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SR 520 Medina to SR 202: Eastside transit and HOV Project
(Yarrow Creek Streams) Mitigation Site

USACE NWS-2009-562

General Site Information

USACE Number NWS-2009-562

WDFW HPA Number 117685-5

Along the SR 520 corridor,

Mitigation Location east of Lake Washington,
Bellevue, WA

LLID Number Pending

Construction Date 2010-2014

Monitoring Period 2015-2024

Year of Monitoring 1 of 10
Permanent Temporary

Type of Project Impact Stream Buffer Stream Buffer

Area of Project Impact® | 1.83 acres 3.01 acres

Stream Buffer | Stream Buffer

Type of Mitigation Creation Enhancement

Planned Area of

Mitigationl 2.1 acres 3.09 acres

! Impact and planned area of mitigation acreage sourced from Medina to SR 202: Eastside Transit and HOV Project Final Streams Mitigation Report
WSDOT 2010.
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Summary of Monitoring Results and Management Activities (2015)

Performance Standards

2015 Results

Management Activities

Habitat structures installation will be verified.

Present

The in-stream structures (LWD) will remain intact and properly functioning as
determined from visual inspection.

All intact and functioning

The channel will not show signs of significant headcutting, avulsion, or
subsurface seepage as determined from visual inspection.

No signs present

The grade control structures and culverts will remain intact and properly
functioning as determined from visual inspection.

All intact and functioning

The vegetated rip-rap bank protection will not show signs of significant
subsurface seepage or avulsion from the new channel to the old one (as
determined from visual inspection) and will grow willow (Salix species) stakes
in the voids between the rocks.

No signs present

Velocities at the culvert facility shall be maintained such that WDFW (2003)
Fish Passage Design Criteria for Culvert Installation are met.

Culverts B, D, E, and H conform to
Stream Simulation Design Criteria.
Culverts A, C, F, and G require
steam bed corrections to bring them
back to Stream Simulation Design
specifications.

The maximum hydraulic drop criteria will be satisfied at all flows between the
low and high flow design criteria.

No hydraulic drop present at any
culvert facilities

100% survival of all installed native trees and shrubs one-year post installation.

90-98% survival in all planting
areas

Planted 535 live stakes and
573 container plants
Winter 2016.

King County-listed Class A noxious weeds identified on the site will be
eradicated.

None present

Weed control efforts will
continue to be performed.

Non-King County- listed Class A noxious weeds will be controlled in all years.

None present

Weed control efforts will
continue to be performed.

King County-listed Class C noxious weeds will be contained on the site.

5-10% cover

Weed control was
performed at a minimum of
28x’x during 2015.
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Non-King County-listed Class B and C noxious weeds and reed canarygrass
(Phalaris arundinacea), non-native blackberries (Rubus species), and Scotch
broom (Cytisus scoparius) will not exceed 25% aerial cover in the rehabilitated
wetlands.

5-10% cover in all planting areas B-
H; 70% cover in planting area
downstream of culvert A

Weed control was
performed at a minimum of
28x’x during 2015. Reed
canary grass control at
culvert A has been
addressed.

Report Introduction

This report summarizes first-year (Year-1) monitoring activities at the State Route (SR) 520 Yarrow Creek Streams Mitigation
Site. Included are a site description, the performance criteria, an explanation of monitoring methods, and an evaluation of site
development. Monitoring activities included vegetation surveys and photo-documentation on August 10-12, 2015, and stream
channel and culvert inspections on September 29, 2015 and January 6, 2016.
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What is the SR 520 Yarrow Creek Streams Mitigation Site?

This stream mitigation site (Figures 1 and 2) consists of stream channels, eight culverts, and 11 created or enhanced stream buffer
planting areas (six acres total) along SR 520, east of Lake Washington. This site was created to compensate for the permanent and
temporary stream and stream buffer impacts due to road improvements along SR 520 from Lake Washington to Interstate (I) 405.
The stream buffer areas are designed to provide mitigation for lost stream buffer functions contributing to the health of the streams
and the fish that inhabit them.

Figure 1 Yarrow Creek Streams Planting Areas (at ends of culverts A and B)
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Figure 2 Yarrow Creek Streams Planting Areas (at ends of culverts C-H)

The SR 520 Yarrow Creek Streams Mitigation Site contains stream buffer planting areas at the upstream and/or downstream ends
of eight culverts. Appendix 2 includes site directions.
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What are the performance standards for this site?
Year 1

Performance Standard 1
Habitat structures will be verified and an as-built plan will document that all habitat structures were installed.

Performance Standard 2
The in-stream structure (LWD) will remain intact and properly functioning as determined from visual inspection. The inspection
should look for evidence of structure movement, cover creation, sediment trapping, and development of pools.

Performance Standard 3
The channel will not show signs of significant headcutting, avulsion, or subsurface seepage as determined from visual inspection.

Performance Standard 4
The grade control structures and culverts will remain intact and properly functioning as determined from visual inspection. The
inspection should look for evidence of settling, movement, undercutting, flanking, end running, and subsurface flow.

Performance Standard 5

The vegetated rip-rap bank protection will not show signs of significant subsurface seepage or avulsion from the new channel to
the old one (as determined from visual inspection) and will grow willow stakes in the voids between the rocks in conformance
with vegetation performance standards described herein.

Performance Standard 6
Velocities at the culvert facility shall be maintained such that WDFW (2003) Fish Passage Design Criteria for Culvert Installation
are met.

Performance Standard 7
The maximum hydraulic drop criteria will be satisfied at all flows between the low and high flow design criteria.

Performance Standard 8
100 percent survival of all installed native trees and shrubs one-year post installation (warranty inspection). The performance
criteria will be met if all dead plants are replaced at the end of Year 1.
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Performance Standard 9
King County-listed Class A noxious weeds identified on the site will be eradicated.

Performance Standard 10
Non-King County-listed Class A noxious weeds will be controlled in all years.

Performance Standard 11
King County-listed Class C noxious weeds will be contained on the site.

Performance Standard 12
Non-King County-listed Class B and C noxious weeds and reed canarygrass, non-native blackberries, and Scotch broom will not
exceed 25 percent aerial cover in the rehabilitated wetlands.

Appendix 1 shows the planting plan (WSDOT 2012).
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How were the performance standards evaluated?

Performance Standards 1-7 were evaluated with a visual inspection. Performance standard 8 was measured by counting the total
number of live plants and dividing it by the number of observed dead and living plants in each planting area. The invasive species
standards (Performance Standards 9-12) were assessed qualitatively.

How is the site developing?

This site is developing well. Habitat and instream structures are in place and functioning. No significant signs of erosion of the
stream channel were observed. All culverts remain stable and no hydraulic drops were observed. Although bed deformation is an
issue at four of the eight culvert locations, site mangers are currently drafting a plan to bring the stream channel back into
compliance with the Stream Simulation design criteria.

The woody plantings are becoming established. Invasive species management is needed in some areas, but cover is generally low

across the sites. Reed canarygrass and field bindweed (Convolvulus arvensis) are established in some areas with individuals of
other invasive species scattered throughout.
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Results for Performance Standard 1
(Habitat structure installation verified):

All habitat structures were present at the time of monitoring.

Results for Performance Standard 2
(In-stream structures intact and functioning):

All in-stream structures were verified to be intact and
functioning at the time of monitoring. (Photo 1)

Results for Performance Standard 3
(No signs of channel headcutting, avulsion, or subsurface
seepage):

No signs of headcutting, avulsion, or subsurface seepage
were observed in the channel at the time of monitoring.

Results for Performance Standard 4

(Grade control structures and culverts intact and functioning):

All grade control structures and culverts were observed to be
intact and functioning at the time of monitoring.

Results for Performance Standard 5

(Rip-rap bank protection does not show signs of significant
subsurface seepage or avulsion, and willow stakes are
growing in the voids):

No signs of subsurface seepage or avulsion from the new
channel to the old one were observed. No voids in the rip-rap
bank protection present. (Photo 2)

520 Yarrow Creek Streams

Photo 1

LWD in the stream (August 2015)

Photo 2
Rip-rap bank (January 2016)
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Results for Performance Standard 6
(Velocities maintained at the culverts):

Velocities have been maintained at the culverts facilities that still
conform to Stream Simulation design parameters. These culverts
are B, D, E, and H. The stream bed configuration at culverts A, C,
F, and G are no longer consistent with Stream Simulation in that
the channel profile is now flatter and shallower than the design
specifications, so it cannot be determined that velocities have been
maintained. Corrective measures are currently being determined to
bring the bed configuration back to Stream Simulation

Results for Performance Standard 7
(Maximum hydraulic drop criteria satisfied at flow between low
and high flow design criteria):

No hydraulic drop is present at any of the culverts. Upstream and
downstream elevations at the culvert ends are designed to mimic
the natural gradient of the stream reach (Photo 3)

Results for Performance Standard 8
(100% survival of installed native trees and shrubs):

Survival of planted native trees and shrubs is 90-98 percent in all
planting areas (see Appendix 3, Table 1). These values are slightly
below the performance standard target. Dominant species include
Pacific ninebark (Physocarpus capitatus), redosier dogwood
(Cornus alba), Nootka rose (Rosa nutkana), snowberry
(Symphoricarpos albus), and Pacific willow (Salix lasiandra).
(Photo 4)

Results for Performance Standard 9
(Eradicate King County-listed Class A noxious weeds):

No King County-listed Class A noxious weeds were observed at
the time of monitoring.

520 Yarrow Creek Streams

Photo 3

Natural stream gradient present at culvert B

(September 2015)

Photo 4

Survival of planted native trees and shrubs

(August 2015)
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Results for Performance Standard 10
(Control Non-King County-listed Class A noxious weeds):

No Non-King County-listed Class A noxious weeds were observed at the time of monitoring.

Results for Performance Standard 11
(King County-listed Class C noxious weeds contained on the site):

Class B and C weeds are present on site, generally as scattered individuals, including: reed canarygrass, Himalayan blackberry
(Rubus armeniacus), climbing nightshade (Solanum dulcamara), Robert geranium (Geranium robertianum), Scotchbroom,
paleyellow iris (Iris pseudacorus), English ivy (Hedera helix), poison hemlock (Conium maculatum), and bull thistle (Cirsium
vulgare).

Results for Performance Standard 12
(Less than 25% cover non-King County-listed Class B and C noxious weeds and reed canarygrass, non-native blackberries, and
Scotch broom in the rehabilitated wetlands):

Cover of invasive species is qualitatively estimated at 5-10 percent in each planting area, with the exception of downstream culvert
A. This area has well established reed canarygrass providing 70 percent cover. Woody plantings are sparse in this area. Also see
results for performance standard 11.

What is planned for this site?
Invasive species management, particularly for reed canarygrass and field bindweed, is planned for 2016.
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Appendix 1 — Planting Plan with Photo Point (PP) Locations

(from WSDOT 2012)

A Upstream
PP Aup 1 PP Aup 2
A Downstream ¢
-2 <€ PPAup3

PP A down
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B Upstream
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Appendix 2 — Photo Points

The photographs below were taken from permanent photo-points on August 10 and 11, 2015 and document current site development.

Photo Point A Downstream Photo Point A Upstream 1

Photo Point A Upstream 2 Photo Point A Upstream 3
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Photo Point B Downstream 1 Photo Point B Downstream 2

Photo Point B Upstream 1 Photo Point B Upstream 2
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Photo Point C Downstream Photo Point C Upstream 1

Photo Point C Upstream 2
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Photo Point D Downstream Photo Point D Upstream 1

Photo Point D Upstream 2
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Photo Point G 1 Photo Point G 2

Photo Point G 3 Photo Point H
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Driving Directions:

Culvert A upstream and downstream (walk through culvert to access both planting areas)

From I-5, take exit 127 to merge onto WA-512 East toward Puyallup. Merge onto WA-167 North toward WA-410
East/Seattle/Yakima. Merge onto [-405 North toward Bellevue/Everett. Take Exit 14 for WA-520 toward Redmond East/Seattle
West. Keep left at the fork and follow signs for 520 West and merge onto Highway 520 West/WA-520 West. Take the 9nd
Avenue Northeast exit. At the traffic circle, take the fourth exit onto 92™ Avenue Northeast. Turn right onto Northeast 24" Street.
Turn right onto Evergreen Point Road. Turn right onto Northeast 32" Street. Turn right to stay on Northeast 32" Street. Turn right
onto 80" Avenue Northeast.

Culvert B upstream and downstream (walk through culvert to access both planting areas)

From I-5, take Exit 154 to merge onto I-405 North toward Renton. Take Exit 14 for WA-520 toward Renton East/Seattle West.
Keep left at the fork and follow signs for 520 West and merge onto Highway 520 West/WA-520 West. Take the 92" Avenue
Northeast exit. At the traffic circle, take the fourth exit onto 92™ Avenue Northeast. Turn right onto Points Drive Northeast. Turn
right onto 88"™ Avenue Northeast.

Culvert C upstream and downstream (walk through culvert to access both planting areas) and Culvert D upstream and
downstream (walk bike trail to access both planting areas)

From I-5, take exit 154 to merge onto [-405 North toward Renton. Take Exit 14 for WA-520 toward Redmond East/Seattle West.
Keep left at the fork and follow signs for 520 West. Merge onto Highway 520 West/WA-520 West. Take the 108™ Avenue
Northeast exit. Turn right onto 108™ Avenue Northeast. Turn left onto Northup Way. Continue straight onto Northeast Points
Drive.

Culvert H upstream

From I-5, take exit 154 to merge onto [-405 North toward Renton. Take Exit 14 for WA-520 toward Redmond East/Seattle West.
Keep left at the fork and follow si%ns for 520 West. Merge onto Highway 520 West/WA-520 West. Take the 108™ Avenue
Northeast exit. Turn left onto 108" Avenue Northeast. Continue onto 112" Avenue Northeast. After 0.1mi, turn right. After 85ft,
turn left and keep left.

Culvert H downstream (walk through culvert to access planting area F and wetland site)

From I-5, take exit 154 to merge onto [-405 North toward Renton. Take Exit 14 for WA-520 toward Redmond East/Seattle West.
Keep left at the fork and follow signs for 520 West. Merge onto Highway 520 West/WA-520 West. Take the 108™ Avenue
Northeast exit. Turn right onto 108™ Avenue Northeast.
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Appendix 3 — Data Tables

Table 1. Percent Survival of Installed Native Trees and Shrubs in Each Planting Area

Planting Area

Survival

A Downstream 94%
A Upstream 98%
B Downstream 98%
B Upstream 90%
C DownStream 96%
C Upstream 97%
D DownStream 93%
D Upstream 97%
F 98%
G 95%
H 98%
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