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Mercer Island Treehouse — Level 1 Downstream Analysis

1  PROJECT OVERVIEW

The Mercer Island Treehouse project proposes to construct a single family residence on a
37,554 square foot lot. The project is located at 5367 East Mercer Way in Mercer Island

Washington.
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The lot is currently undeveloped and completely forested except for a concrete driveway and a
short quarry spall access road. TRIAD staff made a visit to the site on June 19, 2015 to
investigate the site’s existing condition and downstream flow path. The information gained

from the site visit supplements information acquired from the City of Mercer Island website
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Mercer Island Treehouse —~ Leve] 1 Downstream Analysis

and GIS system, the King County website and site specific studies conducted by others. A
wetland investigation was conducted by Sewall Wetland Consulting, Inc. and is summarized in
their report titled 5637 Mercer Way — Revised Critical Areas Report dated March 5, 2015. A
geotechnical analysis of the site was conducted by GEO Group Northwest, Inc. The findings of
this analysis are summarized in their report titled Geotechnical Engineering Study Proposed

Residence dated March 12, 2015,

This report intends to summarize the information gathered to describe the onsite and
downstream drainage conditions for the Mercer Island Treehouse project and will satisfy the
Level 1 Downstream Analysis requirements as described in the 2009 King County Surface Water
Design Manual (KCSWDM). This report will also provide design recommendations for the
proposed development meant to mitigate for the observed onsite and downstream drainage

issues.

1.1 Existing Site Conditions
The proposed development will occur on a 37,554 square foot lot which is currently

undeveloped. In the existing condition the site is densely vegetated with a mature understory
of bushes and ferns. There are several large evergreen and deciduous trees on the site. The lot
has been previously platted and is a part of the Greg Newitt Short Plat. There is an existing
single family residence on the parcel directly to the south of the site. This house (5645 East
mercer Way) is accessed by a shared concrete paved driveway that crosses the project’s parcel.
There is a short length of rip-rapped covered ground, similar to a construction entrance that
extends into the site approximately 10 feet. The majority of the site is covered by steep slopes
ranging from 10-40%. An area of level (<10% slopes) ground can be found near the existing

shared driveway.

1.2 Developed Condition
This description of proposed development is based on a conceptual site plan prepared by CHS

Engineer, LLC. dated 11-14. This plan is attached to Appendix C of this report for reference. The

proposed development includes a single family residence with a raised deck with an
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approximate footprint of 2,800 square feet. A concrete driveway that connects to existing
shared driveway is also proposed. In total the proposed development will add approximately
4,200 square feet of new impervious surfaces. There is minimal landscaping proposed around
the new residence with most of the site proposed to be left in the pre-project, forested
condition. Several rockeries or retaining walls will be required to achieve the desired final

grades. Grading will be primarily cut with little imported fill anticipated.
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Mercer Island Treehouse — Level 1 Downstream Analysis

2  Downstream Analysis

2.1 Task 1, Study Area Definition and Maps
This site drains to Lake Washington. The study area for this project includes the entire

upstream and downstream tributary basin. The ultimate outfall for the site’s tributary basin at

Lake Washington has an approximate tributary area of 10.8 acres.

The Mercer Island GIS system provides a schematic description of the stormwater conveyance
system downstream of the project. A printout of the Mercer Island stormwater conveyance
inventory relating to this project is attached to Appendix A. This map has been annotated to

show approximate upstream and downstream tributary areas.

2.2 Task 2, Resource Review’

The following recourses were reviewed for assisting with the offsite analysis:

2.2.1 Geotechnical Engineering Study

A geotechnical analysis of the site was performed by GEO Group Northwest, Inc. and is
summarized in their report titled Geotechnical Engineering Study Proposed Residenc, dated
March 12, 2015. The geotechnical investigation included two boring investigations along with
laboratory testing on soil samples taken from these borings and engineering design
recommendations for the proposed residential construction. The boring logs found that the site
is primarily underlain by outwash soils to a depth of 14-17 feet with denser till deposits below
the outwash layer. Groundwater was observed near the surface of the borings and saturated
soils were documented to depths of 20 feet. Groundwater seepage was noted at the base of
the onsite steep slope areas. The report noted that the upper layers of outwash are susceptible
to liguefaction. The report concluded that construction of a foundation on piles was feasible

and that grading should be kept to a minimum to avoid impacting steep slopes.
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Mercer Island Treehouse — Level 1 Downstream Analysis

2.2.2 Wetland Report

A wetland investigation of the site was conducted by Sewall Wetland Consulting, Inc. (Sewall)
and is summarized in their report titled 5637 Mercer Way — Revised Critical Areas Report dated
March 5, 2015. This report identified an onsite wetlands and an onsite stream: ‘Wetland A’
which is a Category lll wetland occurs over the north portion of the site. Wetland A was
delineated by Sewall in 2004 and has a 50-foot buffer. This study also identified an onsite
stream {referred to as Stream A) as listed by the City of Mercer Island to be a Type 2
watercourse and noted that it was a non-fish bearing stream with a 50-foot buffer. Proposed

development would occur within the buffers of Wetland A and Stream A.

2.2.3 City of Mercer Island GIS Maps:

Online maps available from the City of Mercer Island website were analyzed, these maps are

attached to the Appendix A.

Seismic Hazard Assessment Map: This map shows the site to be within a known or suspected
seismic hazard area. A point indicating a “Miscellaneous Ground Effect of the 2001 Nisqually

Earthquake” is shown near East Mercer Way to the north of the site.

Erosion Hazard Assessment Map: The project parcel is shown to be in a known or suspect

Erosion hazard area, this map also shows the site in an area of high infiltration potential.

Landslide Hazards Assessment Map: The project parcel is shown to be in a known or suspect
Landslide hazard area and also in a “Landslide and Mass Wasting Deposits; subaerial and

subaqueous” area.

A “Geologic contact of coarse-grained deposits over fine-grained deposits where slopes >=
15%" delineation line runs to the east of the site through the downstream ravine to the east of
the site. The site is also shown to be within an “Area where water less than 10 feet below

ground surface based on limited data set”.
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This map shows one identified landslide location in the stream channel uphill of the site and
five identified landslide locations downstream of the site.

Two “Areas of Rapid Stream Incision(vi)’ points are located upstream of the site; one of these
points appears to be identifying the onsite stream channel, the other point identifies a stream
channel in the Parkwood open space, which is tributary to the onsite stream channel (Stream
A), Another point is located in the Stream A channel downstream of the site, in the ravine to
the east of East Mercer Way. This map also identifies a scarp directly uphill of the site and along

the ravine downstream of the site, east of East Mercer Way.

Geologic Map of Mercer Island: This map shows the general soil classifications for Mercer Island.
Data regarding on-site soils should be superseded by the geotechnical investigation of the site
performed by GEO Group Northwest, Inc. This map shows the downstream soils to be various
types of Pre-Olympia type outwash deposits, transitioning to Lake Deposits near the shore of

Lake Washington.

King County iMap

The King County iMap system includes contours and elevation data. These contours were
analyzed in combination with schematic storm drainage infrastructure information obtained
from the City of Mercer Island to determine the general upstream and downstream tributary
basin as well as the approximate slopes of the watershed, where more specific elevation
information was not available. A King County iMap Exhibit Showing Contours for the site is

attached to Appendix.

2.2.4 Drainage Complaints

A public records request was submitted to the City of Mercer Island on June 11, 2015
requesting a record of drainage complaints for the area surrounding the site. The public records
request yielded 35 records which included drainage complaints and maintenance logs. These

records were filed by street address. There were records for 8 separate addresses in the vicinity
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of the site. These addresses are shown on the attached Drainage Complaints Exhibit. A

summary of the drainage records are given below:
Drainage Complaint #1 (5/12/1998)

This complaint reported flooding of a yard during heavy rain. This complaint is outside of the

project’s tributary area and appears to be unrelated to the proposed development.
Drainage Complaint #2 {10/6/1998)

This complaint was a maintenance request by a resident for a roadside drainage. Maintenance
was performed — debris were cleared, and this complaint was closed. This complaint appears to

be outside of the project’s tributary area and unrelated to the proposed development.
Drainage Complaint #3 5632 E Mercer Way (10/5/2009 - 3/31/2015)

This address is directly downstream of the project site along the stream which collects runoff

from the project site. The address has 13 complaints on record.

Five of these complaints, between October 2009 and April 2014 are reports of a catch basin
being clogged. Although not explicitly stated, the catch basin is likely the outlet of the small
sediment pond (the Glenhome Pond) that collects Stream A, before the stream is conveyed to
the Lake. On April 22, 2014 it appears that this catch basin was enlarged and it’s outlet pipe

upsized from a 6” PVC to a 12” ductile iron pipe to mitigate for clogging issues.

The other complaints were related to the removal of silt and sediment from the pond. Silt
removal occurred 4 times between March 2014 and March 2015. The maintenance crew

reported that an estimated 20 cubic yards of sediment was removed on March 31, 2015.
Drainage Complaint #4 5642 E Mercer Way (10/15/1998 — 11/16/2010)

This address had 6 records between October 1998 and November 2006. All of the records were
maintenance logs on the Glenhome Pond. Maintenance included the removal of sediment and

debris from the Glenhome Pond.
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Drainage Complaint #5 5646 E Mercer Way (3/24/1997)

This complaint reported land movement along the south side of East Mercer Way. This would
correspond to the hillside to the north of the project site. Although the complaint reported that
the slope had dropped 8-10 inches and looked to be endangering East Mercer Way, the staff
report noted “There’s a little sluffing, nothing to worry about.” No other actions were

required/taken besides the inspection of the site by city staff.
Drainage Complaint #6 and 7: 5655 & 5565 E Mercer Way (9/2004 — 7/2014})

These drainage complaints detail the maintenance of a sediment pond near these two
addresses. Sediment from this pond was removed 7 times in this time period. One of the
records from September of 2007 indicate that the pond was removed, however there are
subsequent records of pond maintenance. A maintenance note from July of 2014 indicates that
this pond is upstream of the Glenhome neighborhood, but it is unclear if flows from this pond

eventually reach the Glenhome Pond.
Drainage Complaint #8: 9208 SE 57* Place (6/5/2012)

This complaint reported a failing catch basin that was scheduled to be replaced in 2012. This
drainage complaint appears to be out of the Project’s tributary basin and unrelated to the

proposed development.

2.3 Task 3, Field Inspection
Staff from Triad preformed a field visit on June 15, 2015 to inspect the site as well as the

relevant drainage features upstream and downstream of the site. The weather was sunny
during the site visit with sparse rainfall in the week leading up to the visit. A small amount of
runoff was observed in the onsite stream and drainage systems during the site visit. The field
inspection began with a visual inspection of the site noting topographical features and likely
drainage paths. The site visits, along with the aforementioned resources were used to perform

the following analysis of the project’s drainage basin.
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Mercer Island Treehouse — Leve] 1 Downstream Analysis

See the downstream drainage maps located in Appendix A for maps of the downstream study

aread.

2.3.1 Onsite Basins

The project site is located within a ravine and receives stormwater flows from upstream areas.
To determine the extent of the project’s tributary basin, a topographical map obtained from
the King County iMap program was analyzed, along with drainage infrastructure information
obtained from the City of Mercer Island GIS database. The upstream edge of the project’s
tributary basin is well defined as a ridge that runs along Parkwood Ridge Road to the north of
the site, 91° Avenue SE to the west of the site and SE 57 Street to the south of the site. In
addition to this area, portions of SE 56" Street and SE 54" Street and a(jjacent lots drain to
catch basins that discharge into the Parkwood Ridge Open Space. The upstream tributary basin

is shown on the Upstream Drainage exhibit attached to the end of this section.

It was found that approximately 8.0 acres are tributary to the site. The majority of the
upstream tributary area consists of undeveloped, forested hillside. Roadways and about 15 lots
developed with single family residences are also upstream of the site. The upstream tributary
area drains to a natural watercourse which runs through the project parcel. This watercourse

was referred to as ‘Stream A’ in the Sewall Wetland Report.

Stream A is a natural stream which runs west to east across the northern portion of the project
site. The main stream channels varies in width, depth and slope but, based on visual inspection
and analysis of a site topographical survey, appears to be 10 feet wide and 5 feet deep in the
portions that crosses the project site. The channel has steep side slopes, in the order of 1:1 in
some portions. The stream channel is vegetated by a mature understory of ferns, and shrubs
and several large evergreen and deciduous trees. The stream channel has an approximate slope

of 10% in the portion that crosses the site.
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A planset entitled Parkwood Trail and Subbasin 45B Watercourse Stabilization Project (WD
526C) was obtained from the City of Mercer Island. A bid set of these plans are attached to
Appendix C of this report. City staff have indicated that the project has been completed. The
plans show stream channel stabilization measures to be installed within Stream A beginning at
East Mercer way and continuing 400 feet upstream. The improvements include the installation
of logs and natural debris, minor grading, the installation of a rockery and replanting of the
stream channel side slopes. A sewer line was also installed within the stream channel,
upstream of the project site. These improvements cover the portions of Stream A that pass

through the project’s parcel, as well as a portion of the channel upstream of the site.

During the site visit, the vegetation in the stream channel appeared to be well established.
Many of the installed logs and the rockery were overgrown, indicating that the plantings
conducted during the project had become established. The stream channel near the site
displayed minimal visual signs of erosion. A pedestrian trail which runs parallel to the stream
channel to the north of the project parcel appeared to be in good shape and showed no sign of
sluffing towards the stream. The improvements to the stream channel appear to have been
successful in limiting the erosion problems within the improved section of Stream A. It is likely
that the noted erosion problems come from the unimproved sections of Stream A, downstream

of the site.

Stream A appears to have formed a fork and a side channel that runs through the site parallel
to the main channel. The side channel is shallower and weakly defined as compared to the
main channel. The side channel forks to the south of the main channel and then rejoins the
main channel as both channels combine within a closed depression at the edge of East Mercer

Way.

A Type-2 catch basin with a beehive overflow grate collects Stream A within this depression and
conveys the stream under East Mercer Way via a 16-ich HPDE pipe. This system discharges to
the continuing stream channel to the east of East Mercer Way. An As-built drawing obtained
from the City of Mercer Island titled Schedule ‘B’ Culvert dated July 30, 2102 shows this system

and is attached to Appendix B.
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2.3.2 Downstream Basin

Flows leave the project site via the catch basin and culvert described above. Flows are
discharged from this pipe into a natural stream channel which flows down a steep ravine. This
stream channel and ravine are both densely vegetated by low lying plants as well as large trees.
At this point the stream is flowing on private property (Parcel # 1924059343). The stream
channel flattens and transitions from a densely vegetated natural channel to a landscaped,
straight and flat, maintained channel section approximately 500 feet east of East Mercer Way.
The channel at this point is approximately 10 feet wide and 4 feet deep with side slopes of
approximately 2:1. The channel sides are covered with landscaping bark and has been sparsely
planted with ornamental plants. Photos of this channel and of the Glenhome Pond, taken from

Google Streetview, are attached to Appendix A.

This channel section flows between two residences until it terminates in a manmade closed
depression. This closed depression, referred to as the ‘Glenhome Pond’, is a circular pond,
approximately 20 feet in diameter and approximately 4 feet deep. This pond is located to the
west of a concrete paved private shared driveway and can be accessed for maintenance by a
short length of gravel access road. The Glenhome Pond is drained via a catch basin with a
beehive overflow grate located within the west edge of the pond. Flows from the Glenhome
Pond leave through this catch basin and are piped under two residential driveways before

emerging as a drainage ditch that outfalls to Lake Washington.
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2.4 Task 4, Drainage System and Problem Description

The site is within an area where seismic, landslide and erosion hazard area have been
documented. There are steep slopes upstream and downstream of the sites which, in
combination with the surficial outwash-type soils have contributed to erosion problems
downstream of the project. The Glenhome Pond, which receives all runoff flows from the
project site and upstream areas, has a history of filling with sediment and requires frequent
maintenance. This sediment collection within the Glenhome Pond indicates that sediment from
the upstream ravine is being eroded and transported downstream. This erosion may lead to

Stream A incising a deeper ravine possibly causing settlement and slope stability issues.

The documented drainage complaints for the Glenhome Pond deal mainly with erosion and
maintenance issues; no flooding problems were reported for the Glenhome Pond or for any of
the downstream conveyance systems. This suggests that the downstream conveyance systems
are adequately sized. The scale of the proposed project’s improvements is not anticipated to

impact the capacity of these systems.

2.5 Task 5, Mitigation of Existing and Potential Problems

Although this project proposes a minimal area of new impervious surfaces, providing flow
control should reduce the impact to the downstream watercourse. Preliminary detention
modeling performed by the Western Washington Hydraulic Model Version 3 (WWHM) was
performed based on a proposed impervious footprint of 5,000 square foot. The model showed
that a live storage volume of approximately 1,300 cubic feet would be required to provide
standard flow control {matching developed discharge durations to predeveloped durations for
the range of predeveloped discharge rates from 50% of the 2-year peak flow up to the full 50-
year peak flow). The WWHM model outputs are attached to Appendix C.
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APPENDIX A

Mercer Island Stormwater Conveyance Inventory Exhibit with Project Tributary Area
Downstream Flowpath and Glenhome Pond Photos

King County iMap Exhibit Showing Contours

Mercer Island Landslide Hazard Assessment Map

Mercer Island 'Erosion Hazard Assessment Map

Mercer Island Seismic Hazard Assessment Map
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The Shared Driveway to the Left
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Downstream of the Glenhome Sediment Pond, to Lake Washington

{(Images acquired from © Google and Google Street View)
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The information included on this map has been compiled by King County staff from a variety of sources and is subject to change without notice. King County

N > .

piled of ; ithout notice. K | Date: 6/22/2015 k&] King County
makes no representations or warranties, express or implied, as to accuracy, completeness, timeliness, or ights to the use of such information. This documentis

not intended for use as a survey product. King County shall not be liable for any general, special, indirect, incidental, or consequential damages including

but not limited to, lost revenues or lost profits resulting from the use or misuse of the information contained on this map, Any sale of this map or information on

' damages indludir A GIS CENTER
this map is prohibited except by written permission of King County.

Notes:Mercer Island Treehouse Topography
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Mercer Island Landslide Hazard Assessment
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(WAC 365-190-080 4d and MICC 18.16.010)

Landslide hazard areas irclude areas potentially subject to landslides basedon a
combination of gedlogic, topegraphic, and hydrologic factors. They include areas
susceptible because of any combination of bedrock, soil, slope {(gradient), slope aspect,
structure, hydrelogy, or cther factors.

Areas susceptible o landsliding on Mercer island include:

i. Areas of histeric failure or that have been documented on pubished maps; See mapped knowsy
fendskides below,

il. Slopes steeper than 15%, infersecting a geolagic contact of relatively permeable depasits over
relatively impemmeable depesits, and with springs or groundwater seepagae; See mapped potential
slide areas below,

ili. Areas that have shown movement during the Holocene epoch (last 10,000 years} or which are
covered by Holocene-age mass wasting deposits; See mapped known landsiides baiow,

iv. Slopas paraliel or sub-paralel to planes of weakness (such as bedding planes, joint systems, and
fault planes) in subsurface materials, None identfied on map, but may belocaly present;

v, Slopes having gradierts steeper than 80% subject 1o rockfall during seismic shaking; See slope
classification balow,

vi. Areas potentially unstable as a result of rapid stream incision, stream bank eresion, and
urderaating by wave action: See mapped emsion focalions bebw,

vii. Areas that show evidence of, or are at risk from snow avalanche; None dentified on Mercer Island

viil. Areas located in a canyon or on an active alluvial fan, presently or potentially subject te inundation
by debris lows or catastrophic flooding; None identifiad on Mercer [Yand,

ix. Any area with a slope of 40% or steeper and with a vertical relief of ten or more feat except where
composed of consolidated rock; See sope classification bekew.

Landslide hazard areas include the following mapped areas:

Landslide Hazard Area (Known or Suspect}
Landslide

Hazard

Landslide Hazard Assessment Setback

For all other areas hazard is unknown or unquantified

Supplemental Data

# Identified Landslide Location
Known
Landslides Scarp
{i,iii) e Landslide and Mass Wastin| its;
g Depaosits;
////4 subaerial and subaqueous
Sl 80 d highe
Slope (v) lope 80% and higher
Class (ix) Slope 40-79%
Slope 18% and higher, and

! —— Geologic contact of coarse-grained deposits over
Potential fine-grained depasits where slope >= 15%, and
Slide o Area where water less than 10 feet below ground
Area ///// surface based on limited data set (other areas of shallow
(i) 7 water present), or

R Spring Locations, or
——— Spring lines.

Areas of
Rapid Stream 0 Areas of moderate to rapid stream incision/erosion;
neision : may result in unstable slopes andfor stream banks
Incisi ¥ i ble sl s bank:
vi) =AW E LKL

T
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Enlargement of Site

GENERAL NOTES FOR GEOLOGICAL HAZARDS MAPS

This map is one of a suite of revised Geologlcal Hazard Maps for the City of Mercer Island. This sutte
includes maps showing Seismic Hazards, Landslide Hazards, and Ercsion Hazards,

Othar geaiagical and/or natural hezards may exist and geclogical avents may eccur on Mercer Isiand
that are not specificaly identified on these maps. Examplas of geckgic hazards and hazardous events
that are not identified on these maps in¢lude, but are not limited 1o, tsunamis and seiches in Lake
Washington.

Thesa maps are for tha sole uze of the staff of the City of Marcer [sTand's Development Services Group
{DSG) for the pur cof permit application evaluation. These maps provide DSG staff a general
assessment of known or suspect gedlogical hazard areas for which the City will require site and
project-specific evaluation by a Washington State-licensed engineer, geologist or engineering geologist
prior to issising a permt for site development. All areas have not been- spacfiically evaluated for
gealogic hazards and there may be lscations that are not correctly represanted on these maps. ltisthe
responsibility of individual property owners and map users to evaluate the risk associated with their
proposed development. No site-specfiic assessment of risk isimpled or ctherwise indicated by the
City of Mercer [sTard by these maps.

The City of Mercer Island is using guidance previded by the Siate of Washingten regarding the
definition of geclegically hazardous areas in accordance with WAC 365-190-080 and the Growth
Management Act.- “Geolegically hazardous areas”, by State definition, ncluds areas susceptible to
arasion, sliding, earthquake, or other geolegical everts. They pose a threa to the health and safety of
citizens when incompatible commercial, residential, or industrial development Is sited in areas of
significant hazard,”

This new set of maps represents an update of the 2002 Geologic Hazard Map Series and is based on a
review of Best Available Science for tha Seattia Fault and related events, a new Geclogical Map of
Mercer Istand by Troost and Wisher {20048), and a geologic database of Mercer Island compiled by
GeoMapNW at the University of Washington. Infomation about data used for the maps, references,
and data fimitations are all described in an associated “Read Me® document, The digital version of
these maps is accompanied by a meta data file containing pertinent information about map
construction. These data and maps are all available on the City of Mercer Island website,




Mercer Island Erosion Hazard Assessment

by Kathy G. Troost & Aaron P, Wisher
April 2009
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EROSION HAZARD AREAS (MICC 19.16.010)

Erosion hazards areas include those areas greater than 15% slope and subject to a
severe risk of ercsion due to wind, rain, water, skope and other natural agents including
those soil types andfor areas identified by the U.S. Departroent of Agriculture’s Natura!
Resource Conservation Service as having a “severe” or “very severe” rill and inter riff
emsion hazard,

Another factor in evaluating erosicn polential is infiltraticn potential. If sandy material is
present at the ground surface, rain water can infiltrate and Joosen material for remaoval
by erosion. Therefore the areas of sandy material have also been added to this hazard
map far consideration aiong with the slope and erodible soils subclass.

Contributing facters not shown on the map include rainfall, areas of shallow
groundwater, ground cover, wind, impervious surfaces, and changes to the ground

surface. These factors and all the categories shown on the map should be used
together to assess erosion potential. Individual areas less than 0.3 acres in size have
been excluded.

Erosion

Iy .
Hazard I Aﬂ Ercsion Hazard Area {Known ar Suspect)

For all other areas, hazard is unknown or unguantified

Supplemental Data

XXXXX High - Coarse-grained deposits;
e.g. gravel and clean sand

Infiltration \\\\\\ Medium - Silty, sandy deposits
Potential

//// Mixed - Interbedded or mixed fire
and coarse-grained deposits

Slope 80+%
Slope 40-79%

Slope 15-39%

Blow up of site

GENERAL NOTES FOR GEOLOGICAL HAZARDS MAFS

This map is one of a suite of revised Geological Hazard Maps for the City of Mercer Island. This suite
includes maps showing Seismic Hazards, L andslide Hazards, and Erosicn Hazards.

Cthar geological and/er natural hazards may exist and geclegica! events may ocour on Memer |sland
that are not specifically identified on these maps. Examples of geologic hazards and hazardous events
that are not identified on thase maps include, but are not imited ta, tsunamis and seiches in Lake
Washington.

These maps are for the scle use of the staff of the City of Mercer Island's Develonment Servicas Group
(DSG) for the purposes of permit application evaluation, These maps provide DSG staff a general
assessment of known or suspect geological hazard areas far which the City will require site and
project-specific evaluation by a Washington State-licensed engineer, geologist or engineering geolagist
prior to issuing a permit for site development’ All areas have not been specifically evaluated for
geolegic hazards and there may be locatiens that are not carrectly represented on these maps. It is the
respenstility of individual property owners and map users ta evaluate the risk associated with their
proposed development, No ste-specific zssessment of risk is implied or atherwiss indicated by the
City of Mercer Island by these maps.

The City of Mercer Island is using guidance provided by the State of Washington regarding the
definition of geologically hazardous areas in aceerdance with WAC 365-190-080 and the Growth
Management Acl. “Geologically hazardous areas”, by State definition, ‘include areas susceptible to
erosicn, sliding, earthquake, or other geclogical events. They pose a thraat to the health and safety of
citizens when incompatible commercial, residential, or industial development is sited in areas of
significant hazard.”

This new set of maps represents an update of the 2002 Geologic Hazard Map Series and is basedon a
review of Best Available Science for the Seattie Fault and related events, a new Geological Map of
Merger Island by Troost ard Wisher (2006), and a geologlc database of Mercer Island compifed by
GeoMapNW at the University of Washington. Information about data used far the maps, references,
and data lmitaticns are all described in an associatad “Read Me® document. Tha cigital version of
these maps is accompaniad by a meta data fils centaining pertinent information about map
construction, These data and maps are all available on the City of Mercer Island website.




Mercer Island Seismic Hazard Assessment

by Kathy G. Troost & Aaran P. Wisher
April 2009
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SEISMIC HAZARD AREAS (MICC 19.16.010)

Seismic Hazard areas are those areas subject to severe sk of damage as a result of
earthquake -induced ground shaking, slope failure, settlement, soil liquefaction or
surface faulting.

Seismic
Hazard

For all other areas risk is unknown or limited to ground shaking

& Seismic Hazard Area (Known or Suspect)

Supplemental Data

Patential for seismically induced ground failures Including settlement, cracking,
lateral spreading. ligiefaction dus to ground shaking.,
Selsmically hazardous areas Include the following:

High Potential for seismically induced ground failures
Pootly consolidated, see note below)

Seismically

Hazardous .. + - Moderate Potentiaf for seismically induced ground fallures
Areas ~+ {Moderately cansolidated, see nate below})
st Scam

[ Landslide and Mass Wastage Deposits {subaerial & subagueous)
H4T Modified land

Miscellzneous Ground Effects of the 2001 Nisqually Earthquake
Documented (Approx. Area)

Earthquake [ Ground Setllement from the 1965 Earthquake

Ground {Approx. Area)

Effects > ] Miscellanecus Ground Effects of the 1849 Earthquake
(Approx. Area)

AGCTIVE FAULTS
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Mercer Island falls within the Seattle fault zone and atleast two stands of the Seattle faut cross the
island Na direct evidence of surface fault rupture has yet been documanted for Mercer Island
(Troost and Wisher, 2008).

The Seattle Fault Zone is the area whera several parallel strands of the Seattle fault have either
braken the ground surface or caused deformation of geclogic materials. Earthquakes of magnitude
M7 or greater have occumred on sema of these fault strands within the Holeeenae {iast 10,000 years)
and wil likely occur again (Blakely, et al., 2002; Sherod 2002, 2005). The Seattie Fault Zone is one
of several active crustal faults zones in the Puget Lowdand currently undergoing research.

On Mercer Island, evidence for movament alang these faul strands consists of exposures of
deformed sedimentary strata and geophysical images of felded and faulied styata (Troost and Wisher,
2006; Stephenson et al., 2007). Etsewhere in the Puget Sound lawland, evidence for mavement on
the fault strands consists of uplifted beach deposits, down-dropped tidal marshes, offset strata, fault
scarps, and daformation such as sheared and tightly folded strata. Evidence of Lhe Seatile fault zone
in tha subsurface consists of aeromagnetic, gravitational, and seismic reflection anomakes (Libenty
and Prat, 2009).

East of Mercer |sfand, the Vasa Park fault and Newcastie Hills fatut each have surface expressionin
the form of fault scarps and subsurface expression in the form of magnetic and seismic linear
anomalies {Liberty and Pratt, 2008; Sherrod, 2002). The magnetic and seismic anomalies may be
continuous with similar features to the west of Lake Washington, but those continuities are not fimly
established (Liberty and Pratt, 2008). The locations of these faults are not well defined on Mercer
Island (Prait, 2009, pers. comm.}

The Deformation Front is an east-west-trending, corvex-upward fold in geolegic strata, where thase
strata drape over the narthern-mest thrust fault in the Seattle Fault Zone. Nerth of the Deformation
Frontis the Seattle Basin, where strata lie nearly flat; south of the Defomation Front the sirata dip
down toward the north bengath the Seattle Uplft (Pratt, 2008). The location of the Deformation Front
was moved nerthward from previous interpretations (Brocher, et al, 2004) following detailed
evaluaticn of selsmic lines by Pratt (2809).

Notes: Degree of consalidation

Geologic materials ware assessed then classified as oither strongly, moderately, or pearly consclidated..
[egree of consolidation is a direct transiation of geclegic unit based on geciogic history and predominant
lthalogy, Because considerabia variability exists within each geclogic unit, mare detailed analysis is
needed for sita-specific evaluations o to evaluate tha degrea of consofdation at a larger scala than
provided. Slope and degree of saturation also affect the degree of consolidation, but have not been
factored inta this map. This qualifative assessment should be used to evaluate and understand the
character of the Island as a whole. These data should not be used for pumeses of site-specific land-use
planning or ste-specific gecingic evaluations. The classification shown cn the map does nat account for
the built envircnment and impervious surfaces.

GENERAL NOTES FOR GEQLOGICAL HAZARDS MAPS

This map is one of a suite of revised Geological Hazard Maps for the City of Mercer Island. This suite
Includes maps showing Seismic Hazards, Lendsiide Hazards, and Erosion Hazards.

Other gediegical and/or natural hazards may exist and geological evants may ofcur on Mereer |stand
that are not specifically identified on these maps. Examples of geologic hazards and hazardaus events
that are not identified on these maps include, but are not Emited to, tsunamis and-seiches in Lake
Washington.

(D5G) for the purposes of permit application evaliation, These maps provide DSG staff a general
assessment of known or suspect gaclogical hazard areas forwhnch the City will requre site and
project-specific evalzation by a Washington State-Ti logist or engineering geclogist
pricr to lssuing a permit for site development. All areas hava nol been specifically evaluated for
geologic hazards and there may be locations that are not correctly represented on these maps. Itis the
responsibility of Individual preperty owners and map users to evaluate the risk asscciated with their
proposed development. No site-specific assessment of risk is implied or otherwise indicated by the
City of Mercer Island by these maps.

The Ciy of Mercer Island is using guidance provided by the State of Washington regarding the
definition of geclogically hazardous areas in accordance with WAC 385-180-030 and the Growth
Management Act.- "Geologically hazardous areas”, by State definition, include areas susceptible to
erasion, sliding, earthquake, or other geolegical events. They pose a threat to the health and safety of
citizens when incompatible commercial, residential, or industriat development is sied in areas of
significant hazard."

This new set of maps represents an update of {he 2002 Geologic Hazard Map Series and is based on a
review of Best Available Science for the Seattie Fault and related events, a new Gedogical Map of
Mercer Island by Troost and Wisher (2006), and a geologic database of Mercer Island compiled by
GaoMapNW at the University of Washinglen, Information sbowt data used for the maps, references,
and data Imitations are all descsibed in an associated “Read Me" document. The digital version of
thesa maps is accompanied by a meta data file containing pertinent nformation about map
construction. These data and maps are all available on the City of Mercer Island website.

Thase maps are for the sola use of the staff of the City of Mercer Island’s Development Services Group™
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Mercer Island Treehouse — Level 1 Downstream Analysis

APPENDIX B

Drainage Complaints Map
Mercer Island Drainage Complaint Log

Schedule B Culvert As-Built by City of Mercer Island, dated July 30, 2012

Job #15-102 APPENDIX
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Work Order 6/16/2015
RE 2565.1
Location ; 5440 E Address Permit :
MERCER WAY
Equipment : Requester:  JUDD JERRY
Serial # : Contact : City Employee
PM Number : Phone :
Request : DRAINAGE CONTROL
GRAVEL NEEDED NEAR MAIL BOXES, WATER GOING CVER BANK INTO BACK YARD.
Status : COMP Open Date : 5/12/1998 Procedure : DRAINC
Priority . 3 Comp Date : 5/12/1998 Craft :
Assigned : Jolene Judd Target Date Team : UTIL
Actuals Hours (1.5) $39.12 Materials $25.42 Tools $0.00 Service $0.00 Total $64.54
Labour
Employee Craft Description Hours
JubJ 1
ROCB 0.5
Materials
ltem# Description Unit Qty $/Unit Total $
TRUCK #259 1 $17.00 $17.00
5/8-0 GRAVEL $16.83/YRD. USED 1/2. 1 $8.42 $8.42

Comp Remark:

WORK COMPLETE - NO FURTHER ACTION REQUIRED
GRAVELED IN FRONT OF MAIL BOXES TO PREVENT WASH OUT DURING HEAVY RAIN,

E Complete EQ Meter:

By: JUDJ

Date: 5/12/1998

Hours: 1.5
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Work Order
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6/16/2015
RE 2948.1

Location : 5440 E Address

Permit :
MERCER WAY
Equipment : Requester:  RICHARD N ELKINS
Serial #: Contact : RICHARD N ELKINS
PM Number : Phone !
Request : DRAINAGE CONTROL

ASPHALT WON'T DRAIN RUNOFF PROPERLY, STORM WATER FLOWING INTO YARD NEAR
MAILBOXES FOR GLENN HOME SUBDIVISION.
ASSESSED - ASPHALT HAS HIGH SPOT, NEEDS TO CHANNEL WATER AWAY FROM

RESIDENCE
PER JUDD 10/6 - DSG NEEDS TO REVIEW PROBLEM.
Status : COMP Open Date : 9/29/1998 Procedure : DRAINC
Priority : 3 Comp Date : 10/19/1998 Craft :
Assigned : Jolene Judd Target Date : Team : UTIL
Actuals Hours {7.5)$187.88 Materials $172.94 Tools $0.00 Service $0.00 Total $360.82
Labour
Employee Craft Description Hours
FELJ 0.5
JUuDJ 3
MAUW 0.5
ROCB 3
WILB 0.5
Materials
ltem # Description Unit Qty $/Unit Total §
HOT MIX 2 $31.22 $62.44
TRUCK #2593 3 $17.00 $51.00
DUMP TRUCK #236 3 $17.00 $51.00
SERVICE VAN #188 1 $8.50 $8.50

Comp Remark:

WORK COMPLETE - NO FURTHER ACTION REQUIRED
INSTALLED THICKENED EDGE & BERM IN FRCONT OF GELNN HOME MAIL BOXES.

E Complete EQ Meter:

By: JUDJ

Date: 10/19/1998

Hours: 7.5
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Work Order 611612015
RE 2967.1
Location : 5455 E Address Permit :
MERCER WAY
Equipment : Requester: DARRELL P
JOHNSOCN
Serial # ; Contact : JOANNE
PM Number : Phone :
Reguest : DRAINAGE CONTROL
STORM DRAIN DITCH IN FRONT OF RESIDENCE NEEDS CLEANING
Status : COMP Open Date : 9/29/1998 Procedure : DRAINC
Priority : 3 Comp Date : 10/6/1998 Craft
Assigned ; Brian Rock Target Date : Team : UTIL
Actuals Hours (3)$77.77 Materials $71.00 Tools $0.00 Service $0.00 Total $148.77
Labour
Employee Craft Description Hours
JubDdJ 1
ROCB 1
SEGJ 1
Materials
Item # Description Unit Qty $/Unit Total $
DUMP TRUCK #246 1 $17.00 $17.00
BACKHOE #187 1 $50.00 $50.00
PICKUP #251 1 $4.00 $4.00
Comp Remark:
WORK COMPLETE - NO FURTHER ACTION REQUIRED
CLEANED UP DEBRIS IN DITCH.
E Complete EQ Meter: By. ROCB Date: 10/611998 Hours: 3
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Work Order
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6/16/2015
RE 3739.1

Location ; 5455 E Address Permit :

MERCER WAY
Equipment : RD-RO Roadways Requester: DARRELL P

JOHNSON
Serial # : Contact : DARRELL P
JOHNSON

PiM Number : Phone :
Request PATCH TEMPORARY

PLEASE FIX POTHOLE IN ROW, NEAR DRIVEWAY APRON. ALSO PLEASE ASSESS SUNKEN

ASPHALT ON EAST SIDE.
Status : COMP Open Date : 7171999 Procedure : PATEMP
Priority : 4 Comp Date 9/1/1999 Craft ;
Assighed : MANJ Target Date : Team : ROW
Comp Remark:

WORK COMPLETE - NO FURTHER ACTION REQUIRED
COMPLETED PRIOR.
E Complete EQ Meter: By: MAN.J Date: 9/1/1999 Hours: 0
L TS TR SR PN NIty SUTURGY, SR DU, | 7 JERRSRPE, S
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Work Order 6/16/2015
REQ R-2878
Location : 5455 E Address Permit :
MERCER WAY
Equipment : Requester: DARRELL P
JOHNSON
Serial #: Contact : DARRELL P
. JOHNSON
PM Number : Phone : 232-3119
Request : Drainage Ditch Maint - SD
FLOODING IN BACK YARD, ANYTHING WE CAN DO?
Status COMP Open Date : 2/8/1996 Procedure : DRAINC
Priority : 2 Comp Date : 2/15/1996 Craft :
Assigned : _Jolene Judd Target Date : Team : UTIL
Comp Remark:
E Complete EQ Meter: By: JUDJ Date: 2/15/1996 Hours: 0
e s L o1 WL SRS PUNPRRPUUIY SNy SN, [T PUYL § 7 SRty BRI, £haginntg
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Work Order 6/16/2015

RE 023334
E) &
-S‘n = G"-
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Terry Winkel
Serial #: Contact : Alisa London
PM Number : Phone : 232-8955
Request : DRAINAGE ASSESS/INSPECT
C/B needs silt removal
Status : COMP Open Date : 9/21/2009 Procedure : DRAINC
Priority : 3 Comp Date : 10/5/2009 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (4)$191.14 Materials $0.00 Tools $90.40 Service $0.00 Total $281.54
Labour
Employee Craft, Description Hours
CLIC ™ Curtis Clifton 2
ROCB GN Brian Rock 2
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0246 Dump Truck Frtinr 7 YD 2 $25.50 $51.00
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $39.40
Comp Remark:
WORK COMPLETED

E Complete EQ Meter: By: ROCB Date: 10/5/2009 Hours: 4
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Work Order 6/16/2015

RE 023821
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Terry Winkel
Serial #: Contact : Alissa London
PM Number : Phone : 2-8955/683-0655
Request: DRAINAGE ASSESS/INSPECT

Customer says the catch basin appears to be leaking, it's not flowing as usual. Please call 1st for
additional info.

Status : COMP Open Date : 11/30/2009 Procedure : DRAINC

Priority : 3 Comp Date 12/11/2009 Crait : Generalist

Assigned : Brian Rock Target Date : Team : ROW

Actuals Hours (0.5) $§25.52 Materials $0.00 Tools $8.25 Service $0.00 Total $33.77
Labour

Employee Craft Description Hours

ROCB GN Brian Rock 0.5
Tools

Equipment Description Unit Qty $/Unit Total $

FL-0359 Pickup Ford F150 4x4 0.5 $16.50 $8.25

Comp Remark:

WORK COMPLETED
E Complete EQ Meter: By: ROCB Date: 12/11/2009 Hours: 0.5
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Work Order 6/16/2015

RE 027228
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Terry Winkel
Setfal # : Contact : Alissa London
PM Number : Phone : 2-8955/683-0655
Request: DRAINAGE ASSESS/INSPECT
Customer says the catch basin appears to be full of silt, not flowing as usual.
Status : COMP Open Date : 12/17/2010 Procedure : DRAINC
Priority : 3 Comp Date : 12/21/2010 Craft: Team Member
Assigned : Curtis Clifton Target Date : Team: ROW
Actuals Hours (1) $45.19 Materials $0.00 Tools $16.50 Service $0.00 Total $61.69
Labour
Employee Craft Description Hours
CLIC ™ Curtis Clifton 1
) Tools

Equipment Description Unit Qty $/Unit Total $
FL-0402 Truck Ford F350 1T 1 $16.50 $16.50
Comp Remark:

WORK COMPLETED

Broke up the obstruction in the stand pipe and we will be out to clean the pond in the next couple of

days.
E Complete EQ Meter: By: CLIC Date: 12/21/2010 Hours: 1
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Work Order
RE 028183
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-CB Storm System Catch Basin Requester:  Terry Winkel
Serial # : Contact : Alyssa London
PM Number : Phone : 232-8955
Request : CLEAN/CLEAR
Customer says catch basin needs cleaned.
Customer also said the gravel area in the right-of-way is breaking down near the catch basin because
of the big truck parking there to clean the catch basins. Customers wondering what can be done to
protect against that.
Status : COMP Open Date.: 4/19/2011 Procedure : CLNCLR
Priority : 4 Comp Date : 4/21/2011 Craft : Generalist
Assigned : Brian Rock Target Date : Team: ROW
Actuals Hours (1)$52.99 Materials $0.00 Tools $16.50 Service $0.00 Total $69.49
Labour
Employee Craft Description Hours
ROCB GN Brian Rock 1
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0359 Pickup Ford F150 4x4 1 $16.50 $16.50
Comp Remark:
WORK COMPLETED-Inlet pipe was plugged so water was going in the trash rack.Cleared pipe of debris
with rod.
E Complete EQ Meter: By: ROCB Date: 4/21/2011 Hours: 1
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Work Order 6/16/2015

RE 036457
Location : 5632 E Address : Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Asea Sandine
Serlal #: Contact : LISA LONDON
PM Number : Phone : 2(06-683-0655
Request : DRAINAGE ASSESS/INSPECT

CB THAT CATCHES WATER FROM EMW TO THE LAKE IS FULL OF WATER AND NEEDS TO BE
CLEARED. CALLER SUSPECTS A CLOG.

Status : COMP Open Date : 1/7/2014 Procedure : DRAINC

Priority : 4 Comp Date : 1/8/2014 Craft : Technician

Assigned : CHRIS KELLEY Target Date : Team: CRT

Actuais Hours (1)$40.07 Materials $0.00 Tools $0.00 Service $0.00 Total $40.07
Labour

Employee Craft Description Hours

KELC TC CHRIS KELLEY 1

Comp Remark:

WORK COMPLETED
Cleared debris from the trash rack and water is now flowing properly

pc] comptete EQ Meter: By: KELC Date: 1/8/2014 Hours: 1
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Work Order 61612015

RE 037032
Location . 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Asea Sandine
Serial #: Contact : WILLARD SAMMS
PM Number : Phone : 206-236-1564
Request: DRAINAGE ASSESS/INSPECT
CALLER REPORTS MUD AND SILT IN THE POND AT LOCATION. CALLER RESIDES AT 5634
EMW. HE SAID NORMALLY THE CITY 1S DOWN TO CLEAN THE POND. HOWEVER, IT HAS NOT
BEEN CLEANED QUT THIS YEAR AT ALL.
CONTACT ADVISED IF [T IS NOT CLEANED OUT WITHIN THE NEXT WEEK HE WILL CONTACT
COUNCIL
Status : COMP Open Date : 3/18/2014 Procedure : DRAINC
Priority : 4 Comp Date : 3/28/2014 Craft ; Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (9) $401.40 Materials $0.00 Tools $219.37 Service $0.00 Total $620.77
Labour
Employee Craft Description Hours
HARY ™ Brian Hartvigson 3
LUNM ™ Mark Lund 3
ROCB GN Brian Rock 3
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 3 $19.70 $59.10
FL-0456 2013 5 YRD DUMP INTERNATIONAL 7400 3 $25.50 $83.77
FL-0457 2013 5Syrd INT'L. DUMP 3 $25.50 $76.50
Comp Remark:
WORK COMPLETED
E Complete EQ Meter: By: ROCB Date: 3/28/2014 Hours: 9
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Work Order 6/16/2015
RE 037241
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Bill Sansbury
Serial #; Contact :
PM Number : Phene :
Request : DRAINAGE ASSESS/INSPECT-replace 6" inlet pipe with 12"pipe
Status : COMP Open Date : 4/21/2014 Procedure : DRAINC
Priority : 4 Comp Date : 4222014 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (8) $365.08 Materials $93.58 Tools $180.80 Service $0.00 Total $639.46
Labour
Employee Craft Description Hours
ANDR ™ Rodney Anderson 4
ROCB GN Brian Rock 4
Materials
[tem # Description Unit Qty $/Unit Total $
COUPLING 12" Cl X Cl COUPLING FERNCO EA 1 $34.42 $37.69
GR-CON-9163 CONCRETE, JETSET EA 1 $18.20 $19.93
MJ KIT 12" MJ ACCESSORIES KIT EA 1 $32.84 $35.96
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 4 $19.70 $78.80
FL-0457 2013 5yrd INT'L DUMP 4 $25.50 $102.00
Comp Remark:
WORK COMPLETED-replaced damaged 6" pvc stand pipe with 12" ductile iron pipe
E Complete EQ Meter: By: ROCB Date: 4/22/2014 Hours: 8
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6/16/2015
RE 037272

Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm System Drainage Ditch Requester:  Asea Sandine
Serial # : Contact :
PM Number : Phone : 206-232-8955
Request : DRAINAGE ASSESS/INSPECT
LARGER CB JUST INSTALLED IS CLOGGED.
Status COMP Open Date : 4/24/2014 Procedure : DRAINC
Pricrity : 4 Comp Date : 5/8/2014 Craft ; Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (2)$85.06 Materials $0.00 Tools $16.50 Service $0.00 Total $101.56
Labour
Employes Craft Description Hours
ANDR ™ Rodney Anderson 1
HARV ™ Brian Hartvigson 1
Tools
Equipment Description Unit Qty $/Unit Total §
FL-0359 Pickup Ford F150 4x4 1 $16.50 $16.50
Comp Remark:
WORK COMPLETED-unclogged inlet pipe
E Complete EQ Meter: By: ROCB Date: 5/8/2014 Haurs: 2
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Work Order
RE 037664
Location : 5632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm Systermn Drainage Ditch .Requester:  Bill Sansbury
Serial #: Contact :
P Number : Phone :
Request : DRAINAGE ASSESS/INSPECT-dig silt from Glenhome pond
Status : COMP Open Date : 4/18/2014 Procedure : DRAINC
Priority : 4 Comp Date : 6/18/2014 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (6) $283.92 Materials $0.00 Tools $135.60 Service $0.00 Total $419.52
Labour
Employee Craft Description Hours
ANDR ™ Rodney Anderson 3
ROCB GN Brian Rock 3
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/lLoader John Deere #310SE 3 $19.70 $59.10
FL-0457 2013 5yrd INT'L. DUMP 3 $25.50 $76.50
Comp Remark:
WORK COMFPLETED-Removed 8 yrds silt

E Complete EQ Meter: By: ROCB Date: 6/18/2014 Hours: 6

L A IR L aca] (LS EET Y Sy SRR JNp. PR, § ¢ JEIT, R,

[N -Fials R W~



¥Y ULL WUl INCPULL

i GEC [RLVRRE 5 R S J

Work Order 6/16/2015
RE 038395
Location : 85632 E Address Permit :
MERCER WAY
Equipment : SD-DD Storm Systern Drainage Ditch Requester:  Bijll Sansbury
Serial #: Contact :
PM Number : Phane :
Request | DRAINAGE ASSESS/INSPECT-dig silt out of Glenhome pond
Status : COMP Open Date : 10/1/2014 Procedure : DRAINC
Priority : 4 Comp Date : 10/14/2014 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (4)$189.28 Materials $0.00 Tools $90.40 Service $0.00 Total $279.68
Labour
Employee Craft Description Hours
ANDR ™ Rodney Andeison 2
ROCB GN Brian Rock 2
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $39.40
FL-0456 2013 5 YRD DUMP INTERNATIONAL 7400 2 $25.50 $51.00
Comp Remark:
WORK COMPLETED-removed approx.10 yds silt
E Complete EQ Meter: By: ROCB Date: 10/14/2014 Hours: 4
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Work Order 61612015
RE 038396
Location : 5632 E Address Permit :
MERCER WAY
Equiprment : SD-DD Storm System. Drainage Ditch Requester:  Bill Sansbury
Serial #: Contact :
PM Number : Phone :
Request : DRAINAGE ASSESS/INSPECT-dig silt out of Glenhome pond
Status : COMP Open Date : 10/1/2014 Procedure : DRAINC
Priority : 4 Comp Date : 10/1/2014 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (4)$202.16 Materials $0.00 Tools $90.40 Service $0.00 Total $292.56
Labour
Employee Craft Description Hours
ROCB GN Brian Rock 2
ROCB GN Brian Rock 2
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $39.40
FL-0456 2013 5 YRD DUMP INTERNATIONAL 7400 2 $25.50 $51.00
Comp Remark:
WORK COMPLETED-removed apprx. 10 yds of silt from pond -
E Complete EQ Meter: By: ROCB Date: 10/1/2014 Hours: 4
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6/16/2015
RE 039653

Location : 5632 E Permit :
MERCER WAY
Equipment : SD-bD Storm System Drainage Ditch Requester:  Brian Rock
Serial # : Contact :
PM Number : Phone :
Request : DRAINAGE ASSESS/INSPECT-clean silt pond
Status : COMP Open Date : 3/31/2015 Procedure : DRAINC
Pricrity : 4 Comp Date : 3/31/2015 Craft: Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (5) $236.60 Materials $0.00 Tools $113.00 Service $0.00 Total $349.60
Labour
Employee Craft Description Hours
LUNM ™ Mark Lund 25
ROCB GN Brian Rock 25
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 25 $19.70 $49.25
FL-0437 Dump Truck International 2.5 $25.50 $63.75
Comp Remark:
WORK COMPLETED-removed approx. 12yrds silt
E Complete EQ Meter: By: ROCB Date; 3/31/2015 Hours: &
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6/16/2015
RE 039654

Location : 5632 E Address Permit
MERCER WAY
Equipment : Requester:  Brian Hartvigson
Serial # : Contact :
PM Number : Phone :
Request : CLEAN/CLEAR. Remove sediment from the Glenhome retention pond.
Status : COMP Open Date : 3/31/2015 Procedure : CLNCLR
Priority : 4 Comp Date : 3/31/2015 Craft : Team Member
Assigned : Mark Lund Target Date Team: ROW
Actuals Hours (6) $283.92 Materials $0.00 Tools $148.48 Service $0.00 Total $432.40
Labour
Employee Craft Description Hours
LUNM TM Mark Lund 3
RGCB GN Brian Rock 3
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0305 Backhoe/Loader John Deere #310SE 3 $19.70 $64.71
FL-0437 Dump Truck International 3 $25.50 $83.77
Comp Remark:
WORK COMPLETED. We removed an estimated 20 yds of sediment at the Glenhome retention pond.
E Complete EQ Meter: By: LUNM Date: 3/31/2015 Hours: 6
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Work Order 6/1612015

RE 002630

Location : 5642 E Address Permit :
MERCER WAY
Equipment : SD-NP Storm System Natural Pond Requester:  Jolene Judd
Serial # : Contact : BLOHM RALPH W
PM Number : Phene :
Request: DRAINAGE CONTROL
Status : COMP Open Date ; 4/14/2003 Procedure : DRAINC
Priority : 4 Comp Date : 4/17/2003 Craft :
Assigned : Jolene Judd Target Date : 5/15/2003 Team : UTIL
Actuals Hours (1)$39.35 Materials $4.35 Tools $0.00 Service $0.00 Total $43.70
Labour
Employee Craft Description Hours
JUDJ GN Jerry Judd 1
Materials
ltem # Description Unit Qty $/Unit Total §
275 1 $4.00 $4.35
Comp Remark:
WORK COMPLETED pond was not full..could wait to be cleaned

Complete EQ Meter: 0 By: JUDJ Date: 4/17/2003 Hours: 1
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Work Order 6/16/2015

RE 003587

Location : 5642 E Address Permit :
MERCER WAY
Equipment : SD-DF-RP Storm Systern Retention Pond Requester :
Serial # Contact : BLOHM RALPH W
PM Number : Phone :
Request : DRAINAGE CONTROL
Status : COMP Open Date : 6/19/2003 Procedure : DRAINC
Priority : 4 Comp Date : 6/19/2003 Craft :
Assigned : Jolene Judd Target Date : 6/26/2003 Team: UTIL
Actuals Hours {4)$146.68 Materials $158.84 Tools $0.00 Service $0.00 Total $305.52
Labour
Employee Craft Description Hours
JubDJ GN Jerry Judd 2
MAUW Wade Mauhl 2
Materials
ltem # Description Unit Qty $/Unit Total §
236 2 $19.00 $41.34
305 2 $54.00 $117.50
Comp Remark:
WORK COMPLETED cleaned out setteling pond at glenn home

E Complete EQ Meter: 0 By: JUDJ Date: 6/13/2003 Hours: 4

T s o7, D PRV RSty SESUU, (RPUIE DR ) § § SUUNITT, R, £NL£nnme



YYULN UCL J.\UPUIL 1apgc s uL v

Work Order 6/16/2015

REQ 004896

Location : 5642 E Address Permit :
MERCER WAY
Equipment : Requester:  Jolene Judd
Serial # Contact : BLOHM RALPH W
PM Number : Phone :
Request : DRAINAGE CONTROL setteling pond
Status : COMP Open Date : 12/4/2003 Procedure : DRAINC
Priority : 4 Comp Date : 127182003 Crait:
Assigned : Jolene Judd Target Date : 12/18/2003 Team: UTIL
Actuals Hours (4) $146.68 Materials $158.84 Tools $0.00 Service $0.00 Total $305.52
Labour
Employee Craft Description Hours
JuDJ GN Jerry Judd 2
MAUW Wade Mauhl 2
Materials
ltem # Description Unit Qty $/Unit Total §
305 2 $54.00 $117.50
308 2 $19.00 341.34
Comp Remark:
WORK COMPLETED dug out the setteling pond at glenn home.

E Complete EQ Meter: 0 By: JUDJ Date: 12/18/2003 Hours: 4
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Work Order 6/1612015

RE 007608

Location : 5642 E Address Permit :
MERCER WAY
Equipment : Requester:  Joiene Judd
Serial # : Contact : BLOHM RALPH W
PM Number : Phone :
Request : CLEAN/CLEAR setteling ponds
Status : COMP Open Date : 10/1/2002 Procedure : CLNCLR
Priority : 4 Comp Date : 11/17/2004 Craft :
Assigned : Wade Mauh! Target Date : Team : UTIL
Actuals Hours (6)$121.02 Materials $219.00 Tools $0.00 Service $0.00 Total $340.02
Labour
Employee Craft Description Hours
Jund GN Jerry Judd 3
MAUW ™ Wade Mauhl 3
Materials
Item # Description Unit Qty $/Unit Total §
236 236 dump truck HR 3 $18.00 $57.00
305 305 john deer backhoe HR 3 $54,00 $162.00
Comp Remark: '
WORK COMPLETED cleaned setteling ponds 8 to 10 yards of material

E Complete EQ Meter: 0 By: MAUW Dale: 11/17/2004 Hours: 6
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Work Order 616/2015
RO 013545
Location : 5642 E Address Permit :
MERCER WAY
Equipment : SD-DF-RP Storm System Retention Pond Requester:  Jolene Judd
Serial #: Contact : BLOHM RALPH W
PM Number : Phone :
Request : DRAINAGE ASSESS/INSPECT
Status : COMP Open Date : 11/16/2006 Procedure ! DRAINC
Priority 4 Comp Date : 11/16/2006 Craft :
Assigned : Jolene Judd Target Date : 11/16/2006 Team : UTIL
Actuals Hours (4) $156.06 Materials $0.00 Tools $98.36 Service $0.00 Total $254.42
Labour
Employee Craft Description Hours
JupJ GN Jerry Judd 2
MAUW Wade Mauhl 2
Tools
Equipment Description Unit Qty $/Unit Total §
FL-0236 Dump Truck Frilnr 7 YD 2 $25.50 $55.49
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $42.87
Comp Remark:
WORK COMPLETED cleaned setteling pond.10 yrds. of material

E Complete EQ Meter: 0 By: JUDJ Date: 11/16/2006 Hours: 4
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Work Order 61612015
RE 2999.1
Location : 5642 E Address Permit ;
MERCER WAY
Equipment : Requester:  JUDD JERRY
Serial # : Contact : City Employee
PM Number : Phone :
Request : DRAINAGE CONTROL
DIG OQUT SETTLING POND
Status COMP Open Date : 10/15/1998 Procedure : DRAINC
Priority : 3 Comp Date : 10/15/1998 Craft :
Assigned : Jolene Judd Target Date : Team : UTIL
Actuals Hours (4) $103.78 Materials $134.00 Tools $0.00 Service $0.00 Total $237.78
Labour
Employee Craft Description Hours
JUDJ 2
ROCB 2
Materials
Item # Description Unit Qty $/Unit Total $
DUMP TRUCK #2386 2 $17.00 $34.00
BACKHOE #187 2 $50.00 $100.00
Comp Remark:
WORK COMPLETE - NO FURTHER ACTION REQUIRED
REMOVED SILT & DEBRIS
k] comptete EQ Meter: By: JUDJ Date: 10/15/1998 Hours: 4
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6/16/2015
REQ R-6419

Location : 5646 E Address Permit :
MERCER WAY
Equipment : Requester:  TISCORNIA JOHN F
Serial #: Contact : TISCORNIA JOHN F
PM Number : Phone : 232-5449
Request : DRAINAGE CONTROL
RESIDENT SAYS THAT AT THE SOUTH SIDE OF EMW AT THE 5600 BLOCK THERE APPEARS
TO BE A SLIDE FORMING AS THE SIDE OF THE SLOPE HAS DROPPED 8-1C". IF IT GOES IT
WILL BLOCK EMW
Status : COMP Open Date : 3/20/1997 Procedure : DRAINC
Priority : 2 Comp Date : 3/24/1097 Craft :
Assigned : Johnny Segle Target Date : Team CRT
Actuals Hours (0.5)$12.44 Materials $2.50 Tools $0.00 Service $0.00 Total $14.94
Labour
Employee Craft Description Hours
SEGJ 0.5
Comp Remark:
WORK COMPLETE - NO FURTHER ACTION REQUIRED
THERES A LITTLE SLUFFING NOTHING TO WORRY ABOUT.
E Camplete EQ Meter: By: SEGJ Date: 3/24/1997 Hours: 0.5
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6/16/2015

RE 007114

Location : 8655 E Address Permit :
MERCER WAY
Equipment : SD-DF-RP Storm System Retention Pond Requester 1 Wade Mauhl
Serial # ; Contact :
PM Number : Phone :
Request : CLEAN/CLEAR settling pond 5565 emw
Status : COMP Open Date : 9/21/2004 Procedure : CLNCLR
Priority : 4 Comp Date : 9/22/2004 Craft :
Assigned : Wade Mauhl Target Date : 9/30/2005 Team : UTIL
Actuals Hours (4) $150.38 Materials $146.00 Tools $0.00 Service $0.00 Total $296.38
Labour
Employee Craft Description Hours
JubDJ GN Jerry Judd 2
MAUW Wade Mauhl 2
Materials
ltem # Description Unit Qty $/Unit Total $
236 dump truck 236 HR 2 $19.00 $38.00
305 305 john deer backhoe HR 2 $54.00 $108.00
Comp Remark:
WORK COMPLETED cleaned out setteling pond dug out 12 yrds matiiral
E Complete EQ Meter: 0 By: MAUW Date: 9/22/2004 Hours: 4
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6/16/2015

RE 007609

Location : BEB55 E Address Permit ;
MERCER WAY
Equipment : Requester:  Jolene Judd
Serial # : Contact
PM Number : Phone :
Request : CLEAN/CLEAR SETTELING PONDS
Status : COMP Open Date 10/5/2004 Procedure : CLNCLR
Priority : 4 Comp Date : 10/5/2004 Craft :
Assigned : Wade Mauhl Target Date : Team : UTIL
Actuals Hours (6) $225.57 Materials $224.02 Tools $0.00 Service $0.00 Total $449.59
Labour
Employee Craft Description Hours
JUDJ GN Jerry Judd 3
MAUW Wade Mauhl 3
Materials
Item # Description Unit Qty $/Unit Total $
236 236 dump truck HR 3 $19.00 $62.02
305 305 john deer backhoe HR 3 $54.00 $162.00
Comp Remark:
WORK COMPLETED dugeout setteling ponds 8 to 10 yards of material
E Complete EQ Meter: 0 By: MAUW Date: 10/5/2004 Hours: 6
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Work Order 6116/2015
RE 010899
Location : 5655 E Address Permit :
MERCER WAY
Equipment : SD-DF-RP Storm Systern Retention Pond Requester:  Jolene Judd
Serial#: Contact : ANDERSON ERIK
B+HE
PM Number : Phone : 223-8908
Request : DRAINAGE ASSESS/INSPECT
Status : COMP Qpen Date : 112412006 Procedure : DRAINC
Priarity : 4 Comp Date : 1/24/20086 Craft :
Assigned : Jolene Judd Target Date : 1/24/2006 Team : UTIL
Actuals Hours (4) $152.26 Materials $0.00 Tools $158.84 Service $0.00 Total $311.10
Labour
Employee Craft Description Hours
Jubd GN Jerry Judd 2
MAUW Wade Mauhl 2
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0236 Dump Truck Friinr 2 $19.00 $41.34
FL-0305 BackhoefLoader John Deere #310SE 2 $54.00 $117.50
Comp Remark:
WORK COMPLETED dug out setteling pond. Hauled out two loads of silt.
E Complete EQ Meter: 0 By: JUDJ Date: 1/24/2006 Hours: 4
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Work Order 6/16/2015

RO 013546
Location : 5655 E Address Permit :
MERCER WAY ,

Equipment : SD-DF-RP Storm System Retention Pond Requester.  Jolene Judd
Serial # : Contact : ANDERSON ERIK

B-+HE
PM Number : Pheone : 223-8908
Request: DRAINAGE ASSESS/INSPECT
Status : COMP Open Date : 11/16/2006 Procedure : DRAINC
Priority : 4 Comp Date : 11/16/2006 Craft
Assigned : Jolene Judd Target Date : 11/16/2006 Team: UTIL
Actuals Hours (4)$156.06 Materials $0.00 Tools $98.36 Service $0.00 Total $254.42

Labour
Employee Craft Description Hours
JubJ GN Jerry Judd 2
MAUW Wade Mauhl 2
Tools
Equipment Description Unit Qty $/Unit Total §
FL-0236 Dump Truek Frtinr 7 YD 2 $25.50 $65.49
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $42.87
Comp Remark;
WORK COMPLETED cleaned setteling pond.10yrds of material

E Complete EQ Meter: 0 By: JUDJ Date: 11/16/2006 Hours: 4

L . L 1 o S REVRROREPIP SRy AP SES, P PR,  § ST, R, LR Waria TAR IS



¥YULLN LAIUCL

DCpULL

.lCI.EGJULJ

Work Order 611612015
. RE 015607
7 Oé
SHTRG
Location : 5655 E Address Permit :
MERCER WAY .
Equipment : SD-WQ-SP Storm System WQ Structure Settling Pond Requester:  Bill Sansbury
Serfal #: Contact :
PM Number ; Phone :
Request : CLEAN/CLEAR
pond
Staltus : CANC Open Date : 6/22/2007 Procedure : CLNCLR
Priority : 4 Comp Date : 9/11/2007 Craft: Generalist
Assigned : Jolene Judd Target Date : Team : ROW
Comp Remark:
WORK COMPLETED
The pond has removed by contractor working in the water course - per J Judd, 9/7/07.
E Complete EQ Meter: 0 By: JUDJ Date: 9/11/2007 Hours: 0
O e N LY T A SEEPen: PR PRV, 3 §Jo0Re S, IS £Msiho1g
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Work Order 611612015
RE 007152
Location : 5665 E Address Permit :
MERCER WAY
Equipment : SD-NP Storm Systern Natural Pond Requester :
Serial #: Contact : STEINITZ EDGAR
S+G
PM Number : Phone :
Request : DRAINAGE CONTROL
Status COMP Open Date : 9/23/2004 Procedure : DRAINC
Priority : 4 Comp Date : 9/23/2004 Craft :
Assigned : Jolene Judd Target Date : 9/23/2004 Team : uTIL
Actuals Hours (4)$150.38 Materials $158.84 Tools $0.00 Service $0.00 Total $309.22
Labour
Employee Craft Description Hours
JuDy GN Jerry Judd 2
MAUW Wade Mauhl 2
Materials
item # Description Unit Qty $/Unit Total $
236 2 $19.00 $41.34
305 2 $54.00 $117.50
Comp Remark:
WORK COMPLETED cleaned out natural pond. Two loads
E Complete EQ Meter: 0 By: JUDJ Date: 9/23/2004 Hours: 4
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Work Order 6/16/2015

RO 014041
Location ; 5665 E Address Permit :
MERCER WAY

Equipment : SD-NP Storm System Natural Pond Requester:  Jolene Judd
Serial #: Contacl : STEINITZ EDGAR

5+G
PM Number : Phone :
Request ; DRAINAGE ASSESS/INSPECT
Status : COMP Open Date : 112212007 Procedure : . DRAINC
Priority . 4 Comp Date : 1/22/2007 Cratft:
Assigned : Jolene Judd Target Date : Team: UTIL
Actuals Hours (4)$162.50 Materials $0.00 Tools $98.36 Service $0.00 Total $260.86

Labour
Employee Craft Description Hours
Jubd GN Jerry Judd 2
MAUW Wade Mauhl 2
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0246 Dump Truck Frilnr 7 YD 2 $25.50 $55.49
FL-0305 Backhoe/Loader John Deere #310SE 2 $19.70 $42.87
Comp Remark:
WORK COMPLETED claned setteling pond

Complete EQ Meter: 0 By: JuDJ Date: 1/22/2007 Hours: 4
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Work Order
RE 037773
Location : 5665 E Address Permit :
MERCER WAY

Equipment : SD-DF-RP Storm System Retention Pond Requester:  Bill Sansbury

Serial # : Contact :

PM Number : Phone :

Request : CLEAN/CLEAR Please coordinate this work. PLEASE NOTE: it is a requirement for this work to control
the by-pass / de-watering pump flow as not to cause any erosion or downstream flooding and
implement other BMP's to prevent downstream flooding or erosion. NOtify the citizen at Glenhome of
this work.

Status : CcOoMP Open Date : 7/7/12014 Procedure : CLNCLR

Priority : 4 Comp Date : 71222014 Craft : Generalist

Assigned : Brian Rock Target Date : Team : ROW

Actuals Hours (2)$101.08 Materials $0.00 Tools $33.00 Service $0.00 Total $134.08

Labour
Employee Craft Description Hours
ROCB GN Brian Rock 2
Tools

Equipment Description Unit Qty $/Unit Total §

FL-0459 F250 4X4 SUPER CAB 2 $16.50 $33.00

Comp Remark:

WORK COMPLETED-had Econo-vac vactor silt from pond
E Complete EQ Meter: By: ROCB Date: 7/22/2014 Hours: 2
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Work Order 6/16/2015

RE 031822
Location : 9208 SE 57TH  Address Permit :
ST
Equipment : SD-DD Storm System Drainage Ditch Requester:  Asgea Sandine
Serial #: Contact : WEBER J G
PM Number : Phone : 206-232-1427
Request: DRAINAGE ASSESS/INSPECT
DRAIN HAS FAILED AND STREET IS COLAPSING AROQUND THE DRAIN.
Status : COMP Open Date : 5/31/2012 Procedure : DRAINC
Priority : 4 Comp Date : 6/5/2012 Craft : Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours {1)$52.99 Materials $0.00 Tools $0.00 Service $0.00 Total $52.99
‘Labour
Employee Craft Description Hours
HARD TC CB on north side of rd is failing. a hole with brick exposed. Placed 1
barricade on CB. The CB south side of the road needs asphalt cut out
and resasphalt
Comp Remark:
WORK COMPLETED-work has been added to the project list for 2012
E Complete EQ Meter: By: ROCB Date: 6/5/2012 Hours: 1
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Work Order 6/16/2015

RE 037018

Location : 9208 SE 57TH  Address Permit :
ST
Equipment : SD-DD Storm System Drainage Ditch Requester:  Bill Sansbury
Serial #: ‘ Contact : WEBER J G
PM Number : - Phone :
Request : DRAINAGE ASSESS/INSPECT-raise and repair frame and grates
Stafus : COMP Open Date : 3/17/2014 Procedure : DRAINC
Priority : 4 Comp Date : 3/20/2014 Craft: Generalist
Assigned : Brian Rock Target Date : Team : ROW
Actuals Hours (4)$194.96 Materials $230.18 Tools $66.00 Service $0.00 Total $491.14
Labour
Employee Craft Description Hours
ROCB GN Brian Rock 4
Materials
ltem # Description Unit Qty $/Unit Total §
GR-CON-9163 CONCRETE, JETSET EA 5 $18.20 $99.65
GR-CON-9163 CONCRETE, JETSET EA 4 $18.20 $70.72
GR-CON-92163 CONCRETE, JETSET EA 1 $18.20 $19.93
WA-BLO-0120 BLOCKS 2" X 4" X 8" CONCRETE EA 60 $0.47 $30.88
Tools
Equipment Description Unit Qty $/Unit Total $
FL-0459 F250 4X4 SUPER CAB 4 $16.50 $66.00
Comp Remark:
WORK COMPLETED

E Complete EQ Meter: By: ROCB Daie: 3/20/2014 Hours: 4
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Schedule “B” Culvert-

o Existing condition: Catch basin to open end. Approximately 70 LF, 18” VCP underground
storm drainage pipe crossing East Mercer Way at 5640 block;*At approximately 7.4% slope. Per
video inspection, this pipe has sustained heavy separations in 6 different spots.

e The work is to replace with 16” HDPE by using “trenchless pipe replacement- slip lining”.
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Mercer Island Treehouse — Level 1 Downstream Analysis

APPENDIX C

Conceptual Site Plan prepared by CHS Engineer, LLC. Dated 11-14

5637 Mercer Way — Revised Critical Areas Report by Sewall Wetland Consulting, inc., dated
March 5, 2015

Geotechnical Engineering Study Proposed Residence by GEO Group Northwest, Inc., dated
March 12, 2015

Parkwood Traif and Subbasin 458 Watercourse Stabilization Project (WD 526C)

WWHM Modeling Output for Conceptual Detention Sizing

Job #15-102 APPENDIX
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Sewall Wetland Consulting, Inc.

POBox 880 Phone: 253-859-0515
Fall City, WA 98024

March 5, 2015

Bill Summers
PO Box 261
Medina, WA 98039

RE: 5637 Mercer Way — Revised Critical Areas Report
SWC Job#14-207

1.0 INTRODUCTION

This report describes our observations of any jurisdictional wetlands,
streams and buffers on or within 200’ of the proposed single family home
located at 5637 East Mercer Way in the City of Mercer Island,
Washington (the “site”).

The site is an irregular shaped 0.88 acre parcel (Parcel #192405-0312)
consisting of an east sloping site located within the SE % of Section 19
Township 24 North, Range 5 East of the W.M.

METHODOLOGY

Ed Sewall of Sewall Wetland Consulting, Inc. inspected the site November
6, 2014. The site was reviewed using delineation methodology described
in the Corps of Engineers Wetlands Delineation Manual (Environmental
Laboratory, 1987), and the Western Mountains, Valleys and Coast region
Supplement (Version 2.0) dated June 24, 2010, as required by the US
Army Corps of Engineers.

Wetland Ratings were determined using the Washington State Wetlands
Rating System for Western Washington Publication #04-06-025 dated
August 2004 as well as the associated rating forms revised in 2006 &
2008.
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Soil colors were identified using the 1990 Edited and Revised Edition of
the Munsell Soil Color Charts (Kollmorgen Instruments Corp. 1990}.

The Washington State Wetlands Identification and Delineation Manual and
the Corps of Engineers Wetlands Delineation Manual/ Regional Supplement
all require the use of the three-parameter approach in identifying and
delineating wetlands. A wetland should support a predominance of
hydrophytic vegetation, have hydric soils and display wetland hydrology.
To be considered hydrophytic vegetation, over 50% of the dominant
species in an area must have an indicator status of facultative (FAC),
facultative wetland (FACW), or obligate wetland (OBL), according to the
National List of Plant Species That Occur in Wetlands: Northwest (Region
9) (Reed, 1988). A hydric soil is "a soil that is saturated, flooded, or
ponded long enough during the growing season to develop anaerobic
conditions in the upper part". Anaerobic conditions are indicated in the
field by soils with low chromas (2 or less), as determined by using the
Munsell Soil Color Charts; iron oxide mottles; hydrogen sulfide odor and
other indicators. Generally, wetland hydrology is defined by inundation
or saturation to the surface for a consecutive period of 12.5% or greater
of the growing season. Areas that contain indicators of wetland
hydrology between 5%-12.5% of the growing season may or may not be
wetlands depending upon other indicators. Field indicators include
visual observation of soil inundation, saturation, oxidized rhizospheres,
water marks on trees or other fixed objects, drift lines, etc. Under normal
circumstances, indicators of all three parameters will be present in
wetland areas.

OBSERVATIONS
Existing Site Documentation.

Prior to visiting the site, a review of several natural resource inventory
maps was conducted. Resources reviewed included the National Wetland
Inventory Map and the NRCS Soil Survey online mapping and Data and
the King County iMap website with wetland and stream layers activated.
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National Wetlands Inventory (NWI)

There are no wetlands mapped on or near the site on the NWI mapping
for area of the site.

Soil Survey

According to data on file with the NRCS Soil Survey, the site as mapped
as Kitsap silt loam 15%-30% slopes. Kitsap soils are a moderately well-
drained soils formed in lacustrine deposits. Kitsap soils are not
considered "hydric" soils according to the publication Hydric Soils of the
United States (USDA NTCHS Pub No.1491, 1991).
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Above: NRCS Soil map of the study area.

City of Mercer Island Water Inventoried Watercourses

The City of Mercer Island stream inventory shows a perennial flowing
non-fish bearing stream also known as a Type 2 watercourse with a 50’
buffer.

) ?"q ‘ﬂ' £ 2 L - ) .
e ST L ! ﬂ
Above: Mercer Island Stream Inventory of the site
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Field observations

The site consists of a bowl shaped parcel sloping to the east with a
stream and associated slope type wetlands associated with the stream.
The site is generally forested, although a quarry spall driveway accesses
the site off an existing paved driveway which passes through the site.

The site has steep slopes to the south as well as an undulating
topography in the vicinity of the stream. The site is covered by a mix of
red alder, western hemlock and some big leaf maple. Understory species
include sword fern, red huckleberry, salmonberry and some stinging
nettle.

Soil pits excavated in the upland portion of the site were found to have
dry, gravelly loam soils with soil colors of 10YR 3/3-3/4. Soils were
found to be dry within the upper 16” during our wet season observations.

Wetlands

As previously mentioned, a slope type wetland covers most of the site
outside the steep slopes. Below is a description of these wetlands;

Wetland A

Wetland A consists of a forested slope type wetland that covers most of
the site. This wetland was previously flagged by Wetland resources in
2004 and the delineation was found to still be accurate.

This slope-type wetland is vegetated with a mix of red alder, salmonberry,
lady fern, skunk cabbage and some creeping buttercup. red-osier
dogwood and lady fern.

Soil pits excavated within the wetland revealed a silt loam with a soil
color of 2.5Y 2.5/1 with few, fine faint redoximorphic concentrations.
Soils within the wetland were saturated at the surface during our wet
season observation period.

Using the US Fish and Wildlife Wetland Classification Method (Cowardin
et al. 1979), this wetland contains areas that would be classified as
PFO1C.
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Using the WADOE Wetland Rating system and rating the wetland as a
depressional wetland, this wetland scored a total of 34 points with 18 for
habitat. This indicates a Category III wetland. According to City of
Mercer Island Municipal Code (MIMC) Chapter 19.07.080.C.1, Category
III wetlands have a 50’ standard buffer.

Stream A

As previously mentioned, a small perennial stream flows easterly along
the north side of the site. This stream originates in seeps from the
bordering slope wetlands and flows somewhat steeply to the east where it
cascades over a bank into a catch basin and then a culvert under Mercer
Way. The stream flows in a 100’ long culvert which is a barrier to any
fish migration up through the culvert. As a result, this small channel
has been mapped as the City as a Type 2 watercourse. Based upon
MIMC Chapter 19.07.070.B.1, Type 2 watercourses have a 50’ standard
buffer.

Wildlife Habitat Conservation Areas

A review of the site revealed no state or federally listed species on or near
the site. A review of the Washington State Department of Fish and
Wildlife Priority Mapping system was conducted for the site. This
mapping identifies state listed species as well as areas considered by
WDFW to be “priority habitats”. The mapping of the area of the site
revealed no listed state or federal species utilizing the site. It does show
and area to the north of the site as part of a “biodiversity corridor” (purple
shading), which is a densely forested area with some steep slopes.

Functions and Values

Wetland A is a forested wetland and as such provides habitat to
numerous species that tolerate being within close proximity to humans.
The wetland main function is as a groundwater discharge point, which
allows groundwater to reach the surface and provide hydrological sup[prt
to the Type 2 watercourse passing through the site.
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Above: WDFW Priority Habitat mapping of the area of the site.

;

PROPOSED PROJECT

The proposed project is the construction of a single family residence as
current zoning allows. As previously described, the site is highly
encumbered by critical areas including a stream, associated wetland,
buffers and steep slopes. There is no part of the site located outside of
these critical areas. As a result, in order to build a home on this site the
application of MIMC Chapter 19.07.030.B “Allowed alterations and
reasonable use exception” must be utilized. As described in this section
of Code;

B. Reasonable Use Exception.

1. Application Process. If the application of these regulations deny
reasonable use of a subject property, a property owner may apply to the
hearing examiner for a reasonable use exception pursuant to permit review,
public notice and appeal procedures set forth in Chapter 19.15 MICC.

2. Studies Required. An application for a reasonable use exception shall
include a critical area study and any other related project documents, such
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as permit applications to other agencies, and environmental documents
prepared pursuant to the State Environmental Policy Act.

3. Criteria. The hearing examiner will approve the application if it satisfies
all of the following criteria:

a. The application of these regulations deny any reasonable use of the
property. The hearing examiner will consider the amount and percentage of
lost economic value to the property owner;

The application of the standard regulations regarding wetlands, streams,
steep slopes and buffers would not allow construction of a home on the
site. The only feasible location to build a home will impact some wetland
and buffer.

b. No other reasonable use of the property has less impact on critical areas.
The hearing examiner may consider alternative reasonable uses in

considering the application;

The site is zoned for a single family home use and there is no other
alternative reasonable use of the site.

c. Any alteration to critical areas is the minimum necessary to allow for
reasonable use of the property;

The following mitigation sequencing was conducted to determine the
most appropriate impacts and mitigation;

This sequencing requires addressing the following criteria;

a. Avoid any disturbances to the wetland or buffer;
The entire site is wetland and buffer. There is no way to develop the site
under any reasonable scenario without impacting both wetlands and
buffers.

b. Minimize any wetland or buffer impacts;

In order to minimize impacts, the site plan has been designed to utilize
the existing driveway access point and has pushed the reasonable size
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home foot print as far away from the stream as is possible. The site plan
also utilizes pin piles, which are not considered wetland fill, to minimize
actual wetland impact. Buffer impacts have been minimized by having
no lawn or landscaped areas, and having just the bare essentials, being
the driveway and the home structure itself.

¢. Restore any wetlands or buffer impacted or lost temporarily; and
This is not possible as the construction of a home is a permanent impact.

d. Compensate for any permanent wetland or buffer impacts by one of the
following methods:

i. Restoring a former wetland and provide buffers at a site once exhibiting
wetland characteristics to compensate for wetlands lost;

This is not possible as there are no “former” wetlands on the site.
ii. Creating new wetlands and buffers for those lost; and

This is not possible as there is no room to create new wetlands, or
buffers on the site.

iti. Enhancing wetlands that have reduced function;

The wetlands on-site are proposed to be enhanced with an under
planting of native conifers as well as the removal of weedy species and
old trash and abandoned pipes in the wetland and stream. This will
restore a conifer dominated component to this wetland and buffer area as
well as remove exotic blackberry and English ivy from these critical
areas. The addition of a conifer component will restore this wetland to a
probable historic condition of being dominated by conifers. Currently the
wetland is vegetated primarily with broadleaf species such as red alder
which are early successional species. Conifers will provide denser cover
and improved habitat for wildlife, as well as more shade to the site
keeping surface waters cooler, which ultimately benefit fish species in the
receiving water of the Type 2 watercourse.

Other factors to consider in this Reasonable Use review are;

1. Although zoned to permit two single family residences, only one is
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proposed.

2. The square footage of the proposed residence is only 2,200 square feet
(approx.), which is 51% of the 4,300 square foot average size of a new
single family residence built on Mercer Island in 2013-2014 (See the
attached single family permit summary attached hereto as Exhibit “A”).

3. The house is sited on the most level portion of the property, outside of
the applicable 50 foot watercourse buffer.

4. To further minimize the impact of the house’s construction, it will be
supported by a series of pin piles which both minimizes site disruption
and interference with the property’s natural drainage.

5. Excavation will be limited to the extent necessary to build the house
and related driveway.

6. The property’s impervious surfaces have been restricted to a total of
Approximately 5,600 square feet, 10% of which are existing.

7. Only 15% of the lot will be covered, which represents less than 42%
permitted by code.

In order to reduce impacts to the wetland, the home will be constructed
on “pin piles” which are generally not considered a "fill” of wetlands. The
home will be elevated above the wetland so no filling other than the
driving of the piles through the soil will be needed for the home. A minor
amount of fill will occur from the proposed driveway. The driveway will be
located over the current location of the quarry spall driveway that exists
on the site, further reducing impacts.

d. Impacts to critical areas are mitigated to the greatest extent reasonably
feasible consistent with best available science;

In order to mitigate for the minimal impacts to the sites wetlands from
the project, we are proposing under planting with conifers (sitka spruce
and cedar) throughout the wetland in an area equal to the area of
coverage by the project within the critical areas, to enhance the plant
community within this wetland as well as removal of any blackberry and
English ivy in the vicinity of the home. The proposed use of pin piles is
the least impactive way to construct on a site like this and leaves all but
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the vegetation intact within the area of the home construction, greatly
reducing any loss of wetland function.

e. The proposal does not pose an unreasonable threat to the public health,
safety, or welfare; and

The proposed construction of a home on the site will not impact public
health or safety and will utilize the latest construction techniques to
minimize impacts to critical areas.

f- The inability of the applicant to derive reasonable use of the property is
not the result of actions by the applicant after the effective date of this
chapter.

The ability of the owner to derive reasonable use of the property is not
the result of any action at any time by the owner, and solely the fact that
the site is covered by critical areas.

Stormwater

Stormwater from the new impervious surfaces on-site will be collected in
a stormwater vault under the driveway and discharged to an existing
culvert along the east end of the driveway. This water will then drain
through the existing roadside ditch tpo the stream. This should mimic
existing drainage patterns on the site.

Once approval of the proposed conceptual mitigation is received, a final
detailed mitigation plan will be provided to the city for review and
approval.

If you have any questions in regards to this report or need additional
information, please feel free to contact me at (253) 859-0515 or at
esewall@sewallwe.com .

Sincerely,
Sewall Wetland Consulting, Inc.

Ed Sewall
Senior Wetlands Ecologist PWS #212
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Above: Site as viewed from Mercer Way

driveway entrance

Belw: lokin north across site near existing
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riveway which leads to proposed bulding site

Existing quarry spall access d
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Wetland name ornumber __/ ’

WETLAND RATING FORM — WESTERN WASHINGTON
Vemsion 2 - Updated Tuly 2006 to incroass accuracy and reproducibility among users
Updated Oct 2008 with the now WDFW definitions for priority habitats

Neme of wetland (ifkaowr: ___fue/" /3 = Mo 1’"«}, Date of site visit _{/ G /4
Rated by_ S Seal ]

Troined by Ecology? Yes_ No__ Date of training

SEC: _ TWNSHP: RNGE: Ts S/T/R in Appendix D? Yes_  No___
Map of wetland unit: Figure Estimated size _r 25ac
SUMMARY OF RATING

Category based on FUNCFIONS provided by welland
[ O I

Score for Water Quality Functions 7 O
Score for Hydrologic Functions é
Score for Habitat Functions
TOTAL score for Functions

Category I = Score >=*10
Category II = Score 51-65
Category III = Score 30-50
Category IV = Score < 30

wi™

Category based on SPECIAL CHARACYERISTICS of wetland
I M Doesnot ApplyrLs

Final Category (choose the “highest” category from above) J {1

Swimmary of baslc ulfonnatlon about thewetlaud unit

-11,‘-1, %& i g{%@g‘éﬁ %‘*‘
Heh : 5 BT o
Estuarl.ne Depressional

Natural Heritage Weflond Riverine

Bog Lake-fringe y
Mature Forest Slope ]
0ld Growth Forest Flats

Coastal Lagoon Freshwater Tidal

Interdunal .

None of the above ¢] Check if unit has multiple

HGEM olasses present
Wetland Rating Forr - western Washingian 1 August 2004

vemsion 2 To bo used with Beology Publication 04-06-023

Wotland name or sumber

Z

Does the wetland unit being rated meet any of the cviteria below?
If you answer YES to any of the questions below you wiil need fo protect the wetland
according to the regulations reparding the special characteristics found in the wetland.

8Pt Has the we!!ana‘ unit been documenred asa J‘mbatal  for any Federally Tisted
Threatened or Endangered atimal or plant species (T/E species)?

For the purposes of this rating systetn, "documented" means the wetland is on the
appropriate state or federal database.

SE2. Has the wetland unit been documented as habitat for any Stale listed

Threatened or Endangered animal species?

For the purposes of this rating system, "documented" means the wetland is on the

sppropriate siate database. Note: Wetlands with State listed plant species are /
categorized as Category I Naturat Heritage Wetlands (see p, 19 of data form).

SP3. Does the wetland unit contain individuals of Priority species Hsted by the /
WDFW for the state?

SP4. Does the wetland unit have a local sipnificerrce in addition lo its functions?
For example, the wetland has been identified in the Shoreline Master
Program, the Critical Arcas Ordinance, or in a [ocal management plan as

N\

having speetal significance,

To complete the ext part of the data sheet you will peed to defermine the
Hydrogeomorphic Class of the wetland beine refed,

The hydrogeomorphio classifieation groups wetlands inte those that function in similar weys. This
simplifies the questions needed 1o 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 Woshingten 2 Avgust 2004
vergion 2 Updated with new WDFW definitions Oct. 2008



Wetlaad aame or numba'__,i

Classification of Wetland Units in Western Washington

1. Are the-water levels in the entire unit uswally conirolled by tides (L.e. except during floods)?
O—gotol YES — the wettand class is Tidal Fringe

IT s, is the salinity of the water during petiods of annual low flow below 0.5 ppt (parts per
thousand)? YES— Freshwater Tidal Fringe NO — Saltwater Tidal Fringe (Estuarine)

Ifyour wetland can be classified as a Freshwater Tidal Fringe nse the forms for Riverine
wetlands. 1fit is Saltwater Tidal Fringe it is rated as an Estuarine wetland, Wetlands that
were called estuarine in the first and second editfons of the rafing system are called Salt
‘Water Tidal Frings in the Hydrogeomorphic Classifieation. Estuarine wetlands were
cateporized separately in the earlier editions, and this separation is being kept in this
revision. To maintain consistency between editions, the term “Estuarine™ wetland is kept.
Please note, however, that the characteristics that define Category I and IT estuarine
wetlands have changed (sesp. ).

2. The entire welland unit is flat and precipitation is the only source (~90%) of water to it.
VT erand surface water runoff are NOT sources of water 1o the unit,

NO —goto3 YES - The wetland class s Fluts
If your woland can be classified a3 4 “Flats™ wetland, use the form for Depressional
wetlands,

3. Does the enfire wetland unit meet both of the following criferia?
__ Thevegetated part of the wetland is on the shores of a body of permanent open water
(without any vegetation on the surface) at least 20 acres (8 ha) in size;

——Atlgast 30% of the open water ares is decper than 6.6 ft (2 m)?
@ YES -~ The wetland class is Lake-fringe (Lacustrine Fringe)
4. 17523 The entire wetland unit meet all of the following criteria?
MI‘-/rje wetland is on o slope (slepe can be very gradual),
—__#Thewater flows through the wetiend in one diteotion (unidirectional) and usually
comes from seeps. It may flow subsurfacs, as sheetflow, or in s swale without
distinct banks.

_FHE waler leaves the wetland withou being impounded?
NOTE: Stnface water does not pond in these type of wetlands evcept oceasionally in

very small and shallow depressions or bel minocks (depressions are usnally
<3t diameter-andtess-than-Lfaot deep).
NO-gotof]  YES-—The wetland class js SIo

Wetland Rating Form ~ western Washington 3 Angust 2004
version 2 Updated with new WDFW definitions Oct, 2008

Welland narma ot nomber __{ 3

5, Does the entire wetland unit meet all of the following criteria?
___ Theunitisins valley, or stream channcl, where it gets inundated by overbank
fooding from that sream or river ‘
____ The overbank flooding occurs at least onoe every two years.
NOTE: The riverine unft can contain depressions that are filled with water when the river is
not flooding.
NO-goto6  YES—The wetland class is Riverine

6. Is the entire wetland unit in a fopographic depression in which water ponds, or is saturated to the
surface, at some time during the year. Thisneans fhat any outles, if present, is ligher than the
interior of the wetland,

NO-—goto7 YES — The wetland clasg is Depressional

7.1 the cntire wetland unit located in a very flat arca with no obvious depression and ne overbank
flooding. 'The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundswater in the area, The wetland may be ditched, but has ne obvious
natural outlet.

NO-gotad YES — The wetland clasg is Depressional

8. Your wetland unit seems to be diffioult te classify and probably contains several different HGM
clases. 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 ITYDROLOGIC REGIMES DESCRIBED IiN QUESTIONS 1-7
APPLY TO DIFFERENT AREAS IN THE UNIT (meke a rough sketoh to help you decide). Use
the following table to Identify the appropriete class lo use for the rating system if you have several
HIGM classes present within your wefland, NOTE: Usc this table only if the class thatis
recommended in the second column represents 10% or more of the total area of the wetland unit
being rated. If the area of the olass Jisted in column 2 is less then 10% of the unit; clessify the
wetland using the olass that reprasents more than 0% of the fotal arcu.

Rl

Slope + Riverine Riverine

Slepe + Depressional Depressional

Slope + Lake-fringe Lake-fringe

Depressional + Riverine nlong streamn within boundary Depressional

Depregsional + Lake-fiinge Depressional

Salt Water Tidal Fringe and any other class of freshwater Treaf a3 ESTUARINE under

wetland wetlands with special
characteristics

If you are unable still to determine which of the above critetia apply to your wetland, oc if’ you
have more than 2 FIGM classes within a wetland boundary, classify the wetland as Depressional
for the rating.

‘Wetland Rating Form — western Washington 4 August 2004
version 2 Updated with new WDFW dsfinitions Oct, 2008



Welland narse or nuaber i

Q 1 il 2%

S |51 Daes the wetland unit have the potential fo jmprove water quality? “freep.54
N e

S § 1.1 Charnoteristics of zverage slope ofunit:

Slope is1% or less (& 1% slope has a  foot vertical drop in elevation for every loof

horizontal distance) points =3

Slopeis 1%-2% poinis =2

Slope is 2% - 3% poinis =

Slope is preater fhan 5% s

S § 1.2 The soit 2 inches below the surface (or duff layer) is clay or organic (use NRCS
deflnitions)
¥ES™3 poinisy NO =0 points

-3

s S 1.3 Cheracterisre of the vegetation in the wetlund that trap sediments and pollutanks:
Choosa the points appropriate jor the description that best fits tha vegetation In the
wetland. Dense vegelation means you have tronble sealng the soil surface (>75%
cover), aud tneut means ot grazed or mowed and plaws are higher than 6 Inches.

Dense, uncut, herbaceous vegetation > 90% of tho wetland area points =6
Dense, uncut, herbaceous vegetation > 1/2 of anea ints =
Dease, wocdy, vegetation > ¥ of ares oinfs =2
Dense, uncut, herbaceous vegetation > 1/4 of aren points =1
Does not meet any of the eriteria above for vegetation points =0

Agrial phote er map with vegatatlon polygons

Flgure____

2

S Tutal for 51 Add the polnts in tha boxes above

S | 82. Does the wetland unit have the oppoctunity fo fiprove water quality?
Answer YES if you know or believe there are polhutants in groundwater or surface water
coming into the wetland that would ciberwise reduce waler quality in streams, Jakes or
groundwater downgradient from the wetland. Neve which of the following conditions
provide the sorces of pollutanis. A unit may have pollutants coming from several
sources, bitt any single source wonld qualify as apportunity.

-

— Grazing in the wefland or within 150
— Unireated stormwater discherges to welland

— ‘Filled fields, logging, or orchards within 150 fest of wetland
" Residential, urban aress, or golf courses are witkin 150 ft upslope of watlond

{see p.67)

multiplier

Wetland name or numbes A\‘

eroslon?

S 8 3.1 Characteristios of vegetation that reduce the velocity of surfeca fiows during storms.
Choose the polnts appropriate for the description that best fit conditions in tha wetland.
(steme of planis should be thick encugh (usually > 1/8in), or dense enough, to remain

erect during surface flows)
Dense, uncut, rigid vegetntion covers > 90% of the arca of the wetland, ("poinis=§
Dense, uncut, rigid vegetation > 1/2 area of wetland potiE = 3
Denge, uncut, xigid vegelation > 1/4 area points = 1
More than 1/4 of ares is grazed, mowed, tilled or vegetation is
not rigid points =0 ¢

S § 3.2 Chargcleristics of slops wetland that holds back small amonnts of flood flows:
. The slope wetland has smal! surface depressions that can relnin water over at least
10% of [ts aven. YES  points=2
NO  (pomrs=0>

[ Add the points in the boxes above

S | 54. Does the wetland have the opportunity to reduce flooding aud erosion?
Is the wetland in a landscape position where the reduotion in water velocity it provides
helps proteet dowastream propetty and aqualic resoucces from flooding or excessive
and/er erosive Nows? Note which of the following conditions apply.
— Wetland hias surface nunoff that drains to & river or stream that has flocding
problems
— Other

{Answer NO If the mafor source of water is controlled by a reservolr {e.g. wetland s a seep

that is on the downstream 51%
YES _multiplieris2 0 multiplierisT

Sea p.._?.@ -

multiplier

— Ofher Z
vrs Qultiptieris2)°  NO  multiplieris 1 —
S TOTAL - Water Quality Functions  Multiply the score from 51 by 52 / o
Addscore to tableon p. I
Comments
Wetland Rating Fortr ~ western Washinglon 11 Augnst 2004

version 2 Updated with new WDFW definitions Oct, 2008

s TOTAL - Hydrologic FaicHons Multiply the score from S3 by § 4
Addscore fotable on p. 1 é
Comments
‘WeHand Rating Farm ~ westem Washington 12 Angust 2004

verston 2 Updated with new WDFW definitions Ccl. 2008




Wetland pame or number __/ i

. A.:_"e »-[.Oj,-. L l!f ll;ﬁ G - iy
habitat for many species?

H 1. Does the wetland unit have the potential {o provide

H 1.1 Vepetation struche (see p, 72)
Check the types of vegetation classes prasent (as defined by Cowardin)- Size threshold for each
elass is ¥ acre or mora than 10% of the area if unil is smaller than 2.5 acres.
___Aqustiobed
____Emergent plants
rub/shrub (areas where shrubs have >30% cover)
__ Torested (areas whers tress have >30% caver)
Ifthe has a forested class check If
o forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous,
moss/ground-cover) that cach cover 20% within the forested polygen
Add the number of vegetation structires that qualify. Ifyou have:
4 structures or more polnts = 4
“Map of Cowardin Vegetatldn olases 3 struchures points =2
' 2 structures points =1 'Z_
1 structure points =0
H 1,2. Hydroperiods (see p, 73) |Figure
Check the types af water regimes (hydroperiods) present voithin the watland. The water
regima has io cover more than 109 of the wetland or ¥ acre to count. (see text for
descriptions of hydroperiods)
__ Permanenily ficoded or nundafed 4 or more types preseat’  points =3
___ Seasonally flooded or inundated 3 types present  poinis=2
! ionally flooded or inundated 2 types present =]
__Zgu‘:wed only 1typc present  pOiTS =0
anefitly flowing stream or river in, or adjscent 1o, the welland
“A7 Geasonally flowing siream in, or adjacent fo, the wetland
____Lakefringe wetland = 2 polnts
___Fresineater fidalwetland = 2 points
H 1.3, Richness of Plant Species (see p. 75
Count the: number of plant spesies in {ho wetland that cover of lesst 10 2, (different patches
af the same species can be combined fo meet the stze threshold)
You do not have fo name the specles,
Do not tnolude Eurastan Milfoll, reed canarygrass, purple loosestrlfe, Canadian Thistle

If you counted: > 19 species points=
List species below ffyon want to: 5 - 19 species points =1
< 5 species =0

Map.of hydgoparlpds

pr

\

Wetland name or mumber i

H 1.4. Interspersion gfhabitats (see p. 76}
Decido from the diaprams below whether interspersion between Cowardin vegetation
classes (deseribed in H 1.1), ac the classes and unvegetated arens (can include apen water or
mudflafs) is high, medium, low, or noae.

[riparian braided channels)

High =3 points
NOTE: If you have four or more classes o thred vegetation olasses and open water
the rating is always “high”™, Use map of Cowardin vegetation ¢lasses

Figure

H 1.5. Specinl Habitat Features: (seep. 77)
Check the habitat features that are present in the wetlend. The number of checks is the
/ umber of palnts you pul intg e next colirn,
o, downed, woody debris within the wetland (>4in, diameter and 6 ft long).
tanding snags (diameter at the bottom > 4 inches) in the wetland

Underoul banks ara present for at least 6.6 ft (2m) and/or overhanging vegetation exiends at
feast 3.3 ft (Lm) over a stream (or ditch) in, or contiguous with the unif, for atleast 33 ft
(10m)

Stable steep banks of fine material that might bo used by beaver or muskrat for denning
{>30degreo slope) OR signs of secent beaver activity are present (ent shrubs or irees that
have not yat turnad grey/brown)

At least % acre of thin-stemmed persistent vegetation ar woody branches are present in areas

t are permanently or scasonatly inundated. (structures for egg-laying by amphtbians)
Tnvasive plants cover less than 25% of the wetland area in each siratum of plants
NOTE: The 2054 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, HI.4, HL.5

Total for page l"

Weiland Rating Form —western Washinglon 13 Angust 2004
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Wetlang name or number __/ 2

Wetland nars or number ﬁ

M 2. Does the wetland unit have the opportunity to provide habitat for many species?

H 2.1 Buffers (seep. 86)

Choose the description that best vepresents condition of buffer of wetland unit, The highest scoring
criterion that applies to the wetland is to be used In the railng. See text for deflnition of
“nndistirbed.”

— 100 m (330ft) of relatively undisturbed vegetated arens, rocky areas, or open water >95%
of circumference, No structures are within the undistorbed part of buffer. (relafively
undisturbed also means no-grazing, no landscaping, no daily human uss)  Polnts =35

— 100 m (330 ft} of relafively undisturbed vegetated arsas, rocky areas, or open wafer >

50% circumferenco, Points = 4
— 50 m (170R) of relatively undistutbed vegetated aseas, rocky aress, or open wafer >95%
circumference, Points =4
— 100 m (330f1) of relatively undisturbed vegetated areas, rocky areas, or open water > 25%
ciroumferencs, . Polnis=3
— 50 m (170R) of relatively undisturbed vegotated arcas, rocky areas, or open wafer for2,
50% c(i:cumﬁrenca. Y

If buffer does nof meet any of the criterla above
— No paved areas (xcept paved trails) or buildings within 25 m (80£%) of welland > 95%

circumference, Liphtto moderats grazing, or lawns ere OK. Points =2
— No paved areas or buildings within 50m of wetland for >50% circumference.

Light fo modernte grazing, or lawns are OK, Polnts=2
— Heavy prazing in buffer. Polnts=1
— Vapetated buffers are <2m wide (6,6f) for mora than 95% of the circuraference (o.g. tilled

fields, paving, basalt bedtock extend to edge of wetland Polnts= 0.
— Buffer does not méet any of the criferia ahave, Polnis =1

Aarial photo showing buffars

Flgure ___

H 2.2 Corridors and Connections (see p. §1)

H2.2.1Is the wetland part of a relatively uadisturbed and unbroken vegefated corrider
(oither riparian or upland) that is at least 150 ft wide, has et least 30% cover of shrubs, forest
ot nalive undisturbed prairie, that conneets to estuaries, other wetlands or undisturbed
uplands that are at 1cast 250 scres In slze? (daus i riparian corridors, heavly used gravel
roads, paved roads, are considerad breaks in the corridor).

YES =4 poinis (golo H23) NO=goloH222
¥ 2.2.2 Is the wetland part of a relatively undisturhed and unbroken vegetated comridor

(either riparian or upland) thet s at least 50ft wide, has at lanst 30% cover of shrubs or

forest, and conneels fo estuacies, other wetlands or undisturbed uplands that are at least 25
acres in size? OR a Lake- e wetland, if it does not have an undisturbed cortidor as in
tha question above?

YES=2points (goteH 23) NO=H223
H2.2.3 [s the wetland:

within 5 mi (8km) of a brackish or salt water esiuary OR.
ithin 3 mi of & lurge field or pasture (>40 acres) OR

!

witthreatcrﬂ:m 20 acres?
=1 palnt NG =0 points
N

Total for pagc__‘j’_

Wetland Rating Form — wesfern Washington 15 Aungust 2004
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H 2.3 Near or adiacent to other priority hebitats listed by WDEW (See new and comiplete
descriptions of WDFTW priority habitals, and the connties inwhich they can be found, in
the PHS report htip:Swdfivava poviirab/phslist fitm }

‘Which of the following priority habitats are within 3301t (100m) of the wetland usit? NOIE: the
connections do not have fo be relatively wndisturbed.

____Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acra).

___ Blodlversify Areas and Corridors: Areas of habitat that are relafively impartant tovacious
species of native fish and wildlife (full deseriptions In WDFW PHS report p. 152),

Herhaceons Balds: Variable size patches of grass and forbs on shallow soils over bedrock

____Old-growth/Mature forests: (Qld-growth west of Case Stands of et lsast 2 fres
speotes, forming a multi-layered cenopy with occasional small oponings; with at least 20
treos/ha (8 treesfacre) > 81 cm (32 in) dbh or > 200 years of age. (Maturs forests) Stands
with averngs diameters exceeding 53 cm (21 in) dbk; crown cover may be less that 100%%;
crown cover may Do less that 100%; decay, decadence, numbers of snags, and quantity of
larpe downed materal is generally less than that found In old-growth; 80 - 200 years cld
west of the Cascado crest.

Oregon white Onk: ‘Woodlands Stands of pura cak or cal/oonifer associations where
cnnopy coverags of the oak component is important (flf descriptions in WDFW PHS
report p. 158).

_V Riparian; The aren adjacent to aquatic systems with flowing water that contains elemenis of
both aquatic and terresirfal ecosystems which mulually influence ench cther.

___ Westslde Prairies: Herbacsous, non-forested plant communities that can either take the
form of & dry prairie or a wet praitie (Bl descriptions in WDFW PHS report p. 161}

__ Instream: The combinatien of physical, biological, and chemical precesses and conditions
that inferast fo provide fimetional life history requirements for instream fish and wildlife
IeSQUITes.

___ Nearshore; Relatively undisturbed nearshore habitats, Thess inclode Constal Nearshore,
Open Coast Nearshore, and Puget Sound Nearshore, (fiull deseriptions of liabitats and the
deflmition of relaitvely undisturbed are in WOFI report: pp. 167-169 and glossary in
Appendic A).

____Caves: A noturally cooucring cavity, recess, void, or system of interconneoled passages ueder
the carih in soils, rock, ice, or other peological formations and is large encugh to contain a
human,

__Cliffs: Greater than 7.6 m (25 &) high and occurring below 5000 fr.

___ Talus: Homogenous aress of rock rubble ranging in average size 0.15 -2.0m {0.5 - 4.5 i),

/umpnscd of basalt; andesite, and'or sedimentary rock, including riprap slides and mine
i

ailings. May be essociated with cliffs.

_ L/ Snngs and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient
decey characteristics to enable cavity excavation/use by wildlife, Priority snngs have a
diameter at breast height of > 51 em (20 in) in western Washington and ace > 2 m (6.5 ft) in
hLeight, Prioritylogs are> 30 o (12 §n) in diameter at the larpest end, and > 6 m (20 £)
long.

Ifwetland has 3 ox more priority habitats = 4 points
If wetland lias 2 priority habifats = 3 polnts
If wetland kas 1 priorify habitet= 1 peint No habitats = 0 points
Note: All vegetated wetlands are by definitlon a priority habitat but are not included in this
list, Nearby wetlands are addressed in question H 2.4}

Wetland Rating Farm — western Washington 16 Aungust 2604
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Wetland namo or nunber 7 i

H 2.4 Wetland Landscape (efiaose the one description of the landseape around tha wetland that
besifits) (seep. 84)
There ara at least 3 other wetlands within 4 mile, and the connestions between them are
relafively undisturbed (light grazing between wetlands O, as is lake shore with sema
boating, but connections skould NOT be bisected by paved roads, fil, fietds, or other

development, poinis=35
The wotland is Lake-fringe on a lake with litfle disturbance and there are 3 cther lake-ftinge
wetlands within % mile points= 5

Thess ara at Jeast 3 other wettands within ¥ mile, BUT the connecfions befween them arg
disturbed
The wotland iz Lake-fiinge on a lake with disturhance and there arc 3 other lake-Tringe

welland within ¥4 mils points = 3
There is at least 1 wetland within % mile. points =2
There are no wetlands within % mile. points =0

3

H 2. TOTAL Score - opportunity for providing habitat
Add the scores from H2.1,H2,2, H2.3, H2.4

I/ﬂ__

TOTAL for H1 from page 14

— — ot |

Total Score for Habltat Functions —add the points for H I, 2 and record the result on
p. 1

/&

‘Wetland Rating Form —vesfern Washington 17
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Wetland name or number ¢ E

CATEGORIZATION BASED ON SPECTIAL CHARACTERISTICS

Please determine if the wetland meets the attributes described below and circle the

appropriate auswers and Category,

SC 1.0 Esfuarine weflands (see p. 86)
Daes the wetland unit mest the following criteria for Bstuarine wetlands?

— The dominant water regime is fidal,

— Vegotated, and
— With a safinity greater than 0.5 ppt. /
YES = Goto 5C1.1 NO ~_

8C 1.1 Is the wetland unit within a National Wildlife Refuge, National Park,
Wational Estuary Reserve, Natural Area Preserve, State Park or Educational,
Environmental, or Scientific Reserve designated under WAC 332-30-1517

YES = Category I NOgotoSC1l.2

Cat. 1

SC 1.2 Is the wetlend unif at least 1 aore in size and meets at [cast two of the

following three conditions? YES = Category I NO = Category I

— The wetland is relatively undisturbed (has no diking, ditching, filling,
cultivation, grazing, and has less than 10% cover of non-native plant
species. If the non-nutive Spartina spp. are the only specics that cover
more than 10% of the wetland, then the wetland should be given a dual
rating (UID). The area of Sparfina would be rated a Category I while the
relatively undisturbed upper marsh with netive species would be a
Category I. Do not, however, exclude the arcn of Spartinain
delermining the size threshold of 1 acre,

— At least ¥4 of the landward edge of the wetland has a 100 ft buffer of
shrub, forest, or un-grazed or un-mowed grassland,

— The wetland has at least 2 of the following features; tidal channels,
depressiony with open water, or contiguous freshwater wetlands,

Cat. X
Cat. I1

Dual
rafing

T

RN PR TP
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‘Wetland pame or number ¢ :

SC 2.0 Natural Heritage Wetlands (5ee p. 87
Natutal Heritage weilandg have been identified by the Washington Natural Herilage
Program/DNR as either high quality undisturbed wetlands or wellands that support
statc Threatened, Endangered, or Sensitive plant species.

SC 2.1 Iz the wetland unit being rated In a Section/Townskip/Range that contains a
Natural Heritage wetland? (this question Is used to screen onf mosi sites
before you need to contact WNHF/DNR}

S/T/R infatmation from AppendixD __ or d from WNHE/DNR web site __

wo_”

$C 2.2 Has DNR. identified the wetland as a high quality undisturbed wetland or as
or as a site with state threatened or endangered plant species?
YES = Category I

YES — contact WNHE/DINL, (sec p. 79) and go to 8C 2.2

NO not a Heritage Welland

Cat. I

P R L T IR ST )

SC3.0 Bogs (eep. 87)
Does the wetland util (or any part of the unit) mest both the eriteria for scils and
vegetation in bogs? Use the key below fo identify if the wetlond is a bog. If you
answer yes you will still need fo rafe the weiland based on its functions.

1. Does the unit have organic seil horizons (i.¢. layers of organioc sail), either
peats or mucks, that compose 16 Inches or more of the first 32 inches of the
soil profile? {See Appendix B cld-kery-ta,identify organic soils)? Yes -
goto Q.3 Ne -gotoQ.

2. Dioes the unit have organio soils, either peats or mucks that are less than 16
inohes deep over bedrock, or an impermeable hardpan such as clay or

voleanic ash, or that are floating on a lake pe-pend? e
Yes-gotoQ.3 (Mo~ Iz not a bog for purpose of raling .~/
3. Does the unit have more thar 70% cover of mosses af ground level, AND

othier plants, if present, consist of the “bog” species listed in Table 3 as a
significant component of the vegetation (mors than 30% of the total shrub
and herbaceous cover consists of speeics in Table 337
Ves —Is a bog for purpose of rating No- goto Q. 4
NOTE: If you are uncertain about the exfent of mosses in the undersiory
you may substitute that oritetion 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 apecies in Table 3 are prosent, the wetland is a bog.

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

2. YES = Categoryl No___Is not a bog for purpose of rating

Cat.I

Wetland Rating Farm —yvestern Washinglon 19 August 2004
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Wetland name or number &

e

R R T T S N S TS R N T T o s £

5C 4.0 Forested Wetlands (vee p. 80)
Does the wetland unit have at least 1 aore of forest that meet ane of thess criteria for
the Department of Fish and Wildlife’s forests as priority habitats? Ifyou answer yes
you will still need to rate the wetland based on ifs finctions.

— Old-growth forests: (west of Cascade crest) Stands of at least two tree species,
forming a multi-layered canopy with occasional small openings; with at least 8
trees/acre (20 trees/hectars) that are at least 200 years af age OR bave a
diameter at breast beight (dbh) of 32 inches (81 em) or more.

NOTE: The critetion for dbh is based on measurements for upland forests,
Two-hundred year old trees in wetlands will often have a smaller dbh
beeause their growih rates are often slower. The DFW criteron iy and “OR”
sa old-growth foresis do not necessarily have fo have frees of this diameter.

— Mature forests: (west of the Cascade Crest) Stends where the largest troes are
80200 years cld OR have avernge diametors (dbh) oxcesding 21 inches
(53cm);, erown cover may bs less thet 100%; deoay, decadence, numbers of
snags, and quantity of large downed material is generally less than that found
in old-growth.

YES = Catogory I NO __'_not a foresied weilend with special characteristics

Cat. I

SC 5,0 Wellands in Ceastal Lagoons {see p. 21}

Droes the wetland meet all of the following criteria of a wetland in a coastal lageon?

— The wetland lics in a depression adjacent to marine waters that is wholty
or pariially scparated from marine waters by sandbanks, gravel banks,
shingle, or, less frequently, rocks

— The lagoon in which the wetland i located containg surface water that is
saline or brackish (> 0.3 ppt) during most of lhe year in at least a portion
of the lagoon (ireeds fo be measnred ngdr the bottom)

YES=Goto SC 5.1 NOZ~ not 2 wetland in a coastal lagoon

5C 5.1 Doces the wetland meets all of the following three conditions?

— The welland is relatively undisturbed (bes ne diking, ditehing, filling,
cultivation, grazing), and has less than 20% cover of invasive plant
species (see list of invasive species on p. 74).

— At least % of the landward edge of the wetland has a 100 & buffer of
shrub, forest, or un-grazed or un-mowed grassland,

— The wetland is larger than 1/10 aere (4350 square feet)

YES = Category I NO = Category IL

Cat. I

Cat. II

Wetland Rating Form — western Washinglon 20 August 2004
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Wetland nams or number

‘SC 6.0 Interdunal Wetlunds (see p. 53)
Is the wetland unit west of the 1889 line (also ealled the Western Boundary of Upland

Ownership or WBUO)?
YES-potoSC6.1 NO __ not an interdunal wettand for rating
Ifyou answer yes you will still need to rate the wetland based on ifs
Junctions.

In practical terms that means the following geographic areas:
s Long Beach Peninsula- lands west of SR 103
¢  Grayland-Westpori- lands west of SR 105
¢ Ocean Shores-Copalis- lands west of SR 115 and SR 109
SC 6.1 Is the wetland ene acre or larger, or s it in a mosaic of wetlands that ia

once acre or larger?

SC 62 Is the unit between 0.1 and 1 acre, oris it in a mesaic of weftlands that is
between 0.1 and 1 acre?
YES = Category I

Aupust 2004
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Mr. William C. Summers
MI Treehouse, LLC

P.O. Box 261

Medina, Washington 98039

Subject: Geotechnical Engineering Study
Proposed Residence
5637 East Mercer Way
Mercer Island, Washington

Dear Mr. Summers:

GEO Group Northwest, Inc., is pleased to submit this geotechnical engineering report entitled
"Geotechnical Engineering Study, Proposed Residence, 5637 East Mercer Way, Mercer Island,
Washington." This report presents our findings, conclusions, and recommendations from
investigation activities that we have completed at the above-subject project site for your proposed

construction of a single-family residence.

We explored subsuiface soil conditions at the site by drilling two exploratory soil borings. Soils
encountered in the borings typically consisted of loose, fine sand and silty sand underlain by
medium dense to dense, unsaturated silt. Groundwater was encountered at or near the ground

surface in both of the borings.

The site soils encountered in the borings will not be suitable to directly support foundations due
to their loose and wet condition. Also, due to the presence of groundwater seepage from the

13240 NE 20th Street, Suite 10 « Bellevue, Washington 98005
Phone 425/648-8757 - Fax 425/649-8758
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slopes on the south part of the site, substantial excavation into the soils at the site is not
recommended, particularly in the area where wet, loose soil conditions are present.

It is our opinion that the proposed residence can be supported vertically on a system of smatl-
diameter steel pipe piles that are founded in the dense silty soils below the site. Lateral support
for the residence can be achieved either by using battered pipe piles or by using helical anchors.

As an alternative, we considered the use of conventional spread footings bearing on a 3-feet thick
layer of crushed rock and geotextile fabric to support the residence. Upon closer analysis,
however, we have concluded that such an approach may not adequately mitigate potential soil
settlement and soil liquefaction problems.

Our recommendations, along with other geotechnical aspects of the project, are discussed in
more detail in the text of the attached report.

We appreciate this opportunity to have been of service to you on this project. We look forward

to working with you as the project progresses. Should you have any questions regarding this
report or need additional consultation, please feel free to call us.

Sincerely,

GEO Group Northwest, Inc.

William Chang, PE.
Principal

GEO Group Northwest, Inc.
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1.0

1.1

GEOTECHNICAL ENGINEERING STUDY
PROPOSED RESIDENCE
5637 EAST MERCER WAY
MERCER ISLAND, WASHINGTON

G-3827

INTRODUCTION

Project Description

GEQ Group Northwest, Inc., has completed a geotechnical engineering study for the proposed
development of a single-family residence on the property at 5637 E. Mercer Way, Mercer Island,

Washington.

1.2

Scope of Investigation

The tasks we completed for this study included the following:

Year 1999:

Conducted a subsurface investigation at the site consisting of drilling two s0il borings.
The borings were drilled in the approximate proposed location the proposed residence at
the time of the investigation;

Performed laboratory testing on soil samples collected from the borings, and prepared

boring logs;

Performed engineering analysis for foundation support, grading considerations, earthwork
criteria for on-site soils and imported soils, and pavement section design; and

Prepared a geotechnical report of our findings, conclusions, and recommendations.

GEO Group Northwest, Inc.
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Year 2015:

1. Performed a reconnaissance of the project site to update our knowledge of current site
conditions;

2. Reviewed and updated, where appropriate, the findings, conclusions, and

recommendations contained in our previous reports (our 1999 report and an updated 2005
report) for the project site; and

3 Prepared this new geotechnical report of our findings, conclusions, and recommendations
for the currently proposed residence for the project site.

2.0  SITE CONDITIONS
2.1  Site Description

The project site is located on the west side of the 5600 block of East Mercer Way on Mercer
Island, Washington, as shown on Plate 1 - Site Location Map. The site is bordered to the south
by a single family residence (5643 East Mercer Way). A smalil stream flows from west to east
across the northern part of the site. Lake Washington is located approximately 0.2 miles east of
the site.

The site consists of an irregular shaped lot that comprises about 38,700 square feet. The site
generally slopes downward toward the north and northeast toward a ravine with an east-running
stream on the north side of the site. Elevations on site range between approximately 158 fect at
stream course in the northeast corner and approximately 226 feet at the south corner which is on
a steeply rising slope (with inclinations up to approximately 75 percent). The existing conditions
and topography on the site are illustrated in Plate 2 - Site Plan.

GEO Group Northwest, Inc.
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2.2  Proposed Development

We understand the proposed residence is planned to be located on the relatively less steeply
sloped middle part of the site, as illustrated in Plate 3 - Proposed Residence Plan. Slopes in this
area have inclinations up to approximately 28 percent. The proposed floor elevation for the
residence currently are 180 feet for the basement/garage and 190 feet for the main floor of the
residence, as illustrated in Plate 4 - Proposed Residence Section. Elevation views of the
proposed residence are presented in Plate SA - North & South Elevations and Plate 5B - East &
West Elevations.

2.2 Geologic Overview

According to the Geologic Map of Mercer Island, Washington, by Troost, K.G. and A.P. Wisher,
published October 2006, the surficial geology in the site vicinity is mapped as consisting of
Quaternary-age Advance Outwash Sand (Qva) on the geologic map. These soils typically consist
of fine to medium grained sand with occasional silty layers. These soils typically are underlain
with a relatively impermeable silt unit, referred to as Lawton Clay on the geologic map. The map
also indicates that landslide deposits are located on and in the immediate vicinity of the site.

Groundwater typically accumulates in the lower portion of the outwash sand unit where it is
underlain by the impermeable silt. This water then forms springs and seeps on slopes where the
contact between the units is exposed. Under these conditions, the sand soils commonly are
susceptible to instability such as landslides or earthflows.

3.0 SITE INVESTIGATION
3.1 1999 Subsurface Investigation
A GEO Group Northwest geologist supervised the drilling of two exploratory soil borings (B-1

and B-2) on August 10, 1999. The borings were completed by using a manually portable drilling
rig and were located in the middle portion of the site, as indicated in Plate 2 - Site Plan. The

GEO Group Northwest, Inc.
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boring locations were estimated by using a roll tape and by visual reference to existing site
features noted on the topographic survey that was provided to us.

Soils encountered in the borings typically consisted of a surficial layer of soft, wet, mucky fine
silty sand topsoil. The topsoil was underlain with loose to medium dense, wet, fine grained, silty
sand and sand. These soils were found to a depth of approximately 14 feet (equivalent to
approximate elevation 173 feet in boring B-1 and approximately 20 feet (equivalent to
approximately elevation 156 feet) in boring B-2. These soils were underlain with medium dense,
damp to moist silt with occasional lenses of silty fine sand to the bottom depths of both borings.
Logs of the soil borings are provided in Attachment 1 to this report.

Groundwater seepage was observed at the surface during our explorations at the site. Saturated
soils were present approximately from ground surface to the bottom of boring B-1 at 15 feet
deep, and heaving action of the wet sand into the borehole prevented further drilling of the
boring. Saturated soils were encountered in boring B-2 from near ground surface to
approximately 20 feet deep, but the heaving action of the wet sand was able to be mitigated.

During our activities, we also observed the presence of groundwater seepage at the base of the
steep slope in the south part of the site (from southwest to southeast of the location of

boring B-1).
32 2015 Site Reconnaissance

On March 9, 2015, we performed a reconnaissance of the site to update our knowledge of the site
conditions. We observed that the site appears to have not been substantially modified since the
time of our 1999 investigation activitics. We observed that the ground surface conditions were
similar to those we had found during the previous investigation, with presence of soft, wet,
mucky sand on the middle part of the site below the base of the steep slope. We did not observe
evidence of landslides on the site since the time of our previous investigation activities, such as
exposed scarps, or apparent freshly exposed soils.

GEO Group Northwest, Inc.
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4.0 SEISMICITY
4.1  Puget Sound Seismic History

The project site is located within the Seattle metropolitan area. The greater Puget Sound region
historically has experienced a number of small to moderate earthquakes and occasional strong
shocks. Historical records for the region indicate that the Olympia earthquake of April 13, 1949,
with a Richter magnitude of 7.1, produced ground-shaking of intensity VII on the Modified
Mercalli Scale near its epicenter. The Seattle-Tacona earthquake of April 29, 1965, had a
Richter magnitude of 6.5 and produced a ground-shaking of intensity IV to VIII near its
epicenter. The most recent significant event, the Nisqually earthquake of February 28, 2001,
with a Richter magnitude of 6.8, also produced ground shaking with intensities up to VIIL This
level of ground-shaking is estimated to be the maximum that has occurred in the region during
the approximately 160 years of the historic record.

4.2  Site Seismic Design Classification

Per the procedures specified in Section 1615 of the 2012 International Building Code (IBC), we
conclude that the project site should be assigned a seismic design classification of Site Class F
due to the presence of up to approximately 20 feet of potentially liquefiable soils (as discussed
below in Section 4.3 - Liquefaction Assessment). However, the soils below a depth of
approximately 20 feet are very dense and are suitable for assigning Site Class C (Very Dense Soil
profile) to the proposed development of the site if the structures are fully supported on the
deeper, very dense soils.

4.3  Liquefaction Assessment

Liquefaction is a phenomenon where loose granular materials below the water table temporarily
behave as a liquid due to strong shaking or vibrations, such as earthquakes. Clean, loose and
saturated granular materials are the soil types susceptible to liquefaction phenomena.

During our site investigation, subsurface soil consisted of wet, very loose to medium dense fine
sand, silty fine sand, and silt. Water saturated loose sandy soils were encountered from ground

GEO Group Northwest, Inc.
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surface to approximately 15 to 20 feet in the borings. Therefore, it is our opinion that the
shallow subsurface sandy soils at the site are susceptible to liquefaction, based on the observed
soil types, densities, and moisture contents. Soils at depths below approximately 20 feet are not
likely to be susceptible to liquefaction, because these soils consist primarily of unsaturated silt,
based on the information obtained during our investigation.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 General

Based on the findings from our site investigation activities, it is our opinion that the site can be
developed with a single-family residence. However, due to the presence of wet, loose sandy soils
at the site and the presence of steep slopes exhibiting groundwater scepage at the site, we
recommend that the residence be supported on a deep foundation system comprised o small-
diameter steel pipe piles and possibly helical soil anchors that are driven into the dense
underlying soils and are connected to a system of grade beams.

We aiso recommend that the proposed residence be designed such that the least possible amount
of disturbance is made to the site soils on the steep slope area and below the steep slope area
where wet, loose sands are present. For this reason, we recommend that site grading be
minimized to only the amount that is necessary to achieve construction access and to construct
the improvements (including the driveway) consistent with permit requirements. The residence
could be built essentially at-grade or on an above-grade pile-supported deck, for example.
Excavations in areas where wet, soft soils are present will need to be gently sloped or supported,
and accumulation of groundwater seepage in such excavations is likely and will need to be
mitigated.

Our recommendations regarding geotechnical aspects of the proposed development are presented
in the following sections of this report. These subjects include site preparation and earthwork,
building support, site drainage, and pavements.

GEO Group Northwest, Inc.
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5.2  Grading and Earthwork

Site Preparation

Disturbance to the site soils should be kept to a minimum, and no disturbance should occur
within 25 feet of the stream in the north part of the site. Erosion control measures should be
implemented around areas disturbed by construction activity to prevent sediment-laden surface
runoff from being discharged off-site.

To provide equipment access to the site and to the building area, we recommend that a temporary
entrance pad be used to bridge over the soft soils at the site and also provide drainage to the
subgrade. To prepare working pad, the surface soils should be excavated to a depth of at least
two feet below existing grade. A layer of woven geotextile filter fabric, such as Mirafi 600X or
equivalent, should be placed over the subgrade prior to placing the quarry spalls, to provide
separation of materials and pad reinforcement.

Site Work During Wet Weather

We understand that earthwork at the project site may be subject to a seasonal moratorium, per
City of Mercer Island development regulations. Under these circumstances, earthwork at the site
should not performed during the period from October 1 to March 31, and the site should be
stabilized against potential development-related earth movement, erosion, or off-site
sedimentation before the start of the moratorium period.

Temporary Erosion and Sediment Control

Implementing and maintaining effective temporary erosion and sediment control measures
should be performed by the contractor during construction. Clearing and grading should be
limited to areas where construction will occur, to the extent possible. Temporary erosion control
should be installed downhill from areas disturbed by construction activity to prevent sediment-
laden runoff from being discharged off site. We recommend that sediment traps, filter fabric
fences, check dams, straw mulch, hay bales, stabilized construction entrances, wash pads, and
other appropriate erosion control devices be used to provide temporary sediment and erosion
control.

GEQ Group Northwest, Inc,
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Temporary Excavation and Slopes

Under no circumstances should temporary excavation slopes be greater than the limits specified
in local, state and federal government safety regulations. Temporary cuts greater than four feet in
height should be sloped at an inclination no steeper than 2.5H:1V (Horizontal: Vertical) in
medium dense to dense unsaturated soils, and no steeper than 1H:1V in the stiff unsaturated silt
soils, unless specifically reviewed and approved by the geotechnical engineer. Excavations into
saturated soils should be avoided where possible, because engineered support of such cuts (such
as with shoring) will probably be required. Permanent cut and fill slopes at the site should be
inclined no steeper than 2.5H:1V in non-saturated, competent soils.

We recommend that temporary and permanent cuts in the soils on or in proximity to the steep
slope on the southern part of the site be avoided where possible (and not extend into saturated
soils where they are necessary), due to the loose and wet soil conditions in this area.

Surface runoff should not be allowed to flow uncontrolled over the top-of slopes into the
excavated area. During wet weather, exposed cut slopes should be covered with plastic sheeting
during construction to minimize erosion. We recommend that a GEO Group Northwest, Inc.,
representative be on site during excavation of cut slopes to evaluate slope stability, due to the
anticipated presence of groundwater seepage and loose soil conditions.

Structural Fill

All structural fill material used to achieve design site elevations below the building area and
below non-structurally supported sidewalks, driveways, and patios, should meet the requirements
for structural fill. During wet weather conditions, material to be used as structural fill should
have the following specifications:

1. Be free draining, granular material containing no more than five (5) percent fines (silt and
clay-size particles passing the No. 200 mesh sieve);
2. Be free of organic material and other deleterious substances;

3. Have a maximum size of three (3) inches in diameter.

GEO Group Northwest, Inc.
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The fill material should be placed at or near the optimum moisture content. The optimum
moisture content is the water content in soil that enables the soil to be compacted to the highest
dry density for a given compaction effort.

We anticipate that the on-site material will be unsuitable in its existing condition for use as
structural fill, due to its high moisture content and the presence of silt and organics in much of
the material. During dry weather, however, any compactable non-organic soil may be used as
structural fill, provided the material is near its optimum moisture content for compaction
purposes. It should be noted that an imported granular fill material may provide more uniformity
and be easier to compact to structural fill specifications.

If the on-site soils are to be used as engineered structural fill, it will be necessary to segregate the
topsoil and any other organic- or debris from the soil. Also, the soil will need to be moisture
conditioned to bring it near to its optimum moisture content for compaction. Once it is suitably
prepared, the soil will then need to be protected from weather and from contamination with
unsuitable materials until it is used.

Structural fill should be placed in thin horizontal lifts not exceeding 10 inches in loose thickness.
In areas having slopes greater than 15 percent, horizontal benches should be cut to competent
native soil before the fill is placed, in order to prevent possible later lateral movement. Structural
fill under building areas (including foundation and slab areas), should be compacted to at Jeast 95
percent of the maximum density, as determined by ASTM Test Designation D-1557-91
(Modified Proctor). Structural fill under pavements should be compacted to at least 90 percent of
the maximum density, except for the top one foot which should be compacted to at least 95
percent. We recommend that GEO Group Northwest, Inc., be retained to evaluate the suitability
of structural fill material and to monitor the compaction work during construction for quality
assurance of the earthwork.

5.3 Building Support

Based on the results from our investigation activities, it is our opinion that the proposed
residence should be supported on a deep foundation system that is founded in the dense silty soils
that were encountered in the borings completed for this study. Such a foundation system can
consist of small-diameter steel pipe piles and possibly helical anchors to support a system of

GEO Group Northwest, Inc.
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structural grade beams. The pipe piles can provide vertical support to the residence; lateral
support to the residence can be provided either by battered pipe piles or by helical anchors.

Small-Diameter Pipe Piles

Pipe piles are typically are installed by driving them with a jackhammer or other pneumatic-type
hammer to a condition where the resistance of the soils encountered essentially terminate the
advance of the piles (this condition is called “refusal”). The depth at which refusal is achieved is
dependent upon 1) the type of pipe and hammer that are used, 2) the characteristics of the
subsurface soil, and 3) the allowable load-bearing capacity to be provided by the pile.

We estimate that refusal depths for the piles will be in the range of about 25 to 30 feet. These
estimated depths are based on the anticipation that substantial thicknesses of very stiff to hard silt
soils or dense sand soils are present below depths of about 20 feet at the site. Due to the shallow
groundwater conditions at the site, we recommend that galvanized pipe be used for the piles.

The following available driving hammers, pipe sizes, allowable bearing capacities, and
installation refusal criteria are recommended for supporting the residence:

Pipe Pile Design Criteria

Pipe Pipe Hammer Hammer Refusal Allowable
Diameter | Specification WeLght Class Type Criteria* Capacity -
l 2 inch Schedule 80 140 pound | jackhammer | 60 sec/inch 2 tons
3 inch Schedule 40 650 pound TB225** 12 sec/inch 6 tons
3 inch Schedule 40 850 pound TB325** 10 sec/inch 6 tons
" 4 inch Schedule 40 850 pound TB325%* 16 sec/inch 10 tons
” 4 inch Schedule 40 1100 pound TB425%* 10 sec/inch 10 tous
6 inch Schedule 40 1500 pound TB425%* 20 sec/inch 15 tons

* = Maximum penetration rate to be sustained through at least 3 consecutive minutes of driving
#¥ = Teledyne pneumatic hammer model number, or equivalent

GEO Group Northwest, Inc.
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anchor shaft. Lateral loads can be resisted by installing additional helical anchors either
perpendicular to the slope face or at an inclination of 30 degrees from vertical.

The ultimate capacity for helical anchors should be determined and verified in the field by a
geotechnical engineer based on the installation torque that is achieved during installation. For
Chance helical anchors, the ultimate capacity can be determined by the following empirical
relationship:

QULT=Kt* T

where Kt is the empirical factor (= 10 ft-1 for square shaft anchors); and T is the installation

torque.

The allowable capacity of the Chance helical anchor may also be developed when sufficient
torque is recorded during installation. For example, based on the empirical correlation developed
by the A. B. Chance Company, an installation torque of 4,000 ft-ibs roughly correlates to an
ultimate capacity of 20 tons. Thus, the allowable capacity for the installed anchor with a factor
of safety of 2 with respect to its ultimate capacity is approximately 10 tons.

Based on the soil conditions encountered in the borings, we anticipate that the anchors may need
to extend a minimum distance of about 15 feet into the underlying soils below the residence in
order to attain acceptable load capacity. The allowable capacity of 5 tons for the anchors is based
on a factor of safety of 2.0 with respect to the ultimate tensile capacities, developed behind a 15
feet long no-load zone for the anchors.

The performance of helical anchors is dependent on the method and to what bearing stratum the
anchors are installed. Since a completed anchor in the ground cannot be observed, it is critical
that judgment and experience be used as a basis for determining the acceptability of an anchor.
Therefore, we recommend that GEO Group Northwest, Inc., be retained to monitor the anchor
installation operations, collect and interpret installation data, and verify acceptable loading
capacity for the anchor has been attained.

5.4 Building Floors

We recommend that building floors be structurally supported and connected to the foundation
system.
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5.5 Conventional Concrete Basement and Retaining Walls

GEO Group Northwest, Inc., anticipates that the proposed residence may have a daylight
basement level, based on the preliminary plans we have seen for the proposed residence.
Therefore, our recommendations regarding conventional concrete basement and retaining walls
are provided below for your information. The following recommendations apply to walls that
retain fully drained soils. If basement or retaining walls will be retaining saturated soils, then we
should be consulted to provide applicable design parameters.

Conventional concrete retaining walls that are free to rotate on top should be designed for an
active soil pressure. Permanent retaining walls that are restrained horizontally at the top (such as
basement walls) are considered unyielding and should be designed for a lateral soil pressure
under the at-rest condition. The walls should be supported on dense, native soils or structural
fill. Soil parameters for the wall design are as follows:

Active Earth Pressure
35 pcf, equivalent fluid pressure, for level ground behind the wall;
30 pcf, equivalent fluid pressure, for 2H:1V backslope behind the wall

At-Rest Earth Pressure
45 pcf, equivalent fluid pressure, for level ground behind the wall;
60 pcf, equivalent fluid pressure, for 2H:1V backslope behind the wall

Passive Earth Pressure
350 pcf, equivalent fluid pressure, for medium dense to dense soil and structural fill.

Base Friction
0.35 for undisturbed, dense soil or structural fill.

Surcharge loads imposed on walls by traffic (including construction vehicles), nearby structures,
or other conditions, should be added to the active and at-rest earth pressures stated above. Also,
downward sloping ground in front of walls should be considered with regard to potentially
reducing the value of the allowable passive earth pressure stated above.

GEO Group Northwest, Inc.
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constructed over the upper layer of geotextile. The pavement section can consist of at least 6
inches of base course overlain with at least 2 inches of asphalt.

6.0 LIMITATIONS

This report has been prepared for the specific application to the proposed development of the site
decsribed herein, and for the exclusive use of Mr, William C. Summers of MI Treehouse, LLC,
and his authorized representatives or agents. We recommend that this report be included in its
entirety in the project contract documents for reference during construction.

Our findings and recommendations stated herein are based on field observations, our experience
and judgment. The recommendations are our professional opinion derived in a manner
consistent with the level of care and skill ordinarily exercised by other members of the profession
currently practicing under similar conditions in this area and within the budget constraint. No
warranty is expressed or implied. In the event the soil condition vary during site work, GEO
Group Northwest, Inc. should be notified and the above recommendation should be re-evaluated.

7.0 ADDITIONAL SERVICES

We recommend that GEO Group Northwest Inc. be retained to perform a general review of the
final design and specifications of the proposed development to verify that the earthwork,
foundation, drainage, pavement, and other geotechnical recommendations are properly
interpreted and incorporated into the design and construction documents and are appropriate for
the finalized layout of the proposed development.

We also recommend that GEO Group Northwest Inc. be retained to provide monitoring and
testing services for geotechnically-related work during construction. A GEO Group Northwest,
Inc., representative should observe geotechnically-related construction work for compliance with
the geotechnical recommendations in this report, and should be available to discuss and
recommend design changes, if needed, in the event substance conditions differ from those
anticipated prior to the start of construction.

GEO Group Northwest, Inc.
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Respectfully Submitted,

GEO Group Northwest, Inc.

Keith Johnson | KEITH A. JOHNSGi1 | William Chang, PE
Geologist Principal
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SOIL CLASSIFICATION & PENETRATION TEST DATA EXPLANATION

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
GROUP
MAJOR DIVISION SYMBOL TYPICALL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
r ow WELL GRADED GRAVELS, GRAVEL-SAND Cu = (D60/ D10) greater than 4
GE:E:!:S MIXTURE, LITTLE OR NO FINES CONTENT Ce = (D30)° /(D10 * D50) between 1 and 3
OF FINES BELOW
GRAVELS (litte or no op POORLY GRADED GRAVELS, AND GRAVEL-SAND 5% CLEAN GRAVELS NOT MEETING ABOVE
COARSE {More Than Half fines) MIXTURES LITTLE CR NO FINES REQUIREMENTS
i Coarse Fraction is
GRAINED SCILS Larger Than No. 4 GM: ATTERBERG BELOW A" L
U oRTY GM | SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES ' ERG LIMITS BELOW "A" LINE.
Sleve) GRAVELS CONTENT or P LESS THAN4
RA OF FINES EXGEEDS
{with some ce CLAYEY GRAVELS, GRAVEL-SAND-CLAY 12% GC: ATTERBERG LIMITS ABOVE "A" LINE,
fines) MIXTURES or P.. MORE THAN 7
WELL GRADED SANDS, GRAVELLY SANDS, Cu = (D60/ D1 0) greater than 6
SANDS CLEAN sw LITTLE OR NO FINES CONTENT Ce={D30) /(D10 * D60} between 1 and 3
SANDS
(More Than Hal OF FINES BELOW
Coarse Fraction Js| (itita or o POORLY GRADED SANDS, GRAVELLY SANDS, 5% GCLEAN SANDS NOT MEETING ABOVE
More Than Half racion is sp
fines) LITTLE Oft NG FINES AEQUIREMENTS
by Weignt Larger Smatller Than No.
“Than No. 200 4 Sleve)
Sieve ATTERBERG LIMITS BELOW A" LINE
DIRTY sM SILTY SANDS, SAND-SILT MIXTURES with P.L LESS THAN 4
SANDS CONTENT OF FINES
(with EXCEEDS 12% ATTERBERG LIMITS ABQVE *A° LINE
with some aps
fines) 8C CLAYEY SANDS, SAND-CLAY MIXTURES wilh Pl MORE THAN 7
SILTS Liquid Limit - INORGANIC SILTS, ROCK FLOUR, SANDY SILTS "
{Below ALineon | <50% OF SUGHT PLASTICITY | N S .
Prastieity Chart, PLASTICITY CHART ,’
FINE-GRAINED Negligible Liquid Limit "y INORGANIC SILTS, MICACEQUS OR 50 { FOB SOIL PASSING » A
soLs Organics) »50% DIATCMACEOUS, FINE SANDY OR SILTY SOIL NO. 40 SIEVE 4 /
=
Uiauld Limi INCRGANIC CLAYS OF LOW PLASTICITY, .0 I‘ i AL
CLAYS guid Limit cL GFAVELLY, SANDY, OR SILTY CLAYS, CLEAN | 5 \ e \
(Above A-Lineon |  <50% CLAYS fa] 7| u-tine
Plasticity Char, =< a0 / A-Line
Negligible Liquid Limit cH INORGANIC CLAYS OF HIGH PLASTICITY, FAT | = /1
Organics) > 50% CLAYS s} /
Less Than Helf by 2 20 A
Weight Larger Uiquid Limit oL ORGANIC SILTS AND ORGANIG SILTY CLAYSOF { 3 ” cL / MH or OH
Than No.200 | @RGANIGSILTS [ cpp LOW PLASTICITY & V| /]
Sieve & CLAYS 10 Y2
{Below A-Line on - 777 LM ML gr OL
Plasticity Chan) | LiquidLimit 3 o ORGANIC CLAYS OF HIGH PLASTICITY 4 rmy
> 50% a
0 10 20 30 40 50 6 70 80 S0 100
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS LIQUID LIMIT (%5}
—_— —_—
SOIL PARTICLE SIZE GENERAL GUIDANCE FOR ENGINEERING PROPERTIES OF SOILS, BASED ON STANDARD

U.S. STANDARD SIEVE PENETRATION TEST (SPT) DATA

FRACTION Passing Retained SANDY SOILS SILTY & CLAYEY SOILS
Slze Size )
i iove Unconfined
Sleve {mm) Siev {rmm) Blow Counts Relative Friction Angle Description Blow Counts Descripti
N Density, % $, degrees N Stength Qu, escription
SILT F CLAY #200 Q.075 tsf
SAND 0-4 D-15 Very Loose <2 <0.25 Very soft
FINE #4a0 0.425 #200 0.075 4-10 15-35 26-30 Loose 2-4 0.25-0.50 Soft
MEDIUM 210 2.00 #40 0.425 10- 3¢ 35-65 28-35 Medium Dense 4-8 0.50-1.00 Mediwm Stiff
COARSE EX ] 4,75 #10 2,00 30-50 65 -85 35-42 Dense 8-15 1.00-2.00 Stift
RAV! > 50 85- 100 38-416 Very Dense 1530 2.00-4.00 Very SUlf
FINE 0.75* 15 44 475 »30 =».4.00 Hard
— ——
COARSE 3 76 075" 19 9
%
COBBLES 76 mm to 203 mm
G EO Group Northwest, Inc.
BOQULDERS »>203mm
Geotechnical Engineers, Geologists, &
ROCX I Ervironmental Scientists
FRAGMI > 76 mm
ENTS 13240 NE 20th Street, Suite 10 Bellevue, WA 98005

Phona (425) 649-8757 Fax {425) 645-8758

ROCK »0.78 cubic meter in volume PLATE Al




BORING NO. B-1

Page | of I

Logged By: KJ Date Drilled: 8/10/1999 Surface Elev. 187 feet +/-
Sample Blow Water
At Countper § Content Other Tests &
Depth USCs Description S-inchies o Comments
ft. Code Type | No.
4 | OL_| Organic topsoil, very soft wet,black. st| o LLr o
— (N=2)
- SILTY SAND, very loose, wet, fine grained sand, 20-25% fines, | ___
. SM | trace black organics, occasional gray lenses, brown. S 171271 110
4 e e e . (N=D)
5 —
SP- | SAND, loose, wet, 10% fines, fine grained, mottled gray and S3 123 5.0
] SM | brown. 1. (N=5)
- SP- | A above, medium dense, 5-10% fines. T s4 36,6 292
SM (N=12}
10 .
SP- | As above, 2.5 feet of sand heave into hole. 55 569 70
T SM — {N=15)
15 | [t s e .
sM | SILTY SAND, meditm dense to dense, moist to wet, 20% fines, s6 9,15, 258  |* = Blow counts may
: very fine to fine grained sand, brownish gray. ( \1’ 65:.’:3’) be affected by sand
i a heave,
20 | Bottom of boring: [7 feet.
- Drilling Method: Hollow-stem auger 0 to 17 feet.
B Sampling Method: 2-inch-O.D. standard penetration sampler
driven using 2 140 Ib. hammer with a 30-inch drop.
- Groundwater encountered near ground surface during drilling.
25 Boring backfiiled with bentonite chips.
30 ]
35
40 |
LEGEND: [~ 2°0.D. Split-Spoon Sampler GROUNDWATER seal
I 3" 0.D. Shelby-Tube Sampler OBSERVATION WELL: measured water level

1

3" 0.D. Califomia Sampler

well tip (screen)

)

0)

EO

Group Northwest, Inc.

i

Geotechnical Engineers, Geologists, &
Environmental Scieatists

BORING LOG

PROPOSED RESIDENCE
5637 E. MERCER WAY
MERCER ISLAND, WASHINGTON

JOBNO. _ G-3827 | DATE _3m1n01s | PLATE A2
—— ——




BORING NO. B-2

1T
1

3" Q.D. Shelby-Tube Sampler OBSERVATION WELL:;

3" 0.D. California Sampler

well tip (screen)

measured water level

Page l of |
Logged By: KJ Date Drilled: 8/10/1999 Surface Elev. 176 feet +/-
Sample Biow Water
ol Countper | Content Other Tests &
Depth USGS Description 6-inches % Comments
ft Code Type | No.
i oL, | Very soft, moist, black, organic topsoil and red decomposed 118" Poor recovery.
wood, poor sample recovery, — (N=0)
. SP- | SAND, loose, wet, fine to medium grained, 10-15% fines, rust- st 122 U6
] SM | colored oxide staining, some black organics, brown. (N=4) o
5 —
SP- | Asabove, loose. I §2 43,5 136
] SM (N=8)
SP- | Asabove, medium dense, trace coarse sand. ]_ s3 4,79 114
SM L (N=:16}
10 .
SP | As above, loose, 5% fines, fine grained, grayish brown. S4 44,4 7.4
7 L (N=8)
L 20 _
i SM | SILTY SAND, loose, wet, fine to mediumn grained sand, 20-25% B 83 32,3 1%
fines, trace small wood chips, rare coarse sand, trace reddish — (N=3)
. oxide staining, dark gray.
77 N e L
] ML | SILT, stiff, damp to moist, trace fine sand, contains wet sand 56 510,12 0.6
lenses, dark gray. —_— (N=23)
25 | L
ML [ As above, occasionally taminated (some brown laminae and 57 59.10 2%.1
T organics, some wet sand lenses. J_ (N=19
i Bottom of boring: 27 feet.
30 Drilling Method: Hollow-stem auger 0 to 27 feet.
= Sampling Method: 2-inch-0.D. standard penetration sampler
. driven using 2 140 lb. hammer with a 30-inch drop.
i Groundwater encountered near ground surface during drilling.
r Boring backfilled with bentonite chips.
35
40 |
LEGEND: T 2" 0.D. Split-Spoon Sampler GROUNDWATER seal

)

©

|3¢] Group Northwest, Inc.

|

Geotechnical Enpginects, Geologists, &
Envirogmental Scleatlsts

BORING LOG

PROPOSED RESIDENCE

5637 E. MERCER WAY
MERCER ISLAND, WASHINGTON

JOB NO. G-3827

DATE 3/11/2015 PLATE A3
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GENERAL NOTES

1.
2

FIELD SURVEY AND MAPPING PERFORMED BY CHS ENGINEERS, LLC.

APPROXIMATE LOCATION OF UNDERGROUND UFILINES OR STRUCTURES SHOWN. THE
CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONARY MEASURES TO PROTECT
THE UTILMES GR SIRUCTURES SHOWN AND ANY OTHER UTHLITIES OR STRUCTURES
QH THE PROJECT SITE.

ALL WORK SHALL BE PERFCRMED N ACCORDANCE WITH APPUCABLE LOCAL,
STATE, AND FEDERAL LAWS. ALL WORK SHALL CONFORM TO THE STANDARD
SPECIFICATICNS,

THE CONTRACTQR SHALL BE RESPONSIGLE FOR LOCATING ALL EXISTING
UNDERGROUND UTILITIES. CALL UNDERGROUND UTILITY LOCATE SERVICE AT
TELEPHONE NUMBER 1-B00-424-5353 A MINIMUN OF TWD WORKING DAYS PRICR
TO ANY EXCAVATION.

OVERMEAD ELECTRICAL POWER, TELEPHONE, CABLE 7¥, AND OTHER QVERHEAD
UNES ARE GENERALLY NOT SHOWN. DETERMINE THE EXTEMT OF HAZARDS OR
IMPACTS ON CONSIRUCHON ACTIVITIES CREATED 8Y OVERHEAD OR UNDERGROUND
ELECTRICAL POWER, TELEPHONE, CABLE Tv, AND OVHER LINES IN ALL AREAS, AND
FOLLOW PROCEDURES DURING CQMSTRUCTION AS REQUIRED BY LAW AND
REGULATIONS. TAKE WHATEVER PRECAUTIONS AND REMEDWAL MEASURES THAT MAY
BE EEE\L‘EEEED 10 PROTECT PERSONS AND PROPERTY AND TQ AVOIE DISRUPTION
QF .

MATERIALS REQUIRED FOR FiLL, BACKFILL, AND OTHER WORK wWiLL BE SECURED
BY THE CONTRACTOR FROM A SITE MELTING ALL OF THE REQUIREMENTS USED IN
THE SPECIFICATIONS, THE SITE WILL MEET THE tOCAL. STATE, AND FEDERAL
REGULATIONS RECWIRING HEALTH, SAFETY, AND THE PUBUC WELFARE.

BYPASS FLOWS DURING THE CONSTRUCTICH, ARD DURING THE REPLACEMENT,
MODIFICARIGN, OR RESTCRATION OF EXISTING FACILITIES.

NGO WORK SHALL COMMEMCE FRIOR TO A PAE-CONSTRUCIION CCNFERENCE AT
THE CIFY OF MERCER ISLAND.

SURVEY INFORMATION

1.

BASIS OF BEARINGS AND BOUNDARY COMTROL: PLAT OF PARKWOOD ESTATES,
V.63, PG. 86-B7; PLAT OF PARKWOOD RIDGE, V.76, PG. 81-82.

DATUM: NAVD 1929,

BENCHMARK: Wi 1071 - BRASS NAIL WITH PUNCH IM CONCRETE IN MONUMENT
CASE AT INTERSECTION OF (SLAND CREST WAY AND SE 54TH STREET.

BENCHMARK: 284-3-1 - NORTHEAST CORMER OF 4"x4" COMCRETE MONUMENT,
0.04+ /- ABOVE BRASS, IN CAST AT WTERSECTON OF SE S54TH STREET AND
HIST AVE SE., ELEV 342.56

CONSTRUCTION NOTES

VERIFY THE LOCATIONS, ELEVATIONS, DIAMETERS, MATERIALS, AND OTHER
PARAMETERS OF EXISTNG FACILITIES TO WHICH NEW FACILITIES CONMECT BEFORE
ORDERING MATERIALS.

IN~WATER WORK FO BE CONSTRUCTED DURING PERIQD IDENTFIED IN HPA PERMIT
{JUNE 15 TO SEPTEMBER 30).

MAINTAIN A MINIMUM ONE LANE OF TRAFFIC ACCESS AT ALL TIMES OM EAST
MERCER WAY THROUGH PROJCT AREA DURING CONSTRUCTION. SEE
SPECINICATIONS FOR TRAFFIC COMTROL REQUTREMENTS.

GROUNDWATER WILL BE EXCOUNTERED DURING WORK.

SECTION INDICATOR AND DETAIL CONVENTION

DRAWING OM WHICH SECTION IS CUT (OR OETAL IS CALLED DU
SECTION LETTER (DETAIL NUMBER)

\C-Z/~"~— DRAWING REFERENCE NUMBER ON
WHICH SECTIOM/DETAL APPEARS

DRAWING ON WHICH SECTION APPEARS (OR DETAL)

SECTION LETIER (OETAIL NUMEER)
SECTION 9
DESCRIPTION c-i
DESCRIFTIONZ \/\\._. BRAWING REFERENCE NUMBER
SCALE: OH WHICH SECTION 1S CLT

OR OETAL IS CALLED QuT

TEMPORARY EROSION AND SEDIMENT CONTROL NOTES ABBREVIATIONS LINE TYPES LEGEND
1. THE IMPLEMENTATION OF THE TESC PLANS, AND THE CONSIRUCTION, AC ASBESTOS CEMENT —_ —— ' PERMANENT EASEMENT
MAINTENANCE, REPLACEMENT, UPGRADING, AND REMOVAL OF THE TESC FACILITIES ARPROX APPROXIMATE _ PROPERTY BOUNOARY _DESCRIPTION _SYMBOL
IS THE RESPCNSIBIUTY OF THE CONTRACTOR UNTL AL, CONSTRUCTION 1S AVE AVENUE
APPROVED AND THE SITE 15 STABILIZED. WG AVERAGE — e ———iie—— - WAJERCOURSE CEMIERUNE EXISTING LOG REUSED
& BOULOER CASCROE X X Xee X X—  CONSTRUCTION LIMITS
2. THE BOUNDARIES OF THE CONSTRUCTION LIMITS SHOWN 0N THE PLANS SHALL BE c CONIFEROUS TREE
CLEARLY FLAGGED PRICR TO CONSTRUCTICN. NO DISTURBAMCE BEYOND THE c8 CATCH BASIH EDGE OF FILLED CHANNEL CONFEROUS TREE %
CONSTRUCTION LIMITS 1S ALLOWED. THE CLEARING LIMITS SHALL BE MAINTAINED cL CEWTERUNE . WESLAND BOUNDARY
BY THE CONTRACTOR FOR THE DURATICN OF CONSTRUCTION. CONC CONCRETE o
euP CORRUGATED METAL PiPE —85——8§5——55——SS—  SANMERY SEWER (EXIST) CECIQUOUS TREE
3. THE TESC FACILITIES MUST BE CONSTRUCTED PRIOR 1O, AND i CONJUNCTION oY CUBIC YARD - -
WIH, ALL WORK SO AS TO ENSURE THAT THE TRANSPORT OF SEDIMENT 1S o DECIDUOUS TREE —ss ss 58 S5 —  SANITARY SEWER (WEW) 106 AND NUMBER —
MINIMIZED., DIA, DM DIAMETER
DWG DRAMING BOULDER O
4, THE TESC FACKLITIES SMALL BE INSPECTED DAILY BY THE CONTRACTOR, AND £ EAST
MAINTAINED TO INSURE CONTIHUED PROPER FUNCTIONING. Ehc §L5V Ehﬁc‘;’gggg WATERCOURSE STABILIZATION LIMTS — =
5. ANY AREAS OF EXPOSED SOKLS, INCLUDING ROADWAY EMBANKNENTS, THAT WiLL ExisT, EX EXISTING 200 WD 5
NOT 8 DISTURBED FOR SEVEM DAYS OR MORE, SHALL BE STABILIZED WITH E{: EE?%E CONTROL L0G
N . 3 NG},
APPROVED TESC METHODS {£.G, SEEDING, MULCHING, PLASTIC COVERING) o GRADE SonTRo WETLAND "
B.  ANY AREA NEEDING TESC MEASURES THAT DO NOT REQUIRE ATTENTION SHALL BE HOPE HIGH DE'T‘S"Y POLYETHYLENE
ADDRESSED WITHIN SEVEN (7) DAYS. momz :mzw AL
7. THE TESC FACILTIES ON INACTWVE SITES SHALL BE MSPECTED AND MAINTAINED A :.Ewu m‘g v%g‘gﬂ'%’gams
MMMUM OF ONCE A MONTH, GR WITHIN FORTY-EIGHT (48) HOURS FOLLOWING A e MAXUM :
STORM EVENT. o MANSOLE ROHT-OF-WAY '\ !
EOUNDARY
8 AT MO TWE SHALL MORE THAM 3 FEET OF SEDIMENT BE ALLOWED 70 ::;‘N :mﬁﬂém i
ACCUMULATE WATHIN A SEDIMENT TRAP. M NORTH e
—
9. STARUZED CONSTRUCTION ENTRANCES SHALL BE USED WHERE POSSIBLE WHERE ne NORTCAst AL & -
VEHICLES WILL EXIT A CONSTRUCTIOH AREA ONTO PAVEMENT. STABILZED WIS NOT 10 SCALE RECONSTRUCT -~ — ;ngmr
CONSTRUCTION ENTRANCES SHALL BE IN ACCORDANCE WITH STANDARD PLAM 1-14. PL PLACE, PROFERTY LME DN TOLLOHING - saoumaaf
10.  THE PAVENENT SHALL BE CLEANED AT THE END OF EACH CONSTRUCTION DAY IF Rie L. AuLOREE - CONSTRUCTION //
SEDIMENT 1S DEPOSITED ONTO THE PAVEMENT DUE 70 CONSTRUCTION ACTMIY 3 ST0RY DRAN -
AND/CR VEHICLES —_— 7
- SE SOUTHEAST _ S 2
1. WHERE STRAW MULCH FOR TEMPORARY EROSION CONTROL IS REQUIRED, (T SHALL g; gf,ﬂ’ﬁ}gfg?m —ta0—— o / uH
BE APFLED AT A MINIMUM THICKNESS OF 2 70 3 INCHES. —
STA STATION —_— /
5T STREET ==

12, UPON CONCLUSION CF CONSTRUCTION, THE CONSTRUCTION STAGHG AREA SHALL
BE RETURNED TO ITS FRE~CONSTRUCTION CONDITION AT A MINIMUM. ANY AREAS
OF EXPOSED SOILS SHALL BE STABILIZED AND SEEBED.

13, REFUEUNG AND MAIMTENANCE OF CONSTRUCTION £QUIPMENT SHALL OCCUR A
MNHUM OF 20 FEET AWAY FROM ANY STREAM.

14, ST FENCES SHALL BE INSTALLED AT THE LOCATIONS INDICATED BY THE
ENGINEER IN THE FIELD, SILT FENCES SHALL BE IN ACCORDANCE WITH STAKDARD
PLAN I1-4, SILT FENCE.

15.  INSTALL SEDIMENT TRAP AT THE DOWNSTREAM END OF THE STREAM
CCNSTRUCTION. SEDIMENT TRAP SHALL BE IN ACCORDANCE WITH STANDARD PLAN
1-14, WATER COLLECIED IN THE SEDIMENT TRAP SHAIL BE DISCHARGED OUT OF
THE CONSTRUCTION AREA AT LESS THAN 50 NTU TURBIDITY. CONTRACTOR SHALL
PREPARE A SEDMENT TRAP DESICH AND SUBMIT IT T0 THE ENGINEER 7O REMIEW.
NO EARTH-DISTURBIMG ACTIMITY SHALL OCCUR PRIOR TO THE APPROVAL OF THE
SEDIMENT POND PLAM.

16, TESC MEASURES (E.G., SEDIMENT TRAP, SILT FENCES, FLAGGING, STABILIZED
CONSTRUCTION EHTRANCES) SHALL BE COMPLETELY REMOVED UPON COMPLETION
OF THE CONSTRUCTION UNLESS INDICATED OTHERWSE BY THE ENGINEER.

17, TESC MEASURES SHALL BE USED WHERE APPROPRIATE IN THE CONSFRUCTION
AREA, CONTRACTOR SHAUL PREPARE AN EROSICH AND SEDIMENT COMTROL PLAN,
AND SUBMIT IT TQ THE ENGINEER FOR APPROVAL. NO MATERIALS SHALL BE
BROUGHT INTO THE SITE PRIOR TO APPROVAL OF THE TESC PLAN,

TESC TEMPQRARY EROSION AND SEDIMENT CONTROL

; MR
v TYPICAL =5 =
VERT VERTICAL -‘-'lr W 7

W VAR SURF Pt o
WSEL WATER SURFACE ELEVATION E — ]

!
¥
]
N

,.%_n_

L

e

EDGE OF
GRAVEL PAVEMENT
~ SHQULDEEQ&
Al & ~ ~
RECORSTRUCT ~ —_—
DIFCH FOLLOWING S~

C{\]H‘:ETRUCHON ——

—

STAGING PLANA@ g B 8 20 P
SCALE: 1"=20" == K B S
Scole Fest

e CITY OF MERCER ISLAND PROUET MADCR:
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— R.W. Bock, Inc. 458 WATERCOURSE STABILIZATION PROJECT e
/e 1001 Fourth Avenua, Sulte 2500 ’ . "
— preg— (52%“6’;‘:;‘5‘?72%‘5“‘10"“ LEGEND, ABBREVATICNS AND NOTES —
Bﬁéfs _gutug%r;l“gﬂ 0 |s/15/07 1SSUED FOR BID G=2
O oosepmy 1~ | REV | DATIE  |CHK'D|APP'D REVISION DESCRIFTION

CIPYROA Jooa, Ry, BEOL AL MGHTS RSO




v}

\\IY

o,
%
<

L e Pgufznn'—’

209
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i\ PROECTTREE  m
i\ ACROSS CHANNEL

WETLAND /

==LIMITS OF CONSTRUCTION

PROPOSED TRAIL, SEE TRAIL
AND LANDSCAPE DRAWINGS

20FT LOMG x 4FT
HIGH ROCK WALL,

REROUIE CREEK FROM STA 5+70 10

V

/

/\zu LF FENCE % STA G415, ENGR 10 FLAG
APPROXMATE
WATERCOURSE
STABILIZATION

7
BECIN STREAM WORK /
STA 5+60 /

| ]
. SEE NOTE 4

LmiTs

EXCAVATE, EXISTING ssnmem/
POND, SEE MQIE 7 /

//
..—-—:-'__-, V .-

SEE"KOTE 5

) 28 .::-:._ A"}

A

E—R\E_-—E__ E——F : d 5\ Iy .
EASEMENT

el 0 /
T
[~

S

e - s -
g_& \,_ ;Xﬁ’z\ +/+

e p 6"C 30D Fuc

A N

xooo e fl -

Ny
: A
1]

\‘\ _?,/Exm

REMOVE ‘\\,-c/
E

g

Vs

200 H2

205 NOTES:

1. AL TREES TO BE PROIECTED AND REMAIN EXCEPT AS SPECIFICALLY
CALLED OUT T0 REMOVE.

195

in 15

200 2. EXISTING LwD gDOWHED LOGS) CAN BE REUSED, LOGS WAY 8E
QUTSIDE CONSTRUCEHIOR LimiTS,

3. HO MECRANICAL EQUIFMENT ALLOWED ON WEST OR SOUTH SIDE OF
WATERCOURSE

a0rToM 192,75

180

cul 1on
Stt—too— o —

185
4. LOCANCN OF ROCK WALL SHOWM 1S APPROXMATE AND SHALL BE PIELD
LOCATED PRIGR TO CONSTRUCTION, FiNAL LOCALION 10 BE APPROVED
BY ENGINEER, ROCKERY WILL BE INSTALLED AFTER EQUIPMENT IS NO
LONGER NEEDED WEST OF THIS LOCATION. TEMPORARY FILL OR

&
v

STA—F+d
10P 1838
BOTION }B34

STA 7440 $ILL LOG, WO 15

10P 1830
BOTIOM 3875

CRARREL € 1BL.3

190 SUPPORT WILL BE NEEDED AT THIS LOCATION FOR UPSTREAM
CONSTRUCTION.

5. CREEK FLOWS BENEATH EXIST LOGS AND TREE ROQTS HERE. REMOVE
LGS AND FILL VOID TG HEIGHT REQUIRED FOR CHANNEL RELOCATION.

180

SIA 7425
STA 7]H>20

CLAY

SIA 7404
MATCH EXISHKG

WATCH EXISTING

STA 6+75

185
6. LOCATION OF CONSTIRUCTION LIMITS SHOWN 1S APPROXIMATE AND
SHALL BE FIELD LOCATED PRIOR 7O CONSTRUCTION.

7. MWAX SURFACE AREA Cf SEDIMENT POND EXCAVATIOM 1S ABOUT 100

PROPOSED GRADE Of
WATERCPURSE CENTHRUNE

175

—

/
7
i

{80 SE.  MAX DEPTH SHALL NOT EXCEED 3 FT.

8. PLACE CLAY BAGS BELOW LOGS OR INSTALL ADDITIONMAL LOGS DOWN
TQ EXISTING STREAM BED.

EXISTING (RADE OF

170

wmncoursc CENTERY nz—/

SILL LGG
NO. §, T¥

L

STA 6435
CHANNEL. 1E 168.8

CLAY DAj

TA 6425

QLAY DAt

5+85
CHANNEL [E t46.4

176 9. PROTECT HUB AND TACK CONTROL POINIS,

10. EQUIPMENT WORKING (N STREAM SHALL BE NO WIDER THAN & FT AND
LESS THAN 9,000 LBS UNLOADED. MAIERIAL DELNERY WilL BE VIA
CREEKBED ONLY UPSTREAM OF STA 840D

MATCH LINE — SEE DWG C-2

=1}
tn

/]

’ q
’_..

/ s1A 6hoo
I CLAY
STA 5+75

CLAY DAM

SHEBLD

+60 BEGIH WORK

170
11, ADDITIONAL OMSITE WOODY MATERIAL SMALLER THAN 6 IN DIAMETER
WILL BE PLACED IN THE STREAM AS DIRECTED &Y THE ENGINEER.
PLACEMENT OF THIS MATERIAL IS INCIBENTAL.

160

WAICH ERST ST

STA

!
/
7

165 12, CLEARED MATERIAL WILY BE DISPOSED ON CITY PROPERTY AT THIS
SITE, AS CIRECTED BY ENGINEER.

13. LOG PLACEMEMT AND QRIENTATION SHOWN 15 APPROXIMATE. LOG
LOCATIONS SHALL BE FLAGGED HY THE ENGINEER PRIOR 10

290

160 PLACEMENT, THEN VERINED AND APPROVED BY THE ENGINEER AFTER
i PLACEMENT.

0 5§ D 10 20
el ——

7+80 7+80 7+70

7460 7+50

7+10 7+00 6+90

WATERCOQURSE

SCALE:. HORIZ 1"=10"

6+10 6+00 5+80 S5+80 5+70

200 Scata Feat
5+50 { 2 10

1°25'=0"

Scafe Feet

—
DESICNED

sS85

JF /P
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NOTES:

). AL TREES TO BE PROTECTED AND REMAIN EXCEPT
AS SPECKICALLY CALLED OUT TO REMOVE.

2. EXISTING LWD {DOWNED LOGS) CAM BE RELSED.
LOGS MAY BE QUTSIDE CONSTRUCTION LIMIIS,

EXIST 12 IN HOPE
\\ STORM DRAIN e

- , 7_&0/ \\ & / TETLAND BOUNDARY —=X_
s v }/ ; ‘-_:‘/ .
\ Lo WETLAD BOUNDARY ™
© SEE NOTE 2 -
& 0 4
’ \ | /‘/-x
) «=—*"_SE. NOTE 10

______ : NEW 6 IN HDPE SEWER PIPE, =

A
TRENCH BENEATH STREAM ¥,
0130 —/ y .
APPROXIMATE WATERCOURSE D)
h

3. NO MECHANICAL EQUIPMENT ALLOWED ON WEST CR
SOUTH SIDE OF WATERCOURSE,

l SEE NOTE 2 /H/ P \
ﬁ"/ ; 4 LOCATION OF BURIED SEWER IS APPROXIMATE.
' CONTRACTOR 70O FIELD LOCATE,

NGO —— STABILIZATION LIMITS Je x
L] F—== r“"‘\ | L S oy
9 == . oW L s e RS b 5. PPE MIN SLOPE 2%, MINIMUM BENDING RADIS IV
N = . S 7 %l“ﬁl‘ g ACCORDANCE WITH MANUFACTURER'S
. == ol ! A —a o RECOMMENDATION
o et =Rk S :
o - — — 5 =X = ~-q" A 8  REMOVE ALL GABIONS N STREAM BETWEEN STA 7+50
4 A - AND 9+00. HOT ALL ARE SHOWN. REMOVE
N * / I ’ WiRE OFFSITE.
END STREAM WORK K O~ N
STA 10+00 NEW ABOVE GROUND , . s =) . . 7. FINAL WATERCQURSE ALIGNMENT WILL NOT FOLLOW
S~ IN KOPE SEWER 45 AN, AN\ X DIRECT SEWER ALGNMENT AS SHOWN. WATERCOURSE
, PIFE, SEE NOTE 5 * 2y IR S @D - ALIGNMENT SHALL BE SINUCUS TO MMIC EXIST
, % \ n ALIGNMENT AND SHALL BE STAKED IN-FIELD BY
EE HOTE : L < SEE ENGINEER SUBSEQUENT TO INSTALLATION OF NEW
S =% 18" C
HOTE 13 SEWER PPE,
H& T 46 12" 6
* a CUT AND REMOVE SNAG. LEAVE 'STUMP. REUSE woOD
, ELEANQUT /" / / PLuG EXIST 6 IN AC SEWER PIPE sE 36" kS DRECTED BY EHGNEER, -
CONCRETE. ANGHOR & J o< EMERGES FROM BANK HERE, SEE NOTE 2 N 2
i / [~ \— REMOVE ABOVE GROUND AC 9. EQUIPMENT WORKING N STREAM SHALL BE NO WIDER
COUPLING < EXIST & I AC SEWER PIPE TO STA 8400 R\ THAN 6 FT AND LESS JHAN 9,000 LBS UMLDADED.
g SEWER PIPE = MATERIAL DELIVERY WILL BE VIA CREEKBED ONLY
EXIST 6 IN AC SEWER, _—¥ 5 / UPSTREAM OF STA B400,
SEE NOTE 4 ¢ N,
10. PROTECT HUB & TACK CONTROL PCINTS,
AN S PLUG AND ABANDON EXIST PLAN
=, \ . UNDERGROUND & IN AC SEWER PIPE ~alL TN 11 L0G PLACEMENT AND ORIENTATION SHOWN IS
s 15° BEND SCALE: 17=10 APPROIMATE, LOG LOCATIONS SHALL BE FLAGGED BY
& el THE ENGINEER PRIOR TO PLACEMENT, THEN VERFIED
. . o AND APPROVED BY THE ENGINEER AFTER PLACEMENT.
S
r o . g3g 12 CONNECT NEW & IN HOPE SEWER PIPE 10 EXST 6 IN
e & = AC SEWER PIPE WiTH ROMAC, TYPE 501 FIPE COUPLER.
. e =
E = = 13, REMOVE 3 FT HICH LOG WER,
~— \ 8 SE
225 = e = 235
] = [
g [T=Ep 3 5
g (=] ! lad -
o TN ] g 2
220 ST 7 % - = 220
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2,

OF BANK

NG
TCP STREAM

COBBLES

CONCEPTUAL DETAIL IS SHOWN IN 10 F{ LENGTH. CONTRACIOR SHALL
DUPLICATE CONFIGURATION TO MATCH LENGTH WEEDED.

INSTALL RANDOM RQCK PROTRUSION AND PLACEMENT 70 PROMOTE CASCADING
WATER.

TYPICAL PLAN OF ROCK PLACEMNT /1 1\
WATER COURSE STABILIZATION \C-LAL-L/

SCALE: NONE

i’

10P OF SIREAM‘,

COSBLES Ny
WATERCOURSE,

REVEGETATION, SEE
LANDSCAPING PLANS:

2

v

10P OF STR

COBELES
WATERCOURSE

INVERT

THICKNESS OF
STREAM COBBLES ©

16" MIN

REVEGETATION, SEE

LANDSCAPING PLANS
THE INTEHTION IS 10 CREATE A
ROUGH, NOT SMOOTH, CHAKNEL.
RANDOM ROCK PROTRUSICNS NEEDED
T0 PROMOTE CASCADING WATER

SEE NOTE 2
SEE NOIE 2

2" MiH, 5 MAX i

WASHED IN i
SANDING MIX

AS NEEDED

EXISTING GROUND

BANK RECRADIMG OMLY

ADDIIONAL FILL BELOW STREAM

COBBLES MAY BE NATIVE, STREAM
COBBLES, GRAVEL BACKFLLL FQR PIPE

S5TA 3465 TO STA 8+00
STA 9460 TO STA 9485

TYPICAL SECTION A A Y A

WATER CCURSE STABILIZATION -
SCALE: NONE

ZONT BEDDING CR SAMNDING MIX

REVEGETATION, SEE
LANDSCAPING PLANS

J

L Ve
Ioe oF smsm

SEE NOTE 2 SEE NOTE 2
2 MM, 5" MAX |

REVEGETATION, SEE
LANDSCAPING PLANS

THE INTEWTIGN IS TO CREATE A
RQUCH, NOT SMODTH, CHANNEL
RANDOM ROCK PROTRUSIONS NEEDED
10 PROMOTE CASCABING WAIER

hd /

WASHED I l
SANDING WX

BANK REGRADING

COBBLES

WATERCOURSE
INVERT

THICKNESS OF

N

\

GRAVEL BACKFILL [ ]
FOR PIPE ZONE

OMLY AS NEEDED

EXISHING GROUND

ADDITONAL FILL SN THIS 20NE MAY BE
NATVE, STHEAM COBBLES, GRAVEL
BACKFAL FOR PIPE ZONE BEQDING CR
SANDNG MiX, TYP BOTH SIDES

BEDDING —\‘i—@/FNN & HDPE SEWER FIPE

12" APPROX |

STA 8400 TO STA 9+60

TYPICAL SECTION BY 8 VB
WATER COURSE STABILIZATION & PPE TRENCH\ -~ AC-8 A\L-8/
SCALE: NOME

TOE OF CHANNEL
ﬁ i

NOTES:

MATERIAL EXCAVATED FQR FIPE MAY BE REUSED
FOR STREAM COBBLES QR SANDING MAX IF
SPECIFICATIONS ARE MET.

INSTALL EROSION CONTROL MATTING W LOCATION
DIRECTED BY ENGINEER. STAKE IN ACCCRDANCE
WTH WSDOT STA PLAN 1-1).

V' OF COVER MUST BE PROVIDED DURING
CONSTRUCTION TO AVCID DAMABE TO PIPE.

e —————————
COPTRCHT 2004, X9, BECC AL RCHTS PESERVD

INVERT
\
PROVIDE 6-8 INCHES ’\_ EXISTING CHANKEL |- BAG wiDE APPROX STREAM ! i
BETWEEN TOP OF CLAY DAM 6D /— INVERT | {
AND WATER COURSE INVERT . / \ { \
CLAY BAGS, TYP (S
f ‘ 1 \ ggw DROP AS SHOWN
l —————————— ON PROFILE
] = 1
e ] "\Ex\_‘_—' _____ 1
STREAM COBBLES [ ! . \ \ 72 '0?'7‘7.?.
== - === - Y l = \ { SEAL GAP VT HEAVY CANVAS R PLANE LOGS WHERE
1. CONSTRUCT CLAY DAMS AT LOCATONS SHOWN IN PRORILE. \ A { [ mtstc:tm W/UNGALVANIZED THEY MEET
_____________________ _——— oL
2. PLACE CLAY BAGS LENGFHWISE ACROSS CHANNEL. \_ EXISTING CHANNEL { / \ \ LOWER LOG IF Eé‘lb;os
BED (.‘_I ! SHOWN ON PROFILE 10 FiT
CLAY BAGS
TYPICAL SECTION 7T SECTION JaY DETAIL WA SECTION TN
CLAY DAM - CLAY DAM - StL 106G, TYP c-1 A\ -2 SIL LGS -
SCALE: NCNE o/ SCALE: NONE o/ SCALE: NONE SCALE: NONE N
HESGHED CITY OF MERCER ISLAND PROUECT MRGGLR:
SBS PARKWOOD TRAIL AND SUBBASIN 11-01026-10000
— R.W. Beck, Inc. 458 WATERCOURSE STABILIZATION PROJECT — —
/P 1001 Fourth Avenus, Sulta 250D ) s ) "
Seattls, WA 98154-1004
y WAT] "
-~ (206) 695-4700 ATERCOURSE DETAILS Py yve—p—
m’.&;ls _%gzugﬂ]qngq o |6/15/07 I5SUED FOR BID SHEET 1 OF 2 C-3
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24 o [ EXIST 6 IN AC ot CLEAngUt = APPROX FXIST GROUND LWD TABLE
WITH CAR
@ APFROX
A | — BACKFILL FiPE TRENCH WITH NATIVE TYPE_[LENGTH (FT) COMMENTS
T~~~/ MATERIAL, COMPACT TC 90% DRY v | 106 20-25 1.3
=Ll DEWSITY, SEE NOTE | 2 | 06 | 20-35 1
235 pram > — DAYLIGHT HDPE_PIPE_AD E e 30-75 1
A, =" PLACE §N EXIST GROUND, 3 106 20-75 i
INSTALL| BENDS AS REQ[URED LS e T o O = A AT e
M6 IN WYE N £ [T 10-15 1
NEW & IN QUTT-FUSED HO$E = 7 (06 10-12 13
SEWER PIPE RN ] LOG 0-12 .
= 23 N 9_1 10G 0-12 ;
& \— RoWaC PO COUPLER, TYPE 500, SR e 10-1Z 2
- AND 2FTx2FTx2fT CONC ANCHOR L EiFE 10 RE-ENTER : =3
71106 17215
g BLOCK, SEE ROTE “‘\\\ CROUTD 13 GG 12215 £
% == 4| 106 10=12 T3
225 T ) 15 [ LBG{ 10-12__ [ SEE _DEL_2, ST G35
=] Rt 5 [SHL 0G| 10-12 _|.GEE BE[ 2. SAT C=3
7 SILL LO% {1012 7§ SEE DAY 7, SHY C-3
™ - Sl [ 0-12 SEE DET 2, SHY -3
el 0G 2=13 1
20 LOG 2-15 1
- HOIES: % A o[ I 5 1 1
L 22 LGG 8-12 i
1. PPE TRENCH WIDTH SHALL NOT EXCEED) 2 FY. / LI ¥
) 4 LGS =12
2. POUR ODNCRETE AGANSF UNDISTURBED |EARTH SUCH APEROXIMATE _A yEu T =
THAT ANCHOR IS KEYED|INTO UNDISTUREED EARTH WATERCOURSE] STA 9+50 261 L0G [F 1,3
7 LATERALEY AND VERTICAULY BELOW NEW [PIPE. 7 0 =
%g [0G 7-15
Kol 5
PROFILE £ I 82 T3
NEW SEWER PIPE £-2 3T 106 17-15 i
SCALE; 17 = 4 [32_[SILL \0C | _9-12 | SEE OET 2, GHT C=3
33 A 18-20 ]
) [0G 12-15 1
NOTES:
N . 1. PLACE LOG IN STREAM CHANMEL AS SHOWN ON PLAN. LOG IS NOT
. ANCHORED. AT LEAST ONE END AND A SEGMENT OF LOG SHALL BE M
\L=3/ CONTINUOUS. CONTACT WITH WATERCOURSE.
2. STACK LOGS ALONG RIGHT BANK AT 1H:1Y SLOPE AS SHOW ON C-s,
SECTION STA 7+25. PLANE LOG O LOG-10G INTERFACE.
\ TEmTeT 3. PLACE SMALL wOODY DEBRIS ON UPSTREAM SIBE OF LOG AS DIRECTEC BY
: ENGINEER,
BACKFILL FOR
ROCK WALL 4
c
GRAVEL - HEW STREAM
BACKFILL CHANNEL
FOR DRAINS, -
APPROX 18 P
™ DEPIH /
{
6 IN Dia
PERF PVC
PIFE
ROCK FOR ROCK WALL
DETAIL 7N
ROCK WALL AT STA 5320 [
SCALE: NONE \J
NQIES:
1. ROCKERY MOT SUITABLE FOR CONSTRUCTION
EOUIPKENT LOADING.
e CITY OF MERCER ISLAND PROJET FOTER:
S8S PARKWOOD TRAIL AND SUBBASIN 11-01026=19C00
e, R.W. Beck, inc. 458 WATERCOURSE STABILIZATION PROJECT -
/o 1001 Fourth Avenue, Suite 2500 ) 8 ’ "
Seattle, WA 98154-1004
' u AILS - -
AL (208) 695-4700 WATERCOURSE DETAIL TP
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NOTES:

1. ELEVATIONS AND SECTIONS ARE APPROXIMATE
AND BASED QN FIELD TAPE MEASUREMENTS.

2. FIlL MAY BE NATIVE, STREAM COBBLES. GRAVEL

ﬁACKﬂLL FOR PIPE ZONE BEODING, OR SANTANG
.
175
170 T 3. SEE ALSO TYPICAL SECTIONS:
7 p ]
- i ~< -
£kis]crainpl Tip 4o _ = e ! = ] 4. HEW/REUSED LWD NOT SHOWN.
B 15 = =r1 g F ey had W ~ 5 ALL SECTIONS LOOKING DOWNSIREAM,
. s 170 =
& SR d 1T S s I= 6. HG STREAMBED FILL REQUIRED BETWEEM STA
= h . g ik T T hu E¢75 AND STA 7+00.
S T 4 & & smtm-CREATED
& 160 ~— COBELES, = U i‘“; Pl
A4 |
165
160 : P 1
-0+10 -0405 0+00 0+05 0410 -0+15 -0+10 ~0+05 0400 -0+25 ~0+20 ~0+15 -0+10 -0+05 0+00
SECTION SECTION SECTION
CREEK STA 5475 CREEK STA 6+00 CREEK STA 6425
SCALE: 1°=4' SCALE: 1"a4’ SCALE: 1"=4’
180y
LY
Y
b 1801 Lokarad
\\ i ] 85
175 -l N
2 ™~
\ L fa ~k L
‘ 4 175 R TR
d-F 180 I N .
(N5t odx LA T~ ]
170 29 =L 1_C L7 RAIE]6
[l 1) 170
-0+10 -0+05 0400 0405 0+10 -0+10 -0405 0480 0405 -G+20 -0415 -0310 ~B405 0+00 0+10 0+15
SECTION SECTION SECTION
CREEK STA 6+50 CREEK STA §+75 CREEK STA 7+00 .
SCALE: 1"=4' SCALE: 1"=4" SCALE: 1"x=4'
150
hY
\. e -
185 K LSt (helto -t T ikl e e e el e i i
A= R | REMER LA 185 3
7 : 7 HEGRAIE AS N )
s €070 AT 21 o 50 h
1
0,70 8] ~
180 S!EE Eocs
[ 1 180 T [ [
-0410 -0+05 0400 0405 ~0+15 -0410 ~0+05 0+00 0405 0420 -0+18 ~0+10 -0+05 0+00 0405 0+10 0+15
¢ 2 8 4 8
-0 —————
SECTION SECTION SECTION Scole Feet
CREEK STA 7425 CREEK SIA 7450 CREEK STA 7475
SCALE: 17=4' SCALE: 1°=4' SCALE: 1"=4
BESoND TITY OF MERCER ISLAND PROILCT WVBER:
sAS PARKWOOD TRAIL AND SUBBASIN 11-01026- 0000
T R.W. Beck, Inc. 458 WATERCOURSE STABILIZATION PROJECT ——
1001 Fourth Avenue, Suite 2500 ' "
F/Pu Seatils, WA 98154-1004 :
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[l
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NOTES:
20 - 1. ELEVATIONS AND SECTIONS ARE APFROXIMATE
€0 —JEXIST [GROURD, [TYP 205 - = AND BASED ON FIELD TAPE MEASUREMENTS.
ik - il b 1= N 2. FIL WAY BE NATIVE, SIREAW COBBLES, CRAVEL
= [~ = ~ N BACKFILL, FOR PIPE 20NE BEDDING, OR SANDING
Vv ; - B 205 ‘ N =T N
/]
) 195 SRt : 200 ol f r 3. SEE ALSQ TYPICAL SECTONS: @
e PPERO SEEHOT B l“"‘- SHENOE B vP SIRGTPIPE G 5 nz AbE 'r,: 4, NEW/REUSED LWO NOT SHOWN,
FSHaN = — = 4
[ [T o i [ 200 | 5. GRAVEL BACKFILL FOR PIPE ZONE BEDDING.
3
-~0+13 -0+10 ~0+03 D+00 0+05 8410 -0+10 -0403 D+00 0405 =-0+10 -C+05 B+00 D405 0410 6. ALL SECTONS LOOKING DOWNSTREAM.
SECTION SECTION SECTION
CREEK STA 8405 CREEK STA 8+25 CREEK STA 8450
SCALE: 174 SCALE: 1"=4" SCALE: 1"=¢"
| 225 -
=
220 L
215 — 4
e p = i -1
A 4~ 220 rf
2 4 - !
=) A + - = =
TR kD 215 =k - i S - 1l
210 "\- *'.C 2 [ -~ a‘xh’ N
SLAAD g
b
L=~ ’__-I 215
EXNSTRG] PITE AIPE ¥ ES G PIPE ==
—5?!-9'01?" 210 N ¢
205 ' | 1
-0+05 G+00 0+05 0+10 0415 -0+10 -0+05 0+00 0405 0410 0415 -0+10 -0+05 0400 0405 0410 0415
., SECTION SECTION SECTION
CREEK STA B+75 CREEK STA 9+00 CREEX STA 9+25
SCALE: 1"=4' SCALE: 1"=4' SCALE: "=+’
238 -
!“ T
’/
i 230
225 hd -
i | -t =1
rd i . -
ke B0 Y yd 4 A
Rt = 225 AN »
220 % 5.8 N -
2} ~ 1 -
¥ = FsF
FRL TN DI HL] FIFE
215 1
~0+10 =405 0400 n+ns n+1n n+15 ~D+15 -0+10 -0+05 0400 0+05 0+10 0+15 0420
SECTION SECTION 4 2 1 4 5
CREEK STA B+50 CREEK STA 9+75 UELIR == i
SCALE: 17=4" SCALE: 1°=4" Scala Feet
| e ﬁ?\' OF MERCER ISLAND PROJECT NUMBER:
Ll sBS PARKWOOD TRAIL AND SUBBASIN 11-01026-10000
CRAWN R.W. Beck, Inc. 458 WATERCOURSE STABILIZATION PROJECT v -
£/ 1001 Fourth Avenue, Suile 2500 ‘ o : "
Seatile, WA 9B154-.1004
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\ —— Area 3 ]
\ Maist Pockat Plant As sociation
5 Ater cironalum AreaH

w \ 10 Berbaris nervosa Uptand Forast Plant Assecration
= N 189 Comus stolondera , 25 Acercircinatum
k3 \ o 10 Maianthemum dilatatum . 50 Berberia nervosa
= 3 7 15LF Rock Drain Dalai 5 Oemlaria cerasiformus s 100 Goultheria shallon
| < awilch back ot cedar traa (2 placas) 19  Pelystichum munitum / e \ 63  Palystichum munitum
E 20 10 ¢ 20 40 D 10 To'mioa menziasi . . 13 Pseudolsuga menziesii

'éca P — ] - 5 Trillium ovatum ‘.

\ Scale - 5  Sambucus racemosa /"
\ : E Thuja plicata g0
& 25 LF 12" - 24" bt cock retaining wall ., 5 Vaecinium parvilalum 4

- fill hola in trail atignment.
match adjacent elavation

\‘.:_. D ! ..,\ S0 LF 24" - 30" ht. rock retaining watl
)
<+

i,

b .
L—— 20LF 4' HT. ROCK RETAINING WALL (SEE €-1) i §

Upiand Forest Plani Associalion SMOOTHLY TRANSITION GRADE OF TRAIL (5 1 MAX) |

40 Acer circinatum

A -~
A{e:_: E B0 Berbaris nervosa TO MATEH HEIGHT OF "?‘w;}" 5.. ‘\
Shade Pockel Plant Assceiation 159 Gaultheria shallen - - S \
38 Acer circinatum &~ 100 Polystichum munitum T
15 Athyrium fili-femina 20 Pseudslsuga menziasii -~ -1\>:/
23 Camus stolondera v ~

15 Dicentra fermosa

23 Qamleria carasifnmius
30 Sombucus racemasa
8 Tolmiea manziasi

""‘-«v\.

Upland Foresl Plant Azsociation
20 Acercicinalum piojected Limit of Disturbance/Rastoration

\

L. AREAA
40 Borberis nervosa {timit af landscapa rastoralion) 19,777 SF Istal Moist Pocket Plant Association
79 Gaultheria shallan 13,521 SF planting resloration 9 /:::, circinalum - Voo
43 Polystichum munilum i &g B Berberis nervosa ';'// wi ';/
10 Psoudolsugo menziesii Maist Pocket Plant Association /_;7 Cornus siclonifera ’ ,
Clearing and Grading Standard Motas 2 Acor cirtinatum %;)?’ 18 Maianthemum dialslum  Symbal  Botanical’Comon Name Quantity Sizo
G Berbesis narvosa = : 9 Qemleria corasiformus
1 All clearing and grading constuctian must be in accardance with Cily of of Mercer Island Clearing and Grading Coda, Clearing 12 Comus stolonifern i 37 Polystichum munitum Upland Forest Plant Associalion (30°Q.C Spacing)
and Grading Erosion Control Standard Datails, Davelopment Standards, Land Use Coda, Uniorm Building Cada, Permit § Maiathomunm dilalatum ,& Area B 18 Tolmiea manziash e Acer cireinalum / Vine Maple 85 24° . 35"
Condilions, and ali other applicatln codas, ordinancas, and standards. The design elements wilhin thase plans have teen 2 Qamierin cerasiformus = 5{;"0 side Plant Assoclil 8 Trillium avatum Barberis nervoxa f Oregon Grape 169 4" pots
roviewed scoording to these requiremants, Any vatiance from adopted aroslon control standards is not allowed uniess specfically 12 Folystichum munitum R 2 mm' b: ssoclation Sambutus racemosa Gaultheria shation / Salal 339 4" pats
approved by the Cily of Marcar laland price to construction. 6 Tolmiea menziesi " Fret m:"'"‘. fu f?, temi 9 Thujapicata Polyslichum munitum / Sword Fern 212 4 pots
2. A copy of the approved plans must be an site during construction. The applicant is responsible for oblaining any clher required 3 Trifium ovatum Tz Lm lx-Jeming @  Vaccinium parvifohum Psoudotsuga manziasii/ Douglas Fir 42 24" - 36"
of talaled permits prier to baginning construction 3 Sambucus '?‘3'!“"3,\\/' 3815 E'u?;:.'f‘ formosa }
3. All localions of existing uttiities have been established by fiold survay or abtained rom available recards and shauld be 3 Thuja plicata N 70 sy’l.' " ”;" :’“a"ca"“m Y Moist Pockel Plant Associalion {24" O C. Spacing)
considerad only appraximate and not necessarily complate. I is the s6ia respansibilty of the comtractor to independantly verdy the Planting Notes 3 vaccinium panfolium ¥ 335 Thuaoream 7 Acer circinatum 7 Vine Maple 17 24" - 36"
accuracy of all utility locations and to discover and avoid any other ulililies not shewn which may be affected by the implementation i plicata :.\/\/ Berberis narvosa / Qregon Grape 34 4" pols
of this plan, 1. All plant materfal shall be nursery grawa under chmala canditions similar o or hardier than al the sito and mesl ar excead applicable standards, Cemus stotnifera 7 Red Osier Dogwood €8 1gal
4.Claanng shall be limited fo the area within the epproved dislurbenca limits and Irail corridor (typically sevan feeel wida). 2. Ptants shall be of normal habit of growth, healthy, vigorous, and froo of disease, insecls, insect eggs and larva Maiany im difatalum / False Lily-of-iha-valley 34 1gol
Exposed sails must be covered at the end of each werking day whan warking between October 15t end April 30th, From May 131 3 Pruna no planis prior o dalivery 'o sita. . Qemlaria cerositammus / Indian Plum 17 1 gal
through Saptember A0tk exposed soils must be covered &1 the end of each consiruclion week and also at (he thres! of rain, 4. Treas shall not be broken nor bark bsuised, cut or removed in any monner, Palystichum munitum f Swordfam 68 4" pots
5. To reduce the potential lor orosion of oxpoesad 3olfs or when raity season consiruction is pemitiad, tha fallowing Best 5. Botanic and common namea on drawings sonform 1o indusiry standards. Te'miea menziosii 7 Pig-a-back M 4" pols
Management Praclices are mquind. Preserve naturnl vegelation [ar os long as passible. Protect exposed soil using plastic, straw, 4. Conlractor shall verily all soureas of supply Lo ensure that all plants of the spacias, size, and qualily specdiad are availabla, Iis the contracior's Teiltium avatum / Trillium 17 1gal,
or muich as directad by Engineer. respcnaibility to locate plant materials. Sambucus racemosa [ Red Eldarbamy 7 1gal
5 Any project that is subjoct 1o rainy soason rsirictions will nol ba allawed ts perform dearing and grading aclivities withaut widten 7. Submit zource of all ptant material to the Engineer for aczeptance onae month prior to shipmaend to sito. Samplos or B mursery visit may ba Thuja plicata f Wastern Red Cadar 17 247 . 35"
approval from the PCD Director. The rainy season extands from Novembar 15t through April 30th a3 defined in the clearing and required. Vaccinium parvifolivm f Red Huckiebarry 17 1 gal.
grading code. 8. All plant material shall be transported ta pfant locations with ¢are la provent damage, Tie back branches as nocessary, and protect bark from .
chaling with burlap bags.. De nat drag plan! matarial aiong ground without proper protection of rools and branches, Shade Pocke! Plant Associnlion (24" 0,C. Spacing)
Sile Proparation Netes 9..Lift all troes by roofball only. Acer circinatum / Vine Mapla 38 24" .38"
10 No bark scars will be accepted. Protact bark from cablos and lines with burtap cover or rubbar mat. Tie back branches as nacassary 10 aveid Athysium filix-femina f Ladydem 15 4" pols
1. Protection of existing improvomants include: Provide, erect, nd maintain barticades, covetings, or ather typas ol pmtattion brenkage during nstallation. Comus siclonifera f Red Osier Dogwood 3 1 gal.
necessary lo pravant damaga ta existing Irees, planting arsas, trails, or othar site improvemens, 11. Da ret glant when ground is frozen or excassively wet. b Dicentra lormosa / Pacific Bleedingheart 15 4" pots
2, Maintain vehicutar and padestian lraffic routes. ) _ 12. Remova all plastic labels, materials, and synthaelic buriap from planting it after plant is in place. Remove from the site: Demleria cerasiformus / Indian Plum 23 1gal
3, Do not clase or obsliruet streats without permission irom authonlies having jurisciction, 13, Plants shall meet or exceed size and quality indicated in the plant EsL. State Of Sambucus racemosa / Red Elderbesry 30 tgal
4, Varify the trees to remcva and eroas to bo cleared 14, Planis will bo planted accerding to planting detail drawings, Waihngten Tolmisa mengiasii / Pig-a-back 8 1gal
5. Trea work will conform to ANSI Z122 A200 a3 well as all applicable OSHA and WISHA requirements. 15. Remave all inarganic burlap, conlainer, wires of twine from plants priof 1o planting  Thoraughly watar backfi) sail and watsr as nacessary to L ;:‘*"::m
6. Cul all rees marked with pink rbtron down to stump haight of 6 inchas on the uphill side.. Dead Irees wilhin caanng limits shall establish planis during wemranty periad. 0 * St ide Plant Association (24" C C Spacing)
be folted to aveid damage 1o desirable trees, other plants, and proparty 16. Prolect frea bark fram abrasicn dua 1o installation. Alnus rubra f Red Alder 225 1gal
7. Dead trees and woody matarial within the area of work thal are partially falten and hung up in cther trees or glill standing will ba 17 Soil amendments and muleh shall be Groco®, Steerco® or approved equal por dalail, Athytium filix-famina / Lady-Jem 313 4" pols
cut down sectioned and dispersed on sile at least 20 feet from the lrail. Stash will be cul inlo lengths of 2 feet or less and placed to 18. Contractor shall prepare all gtanting areas by fine grading and removing all daleterious material to plant growth, including el debris aver 2 Richard B, Van De Mark Dicentra formosa ! Pacific Bleadinghaan 235 4" pots
lie in ground contacl. Slash must lis in betweon axisting native vegetation. inches in any dimansion, applying spproved composted orpanic plant waste {compost), and thoreughly mixing, al the specified rates, with on-site Certihcate Na. <81 Lysichitum americanum / Skmk Cabbage 78 1gal.
B. Logs grealer than 12 inchas in diametaer can be utilizad in siabilization work and shall be cut nol Jess than B feet in length. soil lo nchigva finish grade ‘?‘:nl lasiandra x;aciﬁc ;\Hﬂcw 470 whips
uja plicala / Western Red Cedar 235 24" . 38"
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Western Washington Hydrology Model
PROJECT REPORT

Project Name: 150622
Site Address:

City :

Report Date : 6/22/2015
Gage :  Seatac
Data Start : 1948/10/01
Data End : 1998/09/30

Precip Scale: 1.00
WWHM3 Version:

. PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No

Pervious Land Use Acres
SAT, Forest, Mod .115
Impervious Land Use Acres

Element Flows To:
Surface Interflow

Groundwater

Name : Basin 1
Bypass: No

GroundWater: No

Parvious Land Use Acres

Impervious Land Use Acres
ROADS FLAT 0.115




Element Flows To:

Surface Interflow Groundwater
Vault 1, Vault 1,

Name : Vault 1

Width : 17.45 ft.

Length : 17.45 ft.

Depth: 5ft.

Discharge Structure

Riser Height: 4 £t.

Riser Diameter: 18 in.

Orifice 1 Diameter: (.30603 in. Elevation: 0 ft.
Orifice 1 Diameter: (.56 in. Elevation: 2.668 ft.
Orifice 1 Diameter: (0.33 in. Elevation: 3 ft.
(Volume = 17.457 x 17.457 x 4’= 1,218 cu. ft.)

Element Flows To:
Outlet 1 Outlet 2

Vault Hydraulic Table
Stage(ft) Area(acr) Volume(acr—-ft) Dschrg(cfs) Infilt (cfs)

0.060C 0.007 0.000
0.056 0.007 0.000
0.111 0.007 0.001
0.167 0.007 0.001
0.222 0.007 0.002
0.278 0.007 0.002
0.333 0.007 0.002
0.389 0.007 0.003
0.444 0.007 0.003
0.500 0.007 0.0C3
0.556 0.007 0.004
0.621 0.007 0.004
0.667 0.007 0.003
0.722 0.007 0.0065
0.778 0.007 G.0G5
0.833 0.007 £.006
0.889 0.0C7 G.00C6
0.944 0.007 0.6067
1.000 0.007 0.007
1.056 0.007 0.007
1.111 0.007 0.008
1.167 0.007 0.008
1.222 0.007 0.009
1.278 0.007 0.009
1.333 0.007 0.003
1.389 0.007 0.010
1.444 0.007 0.010
1.500 0.007 0.010
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.556
.611
.667
LT722
.T778
.833
.889
.944
.000
.056
.111
.167
.222
.278
.333
.389
.444
.500
.556
.611
.667
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.778
.833
.889
.944
.000
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.111
-167
L222
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.333
.38%
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.5356
.611
.667
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.056
.111
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.389
.444
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.556
.611
.667
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4,722 0.007 0.033 8.987 0
4.778 0.007 0.033 10.04 0
4.833 0.00607 0.034 1i.13 0
4.889 0.007 0.034 12,26 0
4,944 0.007 0.035 13.43 Y
5.000 0.007 0.035 14.63 o
5.056 0.007 0.035 15.86 G
5.111 0.000 0.000 17.13 G

.C00
.000
.000
.000
.000
.000
.000
.000

MITIGATED LAND USE

ANALYSIS RESULTS

Flow Frequency Return Periods for Predeveloped.

POC #1

Return Period Flow({cfs)
2 year 0.007439
5 year 0.01555
10 year 0.020907
25 year 0.0268852
50 year 6.030898
100 year C.034267
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.004506
5 year 0.007561
10 year 0.010311
25 year 0.01481
50 year 0.019045
100 year 0.024168

Yearly Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1950 0.006 G.003
1951 0.026 C.004
1952 0.020 0.014
1953 0.004 0.003
1954 0.005 0.003
1955 0.010 0.004
1956 0.017 0.007
1857 0.016 0.004
1558 0.005 0.004
1959 0.010 0.004
1%60 0.009 0.004
1861 0.015 0.013
1962 0.015 0.004
1563 G.000 0.003
1964 0.008 0.004
1265 6.012 0.004
1266 0.011 0.004
1867 0.005 0.003
1968 0.016 0.004
1969 0.004 0.003



1270 0.012 0.003
1971 0.005 0.004
1972 0.010 0.004
1973 0.023 0.011
1974 0.010 0.003
1975 0.00% 0.004
1976 0.011 0.005
1977 0.011 0.004
1978 0.003 0.003
1979 0.004 0.004
1980 0.004 0.003
1981 0.002 0.011
1982 G.005% 0.003
1983 0.012 0.013
1984 0.003 0.004
1983 0.012 0.003
1986 0.003 0.004
1987 0.002 0.013
1088 0.010 0.015
1989 0.00C 0.003
1920 0.002 0.003
1891 0.007 0.016
1992 0.021 0.014
1993 0.004 0.003
1894 0.001 0.003
1995 0.000 0.003
1996 0.008 0.004
1997 0.021 0.013
1998 0.017 0.015
1595 0.008 0.004

Ranked Yearly Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.0261 0.0155
2 0.0232 0.0150
3 0.0214 0.0148
4 0.0205 0.0147
5 0.0199 0.0143
6 0.0172 0.0141
7 0.0170 0.0134
8 0.0162 0.0131
9 0.0162 0.0126
10 0.0149 0.0110
11 0.0146 0.0109
12 0.0125 0.0067
i3 0.0124 0.00650
14 0.0122 0.0042
15 0.0116 0.0040
16 0.0112 0.0040
17 0.0106 0.0040
18 0.0106 0.003¢
19 0.0105 0.0038
20 0.0103 0.0038
21 0.0102 0.0038
22 0.0099 0.0038
23 0.0096 0.0038



24 0.0088 0.0037
25 0.0087 0.0037
26 0.0082 0.0037
27 0.0082 0.0037
28 0.0081 0.0036
29 0.0070 0.0036
30 0.0058 0.003e
31 0.0052 0.0036
32 0.0049 0.0035
33 0.0049 0.0035
34 0.o048 0.0035
35 0.0047 0.0035
36 G.0042 0.0034
37 0.0040 0.0034
38 0.0037 0.0034
39 0.0036 0.0034
40 0.0035 0.0034
41 0.0034 0.0033
42 0.0033 0.0033
43 0.0027 0.0033
44 0.0022 0.0032
45 0.0022 0.0032
46 0.0015 0.0031
47 0.0012 0.0030
48 0.0004 0.0029
49 0.0002 0.0029
50 0.0002 0.0028
POC #1

The Facility PASSED
The Facility PASSED.

Flow(CF3) Predev Dev Percentage Pass/Fail

0.0037 972 965 99 Pass
0.0040 877 390 44 Pass
0.0043 791 359 45 Pass
0.0045 727 348 47 Pass
0.0048 661 331 50 Pass
0.0051 611 320 52 Pass
0.0054 557 310 55 Pass
0.0056 508 299 58 Pass
0.0059 474 288 &0 Pass
0.0062 427 280 65 Pass
0.0065 393 270 68 Fass
0.0067 363 261 71 Pass
0.0070 336 249 74 Pass
0.0073 307 238 77 Pass
0.0076 281 227 80 Pass
0.0078 255 212 83 Pass
0.0081 234 198 84 Pass
0.0084 223 184 82 Pass
0.0087 202 178 88 Pass
0.0089 185 165 89 Pass
0.0092 170 154 90 Pass
0.0095 158 148 93 Pass
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0.0254 1 0 0 Pass
0.0257 1 0 0 Pass
0.0260 1 0 0 Pass
0.0262 0 0 0 Pass
0.0265 0 0 0 Pass
0.0268 0 0 0 Pass
0.0271 0 G 0 Pass
0.0273 0 0 0 Pass
0.0276 0 G 0 Pass
0.0279 0 0 0 Pass
0.0282 0 0 0 Pass
0.0284 0 0 0 Pass
0.0287 0 0 0 Pass
0.0290 0 0 o Pass
0.0293 0 0 0 Pass
0.0295 ¢ 0 ¢ Pass
0.0298 0 0 0 Pass
0.0301 ¢] 0 0 Pass
0.0303 0 0 ¢ Pass
0.03086 G 0 ¢ Pass
0.0309 0 0 0 Pass

Water Quality BEMP Flow and Volume for PCC 1.
On-line facility wolume: 0 acre-feet
On—-line faecility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

Off-line facility target flow: 0 efs.
Adjusted for 15 min: 0 cfs,

Perlnd and Implnd Changes
Nc changes have been made.

This program and accompanying documentaticon is provided 'as—is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by the user. Clear Creek
Solutions and the Washington State Department of Ecology disclaims all warranties, either expressed
or implied, including but not limited to implied warranties of program and accompanying documentation.
In no event shall Clear Creek Solutions and/or the Washington State Department of Ecclogy be liable
for any damages whatscever (including without limitation to damages for less of business profits, loss
of business informaticn, business interrupticn, and the like) arising out of the use of, or inability
to use this program even if Clear Creek Selutions or the Washington State Department of Ecology has
been advised of the possibility of such damages.



