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King County
Department of Natural Resources and Parks
Wastewater Treatment Division

Regulatory Compliance & Land Acquisition Services

. King Street Center, KSC-NR-0505
201 South Jackson Street
Seattie, WA 98104-3855

May 21,2015

David Pyle

City of Bellevue Development Services
P.O. Box 90012

Bellevue, WA 98009

Critical Areas Land Use and Clearing and Grading Permit Application for the Coal Creek Bank
Stabilization and Restoration Project '

Dear Mr. Pyle,

Please find the Critical Areas Land Use and Clearing and Grading Permit applications for the
King County Wastewater Treatment Division, Coal Creek Bank Stabilization and Restoration
Project (Project) attached to this letter. The Project is located in the City of Bellevue, on
property owned by Parks and Community Services, southeast of the intersection of Coal Creek
Parkway SE and 119th Avenue SE.

It is urgent that work be initiated within the allowed work window this year (2015) because
additional erosion of the bank is expected to expose the sewer pipe and manhole during the
next major storm event. Damage to the sewer pipe and/or manhole could result in sewage
discharges to Coal Creek which flows through the Newport Shores neighborhood and
discharges to Lake Washington. Construction prior to the next winter season is crucial in order
to provide long-term protection for the adjacent infrastructure. Due to the high risk of potential
sewer discharges to Coal Creek, we respectfully request that review for this proposal be
expedited to ensure the work can occur in 2015. I emailed Carol Helland, City of Bellevue
Development Services Department Land Use Director on 5-15-15 to request that the project be
considered an emergency.

Enclosed are the application documents required for each permit. The Critical Areas Report
includes the Site Plan B information on project plan sheets, and includes the wetland study,
wetland rating forms, stream study, habitat assessment and mitigation plan. The Geotechnical
Study included was prepared for a Sound Transit project proposed immediately upstream of the
King County project. The Geotechnical Study area included the King County project area, but
the project narrative does not reflect the work proposed for the King County project.

The Environmental Checklist (ECL) will be completed as part of the SEPA process, for which
King County is the lead agency. SEPA is expected to be issued by eatly June. The ECL will be
provided when it becomes available; in the meantime, please accept the attached application
packages.




David Pyle, City of Bellevue
May 21, 2015
Page 2 of 2

If you have additional questions, please don’t hesitate to contact me at 206-477-3532, or at’
cindy.clark@kingcounty.gov.

Sincerely,

Cindy Clark
Water Quality Planner/Project Manager

Enclosures:  Critical Areas Land Use Permit with Critical Areas Report application package
Clearing and Grading Permit application package

cc: Pam Erstad, Water Quality Planner/Project Manager, Regulatory Compliance & Land
Acquisition Services (RCLAS) Unit, Environmental & Community Services
Section (ECSS), Wastewater Treatment Division (WTD), Department of
Natural Resources & Parks (DNRP)
Bill Wilbert, Environmental Programs Managing Supervisor, RCLAS, ECSS WTD, DNRP
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Herrera Environmental Consultants, Inc. has prepared this report for use by the King County
Wastewater Treatment Division. The results and conclusions in this report represent the
professional opinion of Herrera Environmental Consultants, Inc. They are based in part upon
(1) site reconnaissance, and (2) examination of public domain information concerning the
study area.

The work was performed according to critical area studies and reporting standards required
by the City of Bellevue Land Use Code (Part 20.25H) and the accepted standards in the field
of jurisdictional wetland determination and delineation using the Corps of Engineers Wetlands
Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement to the
Corps of Engineers Wetlands Delineation Manual: Western Mountains, Valleys, and Coast
Region (Environmental Laboratory 2010). In addition, work was conducted according to
accepted standards of determining the ordinary high water mark (OHWM) of streams using the
definition set forth in Washington Administrative Code 173-22-030(11) and Determining the
Ordinary High Water Mark on Streams in Washington State (Olson and Stockdale 2010).
However, final determination of jurisdictional wetland and OHWM boundaries pertinent to
Section 404 of the Clean Water Act is the responsibility of the Seattle District of the US Army
Corps of Engineers. Various agencies of the state of Washington and local jurisdictions may
require a review of final site development plans that could potentially affect zoning, buffer
requirements, water quality, and/or habitat functions of lands in question. Therefore, the
findings and conclusions in this report should be reviewed by appropriate regulatory agencies
before any detailed site planning and/or construction activities.

m King County v
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This critical areas report was prepared by Herrera Environmental Consultants, Inc. (Herrera)
in support of permitting for the Coal Creek Trunk Bank Restoration Project (the project)
proposed by the King County Wastewater Treatment Division (KCWTD). Since August 2014, the
bank of Coal Creek has eroded approximately 20 feet toward the Coal Creek Trunk sewer
pipeline and adjacent manhole on the south side of the stream. KCWTD proposes to protect
this infrastructure by constructing approximately 100 linear feet of stream bank stabilization
measures along the southern bank of the stream consisting of a log revetment structure.
Construction is scheduled to occur in 2015 between July and October.

If the bank is not stabilized, the existing sewer pipe and manhole are at an imminent threat
of failure at this location. Additional erosion of the bank is expected to expose the sewer pipe
and manhole in the near future. Damage to the sewer pipe and/or manhole could result in
sewage discharges to Coal Creek, which flows through the Newport Shores neighborhood and
discharges to Lake Washington.

The objectives of this critical areas report are to identify, delineate, and characterize critical
areas in the study area; assess impacts, and provide a mitigation plan that addresses
temporary and permanent impacts. The locations of critical areas identified in this report
have assisted project engineers and planners with choosing a preferred configuration for the
project that avoids and minimizes impacts on critical areas and associated buffers to the
extent feasible.

In 2009, David Evans and Associates, Inc. (DEA) conducted a wetland delineation within the
study area for the City of Bellevue Utilities Department’s Lower Coal Creek Off-line Sediment
Pond Mitigation Project which encompasses the study area for this project. In November of
2014, Herrera delineated the OHWM and top-of-banks of Coal Creek within the project study
area. On April 8, 2015, Herrera verified the location and characteristics of those features
previously delineated, identified additional critical areas in the study area, and delineated a
wetland on the project site.

Critical areas occurring in the study area include a stream, wetlands, habitats associated with
species of local importance, and an area of special flood hazard. Herrera biologists verified
one stream within the study area: Coal Creek (Table E-1). In addition, five wetlands
(Wetlands A, B, C, D, and E) within the study area were verified, and one wetland

(Wetland F) was verified and delineated in the project area (Table E-2).

Table E-1. Streams Delineated on the Project Site for the Coal Creek Trunk Bank
Restoration Project in Bellevue, Washington.

WRIA Stream Catalog No. Name Stream Type Buffer Width (feet)

08-0268 Coal Creek Type F 100 (undeveloped site)

m King County vii
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Table E-2. Wetlands Delineated on the Project Site for the Coal Creek Trunk Bank
Restoration Project in Bellevue, Washington.

City of
Wetland Bellevue
Size Wetland Ecology Base Buffer
Wetland (square Size USFWS Hydrogeomorphic Rating Width
Name feet) (acres) Classification? | Classification® Category® (feet)?
F 313 0.007 PSS Riverine 1] 60

US Fish and Wildlife Service classification is based on Cowardin et al. (1979): palustrine scrub-shrub (PSS).
Hydrogeomorphic classification is based on Brinson (1993).

Wetland category is based on the Washington State Department of Ecology (Ecology) wetland rating system (Hruby 2004), which
is required by the Bellevue Land Use Code.

Base wetland buffer widths are based on the Ecology wetland rating, per the Bellevue Land Use Code.

The study area contains potential habitat for several species of local importance including
Chinook salmon (Oncorhynchus tshawytscha), coho salmon (O. kisutch), great blue heron
(Ardea herodias), Vaux’s swift (Chaetura vauxi), pileated woodpecker (Dryocopus pileatus),
Oregon spotted frog (Rana pretiosa), Western toad (Bufo boreas), and Western pond turtle
(Clemmys marmorata). Chinook and coho salmon have been documented within the study
area (WDFW 2015a), and a great blue heron was spotted within the study area by Herrera
biologists on April 8, 2015. However, the other species are not likely to occur within the site
due to their rare status. The project will avoid permanent impact on primary habitat features
for these species (e.g., stream channels, snags, and ponds), but there will be some impacts
on Coal Creek and adjacent buffers.

Coal Creek and directly adjacent areas within the study area are special flood hazard zones
that correspond to the regulated floodway and 100-year floodplain. The project will not result
in a rise in base flood elevation and will provide adequate compensatory storage volume.

Critical areas that will be temporarily and permanently affected include Coal Creek,
Wetland F, and buffers associated with these critical areas (Table E-3). Coal Creek will be
permanently modified waterward of the existing top-of-bank as a result of constructing the
log revetment structure. The structure will be located at the approximate historical location
of the bank prior to erosion. Coal Creek will be temporarily modified from constructing pool
habitat at the toe of the structure and proposed realignment and expansion along the north
bank to compensate for displaced channel volume and area resulting from constructing the
structure. Realignment of the channel will provide a channel width that is equivalent to the
upstream channel reach.

Table E-3. Summary of Permanent and Temporary Impacts on Critical Areas for the Coal
Creek Trunk Bank Restoration Project in Bellevue, Washington.

Permanent Impacts (square Temporary Impact (square
Resource feet) feet)
Coal Creek 1,230 2,625
Wetland F 212 101
Stream and Wetland buffers — 2,280
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Proposed modifications to Coal Creek will be mitigated on-site and will not result in adverse
impacts on stream functions or habitat for species of local importance including Chinook and
coho salmon. Existing pool habitat that is filled during construction of the log revetment
structure will be replaced by creating a scour pool along the toe of the structure to provide
valuable rearing and refuge habitat for fish. The structure will be built using soft stabilization
measures including a high density of logs with attached root wads which will function to
provide cover for fish and maintain pool habitat. Grading of the channel will maintain existing
stream habitats by providing low gradient riffle habitat along the realigned north bank. All
disturbed stream banks will be revegetated with native groundcover, shrubs, and trees which
will function to shade the channel and maintain water quality.

In addition, the project will not result in upstream or downstream effects. A scour analysis
was conducted for the post-construction condition of the project that concluded the project
would not result in increases of sedimentation upstream or downstream of the project.

Portions of Wetland F will be permanently and temporarily impacted as a result of the
proposed channel realignment. In accordance with Bellevue Land Use Code (Part 20.25H), the
permanently impacted wetland area will be replaced at a 2:1 ratio (replacement area to
impact area) on the project site by creating 427 square feet of riverine wetland directly
adjacent to the realigned channel. The wetland will be planted with a diversity of native
groundcover and shrub species.

Wetland and stream buffer areas will be temporarily impacted during construction of the log
revetment structure, channel realignment, and wetland creation. Impact activities will
include clearing of vegetation, excavation, filling, and grading. All disturbed areas will be
revegetated with native groundcover, shrubs, and trees.

m King County ix
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This critical areas report was prepared by Herrera Environmental Consultants, Inc. (Herrera)
in support of permitting for the Coal Creek Trunk Bank Restoration Project (the project)
proposed by the King County Wastewater Treatment Division (KCWTD). Since August 2014, the
bank of Coal Creek has eroded approximately 20 feet toward the Coal Creek Trunk sewer
pipeline and adjacent manhole on the south side of the stream. KCWTD proposes to protect
this infrastructure by constructing approximately 100 linear feet of stream bank stabilization
measures along the southern bank of the stream. Construction is scheduled to occur in 2015
between July and October. Work within the channel will occur during the WDFW-approved in-
water work window of July 1 through September 30.

If the bank is not stabilized, the existing sewer pipe and manhole are at an imminent threat
of failure at this location. Additional erosion of the bank is expected to expose the sewer pipe
and manhole in the near future. Damage to the sewer pipe and/or manhole could result in
sewage discharges to Coal Creek, which flows through the Newport Shores neighborhood and
discharges to Lake Washington.

Throughout this report, the “project area” refers to the area where construction will occur
along Coal Creek (project site), an existing gravel road for construction access, and existing
gravel staging areas for temporary storage of construction equipment and materials. The
“study area” includes the project area and surrounding areas within a 225-foot radius project
area limits. A 225-foot radius was chosen to define the study area, because this distance
represents the maximum buffer width from a critical area that could potentially be affected
by the project.

The objectives of this critical areas report are to identify, delineate, and characterize critical
areas; assess impacts, and provide a mitigation plan that addresses impacts. The locations of
critical areas identified in this report have assisted project engineers and planners with
choosing a preferred configuration for the project that avoids and minimizes impacts on
critical areas and associated buffers to the extent feasible.

The project is located south of the intersection of Coal Creek Parkway Southeast and

119th Avenue Southeast in the City of Bellevue, Washington (see Sheet 1, Appendix A). The
study area is within the Coal Creek Basin of Water Resource Inventory Area (WRIA) 8, the
Cedar/Sammamish Watershed, located in the southwest corner of Section 16, Township 24
North, and Range 5 East. Coal Creek drains to Lake Washington. The project area is located
on parcels 1624059212 and 1624059152, which are owned by the City of Bellevue.

The study area consists largely of riparian habitats adjacent to Newport Creek and Coal
Creek. It is currently used as parkland referred to as the Coal Creek Natural Area. The study
area is primarily undeveloped forest that contains hiking trails managed by City of Bellevue
Parks and Community Services. An existing access road and staging areas occur on the project

May 2015 m King County
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site for purposes of maintaining an existing drainage structure where Coal Creek enters a
culvert prior to crossing beneath 119th Avenue Southeast and Interstate 405.

To stabilize an eroding bank, KCWTD proposes to construct an approximately 100-foot-long
log revetment structure adjacent to the existing south bank. The structure will consist of
logs, rock, native alluvium (i.e., stream substrate), and native soil. The stream channel will
be slightly realigned and expanded north along the opposite north bank to compensate for
displaced channel volume and area from constructing the structure. A small, existing wetland
(Wetland F) within the footprint of the necessary channel realignment will be replaced
adjacent to the realigned channel. Project plans are provided in Appendix B.

The log revetment structure will consist of approximately 15 logs with root wads attached and
12 logs without root wads. Logs will be anchored in place by burying them into the south
bank, filling with imported rock structural fill, and backfilling with native alluvium and soil
from on-site. Root wads and logs will extend into the active channel to provide habitat for
fish, including cover and pool habitat.

Native alluvium excavated from the channel and soil excavated along the north bank will be
used to backfill the log revetment structure and void spaces between the structure and south
bank. Native alluvium consists of cobble, gravel, sand, and silt. Rock structural fill will be
imported and placed directly behind the log revetment structure. Structural fill will be
overlain with native alluvium from on-site. The log revetment structure and associated
backfill will comprise the lower portion of the stabilized bank. Two layers of coir-wrapped
soil lifts will form the upper portion of the bank. Each lift will be 1-foot high and backfilled
with native soil material that was excavated from the north bank. The upper lift will match
the existing top-of-bank elevation.

Wood and rock materials will be imported to the site in dump trucks and temporarily stored
within existing staging areas adjacent to the project site and an existing access road. The log
revetment structure will be constructed with tracked excavators and front loaders.

Prior to construction, fish will be excluded and removed from the in-water work area. Block
nets, sand bags, or other fish exclusion methods will be used to isolate the in-water work
area. Fish will be removed from the work area prior to and during dewatering using a
combination of seine and dip netting. Nets will be comprised of non-abrasive nylon material.
Fish handling will be kept to the minimum necessary to remove fish from the area.
Electrofishing may also be used after other methods have removed most of the fish in the
work area. Electrofishing, fish capture, and removal will be conducted by a qualified fish
biologist. Captured fish will be released downstream of the work area.

Once fish have been removed from the in-water work area, an upstream cofferdam (e.g.,
sandbag dam) will be installed and a streamflow bypass will be set up to temporarily pump or
gravity flow stream water in a pipe that will discharge back into Coal Creek downstream of
the project area. As necessary, pumps will be used within the work area during excavation to
remove water that may seep past the cofferdam and groundwater that is exposed in
excavations. This water will be discharged to a designated upland infiltration area adjacent
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to the stream. Per RCW 77.57.070, pumps used to bypass flow and dewater the work area will
be fitted with screens to prevent fish from being sucked into the pumps.

Temporary erosion and sediment control (TESC) best management practices (BMPs) will be
installed on and at the edges of the existing staging areas and access road. BMPs will include
silt fences and other measures to protect water quality.

May 2015 m King County
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Consistent with City of Bellevue Land Use Code (Bellevue LUC) 20.25H.245, the supporting
information for this report was developed by qualified professionals with expertise in wetland
science, fisheries biology, and geomorphology utilizing best available science. The following
section of this report presents allowable use and development classifications and how the
applicable performance standard is achieved.

For ease of reference, information in this report includes sections for the following critical
areas affected by the project:

e Streams
e Wetlands
e Habitat Associated with Species of Local Importance

e Areas of Special Flood Hazard

These sections address reporting requirements and performance standards specific to the
critical area of concern per the Bellevue LUC as well as general critical areas reporting
requirements in Bellevue LUC 20.25H.250.B.

According to Bellevue LUC 20.25H.055.B, the project is classified as an allowable use and
development under the category of stabilization measures. Consistent with Bellevue

LUC 20.25H.055.C, compliance with required performance standards is justified by the
following:

e In accordance with LUC 20.25H.055.C.3.m.i, proposed stabilization measures are
allowed because they are necessary to protect existing infrastructure where avoidance
measures are not technically feasible. The purpose of the bank stabilization measures
is to prevent damage to existing infrastructure including an adjacent sewer pipeline
and manhole which are located in close proximity to an actively eroding bank of Coal
Creek. Avoiding the project is not technically feasible, because if the bank is not
stabilized, additional erosion of the bank is expected to expose the sewer pipe and
manhole in the near future which would then be at a high risk of damage.

e In accordance with LUC 20.25H.055.C.m.ii, soft stabilization measures will be used
including use of large woody debris with and without root wads, native alluvium from
the site, and planting of native groundcover, shrub, and tree species. Rock structural
fill will be buried behind these soft measures in a manner that is not exposed when
the project is completed.

May 2015 m King County
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e Measures will be implemented to comply with performance standards for streams
(Bellevue LUC 20.25H.080.A), wetlands (Bellevue LUC 20.25H.100), habitat for species
of local importance (Bellevue LUC 20.25H.160) and areas of special flood hazard
(Bellevue LUC 20.25H.080.E). These measures are detailed in each critical area
subsection below.

This section describes streams and buffers in the project and study areas. The objectives of
the stream assessment were to:

e [dentify streams in the study area.

e Delineate the ordinary high water mark (OHWM) of streams in the project area.

e Delineate the top-of-banks of streams in the project area.

e Classify streams in the project area according to Bellevue LUC 20.25H.075.B.

e Determine applicable stream buffer widths according to Bellevue LUC 20.25H.075.C.
e Characterize existing stream and buffer conditions.

e Assess stream and buffer functions and values.

e Evaluate project impacts on streams and their buffers.

e Describe how the project mitigates for impacts.

Evaluating the presence, extent, and type of streams requires a review of available
information about the site (such as surveys and studies), followed by an on-site stream
delineation. The following sections describe the research methods and field protocols for the
stream evaluation.

A literature review was performed to determine the historical and current presence of
streams in the study area. The sources of information are:

e Aerial photographs of the project vicinity (City of Bellevue 2010a)

e City of Bellevue (2010b) basin fact sheets

e City of Bellevue (2009) critical areas inventory data for Coal Creek drainage basin
e City of Bellevue (2010c) documented fish use of stream drainage basins

e Washington State Department of Ecology Water Quality Assessment 303(d) list (Ecology
2012)

m King County May 2015

6 Critical Areas Report—Coal Creek Trunk Bank Restoration Project



e A Catalog of Washington Streams and Salmon Utilization (WDF 1975)
e SalmonScape computer mapping system (WDFW 2015a)

e Washington State priority habitat and species (PHS) data (WDFW 2015b)

The OHWM of streams adjacent to the project area were delineated in support of permits
from the US Army Corps of Engineers (USACE) and Washington Department of Fish and Wildlife
(WDFW). The OHWM was delineated using the definition provided in the Washington
Administrative Code (WAC), Section 222-16-010. According to this definition, the OHWM of
streams is “that mark that will be found by examining the bed and banks and ascertaining
where the presence and action of waters are so common and usual, and so long continued in
all ordinary years, as to mark upon the soil a character distinct from that of the abutting
upland, in respect to vegetation.” In addition, methods were applied in the publication
Determining the Ordinary High Water mark on Streams in Washington State (Olson and
Stockdale 2010).

To delineate the OHWM, the bed and adjacent banks of streams in the study area were
examined for indications of regular high water events. Factors considered when assessing
changes in vegetation include:

e Scour (removal of vegetation and exposure of gravel, sand, or other soil substrate)
e Drainage patterns

e Elevation of floodplain benches

e Changes in sediment texture across the floodplain

e Sediment layering

e Sediment or vegetation deposition

e Changes in vegetation communities across the floodplain

The top-of-banks of streams adjacent to the project area were delineated using the definition
provided in Bellevue LUC 20.50.048. According to this definition, the top-of-bank is “the point
closest to the boundary of the active floodplain of a stream where a break in the slope of the
land occurs such that the grade beyond the break is flatter than 3:1 at any point for a
minimum distance of 50 feet measured perpendicularly from the break.”

Stream type was determined according to Bellevue LUC 20.25H.075. The city’s stream typing
system is based primarily on fish, wildlife, and human use, and consists of four stream types:
Type S, F, N, and O.
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e Type S streams are those inventoried as “Shorelines of the State” under the Shoreline
Management Master Program for the City of Bellevue, pursuant to RCW Chapter 90.58.

e Type F streams are those that contain fish or fish habitat, including waters diverted
for use by a federal, state, or tribal fish hatchery from the point of diversion for
1,500 feet or the entire tributary if the tributary is highly significant for protection of
downstream water quality.

e Type N streams are those that are not type S or type F waters and that are physically
connected to a type S or F water by an aboveground system, stream or wetland.

e Type O streams are those that are not type S, F, or N waters and are not physically
connected to type S, F, or N waters by an aboveground channel system, stream, or
wetland.

This section discusses the results of the stream delineation, including a review of information
obtained from various references, and an analysis of stream conditions in the study area as
observed during field investigations.

The available existing information compiled for this stream assessment is summarized in the
following subsections.

The City of Bellevue (2009, 2010b) critical areas inventory and basin fact sheets identify Coal
Creek in the study area. The Coal Creek basin comprises approximately 3,990 acres; Coal
Creek originates in Cougar Mountain Park and flows into Lake Washington. Segments of Coal
Creek have been piped to accommodate development.

Coal Creek within the study area is an impaired water body according to the Washington State
Department of Ecology’s Water Quality Assessment and 303(d) list. Impaired water quality
parameters include bacteria, dissolved oxygen, pH, temperature, and ammonia-N (Ecology
2012).

According to WDFW (2015a), within the study area, Coal Creek is documented as containing
fall-run Chinook salmon (Oncorhynchus tshawytscha), winter-run steelhead (O. mykiss), and
sockeye salmon (O. nerka). There is also documented spawning of coho salmon (O. kisutch).

According to the City of Bellevue (2010c), fall-run Chinook and winter-run steelhead use Coal
Creek for spawning, rearing, and foraging. Chinook generally enter the system to spawn
between September and December. Steelhead are rarely observed in Coal Creek but have
been documented. Steelhead in the Lake Washington system generally begin river entry and
spawning in December. Juvenile outmigration peaks in April and May and is mostly complete
by June (WDFW 2003).
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No Chinook salmon or steelhead were observed in Coal Creek during summer stream surveys
in 1983, 1996, 1997, 2002, 2007, and 2010 (Cardno TEC 2011). During 2014 fall and winter
spawning surveys, the earliest documented occurrence of Chinook in Coal Creek was
September 30 (L. Devereaux, City of Bellevue, pers. comm.). No steelhead were observed
during the 2014 surveys, but steelhead have been documented in the study area (Bellevue
2010a).

Analysis of Stream Conditions

The OHWM delineation of Coal Creek within the study area was conducted by Herrera
biologists George Ritchotte and Jeremy Bunn on November 17, 2014. The locations of OHWM
flags were subsequently surveyed by True North Land Surveying, Inc. The OHWM delineation
was further confirmed by Herrera biologists Julia Munger and Greg Eide on April 8, 2015. The
location of the OHWM was distinguished by indicators of scour and breaks in vegetation
growth. The top-of-banks was delineated based on topography surveyed by True North Land
Surveying, Inc. OHWM, top-of-banks, and undisturbed stream buffer areas on and adjacent to
the project site are shown on Drawing C-2 in Appendix B. A summary of stream conditions for
Coal Creek is provided in Table 1.

Table 1. Summary of Coal Creek Within the Study Area.

Stream Name Coal Creek
WRIA Stream Catalog No. 08-0268
% dep g it -\ ¥ {5 Local City of Bellevue
Jurisdiction
City of Bellevue | Type F
Stream
Category

City of Bellevue | 100 feet (undeveloped site)
Buffer Width

Documented Chinook salmon, steelhead,
Fish Use Within | coho salmon, and sockeye
Study Area salmon

Connectivity (where stream flows | Coal Creek originates in Cougar Mountain Park and flows into Lake
from/to) Washington.

Location of Stream Relative to The stream flows directly through the study area, running from east to west.
Study Area
Stream Condition in Study Area Dominant stream habitats include pools and riffles. Large woody debris is

present within the channel, but generally lacking. Dominant stream substrate
includes cobbles, gravels, and sand.

Riparian/ Buffer Condition The riparian/buffer condition of the creek within the study area is relatively
undisturbed consisting of deciduous forest with a shrub understory. Native
vegetation is dominant, but patches of invasive and nonnative species occur
along the banks. There are existing cleared staging areas adjacent to an
existing access road north of the stream that enters the study area off Coal
Creek Parkway Southeast.
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The project will result in permanent and temporary impacts on Coal Creek waterward of the
top-of-banks; and temporary impact on stream buffers (Table 2). Wetland and stream buffers
overlap on the project site. For purposes of consolidating discussion of buffer impacts, both
wetland and stream buffers are discussed in this section.

Table 2. Summary of Permanent and Temporary Impacts on Coal Creek and
Stream/Wetland Buffers.

Resource Permanent Impacts (square feet) Temporary Impact (square feet)
Coal Creek 1,230 2,625
Stream and Wetland Buffers — 2,280

Coal Creek will be permanently modified waterward of the existing south top-of-bank as a
result of constructing the log revetment structure. Coal Creek will be temporarily modified as
a result of constructing pool habitat at the toe of the structure and proposed realignment and
expansion along the north bank to compensate for displaced channel volume and area as a
result of constructing the structure. Realignment of the channel will provide a channel width
that is equivalent to the upstream channel reach.

Stream and wetland buffer areas will be temporarily impacted during construction of the log
revetment structure, channel realignment, and wetland creation. Impact activities will
include clearing of vegetation, excavation, filling, and grading.

Potential upstream and downstream effects of the project were analyzed based on a scour
analysis. Bendway scour equations developed by Maynord (1996) were used to estimate scour
depths per the guidance presented in the Federal Highway Administration’s HEC-23 scour and
countermeasure document (FHWA 2009). HEC-23 states that the Maynord (1996) equation
provides an empirical method for determining scour depths on a typical bendway bank
protection project.

The project area is fully backwatered during the 25-year and 100-year flood events as
described in the hydraulic effects memorandum (see Appendix F); therefore, maximum scour
will occur at some discharge between the estimated 10-year and 25-year flood events.
Several channel widths, depths, and bendway curvatures were assumed to provide a
sensitivity analysis to predict maximum scour. The maxi mum predicted scour is 3.5 feet
measured from the average “unscoured” bed elevation of 60 feet.

Hydraulic results described in the hydraulic effects memorandum suggest very little change in
water depths and velocities due to grading of the channel along the north bank coupled with
the log revetment structure along the south bank. The maximum velocity change is from

4.4 feet per second (ft/s) to 6.6 ft/s for the 10-year flood along the log revetment structure.
This will result in localized scour along the log revetment structure as predicted using the
Maynord equation. The maximum velocity change upstream of the project occurs immediately
upstream of the project area and includes a minor velocity decrease from 4.5 ft/s to 4.2 ft/s
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(decrease of 0.3 ft/s) for the simulated 10-year flood with a similar velocity magnitude
decrease for the 5-year flood event. Velocity decreases as a result of the proposed project
are less than 0.1 ft/s approximately 50 feet upstream of the project site with no downstream
changes in velocities for any of the modeled flood events. These changes are not enough to
result in any measurable geomorphic changes and the project is unlikely to result in any
measurable increase in sedimentation either upstream or downstream of the project area.

Proposed modifications to Coal Creek are self-mitigating because they will not result in
adverse impacts on stream functions or habitat for species of local importance including
Chinook and coho salmon. Existing pool habitat that is filled during construction of the log
revetment structure will be replaced by creating a scour pool along the toe of the structure.
The structure will be built using soft stabilization measures including a high density of logs
with attached root wads which will function to maintain pool habitat. Grading of the channel
will maintain existing stream habitats by providing low gradient riffle habitat and bar habitat
along the realigned north bank. All disturbed stream banks and buffers will be planted with
native groundcover, emergent, shrubs, and trees.

According to Bellevue LUC 20.25H.080.A, general performance standards for streams apply to
the project. These performance standards are met by the following:

e The project does not propose any artificial lighting. During construction, equipment
will operate during daylight hours.

e The completed project will not create increases in noise levels. During construction,
equipment will be operated with mufflers to minimize noise impact.

e The project will not create new impervious surfaces and therefore, will not result in
runoff to the stream.

e Buffers on the project site will be densely planted with native vegetation to
discourage entry to the stream by pets and humans (see Mitigation Plan section).

e Use of pesticides, insecticides, and fertilizers within 150 feet of the edge of buffers
adjacent to Coal Creek will be in accordance with the City of Bellevue’s Environmental
BMPs.

According to Bellevue LUC 20.25H.080.B, performance standards pertaining to modification of
a stream channel apply to the project. In accordance with Bellevue LUC 20.25H.080.B.1, the
proposed project does not involve relocating the open channel of Coal Creek or closing the
channel within pipes or culverts. In accordance with Bellevue LUC 20.25H.080.B.2, the
proposed stream channel modifications including bank stabilization and realignment shall be
approved through preparation of this critical areas report. Bellevue LUC 20.25H.080.B.3 does
not apply to the project because relocation of closed stream channel is not proposed.
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Coal Creek provides several functions that support fish and wildlife within the study area.
Valuable spawning, rearing, and migration habitat is present within the unaltered natural
segments of the stream channel. These areas exhibit pool-riffle complexes, extensive riparian
cover (which moderates water temperatures), overhanging vegetation (which provides
nutrients for invertebrates), small woody debris (which provides habitat for invertebrates and
in-stream cover for fish), and suitable spawning substrate (gravels to cobbles). Some large
woody debris occurs in the channel, but it is not present at densities found in unmanaged
basins. As a result, Coal Creek contains a low level of pool density. There are some areas
along the riparian buffer with large areas of invasive plant species (e.g., Himalayan
blackberry [Rubus armeniacus]), particularly near the gravel staging areas and occurring in
patches along the stream banks. Invasive species coverage results in low plant diversity and as
a result lower value habitat with fewer niches for native invertebrates, mammals, and birds.

Construction of the log revetment structure will provide additional instream habitat structure
including exposed logs and root wads that provide cover for fish. At the toe of the structure,
logs and root wads will contribute to formation and maintenance of scour pool habitat which
is valuable refuge and foraging habitat for fish. Native willow (Salix spp.) and red-osier
dogwood (Cornus sericea) live stakes will be planted on the log revetment structure and will
mature to support stream functions including moderation of stream temperatures for fish by
means of shading the channel, habitat for aquatic insects that are a source of food for fish,
and leaf litter nutrient inputs that drive the food chain. In addition, these functions will be
supported by plantings in adjacent wetlands and buffers. The created wetland adjacent to
Coal Creek will also help improve water quality and hydrologic functions of the stream.

This section describes wetlands and buffers in the project and study areas. The objectives of
the wetland assessment were to:

e Confirm the presence of wetlands in the study area.
e Delineate (flag) all wetlands in the project area.

o C(Classify delineated wetlands using the US Fish and Wildlife Service (USFWS) and
hydrogeomorphic (HGM) classification systems (Cowardin et al. 1979, Brinson 1993).

e Designate the category of delineated wetlands using the Washington State Wetland
Rating System for Western Washington-Revised (Hruby 2004), which is required
according to Bellevue LUC 20.25H.095.B.

e Determine the applicable wetland buffer widths according to Bellevue
LUC 20.25H.095.C.1.
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e Characterize existing wetland and buffer conditions.
e Assess wetland and buffer functions and values.
e Evaluate impacts on wetlands and buffers.

e Describe how the project mitigates for impacts.

Evaluating the presence, extent, and type of wetlands requires a review of available
information about the site such as surveys and studies, followed by on-site wetland
delineation. The following sections describe the research methods and field protocols for the
wetland evaluation.

A literature review was performed to determine the historical and current presence of
wetlands in and near the study area. The sources of information are:

e Aerial photographs of the project vicinity (City of Bellevue 2010a)

e Previously delineated wetlands in the study area (DEA 2009)

e National Wetlands Inventory map of wetland areas in the project vicinity (USFWS 1981)
e City of Bellevue (2010b) basin fact sheets

e City of Bellevue (2009) critical areas inventory data for Coal Creek drainage basin

e Washington State priority habitat and species (PHS) data (WDFW 2015b)

e King County area soil survey for the project vicinity (NRCS 2015)

This wetland delineation was performed in accordance with the Corps of Engineers Wetlands
Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement to the
Corps of Engineers Wetlands Delineation Manual: Western Mountains, Valleys, and Coast
Region (Environmental Laboratory 2010).

The methods in these guidance manuals use a three-parameter approach for identifying and

delineating wetlands, and rely on the presence of field indicators for hydrophytic vegetation,
hydric soils, and hydrology. This wetland delineation was performed according to procedures
specified under the routine wetland determination method (Environmental Laboratory 1987).

Herrera biologists revisited the wetlands delineated by David Evans and Associates in 2009 to
verify boundaries. Wetlands that were not within the project area were not re-delineated.

Wetland functions were assessed using the Washington State Wetland Rating System for
Western Washington-Revised (Hruby 2004), which is approved by Ecology for evaluating
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wetland functions in Washington. This system generates a score for each function based on
the wetland’s potential and opportunity for providing the function. Using the scores on the
wetland rating forms, a qualitative functional rating (high, moderate, or low) was derived for
functions (water quality, hydrologic, and habitat) and values provided by each wetland, based
on supplemental guidance provided by Ecology (Ecology 2008).

This section discusses the results of the wetland delineation, including a review of available
information and an analysis of wetland conditions in the study area as observed during field
investigations.

The available existing information compiled for this wetland assessment is summarized in the
following subsections.

There are no mapped wetlands in the study area according to the National Wetlands Inventory
and City of Bellevue critical areas maps (USFWS 1981; City of Bellevue 2009). In 2009,

David Evans and Associates (DEA) conducted a wetland delineation within the study area for
the City of Bellevue Utilities Department’s Lower Coal Creek Off-line Sediment Pond
Mitigation Project. These wetlands (Wetlands A through E) are depicted on Drawing C-1 in
Appendix B.

The dominant soil series mapped in the study area are Alderwood and Kitsap soils- very steep,
and Urban land (NCRS 2015). Both soils are classified as having less than 1 percent hydric
components. The mapped Alderwood and Kitsap soils series is a mix of these soils. Alderwood
soils are moderately well drained occurring primarily in moraines and till plains. The parent
material is basal till mixed with volcanic ash and surface soils have a texture of gravelly sandy
loam. Kitsap soils are moderately well drained found primarily on terraces. The parent
material is lacustrine deposits with a minor amount of volcanic ash. The texture of the soil is
ashy silt loam in the first 24 inches, with stratified silt to silty clay loam below 24 inches.
Urban land includes soil disturbed by the urban landscape. There is no parent material or soil
texture associated with Urban land soils.

Wetland delineation field activities were conducted by Herrera biologists Julia Munger and
Greg Eide on April 8, 2015. It was determined that the growing season was in progress
because plants were in a nearly full leaf out condition. Conditions during the field visit were
partly sunny with a high of 60° F.

Herrera biologists delineated one wetland that was found within the project area: Wetland F.
Herrera biologists confirmed five other wetlands within the study area but outside the project
area: Wetlands A, B, C, D, and E. All wetlands except for Wetland F were delineated by DEA
in 2009. Herrera confirmed wetland conditions in the study area and boundaries adjacent to
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the project area. Wetlands outside of the project area will not be affected by the project;
therefore, Wetlands A, B, C, D, and E were not re-delineated.

The location and boundaries of wetlands and buffers within the study area are shown on
Drawing C-1 in Appendix B. The delineated boundaries of Wetland F and adjacent vegetated
buffers are shown on Drawing C-2 in Appendix B. Brief descriptions of wetlands located
outside of the project area but in the study area are provided below. A summary for
Wetland F is provided in Table 3. For the delineation of Wetland F, biologists completed
wetland delineation data forms (Appendix C) and an Ecology wetland rating form

(Appendix D).

Table 3.

Summary of Wetland F.

Wetland Name

Wetland F

Local Jurisdiction

City of Bellevue

WRIA

8

Wetland Size

313 sq. ft.

Wetland Rating

Category Ill

City of Bellevue
Buffer Width

60 feet

USFWS
Classification

PSS

HGM Classification

Riverine

Wetland Data
Forms

Appendix C,
TP-F-WET

Upland Data Form

Appendix C,
TP-F-UP

Dominant
Vegetation

blackberry, and reed canarygrass.

Wetland F is dominated by salmonberry and tall mannagrass (Glyceria elata).
within the wetland includes red alder, Himalayan blackberry, and giant horsetail (Equisetum
telmateia). Adjacent upland vegetation includes dominant black cottonwood, red alder, Himalayan

Additional vegetation

Soils

Within Wetland F, the top 0.5 inch was very dark grayish brown (10YR 3/2) sand. From 0.5 to

4 inches depth, the soil was dark gray (L0YR 4/1) sand mixed with gravel in the matrix, with strong
brown (7.5YR 5/8) redox concentrations (40%). From 4 inches to a depth of at least 20 inches, the
substrate was cobble. The soil represents a naturally problematic hydric soil characteristic of
vegetated sand and gravel bars within floodplains. Redox conditions confirm that the soil is hydric.
Adjacent upland soil was very dark grayish brown (10YR 3/2) (100%) with a loam texture.

Hydrology

Wetland saturation was present at 10 inches depth. The presence of primary wetland hydrologic
indicator A3 (saturation) satisfies the wetland hydrologic criteria. Hydrologic sources to Wetland F
are driven by Coal Creek. No water was observed in adjacent uplands.

Buffer
Condition

The buffer surrounding Wetland F has been disturbed by the existing gravel access road and
staging area north of the wetland. However, more than 50 percent of the buffer is relatively
undisturbed. The buffer is primarily composed of red alder, black cottonwood, Himalayan
blackberry, and salmonberry.
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Wetland A is a depressional, palustrine forested wetland, situated north of the existing gravel
access road. The dominant vegetation in Wetland A is Himalayan blackberry, red alder (Alnus
rubra), common horsetail (Equisetum arvense), and reed canarygrass (Phalaris arundinacea).

Wetland B is a depressional, palustrine scrub-shrub wetland, located south of Coal Creek. It is
outside of the project area. The dominant vegetation in Wetland B is skunk cabbage
(Lysichiton americanus), black cottonwood (Populus balsamifera), and salmonberry (Rubus
spectabilis).

Wetland C is a depressional wetland. It is primarily permanently ponded. The wetland is
situated just south of Coal Creek, and has an outlet that drains to the stream. The dominant
vegetation surrounding the wetland is red alder, salmonberry, and red-osier dogwood.
Vegetation is primarily along the outer edge of the wetland. No emergent vegetation was
growing within the ponded portion of the wetland during the site visit.

Wetland D is a riverine, palustrine forested wetland on the north side of Coal Creek. The
dominant vegetation is black cottonwood, small-fruited bulrush (Scirpus microcarpus),
scouring rush (Equisetum hyemale), red alder, lady fern (Athyrium filix-femina), and reed
canarygrass.

Wetland E is a depressional, palustrine forested wetland. It is located on the north side of
Coal Creek, east of the existing gravel access road. Dominant wetland vegetation includes
salmonberry, common horsetail, red alder, and reed canarygrass.

Portions of Wetland F will be permanently and temporarily impacted as a result of the
proposed channel realignment (Table 4). The permanently impacted area will be converted
from wetland habitat to stream habitat.

Table 4. Summary of Permanent and Temporary Impacts on Wetland F for the Coal
Creek Trunk Bank Restoration Project in Bellevue, Washington.

Resource Permanent Impacts (square feet) Temporary Impact (square feet)

Wetland F 212 101

Wetland buffer impacts are presented above, in the Stream and Buffer Impacts section.

In accordance with Bellevue Land Use Code (Part 20.25H), the impacted wetland area will be
replaced at a 2:1 ratio (replacement area to impact area) on the project site by creating
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427 square feet of riverine wetland directly adjacent to the realigned channel. The wetland
will be planted with a diversity of native groundcover and shrub species (see Mitigation Plan
section).

According to Bellevue LUC 20.25H.100, performance standards for wetlands apply to the
project. These performance standards are met by the following:

e The project does not propose any artificial lighting. During construction, equipment
will operate during daylight hours.

e The completed project will not create increases in noise levels. During construction,
equipment will be operated with mufflers to minimize noise impact.

e The project will not create new impervious surfaces and therefore, will not result in
runoff to the wetland.

e Buffers on the project site will be densely planted with native vegetation to
discourage entry to the stream by pets and humans (see Mitigation Plan section).

e Use of pesticides, insecticides, and fertilizers within 150 feet of the edge of buffers
adjacent to wetlands will be in accordance with the City of Bellevue’s Environmental
BMPs.

Functions of Wetland F were evaluated according to data in the Ecology wetland rating form
(Appendix D), and supplemental qualitative ratings (high, medium, low) were determined
based on Ecology guidance (Ecology 2008). A summary of the function scores, total wetland
score, and the associated category rating for Wetlands F is provided in Table 5.

Table 5. Individual Wetland Function Scores for Wetland F in the Project Area.
Water Quality
Functions — Qualitative Hydrologic Functions — Habitat Functions —

Rating Qualitative Rating Qualitative Rating 2004
(numerical score in (numerical score in (numerical score in Ecology

Wetland parentheses) parentheses) parentheses) Total Rating
Name Potential | Opportunity | Potential | Opportunity | Potential | Opportunity | Score | Category

F Moderate Yes Moderate Yes Low (2) Moderate 50 ]
(10) (8) (12)

Wetland F, a riverine wetland, has a moderate potential to improve water quality, because
vegetation covers most of the wetland, and it has a small number of surface depressions that
can trap sediments. The wetland has the opportunity to improve water quality because Coal
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Creek discharges into the wetland that drains developed areas and roads. Wetland F has a
moderate potential to improve hydrologic functions because the wetland is mostly covered in
scrub-shrub vegetation that can slow water velocities during floods. The wetland has the
opportunity to reduce flooding and erosion because there are human structures downstream
that could be damaged by flooding. Wetland F has a low potential for habitat. It only has one
vegetation class, and two hydrologic regimes, and there is no interspersion of habitat within
the wetland. However, the wetland has a moderate opportunity to provide habitat functions,
because it is within a large corridor that contains other wetlands and has a largely
undisturbed buffer around more than half the wetland.

The completed project will continue to provide wetland functions at a similar level for the
temporarily impacted portion of Wetland F and the adjacent created wetland area. The
opportunity to provide water quality functions is anticipated to remain based on seasonal
flooding of the wetland from Coal Creek that receives runoff from developed areas in the
basin. The opportunity to provide hydrologic functions is anticipated to remain based on the
continued existence of human structures downstream that could be damaged by flooding.
Once planted vegetation matures, there will be a similar potential for the wetland to provide
water quality, hydrologic, and habitat functions. The level of potential functions will be
slightly greater based on a larger wetland size and higher diversity of plant species associated
with the mitigation wetland.

In accordance with Bellevue LUC 20.25H.165.A, this section presents a habitat assessment
associated with fish and wildlife species of local importance. The objectives of the habitat
assessment were to:

e Describe vegetation within the study area.

e Identify species of local importance that have a primary association with habitat in the
study area, and assess potential impacts.

e Discuss any federal, state, or local special management recommendations.
e Discuss direct and indirect potential impacts on habitat, including cumulative impacts.

e Discuss measures to avoid, minimize, mitigate, and preserve existing habitats and
restore any habitat that was degraded prior to the current proposed activity.

e Discuss ongoing management practices that will protect habitat after the site has been
developed.

To evaluate habitat conditions in the study area, Herrera biologists surveyed the study area to
identify dominant plant species, forest maturity, concentrations of native and invasive plant
populations, other habitat features (such as snags and logs), habitat potential to support fish
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and wildlife species of local importance, and indications of use by these species. To observe
habitat conditions and fish and wildlife, Herrera biologists Julia Munger and Greg Eide
conducted a field visit on April 8, 2015.

In addition, Herrera reviewed information provided by WDFW Priority Habitats and Species
database (WDFW 2015b), fish usage information from the SalmonScape mapping program
(WDFW 2015a), and City of Bellevue (2010b) basin fact sheets.

The study area is located along Coal Creek. Within the study area, there is a gravel access
road and several large gravel staging areas. With the exception of these developed areas, the
study area consists largely of undeveloped riparian habitats adjacent to Coal Creek and
Newport Creek. Riparian habitat consists of deciduous forest including uplands and wetlands.
Dominant trees include black cottonwood and red alder. Dominant understory plants include
salmonberry, vine maple (Acer circinatum), sword fern (Polystichum munitum), piggy-back
plant (Tolmiea menziesii), and reed canarygrass. Vegetation consists primarily of native plant
species in the project area; however, large patches of nonnative and invasive Himalayan
blackberry occur near Coal Creek Parkway Southeast, adjacent to the project access road and
staging areas, and adjacent to streams.

Herrera examined the presence of species of local importance with a primary habitat
association within the study area. There are no documented occurrences of species of local
importance in the project vicinity (WDFW 2015b), except for coho and Chinook salmon. The
following species may occur based on the presence of suitable habitat and/or documented
occurrence:

e Fish species: Both Chinook and coho salmon are documented within the study area.
Fall-run Chinook salmon have documented presence, while coho have documented
spawning within the study area (WDFW 2015a).

e Great blue heron: There is potential habitat for great blue heron. Herrera biologists
observed a great blue heron flying within the study area on April 8, 2015, visit. While
heron may use the study area occasionally, no heron nests or roost trees were found.
Heron habitat is more likely to be found in wetlands north of the study area where
open habitat is more accessible.

e Vaux’s swift: There is potential nesting habitat for Vaux’s swift in hollows of snags in
the study area. However, Vaux’s swift are more closely associated with old-growth
forested habitat, which is not present in the study area (Larsen et al. 2004).

e Pileated woodpecker: Foraging habitat for pileated woodpecker is present but
limited, due to the lack of snags. This species also forages on standing live trees
(particularly conifers) which are occasionally present in the study area.

e Oregon spotted frog: Wetland C provides potential habitat for Oregon spotted frog
because it contains pond habitat with surrounding marsh. However, presence is
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unlikely due to the small size of habitat, lack of emergent vegetation, surrounding
urbanization, and the rare status of Oregon spotted frog in Western Washington
(Larsen 1997).

e Western toad: Wetland C provides potential habitat for western toad because it
contains pond habitat with surrounding marsh; however, presence is unlikely due to
the rare status of this species.

e Western pond turtle: Wetland C provides potential habitat for western pond turtle
because it contains open pond habitat with floating logs for basking; however,
presence is unlikely due to surrounding urbanization and the rare status of this species
(Larsen 1997).

Several species of local importance are not expected to occur either because the species are
not present or because suitable habitat is not present. There is little to no habitat for bald
eagle, peregrine falcon, merlin, osprey, green heron, or red-tailed hawk due to the closed
canopy and dense vegetation that precludes access. In addition, these species are typically
not associated with small stream habitat. However, occasional canopy openings may provide
opportunity for feeding by red-tailed hawk. There is no habitat for common loon, purple
martin, or western grebe, which require lakeshore habitat.

There is poor habitat for the protected bat species (western big-eared bat, Keen’s Myotis,
long-legged Myotis, and long-eared Myotis) since there are no caves, lava tubes, or abandoned
buildings present in the study area where they have a tendency to occur. In addition, few
snags are present in which they could roost. These bats roost in cavities in large trees and
snags and forage over a variety of habitats for insect prey. There is poor habitat for river
lamprey, because they are normally found within large rivers in Washington, not small
streams (USFWS 2015).

In accordance with Bellevue LUC 20.25H.160 (performance standards for habitat associated
with species of local importance), the project will comply with management
recommendations provided by WDFW.

The project will comply with management recommendations for riparian priority habitats
(Knutson and Naef 1997). Specifically, the project will maintain the existing structural and
functional integrity of riparian habitat along Coal Creek by avoiding permanent impact on
native vegetation, which is necessary to support fish and wildlife populations. Two trees will
be removed for the project, but the root wads, trunks, and branches will remain on-site and
be used as slash material within the log revetment structure and downed wood within the
created wetland and surrounding buffer areas. The project minimizes impacts on riparian
buffers by utilizing the existing access road and staging areas. Habitat will be improved within
the stream and wetland buffers by removing invasive plant species and planting native plants.
Planting along the stabilized and realigned bank of Coal Creek will moderate stream
temperatures for fish by means of shading the channel, provide habitat for aquatic insects
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that are a source of food for fish, and contribute nutrients from leaf litter that drive the food
chain.

The project will comply with management recommendations for amphibians and reptiles by
avoiding impact on Wetland C (Larsen 1997). Specifically, the project will not alter the
existing hydrology of Wetland C or release runoff containing pollutants to the wetland or
buffer.

There will be no adverse direct impacts on habitat for Vaux’s swift or pileated woodpecker.
No standing snags will be removed. Two trees will be removed from the buffer of Wetland F.
Vegetation removal will occur away from snag locations where these species may occur. Areas
where vegetation clearing will occur during construction will be planted with native
vegetation. Earthwork will occur in the summer, after pileated woodpecker breeding is
complete. Construction noise may temporarily disturb Vaux’s swift and pileated woodpecker,
if either species are present, but they would be expected to return after construction is
complete.

There are no cumulative impacts on habitats associated with species of local significance
anticipated as a result of the proposed project, since the project area will be fully restored
to an improved condition.

Chinook salmon and coho salmon are less likely to be present in the study area during
construction. Most juveniles would have gone to sea by the beginning of the in-water work
window (July 1). However, juveniles of both species can exhibit long residence times in natal
streams. They have also been documented in Lake Washington during the summer when in-
water work would occur, and there are no barriers that would prevent fish in Lake
Washington from entering Coal Creek (although summer water temperatures at the stream
mouth could pose a migration barrier). Therefore, juveniles of both species could occur in the
study area during construction.

According to Bellevue LUC 20.25H.175, Coal Creek and adjacent land subject to the 100-year
flood are designated as an area of special flood hazard. Within the study area, the 100-year
floodplain was mapped by the Federal Emergency Management Agency’s National Flood
Insurance Program. According to the flood insurance rate map, the 100-year floodplain is a
Zone A within the study area, which indicates that there is no information on base flood
elevation (BFE) for this portion of Coal Creek (see Appendix E, FEMA 1995).

The project will comply with applicable general performance standards for development in an
area of special flood hazard. According to Bellevue LUC 20.25H.180.C.1.b, the proposed
project is an allowed intrusion within an area of special flood hazard because it will maintain
existing vegetation in a healthy condition. The stabilized and restored banks of Coal Creek
will be constructed at elevations that mimic natural banks located upstream of the project.
The banks, wetland creation area, and surrounding buffers disturbed during construction that
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occur within the area of special flood hazard will be planted with native emergent,
groundcover, shrub, and tree species. These species are adapted to floodplain conditions
including periodic inundation.

In accordance with Bellevue LUC 20.25H.180.C.3.d, logs used to construct the log revetment
structure will be anchored to prevent flotation, collapse, or lateral movement of the
structure. The primary method of anchoring involves embedding portions of logs within the
bank as well as backfilling with rock structural fill and native alluvium. Logs that are not
embedded or sufficiently backfilled will be secured by lashing them to other logs with chains.

In accordance with Bellevue LUC 20.25H.180.C.4, the project will not result in a rise in BFE
based on modeling results presented in the Coal Creek Trunk Bank Restoration Project
Hydraulic Effects Technical Memorandum (see Appendix E).

In accordance with Bellevue LUC 20.25H.180.C.5.a, the project is allowed to encroach within
the regulated floodway of Coal Creek based on certification by a licensed engineer that
concludes that encroachment (log revetment structure) will not result in a rise in BFE based
on hydrological and hydraulic analysis. This analysis is presented in the Coal Creek Trunk Bank
Restoration Project Hydraulic Effects Technical Memorandum (see Appendix E).

In accordance with Bellevue LUC 20.25H.180.C.6, the project will comply with applicable
provisions for modification of a stream channel within a flood hazard area, which are met by
the following:

e The project is not classified as a habitat improvement project; however, the project
will maintain habitat functions (e.g., pool habitat) and improve functions by increasing
the density of large wood in Coal Creek and native vegetation along the banks and
within buffers.

e The project will not block side channels because they do not exist within the project
area.

e During the permit review process, KCWTD and the City of Bellevue will notify adjacent
communities, Ecology, WDFW, and the National Flood Insurance Program.

e KCWTD will monitor and maintain the segment of Coal Creek altered by the project to
ensure that the flood carrying capacity is not diminished (see Monitoring and
Contingency Plan section).

In accordance with Bellevue LUC 20.25H.180.C.7, the project will not reduce the effective
base flood storage volume of the area of special flood hazard by providing compensatory
storage volume on the project site that exceeds the volume of fill material proposed for bank
stabilization. The project will result in an approximate 37-cubic yard net increase in flood
storage volume as a result of excavating native soil and alluvium in support of wetland
creation and channel realignment. The compensatory storage performance standard is met by
the following:
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Where channel realignment and wetland creation is proposed along the north bank,
storage will be provided at equivalent elevations to the area that is being displaced by
the log revetment structure.

The compensatory storage area is within and directly adjacent to Coal Creek and
therefore will be connected to the source of flooding.

Compensatory storage will be constructed at the same time that the log revetment
structure (floodplain displacement) and before the flood season begins on September
30.

Compensatory storage will be on-site.
A hydraulic analysis prepared by a licensed engineer was prepared that demonstrates
that proposed compensatory storage does not adversely affect the BFE (see

Appendix E).

Compensatory storage meets all other critical areas rules subject to Bellevue
LUC 20.25H including mitigation as demonstrated in this report.

Specific performance standards outlined in Bellevue LUC 20.25H.180.D do not apply to the
project.
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This mitigation plan was prepared in accordance with Bellevue LUC 20.25H.220 (Mitigation
Plan Requirements) and LUC 20.25H.105 (Mitigation and Monitoring — Additional Provisions).
Although the project is designed to avoid and minimize impacts on critical areas and buffers
to the extent possible, unavoidable impacts on these resources will occur. This section
describes the process of mitigation sequencing for the project and the mitigation approach
that will be employed to compensate for unavoidable project impacts.

The project follows requirements for mitigation sequencing as outlined in Bellevue
LUC 20.25H.215.

For the most part, the project will avoid adverse impacts on wetlands. Construction access
and staging will avoid wetland impacts by utilizing existing staging areas and an existing
access road. In addition, the infiltration area for temporary dewatering purposes was selected
to avoid wetlands. Complete avoidance of permanent impacts on wetlands is not feasible
because it is necessary to realign the channel within the footprint of Wetland F. Impact on
Coal Creek is unavoidable because bank stabilization measures are necessary within the
channel along the south bank to protect the nearby sewer pipeline and manhole.

Indirect impacts on wetlands adjacent to the project area will be minimized through
implementation of BMPs. Prior to construction, high-visibility fencing will be installed at the
project limits to prevent intrusion into wetlands during construction. Silt fences will be
installed at the perimeters of staging areas to prevent release of sediments into adjacent
wetlands.

The project will minimize adverse impacts on Coal Creek by excluding and removing fish from
the in-water work area prior to construction. In addition, the project will minimize turbidity
and maintain water quality standards in Coal Creek downstream of the in-water work area by
constructing an upstream cofferdam and bypassing flows around the work area. Water that
needs to be dewatered from within the work zone will be pumped to a designated upland
area adjacent to the channel for infiltration. As necessary, BMPs will be implemented to
prevent turbid water from being released back into the stream channel (e.g., silt bags).

The project aims to rectify temporary impacts on buffers by restoring these areas
immediately following construction of bank stabilization measures and grading activities.
Buffers that are temporarily disturbed during construction will be restored by planting native
groundcover, shrubs, and trees.
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KCWTD is committed to reducing the impact of the project over time by monitoring the
project including presence, growth, and health of native vegetation in mitigation areas.

In accordance with Bellevue LUC 20.25H.085.A, mitigation for stream impacts will be
conducted on-site through replacement of stream habitat area and habitat functions, which is
preferred by the City of Bellevue. Permanent impacts on Coal Creek from constructing the log
revetment structure will involve filling a portion of the channel including existing pool
habitat. These impacts will be mitigated by creating scour pool habitat at the toe of the log
revetment structure and realigning the channel along the opposite (north) bank. Realignment
of the channel will provide a channel width that is equivalent to the upstream channel reach.
Root wads will be placed directly above the created pools to promote scour and maintain pool
conditions. In addition, grading of the channel will maintain existing stream habitats by
providing low gradient riffle habitat and bar habitat along the realigned north bank.

In accordance with Bellevue LUC 20.25H.105.A, mitigation for wetland impacts will be
conducted by creating wetlands on a disturbed upland site adjacent to Coal Creek, which
provides a consistent source of hydrology. This is the City of Bellevue’s second order of
preference. Restoring wetlands on upland sites that were formerly wetlands (first order of
preference), is not feasible because opportunities are not available on-site.

Approximately 427 square feet of riverine wetland will be created to compensate for the area
and functions of Wetland F that will be permanently impacted as a result of the proposed
channel realignment. Wetland creation is proposed in a previously disturbed area where
vegetation was cleared to construct an existing staging area to support City of Bellevue
projects in the vicinity. In addition, the wetland creation area contains Himalayan blackberry
which is a nonnative introduced species. To support wetland hydrology, the wetland creation
area will be graded to the same elevation as the impacted wetland such that the wetland is
subject to flooding and groundwater input associated with Coal Creek. A scrub-shrub
vegetation community planted with native emergent and shrub species is planned for the
wetland creation area.

The goal of the mitigation plan is to create stream and wetland habitats and restore
temporarily disturbed stream banks, wetland, and buffer areas that will improve water
quality, hydrologic, and wildlife functions within the project area. To meet this goal, the
objectives include:

e Creating scour pool and low-gradient riffle habitat within Coal Creek
e Creating a riverine, scrub-shrub wetland adjacent to Coal Creek

e Restoring forested stream bank and buffer conditions
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The following success criteria will be monitored over a 5-year period and will apply to created
and restored stream, wetland, and buffer areas within the project area.

e 100 percent survival of planted vegetation
e (0 percent invasive plant cover within areas of planted vegetation

e Confirmed presence of pool and low-gradient riffle habitats

e Minimum 90 percent survival of planted vegetation
e Less than 10 percent invasive plant cover within areas of planted vegetation

e Confirmed presence of pool and low-gradient riffle habitats

e Greater than 35 percent cover of native vegetation within areas of planted vegetation
e Less than 10 percent invasive plant cover within areas of planted vegetation

e Confirmed presence of pool and low-gradient riffle habitats

e Greater than 50 percent cover of native vegetation within areas of planted vegetation
e Less than 15 percent invasive plant cover within areas of planted vegetation

e Confirmed presence of pool and low-gradient riffle habitats

e (Greater than 70 percent cover of native vegetation within areas of planted vegetation
e Less than 15 percent invasive plant cover within areas of planted vegetation

e Confirmed presence of pool and low-gradient riffle habitats

Stream and wetland mitigation will be implemented according to the project plans (see
Appendix B). The project will be constructed between July and October of 2015. Clearing and
grubbing of existing vegetation; and earthwork (excavation, filling, and grading) will occur
during the summer and planting will occur in the fall at the onset of the dormant plant
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season. Existing native vegetation will be cleared only as necessary to construct the project.
Trees will be preserved with the exception of two trees designated for removal that occur
within grading limits of the wetland creation area (see Drawing C-4, Appendix B). All
nonnative and invasive plants will be removed from proposed planting zones.

Stream mitigation will involve creating an approximately 4-foot deep pool at the toe of the
log revetment structure (see Drawings C-2, C-5, and C-6, Appendix B). Low-gradient riffle
habitat will be created where channel realignment is proposed along the northern half of the
channel. Logs with and without root wads will be installed at the toe of the log revetment
structure and within the channel.

Wetland creation is proposed adjacent to the north bank of the realigned channel. The
wetland creation area will be graded flat at an elevation of 63 feet which is consistent with
the elevation of the impacted wetland (see Sheets 4 and 5, Appendix A; and Drawings C-2,
C-4, and C-5, Appendix B). Utilizing wood material from the removed black cottonwood tree,
a downed log with root wad attached will be placed on the ground surface of the wetland
creation area (see Drawing C-3, Appendix B). To anchor the log in place, the end of the log
will be embedded within the adjacent slope.

All areas disturbed during construction will be planted with native vegetation including
stream banks, the wetland creation area, and adjacent buffer areas (see Drawing L-1,
Appendix B). The planting plan is consistent with planting guidelines presented in the City of
Bellevue (2003) Critical Areas Handbook. Live stakes will be planted along the south bank on
the log revetment structure (live stake planting zone). Groundcover plant species will be
transplanted from 1-gallon containers, 4-inch pots, and 10-cubic-inch plugs; shrubs will be
transplanted from 1-gallon containers; and trees will be transplanted from 1-, 2-, and 5-gallon
containers. Groundcover, shrub, and tree species will be planted along the north bank, within
the wetland creation area, and within buffers on both sides of the channel (wetland and
riparian plant zones). Plants will be spaced densely, including 8 feet on center for trees,

4 feet on center for container shrubs, 2 feet on center for live stakes, and between 1 and

2 feet on center for groundcover. All planting zones will be covered in 4 inches of bark or
wood chip mulch. Mulch will be pulled away from plants so there is no contact with stems.

All planting areas will be monitored to evaluate the success of revegetation measures in
support of replacing functions that were affected during construction. During construction,
the project representative and biologist will monitor the site to ensure that BMPs are
implemented such that there are no unanticipated impacts on Coal Creek, wetlands, or
buffers.

The success of mitigation will be determined by monitoring the site and evaluating if success
criteria are achieved. The City of Bellevue will arrange to have the mitigation site monitored
by a qualified biologist for a minimum of 5 years. Monitoring visits to the site will take place
at least once per year during Years 1 through 5 after construction. For the purpose of
measuring plant cover, monitoring transects and sampling plots will be established within the
planting areas. During monitoring visits, representative photographs will be taken from
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established photo points. After each monitoring visit, a report presenting the results of the
site inspection will be submitted to regulatory agencies including the USACE, WDFW, and the
City of Bellevue.

During Years 1 and 2, the survival of plantings and cover of invasive vegetation will be
assessed within the planting areas. During Years 3, 4, and 5, percent aerial cover of
vegetation will be assessed including planted and naturally colonized native plants; and
naturally colonized invasive and nonnative plants. The status of invasive and nonnative plants
will be based on species listed on King County noxious weed lists including Class A, Class B,
Class C, non-regulated noxious weeds, and weeds of concern (King County 2015). During
Years 1 through 5, the presence of pool and riffle habitat will be confirmed and width and
depth measurements will be recorded.

During each monitoring year, in addition to assessing conditions within sampling plots along
monitoring transects, observations of overall conditions will be made throughout the planting
areas. Within the monitoring report, the biologist responsible for monitoring will present
detailed monitoring methods, results, and make recommendations for annual maintenance of
the planting areas such as replanting, watering, weeding, and removal of trash. If plants are
not succeeding, the biologist will make recommendations for contingency actions, which
could include suitable plant substitutions based on-site conditions.

In accordance with Bellevue LUC 20.25H.180.6.d, during each monitoring year, the segment
of Coal Creek that was altered by the project will be monitored to ensure that the flood-
carrying capacity is not diminished. If determined that fallen trees or transported large
woody debris has resulted in a channel blockage, maintenance will involve removing logs to
restore flood-carrying capacity.

May 2015 m King County

Critical Areas Report—Coal Creek Trunk Bank Restoration Project 29






Brinson, M.M. 1993. A Hydrogeomorphic Classification for Wetlands. Technical Report
WRP-DE-4. US Army Engineer Waterways Experiment Station, Vicksburg, Mississippi. August
1993.

City of Bellevue. 2003. Critical Areas Handbook - Restoring, Enhancing, and Preserving.
Available at City of Bellevue website:
<http://www.bellevuewa.gov/pdf/Development%20Services/ca_handbook.pdf>.

City of Bellevue. 2009. Critical areas inventory for the Coal Creek drainage basin. Publication
date: July 2009. Accessed on April 14, 2015:
<http://www.bellevuewa.gov/CoalCreekBasin.htm>.

City of Bellevue. 2010a. Aerial photograph of the City of Bellevue. Color ortho image.
Horizontal resolution: 2 feet. Bellevue Geographic Information Services. Publication date:
January 2009. Accessed in January 2010: <ftp://ftp.bellevue
wa.qov/GISDownload/Tif2ft/>.

City of Bellevue. 2010b. Basin fact sheets for Coal Creek drainage basin. Publication date:
July 2010. Accessed on April 14, 2015: <http://www.ci.bellevue.wa.us/
drainage-basins.htm>.

City of Bellevue. 2010c. Fish Use of Stream Drainage Basins in the City of Bellevue. March
2010. <http://www.ci.bellevue.wa.us/pdf/Utilities/FishUse BellevueStreams.pdf>.

Cardno TEC. 2011. Bellevue Summer Electrofishing 2011. Final Report for the City of Bellevue.
December 2011.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and
Deepwater Habitats of the United States. Publication FWS/0BS-79/31. US Department of the
Interior, Fish and Wildlife Service, Office of Biological Services.

DEA. 2009. Lower Coal Creek Off-Line Sediment Pond Mitigation Plan - Site 2. Plan sheet 16.
Prepared by David Evans and Associates for the City of Bellevue Utilities Department.
September 10, 2009.

Ecology. 2008. Using the Wetland Rating System in Compensatory Mitigation. Focus Sheet.
Washington State Department of Ecology. Ecology Publication Number 08-06-009. Prepared in
March 2008.

Ecology. 2012. Washington State Water Quality Assessment 305(b) report and 303(d) list.
Washington State Department of Ecology. Obtained from website:
<http://www.ecy.wa.qgov/programs/waq/303d/index.html>.

May 2015 m King County

Critical Areas Report—Coal Creek Trunk Bank Restoration Project 31


http://www.bellevuewa.gov/pdf/Development%20Services/ca_handbook.pdf
http://www.bellevuewa.gov/CoalCreekBasin.htm
ftp://ftp.bellevuewa.gov/GISDownload/Tif2ft/
ftp://ftp.bellevuewa.gov/GISDownload/Tif2ft/
http://www.ci.bellevue.wa.us/drainage-basins.htm
http://www.ci.bellevue.wa.us/drainage-basins.htm
http://www.ci.bellevue.wa.us/pdf/Utilities/FishUse_BellevueStreams.pdf
http://www.ecy.wa.gov/programs/wq/303d/index.html

Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual. Technical
Report Y-87-1. US Army Corps of Engineers, Waterways Experiment Station, Vicksburg,
Mississippi. January 1987.

Environmental Laboratory. 2010. Regional Supplement to the Corps of Engineers Wetlands

Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0). Technical
Report ERDC/EL TR-10-3. US Army Corps of Engineers, Engineer Research and Development
Center, Wetlands Regulatory Assistance Program, Vicksburg, Mississippi. May 2010.

FEMA. 1995. Flood Insurance Rate Map. King County, Washington and Incorporated Areas.
Panel 658 of 1725, Map Number 53033C0658 F. Federal Emergency Management Agency.

FHWA. 2009. Hydraulic Engineering Circular 23: Bridge Scour and Stream Instability
Countermeasures, Volume 1. Federal Highway Administration. Publication
No. FHWA-NHI-09-111, HEC-23.

Hruby, T. 2004. Washington State Wetland Rating System for Western Washington—Revised.
Ecology Publication 04-06-025. Washington State Department of Ecology. August 2004.

King County. 2015. King County Noxious Weed List. Obtained April 27, 2015, from agency
website: <http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/WeedLists/2015-
King-County-Noxious-Weed-List.pdf>.

Knutson, K.L. and V.L. Naef. 1997. Management Recommendations for Washington’s Priority
Habitats: Riparian. Washington Department of Fish and Wildlife, Olympia. December 1997.

Larsen, E.M. 1997. Management Recommendations for Washington’s Priority Species—
Volume I1I: Amphibians and Reptiles. Washington Department of Fish and Wildlife, Olympia,
Washington. November 1997.

Maynord, S.T. 1996. Toe-Scour Estimation in Stabilized Bendways. Journal of Hydraulic
Engineering 22(8):460-464.

NCRS. 2015. Web Soil Survey. US Department of Agriculture, Natural Resources Conservation
Serviced. Obtained April 15, 2015:
<http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx>.

Olson, P. and E. Stockdale. 2010. Determining the Ordinary High Water Mark on Streams in
Washington State. Ecology Publication 08-06-001. Washington State Department of Ecology.
March 2010. Second Review Draft.

USFWS. 1981. Raster scan data of National Wetlands Inventory wetlands maps. Digital data
created in 1981. US Fish and Wildlife Service. Accessed on April 15, 2015:
<http://www.fws.gov/wetlands/index.html>.

USFWS. 2015. Species Fact Sheet River Lamrey. US Fish and Wildlife Service. Accessed on
April 17, 2015: <http://www.fws.gov/wafwo/species/Fact%20sheets/Riverlampreyfinal.pdf>.

m King County May 2015

32 Critical Areas Report—Coal Creek Trunk Bank Restoration Project


http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/WeedLists/2015-King-County-Noxious-Weed-List.pdf
http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/WeedLists/2015-King-County-Noxious-Weed-List.pdf
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
http://www.fws.gov/wetlands/index.html
http://www.fws.gov/wafwo/species/Fact%20sheets/Riverlampreyfinal.pdf

WDF. 1975. A Catalog of Washington Streams and Salmon Utilization. Volume I, Puget Sound
Region. Prepared by R.W. Williams, R.M. Laramie, and J.J. Ames. Washington Department of
Fisheries, Olympia, Washington. November 1975.

WDFW. 2003. Evaluation of Downstream Migrant Salmon Production in 1999 and 2000 from
Three Lake Washington Tributaries: Cedar River, Bear Creek, and Issaquah Creek. Washington
Department of Fish and Wildlife. February 2003.
<http://wdfw.wa.gov/publications/00083/wdfw00083.pdf>.

WDFW. 2015a. SalmonScape. Washington Department of Fish and Wildlife. Accessed on
April 16, 2015: <http://wdfw.wa.gov/mapping/salmonscape/index.html|>.

WDFW. 2015b. Washington State Fish and Wildlife Service Priority Habitat and Species (PHS)
Data on the Web for the study area. Accessed on April 16, 2015:
<http://wdfw.wa.gov/mapping/phs/>.

May 2015 m King County

Critical Areas Report—Coal Creek Trunk Bank Restoration Project 33



http://wdfw.wa.gov/publications/00083/wdfw00083.pdf
http://wdfw.wa.gov/mapping/salmonscape/index.html
http://wdfw.wa.gov/mapping/phs/




APPENDIX A

Joint Aguatic Resource Permit
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GENERAL CONSTRUCTION NOTES:

1. THE WORK INCLUDES THE INSTALLATION OF 3 LOG REVETMENT STRUCTURES, DEWATERING ALL OR PORTIONS OF THE CREEK VIA A FLOW BY-PASS
SYSTEM TO ACCESS AND ISOLATE THE LOG REVETMENT INSTALLATION WORK AREAS FROM CREEK FLOW, TEMPORARY EROSION AND SEDIMENT
CONTROL, REVEGETATION, REMOVAL OF TEMPORARY FACILITIES, AND RESTORATION OF THE PROJECT SITE.

2. DISCREPANCIES BETWEEN THESE CONTRACT DRAWINGS AND EXISTING SITE CONDITIONS SHALL BE BROUGHT TO THE ATTENTION OF THE PROJECT
REPRESENTATIVE (IN WRITING) PRIOR TO CONTINUING WORK.

3. THE CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES PRIOR TO CONSTRUCTION ACTIVITIES. CONTACT UTILITIES UNDERGROUND LOCATION

CENTER (800) 424-5555 PRIOR TO EXCAVATION.

4.  WORK SPECIFIED IN PERMIT CONDITIONS NOT MENTIONED IN THE DRAWINGS SHALL BE FURNISHED AND PERFORMED AS THOUGH SPECIFICALLY
INDICATED IN BOTH.

5. PRIOR TO INITIATING CONSTRUCTION ACTIVITIES THE CONTRACTOR SHALL STAKE FOR APPROVAL BY THE PROJECT REPRESENTATIVE. THE LOCATIONS

OF RIPRAP LINING AND EACH REVETMENT UNIT INCLUDING LENGTHS, WIDTHS, ORIENTATION AND ELEVATIONS; TEMPORARY CONSTRUCTION ACCESS
PATHS; TEMPORARY FLOW BY PASS SYSTEMS; AND EXCAVATION EXTENTS.

6. THE CONTRACTOR SHALL INSTALL HIGH VISIBILITY FENCING FOR APPROVAL BY THE PROJECT REPRESENTATIVE AT LEAST 7 DAYS PRIOR TO
COMMENCING WORK IN THE STREAM CHANNEL.

7. ALL TREES WITHIN THE PROJECT LIMITS SHALL BE PROTECTED FROM DAMAGE DURING CONSTRUCTION UNLESS NOTED OTHERWISE ON THE

EXISTING LEGEND:

PROPOSED LEGEND:

MINOR CONTOUR (1 FOOT)

75 MAJOR CONTOUR (5 FOOT)
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- PROJECT LIMITS
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60 PROPOSED MAJOR CONTOUR (5 FOOT)

—O0—O0——0——0—— FISHBLOCK NET

——>—-—>—— FLOW BY-PASS PIPE PUMPING OPTION

FLOW BY-PASS GRAVITY PIPE OPTION

SF SILT FENCE

HIGH VISIBILITY FENCE

OHW PROPOSED ORDINARY HIGH WATER

PROPOSED GROUND (SECTION)

w CONSTRUCTION
STAGING AREA

DRAWINGS. THE CONTRACTOR SHALL OBTAIN APPROVAL FROM THE PROJECT REPRESENTATIVE PRIOR TO REMOVING OR ALTERING ANY TREE. ‘ ‘ UNDISTURBED WETLAND/STREAM CONSTRUCTION DEWATERING
BUFFERS
8. ALTERATION OR DISTURBANCE OF THE CHANNEL, FLOODPLAIN, AND ANY BANK AND FLOODPLAIN VEGETATION SHALL BE MINIMIZED TO THAT INFILTRATION AREA
NECESSARY TO CONSTRUCT THE PROJECT. THE CONTRACTOR SHALL KEEP DISTURBED AREAS WITHIN THE HIGH VISIBILITY FENCE LIMITS APPROVED LOGS
BY THE PROJECT REPRESENTATIVE, AND SHALL NOT EXTEND THESE LIMITS UNLESS APPROVED BY THE PROJECT REPRESENTATIVE. TOP OF LIGHT LOOSE
© BOULDER RIPRAP LINING
9. THE CONTRACTOR SHALL PROVIDE 24 HOURS ADVANCE NOTICE TO THE PROJECT REPRESENTATIVE PRIOR TO ANY REQUIRED INSPECTION UNLESS % sTump
OTHERWISE AUTHORIZED IN ADVANCE BY THE PROJECT REPRESENTATIVE. TOP OF LIGHT LOOSE RIPRAP
%g CONIEER TREE AT TRANSITION
10. CONSTRUCTION MATERIAL AND EQUIPMENT STAGING AREAS SHALL BE LOCATED AS SHOWN ON THE DRAWINGS. CONSTRUCTION MATERIALS AND
EQUIPMENT SHALL NOT BE STORED OUTSIDE OF IDENTIFIED STAGING AREAS, UNLESS APPROVED BY THE PROJECT REPRESENTATIVE. THE ©  DECIDUOUS TREE
CONTRACTOR SHALL PROTECT ALL CONSTRUCTION MATERIALS AND EQUIPMENT FROM DAMAGE AT ALL TIMES. ALLUVIUM BACKFILL
® SANITARY SEWER MANHOLE
11. NO EQUIPMENT OR CONSTRUCTION MATERIAL SHALL BE STORED OVERNIGHT BELOW THE ORDINARY HIGH WATER (OHW) LINE.
©® STORM DRAIN MANHOLE FLOW BY-PASS COFFERDAM
12. EQUIPMENT USED FOR THIS PROJECT SHALL BE FREE OF EXTERNAL PETROLEUM-BASED PRODUCTS WHILE WORKING NEAR ANY SURFACE WATER OR
WETLANDS. ACCUMULATION OF SOILS OR DEBRIS SHALL BE REMOVED FROM THE DRIVE MECHANISMS (WHEELS, TRACKS, TIRES, ETC.) AND [0 m CATCHBASIN
UNDERCARRIAGE OF EQUIPMENT PRIOR TO ITS WORKING BELOW THE OHW LINE. Q DENSELY PLACED WOOD RACKING
<) UTILITY POLE AND SLASH MATERIAL
13. ALL EQUIPMENT OPERATING IN AREAS OTHER THAN EXISTING UNIMPROVED GRAVEL ACCESS ROADS AND THE CONSTRUCTION MATERIAL AND STAGING
AREAS SHALL USE ONLY BIODEGRADABLE, VEGETABLE BASED HYDRAULIC FLUIDS OR APPROVED OTHER. @  SURFACE MONUMENT : COIR FACE REINFORCEMENT
14. EQUIPMENT SHALL BE CHECKED AT THE BEGINNING OF EACH WORK SHIFT FOR LEAKS, AND ANY NECESSARY REPAIRS SHALL BE COMPLETED PRIOR TO
COMMENCING WORK ACTIVITIES. ‘ﬁ_ LIVE STAKE
15. THE CONTRACTOR IS RESPONSIBLE TO ENSURE THAT NO PETROLEUM PRODUCTS, HYDRAULIC FLUID, SEDIMENTS, SEDIMENT-LADEN WATER, ABBREVIATIONS: -
CHEMICALS, OR ANY OTHER TOXIC OR DELETERIOUS MATERIALS ARE ALLOWED TO ENTER OR LEACH INTO THE CREEK, WETLANDS OR THE PROJECT _—
SITE FROM EQUIPMENT OR SUPPLIES USED DURING CONSTRUCTION. AD ALDER TREE BURIED PORTION
APPROX  APPROXIMATE PROPOSED LOG OF PROPOSED LOG
16. CONTRACTOR SHALL LIMIT MACHINERY MOVEMENT TO THE LIMITS DEFINED ON THE DRAWINGS OR IDENTIFIED AS ACCEPTABLE BY THE PROJECT BOT BOTTOM
REPRESENTATIVE. cB CATCH BASIN N
CONC CONCRETE CONTROL POINT
17. IF AT ANY TIME, AS A RESULT OF PROJECT ACTIVITIES, FISH ARE OBSERVED IN DISTRESS, A FISH KILL OCCURS, OR WATER QUALITY PROBLEMS cPP CORREGATED PLASTIC PIPE
DEVELOP (INCLUDING EQUIPMENT LEAKS OR SPILLS), OPERATIONS SHALL CEASE AND THE PROJECT REPRESENTATIVE SHALL BE NOTIFIED CR CEDAR TREE 7@ LOG TYPE
IMMEDIATELY BY THE CONTRACTOR. THE WASHINGTON DEPARTMENT OF FISH AND WILDLIFE AND THE WASHINGTON STATE DEPARTMENT OF ECOLOGY cw COTTONWOOD TREE
SHALL BE CONTACTED IMMEDIATELY BY THE PROJECT REPRESENTATIVE. WORK SHALL NOT RESUME UNTIL FURTHER APPROVAL BY THE PROJECT DIA DIAMETER
REPRESENTATIVE. EWG E,TQ}MNG @ LOG PLACEMENT SEQUENCE NUMBER
18. EROSION AND SEDIMENT CONTROL METHODS SHALL BE USED TO PREVENT SILT-LADEN WATER FROM ENTERING THE CREEK. MINIMUM EROSION AND EL ELEVATION
SEDIMENT CONTROL METHODS ARE SHOWN ON THE DRAWINGS. THE CONTRACTOR SHALL SUBMIT FOR APPROVAL BY THE PROJECT REPRESENTATIVE FT FEET \\ LASHING
14 DAYS PRIOR TO CONSTRUCTION, A TEMPORARY EROSION AND SEDIMENT CONTROL (TESC) PLAN ADDRESSING SITE SPECIFIC EROSION AND IE INVERT ELEVATION
SEDIMENT CONTROL TECHNIQUES AND METHODS INCLUDING THEIR PROPOSED MEANS AND METHODS FOR BY-PASSING CREEK FLOWS AND IN INCHES
DEWATERING AND DISCHARGING WATER IN EXCAVATIONS. MAX MAXIMUM X LOG-TO-LOG CONTACT POINT
MIN MINIMUM
19. IF HIGH FLOW CONDITIONS THAT MAY CAUSE SILTATION, EROSION OR A DANGEROUS WORK ENVIRONMENT ARE ENCOUNTERED DURING MP MAPLE TREE
CONSTRUCTION, WORK SHALL STOP UNTIL THE FLOW SUBSIDES. N NORTH A FINAL GRADING ELEVATION POINT
NTS NOT TO SCALE
20. LOGS SHALL BE DECKED IN THE STAGING AREA SHOWN ON THE DRAWINGS FOR INSPECTION BY THE PROJECT REPRESENTATIVE AND ORGANIZED BY o.C. ON CENTER {Xﬁ TREE REMOVAL
LOG TYPE. LOG TYPE IDENTIFICATION SHALL BE PAINTED ON ALL LOGS IN A PLACE VISIBLE FOR INSPECTION PRIOR TO PLACEMENT WITH LEAD-FREE, OHW ORDINARY HIGH WATER
BLAZE-ORANGE SURVEY MARKING PAINT. PVC POLYVINYL CHLORIDE
RPE REINFORCED POLYETHYLENE
21. CLEARING SHALL BE LIMITED TO AREAS INSIDE THE HIGH VISIBILITY FENCE WITHIN 10 FEET FROM GRADING AREAS OR AS APPROVED BY PROJECT S SOUTH
REPRESENTATIVE. SDMH STORM DRAIN MANHOLE
ss SANITARY SEWER
SSMH SANITARY SEWER MANHOLE
sw SOUTHWEST
TESC TEMPORARY EROSION AND SEDIMENT CONTROL
TOB TOP OF BANK
TYP TYPICAL
w WEST
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NOTES:

1. SITE CONDITIONS SHOWN ON
THESE PLANS ARE BASED ON A
PLS CERTIFIED TOPOGRAPHIC
SURVEY OF THE PROJECT AREA
COMPLETED IN OCTOBER 2014 BY
TRUE NORTH, INC., LIDAR DATA,
AND A TOPOGRAPHIC SURVEY
COMPLETED IN 2007 BY OTHERS.
CONTRACTOR SHALL VERIFY
EXISTING CONDITIONS PRIOR TO
INITIATION OF CONSTRUCTION
ACTIVITIES.

2. LOCATION OF 2 STORMDRAIN

MANHOLES SHOWN IS APPROX

AND WERE NOT INCLUDED IN THE

2007 OR 2014 SURVEY.

SEENOTE 8 | 3. CONTRACTOR SHALL BE

“ RESPONSIBLE FOR ALL STAKING
AND SURVEYING NEEDED TO

‘ COMPLETE CONSTRUCTION

UNLESS NOTED OTHERWISE ON

THE DRAWINGS.

VERTICAL DATUM: NAVD 1988.

5. VERTICAL CONTROL:
CITY OF BELLEVUE BENCHMARK
172 TOP NW BOLT IN SIG POLE

BASE ELEVATION:90.81'(NAVD88).

6. HORIZONTAL DATUM: NAD 83(2011)
WASHINGTON NORTH ZONE.

DATA FROM LIDAR

7. HORIZONTAL CONTROL:
CITY OF BELLEVUE BRASS CAP
STAMPED "1743",
NORTHING: 209636.02

EASTING: 1307929.72

CITY OF BELLEVUE BRASS CAP
STAMPED "1742"

NORTHING: 209513.38
EASTING: 1307645.24

CONTRACTOR SHALL SECURE THE
PROJECT SITE AND LOCK ACCESS
EXISTING GATE DURING
NONWORKING HOURS.

LIMITS OF 2014
GROUND SURVEY
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G A H

EXISTING
METAL WEIRS

EXISTING DRAINAGE

CULVERTS, SEE NOTES 5-8.

LOG REVETMENT
STRUCTURE 1

/

/

\\——— LOG REVETMENT
STRUCTURE 2

i

OHW

i’:‘ :

— == = “RIPRAP
SEE NOTE 3

i
B

-
LN
-

NG

I

N\

~ RESTORED
WETLAND F

NOTE 11

T~

_ o TN
PLACE SLASH AND SALVAGED 12"

DIAMETER ALDER TREE AS DESIGNATED __
-

BY PROJECT REPRESENTATIVE

N
PROPOSED
WETLAND
CREATION \\

)
‘ |
LOG REVETMENT I
STRUCTURE 3
‘ |
\ / 1
TOP OF RIPRAP FOR
TRANSITION AT END OF
STRUCTURE

FOR TEMPORARY
FISH BLACK NETS
AND FLOW
BY-PASS SEE
DRAWING ESC-1

NOTES:

1. LOCATION AND CONTROL POINT INFORMATION PROVIDED ON
DRAWING C-6.

2. ALL CREEK FLOW SHALL BE COLLECTED AND ROUTED
AROUND WORK AREA AS SHOWN ON DRAWING ESC-1.

3. CONTRACTOR SHALL POTHOLE AND VERIFY LOCATION OF
SEWER LINE PRIOR TO REVETMENT CONSTRUCTION.

4. CONTRACTOR SHALL MAINTAIN ACCESS ALONG ACCESS
ROAD AT ALL TIMES FOR CITY OF BELLEVUE STAFF AND
CONTRACTORS.

5. CONTRACTOR SHALL POTHOLE AND LOCATE EXISTING
DRAINAGE OUTFALLS.

6. CONTRACTOR SHALL PROTECT OR RESTORE EXISTING
DRAINAGE OUTFALLS TO CONSTRUCT LOG STRUCTURES.

7. CONTRACTOR SHALL MODIFY LOG PLACEMENT AS REQUIRED
AND AS DESIGNATED BY PROJECT REPRESENTATIVE TO
MAINTAIN FUCTION OF DRAINAGE OUTFALL CULVERTS.

8. CONTRACTOR SHALL CUT END OF DRAINAGE OUTFALLS
FLUSH WITH FINISHED GRADE OF RIPRAP AS DESIGNATED BY
THE PROJECT REPRESENTATIVE.

9. DECOMPACT GRAVEL ALLUVIUM IN CREEK BED FOLLOWING
COMPLETION OF REVETMENT STRUCTURES.

" 10. FOR BACKFILLING AND GRADING SEE DRAWING C-4.

11. REUSE 36" DIAMETER COTTONWOOD AND 12" DIAMETER
ALDER TREES IN PROPOSED WETLAND CREATION AREA.
CONTRACTOR SHALL FALL BOTH TRESS WITH ROOTWADS
INTACT AND PLACE AS SHOWN AND AS DESIGNATED BY
PROJECT REPRESENTATIVE. COTTONWOOD TREE SHALL BE
CUT TO 40 FEET IN LENGTH WITH REMAINS TO BE USED AS
SLASH.

-

12. TRANSITION RIPRAP TO REAR FACE OF EXISTING WING

——a WALL.

13. LOGS SHALL MEET THE FOLLOWING MATERIAL QUALITY
SPECIFICATION:

A ALL LOGS SHALL BE DERIVED FROM WESTERN RED
CEDAR OR DOUGLAS FIR TREES AND SUBJECT TO
APPROVAL BY THE PROJECT REPRESENTATIVE. LOGS
SHALL BE OF SOUND QUALITY AND FREE OF INSECTS, ROT
AND DECAY. BARK SHALL NOT BE REMOVED OR MISSING
FROM THE LOG FROM EITHER TRANSPORT OR
INSTALLATION SUCH THAT NO MORE THAN 50 PERCENT, BY
SURFACE AREA, OF THE BARK IS MISSING.

B. LOGS WITH ROOTWAD SHALL HAVE INTACT ROOT
BALLS MEASURING 4 TO 5 FEET IN DIAMETER THAT ARE
NATURAL, FULL, AND INCLUDE A COMPLEX ROOT
STRUCTURE CONTAINING MULTIPLE BRANCHES (ROOTS).
IF IN THE OPINION OF THE PROJECT REPRESENTATIVE
THAT THE ROOTWAD HAS A SPARSE OR OTHERWISE
COMPROMISED ROOT STRUCTURE, SAID LOG WILL NOT BE
ACCEPTED

C. DIAMETER OF THE LOGS SHALL BE MEASURED AT
“BREAST HEIGHT” WHICH IS APPROXIMATELY FOUR (4) FEET

o . FROM THE TOP OF THE ROOTWAD. FOR LOGS WITHOUT
RN ROOTWADS, THE DIAMETER SHALL BE MEASURED AT FOUR
NN (4) FEET FROM THE END OF THE LOG WITH THE LARGEST

DIAMETER. THE DIAMETER OF THE LOG SHALL NOT TAPER
MORE THAN 1-INCH PER 10-FEET OF LENGTH

D. LENGTHS OF THE LOGS SHALL BE MEASURED FROM
CUT END TO CUT END FOR LOGS WITHOUT ROOTWADS, OR
FROM THE CUT END TO THE MAIN STEM OF THE LOG JUST
UP FROM THE ROOT BALL (FORMER GROUND SURFACE OF
THE TREE).

10 5 0 10 20
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A c A A F G A H
N’ NOTES:
/
1. LOCATION AND CONTROL POINT INFORMATION
‘ FOR GRADING PROVIDED IN TABLE BELOW.
2. EXCAVATION AND FILL VOLUMES PROVIDED ON
DRAWING C-6.
)
/ 3. ALL CREEK FLOW SHALL BE COLLECTED AND
— / ROUTED AROUND WORK AREA AS SHOWN ON
SN ‘ / DRAWING ESC-1.
N EXISTING /
\ METAL WEIRS / 4. CONTRACTOR SHALL POTHOLE AND VERIFY
/ LOCATION OF SEWER LINE PRIOR TO REVETMENT
~ - \ CONSTRUCTION.
\ \ 5. CONTRACTOR SHALL MAINTAIN ACCESS ALONG
\ ACCESS ROAD AT ALL TIMES FOR CITY OF
\ BELLEVUE CONTRACTORS AND STAFF.
\
\
6. TRANSITION RIPRAP WIDTH AND SLOPE TO MATCH
\ EXISTING BANK AND CHANNEL GRADE AS SHOWN.
\ IN TRANSITION AREA, REDUCE TOP ELEVATION OF
| RIPRAP FROM 66' TO 65'; WIDTH FROM 3' TO 2';
| FACE SLOPE FROM 1:5H : 1V TO 1H:1V, AND TOE
| ELEVATION FROM 56' TO 58'. CONTROL POINTS
S~ ARE PROVIDED ALONG THE TOP EDGE OF THIS
o T~ RIPRAP ON DRAWING C-6.
\\\\\ T~ —
3 — 7. SEE DRAWING C-6 FOR TOP OF RIPRAP CONTROL
\A ~_ \, POINTS.
\ So ~ 8. CONTRACTOR SHALL POTHOLE, LOCATE,
- PROTECT AND RESTORE EXISTING DRAINAGE
6y S — - OUTFALLS AS DESCRIBED ON DRAWING C-3.
——
—
\ -
N GRAVELA
\ CCESS Roap CONTROL POINT TABLE
\ /""—'———,;,,,,77777777 (SEE NOTE 5) T
N EXISTING DRAINAGE = —
-~ -—
CULVERTS, SEE NOTE 8. —_—
TOP OF RIPRAP (FOR — - —_— POINT NORTHING ‘ EASTING ‘ ELEVATION
TRANSITION SECTION) SEE 1 T —a REVETMENT STRUCTURE 1
NOTE 6 [ TOB 1 209426.74 1308170.49 66.0
B \ —— B TOB 2 209406.37 1308186.72 66.0
,,,\‘ /////
\‘ EXISTING - / Ok TOB 3 209394.90 1308217.61 66.0
‘ ~ RESTORED —\ w1 209443.64 1308205.16 63.0
| \ w2 209448.43 1308217.65 63.0
w3 209452.34 1308227.14 63.0
‘ \ w4 209451.38 1308232.41 63.0
\ W5 209448.83 1308237.08 63.0
\ \ W6 209440.84 1308237.04 63.0
\ w7 209436.21 1308235.58 63.0
K 209431.58 1308236.58 63.0
—
/ ~ MHQ
~
TOP OF BANK ELEV 66.0 =<
FEET
TRANSITION FINISH
GRADE FROM TOP OF
BANK AT ELEV 66 TO
EXISTING GRADE AT
EXCAVATION EXTENTS
|
\ —/
- SEE NOTE 4 TOP OF RIPRAP (FOR
- —_— TRANSITION SECTION) SEE
NOTE 6
— - — P 10 5 0 10 20
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72 72 EARTHWORK VOLUMES:
........................................................ TRANSITION ROCK TO TH: LV SLOPE —x - « + -« + =+ oo oo et
TOP OF RIPRAP AT ELEV 65 TOTAL EXCAVATION: 320 CY
68 ALLUVIUM BACKFILL: 130 CY
SOIL DISPOSAL: 190 CY
= _—_— T T T T T T T T T T T T T e e s T T T T T T T T T T T T IMPORT RIPRAP: 135 CY
-
w
it 64 APPROX NET EXPORT: 40cY
& APPROX VOLUME OF BURIED LOGS: 15 CY
B IS L BERIIICITA T
>
5 60
w
RIPRAP IN TRANSITION AREA,
.............. B OTE b ON DWE G e
56 56 NOTES:
BASE ELEV 58, DO NOT DISTURB WINGWALL FOOTING 1. SECTIONS SHOW EARTHWORKS FOR EXCAVATION
........................................................................................................................................................................ EX'ST'NG SS e et e AND F”_L, FOR RlPRAP, AND GRAVEL ALLUV'UM
LOGS NOT SHOWN FOR CLARITY. FOR LOG
52 10 20 0 20 20 52 PLACEMENT, SEE DWG C-6.
0+26 2. TOB FINAL ELEVATION. SEE TABLE ON DWG C-4.
SECTION m 3. RIPRAP SHALL CONSIST OF BROKEN STONE FREE OF
SCALE: 1'=5' ca ROCK FINES, SOIL OR OTHER EXTRANEOUS
MATERIAL, AND FREE OF SEGREGATION, SEAMS,
CRACKS, AND OTHER DEFECTS TENDING TO
DESTROY ITS QUALITY AND RESISTANCE TO
72 72 WEATHERING. RIPRAP SHALL HAVE THE FOLLOWING
: REQUIREMENTS FOR QUALITY:
............................................................................................................... e SEENOTE2 -+ - - TRANSITION GRADE FROMELEV.66' .. .. ... ......... . Q Q
TO EXISTING GRADE -
68 68
AGGREGATE
PROPERTY TEST METHOD REQUIRMENT
£
S e FINISHED GRADE 64 DEGRADATION WSDOT T 113 12 MINIMUM
o} - WOOD RACKING AND 15 £ FACTOR
B e T SRS ATERIAL Zt B NLS , : LOS ANGELES AASHTO T 96 50% MAXIMUM
> ’ WEAR, 500 REV.
4 60 60
o SPECIFIC AASHTO T 85 2.55 MINIMUM
................................................................................................. GRAVITY, SSD
EXCAVATION
56 56 4. RIPRAP SHALL BE CONSISENT WITH THE FOLLOWING
................................................................................................................................................. GRADATION REQUIREMENTS:
BASE TO ELEV 55'
52 52
-60 -40 -20 0 20
0+85 SIZE RANGE MAXIMUM SIZE
SECTION 20%TO90% | 300 LBS TO 1 TON
SCALE: 1"=5' (2CU.FTTO 1/2
CU. YD.)
15% TO 80% 50 LBS TO 1 TON
72 TOP OF RIPRAP AT ELEV 72 (L/3CU.FTTO 112
66', SEE CONTROL POINT / cu. YD)
.................................................................................................................. e 0L TABLEONDWG C6. 5 5
EXISTING GROUND COIR SOIL LIFTS, SEE o —————— 7 10% TO 20% 3 INCH 50 LBS.
td
o~ 68
WOOD AND e
B B R B I I I S I ALLUV'UM BACKF“_L .............. ‘,/ .............................................
I FINISHED GRADE
> 64
o] WOOD RACKING AND
o e ————— e e e e s s o s i s it Q] AL MATIER AL ¢ ittt e e e e e e b o O S NG ILA e e e e e e e e e e e e e e e e e e e e e e
<
>
. 60
w
EXCAVATION
56 56
........................................................................................................................................................... EXISTINGSS ... ..
BASE TO ELEV 55'
52 52
-40 -20 0 20 40
1+15
SECTION
SCALE: 1"=5'
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D A E A F A

A

‘-/—\ ELOW A

TOP LOG OF REVETMENT

TOP OF BANK, SEE TABLE ON DWG C-4
FOR GRADING CONTROL POINTS

PLACE EXCAVATED ALLUVIUM
MATERIAL AT A MIN DEPTH OF 3 INCHES
TO TRANSITION AND BLEND FINAL
GRADE TO MATCH EXISTING

GRADE AT DISTURBANCE LIMITS.

WASH PLACED ALLUVIUM INTO VOIDS
OF RIPRAP WHILE MAINTAINING MIN
3-INCH OVER RIPRAP.

18" MIN OFFSET

SIDE SLOPES VARY PER PLAN
AND SECTIONS, 1.5H:1V MAX
COIR SOIL LIFT FACE
REINFORCEMENT
WOOD STAKE AND ANCHOR TRENCH
FOR COIR WRAP PER MANUFACTURER'S
RECOMMENDATIONS (TYP)

TOP OF RIPRAP

LIVE STAKE, TYP

% N Sy
e
ARy

6" LOGGING STAPLE AT

FIRST CHAIN LINK

IN FULL CONTACT WITH
LOG ON BOTH SIDES
OF SHACKLE

|

SHACKLE

12" COIR LIFT -
< ~L DETAIL - CHAIN CONNECTION 3
LOG-TO-LOG CONTACT POINT, TYP TOE OF BANK \ SCALEINTS U
-TO- ; : OUTER WOVEN COIR, SEE
< NoTEs CHAIN LASHING NOTES:
CP3 BACKFILL COIR LIFTS WITH
EXCAVATED ALLUVIUM FROM 1. LASH HORIZONTAL LOGS TO WITH CHAIN AS SHOWN ON DETAIL OR AS
CHAIN, TYP, SEE CHANNEL. SEE NOTES. S R TS Ao JTHER PO DIRECTED BY PROJECT REPRESENTATIVE. CHAIN LASHING SYSTEM SHALL
ﬂ o TOP OF BANK R COMMENDATIONS FOR Comm SO Lrs BE PUT IN TENSION TO 1/4 OF THE CHAIN WORKING LOAD LIMIT AND BE
’: O ALLUVIUM BACKFILL ErBANKAENS. MAINTAINED DURING CHAIN SHACKLING.
4 ' 2. CHAIN LENGTH NEEDED PER LASHING WILL VARY BASED ON DIAMETER OF
, /// DETAIL - TYPICAL COIR LOGS AT THE ACTUAL LOCATIONS THEY ARE LASHED TOGETHER.
A . SOIL LIFT EMBANKMENT 2 3. CHAIN FOR LASHING SHALL BE 3/8 INCH DIAMETER CARBON-WELDED
X L SCALE: NTS U UNTREATED GRADE 43 HIGH-TEST CHAIN, WITH A MINIMUM WORKING LIMIT
g o L OF 5,000 POUNDS.
- < .
3 7 ‘. i COIR LIFT NOTES: 4. ALL HARDWARE USED FOR LASHING SHALL BE STAINLESS STEEL OR
- < <z 1. CONTRACTOR SHALL CONSTRUCT COIR SOIL LIFTS USING FOLLOWING COMPONENTS (OR APPROVED EQUAL): NATURAL UNTREATED STEEL, AND CONNECTIONS SHALL BE OF THE
P “ ~ ' QUANTITY AND TYPE SPECIFIED BY THE MANUFACTURER WITH AN EQUAL
< N y O A.OUTER WRAP WOVEN GEOTEXTILE OR GREATER STRENGTH THAN THE CHAIN OR AS APPROVED BY THE
< == B. SOIL LIFT FACE REINFORCEMENT (COIR LOG) PROJECT REPRESENTATIVE.
@ @ C.ALLUVIUM BACKFILL 5. MAR OR ROUND ALL EXPOSED HARDWARE NUTS AND BOLT THREADS
AFTER INSTALLATION FOR THEFT PROTECTION. PROJECT REPRESENTATIVE
@ @ TOP OF RIPRAP 2. gOEITRASCTOFéMAY ggBSJITUTE Tcl)-iE OUTER WRAg WO\CI)I(E:N (;EgTEXTILE AND SOIL LIFT FACE REINFORCEMENT WITH A SINGLE PRODUCT SHALL APPROVE ANY COATING PRIOR TO CONTRACTOR APPLYING IT.
AT ELEV 66 UCH AS A BIOD-BLOCK OR APPROVED EQUAL. BIODBLOCK SHOWN IN DETAIL. SECURE CHAIN TO LOGS USING 6 INCH LOGGING STAPLE.
8. MATERIALS: 6. CONTRACTOR MAY SUBMIT ALTERNATIVE CHAIN CONNECTION SYSTEM FOR
CONTROL POINT (TYP), SEE A.OUTER WRAP WOVEN GEOTEXTILE SHALL BE A WOVEN COIR BLANKET SUCH AS DEKOWE 700, BON TERRA CF7, ROLANKA BIOD-MAT, OR APPROVAL. STEEL CABLE WILL NOT BE PERMITTED.
3 ;ﬁiﬁgggﬂgcmws EQUIVALENT. WOVEN COIR BLANKET SHALL CONSIST OF 100 PERCENT BIODEGRADABLE COCONUT FIBER STRANDS (COIR), WITH A
DENSITY OF NO LESS THAN 700 GRAMS PER SQUARE METER AS DETERMINED BY ASTM D3776 WITH AN OPEN AREA OF NO MORE THAN .
50%, AND A TENSILE STRENGTH (DRY) OF NO LESS THAN 0.5/0.20 KN. LOG SCHEDULE - REVETMENT STRUCTURE:
DETAIL - LOG REVETMENT m B.COIR LOG SHALL BE 12 INCHES IN DIAMETER AND CONSIST OF 100 PERCENT BIODEGRADABLE DURABLE COCONUT (COIR) FIBER MATERIAL N DA LEnGTH RooTWAD | TOTALQTY
, UNIFORMLY COMPACTED WITHIN A WOVEN NETTING MADE OF BRISTLE COIR TWINE. LOG
SCALE: NTS c3 TYPE (IN) T (YESINO) PER
C.BIOD-BLOCK 12-300 FROM ROLANKA INTERNATIONAL, INC. OR APPROVED EQUAL STRUCTURE
D. ALLUVIUM BACKFILL FOR COIR SOIL LIFT SHALL CONSIST OF SILTY SAND EXCAVATED MATERIAL WITH THE HIGHEST ORGANIC CONTENT RL 18 20 YES 5
EXISTING GROUND
< AS DETERMINED BY THE PROJECT REPRESENTATIVE. o m > o 3
SEE L-1 FOR PLANTING 4. CONSTRUCTION REQUIREMENTS: L2 18 30 NO 1
TOP OF RIPRAP, SEE CONTROL POINT TABLE A.COIR-WRAPPED SOIL LIFTS SHALL BE INSTALLED WITH COIR WRAPPED AROUND SOIL AS DESCRIBED HEREIN AND IN ACCORDANCE WITH
THE DRAWINGS AND THE COIR MATERIAL MANUFACTURER'S RECOMMENDATIONS. LOG SURVEY CONTROL POINT
FINISHED GRADE TABLE:
72 B.COIR SOIL LIFTS ASSUME TWO SEPARATE 12-INCH TALL COIR LIFTS AND THE USE OF MINIMUM ROLL WIDTHS OF 2.5 METERS (8 FEET). :
o LIVE STAKE 2" 0.C.. TYP PLACED PARALLEL TO STREAM CHANNEL AND LOG REVETMENT ALIGNMENT.
C.CONTRACTOR SHALL PLACE THE WOVEN OUTER COIR BLANKET ON A LEVEL BENCH AT LEAST 3 FEET WIDE, THEN PLACE THE COIR LOG
68 COIR SOIL LIFTS, SEE TOP OF BANK (TOB) AT THE EMBANKMENT SLOPE FACE, THEN BACKFILL USING EXCAVATED ALLUVIUM TO A DEPTH OF 12 INCHES AND COMPACT BACKFILL POINT NORTHING EASTING | ELEVATION
2
USING THE UNDERSIDE OF AN EXCAVATOR BUCKET. REVETMENT STRUGTURE 1
66 D.CONTRACTOR SHALL WRAP THE REMAINING COIR OVER THE COMPACTED ALLUVIUM AFTER PLACEMENT OF THE SEED AND PLACE THE cP1 209432.90 1308187 41 60.0
o END OF THE COIR IN ANCHOR TRENCH AND STAKED PER MANUFACTURER'S RECOMMENDATIONS. P2 00426194 | 130818973 500
LOG REVETMENT NOTES CP3 209443.43 1308177.96 615
62 : CP4 209413.62 1308181.56 615
§§§§§§§ 1. STRUCTURE LOCATION AND LOG ORIENTATION AND DEPTH SHOWN IS APPROXIMATE AND WILL VARY FOR EACH STRUCTURE BASED ON SITE
0 — O SPECIFIC CONDITIONS. PRIOR TO CONSTRUCTION CONTRACTOR SHALL FLAG STRUCTURE CONTROL POINT LOCATION. THE PROJECT CPS 209427.52 1308166.47 66.0
. REPRESENTATIVE SHALL THEN MAKE ANY NECESSARY FIELD ADJUSTMENTS TO LOG LOCATIONS, ORIENTATIONS AND DEPTHS. REVETMENT STRUGTURE 2
< N ALLUVIUM CONTRACTOR SHALL VERIFY FINAL STRUCTURE LOCATION AND EXCAVATION EXTENTS WITH PROJECT REPRESENTATIVE PRIOR TO
58 N ) BACKFILL 58 CONSTRUCTION. cP1 20941610 | 1308196.58 60.0
56 | e . WOOD RACKING AND SLASH MATERIAL 56 cP2 209414.06 1308211.03 60.0
oOL LA 2. Iég(_Bri:I—;ARI_CIJ_JI;E_FLRAE('::I;I?EQWE"\"TAET:_\?ECATIONS, ELEVATIONS, DEPTHS AND ORIENTATIONS SPECIFIED ON THE DRAWINGS OR AS DESIGNATED cP3 20941842 1308189.69 615
54 EXCAVATION EXTENTS 54 ' CP4 209400.26 1308205.98 61.5
g TOE OF RIPRAP
52 3 52 3. CONTRACTOR SHALL BACKFILL ALL EXCAVATIONS USING RIPRAP AND EXCAVATED ALLUVIUM AS SHOWN. CONTRACTOR SHALL PLACE CP5 209399.46 1308188.44 66.0
ALLUVIUM BACKFILL IN 1.5 FOOT DEEP LAYERS AND COMPACT EACH LAYER USING UNDERSIDE OF EXCAVATOR BUCKET. SATURATED AND REVETMENT STRUGTURE 3
A UNWORKABLE BACKFILL MATERIAL WILL NOT BE ALLOWED AND SHALL BE HAULED AND DISPOSED OF OFF SITE AS DESIGNATED BY THE
PROJECT REPRESENTATIVE. CONTRACTOR SHALL SEGREGATE EXCAVATED ALLUVIUM MATERIAL AND USE SANDY GRAVEL AS ALLUVIUM cP1 20941258 1308220.02 60.0
SECTION - LOG REVETMENT m BACKFILL BELOW ELEVATION 64 AND SILTY SAND MATERIAL, AND MATERIAL WITH ORGANICS ABOVE EXCAVATION 64.
=TS \j CP2 209415.16 1308235.62 60.0
4. BURIED PORTION OF LOGS SHOWN ON PLAN VIEW ONLY. cPs 209405.94 1308214.29 615
CP4 209401.90 1308233.23 615
CP5 209389.14 1308226.10 66.0 oCN:
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STAGING AREAS
SDMH VAULT

RIM=86.04

N

NS
FLOW BY-PASS SYSTEM
DISCHARGE LOCATIOI>I

OVERFLOW)

—

S O e — < RIM=86.04
e -—— — \ IE=73.7 18"CONC E
s;z NOTE 8 SILT FENCE, TYP - e TN [E=736 18'CPP S
T ————X GRAVEL *f —— — ——
\W —— — o \XQX ACCESS ROA[D\_;~\\’ = \Xﬁ ———— X T
**77—7;77\77 - X
’ S — CREEK DEWATERING” = X\Xs_ —
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THROUGH AREA e — =
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~ FLOW BY-PASS ﬂ
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> CONS
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CALL BEFORE YOU DIG: 800.424.5555

IE=74.1 18"CONC W
IE=79.0 8" (2 EMERGENCY

— SDMH 48"DIA

RIM=81.69
IE=73.34 18"CPP N —
IE=73.29 18"CPP W

OHW
STt

SSMH

RIM=70.38

IE=60.7 18"CONC E

IE=60.6 18"CONC W
%o

Xk

/-

i

N

——— —
NOT FOR CONSTRUCTION gy

— :7&\7%\ ~

NOTES:

1. ALL TESC MEASURES SHALL FOLLOW AND
COMPLY WITH VOLUME Il OF THE STORMWATER
MANAGEMENT MANUAL FOR WESTERN
WASHINGTON (SMMWW).

2. CONTRACTOR SHALL PREPARE A STORMWATER
POLLUTION PREVENTION PLAN (SWPPP) PER THE
SMMWW.

3. CONTRACTOR SHALL INSTALL SILT FENCE ON
DOWNSLOPE EXTENTS OF STAGING AREAS AS
SHOWN. CONTRACTOR MAY HAVE A GAP IN THE
SILT FENCE AT THE CREEK ACCESS POINT AS
SHOWN.

4. LOCATION OF FLOW BY-PASS SYSTEM IS
APPROXIMATE. CONTRACTOR MAY USE PUMP OR
GRAVITY BY-PASS (OR BOTH) AS REQUIRED PER
THE CONTRACT DOCUMENTS. LOCATION AND
TYPE OF BY-PASS SYSTEM SHALL BE DESIGNED
BY THE CONTRACTOR BASED ON MEANS AND
METHODS AND CONSTRUCTION SEQUENCING.
SEE DRAWING ESC-2 FOR FLOW BY-PASS AND

= WATER MANAGEMENT NOTES.

SITE ACCESS

el fa
EAST CONSTRUCTION
, STAGING AREAS

5. ALL CREEK FLOW SHALL BE COLLECTED AND
BY-PASSED AROUND THE WORK AREA AS SHOWN.
THE DEWATERED CHANNEL SHALL BE THE
PRIMARY ACCESS AND WORK AREA FOR THE
REVETMENTS.

6.  MAINTAIN ACCESS ALONG GRAVEL ACCESS ROAD
AND THROUGH STAGING AREAS AT ALL TIMES
FOR CITY OF BELLEVUE STAFF AND
CONTRACTORS.

7. LOCATION OF TWO STORM DRAIN MANHOLES
SHOWN ARE APPROXIMATE AND WERE NOT
T INCLUDED IN THE 2007 OR 2014 SURVEY.
- CONTRACTOR SHALL VERIFY LOCATIONS BEFORE
USING EAST STAGING AREA.

8. THREE EXISTING DRAINAGE OUTFALL PIPES WILL
BE FLOWING DURING CONSTRUCTION.
CONTRACTOR SHALL TEMPORARILY SLEEVE AND
DIVERT WATER AROUND THE WORK AREA DURING
CONSTRUCTION. FLOW IN DRAINAGE OUTFALL
PIPES MUST BE MAINTAINED AT ALL TIMES
DURING CONSTRUCTION.
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A A B A c A D A e A . a . R .
75 75
T T
j | .
TO UPLAND AREAS

JOINTS IN FILTER FABRIC | | | | [
SHALL BE SPLICED MINIMUM (——

|| 4"x4" TRENCH | | TOP OF BANK

AT POSTS. USE STAPLES,
WIRE RINGS, OR
EQUIVALENT TO ATTACH
FABRIC TO POSTS.

o

N -~

j 6' MAX. u é

MIN 1 1/4"x1 1/4" WOOD g
POSTS STANDARD OR

BETTER. ALTERNATE: ELEVATION %
STEEL FENCE POSTS

GEOTEXTILE MATERIAL —
24" TO 30"

DISTURBED SURFACE

ﬂ APPROX. 15' ﬁ

DETAIL - SILT BAG

LEVEL SPREADER, SEE DISCHARGE
KING COUNTY SURFACE
WATER DESIGN MANUAL

FROM PUMP
FOR DETAILS \ /\

MICRON APERTURE
CONFORMING WITH
ASTM 4751

GEOTEXTILE LP6/LP8 %

NON-WOVEN [6 6 o o o o o
N
-~

/ INLET HOSE

OR APPROVED
DETAIL - LEVEL SPREADER 3

(2

SCALE: NTS

BACKFILL TRENCH WITH 12" MIN.
NATIVE SOIL OR 3/4"-1 1/2" 4L
WASHED GRAVEL L

STAKING

DETAIL - SILT FENCE / 1\

SCALE: NTS ESC-1

SILT FENCE NOTES:

1

THE FILTER FABRIC (CONSTRUCTION GEOTEXTILE FOR TEMPORARY SILT FENCE) SHALL BE PURCHASED IN A
CONTINUOUS ROLL, 5FT WIDE, CUT TO THE LENGTH OF THE BARRIER TO AVOID USE OF JOINTS. WHEN JOINTS
ARE NECESSARY, THE FILTER FABRIC SHALL BE SPLICED TOGETHER ONLY AT A SUPPORT POST, WITH A
MINIMUM 6 INCH OVERLAP, AND SECURELY FASTENED TO THE POST.

THE FENCE POSTS SHALL BE SPACED A MAXIMUM OF 6 FEET APART AND DRIVEN SECURELY INTO THE
GROUND A MINIMUM OF 12 INCHES.

A TRENCH SHALL BE EXCAVATED A MINIMUM OF 4 INCHES WIDE BY 4 INCHES DEEP, UPSLOPE AND ADJACENT
TO THE POST TO ALLOW THE FILTER FABRIC TO BE BURIED.

EQUAL WITH 70
SCALE: NTS

=/

=/

15mil RPE LINER OR
APPROVED EQUAL

DEWATERING HOSE/PIPE

e
w 70 70

=z

Qo

2 WORK

& AREA <«4"\_ CREEK FLOW
—

w

CHANNEL BOTTOM f

SANDBAG OR OTHER DAM MATERIAL

SUB-SURFACE SUMP
COLLECTION WITH PUMP

DETAIL - FLOW BY-PASS COFFERDAM

SCALE: NTS

WATER MANAGEMENT NOTES:

1.

TEMPORARY EROSION AND SEDIMENT CONTROL NOTES:

1.

THE IMPLEMENTATION OF TEMPORARY EROSION AND SEDIMENT CONTROL (TESC)
PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEMENT, AND UPGRADING OF
ESC FACILITIES IS THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL
CONSTRUCTION IS APPROVED.

THE TESC FACILITIES SHOWN ON THE PLANS MUST BE CONSTRUCTED PRIOR TO OR IN
CONJUNCTION WITH ALL CLEARING AND GRADING SO AS TO ENSURE THAT THE

TRANSPORT OF SEDIMENT TO SURFACE WATERS, WETLANDS, DRAINAGE SYSTEMS, 3.

AND ADJACENT PROPERTIES IS MINIMIZED.

THE TESC FACILITIES SHOWN ON THE PLANS ARE THE MINIMUM REQUIREMENTS FOR
ANTICIPATED SITE CONDITIONS. DURING THE CONSTRUCTION PERIOD, THESE ESC

WATER MANAGEMENT METHODS SHALL BE USED TO BY-PASS AND/OR DIVERT FLOW TO ISOLATE INSTREAM WORK AREAS AS
NECESSARY TO COMPLETE CONSTRUCTION OF THE REVETMENT STRUCTURES AND TO AVOID IMPACTS TO WATER QUALITY. THE
CONTRACTOR SHALL SUBMIT FOR APPROVAL BY THE PROJECT REPRESENTATIVE 5 DAYS PRIOR TO INITIATING ANY ONSITE
CONSTRUCTION ACTIVITIES, A WATER MANAGEMENT, WORK SEQUENCING, AND TESC PLAN ADDRESSING SITE SPECIFIC TECHNIQUES
AND METHODS FOR 1) TEMPORARILY BY-PASSING AND/OR DIVERTING FLOW TO ISOLATE WORK AREAS, 2) MANAGING WATER THAT
ENTERS THE ISOLATED WORK AREAS, AND 3) ALL DEWATERING THAT MAY BE NEEDED DURING CONSTRUCTION. WORK AREA
ISOLATION MEASURES MAY INCLUDE USING DEWATERING PUMPS, PIPES/HOSES, BULK BAGS, SAND BAGS, PLASTIC SHEETING, OR
APPROVED EQUAL AS NECESSARY TO ALLOW CONSTRUCTION WHILE PREVENTING IMPACTS TO WATER QUALITY. COMBINATIONS OF
ISOLATION MEASURES MAY BE USED AS NECESSARY.

PRIOR TO CONSTRUCTING AND OPERATING ANY WORK AREA ISOLATION MEASURE THE CONTRACTOR SHALL INSTALL FISH BLOCK
NETS AND COMPLETE ALL FISH REMOVAL WITHIN THE AREA TO BE ISOLATED. CONSTRUCTION WITHIN THE ISOLATED WORK AREA MAY
NOT COMMENCE UNTIL THE CONTRACTOR HAS COMPLETED ALL FISH EXCLUSION ACTIVITIES. FISH EXCLUSION, REMOVAL, AND
RELEASE SHALL BE CONDUCTED BY A QUALIFIED FISHERIES BIOLOGIST. ALL TEMPORARY FISH BLOCK NETS MUST REMAIN IN PLACE
DURING REMOVAL OF ISOLATION MEASURES AND OTHER TESC MEASURES.

BY-PASS METHODS SHOWN ON THE PLANS PROVIDE AN EXAMPLE OF THE MINIMUM MEASURES REQUIRED AND INCLUDE BOTH
GRAVITY AND PUMPING AS AN EXAMPLE. LENGTH AND CONFIGURATION OF WORK AREA ISOLATION MEASURES NEEDED WILL VARY
DEPENDING ON THE CONTRACTORS MEANS AND METHODS AND WORK SEQUENCING. CONTRACTOR SHALL DETERMINE THE
APPROPRIATE FLOW BY-PASS METHOD AND MATERIALS REQUIRED AND BE RESPONSIBLE FOR DESIGNING, OPERATING, MAINTAINING
AND REMOVING ALL ISOLATION MEASURES. PUMP DEVICE SHALL BE EQUIPPED WITH A FISH GUARD TO PREVENT PASSAGE OF FISH

4, THE FILTER FABRIC SHALL BE STAPLED OR WIRED TO THE POSTS, AND 12 INCHES OF THE FABRIC SHALL BE FACILITIES SHALL BE UPGRADED AS NEEDED FOR UNEXPECTED STORM EVENTS AND INTO THE DIVERSION DEVICE PURSUANT TO RCW 77.57.010 AND 77.57.070 AS FOLLOWS:
EXTENDED INTO THE TRENCH. THE FABRIC SHALL NOT EXTEND MORE THAN 30 INCHES ABOVE THE ORIGINAL MODIFIED TO ACCOUNT FOR CHANGING SITE CONDITIONS (E.G., ADDITIONAL SUMP o o '
GROUND SURFACE. FILTER FABRIC SHALL NOT BE STAPLED TO TREES. PUMPS, RELOCATION OF DITCHES AND SILT FENCES, ETC.). a. THE MINIMUM OPEN AREA FOR ALL TYPES OF FISH GUARDS SHALL BE 27 PERCENT
5 THE TRENCH SHALL BE BACKFILLED WITH NATIVE SOIL OR WITH 3/4"-1 1/2" WASHED GRAVEL. 4. THE TESC FACILITIES SHALL BE INSPECTED DAILY BY THE CONTRACTOR'S TESC b. THE SCREENED INTAKE SHALL CONSIST OF A FACILITY WITH ENOUGH SURFACE AREA TO ENSURE THAT THE VELOCITY THROUGH
SUPERVISOR AND MAINTAINED AS NECESSARY. THE SCREEN IS LESS THAN 0.4 FEET PER SECOND
6. Sg_gL';EPNEC,EsESAHSk; BBEESS%%&K@;@E&EI&T&EEROJECT REPRESENTATIVE, BUT NOT BEFORE THE 5. ANY AREAS OF EXPOSED SOILS THAT WILL NOT BE DISTURBED FOR SEVEN DAYS ¢. PUMP SCREEN MAINTENANCE SHALL BE ADEQUATE TO PREVENT INJURY OR ENTRAPMENT OF JUVENILE FISH
: SHALL BE IMMEDIATELY STABILIZED WITH TESC METHODS (E.G., SEEDING, MULCHING, d. PUMP SCREEN INTAKE SHALL BE SCREENED BY ONE OF THE FOLLOWING
7. SILT FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL EVENT AND AT LEAST DAILY DURING PLASTIC COVERING, ETC.)
PROLONGED RAINFALL. ANY REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY. 6. ANY AREA NEEDING TESC MEASURES THAT DOES NOT REQUIRE IMMEDIATE 1) PERFORATED PLATE: 0.094 INCH (MAXIMUM OPENING DIAMETER)
8. SILT FENCE PERFORMANCE SHALL BE EVALUATED AND SILT FENCE LOCATIONS SHALL BE EVALUATED AND ATTENTION SHALL BE ADDRESSED WITHIN SEVEN (7) DAYS. 2)  PROFILE BAR: 0.069 INCH (MAXIMUM WIDTH OPENING)
ADJUSTED AS DIRECTED OR APPROVED BY THE PROJECT REPRESENTATIVE AND THE PERMITTING 7. THE TESC FACILITIES ON INACTIVE SITES SHALL BE INSPECTED AND MAINTAINED
AUTHORITY WITHIN TWENTY FOUR (24) HOURS FOLLOWING A STORM EVENT. 3)  WOVEN WIRE: 0.087 INCH (MAXIMUM OPENING IN THE NARROW DIRECTION)
9. SILT FENCE SHALL BE INSTALLED AS SHOWN ON DRAWINGS. 8. WHERE STRAW MULCH FOR TEMPORARY EROSION CONTROL IS REQUIRED, IT SHALL
10. ANY DEVIATION OR CHANGE TO SILT FENCE DETAILS MUST BE APPROVED BY PROJECT REPRESENTATIVE BE APPLIED AT A MINIMUM THICKNESS OF 2 TO 3 INCHES. 4. CONTRACTOR SHALL CONSTRUCT WORK AREA ISOLATION MEASURES STARTING AT THE UPSTREAM END OF THE INTENDED WORK
: ) 9. AT COMPLETION OF CONSTRUCTION, CONTRACTOR SHALL BACKBLADE TO MATCH AREA TO DIRECT WATER AWAY FROM THE WORK AREA.
' EXISTING GRADE AND REPAIR SOFT SPOTS BY REPLACING SUITABLE NATIVE
1. I)F,\'IES?TOENTRACTOR SHALL MAINTAIN A COPY OF THE MANUFACTURER'S SPECIFICATIONS FOR FILTER FABRIC MATERIAL 5.  SURFACE AND GROUND WATER ENCOUNTERED DURING EXCAVATIONS AND WITHIN THE ISOLATED WORK AREAS MAY BE PUMPED AS
: ) NECESSARY TO THE INFILTRATION AREA SHOWN ON DWG ESC-1 TO ALLOW CONSTRUCTION AND INSPECTION OF THE REVETENT
12. MAINTENANCE STANDARDS: 10. WRITTEN RECORDS SHALL BE KEPT OF WEEKLY REVIEWS OF THE TESC FACILITIES STRUCTURES, AND TO FACILITATE THE REMOVAL OF SEDIMENT AND TURBIDITY FROM THE WATER IF APPROVED BY PROJECT
AND COPIES PROVIDED TO THE PROJECT REPRESENTATIVE AT THEIR REQUEST. REPRESENTATIVE. ANY DISCHARGE OF WATER RETURNING FROM THE INFILTRATION ZONE BACK INTO COAL CREEK (DUE TO
A. ANY DAMAGE SHALL BE REPAIRED IMMEDIATELY. DEWATERING ACTIVITIES) SHALL NOT EXCEED THE WATER QUALITY REQUIREMENTS SET FORTH IN THE PROJECT PERMITS.
B. I(!Z:OCl\l?/'\IIECYEE’\[I)T'IBg;ESDE'I:DITI\a\Iévl\lSTA'I'T?E/-\EVCI)DREIL\gNUDPFg;LO?'ZEESVISSlI_ETDﬁ\IE/EIgEEgHT? AMLUoScT A‘?F%ETTEHZCTEDPS'Eg ﬁg’? 6. DEWATERING WATER MAY BE PUMPED TO INFILTRATION AREAS AND DISCHARGED THROUGH AN ENERGY DISSIPATOR, LEVEL
RESULT IN TURBID DISCHARGES TO SURFACE WATERS SPREADER, FILTER SOCK, SILT BAGS, OR OTHER AS APPROVED BY THE PROJECT REPRESENTATIVE. WATER DISCHARGED OR
: INFILTRATED SHALL NOT CAUSE EROSION OR RESULT IN TURBIDITY IMPACTS TO COAL CREEK.
C. THE UPHILL SIDE OF THE SILT FENCE SHALL BE CHECKED FOR SIGNS OF THE SILT FENCE CLOGGING,
ACTING AS A BARRIER TO FLOW. AND CAUSING CHANNELIZATION OF FLOWS PARALLEL TO THE FENCE. IF 7.  DEWATERING WATER MAY NOT BE PUMPED DIRECTLY TO WETLANDS OR TO THE CHANNEL WITHOUT PRIOR WRITTEN APPROVAL FROM
SUCH CHANNELIZATION OCCURS. THE CONTRAGTOR SHALL REPLACE THE FENCE OR REMOVE THE THE PROJECT REPRESENTATIVE. WATER SHALL BE DISCHARGED IN ACCORDANCE WITH THESE DRAWINGS, THE CONTRACTOR'S
TRAPPED SEDIMENT ' APPROVED WATER MANAGEMENT, WORK SEQUENCING, TESC PLAN, AND PROJECT PERMITS.
D. SEDIMENT SHALL BE REMOVED AND PROPERLY DISPOSED OF WHEN THE SEDIMENT IS 6 INCHES HIGH. 8. THE PROJECT REPRESENTATIVE SHALL BE NOTIFIED 24 HOURS IN ADVANCE OF ANY WATER PUMPING ACTIVITIES.
IF THE FILTER FABRIC HAS DETERIORATED DUE TO ULTRAVIOLET BREAKDOWN, IT SHALL BE REPLACED. 9.  CONSTRUCTION DEWATERING SHALL BE MAINTAINED 24 HOURS PER DAY DURING CONSTRUCTION AND MONITORED BY THE
CONTRACTOR DURING NON-WORKING HOURS. BoN:
CALL BEFORE YOU DIG: 800.424.5555 NOT FOR CONSTRUCTION
DESIGNED/DRAWN: SCALE: DEPARTMENT OF NATURAL RESOURCES & PARKS DATE:
L. TURNIDGE AS NOTED WASTEWATER TREATMENT DIVISION MAY 2015
100% PROJECT ENGINEER: | REFERENCE | . o COAL CREEK TRUNK BANK RESTORATION PROJECT FILE NO
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G A H

FINISH GRADE
IN POT

REMOVE CONTAINER PRIOR TO

PLANTING. DURING PLANTING Z

OPERATIONS GENTLY LOOSEN T % [¢] ﬁ

AND SPREAD ROOTS . Fdz=z

©E32h

EXCAVATE SOIL FOR PLANTING TO DIMENSIONS R i '<_( 5 % o
SHOWN. FIRM SOIL AROUND ROOTBALL AND WATER NS E [eRs}
SETTLE. DO NOT LEAVE AIR POCKETS. DO NOT o

DAMAGE ROOTS DURING PLANTING OPERATIONS —/

4" DEEP BARK OR WOOD
CHIP MULCH, KEEP 2"
AWAY FROM LEAVES

4" DEEP BARK OR WOOD
CHIP MULCH, KEEP 2" AWAY
FROM TRUNK OF PLANT

PLANT AT SAME
LEVEL AS GROWN

PLANT AT SAME LEVEL
AS GROWN IN POT

PLANTING HOLE/

COMPRESS SOIL INTO SMALL, FLAT TOPPED I;))zCGAF;/EAAT'Il'gg
MOUND BENEATH ROOTBALL FOR SUPPORT THAN ROOTBALL
OR CONTAINER WIDTH

DETAIL - ONE, TWO AND FIVE GALLON
CONTAINER TREE AND SHRUB PLANTING 1

10"

— REMOVE CONTAINER

PRIOR TO PLANTING

,—— CREATE HOLE FOR PLANTING
TO DIMENSIONS SHOWN.
FIRM SOIL AROUND ROOTS.
DO NOT LEAVE AIR POCKETS.

PLANT LIVE STAKE WITH MIN 2
LATERAL BUDS ABOVE GRADE

PRE-DIG HOLE BEFORE

INSERTING LIVE STAKE, TAMP
SOIL TO REMOVE AIR POCKETS

MINIMUM 3' OF LENGTH
BELOW GROUND

BN

NOTES:

1.

DETAIL - 4' LIVE STAKE PLANTING 3

SCALE: NTS

DO NOT DAMAGE ROOTS DURING

PLANTING OPERATIONS

SCALE: NTS

SCALE: NTS U

=/

REMOVE ALL NOXIOUS NON NATIVE WEEDS FROM PLANTING ZONES PRIOR
TO MULCHING AND PLANTING.

THE PROJECT REPRESENTATIVE SHALL APPROVE GRADES AND WEED
REMOVAL PRIOR TO MULCHING AND PLANT INSTALLATION.

PLANT SUBSTITUTIONS ARE SUBJECT TO APPROVAL BY THE PROJECT
REPRESENTATIVE.

ALL PLANT MATERIAL AND BARK OR WOOD CHIP MULCH SHALL BE
APPROVED BY THE PROJECT REPRESENTATIVE PRIOR TO INSTALLATION.
REJECTED MATERIALS SHALL BE REPLACED AT CONTRACTOR'S EXPENSE.
PLANTS SHALL BE TAGGED FOR IDENTIFICATION AND VERIFIED BY THE
PROJECT REPRESENTATIVE PRIOR TO INSTALLATION.

KEEP PLANTS SHADED UNTIL ACTUAL TIME OF PLANTING. DO NOT LET
PLANT MATERIAL SIT IN SUN OR DRY OUT BEFORE PLANTING.

INSTALL TREES, SHRUBS, LIVE STAKES, AND GROUNDCOVER FROM
OCTOBER 1 THROUGH MARCH 1 OF THE FIRST DORMANT SEASON
FOLLOWING LOG INSTALLATION AND GRADING.

BARK OR WOOD CHIP MULCH SHALL BE DERIVED FROM DOUGLAS FIR,
PINE, OR HEMLOCK SPECIES. IT SHALL NOT CONTAIN RESIN, TANIN, OR
OTHER COMPOUNDS IN QUANTITIES THAT WOULD BE DETRIMENTAL TO
PLANT LIFE. SAWDUST SHALL NOT BE USED. MULCH SHALL BE TESTED
AND MEET THE FOLLOWING LOOSE VOLUME GRADATION:

PERCENT PASSING
SIEVE SIZE
MINIMUM MAXIMUM
2" 95 100
NO. 4 0 30

PLANT SCHEDULE
STRATUM BOTANICAL NAME COMMON NAME INDICATOR STATUS SIZE SPACING | TOTAL QTY | PLANT ZONE QUANTITIES
Ls1 |WL1| R1 | R2
TREE
CRATAEGUS DOUGLASII BLACK HAWTHORN FAC 1GAL.CONT. | 8'0.C. 8 6 2
POPULUS TRICHOCARPA BLACK COTTONWOOD FAC 1GAL.CONT. | 8'0.C. 8 6 2
PICEA SITCHENSIS SITKA SPRUCE FAC 2GAL.CONT. | 8 0.C. 4 3 1
PICEA SITCHENSIS SITKA SPRUCE FAC 5GAL.CONT. | 8 0.C. 4 3 1
RHAMNUS PURSHIANA CASCARA FAC- 1GAL. CONT. | 8'0.C. 8 6 2
SALIX LASIANDRA PACIFIC WILLOW FACW 4 LIVE STAKE | 2'0.C. 110 110
THUJA PLICATA WESTERN RED CEDAR FAC 2GAL.CONT. | 80.C. 4 1
THUJA PLICATA WESTERN RED CEDAR FAC 5GAL.CONT. | 8 0.C. 4 3 1
SHRUB
ACER CIRCINATUM VINE MAPLE FAC 1GAL. CONT. | 4'0C. 30 23 7
AMELANCHIER ALNIFOLIA SERVICEBERRY FACU 1GAL.CONT. | 4'0C. 30 23 7
CORNUS SERICEA RED OSIER DOGWOOD FACW 4 LIVE STAKE | 2'0.C. 110 110
LONICERA INVOLUCRATA BLACK TWINBERRY FAC 1GAL. CONT. | 4'0C. 15 15
OEMLARIA CERASIFORMIS INDIAN PLUM FACU 1GAL. CONT. | 4'0C. 30 23 7
PHYSOCARPUS CAPITATUS PACIFIC NINEBARK FACW 1GAL.CONT. | 4'0C. 15 15
ROSA PISOCARPA SWAMP ROSE FAC 1GAL.CONT. | 4'0C. 15 15
RUBUS SPECTABILIS SALMONBERRY FAC 1GAL. CONT. | 4'0C. 15 15
. . LEGEND:
SALIX SITCHENSIS SITKA WILLOW FACW 4 LIVE STAKE | 2'0.C. 110 110 LEGEND: PLANT CLUSTERING NOTES:
SYMPHORICARPOS ALBUS SNOWBERRY FACU 1GAL. CONT. | 4'0.C. 30 23 7 I::/\ O O ~7 <:>| RIPARIAN PLANT ZONE (R) 1. PLANT SHRUBS IN CLUSTERS OF THREE, FIVE , OR SEVEN.
GROUNDCOVER O A 2. PLANT GROUNDCOVER IN CLUSTERS OF SEVEN, NINE, OR ELEVEN.
! WETLAND PLANT ZONE (WL)
ATHYRIUM FILIX-FEMINA LADY FERN FAC 1GAL. CONT. | 15 0.C. 511 183 | 250 | 78 ‘ ARV vARY. & 3 PLANT ONE SPECIES PER CLUSTER.
CAREX OBNUPTA SLOUGH SEDGE OBL 10 CU-IN PLUG | 1.5 0.C. 183 183 0 5 0 10 20
i_l 4. EVENLY SPACE CLUSTERS THROUGHOUT EACH PLANT ZONE.
POLYSTICHUM MUNITUM SWORD FERN FACU 1GAL.CONT. | 2'0.C. 163 124 | 39 ,.I":l":l":l{l":l":l":l‘l LIVE STAKE PLANT ZONE (LS)
TOLMIEA MENZIESII PIGGYBACK PLANT FAC 4-INCH POT 1'0.C. 807 616 191 5. INTENT OF PLANTING IS TO APPEAR NATURAL AND INFORMAL. SCALE IN FEET
DCN:
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APPENDIX C

Wetland Delineation Forms

m King County







WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region
HERRERA

ENVIRONMENTAL
CONSULTANTS

Project Site: Coal Creek City/County: Bellevue/King Sampling Date: 4/8/15
Applicant/Owner: King County State: WA Sampling Point: TP-F-UPL
Investigator(s): J. Munger, G. Eide Section, Township, Range: Section 16, T 24N, R5E
Landform (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): None Slope (%): 2
Subregion (LRR): A Lat: 7°33'58.67" Long: 122°10'43.49” Datum:
Soil Map Unit Name: Alderwood and Kitsap soils NWI classification: None
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)
Are Vegetation [, Soil [0, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes [X No [
Are Vegetation O, soil [, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No O
Hydric Soil Present? Yes O No K Is the Sampled Area within a Wetland? YES O NO KX
Wetland Hydrology Present? Yes [0 No KX

Remarks: Only the parameter for hydrophytic vegetation is met.

VEGETATION — Use scientific names of plants

Tree Stratum (Plot Size: 2m”~2) &bg:)l\tjé? gogg‘?’t mor Dominance Test Worksheet:
1. Populus balsamifera 100 Y FAC Number of Dominant Species That Are 3 ®)
2. Alnus rubra 75 \% FAC OBL, FACW, or FAC:
3. Total Nurleer of Dominant Species Across 5 ®)
4 All Strata:
175 = Total Cover Percent of Dominant Species That Are 60 AB)
Sapling/Shrub Stratum (Plot Size: 2m~2) OBL, FACW, or FAC:
1. Rubus spectabilis 5 N FAC Prevalence Index worksheet:
2. Oemleria cerasiformis 3 N FACU Total % Cover of: Multiply by:
3. Rubus armeniacus 35 Y FACU OBL species x1 =
4, FACW species X2 =
5 FAC species X3 =
43 = Total Cover FACU species x4 =
Herb Stratum (Plot Size: 1m”2) UPL species x5 =
1. Tellima grandiflora 7 Y FACU Column Totals: (A) (B)
2. Phalaris arundinacea 10 Y FACW Prevalence Index = B/A =
3. Circaea alpina 2 N FAC Hydrophytic Vegetation Indicators:
4. Ranunculus repens 1 N FAC Rapid Test for Hydrophytic Vegetation
5. Hydrophyllum tenuipes 2 N FAC X Dominance Test is >50%
6. Equisetum telmateia 3 N FACW Prevalence Index is <3.0!
7. Morphological Adaptations® (Provide supporting data in
8. Remarks or on a separate sheet)
9. Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation® (Explain)
11. indicators of hydric soil and wetland hydrology must be present,
25 = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 1m”2)
1. none ) )
2 Hydropg)r/égze\r{?getatlon Yes = No 0
0 = Total Cover
% Bare Ground in Herb Stratum =
Remarks: Hydrophytic vegetation is dominant.
US Army Corps of Engineers Western Mountains, Valley, and Coast — Version 2.0

pj data form_tp-f-upl.doc



Project Site:  Coal Creek

SOIL Sampling Point: TP-F-UPL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
: Color o Color o 1 2
(inches) (moist) % (Moist) % Type Loc Texture Remarks
0-20+ 10YR 3/2 100 Sandy loam

1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) O Sandy Redox (S5)
Histic Epipedon (A2) O Stripped Matrix (S6)
Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1)
Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2)

Depleted Below Dark Surface (A11) O Depleted Matrix (F3)

Thick Dark Surface (A12) O Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) O Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) O Redox Depressions (F8)

OOooOooooano

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Ooooao

3Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil Present? Yes [ No O

Depth (inches):

Remarks: No hydric soil indicators are present.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

O  Surface Water (A1) Oa Water-Stained Leaves (B9) O water-Stained Leaves (B9)

O  High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

O saturation (A3) O  saltCrust (B11) [0 Drainage Patterns (B10)

O  water Marks (B1) Oa Aguatic Invertebrates (B13) O Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) [0  Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Aigal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) [0 Shallow Aquitard (D3)

[0  Iron Deposits (B5) [0 Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O Inundation Visible on Aerial Imagery (B7) O Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches): Wetland Hydrology Present? Yes [ No X
e g e O Mo B Depih(rches)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: No wetland hydrology indicators are present.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region
HERRERA

ENVIRONMENTAL
CONSULTANTS

Project Site: Coal Creek City/County: Bellevue/King Sampling Date: 4/8/15
Applicant/Owner: King County State: WA Sampling Point: TP-F-WET
Investigator(s): J. Munger, G. Eide Section, Township, Range: Section 16, T 24N, R5E
Landform (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): None Slope (%): 1
Subregion (LRR): A Lat: 47°33'58.67" Long: 122°10'43.49” Datum:
Soil Map Unit Name: Alderwood and Kitsap soils NWI classification: None
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)
Are Vegetation [, Soil [0, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes [X No [
Are Vegetation O, soil XI, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No O
Hydric Soil Present? Yes K No O Is the Sampled Area within a Wetland? YES K NO [O
Wetland Hydrology Present? Yes X No O

Remarks:  Soil near the river is naturally problematic due to frequent disturbance. All three wetland parameters are met.

VEGETATION — Use scientific names of plants

Tree Stratum (Plot Size: 2m”~2) &bg:)l\tjé? gogg‘?’t mor Dominance Test Worksheet:
1. none Number of Dominant.Species That Are 3 ®)
2. OBL, FACW, or FAC:
3. Total Nurleer of Dominant Species Across 3 ®)
4. All Strata:
0 = Total Cover Percent of Dominant .Species That Are 100 AB)
Sapling/Shrub Stratum (Plot Size: 2m~2) OBL, FACW, or FAC:
1. Rubus spectabilis 25 Y FAC Prevalence Index worksheet:
2. Salix scouleriana 7 Y FAC Total % Cover of: Multiply by:
3. Rubus armeniacus 3 N FACU OBL species x1 =
4, FACW species X2 =
5 FAC species X3 =
35 = Total Cover FACU species x4 =
Herb Stratum (Plot Size: 1m”2) UPL species x5 =
1. Glyceriaelata 80 Y FACW Column Totals: (A) (B)
2. Phalaris arundinacea 3 N FACW Prevalence Index = B/A =
3. Geum macrophyllum 2 N FAC Hydrophytic Vegetation Indicators:
4. Ranunculus repens 10 N FAC Rapid Test for Hydrophytic Vegetation
5.  Epilobium ciliatum 1 N FACW X Dominance Test is >50%
6. Equisetum telmateia 2 N FACW Prevalence Index is <3.0!
7. Morphological Adaptations® (Provide supporting data in
8. Remarks or on a separate sheet)
9. Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation® (Explain)
11. Yindicators of hydric soil and wetland hydrology must be present,
98 = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 1m”2)
1. none ) )
2 Hydropg)r/égze\r{?getatlon Yes = No 0
0 = Total Cover
% Bare Ground in Herb Stratum =
Remarks: Hydrophytic vegetation is dominant.
US Army Corps of Engineers Western Mountains, Valley, and Coast — Version 2.0
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Project Site:  Coal Creek

SOIL

Sampling Point: TP-F-WET

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

: Color o Color o 1 2

(inches) (moist) % (Moist) % Type Loc Texture Remarks
0-0.5 10YR 3/2 100 sand
0.5-4 10YR 4/1 60 7.5YR 5/8 40 C M sand Mixed w/ gravel and cobble
4-20+ cobble

1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Sandy Gleyed Matrix (S4)

OOooOooooano

OOooOooooano

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

XOOO

3Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes X No O

Remarks: Soil is naturally problematic. The soil displayed sandy redox characteristics, but it was only 3.5 inches thick, whereas S5 (sandy redox) requires a
depth of 4 inches. However, the soil is within the ordinary high water mark of Coal Creek and is frequently flooded, causing soils to be washed
away and freshly deposited.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

O  Surface Water (A1) Oa Water-Stained Leaves (B9) O water-Stained Leaves (B9)

O  High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

X saturation (A3) O  saltCrust (B11) [0 Drainage Patterns (B10)

O  water Marks (B1) Oa Aguatic Invertebrates (B13) O Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) [0  Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Aigal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) [0 Shallow Aquitard (D3)

[0  Iron Deposits (B5) [0 Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O Inundation Visible on Aerial Imagery (B7) O Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches): Wetland Hydrology Present? Yes KX No [
Saturation Present? Yes X No O Depth (inches): 10

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Wetland hydrology indicator A3 (saturation) is present.

US Army Corps of Engineers
pj data form_tp-f-wet.doc
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Wetland name or number: F

WETLAND RATING FORM - WESTERN WASHINGTON

Version 2 - Updated July 2006 to increase accuracy and reproducibility among users

Name of wetland (if known): Wetland F Date of site visit: 4/8/15

Rated by Julia Munger, Kris Lepine Trained by Ecology? Yes No [J Date: Sept. 2014

SEC: 16 TWNSHP: 24N RNGE: 5E Is S/IT/R in Appendix D? Yes [INo [
Map of wetland unit: Figure Dwg. C-2 Estimated size: 313 SF

SUMMARY OF RATING

Category based on FUNCTIONS provided by wetland

(I n i v
Category | = Score >=70 Score for Water Quality Functions 20
Category Il = Score 51-69 Score for Hydrologic Functions 16
Category Il = Score 30-50 Score for Habitat Functions 14
Category IV = Score <30 TOTAL score for functions 50

Category based on SPECIAL CHARACTERISTICS of wetland
1 n Does not Apply [

Final Category (choose the "*highest'* category from above) II'

Check the appropriate type and class of wetland being rated.

Wetland Type Wetland Class

Estuarine [ Depressional U
Natural Heritage Wetland [ Riverine
Bog [ Lake-fringe ]
Mature Forest [ Slope ]
Old Growth Forest U Flats U
Coastal Lagoon [ Freshwater Tidal ]
Interdunal U

None of the above Check if multiple HGM | U

classes are present

Comments:

Wetland Rating Form - Western Washington 1 Herrera Environmental Consultants, Inc.



Does the wetland unit being rated meet any of the criteria below?
If you answer YES to any of the questions below, you will need to protect the wetland
according to the regulations regarding the special characteristics found in the wetland.

Check List for Wetlands That May Need Special Protection (in addition to the
protection recommended for its category) YES NO

SP1. |Has the wetland unit been documented as a habitat for any federally listed O
Threatened or Endangered (T/E) plant or animal species?
For the purposes of this rating system, "documented™ means the wetland is on the
appropriate state or federal database.
SP2. [Has the wetland unit been documented as habitat for any state listed Threatened n
or Endangered animal species?
For the purposes of this rating system, "documented™ means the wetland is on the
appropriate state database. Note: Wetlands with State listed plant species are
categorized as Category | Natural Heritage Wetlands.

SP3. [Does the wetland unit contain individuals of Priority species listed by the ]
WDFW for the state?
SP4. [Does the wetland unit have a local significance in addition to its functions? For .

example, the wetland has been identified in the Shoreline Master Program, the
Critical Areas Ordinance, or in a local management plan as having special
significance.

To complete the next part of the data sheet, you will need to determine the Hydrogeomorphic Class of
the wetland being rated .

The hydrogeomorphic classification groups wetlands into those that function in similar ways. This simplifies the
questions needed to answer how well the wetland functions. The Hydrogeomorphic Class of a wetland can be
determined using the key below. See p. 24 for more detailed instructions on classifying wetlands.

Wetland Rating Form - Western Washington 2 Herrera Environmental Consultants, Inc.



Classification of Vegetated Wetlands in Western Washington

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you probably have a unit
with multiple HGM classes. In this case, indentify which hydrologic criteria in questions 1-7 apply and go to
Question 8.

1. Are the water levels in the entire unit usually controlled by tides (i.e., except during floods)?
NO-goto2 [] YES - the wetland class is Tidal Fringe

If YES, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

1YES - Freshwater Tidal Fringe [J NO - Saltwater Tidal Fringe (Estuarine)

If your wetland can be classified as a Freshwater Tidal Fringe, use the forms for Riverine wetlands. If it
is Saltwater Tidal Fringe, it is rated as an Estuarine wetland. Wetlands that were called estuarine in the
first and second editions of the rating system are called Saltwater Tidal Fringe in the Hydrogeomorphic
Classification. Estuarine wetlands were categorized separately in the earlier editions, and this separation is
being kept in this revision. To maintain consistency between editions, the term "Estuarine” wetland is
being kept. Please note, however, that the characteristics that define Category I and Il estuarine wetlands
have changed (see p. xx).

2. The entire wetland unit is flat and precipitation is only source (>90%) of water to it. Groundwater and surface
NO-goto3 O] YES - the wetland class is Flats

If your wetland can be classified as a "Flats" wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet both of the following criteria?
LI The vegetated part of the wetland is on the shores of a body of open water (without any vegetation on the
surface) where at least 20 acres (8 ha) are permanently inundated (ponded or flooded);

L] At least 30% of the open water area is deeper than 6.6 feet (2 m)?
NO-goto4 1 YES - the wetland class is Lake-fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?

LI The wetland is on a slope (slope can be very gradual ).

[ The water flows through the wetland in one direction (unidirectional) and usually comes from seeps. It
may flow subsurface, as sheetflow, or in a swale without distinct banks.

L] The water leaves the wetland without being impounded.
NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 feet in diameter and less than 1
foot deep).

NO-goto5 L] YES - the wetland class is Slope
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5. Does the entire wetland unit meet all of the following criteria?

The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that stream

or river.
The overbank flooding occurs once every two years.
LINO-goto6 YES - the wetland class is Riverine

6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the surface, at some
time of the year? This means that any outlet, if present, is higher than the interior of the wetland.

CJNO-goto7 [ YES - the wetland class is Depressional

7. Is the entire wetland unit located in a very flat area with no obvious depression and no stream or river running
through it and providing water? The wetland seems to be maintained by higher ground water in the area. The
wetland may be ditched, but has no obvious natural outlet.

LINO-goto8 [ YES - the wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM classes. For
example, seeps at the base of a slope may grade into a riverine floodplain, or a small stream within a depressional
wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY WHICH OF THE HYDROLOGIC
REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT AREAS IN THE UNIT (make a rough
sketch to help you decide.) Use the following table to identify the appropriate class to use for the rating system if
you have several HGM classes present within your wetland. NOTE: Use this table only if the class that is
recommended in the second column represents 10% or more of the total area of the wetland unit being rated. If the
area of the second class is less than 10% of the unit, classify the wetland using the class that represents more than
90% of the total area.

HGM Classes Within a Delineated Wetland Boundary Class to Use in Rating
Slope + Riverine Riverine |
Slope + Depressional Depressional U
Slope + Lake-fringe Lake-fringe ]
Depressional + Riverine along stream within boundary Depressional Ll
Depressional + Lake-fringe Depressional ]
Saltwater Tidal Fringe and any other class of freshwater wetland | Treat as ESTUARINE
under wetlands with U
special characteristics

If you are unable still to determine which of the above criteria apply to your wetland, or you have more than 2 HGM
classes within a wetland boundary, classify the wetland as Depressional for the rating.
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R Riverine and Freshwater Tidal Fringe Wetlands
WATER QUALITY FUNCTIONS - Indicators that wetland functions to improve water quality.

R 1. Does the wetland unit have the potential to improve water quality? (see p. 52) Points

Area of surface depressions within the riverine wetland that can trap sediments during a
flooding event:
] Depressions cover >3/4 area of wetland Points =8
] Depresssions cover >1/2 area of wetland Points = 4 2
If depressions >1/2 of area of unit, draw polygons on aerial photo or map
Depressions present but cover <1/2 area of wetland Points =2
[J No depressions are present Points =0
Provide photo or drawing| Figure

R11

R1.2 Characteristics of the vegetation in the unit (areas with >90% cover at person height):
Trees or shrubs >2/3 area of the unit Points = 8
] Trees or shrubs >1/3 area of the unit Points = 6
] Ungrazed, herbaceous plants >2/3 area of the unit Points = 6
[J Ungrazed, herbaceous plants >1/3 area of the unit Points = 3
[ Trees, shrubs, and ungrazed herbaceous <1/3 area of unit Points =0
Aerial photo or map showing polygons of different vegetation types| Figure

Total for R 1 Add the points in the boxes above] 10

R 2. Does the wetland unit have the opportunity to improve water quality? (see p. 53)
Answer YES if you know or believe there are pollutants in ground water or surface water coming into
the wetland that would otherwise reduce water quality in streams, lakes, or ground water downgradient
from the wetland. Note which of the following conditions provide the sources of pollutants. A unit may
have pollutants coming from several sources but any single source would qualify as an opportunity.

Grazing in the wetland or within 150 feet
Untreated stormwater discharges to wetland
Tilled fields or orchards within 150 feet of wetland
A stream or culvert discharges into wetland that drains developed areas, residential areas,
farmed fields, roads, or clear-cut logging
Residential, urban areas, golf courses are within 150 feet of wetland Multiplier
The river or stream linked to the wetland has a contributing basin where human activities have
raised levels of sediments, toxic compounds, or nutrients in the river water above standards for 2
water quality

LI other:
YES - multiplier is 2 NO - multiplier is 1

OO0

00O

TOTAL - Water Quality Functions Multiply the score from R 1. by R 2. 20
Add score to table on p. 1
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R Riverine and Freshwater Tidal Fringe Wetlands
HYDROLOGIC FUNCTIONS - Indicators that wetland functions to reduce flooding/stream erosion.
R 3. Does the wetland unit have the potential to reduce flooding/erosion? (see p. 54) Points

R 3.1 Characteristics of the overbank storage the unit provides:
Estimate the average width of the wetland unit perpendicular to the direction of the flow and the width of the
stream or river channel (distance between banks). Calculate the ratio: (average width of unit)/(average width of
stream between banks).

[ If the ratio is more than 20 Points = 9
[ If the ratio is between 10 - 20 Points = 6 1
[ |Iftheratiois5-<10 Points = 4
[ |Iftheratiois1-<5 Points = 2
If the ratio is <1 Points =1

Aerial photo or map showing average widths| Figure

R 3.2 Characteristics of vegetation that slow down water velocities during floods:
Treat large woody debris as "forest or shrub™. Choose points appropriate for the best
description (polygons need to have >90% cover at person height NOT Cowardin classes).

Forest or shrub for >1/3 area OR herbaceous plants >2/3 area Points =7 7
[ Forest or shrub for >1/10 area OR herbaceous plants >1/3 area Points =4
[ Vegetation does not meet above criteria Points =0
Aerial photo or map shoing polygons of different vegetation types| Figure
Total for R 3 Add the points in the boxes above 8

R 4. Does the wetland unit have the opportunity to reduce flooding/erosion?
(see p.57)
Answer YES if the unit is in a location in the watershed where the flood storage, or reduction
in water velocity, helps protect downstream property and aquatic resources from flooding or
excessive and/or erosive flows.
|N0te which of the following indicators of opportunity apply:
There are human structures and activities downstream (roads, buildings, bridges,
farms) that can be damaged by flooding
[] There are natural resources downstream (e.g. salmon redds) that can be damaged by
flooding
L other: Multiplier
Answer NO if the major source of water to the wetland is controlled by a reservoir or the wetland is

tidal fringe along the sides of a dike. ‘
YES - multiplier is 2 NO - multiplier is 1
TOTAL - Hydrologic Functions Multiply the score from R 3. by R 4. 16

Add score to table on p. 1
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These questions apply to wetlands of all HGM classes
HABITAT FUNCTIONS - Indicators that wetland functions to provide important habitat.

H 1. Does the wetland unit have the potential to provide habitat for many species? Points

H 1.1  Vegetation structure (see p. 72)
Check the types of vegetation classes present (as defined by Cowardin). Size threshold for
class is 1/4 acre or more than 10% of the area if unit is smaller than 2.5 acres.

] Aguatic bed
0 Emergent plants
Scrub/shrub (areas where shrubs have >30% cover)
L] Forested (areas where trees have >30% cover)
If the unit has a forested class, check if: 0
J The forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous,
moss/ground-cover) that each cover 20% within the forested polygon.
Add the number of vegetation types that qualify. If you have:

4 structures or more Points = 4
3 structures Points = 2
2 structures Points =1
1 structure Points =0

Map of Cowardin vegetation classes| Figure

H 1.2  Hydroperiods (see p. 73)
Check the types of water regimes (hydroperiods) present within the wetland. The water
regime has to cover more than 10% of the wetland if less than 2.5 acres in size or 1/4 acre to
count (see text for descriptions of hydroperiods).

Permanently flooded or inundated 4 or more types present  Points =3
Seasonally flooded or inundated 3 types present Points = 2
Occasionally flooded or inundated 2 types present Points =1 1
Saturated only 1 type present Points =0

Permanently flowing stream or river in, or adjacent to, the wetland
Seasonally flowing stream in, or adjacent to, the wetland
Lake-fringe wetland = 2 points

Freshwater tidal wetland = 2 points

OOodO0O

Map of hydroperiods| Figure __

H 1.3  Richness of Plant Species (see p. 75)
Count the number of plant species in the wetland that cover at least 10 sq. ft. (different
patches of the same species can be combined to meet the size threshold). You do not have to
name the species. Do not include Eurasian Milfoil, reed canarygrass, purple loosestrife,
Canadian Thistle.

If you counted: >19 species  Points =2
5-19 species Points = 1 0
List species below if you want to: <5species  Points=0

Total for page
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H 1.4  Interspersion of Habitats (see p. 76) Points
Decide from the diagrams below whether interspersion between Cowardin vegetation classes
(described in H 1.1) or the classes and unvegetated areas (can include open water or
mudflats) is high, medium, low, or none.

C D @ @

None = 0 points Low =1 point Moderate = 2 points 0
[riparian
braided
channels]
\ —
High = 3 points

NOTE: If you have four or more vegetation types or three vegetation types and open water,
the rating is always "high". Use map of Cowardin classes

H 15  Special Habitat Features (see p. 77)
Check the habitat features that are present in the wetland. The number of checks is the
number of points you put into the next column.
[ Large, downed, woody debris within the wetland (>4 inches in diameter and 6 feet
long).
[ Standing snags (diameter at the bottom >4 inches) in the wetland.
Undercut banks are present for at least 6.6 feet (2 m) and/or overhanging vegetation
[ extends at least 3.3 feet (1 m) over a stream (or ditch) in or contiguous with the
wetland, for at least 33 feet (10 m).
Stable steep banks of fine material that might be used by beaver/muskrat for denning
O (>30° slope) OR signs of recent beaver activity are present (cut shrubs or trees that
have not yet turned brown/gray ).
At least 1/4 acre of thin-stemmed presistent vegetation or woody branches are present
L] inareas that are permanently or seasonally inundated (structures for egg-laying by
amphibians).
Invasive plants cover less than 25% of the wetland area in each stratum of plants.

Note: The 20% stated in early printings of the manual on page 78 is an error.
H 1. TOTAL Score - potential for providing habitat
Add the scores from H1.1, H1.2, H1.3, H1.4, H1.5

Comments:
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H 2. Does the wetland unit have the opportunity to provide habitat for many species? Points

H2.1  Buffers (see p. 80)
Choose the description that best represents condition of buffer of wetland unit. The highest
scoring criterion that applies to the wetland is to be used in the rating. See text for definition
of "undisturbed."
[ 100 m (330 feet) of relatively undisturbed vegetated areas, rocky areas, Points =5
or open water >95% of circumference. No structures are within
undisturbed part of buffer (relatively undisturbed also means no
grazing, no landscaping, no daily human use ).
100 m (330 feet) of relatively undisturbed vegetated areas, rocky areas, Points =4
or open water >50% of circumference.
50 m (170 feet) of relatively undisturbed vegetated areas, rocky areas, or Points = 4
open water >95% circumference.
100 m (330 feet) of relatively undisturbed vegetated areas, rocky areas, Points =3
or open water for >25% circumference.
50 m (170 feet) of relatively undisturbed vegetated areas, rocky areas, or Points = 3
open water for >50% circumference.
If buffer does not meet any of the criteria above:
No paved areas (except paved trails) or buildings within 25 m (80 feet) Points =2
of wetland >95% circumference. Light to moderate grazing, or lawns
are OK.
No paved areas or buildings within 50 m of wetland for >50% Points = 2
circumference. Light to moderate grazing, or lawns are OK.
Heavy grazing in buffer. Points =1
Vegetated buffers are <2 m wide (6.6 feet) for more than 95% of the Points =0
circumference (e.g., tilled fields, paving, basalt bedrock extend to edge
of wetland).
Buffer does not meet any of the criteria above. Points =1
Aerial photo showing buffers| Figure

[

O O 0O

O O O o 0O

H2.2  Corridors and Connections (see p. 81)

H2.2.1 Isthe wetland part of a relatively undisturbed/unbroken vegetated corridor (riparian or upland)
at least 150 feet wide, has at least 30% cover of shrubs, forest, or native undisturbed prairie,
that connects to estuaries, other wetlands, or undisturbed uplands that are at least 250 acres in
size? (Dams in riparian corridors, heavily used gravel roads, and paved roads are
considered breaks in the corridor.)

YES = 4 points (go to H 2.3) NO=gotoH 222

H2.2.2 s the wetland part of a relatively undisturbed/unbroken vegetated corridor (either riparian or
upland) at least 50 feet wide, has at least 30% cover of shrubs or forest, and connects to 2
estuaries, other wetlands, or undisturbed uplands that are at least 25 acres in size OR a Lake-
fringe wetland, if it does not have an undisturbed corridor as in the question above?

YES =2 points (go to H 2.3) NO =gotoH2.2.3

H2.2.3 Isthe wetland:
] within 5 miles (8 km) of a brackish or salt water estuary OR
] within 3 miles of a large field or pasture > 40 acres in size OR
[ within 1 mile of a lake greater than 20 acres in size?
YES =1 point NO = 0 points

Total for pageIII
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H 2.3  Near or Adjacent to Other Priority Habitats Listed by WDFW (see p. 82) Points
Which of the following priority habitats are within 330 feet (100 m) of the wetland unit?
NOTE: the connections do not have to be relatively undisturbed. These are WDFW
definitions. Check with your local WDFW biologist is there are any questions.

Riparian: Area adjacent to aquatic systems with flowing water that contains elements
of both aquatic and terrestrial ecosystems which mutually influence each other.
Aspen stands: Pure or mixed stands of aspen >0.8 ha (2 acres).

Cliffs: Greater than 7.6 m (25 feet) high and occuring below 5,000 feet.

Old-growth forests: (old growth west of Cascade crest) Stands of at least 2 tree
species, forming a multi-layered canopy with occasional small openings; with at least
20 trees/ha (8/acre) >81 cm (32 inches) in diameter or >200 years of age.

O 0O OO

Mature forests: Stands with average diameters exceeding 53 cm (21 inches) dbh;
crown cover may be <100%,; decay, decadence, numbers of snags, and quantity of
large downed material is generally less than found in old-growth; 80-200 years old
west of Cascade crest.

Prairies: Relatively undisturbed areas (indicated by dominance of native plants)
where grasses/forbs form the natural climax plant community.

Talus: Homogenous areas of rock rubble (average size 0.15 - 2.0 m [0.5 - 65 feet]),
composed of basalt, andesite, and/or sedimentary rock, including riprap slides and
mine tailings. May be associated with cliffs.

[] Caves: Naturally occurring cavity, recess, void, or system of interconnected passages.

O

[ Oregon white oak: Woodland stands of pure oak or oak/conifer associations where
canopy coverage of the oak component is 25%. 1

[J Urban Natural Open Space: A priority species resides within or is adjacent to the
open space and uses it for breeding and/or regular feeding; and/or the open space
functions as a corridor connecting other priority habitats, especially those otherwise
isolated; and/or the open space is an isolated remnant of natural habitat >4 ha (10
acres) and is surrounded by urban development.

[0 Estuary/estuary-like: Deepwater tidal habitats & adjacent tidal wetlands, usually
semi-enclosed by land but with open, partly obstructed, or sporadic access to open
ocean; ocean water at least occasionally diluted by freshwater runoff from land.
Salinity may be periodically increased above that of open ocean by evaporation.
Along some low-energy coastlines, there is appreciable dilution of sea water.
Estuarine habitat extends upstream and landward to where ocean-derived salts
measure <0.5 ppt. during period of avg. annual low flow. Includes both estuaries and
lagoons.

[ Marine/estuarine shorelines: Include intertidal and subtidal zones of beaches; may
also include backshore and adjacent components of the terrestrial landscape (e.g.,
cliffs, snags, mature trees, dunes, meadows) important to shoreline associated fish
and wildlife and that contribute to shoreline function (e.g., sand/rock/log recruitment,
nutrient contribution, erosion control).

If wetland has: 3+ priority habitats = 4 points 1 priority habitat = 1 point

2 priority habitats = 3 points No habitats = 0 points
Note: all vegetated wetlands are by definition a priority habitat but are not included in this list.
Nearby wetlands are addressed in question H 2.4
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H2.4  Wetland Landscape (see p. 84) Points
Choose the one description of the landscape around the wetland that best fits.
There are at least 3 other wetlands within 1/2 mile, and the connections Points =5
between them are relatively undisturbed (light grazing between wetlands
OK, as is lake shore with some boating, but connections should NOT be
bisected by paved roads, fill, fields, or other development).

LI The wetland is Lake-fringe on a lake with little disturbance and there Points =5 5
are 3 other Lake-fringe wetlands within 1/2 mile.
] There are at least 3 other wetlands within 1/2 mile, BUT the connections Points = 3
between them are disturbed.
[ The wetland is Lake-fringe on a lake with disturbance, and there are 3  Points =3
other Lake-fringe wetlands within 1/2 mile.
LI Thereis at least 1 wetland within 1/2 mile. Points = 2
LI There are no wetlands within 1/2 mile. Points =0
H 2. TOTAL Score - opportunity for providing habitat 12
Add the scores from H2.1, H2.2, H2.3, H2.4
Total Score for Habitat Functions - add the points for H1 and H2, and record the result on p. 1 14
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

Please determine if the wetland meets the attributes described below and choose the appropriate answers and
Category.

Wetland Type
Check off any criteria that apply to the wetland. Check the appropriate Category when the appropriate
criteria are met. Category

SC 1.0 Estuarine Wetlands (see p. 86)
Does the wetland unit meet the following criteria for Estuarine wetlands?
[J The dominant water regime is tidal,
[ Vegetated, and
[J With a salinity greater than 0.5 ppt.
] YES-GotoSC1.1 NO - not an estuarine wetland

SC 1.1 Isthe wetland unit within a National Wildlife Refuge, National Park, National Estuary
Reserve, Natural Area Preserve, State Park, or Educational, Environmental, or Scientific
Reserve designated under WAC 332-30-151?

O YES = cCategory I NO =Goto SC 1.2

SC 1.2 Isthe wetland unit at least 1 acre in size and meeting at least two of the following three
conditions?

[0 The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation,
grazing, and has <10% cover of non-native plant species. If the non-native Spartina
spp. are the only species that cover >10% of the wetland, then the wetland should be
given a dual rating (I/11). The area of Spartina would be rated a Category Il while the
relatively undisturbed upper marsh with native species would be a Category I. Do not,
however, exclude the area of Spartina in determining the size threshold of 1 acre.

[ Atleast 3/4 of the landward edge of the wetland has a 100 foot buffer of shrub, forest,
or ungrazed or unmowed grassland.

[J The wetland has at least two of the following features: tidal channels, depressions
with open water, or continguous freshwater wetlands.

L YES=category I L1  NO=cCategory Il
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SC 2.0 Natural Heritage Wetlands (see p. 87) Category
Natural Heritage wetlands have been identified by the Washington Natural Heritage
Program/DNR as either high quality undisturbed wetlands or wetlands that support state
Threatened, Endangered, or Sensitive plant species.

SC 2.1 Isthe wetland unit being rated in a Section/Township/Range that contains a Natural Heritage
wetland? (This question is used to screen out most sites before you need to contact

WNHP/DNR.)
S/T/R information from Appendix D[] or accessed from WNHP/DNR web site  []
[J YES - contact WNHP/DNR (see p. 79) and go to SC 3.2 ] NO

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or as a site with state
Threatened or Endangered plant species?
[ YES=Category I NO - not a Heritage wetland

SC 3.0 Bogs (seep. 87)
Does the wetland unit (or any part of the unit) meet both the criteria for soils and vegetations
in bogs? Use the key below to identify if the wetland is a bog. If you answer Yes, you will
still need to rate the wetland based on its function.

1. Does the unit have organic soil horizons (i.e., layers of organic soil), either peats or
mucks, that compose 16 inches or more of the first 32 inches of the soil profile? (See
Appendix B for a field key to identify organic oils.)

O YES-gotoQ.3 O NO-gotoQ.2

2. Does the unit have organic soils, either peats or mucks, that are <16 inches deep over
bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating
on a lake or pond?

[ YES-gotoQ. 3 ] NO - not a bog for purpose of rating

3. Does the unit have more than 70% cover of mosses at ground level, AND other
plants, if present, consist of the "bog" species listed in Table 3 as a significant
component of the vegetation (>30% of total shrub and herbaceous cover consists of
species in Table 3)?

O] YES - is a bog for purpose of rating [ NO-gotoQ.4
NOTE: If you are uncertain about the extent of mosses in the understory
you may substitute that criterion by measuring the pH of the water that
seeps into a hole dug at least 16" deep. If the pH is less than 5.0 and the
"bog" plant species in Table 3 are present, the wetland is a bog.

4. Is the unit forested (>30% cover) with sitka spruce, subalpine fir, western redcedar,
western hemlock, lodgepole pine, quaking aspen, Englemann's spruce, or western
white pine, WITH any of the species (or combination of species) on bog species plant
list in Table 3 as a significant component of the ground cover (>30% coverage of
total shrub/herbaceous cover)?

L] YES=Category | NO - not a bog for purpose of rating
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SC 4.0 Forested Wetlands (see p. 90) Category
Does the wetland unit have at least 1 acre of forest that meets one of these criteria for the
Department of Fish and Wildlife's forests as priority habitat? If you answer Yes, you will still
need to rate the wetland based on its functions.

[1 oOld-growth forests: (west of Cascade Crest) Stands of at least 2 tree species,
forming a multi-layered canopy with occasional small openings; with at least 8
trees/acre (20/hectare) that are at least 200 years of age OR have a diameter at breast
height (dbh) of 32 inches (81 cm) or more.

NOTE: The criterion for dbh is based on measurements for upland
forests. 200-year-old trees in wetlands will often have a smaller dbh
because their growth rates are often smaller. The DFW criterion is an
"OR" so old-growth forests do not necessarily have to have trees of this
diameter.

L] Mature forests: (west of the Cascade Crest) Stands where the largest trees are 80 -
200 years old OR have average diameters (dbh) exceeding 21 inches (53 cm); crown
cover may be less than 100%; decay, decadence, numbers of snags, and quantity of
large downed material is generally less than that found in old-growth.

] YES = Category | NO - not a forested wetland w/ special characteristics

SC 5.0 Wetlands in Coastal Lagoons (see p. 91)
Does the wetland meet all of the following criteria of a wtland in a coastal lagoon?

The wetland lies in a depression adjacent to marine waters that is wholly or partially

[] separated from marine waters by sandbanks, gravel banks, shingle, or, less frequently,
rocks.

L1 The lagoon in which the wetland is located contains surface water that is saline or
brackish (>.5 ppt) during most of the year in at leat a portion of the lagoon (needs to
be measured near the bottom).

[JYES=gotoSC5.1 LI NO - not a wetland in a coastal lagoon

SC5.1 Does the wetland meet all of the following 3 conditions?

The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation,

L1 grazing), and has less than 20% cover of invasive plant species (see list of invasive
species on p. 74).

L] At least 3/4 of the landward edge of the wetland has a 100 foot buffer of shrub, forest,
or ungrazed or unmowed grassland.

L] The wetland is larger than 1/10 acre (4,350 square feet).

L] YES = Category | ]  NO=cCategory Il
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SC 6.0 Interdunal Wetlands (see p. 93)

Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland
Ownership or WBUO)?

] YES-gotoSC6.1 NO - not an interdunal wetland for rating
If you answer Yes, you will still need to rate the wetland based on its functions.

Category

In practical terms, that means the following geographic areas:
* Long Beach Peninsula - lands west of SR 103

* Grayland-Westport - lands west of SR 105

* Ocean Shores-Copalis - lands west of SR 1115 and SR 1009.

SC6.1 Iswetland 1 acre or larger, or is it in a mosaic of wetlands that is 1 acre or larger?
] YES = Category II [l NO-gotoSC6.2

SC 6.2 Isthe unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is between 0.1 and 1

acre?
L] YES = Category 111

Category of wetland based on Special Characteristics

Choose the "highest" rating if wetland falls into several categories, and record on p. 1.
If you answered NO for all types, enter "Not Applicable” on p. 1.
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@ HERRERA
TECHNICAL MEMORANDUM

Date: April 28, 2015
To: Hillary Schafer, King County Wastewater Treatment Division
From: lan Mostrenko, P.E., Herrera Environmental Consultants, Inc.

Subject: Coal Creek Trunk Bank Restoration Project Hydraulic Effects

This memorandum summarizes the results of a hydraulic analysis completed by Herrera
Environmental Consultants (Herrera) for King County’s Coal Creek Trunk Bank Restoration
Project in Bellevue, Washington. The project includes the stabilization and restoration of
approximately 100 feet of the left (south) bank of Coal Creek where the bank has eroded
approximately 20 feet since August 2014, to within close proximity of a sewer trunk (pipeline)
and manhole structure. The project includes stabilizing and restoring the eroded bank with a
log revetment structure containing 25 pieces of large woody debris (LWD) to roughen the bank
and protect it against erosion.

The project is located within the Coal Creek Natural Area approximately 700 feet downstream
of the Woodsong Condominiums residential development, and approximately 200 feet
upstream of the City of Bellevue’s (City) Interstate 405 (I-405) sediment collection and flow
control structure where Coal Creek flows under [-405 through a large culvert. The Coal Creek
Natural Area is heavily vegetated with native trees and shrubs.

The proposed log revetment will be anchored in place to prevent flotation and lateral
movement by chaining the logs together and embedding them into the bank. Rock will be
placed behind the log revetment in the stream bank to provide additional anchoring and
erosion protection given the risk associated with exposure and undermining of the sewer pipe.
Only a small portion of rock will be exposed at the upstream and downstream end of the log
revetment in order to match existing grades and tie into the existing wing wall and adjacent
steel sheet pile weir structure that prevents stream bed scour.

The project reach of Coal Creek is mapped as “Zone A” (no base flood elevations determined)
on the most recent Flood Insurance Rate Map (FIRM) published by the Federal Emergency
Management Agency (FEMA 1995). Although the regulatory base flood elevation (i.e., the peak
water surface elevation corresponding to the 100-year recurrence interval flow) of the creek
is not established through the project area, the project will occur within the regulated
floodplain, and thus is subject to the “no rise in based flood elevation” requirement in
accordance with City of Bellevue Land Use Code (Bellevue LUC) 20.25H.180 (development in
the area of special flood hazard).

»Q

2200 Sixth Avenue | Suite 1100 | Seattle, Washington | 98121 | p 206 441 9080 | f 206 441 9108
PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | WINTHROP, WA | GUANGZHOU, CHINA

pj—tm_coal creek trunk sewer_hydraulic

memo_042815.docx



Technical Memorandum (continued) Coal Creek Trunk Bank Restoration Project Hydraulic Effects

Bellevue LUC 20.25H.180 requires proponents of a project located within a regulated
floodway to demonstrate that the flood-carrying capacity will not be diminished, and that the
regulated base flood elevation (BFE) in the vicinity of the project will not increase. Hydraulic
modeling of existing (pre-project) and proposed project conditions provides a basis to
compare the 100-year flood water surface elevation changes through the project reach of
Coal Creek to assess whether and how this code requirement can be met by the project. This
memorandum summarizes the results of the hydraulic modeling, the predicted effects of the
project on the Coal Creek floodway, and demonstrates how the project complies with
Bellevue LUC 20.25H.180.

The hydraulic effects of the project were evaluated using a hydraulic model. The Hydrologic
Engineering Center - River Analysis System (HEC-RAS) software program was developed by the
US Army Corps of Engineers (USACE) Hydrologic Engineering Center (HEC) as a flood-hazard
mapping tool and is used nationwide for developing FIRMs. HEC-RAS is a one-dimensional
water surface profile program that models steady and unsteady, gradually varied flow. The
computational procedure of a steady-state HEC-RAS model is based on solving the energy
equation and energy losses between sequential topographical cross sections of the stream
channel and floodplain along the profile of the stream channel (USACE 2009).

Herrera utilized a HEC-RAS hydraulic model previously developed by Northwest Hydraulic
Consultants (NHC) for the lower 1.5 miles of Coal Creek, and updated by Herrera for Sound
Transit’s Coal Creek mitigation project located directly upstream of this project. Herrera
updated the HEC-RAS model originally developed by NHC to include more detailed topography
and cross section density in the project area upstream of the 1-405 culvert. The updated
model includes all culverts and infrastructure extending downstream to the mouth of Coal
Creek at the Lake Washington shoreline.

Flow rates used in the model were obtained from Table 3-1 of the Coal Creek Stabilization
Program Final Environmental Impact Statement (Volume 2, Technical Appendix A) assuming
the specified location of “Upstream of 1-405” (Tetra Tech/KCM 2006). The 100-year
recurrence interval flow of 565 cubic feet per second (cfs) was used to evaluate the project
for compliance with City of Bellevue LUC 20.25H.180 by comparing model results for existing
(pre-project) and proposed project conditions.

The updated hydraulic model represented the existing (pre-project) conditions. Herrera used
the updated existing conditions model to develop a proposed project conditions model by
adding hydraulic roughness and flow blockages in the model cross sections to reflect the
proposed placement of the log revetment. Multiple flow blockages were applied to specific
cross sections in the project area using the obstructed area method in HEC-RAS. The
dimensionless Manning’s roughness (“n”’-value) was also increased around the proposed flow
blockages from 0.04 (gravel channel) to 0.15 to represent a dense placement of large woody
debris.
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Technical Memorandum (continued) Coal Creek Trunk Bank Restoration Project Hydraulic Effects

Results of the updated hydraulic analyses are provided in Attachments A and B. The project
area is located between model cross sections #5126.07 (downstream end) and

#5211.09 (upstream end) in the hydraulic model, with the [-405 culvert located between cross
sections #4393 (downstream end) and #4933 (upstream end). Attachment A provides the
simulated existing (pre-project) conditions water surface elevation profile upstream of the
[-405 culvert for the 2-year, 10-year, and 100-year recurrence interval flood flows. This
profile shows the relative hydraulic effects of the 1-405 culvert at sequentially higher flood
flows. Flow through the project site is not affected by this culvert during the estimated
2-year or 10-year flood discharges, but it is fully backwatered due to the 1-405 culvert during
the 100-year flood flow of 565 cfs. The 100-year backwater elevation due to the 1-405 culvert
is approximately 74.5 feet (NAVD88), representing over 8 feet of water inundating the project
area that creates a very large pond hydraulically controlled by the 1-405 culvert and its
associated flow control structure.

Attachment B provides model output for a direct comparison between existing conditions and
proposed conditions only for the cross sections within and near the project site. This data is
summarized in Table 1 for selected model cross sections to show the simulated change in
water surface elevations during the 100-year flood flow due to the proposed project with
references to the 1-405 culvert, project area, and upstream residential property. The data in
Table 1 is presented from upstream to downstream. Results in Table 1 demonstrate that the
project site is fully backwatered with very low flow velocities during the 100-year flood, and
as a result the project has no effect on water surface elevations. The project has virtually no
hydraulic effect for the regulated 100-year flow because it is significantly backwatered from
the 1-405 culvert.

April 2015 @ HERRERA
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Technical Memorandum (continued) Coal Creek Trunk Bank Restoration Project Hydraulic Effects

Table 1. Modeled Peak Water Surface Elevations for the 100-Year Flood
Under Existing and Proposed Conditions.
Water
Existing Water Post-Project Surface Existing Flow
HEC-RAS Surface Water Surface Elevation Flow Post-Project Velocity
Model Cross Elevation Elevation Difference Velocity Flow Velocity | Difference
Section (feet) (feet) (feet) (feet/sec) (feet/sec) (feet/sec)

Upstream Extent of Model
5520.61 74.49 74.49 0.00 0.62 0.62 0.00
5414.21 74.48 74.48 0.00 0.47 0.47 0.00
5319.38 74.48 74.48 0.00 0.47 0.47 0.00
5241.40 74.48 74.48 0.00 0.34 0.34 0.00
Upstream Extent of Project
5211.09 74.48 74.48 0.00 0.33 0.34 0.01
5180.79 74.48 74.48 0.00 0.23 0.21 -0.02
5150.49 74.48 74.48 0.00 0.19 0.18 -0.01
5126.07 74.48 74.48 0.00 0.23 0.23 0.00
Downstream Extent of Project
5101.66 74.48 74.48 0.00 0.23 0.23 0.00
5077.25 74.48 74.48 0.00 0.22 0.22 0.00
5067.67 74.48 74.48 0.00 0.22 0.22 0.00
4933.66 74.48 74.48 0.00 0.24 0.24 0.00
1-405 Culvert

Section 20.25H.180 of the City of Bellevue Land Use Code restricts development in the
regulated floodplain and floodway to protect surrounding property and infrastructure based
on requirements established by FEMA. The code states that no use, development, or activity
may occur in an area of special flood hazard that results in a rise in the BFE established by
FEMA. While the majority of the requirements in this code section are applicable to
residential development or other infrastructure components in the floodway, Articles C.4b,
C.5a, and C.7e.ii include requirements applicable to the project, specifically for
encroachments that pertain to potential changes in BFEs and compensatory flood storage.
Even though the project area is in a special flood hazard “Zone A” where no BFEs have been
established by FEMA, the hydraulic model demonstrates that no water surface rise is expected
during the 100-year flood discharge (565 cfs).

As for compensatory flood flow storage, the proposed project will result in a net export of
excavated soils (and thus addition of flow storage volume) due to the requirement for
additional excavation to create a wetland area, which is necessary to mitigate permanent
impacts to an existing wetland as a result of channel realignment. As such, all the
requirements for compensatory storage under Bellevue LUC 20.25H.180 are also satisfied.

April 2015 @ HERRERA
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Technical Memorandum (continued) Coal Creek Trunk Bank Restoration Project Hydraulic Effects

King County Wastewater Treatment Division will maintain the altered stream channel within
the project area for a period of 5 years following construction to ensure the flood carrying
capacity is not diminished to satisfy the requirements of Article C.6d in Bellevue

LUC 20.25H.180. Maintenance will include the removal of any large fallen tree(s) or debris
that blocks the channel and affects flood conveyance; however, this maintenance obligation
is likely minor considering that the entire project area is submerged under more than six feet
of water over the floodplain and hydraulically functions like a large pond in major floods.
Regardless, maintenance will be completed in accordance with the Critical Areas Report for
this project.

Based upon hydraulic modeling, the project is not anticipated to result in an increase in water
surface elevations during the 100-year flood. The project also includes a net export of
excavated soils which will increase local flood storage volume. As such, the project will not
result in any on-site, upstream, or downstream water surface rise or hydraulic changes and
the proposed project meets the requirements of Bellevue LUC 20.25H.180.

FEMA. 1995. Flood Insurance Rate Map. King County, Washington and Incorporated Areas.
Panel 658 of 1725, Map Number 53033C0658 F. Federal Emergency Management Agency.

Tetra Tech/KCM. Coal Creek Stabilization Program Final Environmental Impact Statement.
Prepared for City of Bellevue by Tetra Tech/KCM, Inc., Seattle, Washington. June 2006.

USACE. 2009. US Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS 4.1 User's
Manual.
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ATTACHMENT A

Existing 2-Year, 10-Year, and
100-Year Flood Water Surface
Elevation Profiles







2-year, 10-year, and 100-year WSE Profile
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ATTACHMENT B

Comparison of Modeled Pre- and Post-
Project 100-Year Flood Water Surface
Elevations in Project Area







HEC-RAS Locations: User Defined

Profile: 100-yr_565cfs

River Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Coal Creek Coal Creek 5556.62* 100-yr_565cfs Existing 565.00 64.83 74.49 67.64 74.49 0.000083 0.73 1174.99 228.41 0.04
Coal Creek Coal Creek 5556.62* 100-yr_565cfs Option2 565.00 64.83 74.49 67.64 74.49 0.000083 0.73 1174.99 228.41 0.04
Coal Creek Coal Creek 5520.611 100-yr_565cfs Existing 565.00 64.44 74.49 67.28 74.49 0.000051 0.62 1414.97 246.21 0.04
Coal Creek Coal Creek 5520.611 100-yr_565cfs Option2 565.00 64.44 74.49 67.28 74.49 0.000051 0.62 1414.97 246.21 0.04
Coal Creek Coal Creek 5485.14* 100-yr_565cfs Existing 565.00 64.11 74.49 67.13 74.49 0.000040 0.54 1559.21 263.87 0.03
Coal Creek Coal Creek 5485.14* 100-yr_565cfs Option2 565.00 64.11 74.49 67.13 74.49 0.000040 0.54 1559.22 263.87 0.03
Coal Creek Coal Creek 5449.67* 100-yr_565cfs Existing 565.00 62.32 74.48 66.07 74.49 0.000030 0.46 1736.09 290.44 0.03
Coal Creek Coal Creek 5449.67* 100-yr_565cfs Option2 565.00 62.32 74.48 66.07 74.49 0.000030 0.46 1736.10 290.44 0.03
Coal Creek Coal Creek 5414.208 100-yr_565cfs Existing 565.00 62.35 74.48 65.69 74.49 0.000029 0.47 1840.55 346.85 0.03
Coal Creek Coal Creek 5414.208 100-yr_565cfs Option2 565.00 62.35 74.48 65.69 74.49 0.000029 0.47 1840.56 346.85 0.03
Coal Creek Coal Creek 5382.59* 100-yr_565cfs Existing 565.00 61.82 74.48 65.64 74.48 0.000027 0.45 1925.80 361.61 0.02
Coal Creek Coal Creek 5382.59* 100-yr_565cfs Option2 565.00 61.82 74.48 65.64 74.48 0.000027 0.45 1925.81 361.61 0.02
Coal Creek Coal Creek 5350.99* 100-yr_565cfs Existing 565.00 62.09 74.48 65.48 74.48 0.000022 0.41 2009.70 336.87 0.02
Coal Creek Coal Creek 5350.99* 100-yr_565cfs Option2 565.00 62.09 74.48 65.48 74.48 0.000022 0.41 2009.71 336.87 0.02
Coal Creek Coal Creek 5319.381 100-yr_565cfs Existing 565.00 61.11 74.48 64.61 74.48 0.000029 0.47 1714.91 302.49 0.02
Coal Creek Coal Creek 5319.381 100-yr_565cfs Option2 565.00 61.11 74.48 64.61 74.48 0.000029 0.47 1714.92 302.49 0.02
Coal Creek Coal Creek 5293.38* 100-yr_565cfs Existing 565.00 61.36 74.48 64.50 74.48 0.000030 0.51 1681.55 313.74 0.03
Coal Creek Coal Creek 5293.38* 100-yr_565cfs Option2 565.00 61.36 74.48 64.50 74.48 0.000030 0.51 1681.57 313.74 0.03
Coal Creek Coal Creek 5267.39* 100-yr_565cfs Existing 565.00 60.85 74.48 64.53 74.48 0.000024 0.47 1835.65 315.68 0.02
Coal Creek Coal Creek 5267.39* 100-yr_565cfs Option2 565.00 60.85 74.48 64.53 74.48 0.000024 0.47 1835.67 315.68 0.02
Coal Creek Coal Creek 5241.396 100-yr_565cfs Existing 565.00 61.16 74.48 64.37 74.48 0.000010 0.34 2508.59 310.96 0.02
Coal Creek Coal Creek 5241.396 100-yr_565cfs Option2 565.00 61.16 74.48 64.37 74.48 0.000010 0.34 2508.60 310.96 0.02
Coal Creek Coal Creek 5211.09* 100-yr_565cfs Existing 565.00 61.06 74.48 64.01 74.48 0.000011 0.33 2308.37 308.02 0.02
Coal Creek Coal Creek 5211.09* 100-yr_565cfs Option2 565.00 61.17 74.48 64.25 74.48 0.000011 0.34 2295.34 308.02 0.02
Coal Creek Coal Creek 5180.79* 100-yr_565cfs Existing 565.00 59.91 74.48 63.09 74.48 0.000004 0.23 2756.89 312.56 0.01
Coal Creek Coal Creek 5180.79* 100-yr_565cfs Option2 565.00 60.73 74.48 63.90 74.48 0.000005 0.21 2712.73 312.56 0.01
Coal Creek Coal Creek 5150.487 100-yr_565cfs Existing 565.00 60.05 74.48 62.12 74.48 0.000003 0.19 2953.11 330.45 0.01
Coal Creek Coal Creek 5150.487 100-yr_565cfs Option2 565.00 60.06 74.48 62.63 74.48 0.000003 0.18 2903.85 330.45 0.01
Coal Creek Coal Creek 5126.07* 100-yr_565cfs Existing 565.00 59.53 74.48 62.72 74.48 0.000005 0.23 3076.91 360.69 0.01
Coal Creek Coal Creek 5126.07* 100-yr_565cfs Option2 565.00 59.53 74.48 62.72 74.48 0.000005 0.23 3076.91 360.69 0.01
Coal Creek Coal Creek 5101.66* 100-yr_565cfs Existing 565.00 55.30 74.48 59.06 74.48 0.000004 0.23 3946.72 434.66 0.01




HEC-RAS Locations: User Defined

Profile: 100-yr_565cfs (Continued)

River Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Coal Creek Coal Creek 5101.66* 100-yr_565cfs Option2 565.00 55.30 74.48 59.06 74.48 0.000004 0.23 3946.72 434.66 0.01
Coal Creek Coal Creek 5077.248 100-yr_565cfs Existing 565.00 55.78 74.48 59.12 74.48 0.000003 0.22 4283.67 450.11 0.01
Coal Creek Coal Creek 5077.248 100-yr_565cfs Option2 565.00 55.78 74.48 59.12 74.48 0.000003 0.22 4283.67 450.11 0.01
Coal Creek Coal Creek 5067.673 100-yr_565cfs Existing 565.00 55.84 74.48 74.48 0.000002 0.22 4050.32 373.21 0.01
Coal Creek Coal Creek 5067.673 100-yr_565cfs Option2 565.00 55.84 74.48 74.48 0.000002 0.22 4050.32 373.21 0.01




PERRONE CONSULTING, INC., P.S.

Geotechnical & Underground Engineering 11220 Fieldstone Lane NE
Bainbridge Island, Washington 98110
Tel: 206-778-8074 Fax: 206-780-5669
www.perroneconsulting.com

March 20, 2015

Mr. Brian Scott

Herrera Environmental Consultants, Inc.
2200 Sixth Avenue, Suite 1100

Seattle, WA 98121

Subject: Geotechnical Engineering Evaluation
Coal Creek Stream Enhancement Project
Bellevue, Washington
Perrone Consulting Project #14130

This report summarizes the results of our geotechnical engineering evaluation of the proposed Coal
Creek Stream Enhancement Project in Bellevue, Washington and supersedes our preliminary
evaluations which were summarized in our December 12, 2014 report. These services were provided
in accordance with our “Professional Services Agreement Between Herrera Environmental
Consultants, Inc. and Consultant,” dated October 16, 2014 and Amendment 1 dated January 13,
2015.

PROJECT DESCRIPTION

The project consists of constructing stream enhancements in the lower reaches of Coal Creek from
about 200 ft upstream of the existing control structure at 1-405 to about 700 ft upstream. The
enhancements are shown in Figure 1 and will generally consist of wood placement in the channel to
mimic natural forest conditions. These include placement of several clusters of 18 to 24-inch diameter
by 25 to 40 ft long logs spaced along Coal Creek. Some logs will be partially embedded into either the
bank or into the channel while other logs will be placed on the bank or in the channel and secured in
place by the partially embedded logs and/or by existing floodplain trees. Logs embedded into the
bank will likely be buried 3 to 8 feet below the top of the bank. Logs embedded into the channel will
be buried between 2 to 10 feet depending on the location of the log. Earth anchors such as manta
ray or duckbill may be used to hold down some of the logs.

We understand that the channel segment within the project area will be dewatered to minimize
vegetation disturbance along the left/south and right/north bank and floodplain. Since most of the
channel is going to be disturbed in order to install the logs, heavy equipment will be allowed access to
the channel in only a few locations and to use the dewatered channel as the main access path to the
various log clusters. The contractor would drag the logs upstream as needed or push them into the
channel from the access road, then situate them and complete the excavation as needed from within
the channel.

During construction you anticipate that dewatering could be accomplished by collecting the surface
flow in a pipe and routing the discharge pipe along the right/north floodplain and discharging it back
into the channel downstream of the project site and just upstream of the metal weir near station 0+00.
Estimated design level creek flows are on the order of 3 to 6 cfs. Groundwater encountered during
excavations would be pumped as necessary to a designated infiltration area or allowed to stay within
the channel as long as it doesn’t mix with the clean water coming out of the bypass pipe.

SCOPE OF WORK

The purpose of our services was to review the proposed design plan and provide design and
construction recommendations for the log placements. Previous subsurface explorations (Landau,
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2007) did not cover the full project area, and the current design schedule did not allow sufficient time
to complete additional subsurface explorations; therefore, the following completed by others a general
overview of geologic conditions at the project site as a basis for identifying critical geotechnical design
issues that could require additional investigation during the design phase. Specifically, our services
included:

1. Review the final design concept and perform a site reconnaissance to gather additional
information as needed to develop the geotechnical design and construction recommendations.

2. Use existing test pit and hand auger explorations from the west half of the site and recent site
reconnaissance information to infer subsurface conditions at the east end of the project site.

3. Perform geotechnical engineering analyses to evaluate and develop recommendations for
temporary excavation slopes, passive soil resistance values on embedded logs and soil-log
anchors, LPILE parameter (if necessary), liquefaction hazard, suitable backfill material,
earthwork and dewatering considerations.

4. Prepare a summary report of our conclusions and recommendations including the site and
exploration plan, interpreted subsurface profiles, and boring logs, test pits and laboratory test
data from the previously completed investigations.

This scope of work included site reconnaissance but did not include subsurface explorations such as
test pits or borings.

SITE CONDITIONS

This segment of Coal Creek lies within the middle reach of the Coal Creek basin on the south side of
Coal Creek Parkway and east of I-405. A gravel access roads descends from Coal Creek Parkway to
the project area and may have been used for construction of the existing in-stream control structure
located about 200 ft downstream (west) of the project site at about station 0+00 or for the existing 10 ft
deep sewer line along the south side of the creek.

The low gradient creek channel is about 6 to 10 ft deep by about 10 to 20 ft wide. The channel slopes
vary from about 3H:1V to near vertical in areas with lateral bank erosion. The erosion features vary
from one to 6 ft in height. The channel slopes give way to a relatively level bench that is at least 40 ft
wide along the left (south) and right (north) banks. Wetlands are present north of the access road on
the right bank.

GEOLOGY

The surficial geology in this segment of Coal Creek basin generally consists of recent alluvial deposits
underlain by Vashon Age glacial deposits (Booth et al, 2007). Man-placed fill is locally present from
construction of the existing access roads adjacent to the creek, the sewer line along the south side of
the creek, and the control structure located downstream (west) of the project site.

The alluvial soils are derived from the surrounding glacial deposits and from mine tailings associated
with coal mining activities upstream of the project site. Alluvium generally consists of a wide range of
soil types from fine grained silt and clay to coarse grained silty sand, sand, and gravel deposits
depending on the stream depositional environment.

The glacial deposits include recessional outwash in the upland areas to the north of the project site
and Vashon advance outwash deposits in the areas south of the project site. Recessional outwash
typically consists of loose to medium dense sand and gravel deposited by glacial meltwater streams
during glacial retreat. Advance outwash was deposited in front of the advancing glacier and
subsequently over-ridden by 3000 ft of glacial ice. Advance outwash deposits typically consist of
layers of dense to very dense sand, silty sand, and sandy silt grading to Vashon glacial lacustrine
deposits of very stiff to hard clayey silt and clay in the lower(older) at depth.

@PERRONE CONSULTING, INC,, P.S.



Herrera Environmental Consultants, Inc.

March 20, 2015

Page 3 of 7

SUBSURFACE CONDITIONS

Subsurface conditions were interpreted from previous test pit and hand auger explorations (Landau &
Associates, 2007), and our recent observations of creek bank exposures at locations shown on the
Site and Exploration Plan, Figures 1 through 3. The test pits were excavated in April 2007 to depths
varying from 11 to 15 ft and encountered “severe caving” of the test trench in exploratory pits TP-4, 5
and 6 and the hand auger explorations typically penetrated only a few feet. The soils were classified
in accordance with the Unified Soil Classification System (ASTM D2487 and D2488) and the reported
soil consistency was subjectively estimated from trench wall conditions, excavator resistance, and bulk
sample conditions. Logs of the test pits and hand augers are presented in Attachment A.

Our site reconnaissance observations made on November 17, 2014 are summarized in Table 1.

Table 1 - Geologic Reconnaissance Observations

I.D. Approx. Creek Soil Description
Station Location
R-1 7+50 Left bank Silty sand with gravel (SM) [ALLUVIUM]
R-2 7+00 Left bank Sand (SP) and silty sand (SM) with gravel [ALLUVIUM]
R-3 6+60 Right bank Silty fine sand (SM) and Silt (ML) [ALLUVIUM]
R-4 6+20 Right bank — 2 ft of silty sand with gravel (SM) [FILL] over clayey silt
offset 50 ft (ML) [ALLUVIUM]
R-5 5+50 Left bank Sand (SP) over silty sand (SM) [ALLUVIUM]
R-6 5+20 Creek bed Cobbles and boulders
R-7 5+00 Right bank —  Silty sand with gravel (SM) [ROADWAY FILL]
offset 65 ft
R-8 4420 Right bank —  Clay (CL) [ALLUVIUM]
offset 60 ft
R-9 4+20 Right bank Clay (CL) [ALLUVIUM]
R-10 3+65 Creek bed Gravel and cobbles [ALLUVIUM]
R-11 2+90 Left bank Silty sand (SM) over clay (CL) [ALLUVIUM]
R-12 2+85 Creek bed Sandy gravel (GP) with cobbles [ALLUVIUM]
R-13 2+60 Left bank Silty sand with gravel (SM) [ALLUVIUM]
R-14 2+45 Right bank &  Silty sand with gravel (SM) [ALLUVIUM]
creek bed
R-15 2+10 Right bank —  Clay (CL) [ALLUVIUM]
offset 45 ft
R-16 1+40 Creek bed Gravel (GP) and cobbles [ALLUVIUM]
R-17 1+00 Left bank 3 ft of silty sand (SM) over 2 ft of gravel with sand (GP)
[ALLUVIUM]
R-18 0+80 Left bank 3 ft of silty sand (SM) over 2 ft of gravel with sand (GP)

[ALLUVIUM]

Subsurface sections A-A’, B-B’, C-C’ and D-D’ shown in Figures 4 and 5 illustrate our interpretation of
subsurface conditions at the test pit locations. In general the site is underlain by fine grained to coarse
grained alluvial soils along the full length of the creek with some local areas of man-placed fill. The fill
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appears to be associated with the access road construction along the right bank (north side) and the
sewer line construction along the south side of the creek. A surficial, 6 to 12-inch thick layer of organic
topsaoil consisting of silty sand and organics was observed along the stream banks.

The alluvium exposed in the creek bed generally consists of gravel with sand and cobbles (GP) and
silty sand with gravel (SM). The thickness of these coarse-grained creek bed sediments are unknown
and the depictions of this layer shown on Figures 4 and 5 should be considered schematic only.
Alluvium in the creek bank varies widely and includes sand (SP, SW, SP-SM), fine sandy silt (ML),
silty fine sand (SM), clay (CL), and clayey silt (ML). Coarser sands (SP, SW, SP-SM) and gravels
(GP, GW) were observed in the test pits and in some soil exposures at the west end of the project site
(Section A-A") and at varying depths beneath the creek bottom. For engineering purposes, the alluvial
soil deposits shown in Figures 4 and 5 have been divided into 3 soil groups:

Sand and Gravel. Loose to medium dense gravelly sand (SP, SW, SP-SM), silty fine to
coarse sand with gravel (SM), and sandy gravel (GP, GW, GP-GM) with varying amounts of
cobbles.

Silty Fine Sand and Silt. Loose to medium dense, silty fine sand (SM) with varying amounts
of gravel and fine sandy silt (ML).

Clay and Silt. Medium stiff, low to moderately plastic clay (CL) and clayey silt (ML).

It appears that the sand and gravel alluvial unit occurs at creek level at the west end (Section A-A’),
and at a depths of 8 ft below the creek bottom at station 3+30 (Section B-B’), 2 ft at station 3+85
(Section C-C’"), and 6 ft at station 4+40 (Section D-D’).

We anticipate that groundwater levels in the creek banks are at about creek levels and we expect
some perched water may also occur atop the fine grained clay (CL) and silt (ML) layers. The test pit
explorations noted groundwater seepage in all the test pits except TP-2. Higher test pit inflow rates
reportedly occurred in the sand and gravel layers encountered at the west end of the project (test pits
TP-3, 4, 5 and 6). We also observed ponded surface water in the clay drainage ditch along the north
side of the access road.

CONCLUSIONS AND RECOMMENDATIONS

We have developed the following recommendations under the assumption that the sampling and
testing we performed on a relatively tiny portion of the site accurately portrays actual conditions.
Responsible geotechnical engineers cannot finalize such recommendations until they confirm the
conditions they inferred to exist actually do exist, a process they perform in the field by observing the
excavations. Accordingly, if we do not observe construction excavations to see what actually exists,
we cannot accept responsibility for these recommendations, given that — if we observe conditions we
did not expect to see — we would modify the recommendations. If another party performs field
observation and confirms they are what we expected, that other party must take full responsibility for
the recommendations. Please note, however, that another party would lack our project-specific
knowledge and resources. Do not rely on these recommendations unless a qualified geotechnical
engineer observes actual conditions and takes appropriate follow-up action.

Site Stability

Active erosion of the loose alluvial soils in the creek bank during higher flow storm events has created
unstable vertical to near vertical slopes along portions of the creek. Deeper and larger landsliding was
not observed in the areas adjacent to the creek.

The possibility of liqguefaction and lateral spreading of the saturated alluvial soils is high for this site
due to the loose nature of the granular soils. Liquefaction and lateral spreading is caused by a
significant loss of soil strength during ground shaking which results in excessive ground settlement
(liguefaction) or large lateral slope movements (lateral spreading). Since geotechnical borings and
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standard penetration testing was not part of these services, we cannot quantify the risk and recurrence
interval of seismic induced ground failure at this site. Mitigation for liquefaction and lateral spreading
would significantly increase the cost of the project and may not be warranted for this type of project.

Site Access

The existing gravel road should provide adequate access for construction equipment. Other site areas
requiring temporary construction equipment access are not expected to support rubber tired vehicles.
These subgrades should be protected by placing steel plates or timber mats to prevent rutting.

The alluvial soils are highly erodible. Site restoration after placement of the logs should include
temporary erosion protection for the exposed soils until vegetation becomes established.

Engineered Log Structures (ELS’s)

Temporary excavations to install the logs will encounter groundwater seepage at or close to the creek
level. Temporary trench excavations made with an effective dewatering plan could be sloped at about
2H:1V in granular soils to 1H:1V in cohesive soils. Excavations that extend below the water table or
encounter groundwater seepage will require flatter slopes for the full height of the excavation.

Due to the variable nature of alluvial deposits, safe slope configurations will depend on excavation
location and water management means and methods. The Contractor should anticipate spatially
variable subsurface conditions for the types of soils described above. If cohesionless soils are allowed
to dry, surface sloughing may occur. If groundwater is flowing or seeping into the excavation, it should
be expected to cause an unstable condition in the side slopes, which if wetted by surface water, may
be subject to relatively rapid erosion. The contractor should be made responsible for maintaining safe
slopes based on observations of conditions encountered. All applicable local, state, and federal safety
codes should be followed.

Although the creek will be diverted during construction, some level of additional water management
and control of groundwater seepage will likely be required for temporary ELS excavations that extend
below the groundwater and creek levels. The contractor's method of constructing the ELS’s will
dictate the type and extent of water control that will be needed. Wet construction methods will require
less dewatering than dry construction methods, but would potentially result in less suitable excavation
spoils available for reuse as backfill, and require the contractor to import more suitable backfill
material. Conversely, a means and methods utilizing a high level of water management would result
in more suitable excavation spoils for reuse as backfill and require less import.

The rate of pumping required to maintain a dewatered excavation or to draw the water down as
appropriate for backfilling will vary considerably due to the highly variable soil conditions and the
proposed depth of the excavations below the groundwater table. Assuming an average excavation of
400 sq ft by 8 ft deep and a required groundwater drawdown of 4 ft, we estimate pumping rates could
be less than 25 gpm for excavations in clay and silt soil group, 25 to 100 gpm for excavations in the
silty fine sand and silt soil group, and about 100 to 500 gpm for excavations in sand and gravel soil
group.

Dewatering from sumps may be difficult in the coarser sand and gravel soils. Large groundwater
inflows to the excavation would result in seepage forces that could create flowing soil conditions in the
temporary excavation slopes and bottom. The Contractor should be responsible for designing and
installing deeper dewatering wells in these circumstances if they choose more intensive water
management methods and obtain approval from the project owner to install and operate them.

Much of the excavated soil will consist of silty sand (SM), silt (ML) and clay (CL) which will be difficult
to compact when they are not at optimum moisture content. For estimating the approximate
percentage of reusable soil for backfill, we have assumed two construction scenarios: Case A - ELS
excavations with more intensive water management that minimizes wetting of the excavating soil and;
Case B - ELS excavations with less intensive water management and/or construction in wet

@PERRONE CONSULTING, INC,, P.S.



Herrera Environmental Consultants, Inc.
March 20, 2015
Page 6 of 7

conditions. In addition we have assumed that the following soil types could be reused as backfill: (a)
all soil types except clay and clayey silt excavated above the creek flow level or water table; (b) only
clean (less than 5% passing the No. 200 sieve) sand, gravelly sand, gravel or sandy gravel excavated
below creek flow level. Based on these assumptions we have estimated that for Case A about 50% of
the excavated soil could be reused and for Case B about 25%. We recommend that the geotechnical
engineer evaluate the excavated soils during construction to determine their suitability as backfill
material.

For additional backfill we recommend importing clean sand and gravel as specified by WSDOT
Standard Specification 9-03.11(1) Streambed Sediment, and 4” or 6” and smaller clean gravel and
cobbles as specified by WSDOT Standard Specification 9-03.11(2) Streambed Cobbles (4" or 6”
Cobbles). All mixes are suitable for backfilling; however, the 4” and 6” cobble mix would be better
suited for backfilling excavations filled with water. All backfill should be placed in 1-1/2 ft loose lifts and
compacted by thoroughly tamping the entire surface with the excavator bucket or HoPac.

We estimate that the natural angle of repose for these creek bank slopes is about 3H:1V. Therefore,
log embedment lengths should be computed based on 3H:1V slopes. Lateral soil resistance for logs
buried in compacted sand and gravel backfill is illustrated in Figure 6 and includes a 1.5 factor of
safety. The lateral soil resistance should be based on an equivalent fluid density of 150 pounds per
cubic foot acting on an effective log width equal to 3 log diameters or the spacing between adjacent
logs, whichever is less.

Driven earth anchors such as Manta Ray anchors could be used to secure the logs. Specific anchor
design capacities should be based upon the soil properties presented in Table 2 and the
manufacturer’s recommended values.

Table 2 — Engineering Soil Properties

Static

Unit Weight (pcf) Strength

Moist | Sat. Buoyant | ¢c® o' ®
Soil Deposit (psf) (degs.)
Clay (CL) and clayey silt (ML) | 100 120 58 500 0
Silty sand (SM) & sandy Silt 100 120 58 0 32
(ML)
Sand (SP, SP-SM) & Gravel 115 125 63 0 35
(GP, GW, GP-GM)
Compacted granular backfill 125 135 73 0 38

(@) Cohesion or undrained shear strength
(b) Effective friction angle

Moist unit weights would apply above the water table and saturated unit weights below the water table.
RECOMMENDATIONS FOR ADDITIONAL GEOTECHNICAL ENGINEERING SERVICES

The recommendations provided in this report are based on limited subsurface information. The test pit
explorations did not include the project area upstream of station 4+25 and the hand augers completed
along the south bank were of limited depth. Due to project schedule constraints, additional
explorations were deemed infeasible. Accordingly we recommend that Perrone Consulting, Inc., P.S.
provide geotechnical engineering services during construction to observe actual conditions and, if
necessary, have the opportunity to confirm the assumptions and interpretations provided in this report
and/or to modify our recommendations. We also recommend that Perrone Consulting, Inc., P.S.
observe ELS excavations to evaluate the suitability of the excavated soils for reuse as backfill.
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CLOSURE

We trust that this information suits your current needs. If you have questions or need additional
information, please contact us.

Very Truly Yours,
PERRONE CONSULTING, INC., P.S.

Vincent J. Perrone, Ph.D., P.E.
Principal Engineer
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Top of creek bank

Toe of creek bank
Soil Resistance (psf) = 150 x d.
Acts horizontally over an effective

log width = 3 diameters (see
note 3).

Creek channel
bottom

Drag Force

1

(a) PLAN

Top of creek bank \

Creek Level z HHNEIIEE

depth, d (ft), varies along slope.

Creek bottom

Log

(b) SECTION

NOTES:

1. Refer to text for more complete understanding of this figure.

2. Log backfill consists of sand and gravel compacted to 90% Standard Proctor maximum dry density.

3. Soil resistance acts on an effective log width equal to three log diameters or the distance between
adjacent logs, whichever is less.

4. Soil resistance values include a factor of safety.

FIGURE 6
March 2015 Soil Resistance on Buried Logs

. PERRONE CONSULTING, INC., P.S. Coal Creek Enhancement
i+ Project No. 14130 for Herrera Environmental Consultants
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APPENDIX A
FIELD EXPLORATIONS

Subsurface soil and groundwater conditions at the Lower Coal Creek Sedimentation Pond site
were explored by excavating 6 test pits and 4 hand-augured borings at the locations illustrated on the Site
and Exploration Plan, Figure 2. The test pits were excavated to depths of about 11 to 15 ft below existing
grades using a tracked excavator under subcontract to Landau Associates.

The site explorations were coordinated and monitored by an engineering geologist from our staff
who maintained detailed records of encountered subsurface soil and groundwater conditions, obtained
representative soil samples, and described the soil by visual and textural examination. All soil
encountered was described using the Unified Soil Classification System (USCS) presented oh Figure A-1
in general accordance with American Society for Testing and Materials (ASTM) D 2488, “Standard
Recommended Practice for Description of Soils (Visual-Manual Procedure).” A detailed discussion of
soil conditions encountered is contained in the text portion of this report.

Disturbed samples of the soil encountered were obtained at frequent intervals. The samples were
returned to our laboratory and later used for confirmation of soil composition and laboratory testing.
Tabulated logs of the test pits and hand-augured borings are presented on Figures A-2 through A-6.
These logs represent our interpretation of subsurface conditions identified during our geotechnical
explorations. The stratigraphic contacts shown by the individual exploration logs represent the
approximate boundaries between soil types; actual transitions may be more gradual. Also, the soil and
groundwater conditions depicted are only for the specific dates and locations reported and, therefore, are

not necessarily representative of other locations and times.

9/11/07 \\Edmdata\projects\780\003\WIP\R\Geotechnical Rpt_apa.doc A'l D RA ' '




Soil Classification System

USCS
MAJOR GRAPHIC LETTER1 TYPICAI -
DIVISIONS SYMBOL SYmBoL" DESCRIPTIONS @c)
OO O
GRAVEL AND CLEAN GRAVEL o g o 2 P GW Well-graded gravel; gravel/sand mixture(s); little or no fines
oo GRAVELLY SOIL i ] 0,050
8 55 (Little or no fines) P Co 2 o g ° GP Poorly graded gravel; gravel/sand mixture(s); little or no fines
o Q0
a 5 > (More than 50% of | GRAVEL WITH FINES F P E F GM Silty gravel; gravel/sand/silt mixture(s)
5 E @ coarse fraction retained |  (Appreciable amount of o .
Z5 8 on No. 4 sieve) fines) ,O(;/{ g GC Clayey gravel; gravel/sand/clay mixture(s)
o 2% S SLs
03828 SAND AND CLEAN SAND sl GW Well-graded sand; gravelly sand; little or no fines
| g SANDY SOIL Littl fi SR
§ ::E § (Litle or no fines) SP Poorly graded sand; gravelly sand; little or no fines
oL
g s g (More than 50% of SAND WITH FINES | | | | | SM Silty sand; sand/silt mixture(s)
3 25 coarse fraction passed (Appreciable amount of L :
through No. 4 sieve) fines) / ‘4 SC Clayey sand; sand/clay mixture(s)
Inorganic silt and very fine sand; rock flour; silty or clayey fine
(——3' g - SILT AND CLAY | | | | | ML sand or clayey SI|tWI¥1 slight plasticity y vey
) 65 CL Inorganic clay of low to medium plasticity; gravelly clay; sandy
X &> o / clay; silty clay; lean clay
8 3T ¢ (Liquid limit less than 50) .
= g 3 OL Organic silt; organic, silty clay of low plasticity
— @© 7]
TE2g I I MH Inorganic silt; micaceous or diatomaceous fine sand
% 938 SILT AND CLAY ) 9
w=gs ///// / CH Inorganic clay of high plasticity; fat clay
Z ¢ (Liquid limit greater than 50) 7 ) ) . . o
o JF;F;F;F;F;F; OH Organic clay of medium to high plasticity; organic silt
HIGHLY ORGANIC SOIL PT Peat; humus; swamp soil with high organic content
GRAPHIC LETTER
OTHER MATERIALS SYMBOL SYMBOL TYPICAL DESCRIPTIONS
-
PAVEMENT SR AC or PC| Asphalt concrete pavement or Portland cement pavement
ROCK RK Rock (See Rock Classification)
A ATRD AT
WOOD W WD Wood, lumber, wood chips
DEBRIS 0 DB Construction debris, garbage
Notes: 1. USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.
2. Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.
3. Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:
Primary Constituent: > 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
Secondary Constituents: > 30% and < 50% - "very gravelly," "very sandy," "very silty," etc.
> 15% and < 30% - "gravelly," "sandy," "silty," etc.
Additional Constituents: > 5% and < 15% - "with gravel," "with sand," "with silt," etc.
< 5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.
4. Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.
Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a 3.25-inch O.D., 2.42-inch |.D. Split Spoon PP=1.0 Pocket Penetrometer, tsf
b 2.00-inch O.D., 1.50-inch I.D. Split Spoon Sample Identification Number TV=05 Torvane, tsf
c  Shelby Tube PID =100 Photoionization Detector VOC screening, ppm
d  Grab Sample v Recovery Depth Interval w=10 Moisture Content, %
e Single-Tube Core Barrel D=120 Dry Density, pcf
f Double-Tube Core Barrel 1E ] ]47 Sample Depth Interval -200 = 60 Material smaller than No. 200 sieve, %
g  2.50-inch O.D., 2.00-inch I.D. WSDOT Portion of Sample Retained GS Grain Size - See separate figure for data
h 3.00-inch O.D., 2.375-inch I.D. Mod. California for Archive or Analysis AL Atterberg Limits - See separate figure for data
i Other - See text if applicable GT Other Geotechnical Testing
1 300-Ib Hammer, 30-inch Drop CA Chemical Analysis
2 140-Ib Hammer, 30-inch Drop
5 puened Groundwater
4 Vibrocore (Rotosonic/Geoprobe) A\VA Approximate water level at time of drilling (ATD)
5  Other - See text if applicable A 4 Approximate water level at time other than ATD
Lower Coal Creek Sediment Figure

LANDAU Pond Soil Classification System and Key A_1

ASSOCIATES Bellevue, Washington




780003.01 11/24/14 \EDMDATAO01\GINT\PROJECTS\780003.010.011.GPJ TEST PIT LOG

TP-1

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ ° )
-g g -g g Excavation Method: Tracked Excavator
> .
= Z5 - © & | & | Ground Elevation (it):_ 67
£ oz 3 T Qo | @
£ e2lE 3 |58
[o3 c k7 ©
O = © 0 . BEC
fal Bs| 6 - &5 | 8 | LoggedBy:
0 Si=| d | W=42 PT Forest Duff
I ML T . — - [ ]
- ML Dark brown, fine sandy SILT with fine organics B
| \ and roots (soft, moist) / ) i
S2 M | d . / \/ Slight groundwater seepage
= \ (Topsoil) / ~  encountered at 3.5 ft. -
|5 S-3 ' W =50 / cL | Vv —— e — . |
/ \ Mottled reddish brown and light brown, clayey /
B / \ SILT with some roots (medium stiff, wet) / N
B 4 1 : /] — |
! o N I 17 O A e 3 ]
B T™an T ) ray and light brown, silty with some * i
Sp G d light b ity CLAY with //
S-5 d W =21 | \Foots (medium stiff, wet) / /

— 10 S6 d w=8 osfep [ l————— —— ——— ——— — — —— 47 —
- G o ray, fine sandy, clayey o fine sandy, silty E
o \\G fi dy, cl SILT to fi dy, silt /

i oG ||| CLAY (mediumn stiff, wet) / / i

ox\ | N\ L |
o
B S7 T | d o 8 \ Gray, gravelly, fine to medium SAND with / ]
B o g_ o \interbedded fine SAND (medium dense, moist) / R
| oo | ‘'--——-——————— —
15 - Q Gray, medium to coarse sandy, fine to coarse
B Test Pit Completed 04/23/07 GRAVEL with cobbles and trace fine boulders T
- Total Depth of Test Pit = 15.5 ft. (medium dense, wet) .
SAMPLE DATA SOIL PROFILE GROUNDWATER
@ ° )
-g g -g g Excavation Method: Tracked Excavator
> .
= Z5 - © & | & | Ground Elevation (it): .. 67
£ ozl & T Q| @
£ e2le 3 |58
o c k73 ©
O = © n . BEC
fal Bs| 6 - & | 8 LoggedBy:
0 S1m | d | TI\PT Forest Duff
K _ w=7 ML |
B Sz2m | d | I 3P Dark brown, fine sandy SILT with roots and fine B Groundwater not encountered. i
B \ M) organigcs (soft, moist) | |
i s3md L (Topsoil) I 1
/
[—5 | Light brown, fine to medium SAND with silt [ |
B S4 M| d W =38 S/ T | (loose, moist) | 7] 1
- ML | ) \\ (Alluvial) /) .
| g - ] |
B S5 d _ \ Reddish brown to light brown, fine sandy SILT / ] i
10 S6 M | d w=9 SM | )\ (medium stiff, wet) J/ / B
- S7 d 6 00| GP | |\ Mottled gray and light brown, SILT withfine / ~ -
B s-8 d W=11 oo |\ sand and interbedded silty, fine SAND (medium | |
GS 040 | \stiff and loose, wet) J/ |
B [e}pie} - - 1
- ¢] g o) Gray, silty, fine to medium SAND with / 1
L 15 S‘J d Slpgie] \interbedded sandy SILT with trace gravels and
B Test Pit Completed 04/23/07 \cobbles (loose and medium stiff, wet) J/ |
Total Depth of Test Pit = 15.0 ft. - — — — — — — — — — — — —
- Gray, sandy, fine to coarse GRAVEL with 1
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure

LANDAU Pond Log of Test Pits
ASSOCIATES Bellevue, Washington




780003.01 11/24/14 \EDMDATAO01\GINT\PROJECTS\780003.010.011.GPJ TEST PIT LOG

TP-3

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S| _ )
-g g -g g Excavation Method: Tracked Excavator
> .
— Zs| F © & | & | Ground Elevation (it):__66
£ oz @ © o | @
£ s g| 2 |53
[o3 c k7 ©
O = © 0 . BEC
fal Bs| 6 - &5 | 8 | LoggedBy:
0 S1m| d PT Forest Duff
B L ]
= S2 m d W =53 ML Dark brown, fine sandy SILT with roots and fine -
| organics (soft, moist) |
| S-3 d sw/ ) (Topsoil) - \/ Moderate groundwater seepage |
S-4 d ML \ / ~ encountered at 4.0 ft.
—5 S5 | d W =50 | Mottled reddish brown and light brown, SILT / ]
- with fine sand and thin interbedded silty, fine | 1
L \ SAND (medium stiff and loose, moist) | B
B \ (Alluvial) / i
B W =39 .. .| ]
S6 M | d GS Gray, clayey SILT and interbedded SILT with
— 10 fine sand to silty, fine SAND (medium stiff and ]
i > B cUc[Gp [ Nlewy o7 1
g0 Gray, medium to coarse sandy, fine to coarse
B S8 I d 5O © GRAVEL with cobbles and trace fine boulders N
B 00 (medium dense, wet) 1
15 P o] ©
B Test Pit Completed 04/23/07 i
Total Depth of Test Pit = 15.0 ft.
SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S| _ )
-g g -g g Excavation Method: Tracked Excavator
> .
— Zs| F © & | & | Ground Elevation (it):.. 66
£ o [} © o n
g QL2 © Q
£ e2 e 3 88
o c k73 ©
O = © n . BEC
e Bs| 6 - & | 8 LoggedBy:
| S d W =40 - ’\PA-[ Al Forest Duff ]
- \ SM Dark brown, fine sandy SILT with abundant .
B S22 | d \ST\/I/J organics (soft, moist) |
B ML (Topsoil) o i
| e Rapid groundwater seepage |
5 s3 l d W=8 150517 GPp | )| Brown, silty, fine SAND with fine roots (loose, / /” ~ encountered at 5.0 ft.
- GS 5 8_ o \ | moist) I n
- O O i -
! s+l | b 9o W e 1 ]
B g o g | Light brown, fine sandy SILT with interbedded ! i
o \silty, fine SAND (soft and loose, moist to wet) /
— 10 S - _ —
- g o) g Gray, medium to coarse sandy, fine to coarse 1
B S5 l d bOo GRAVEL with cobbles and trace small boulders |
- (medium dense, wet)
B Test Pit Completed 04/23/07 . i B
- Total Depth of Test Pit = 12.5 ft. - becoming reddish brown i

- severe caving 5 to 11 feet

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

Lower Coal Cre

Pond
Bellevue, Washington

ek Sediment

Figure

Log of Test Pits A_3




780003.01 11/24/14 \EDMDATAO01\GINT\PROJECTS\780003.010.011.GPJ TEST PIT LOG

TP-5

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S| _ .
-g g -g g Excavation Method: _17acked Excavator
> .

— 3 sl - © & | & | Ground Elevation (it):_ 67

£ oz @ ® o | ®

£ eklel ¢ |58

o c k7 ©

O = © 0 . BEC

fal Bs| 6 - &5 | 8 | LoggedBy:
0 PT Forest Duff
i S-1m | d | | ML ]
- som | d W=13 [ Sw Dark brown, fine sandy SILT with abundant fine E
B — -1 |\ organics and roots (soft, moist) ]
i S3mC | d | ol (Topsoil) |

S-4 M | d W =31 I | W/
—5 . i Y Rapid groundwater seepage ]
||\ Light brown, very gravelly SAND (loose, dam \/ pidg pag
i s5m | d 60O \%’”F-’J 9 ve (Fii’l) ( P) encountered at 5.5 ft. .
050
B W=13 o \- - N
= S'GI d GS g o} g Gray, gravelly, fine to medium SAND with silt s
B Ol | (loose, moist) i
sp- | 1)
— 10 SM | |\ Dark brown to light brown, silty, fine SAND to —
= S'] d | | fine sandy SILT with roots and fine organics
B Test Pit Completed 04/23/07 | | (loose and soft, wet) i
Total Depth of Test Pit = 11.0 ft. I (A"uVlal)

|

| Gray to reddish brown, very sandy, fine to

— 15 coarse GRAVEL with cobbles and trace small
= | boulders (medium dense, wet)

- severe caving 6 to 11 feet

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S| _ )
-g g -g g Excavation Method: Tracked Excavator
— 3 = = © & | & | Ground Elevation (it): .. 67
£ oz & ® o | ®
- 2 e % 58
o c k73 ©
O = © n . BEC
fal Bs| 6 - & | 8 LoggedBy:
0 PT Forest Duff
B : & ]
= S1 % d W =39 | Brown, silty, fine SAND with organics and roots i
B BT\ (loose, moist) — |
W =12 - Fill /
B S22 | d Gs : SM \\ (Fil) / i
— 5 . 1 - 7 7777777777 —
SM Mottled gray and reddish brown, very gravelly, !
B S3 M | d W =39 | fine to medium SAND with silt and some roots v s:gﬂr%?r:rédgaateg sﬂeepage 1
| T I\ (loose, moist to wet) — o 8
050 GP | /
B S4 M | d P59 \ Gray, silty, fine SAND (loose, wet) / ]
i Po? \ (Alluvial) / .
—10 Pod o J —
B e Gray, medium to coarse sandy GRAVEL with -
B S'5J d h A cobbles and trace small boulders (medium
B Test Pit Completed 04/23/07 dense, wet) |
Total Depth of Test Pit = 12.0 ft. .
= - severe caving below 5 feet i
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure
LANDAU Pond Log of Test Pits A 4
ASSOCIATES Bellevue, Washington




780003.01 11/24/14 \EDMDATAO01\GINT\PROJECTS\780003.010.011.GPJ SOIL BORING LOG

HA-1

SAMPLE DATA SOIL PROFILE GROUNDWATER
é 2 ié’ 5 | Driling Method: Hand Auger
=] > = > = ©
F= zg - 8 8 @ | > | Ground Elevation (ft). 65 3
= v2| © w © o n |
< Qo o % o < 2] @
& 5§ 5| % | £ B 3
ol BB | @ | L |G| D =
- o ) W =52 '\Ijl'll: Forest Duff .
B - I Brown, very fine sandy SILT with roots (soft, ]
B SM moist) |
E Brown, silty, fine SAND (loose, moist) E
s S-2 E d (Alluvial) ]
— 2 —
; ML | Mottled light brown and reddish brown, fine | A/ Moderate e
= _ _ ottled light brown and reddish brown, fine .
B S3 E d W=65 sandy SILT (soft, wet) ]
4 | SW [ Black, very gravelly SAND (loose, wet) | ]
B S-4 d |
B - refusal at 5.5 feet gravel i
[ & Boring Completed 04/23/07 ]
B Total Depth of Boring = 5.5 ft. |
-8 =
10 ]
PP ]
14 ]
16 A
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure
LANDAU Pond Log of Boring HA-1 A 5
ASSOCIATES Bellevue, Washington




HA-2

SAMPLE DATA SOIL PROFILE GROUNDWATER
é 2 ié’ 5 | Driling Method: Hand Auger
=] > = > = ©
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Boring Completed 04/23/07
Total Depth of Boring = 9.0 ft.
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Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure
LANDAU Pond Log of Boring HA-2 A 5
ASSOCIATES Bellevue, Washington
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Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure
LANDAU Pond Log of Boring HA-3 A 6
ASSOCIATES Bellevue, Washington
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HA-4

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Lower Coal Creek Sediment Figure
LANDAU Pond Log of Boring HA-4 A 6
ASSOCIATES Bellevue, Washington
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Important Information about Your

Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical enginesrs structure their services to meet the specific needs of
their clients. A geotechnical enginaering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared solely for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

e not prepared for you,

e not prepared for your project,

e ot prepared for the specific site explored, or

e completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

e the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouss,

\

* elevation, configuration, location, orientation, or weight of the
proposed structure,
composition of the design team, or
project ownership.

As a general rule, always inform your geotechnical enginger of project
changes—even minar ones—and request an assessment of their impact.
Geolechnical engineers cannot accept responsibility or liability for problems
that oceur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Gan Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determing if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion ahout subsurface conditions throughout the
site. Actual subsurface conditions may diffe—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Aot Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual




-

subsurface conditions revealed during construction. The geofechnical
engineer who developed your report cannot assume responsiility or
liability for the report's recommendations if that engineer does not perform
construction observation.

A Geotechnical _Engineel'ing Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering repart should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevate risk.

ﬂi\[E Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
report's accuracy is limited; encourage them to canfer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors have sufficient fime to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsihility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

N

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled "limitations”
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geatechnical
engineer should respond fully and frankly.

Geoenvironmental Goncerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
e.g., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project failures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement quidance. Do not rely on an environmental report prepared for
someone efse.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated info a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducted for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best Peaple on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

ASFE

THE BEST PEOPLE ON EARTH

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017

e-mail: info@asfe.org

www.asfe.org

Copyright 2004 by ASFE, inc. Duplication, reproduction, ar copying of this document, in whole or In part, by any means whatsoever, is strictly prohibited, except with ASFE's
specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member could be commiting negligent or intentional (fraudulent) misrepresentation.
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