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SR 405 Yarrow Creek, C28, and Sammamish River
Mitigation Sites

USACE NWS-2007-1711

General Site Information

USACE NWS

Number 2007-1711

Yarrow Creek: East side of 1-405 south of
Bridle Trails State Park

C28: Downstream of 1-405 on an unnamed
tributary to Juanita Creek

Sammamish River: South bank of the
Sammamish River, downstream of the
confluence with Little Bear Creek, city of
Bothell

Mitigation Location

LLID Numbers 1221986476401

Construction Date |2013

|| Monitoring Period | 2014-2018

Year of Monitoring |10f5

Mitigation Sites Yarrow Creek c28 San&TviTiSh
Area of Project 0.21 acre 0.40 acre| 0.12 acre

Impact

Type of Mitigation | Stream Buffer Enhancement

Planned Area of

Mitigation 0.65 acre 0.42 acre| 0.10 acre
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Summary of Monitoring Results and Management Activities (2014)

Performance Standards

2014 Results®

Management Activities

d50 and corresponding critical shear stress for appropriate
flows in C28 and the Sammamish River verified

Heavy loose rip rap used in place of
d50 round rock

Inspection of logs and HEC-RAS or approved equal modeling
to confirms that structures will withstand 100-year flows and
substrate will remain in place at 15 year flows

Monitoring does not yet have this
information.

Minimal return of invasive species.

Yarrow Creek: Invasive cover is low
C28: Invasive cover is low

Sammamish River: Planting area is
surrounded by invasive plant species

Weed control activities were performed on
these dates in 2014-

Yarrow Creek: 1/14, 6/17, 6/18, and 7/10
C28: 6/17, 6/18, and 7/10

Sammamish River: 1/22, 6/17, 7/14, and
8/19

At least 80% survival of planted tree and shrub species in the
buffer enhancement areas of the mitigation sites for each of 2
years after the sites are planted.

Yarrow Creek: 99% survival (total
count)

C28: 90% survival (Clgoy=86-94%)

Sammamish River: 92% survival
(Clg()%: 87'970/0)

Plants that died were replaced in 2014.
Yarrow Creek: 11 plants replaced
C28: 75 plants were replaced

Sammamish River: 245 plants replaced,
including 97 willow (Salix species) which
elevates the total

Report Introduction

This report summarizes first-year (Year-1) monitoring activities at the State Route (SR) 405 Yarrow Creek, C28, and Sammamish
River Mitigation Sites. Included are a site description, the performance standards, an explanation of monitoring methods, and an
evaluation of site development. Monitoring activities included vegetation surveys and photo-documentation on August 18 and 19,

2014.

! Estimated values are presented with their corresponding statistical confidence interval. For example, 90% survival (Clggy, = 86-94%) means we are 80%

confident that the true survival value is between 86% and 94%.
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What are the SR 405 Yarrow Creek, C28, and Sammamish River Mitigation Sites?

These 0.65-acre, 0.42-acre, and 0.10-acre mitigation sites (Figure 1) are stream buffer enhancement areas in the | (Interstate) 405
corridor at Yarrow Creek, stream C28, and the Sammamish River within Water Resource Inventory Area 8. These sites were
created to compensate for the impact to 0.73 acre of stream buffer due to road construction and widening along 1-405 between NE

6" Street in Bellevue and I-5 in Lynnwood. The three stream buffer areas are designed to provide mitigation for lost stream buffer
functions including fish and wildlife habitat and biological support.
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Figure 1 SR 405 Yarrow Creek Site Sketch
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Figure 3 SR 405 Sammamish River Site Sketch

The SR 405 Yarrow Creek, C28, and Sammamish River Mitigation Sites contain forested riparian areas alongside Yarrow Creek,
stream C28, and the Sammamish River. Appendix 2 includes site directions.
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What are the performance standards for these sites?

Performance Standard 1
Verify d50 and corresponding critical shear stress for appropriate flows in C28 and the Sammamish River.

Performance Standard 2
HEC-RAS or approved equal modeling confirms that structures will withstand 100-year flows and substrate will remain in place at
15 year flows. WSDOT will inspect logs.

Performance Standard 3

Control non-native invasive plant species. Mowing and applying herbicide to invasive vegetation from the site will allow planted
native species to form stable communities. Monitoring shows minimal return of invasive species. Use additional mowing and/or
use of approved herbicides to control invasive species.

Performance Standard 4
Planted tree and shrub species in the buffer enhancement areas of the mitigation sites will achieve at least 80 percent survival for
each of two years after the sites are planted.

Appendix 1 shows the planting plans (Award Copy) (WSDOT 2013).
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How were the performance standards
evaluated?

D50 round rock was evaluated for flows in the C28 and
Sammamish Rivers (Performance Standard 1). Monitoring has
not yet received information on structure modeling and log
inspections (Performance Standard 2).

Invasive species present were visually assessed at all three sites
(Performance Standard 3).

To evaluate survival at the Yarrow Creek mitigation site, all
live plantings were counted and divided by the number planted
in year 0 (Performance Standard 4).

To evaluate survival at the C28 mitigation site, two segmented
baselines were established, one along the northern edge of the
site (50 meters), and the other along the southern edge of the
site (40 meters) (Performance Standard 4) (Figure 4). Seven
sampling transects were systematically placed on the north
baseline and six sampling transects were systematically placed
on the south baseline, all seven meters apart and perpendicular
to the baselines. The unequal-belt-transect sampling method
was used to estimate tree and shrub survival. Thirteen one-
meter-wide sample units were positioned along the sampling
transects in the riparian buffer.

To evaluate survival in at the Sammamish River mitigation
site, a 172-meter baseline was established along the north-side
of the site, parallel to the river bank (Performance Standard 4)
(Figure 5). Fifteen sampling transects were systematically
placed 12 meters apart perpendicular to the baseline. The

SR 405 Yarrow Creek, C28, and Sammamish River

unequal-belt-transect sampling method was used to
estimate tree and shrub survival.

For additional details on the methods, see the WSDOT
Wetland Mitigation Site Monitoring Methods Paper
(WSDOT 2008).
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Figure 4 C 28 Site Sampling Design (2014)
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Figure 5 Sammamish River Site Sampling Design (2014)
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How are the sites developing?

The riparian areas at all three sites are developing as planned. Invasive species will spread into the planting areas and crowd out
the native plants if not controlled on an ongoing basis.

At the Yarrow Creek mitigation site, survival of plantings is high. Some of the salal (Gaultheria shallon) are struggling, but the
overall health of the plantings is good. Total cover is qualitatively estimated at 40 percent consistently across the site. There is no
erosion near the creek; the large woody debris is functioning. Minnows were observed in the creek.

The C28 mitigation site has some die-off of plantings including some of the western red cedar (Thuja plicata) plantings.
Qualitatively, there is 25 percent cover in some areas and 10-15 percent cover of plantings overall. There was possible browse on
some of the smaller plants, though no wildlife observed.

All of the species on the planting list were observed at the Sammamish River mitigation site, and survival is high across the site.

Some herbicide damage to the plantings was observed. Mallard ducks and Canadian goose were seen along with small rodents and
signs of browse.
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Results for Performance Standard 1
(d50 for appropriate flows in C28 and Sammamish Rivers):

The Northwest Region Design-Build Team found d50 round rock to not be suitable in the streams because it would not have
adequately dissipated the energy from the water. Heavy loose rip rap was used instead and monitoring and reporting on the rock is
unnecessary. The Design-Build Team will include this change with the as-built submittal to the Corps next year.

Results for Performance Standard 2
(Structures will withstand 100-year flows and substrate will remain in place at 15 year flows. Logs inspected):

Monitoring does not yet have this information.

Results for Performance Standard 3
(Minimal return of invasive species):

Yarrow Creek: Invasive cover at this planting area is low. There are nonnative blackberries (Rubus species) encroaching and
nightshade (Solanum species) near the creek. Outside of the planting area, but on the property, there is a large butterfly bush
(Buddleja davidii) that will likely spread to the planting area if not removed.

C28: Overall, the invasive cover is low. There are patches of nonnative blackberry in the NW corner of the site, some Robert
geranium (Geranium robertianum), and nightshade near the creek.

Sammamish River: The planting area is surrounded by encroaching invasive Japanese knotweed (Reynoutria japonica), and

nonnative blackberry species. There is also some purple loosestrife (Lythrum salicaria) and thistle (Cirsium species) scattered on
the site. The region has been notified and weed control activities have continued.

SR 405 Yarrow Creek, C28, and Sammamish River 9 2014Annual Monitoring Report



Results for Performance Standard 4
(At least 80% survival of planted tree and shrub species in the
buffer enhancement area):

Yarrow Creek: Survival of tree and shrub species is 99 percent
(Photo 1). This exceeds the performance standard. Salal
(Gaultheria species) and salmonberry (Rubus spectabilis)
dominate the community.

C28: Survival of tree and shrub species is 90 percent
(Clgo,=86-94%). This exceeds the performance standard.
Salmonberry and snowberry (Symphoricarpos albus) dominate
the community.

Sammamish River: Survival of tree and shrub species is 92
percent. This exceeds the performance standard. Snowberry and
Nootka rose (Rosa nutkana) dominate this community with
willow (Salix species) lining the river bank (Photo 2).

What is planned for these sites?
Weed control will continue.

SR 405 Yarrow Creek, C28, and Sammamish River 10

Photo 1

Cover in the buffer enhancement area at Yarrow

Creek (August 2014)

S

to 2

Volunteer willow along the Sammamish River

(August 2014)
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Appendix 1 — Planting Plans (Award Copies) with Photo Point

Locations (fromwsbor 2013)
SR 405 Yarrow Creek Mitigation Site
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SR 405 C28 Mitigation Site
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SR 405 Sammamish River Mitigation Site

AREA (SF)

Y SRS e . #1LAFRON CONSTRLCTONS, INC
APR 102013
.%’\F‘\_ i
HHPEANE FOR }"S"ﬂ.‘l"ﬂ(ﬁ'l
) rJ R

Lm‘muammm
;u-ﬁmmmmmm
A > PO TN AT CETALS L0 cexenaL

4 BEE SHEET BV FOR BMSF AR EASEMENTS.

_DT_EV_2 8490

5 ALL HAY

\ & o, sherr a2 son piswrs v ccxmol.pose

g e

405
NE 6TH ST TO 15
WIDENING AND EXPRESS TOLL LANES

SAMMAMISH RIVER METIGATION SITE |
PLANTING PLAN

A:idt Pl

o

EVZ-6
-
-
e

-@mn

SR 405 Yarrow Creek, C28, and Sammamish River 15 2014Annual Monitoring Report



COMMON NAME | SCIENTIFIC NAME | szE Igmm'aumtml NOTES T PRANT BT S e BLL N

WITH
IPLANTING ZOMED S :"ﬁ"! SL AATICBAR
[orcwaion SALXLASANDRA = S = rewen PRSTALATION ARD S0 SPEC S48 13 FON ExTRs A
JSCOLLER WALOW TSRS z 23 HSTALL 00% OF GROMD 2. AL PLANTING MATERIAL s At
= =2 UNDER,
ST, WLLOW SALDC z ] [HSTALL B0%
- Frrrrrr ety g ke
[VIMENAPLE 1 OALLON £ 5 -
FER e AMELANGHIER ALMFOLIA 1 GALLOW £ 40
el [ G ] MECHANICAL 3
X |PHELADELPHUS LEWES 1GALLON, L3 40 4 PLANT HAMES CHALL COMFORM TO
[FED-FUDWERNG CLRFANT Immm L+ | v ¥ [ m&mﬂ umrm"
Moo, RO 1 1 GALLON L 0 |PLANTHGS WAY BE CLUSTERED S PROTECT PLANTE AT ALL TIMES DURING .
: £ m — OFERATION TO PREVENT ROOTS FROM ouT.
IS B R I BN
= 2 SOAK GUTTINGS CONTINUOUSLY FRIDR TO INSTALLATION
= = 3 TAMP THE SO AROUND THE STANE
L & ARVESTRG Or WD PATE et e e,
: - S PLANT WITHIN 72 HOURS OF HARVESTING.
i.:'ﬂﬁm 3 NFWH‘H%!‘%”
[ o [ramasuar
I = | STAKE PLANTING
NTS
B1ATIRON CONSERUU OIS, W
APR 10 2013
§ RELEASET FOI CORST L 1 hON
5
4
%
< SBUE Gl P RECOND - (21 =t I‘!’ I A ﬂ m—
“PFI00163 10724/ 2 - Sammamish Full Maich Coveraye™ W NE 6TH ST TO L5 Va7
E#i i - - I W";'gh" State von | WIDENING AND EXPRESS TOLL LANES [——
- SAMMAMISH RIVER MITIGATION SITE -
gﬂ P :E PLANTING DETAILS AND NOTES [

SR 405 Yarrow Creek, C28, and Sammamish River 16 2014Annual Monitoring Report



Appendix 2 — Photo Points

The photographs below were taken from permanent photo-points on August 18, 2014 and document current site development.

YarrO\;\;ﬂléreek 'Ph'o't'Poin la

T o

C28 Photo Point 1
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Driving Directions:

Yarrow Creek Mitigation Site: From I-5, merge onto I-405 South. Take exit 17 toward Northeast 70™ Place. Turn right onto
Northeast 72" Place and continue onto Northeast 70" Place. Turn right on 116™ Avenue Northeast and continue 1.6 miles to the
intersection of 116™ Avenue Northeast and Northeast 39" Street. The site will be on the right (west) side of 116™ Avenue Northeast at
this intersection.

C28 Mitigation Site: From I-5, merge onto 1-405 South. The site is on the west side of the interstate at milepost 21.3.

Sammamish River Mitigation Site: From I-5, take exit 154 to merge onto I-405 North. Take exit 22 for Northeast 160" Street. Turn
right on Northeast 160™ Street/Juanita Woodinville Way NE. Turn left on Northeast Woodinville Drive and follow it under the 1-405
overpass. The site will be on the right (north) side of Northeast Woodinville Drive along the Sammamish River, beneath the 1-405
overpass.
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