downstream end of the pipe. There is also significant sediment in the pipe creating
the potential for clogging.

Above this point, the stream becomes smaller and merges with its headwater wetlands.
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Analytical Approach

The stream simulation method from the WDFW manual was used to design fish passage at road
crossings (WDFW 1999). This is the most conservative method in the manual. With this method,
culvert sizes are determined using the following formula:

Woeuvert = 1.2 Wenannel bed + 2 Tt (W = W|dth)

Because no flooding occurred with the existing culvert, the new culvert will also not flood because
it has much greater capacity.

Conceptual Solution

Since this is a footpath over a small stream, we recommend a small bridge as a replacement for the
blocking culvert. This would allow a natural channel to be restored underneath. Coordination
with the property owner would be needed and could be facilitated by programmatic
recommendations related to public education discussed in Chapter 9.

Because this culvert is on private property, this project will be referred to the Conservation District
for implementation.

8.6.9 Unknown Fish Barrierss:

Four culverts have been identified on Horsehaven Creek and are listed in the Conservation District
drainage inventory as “Level B” barriers. A “Level B” barrier is a culvert that has been assessed
with the WDFW fish barrier screening criteria and needs hydraulic analysis to make a final
determination if it is fish passable. These four culverts are listed below in order from downstream
to upstream:

1. HH1-CO01 - Culvert under 168th Street E (168th Street E culvert, public)
2. HH4-C04 — Culvert under private road off 150th Avenue (17916 150th Avenue E, private)
3. HH4-C06 — Culvert under 184th Street E (18213 150th Avenue E, private)

In addition to these culverts, two more were found during field visits. One of these is a driveway
culvert on private property off of 188th Street East where the stream gauge was placed for this
Basin Plan. There is a 36-inch CMP here that is unlikely to be a fish barrier.

The other culvert is a backyard livestock crossing with a 36-inch precast concrete pipe. These
culverts are shown on Figure 8-1.

3 Four culverts on Horsehaven Creek present neither a flooding nor a fish barrier problem. These are HH5-C09, HH5-
C11, HH5-C12, and HH5-C14.
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Analytical Approach

These culverts were analyzed according to the method described in the WDFW Fish Passage
Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual for analysis
of “Level B” culverts. Manning’s equation was used to calculate flow velocities. The hydraulic
model developed to evaluate flooding was used to provide input information and also to verify the
results.

Conceptual Solution

Velocities for culvert HH1-CO1 are below the threshold value of 4 fps (as listed in WAC 220-110-
070 for adult trout and other salmonids) at high flows and the minimum depth requirement is also
met. Therefore, this culvert is not a fish barrier and does not need to be replaced.

HH5-C04 consists of twin culverts. These twin culverts allow the Horsehaven Creek to pass under
a private road just west of 150" Ave East. This is likely to be a fish barrier based on visual
inspection, but no formal investigation has been done. This project will be referred to the
Conservation District for determination and implementation.

Field visits to barrier HH4-CO06 revealed that this is not a culvert but rather a small dam created by
a property owner to make a decorative pond on the property. The owner has observed fish passing
beyond this weir. This site is most likely a partial fish barrier. Because the obstruction is on
private property, this case can best be addressed with programmatic measures related to public
education regarding stream function, which is discussed in Chapter 9.

It is recommended that culverts HH5-C15 and HH5-C16 be formally evaluated and added to the
inventory. These projects will be referred to the Conservation District for determination and
implementation.

8.7 Coordination with Pierce Conservation District

Culverts on private property that are fish passage barriers or that have an unknown status will be
referred to the Conservation District. The Conservation District has a program for working with
land owners on an individual basis to determine if culverts are fish passable and assisting in
replacing those that present barriers to fish passage. The culverts that will be referred to the
Conservation District are presented in Table 8-1.
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Table 8-1
Private Property Culvert/Fish Barrier Issues
Conservation District
ID No. ID No. Location Status
VO1-CO2 R052622h 7800 block Riverside Drive Unknown barrier
VO1-C04 R052717b 16400 block78th Street E Barrier
VO1-C05 R052716b 16400 block 78th Street E Unknown barrier
VO1-C06 R052717a 16400 block 78th Street E Barrier
VO1-C07 No ID number Near Elhi Road Unknown
VO1-C08 No ID number 8300 block 170th Avenue E Unknown
VO1-C09 No ID number 16800 block 92nd Street E Unknown
HH5-C04 R051115b 17900 block 150 Ave E. Barrier
HH5-C10 R051118a Orting Kapowsin Road Barrier
HH5-C13 R050520a 19600 block 162nd Avenue E Barrier
@) Pierce County Public Works & Utilities 8-24 www.piercecountywa.org/water

Water Programs Division



	Alderton Creek
	Van Ogles Creek
	Sparse or Absent Riparian Corridors
	Conceptual Solution

	Fine Sediment Burying Streambed Gravel
	Conceptual Solution

	Low Channel Complexity
	Conceptual Solution

	Fish Barrier Culvert VO1-C01
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert VO1-C04
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert VO1-C06
	Analytical Approach
	Conceptual Solution

	Undetermined Fish Barriers
	Analytical Approach
	Conceptual Solution


	Ball Creek
	Fish Blockage at Mouth of Ball Creek
	Conceptual Solution

	Potential Property Acquisition
	Conceptual Solution

	Sparse or Absent Riparian Corridors
	Conceptual Solution

	Fine Sediment Burying Streambed Gravel
	Conceptual Solution

	Low Channel Complexity
	Conceptual Solution

	Fish Barrier Culvert BC2-C05
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert BC1-C07
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert BC1-C08
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert BC1-C09
	Analytical Approach
	Conceptual Solution

	Undetermined Fish Barriers
	Analytical Approach
	Conceptual Solution


	Fennel Creek
	Sparse or Absent Riparian Corridors
	Conceptual Solution

	Low Channel Complexity
	Conceptual Solutions


	Canyon Falls Creek
	Fish Barrier Culvert CFC1-C01
	Conceptual Solution


	Horsehaven Creek
	Sparse or Absent Riparian Corridors
	Conceptual Solution

	Sediment Accumulation in Lower Reaches
	Conceptual Solution

	Stream Bank Damage from Livestock
	Conceptual Solution

	Fine Sediment Burying Streambed Gravel
	Conceptual Solution

	Low Channel Complexity
	Conceptual Solution

	Fish Barrier Culvert HH4-C05
	Fish Barrier Culvert HH5-C10
	Analytical Approach
	Conceptual Solution

	Fish Barrier Culvert HH5-C13
	Analytical Approach
	Conceptual Solution

	Unknown Fish Barriers
	Analytical Approach
	Conceptual Solution


	Coordination with Pierce Conservation District

