“‘ \‘. moe Sa - > . “\ o't / i "’—‘.‘ﬁ" v .
Presented by: Christa Strickwerda, Fish

. . erIeS g WATERSHED
Biologist, The Watershed Company ,

Project Leaders: Greg Johnston, Sr. Fisheries
Biologist, The Watershed Company; llapa Bay

Regional
Ron Craig, Vice President, Willapa Bay Regional  Fisheries
Fisheries Enhancement Group Group

N Enhancement



J . <N

INTRODUCTION

Willapa Bay Regional Fisheries
Enhancement Group (WBRFEG)

Designed by The Watershed
Company (TWC) - 2004

* Primarily funded by a Salmon Recovery
Funding Board (SRFB) grant

* Washington Department of Natural
Resources (DNR) acted as a partner

Construction (NDC Timber) - 2005

* funded by SRFB, Pacific County, Fish
America, DNR, WBRFEG, and
Ron Craig (in-kind)

Performance Monitoring (TWC) -
2006-2008

*  funded by WBRFEG
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Initial Assessment — oxbow Creek:

Willapa River Basin Fish Passage Barrier
. Assessment — July 2002

* Dense canopy

* Siltstone bedrock

* No functioning LWD

* Minimal gravel/cobble

* Limited rearing and spawning habitat
* Migratory corridor for adult salmonids
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*  Primary Fish Habitat Deficiencies

1) Scarce large woody debris

2) Deficient in streambed spawning
gravel

3) Partial fish passage barriers due to
deteriorating culverts
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1. Improve fish passage conditions at
a) road crossings and
b) over bedrock cascades

2. Enhance gravel substrate retention capacity

....ultimately improving fish passage and
salmonid spawning and rearing habitat



“In-stream log structures distributed throughout the lower
stream would provide overhead cover within pool areas
while trapping cobble and gravel substrate materials to
overlay areas of exposed bedrock.”
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* Construction: July - October 2005

* Replacement of 2 road culverts

* Installed 76 pieces of LWD
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DESIGN & II\/IPLEMENTATION

Manta Ray and Joslyn Rock Anchors
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* Focus on log structure condition and functionality

* Physical and Biological Monitoring:
* Log Structure
* Gravel Accumulation
* Stream Habitat
* Fish Use Snorkel
* Benthic Invertebrate




PHYSICAL MONITORING

* Detailed inspection and photo record of the 20 Iog

structures and 2 culverts

*  Log Configuration or Anchoring Condition
*  Wood/Debris Type and Frequency

* Gravel
d Pool Formation and Condition
td Habitat

*  Fish Passage Condition
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* No missing logs

* A few minor changes in log configuration
* Only one anchor failed and was reinstalled
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Comparison of Proportions of Placed and Naturally-Recruited Logs,
May 2006 — May 2008

Location and Type May 2006 May 2007 May 2008

Number Percent Number Percent Number Percent

Below Oxbow Road

Placed 64 88 64 73 64 58
Natural 9 12 24 27 47 42
Total 73 100 88 100 111 100

Below DNR Road

Placed 12 86 12 80 12 80
Natural 2 14 23 20 3 20
Total 14 100 15 100 15 100
Combined

Placed 76 87 76 74 76 60
Natural 11 13 27 26 50 40

Total 87 100 103 100 126 100
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* Gravel Accumulated!

* near and in response to placed log structures
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Third year (2008) monitoring conclusions:

* Too high

* Did not span channel
Cross-section

* Gravel bars not
currently increasing
pool depth




Increased

Habitat complexity

Number and quality of pool
habitats

Number of riffle habitats

Areas covered by gravel
and cobble substrates
Gravel Iin pools (increased

from 25% to 39% between 2007
and 2008)
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Decreased

* Average length per riffle

* EXposed bedrock areas
(decreased from 53% to 26%)
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* Box culverts fish
passable

* All log structure
complexes fish
passable




BIOLOGICAL MONITORING
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* Evaluated for EPT-richness and
Order diversity

sensitive = Ephemeroptera(mayflies),
Plecoptera (stoneflies),
Trichoptera (caddisflies)
(EPT)

tolerant = diptera, gastropoda, coleoptera, etc.
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BIOLOGICAL MONITORING

Number of Macroinvertebrates Sampled in each Monitoring Year Number of
o0 Individuals
counted at each
- of the four
_ 0 m Ephemeroptera|| SEIMPlE locations
§

O Plecoptera .
300 O Trichoptera over_the_ entire
200 B Other monitoring
- L period.

Yearl Year2 Year3 Yearl Year2 Year3 Yearl Year2 Year3 Yearl Year2 Year3
. A N 7 \o 7  \. >y
Site'One Site Two Site'Three Site'Four

Monitoring Year and Sample Site Number

*  Macroinvertebrate counts increased after Year 1 and were
relatively constant in Years 2 and 3
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RESULTS: BIOLOGICAL MONITORING

Percent of Sample

100%
90% -+
80% -+
70% -+
60% -+
50% -+
40% ~
30% -+
20% -+
10% -

0% -

EPT Richness in each Monitoring Year

EPT-richness at

Site

=

Site 2 Site 3 Site 4aSite 1 Site 2 Site 3 Site 4 Site 1 Site 2 Site 3 Site 4y

each sample
location during the
3-year monitoring
period.

O Other taxa richness
B EPT richness

Y Y
Year Two

hd

Year One Year Three

Monitoring Year and Sample Site Number

EPT richness = Total EPT body forms / Total invertebrate body forms

* EPT-richness and Order diversity was consistently high

* Ephemeroptera (mayflies) had the highest overall richness
and the highest overall diversity at all sites

* Trichoptera (caddisflies) had the lowest richness overall



“m NS . ST T

BIOLOGICAL I\/IONITORING

* Fish Use Snorkel Survey

* Assessed the relative abundance and species composition
of salmonids utilizing pool habitats

Willapa River Confluence
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BIOLOGICAL I\/IONITORING

* |dentified species:
*  Chinook
* Coho
* Rainbow Trout/Steelhead
* Cutthroat Trout
* Lamprey
* Sculpin

* Cutthroat Trout - largest fish observed, ranging 5-8 inches

* Coho salmon - most abundant

* Fish densities were relatively equal and generally increased
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1. Improve fish passage conditions at
a) road crossings and
b) over bedrock cascades
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2. Enhanced gravel substrate retention capacity
Improving fish passage and salmonid
spawning and rearing habitat.

2009 — After
Coho Female Partially Spawned Out
Recovered Upstream of Oxbow Rd.
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2009 - After



For continued Oxbow Creek success:

* Add supplemental gravel substrate materials
below each of the 2 road crossings

* Add additional log structures upstream of
Oxbow Road

For future projects:

* Pre-construction physical and biological
monitoring

* Additional post-construction monitoring
beyond three years
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* Gravel Definitely Accumulated!
* Streambed Profile Raised
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and Ron Craig

* Greg Johnston, Aaron Bosworth, Dan Nickel, Nell
Lund, Mike Foster, Tracy Durnell and Bill Way of The
Watershed Company

* John Evans and NDC Timber Co.

* Funding sources:
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* Willapa Bay
Regional Fisheries
" Enhancement Group

Presented by:
Christa Strickwerda,

Fisheries Biologist,

The Watershed Company




Oxbow

* Gravel Definitely Accumulated!
* Streambed Profile Raised



