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
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Geotechnical Engineering Study Proposed Residence by GEO Group Northwest, Inc., dated
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Sewall Wetland Consuiting, Inc.
POBox 80 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.

Above: NWI Map of the study area

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).



Above: NRCS Soil map of the study area.

City of Mercer Island Water Inventoried Watercourses
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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.
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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 bulffer.

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.

¢. 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.

iii. 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
Sfeasible 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@sewallwc.com .

Sincerely,
Sewall Wetland Consulting, Inc.

Ed Sewall
Senior Wetlands Ecologist PWS #212
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Above: Site as viewed from Mercer W
Below: looking
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A PORTION OF GOVERMENT LOT 3, OF SECTION 19, TOWNSHIP 24 NORTH, RANGE 5 EAST, WM. KING COUNTY, WASHINGTON

Revision

No|Date[ By| Cxd
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SCALE 17 = 20"
BASIS OF BEARING:
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SYSTEM (NORTH ZONE, NAD 83/91)
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SURVEY

VERTICAL DATUM: NAVD 88

CONTOUR INTERVAL » 2

LEGAL DESCRIPTION:

PARCEL A OF GREG NEWITT SHORT PLAT MISP NO. 77-1-010, AS RECORDED UNDER
RECORDING NUMBER 197703310851, RECORDS OF KING COUNTY, STATE OF

REFERENCES!

1, PARCEL A OF GREG NEWITT SHORT PLAT MisP NO. 77-1-010, AS RECORDED UNDER
RECORDING NUMBER 197703310851, RECORDS OF KING COUNTY, STATE OF

2. MERCER FIRS IN VOLUME 79 OF PLATS, PAGE 70, UNDER FILE NUMBER
19680421801B63.

3. PARKWOOD RIDGE IN VOLUME 76 OF PLATS, PAGE B1, UNDER FILE NUMBER
196410275804212.
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Wetland name or number ___/ )

WETLAND RATING FORM ~ WESTERN WASHINGTON
Version 2 - Updated July 2006 to increase accuracy and reproducibility among users
Updated Oct 2008 with the new WDFW definitions for priority habitats

Name of wetland (if known): Lv-c/‘/?‘ AL l"/“}.. Date of site visit: __H_‘G /Lf
Rated by_SA_Sewal]

Trained by Ecology? Yes_ No___ Date of training

SEC: ___ TWNSHP: RNGE: Is S/T/R in Appendix D? Yes_ No__
Map of wetland unit: Figure Estimated size .25 acC
SUMMARY OF RATING

Category based on F[J‘ly’IONS provided by wetland
Lo mv v

Score for Water Quality Functions
Category I = Score >=70 Q ’ (8]

Category II = Score 51-69 Score for Hydrologic Functions A
Category III = Score 30-50 Score for Habitat Functions &
Catepory IV = Score <30

TOTAL score for Functions | 2 &

Category based on SPECIAL CMjIEMSTICS of wetland
I IL Does not Apply - ;

Final Category (choose the “highest” category from above) ] [

Summary of basic information about the wetland unit

k! 7 3 : Catin s

Estuarine Depressional
Natural Herltage Wetland Riverine
Bog Lake-fringe s
Mature Forest Slope v
0ld Growth Forest Elats
Coastal Lagoon Freshywater Tidal
Interdunal .
None of the above ["Check if unit has multiple
HGM classes present
Wetland Rating Form - western Washinglon 1 August 2004

vemsion 2 To be used with Ecology Publication 04-06-025

Wetland name or number ___':

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

- ALGHOX

any Federally listed

Threatened or Endangered animal or plant species (T/E species)?

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

SP2. Has the wetland unit been documented as habitat for any State listed

Threatened or Endangered animal species?

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

appropriate state database. Nofe: Wetlands with State listed plant species are /

categorized as Category I Natural Heritage Wetlands (see p. 19 of data form).

SP3. Does the wetland unit contain individuals of Priority species listed by the
WDEW for the state?

SP4. Does the wetland unit have a local significance in addition to its functions?
For example, the wetlund has been identified in the Shoreline Master
Program, the Critical Areas Ordinance, or in 2 local management plan as
having special significance.

\

To complete the next part of the data sheel vou will need o determine the
Hydrogeomorphic Class of the wetland being rated.

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

Wetland Rating Form — western Washington 2 August 2004
version 2 Updated with new WDFW definitions Oct. 2008



Wetland name or number R

Classification of Wetland Units in Western Washington

1. Arc the.water levels in the entire unit usually controlled by tides (i.c. except during floods)?
O-goto2 YES - the wetland class is Tidal Fringe

If'yes, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per
thousand)? YES— Freshwater Tidal Fringe NO — Saltwater Tidal Fringe (Bstuarine)

Ifyour wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine
wetlands. Ifitis Saltwater Tidal Fringe it is rated as an Estuarine wetland, Wetlands that
were called ostuarine in the first and second editions of the rating system are called Salt
Water Tidal Fringe in the Hydrogeomorphic Classification. Estuarine wetlands were
categorized separately in the earlier editions, and this separation is being kept in this
revision. To meintain consistency between editions, the term “Estuarine” wetland is kept.
Please note, however, that the characteristics that define Category I and II estuarine
wetlands havo changed (sce p. ).

2. The entire welland unit is flat and precipitation is the only source (>90%) of water to it.
Groundwgtergnd surface water runoff are NOT sources of water fo the unit.
( NO=goto3 YES - Tho wetland clasa is Flats

If your wetland can be olassificd as a “Flats” wetland, usc the form for Depressional
wetlands.

3. Docs the eatire wetland unit meet both of the following criteria?

___The vegetated part of the wetland is on the shoros 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 area is deeper than 6.6 ft (2 m)?

@ YES ~ The wetlang class is Lake-fringe (Lacustrine Fringe)
4. Does the entire wetland unit meet all of the following criteria?
A~ The wetland is on a slope (slope can be very gradual),

__-~The water flows through the wetland in one direction (uaidirectional) and usually
comes from seeps. It may flow subsurface, as shestflow, or in a swale without
distjnct banks.

__ o THie water leaves the wotland without belng impounded?

NOTE: Surface water does not pond in these type of wetlands except sionally in
very small and shallow depressicits oF mnocks (depressions are usually

Wetland Rating Form ~ westem Washington 3 August 2004
vemsion2 Updated with now WDFW definitions Oct, 2008

Wotland name or number H-

5. Docs the entire wetland unit meet all of the following criteria?
—_The unitisin & valley, or stream channel, where it gets inundated by overbank
flooding from that stream or river
____The overbank flooding occurs at least onee every two years.
NOTE: The riverine unit 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 entirc wotland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year, This means that any outlet, if present, is higher than the
interior of the wetland,

NO-goto? YES — The wetland class is Depressional

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

NO-pgoto8 YES ~ The wetland olass is Depressional

8. Your wetland unit scems to be difficult to classify and probably contains several different HGM
clases. For cxample, seeps at the base of a slops may grade info a riverine floodplain, or a small
stream within a dopressional wetland has a zono of flooding along its sides. GO BACK AND
IDENTIFY WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7
APPLY TO DIFFERENT AREAS IN THE UNIT (mako a rough sketch to help you decide). Use
the following teble fo identify the appropriate olass to use for the rating system if you have several
HGM olasses present within your wetland. NOTE: Uso this table only if the class that is
recommended in the second column represents 10% or more of the total area of the wetland unit
being rated. If tho area of the olass listed in column 2 is less than 10% of the unif; classify the
wetland using the class that represents more than 90% of the total arca.

L Flli,
Siope + Riverine
Slope + Depressional Depressional
| Slope + Lake-fringo Lake-fringe
Depressional + Rivetine along stream within boundary Depressional
Depregsional + Lake-fringe Depressional
Salt Water Tidal Fringe and any other class of freshwater Treat 8s ESTUARINE under
wetland ‘wetlands with speoial
characteristics

If you arc unable still to determine which of the above criteria apply to your wetland, or if you
have more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional
for the rating,

Watlaad Rating Form — western Washington 4 August 2004
verelon 2 Updated with now WDFW dofinitions Oct, 2008



Wetland name or number # 5

‘1 e

S 1. Does the ct[and unit have the gu;ial to imrove wate quality?

(e-.

S S 1.1 Characteristics of average slope of unit;
Slope is1% or less (a2 19 slope has a 1 foot vertical drop In elevation for every 100 f2

horizontal distance) points =3
Slopeis 1% - 2% points =2
Slope is 2% - 5% poinfs =
Slaope is greater than 5%

S § 1.2 The soil 2 inches below the surface (or duff layer) is clay or organic (use NRCS
definitions)
¥BS=13 poinis NO =0 points

S S 1.3 Charactetists of the vegetation in the wetland that trap sediments and pollutants:
Cheose the points appropriate for the description that best fits the vegetation in the
wetland. Dense vegetation means you have trouble seeing the soil surface (>75%
cover), and uncut means not grazed or mowed and plants are higher than 6 inches.

Dense, uncut, herbaceous vegetation > 90% of the wetland area points =6
Dense, uncut, herbaceous vegetation > 1/2 of area jnte=
Dense, woody, vegetation > ¥ of arca %
Dense, uncut, herbaceous vegelation > 1/4 of area points =1

Does not meet any of the criteria above for vegetation points =0

Acrlal photo or map with vegetation polygons

Flgure ____

2

Total for §1 Add the points In the boxes above

o et S ot

924 1¢5)

S 2. Does the wetland unil have the opportunity to Improve water quality?
Answer YES if you know or believe there are pollutants in groundwater or surface water
coming into the wetland that would otherwise reduce water quality in streams, lakes or
groundwater downgradient from the wetland. Note which of the following conditions
provide the sources of pollutants. A unit may have pollutants coming from several
seurces, but any single source would qualify as opportunity.

— Grazing in the wetland or within 1501
— Untreated stormwater dischargos to wetland
h—-/?illed fields, logging, or orcherds within 150 feet of wetland
~— Residential, urban areas, or golf courses are within 150 ft upslope of wetland
— Other
YES Squitiplieris2)° NO  multiplieris 1

(see p.67)

multiplier

Z

S TOTAL - Water Quality Functions  Multiply the score from S1 by 52
Add score to table on p. 1

/o

Comments

Wetland Rating Form — western Washington 11

August 2004
version 2 Updated with new WDFW definitions Oct. 2008

Wetland name or number _¢’ z -

erosion?

(see . )

8 3.1 Characteristics of vegetation that reduce the velocity of surface flows during storms.
Choose the polnts appropriate for the description that best fit conditions in the wetland.
(stems of plants should be thick enough (usually > 1/8in), or dense enough, to remain
erect during surface flows)

Dense, uncut, rigid vegetation covers > 90% of the arca of the wetland, 6
Dense, uncut, rigid vegetation > 1/2 area of wetland potfils = 3
Dense, uncut, rigld vegetation > 1/4 area points = 1
More than 1/4 of aren is grazed, mowed, tilled or vegetation is

not rigid points =0

¢

S 3.2 Characteristics of slope wetland that holds back small amounts of flood flows:
The slope wetland has small surface depressions that can retain water over at least
10% of its arca, YES points =2

NO  (poinks =02

Add the points in the boxes above

<

S 4. Does the wetland have the opportunity to reduce flooding and eroslon?
Is the wetland in a landscape position where the reduction in water velacity it provides
helps prolect downstream property and aquafic resources from flooding or excessive
and/or erosive flows? Note which of the following conditions apply.
—— Wetland has surface runoff that drains 10 a river or stream that has flooding
problems
— Other.

(Answer NO If the major seurce of water is controlled by a reservolr (e.g. wetland is a seep

that is on the downstream side
YES multiplier is 2 multiplieris 1T

see p. 70)

multiplier

sk

TOTAL - Hydrologic Fumetons Multiply the score from S 3 by S 4
Addscore to table on p. 1

G

Wetland Rating Form ~ western Washington 12
version 2 Updated with new WDFW definitions Oct. 2008
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August 2004




Wetland nameo or number __/ i

EVABIITATTFURNIC

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

H 1.1 Vegetation structure (see p. 72)
Check the types of vegetation classes present (as dgfined by Cowardin)- Size threshold for each
class is % acre or more than 10% of the area if unit is smaller than 2.5 acres.
____Aquatic bed
___ Emergent plants
rub/shrub (areas where shrubs have >30% cover)
___“Forested (areas where trees have >30% cover)
Ifthe has a forested class check iff
e forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous,
moss/ground-cover) that each cover 20% within the forested polygon
Add the number of vegetation structures that qualifp. If you have:

4 structures or more points = 4

Map of Cowardin vegetation classes 3 structures points =2
2 structures points = 1 Z
1 structure points =0

H 1.2. Hydroperiods (see p. 73)

Check the types of water regimes (hydroperiods) present within the wetland. The water
reglme has to cover more than 10% of the wetland or % acre to count. (see text for
descriptions of hydroperiods)

__Permanently flooded or inundated

___ Seasonally flooded or inundated

2 types present  .pofif =

_Z?;r-uionally flooded or inundated
aturated only I type present  pOIMIE= 0

_memml]y flowing stream or river in, or adjacent to, the wetland
A Scasonally flowing stream in, or adjacent to, the welland
___ Lake-fringe wetland =2 points

____Freshwater tidal wetland = 2 points

4 or more types present  points =3
3 types present  points=2

Map of hydroperlods

[Figure ____

Wetland name or number i

H 1.4. Interspersion of habitats (see p. 76)
Decide from the diagrams below whether interspersion between Cownrdin vegetation

classes (described in H 1.1), or the classes and unvegetated arens (can include open water or
mudflats) is high, medium, low, or none.

o " [dparian braided channels]
High =3 points
NOTE: If you have four or more classes or three vegetation classes and open water
the rating is always “high”. Use map of Cowardin vegetation ¢i

Figure

H 1.3. Richness of Plant Specics (see p, 75)
Count the number of plant species in the wetland that cover at least 10 %, (different patches
of the same species can be combined to meet the size threshold)
You do not have to name the spectes.

Do not include Eurasian Milfoil, reed canarygrass, purple loosestrife, Canadian Thistle

N .

1.5, Special Habitat Features: (see p. 77)
Check the habitat features that are present in the wetland. The number of checks is the
/ umber of polnts you put into the next column,
¢, downed, woody debris within the wetland (>4in, diameter and 6 f1 long).
tanding snags (diameter at the bottom > 4 inches) in the wetland

Underout banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends ut

least 3.3 ft (1m) over a stream (or difch) in, or contiguous with the unit, for at lcast 33 fit
{10m)

Stable steep banks of fine material that might bo used by beaver or muskrat for denning

(>30degrec slope) OR signs of recent beaver activity are present (cut shrubs or trees that
have not yet turned grey/brown)
—__Atleast ¥ acro of thin-stemmed persistent vegetation or woody branches are present in arcas
t are permanently or seasonally inundated. (structures for egg-laying by amphibians)
___Finvasive plants cover less than 25% of the wetland area in each stratum of plants

NOTE: The 20% stated in early printings of the manual on page 78 is an error.

3

H 1. TOTAL Scorc - potential for providing habitat | "%/
Add the scores from H1.1, H1.2, H1.3, H1.4, H1.5 |

s e

1f you counted: > 19 species points.=
List species below if you want fo: 5 - 19 species points =1
<5 species =0
Total for page l'l
Wetland Rating Form - western Washington 13 August 2004

version 2 Updated with new WDFW definitions Oct. 2008

Comments

Wetland Rating Form — western Washinglon 14
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Wetland name or number Z 2

H 2. Does the wefland unit have the opportunity to provide habitat for many specles?

H 2.1 Buffers (see p. 80)

Choose the dascription that best represants condition of buffer of wetland unit. The highest scoring

criterlon that applies to the wetland is 1o be used in the rating. See text for definition of
“undisturbed.”

— 100 m (330f1) of relatively undisturbed vegetated areas, rocky areas, or open water >95%
of circumference. No structures are within the undisturbed part of buffer, (relatively
undisturbed also means no-grezing, no landscaping, no daily human use) Polnts =S

— 100 m (330 £) of relatively undisturbed vegetated areas, rocky aress, or open water >

50% circumference, Points =4
— 50 m (170R) of relatively undisturbed vegetated areas, rocky arees, or open water >95%
circumference. Points=4
— 100 m (330R) of retativaly undisturbed vegotated areas, rocky areas, or open water > 25%
circumference, . Points=3
— 50 m (17013) of relatively undisturbed vegotated arcas, rocky areas, or open water for>
50% c(ircumfermce. Y p

If buffer docs not meet any of the cxiterin above
— No paved areas (excopt paved trails) or buldings within 25 m (808) of wetland > 95%

IF-lgure .

circumference. Light to moderats grazing, or lawns are OK. Points =2
~— No paved areas or buildings within 50m of wetland for >50% circumferencs.
Light to moderate grazing, or lawns are OK. Points=2
— Heavy grazing in buffer. Points=1
— Vegctated buffers are <2m wide (6.6A)) for mare than 95% of the circumference (e.g. tilled
flolds, paving, basalt bedrook extend to edgo of wetland Polnts = 0.
— Buffer docs not meet any of the criteria above. Poinfs=1 3
Astial photo showing buffers
H 2.2 Corridors and Cormeetions (see p. 81)

H 2.2.1 Is the wetland part of a relatively undistarbed and unbroken vegetated corridor
(cither riparian or upland) that is at least 150 ft wido, has at least 30% cover of shrubs, forest
or native undisturbed prairio, that connects to estuarics, other wetlands or undisturbed
uplands that are st lcast 250 acres in size? (dams In riparian corridors, heavily used gravel
roads, paved roads, are considered breaks in the corridor).
YES =4 points (gotoH 2.3) NO=gotoH222
H 2.2.2Is the wetland part of a relatively undisturbed and unbroken vegetated comridor
(eitber riparian or upland) that is at least S0ft wide, has at least 30% cover of shrubs or
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25
acres in size? OR a Lake-fringe wetland, if it doss not have an undisturbed corridor as in
the question abovo?
YES =2 polnts (goroH 2.3) NO=H223
H 2.2.3 Is the wetland:
within 5 mi (8km) of a brackish or salt water estuary OR.
ithin 3 mi of & large field or pasture (>40 acres) OR
within 1 greater than 20 ecres?
=1 point NO = 0 points

\

Totel for pagc_i

Wetland Rating Form — western Washington 15 August 2004
version 2 Updated with new WDFW definitions Ool 2008

Wetland name or number _ﬁ
(see nev and complete

dacrlpﬂans of WDFW prianty habdab', and llw counties in which they can be found, in
the PHS report htm)
‘Which of the following pﬁodty habitats arc within 3308 (100m) of tho wetland unit? NOTE: the
connections do not hava to ba relatively undisturbed.

——Aspen Stands: Pure or mixed stands of aspen grester than 0.4 ha (1 acre).

——Blodiversify Areas and Corridors: Arcas of habitat that are relatively importast to various
speoies of native fish and wildlife (il descriptions in WDFW PHS report p. 152).

_Herbaceous Balds: Veriable size patches of gmss and forbs on shallow soils over bedrock.

. Old-growth/Mature forests: Stands of at least 2 tree
speoles, forming a multi-layered canopy with occaslonal small oponings; with at least 20
trees/ha (8 trees/acre) > 81 om (32 in) dbh or > 200 yoars of age. (Mafure forests) Stands
with avemge diameters exceeding 53 om (21 in) dbh; crown cover may be less that 100%;
crown cover may be less that 100%; decay, decadence, numbers of snags, and quantity of
large downed material Is generally less than that found in old-growth; 80 - 200 years ofd
west of the Cascado crest.

Oregon white Opk: Woodlands Stands of pure oak or oak/conifer associations whers
canopy coverago of the oak component is impartant (fill descriptions in WDFW PHS
report p. 158).

_Y Riparian: The ares adjecent to aquatic systems with flowing walter that contains eloments of
both aquatic and terrestrial ecosystems which mutually influence each other.

——_Westside Prairies: Herbaceous, non-forested plant communities thet can either take the
form of a dry prairie or a wet prairio (firll descriptions in WDFW PHS report p. 161).

—_Instrcam: The combination of physical, biological, and chemical processes and conditions
that interact to provide functional life history requirements for instrcam fish and wildlife
resources.

. Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshoro,
Open Coast Nearshore, and Puget Sound Nearshore. (fill descriptions of habitais and the
Ad«z'lnlllan of relatively undisturbed are tn WDFW report: pp. 167-169 and glossary in

pendix

_ Caves: A naturally ocourring oavity, recess, void, oc system of interconnecicd passages under
the earth in soils, rock, ice, or other geological formations and is large enough to contain a
human.

_____Cufts: Greater than 7.6 m (25 fi) high and occurring below 5000 ft.

—Tnlus: Homogenous areas of rock subble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 f),

m.posed of basalt, andosite, and/or sedimeatary rock, including riprap slides and mine
lailings. May bo associated with cliffs.

U/ Snngs and Logs: Trees are considered snags if they aro dead or dying and exhibit sufficient
decay characteristios to caablo cavity excavation/use by wildlife. Pricrity snags have a
diameter at breast height of > 51 cm (20 in) in westem Washinglon and are> 2 m (6.5 ft) in
height, Priority logs are> 30 om (12 in) in diameter at the largest end, and > 6 m (20 £)
long.

If wetland has 3 or more priority habitets = 4 points
If wetland has 2 priority habitats = 3 points
If wetland has 1 priority habitat=1 point No habitats = 0 points
Note: All vegetated wetlands are by definition a priority habitat but are not included in this

list, Nearby wetlands are addressed in question H 2.4)

Wetland Rating Form — westorn Washington 16 August 2004
‘veslan 2 Updated with new WDFW definitions Oot, 2008



Wetland name or ouruber ﬁ

H 2.4 Wotland Landscape (choose the one description of the landscape around ths wetland that
best fits) (see p. 84)
‘There aro at least 3 other wetlands within % mile, and the connections bstween them are
relatively undisturbed (light grazing between wetlands OK, as is lake share with some
boating, but connections should NOT be biseoted by paved roads, fill, fields, or other

dcvelopment. points= 5
The wetland is Lake-fringe on a lake with little disturbance and there are 3 other lake-frings
wetlands within ¥% mile points= S
There are at least 3 other wetlands within 4% mile, BUT the conneotions between them
disturbed points =
The wotland is Lake-fringe on a lake with disturbance and there are 3 other lak’ i cI
wetland within 4 mile points =3
There is at least 1 wetland within % mile. points =2
There are no wetlends within % mile. points =0

H 2. TOTAL Score - opportunity for providing habitat
Add the scores from H2.1,H2.2, H2.3, H24

-

TOTAL for H 1 from page 14

Total Score for Habitat Functions — add the points for H 1, H 2 end record the result on
p.1

/8

Wetland Rating Form ~ weslern Washington 17
version 2 Updated with new WDFW definitions Oct, 2008
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Wetland name or number _ﬁ

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

appropriate answers and Category.

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

‘Wetland Type " - R R Tl
Clreck aﬂ‘ any. criterla (lml apply 0. the watland. Crrcle the dategory when lh'
pppropriate criteria are niet. = ‘ L7

"|.Category

SC 1.0 Estuarine wetlands (see p. 86)
Doos the wetland unit meet the following criteria for Estuarine wetlands?

~— The dominant water regime is tidal,

— Vegetated, and
~— With a salinity greater than 0.5 ppt. /
YES= Goto SC1.1 NO _—

SC 1.1 Is the wetland unit within a National Wildlifc Refuge, National Patk,
National Estuary Reserve, Natural Arca Preserve, State Park or Educational,
Environmental, or Scientific Reserve designated under WAC 332-30-1517

YES = Category I NOgotoSC1.2

Cat. I

SC 1.2 Is the wotland unit at lcast 1 acre in size and meels at least two of the

following three conditions? YES = Categoryl NO = Category Il

— The wetland is relatively undisturbed (has no diking, ditching, filling,
cultwatxon, grazing, and has less than 10% cover of non-native plani
speoies. If the non-native Spartina spp. are the only species that cover
more than 10% of the wetland, then the wetland should be given a dual
rating (VID). The area of Spamna ‘would be rated a Catcgory I while the
relatively undisturbed upper marsh with native species would be a
Category L. Do not, however, exclude the arca of Spartina in
determining the size threshold of 1 acre,

~— At lcast % of the landward edge of the wetland has a 100 ft buffer of
shrub, forest, or un-grazed or un-mowed grassland.

— The wetland bas at least 2 of the following featurcs: tidal ohannels,
depressions with open water, or contiguous freshwater wetlands,

Cat. I
Cat. II

Dual
rating

I

o7

Wetland Rating Form — western Washington 18
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‘Wetlond name or number __/ 5

SC 2.0 Natural Heritage Wetlands (see p. 87)
Natural Heritage wetlands have beon identified by the Washington Natural Heritage
Program/DNR as either high quality undisturbed wetlands or wetlands that support
stato Threatened, Endangered, or Sensitive plant species.

SC 2.1 ] the wetland unit being rated in a Section/Township/Renge that containg a
Natural Heritage wetland? (this question is used to screen out most sites
before you need to cantact WNHP/DNR)

S/T/R information from AppendixD ___ or accessed from WNHP/DNR websits ___

NO__/

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or us
or as a site with state threatencd or endangered plant specics?
YES = Category I NO not & Heritage Wetland

YES —contact WNHP/DNR (see p. 79) and go to SC 2.2

Cat. X

SC3.0 Bogs (seep. 87)
Docs the wetland unil (or any part of the unit) meet both the criteria for soils and
vegetation in bogs? Use the key below to identifp if the wetland is a bog. If you
answer yes you will still need to rate the wetland based on its functions.

1. Dacs the unit have organio soil horizons (i.e. layers of organic soil), eithor
peats or mucks, that compose 16 inches or more of the first 32 inches of the
soil profile? (See Appendix B o identify organic soils)? Yes -
goto Q.3 No -goto Q.

2. Does the unit have organic soils, either peats or mucks that are loss than 16
tnohes deep over bedrock, or an impermeable hardpan such as clay or

voleanic ash, or that are floating on a lake or-pond?———————0 |
Yes-gotoQ.3 ( No - Is not a bog for purpose of rating_~|
3. Docs the unit have more than 70% cover 61 mosses at ground level,

other plants, if present, consist of the “bog” species listed in Table 3 asa
significant component of the vegetation (more than 30% of the fotal shrub
and herbaceous cover consists of spcoies in Table 3)?
Yes —Is a bog for purpose of raling No- gotoQ.4
NOTE: If you are uncertain about the extent of mosses in the understory
you may substitute that oriterion by measuring the pH of the water that
seeps into a hole dug at least 16" deep. If the pH is less than 5.0 and the
“bog” plant species in Table 3 are present, the wetland is a bog.

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann’s
spruco, 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= CategoryI No___Is not a bog for purpose of rating

Cat. 1

Wetland Rating Form —~ westem Washington 19 August 2004

version 2 Updated with new WDFW definitions Oct. 2008

Wetland name or number &

SC 4.0 Forested Wetlands (see p. 90)
Doces the wetland unit have at least 1 acre of forest that meet one 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 its functions.

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

NOTE: The criterion for dbh is based on measurements for upiand forests,
Two-hundred year old trees in wetlands will often have a smaller dbh
because their growth rates are often slower. The DFW criterion is and “OR”
50 old-growth forests do not necessarily have to have trees of this diameter.

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

YES ~ Category I NO_HAotak d wotland with special ch

Cat. I

SC 5.0 Wetlands in Coastal Lagoous (see p. 91)
Does the wetland meet all of the following critoria of a wetland in a constal lagoon?
— The wetland lies in a depression adjacent to marine waters that is wholly
or partially separated from marine waters by sandbanks, gravel banks,
shingle, or, less frequently, rocks
— The lagoon in which the wetland is focated contains surface water that is
saline or brackish (> 0.5 ppt) during most of tho year in at least & portion
of the lagoon (ireeds to be measured ngds the bottom}
YES=GotoSC5.1 NO not a wotland in a coastal lagoon

SC 5.1 Docs the wetland meets all of the following three conditions?

— The woelland is relatively undisturbed (has no diking, ditching, filling,
cultivation, grazing), and has less than 20% cover of invasive plant
speoies (see list of invasive species on p. 74).

— Atleast % of the landward edge of the wetland has a 100 ft buffer of
shrub, forest, or un-grazed or un-mowed grassland.

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

YES = Category I NO = Category Il

Cat. X

Cat. Il

‘Wetland Rating Form — western Washington 20 August 2004

vewsion 2 Updated with new WDFW definitions Oct. 2008
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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 subsurface 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 425/649-8757 + 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 small-
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

GEO 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 soil 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.

20 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 small 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 feet 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).
3.2 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 activities. 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 VIII on the Modified
Mercalli Scale near its epicenter. The Seattle-Tacoma earthquake of April 29, 1965, had a
Richter magnitude of 6.5 and produced a ground-shaking of intensity IV to VI 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 VIII. 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 seepage 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 also 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.

GEO 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 least 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

Allowable
2 inch Schedule 80 60 sec/inch
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
u 4 inch Schedule 40 1100 pound TB425** 10 sec/inch 10 tons
LG‘inch Scfﬁd_i_gl_e 40 1500 pound TB425%* 20 sec/inch 15 tons u

* = 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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We estimate that the maximum total post-construction settlement should be one-half (1/2) inch
or less. No reduction in pile capacities is required if the pile spacing is at least three times the
pile diameter. A one-third increase in the above allowable pile capacities can be used when
considering short-term transitory wind or seismic loads.

Vertical plpe plles do not generate significant lateral capacities. Instead, lateral forces can be
resxsted by passive earth pressure acting on grade beams or footmgs and by friction with the
subgrade soils, where acceptable subgrade soil conditions are present. To fully mobilize the
passive pressure resistance, the grade beams or footmgs must be constructed directly against
competent native soil or compacted fill. For these condmons, our recommended allowable
passive sod pressure for lateral resistance is 350 pcf eqmvalent ﬂmd wexght A coefficient of
fnctton of 0. 35 may be used between a competent native soil or compacted fill subgrade and the

foundanon.

We note that the loose, wet sand soils in the proposed residence location are not acceptable for
providing the above-recommended condition, and would need to be replaced with an acceptable
pad of compacted fill. Other options for re313t1ng lateral loads include using either battered pipe
piles or hehcal anchors. Recommendations regardmg helical anchors are provided below.

The performance of pipe piles is dependent on how and to what bearing stratum the piles are
mstalled Smce a completed pile in the ground cannot be observed, it is critical that judgment
and expenence be used as a basis for determmmg the driving refusal and acceptability of a pile.
Therefore, we recommend that GEO Group Northwest, Inc., be retained to monitor the pile
mstallatron operatron, collect and interpret installation data and verify smtable bearing stratum.
We also suggest that the contractor’s equipment and installation procedures be reviewed by
GEO Group Northwest, Inc., prior to pile installation to help mitigate problems which may delay
the progress of the work.

The foundatton for the proposed residence can be honzontally restrained by installing helical
anchors mto the underlymg soil. Helical anchors, such as those developed by the A. B. Chance
Company and Atlas Systems, Inc., consist of a steel square shaft with one or more helices on the

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 bya
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-lbs 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 GEQ 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;
50 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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To prevent the buildup of hydrostatic pressure behind permanent basement or conventional
retaining walls, we recommend that a vertical drain mat, Miradrain 6000 or equivalent, be used
to facilitate drainage behind the wall. The drain mat core is placed against the wall with the filter
fabric sxde facing the backfill. The drain mat should extend from the finished surface grade,
down to the footing drain. In addition to the vertical drain mat, a prism of clean, granular, free
drammg structural backfill matenal at least 18 inches wide should be placed against the wall.

The free-dralmng backfill should extend downward to the footing drain.

The top 12 inches of the fill behind the wall should consxst of compacted and relatively
impermeable soil. This cap material can be separated from the underlying more granular
dramage matenal by a geotextile fabric, if desired. Altemanvely, the surface can be scaled with
asphalt or concrete paving. The surface should be sloped to drain away from the building wall.

schemanc ﬂlustratlon of the wall and drainage system 1s presented in Plate 6 - Basement and
Retammg Wall Backfill and Drainage.

The backfill in areas adjacent to concrete retaining walls should be compacted with hand held
equipment or a hoe-pack. Heavy compacting machines (such as a vibratory roller) should not be
aIlowed wuhm a horizontal distance to the wall equivalent to one half the wall height, unless the
walls are de31gned with the added surcharge.

5.6 Drainage

The finished ground at the site should be graded such that surface water is directed off the site.
Water should not be allowed to stand in any area where footmgs, slabs or pavements are to be
constructed. Durmg construction, loose surfaces should be sealed at night by compacting the
surface to reduce the potential for moisture infiltration into the soils. Final site grades should
allow dramage away from the building. We suggest that the ground be sloped at a gradient of
three percent for a distance of at least ten feet away from the building except in areas that are to

be paved.
57 Paveihent Subgrade

We recommend that the driveway for the new residence be supported on a thickened base of
compacted ballast rock (at least 24" thick) that is underlain and overlain with a layer of woven
geotextile fabric, such as Mirafi 500X or equivalent. The pavement section can then be
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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.

e, s
AN - /
-

Keith Johnson | KEITH A. JOHNSC. ¢ William Chang, PE
Geologist Principal
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RETAINING
WALL

WALL BACKFILL
Refer to geotechnical report
for specific recommendations

GEOTEXTILE FILTER FABRIC
Nonwoven (Mirafi 140 NL, or equivalent),
wrapped around the drain rock

WASHED DRAIN ROCK
Bedded entirely around the
drain line

° . ’ /DRAINAGE MAT
The mat should extend
into the drain rock;
0 - recommended where
. backfilled wall height
exceeds 4 feet

FOOTING

DRAIN LINE

Minimum 4-inch diameter, rigid PVC
perforated pipe; lay pipe to have
sufficient gradient toward discharge

NOT TO SCALE

NOTES:

L) Do not replace rigid PVC pipe with flexible corrugated plastic pipe.

2.) Perforated PVC pipe should be tight jointed and laid with perforations oriented downward. The
pipe should be gently sloped to provide flow toward the tightline or discharge location.

3.) Do not connect other drain lines into the footing drain system.

4.) Backfill should meet structural fill specifications if it will support driveways, sidewalks, patios, or
other structures. Refer to the geotechnical engineering report for structural fill recommendations.

Group Northwest, Inc.

Geotechnical Engineers, Geologists, &
Environmental Scientists

&)

TYPICAL BASEMENT AND RETAINING
WALL BACKFILL AND DRAINAGE
PROPOSED RESIDENCE
5637 E. MERCER WAY
MERCER ISLAND, WASHINGTON

SCALE NONE DATE 3/11/2015 MADE

KJ
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SOIL CLASSIFICATION & PENETRATION TEST DATA EXPLANATION

. UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
GROUP
MAJOR DIVISION SYMBOL. TYPICAL DESCRIPTION | LABORATORY CLASSIFICATION CRITERIA
B WELL GRADED GRAVELS, GRAVEL-SAND - Cu = (060/ D10) greater than 4
G‘;:"E.;:s MIXTURE. LITTLE OR NO FINES CONTENT - roso) /(D10 * DBO) between 1 and 3
L d S — ——— | OF FINESBELOW - ——oeeoe
GRAVELS {little o no - POORLY GRADED GHRAVELS, AND GRAVEL-SAND | 5% CLEAN GRAVELS NOT MEETING ABOVE
coanse. | (More Than Hal fines) MIXTURES LITTLE OR NO FINES REQUIREMENTS
GRAINED SOILS E:fg’:‘f;’:n"";; ’:' ] T T 1 1 M_‘;ﬁ T
S " DbmrY GM  SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES . GM: ATTERBERG LIMITS BELOW °A" LINE.
ieve) vers: | | CONTENT | or P.LLESS THAN 4
[ORRVELS § e —— OF FINES EXCEEDS e ==
| (with some Gc |  CLAYEY GRAVELS, GRAVEL-SAND-CLAY | 12% GC: ATTERBERG LIMITS ABOVE "A" LINE.
fines) i MIXTURES : ‘ or P MORE THAN 7
e IR — | N SR = 1SS - " ——— S i =
: ! | WELL GRADED SANDS, GRAVELLY SANDS, | Cu = (060/ mo; greater than 6
SANDS | ‘
| CLEAN sw LITTLE OR NO FINES ‘ CONTENT Cc= {DGOF /(D10* Dsm between 1 and 3
SANDS
TS R — — --— OF FINESBELOW — S —
Coarse Fraction is| (it or no P POORLY GRADED SANDS, GRAVELLY SANDS, 5% CLEAN SANDS NOT MEETING ABOVE
Mors Than Helf | aler TemNg, | 5168) UTTLE OR NO FINES ' REQUIREMENTS
by Weight Larger er Than No. | ! |
Than No. 200 | 4 Sieve)  — e ——— e —————— e
seve | | . f ATTERBERG LIMITS BELOW A" LINE
: | DRTY | SM | SILTY SANDS, SAND-SILT MIXTURES , ‘ i P LEOS TR 4
SANDS | ___|CONTENT OF FINES | ]
i (with ; ‘3 R ATTERBERG LIMITS ABOVE "A" LINE
| (with some | i | | A
| | hnes) | SC | CLAYEY SANDS, SAND-CLAY MIXTURES ; ; ¥ P MORETIAN +
| S 1 . B S = R |
| | |
@ SILTS | Uqudlimit | INORGANIC SILTS, ROCK FLOUR, SANDY SILTS -
| (Below Alineon | <50% | i OF SLIGHT PLASTICITY N O T 7
| Plasticity Chart, L St - e PLASTICITY CHART 7
FINE-GRAINED = Negligble  |jquig Limit | - INORGANIC SILTS, MICACEOUS OR so | FOR SOIL PASSING . A
sons | Oweim) | oom | | DIATOMAGEOUS, FINE SANDY OR SILTY SOIL WO 0SIEVS 4 /
e — o —4 F
5' T | INORGANIC CLAYS OF LOW PLASTICITY, < 40 I‘ Ll L
o AYS | LaudLmt L | GRAVELLY, SANDY, OR SILTY CLAYS, CLEAN | 2% TN
| (Above A-Lineon |  <50% ‘ CLAYS a /| u-Line
| Plasticity Chart, |—— — ————— e ]z 35 4 A-Line
Negligble | iquid Limit | cn | 'NORGANIC CLAYS OF HIGH PLASTICITY, FAT | £ /]
| Omganics) | Jgge | i CLAYS o 7
0 | =
Less Than Hall by - - ; — - - & 20 A
Weight Larger | | UquidUmit | | OAGANIC SILTS AND ORGANIC SILTY CLAYS OF | 3 ,’ cL / MH or OH
Than No.200 | ORGAMICSILTS | ™ o ™ | LOW PLASTICITY = Wy
Sleve | &cCLays | ! L . e 10 vs
| (Below Actineon [~ " e ML dr OL
| Plasticity Cham)  LiguidLimt |, ORGANIC GLAYS OF HIGH PLASTIGITY 4 =y
| | >50% t 0 ! | |
e ek +— t —_— 0 10 20 30 40 50 60 70 80 90 100
HIGHLY ORGANIC SOILS | Pt | PEAT AND OTHER HIGHLY ORGANIC SOILS LIQUID LIMIT (%)
]

SOIL PARTICLE SIZE GENERAL GUIDANCE FOR ENGINEERING PROPERTIES OF SOILS, BASED ON STANDARD
GG B = SSE . E—= PENETR. ST (SP TA
U.S. STANDARD SIEVE EN ARDNIERT APT) DA
FRACTION  Passing | Retained e SRNMYRONE 1 BLTVACIAVEVSOUE
| Sieve | S Sieve Sk ‘ | Unconfined |
| (mm) | | (mm) Blow Counts = Relative Friction Angle Desain Blow Counts | B
— o ) . | Do, % | §oman escription N | Swengh Qu, Description
SILT/CLAY | 4200 @ 0075 i 13! i
S_A_ug | 0-4 0-15 | Very Loose <2 | <025 | Verysoft
FINE [ a0 fo42s | s200 | oo07s 4-10 | 1s-35 | 26-30 Loose 2-4 | 025-050 | Soht
‘ | | { i ! ;
MEDIUM | #10 | 200 | =240 | 0425 10-30 35-65 |  28-35 | Medium Dense 4-8 | 050-100 | Medum Stff
i | | | | | : |
COARSE | @4 | 475  ¥10 | 200 30-50 |  65-85 3s-42 | Dense 8-15 | 1.00-200 | stift
— S— SE N— e e | | |
QRAVE_I, . > 50 85-100 38 - 46 Very Dense 15-30 200-4.00 @ Very Siiff
FINE 075 | 19 w4 | 475 >30 >400 | Had
COARSE | 3 | 76 | 075 19
COBBLES | 76 mm to 203 mm
St SOt o Group Northwest, Inc.
BOULDERS | > 203 mm
| Geotechnical Engineers, Geologists, &
ROCK I Environmental Scientists
AGMENTS ~76 mm )
Bcorcill i (N 13240 NE 20th Street. Suite 10 Believue, WA 98005
i ) 2 F 7
ROCK | »0.76 cubic meter in volume R TR ax (425) 645-6758 PLATE Al




Envir¢umental Scientists

BORING NO. B'l Page | of |
KJ Date Drilled: 8/10/1999 Surface Elev. 187 fect +/-
— ——lZC |
Sample Blow Water
ioti Countper | Content Other Tests &
Description 6inches P Comments
Type ] No.
| Organic topsoil, very soft, wet, Black. e [ st |y
(N=2)
SILTY SAND, very loose, wet, fine grained sand, 20-25% fines.
trace black organics, occasional gray lenses, brown. l 52 Nz 70
"""""""""""""""""""""""""""""""""" (N=1)
SAND, loose, wet, 10% fines, fine grained, mottled gray and I S3 123 280
brown. (N=5)
As above, medium dense, 5-10% fines. I 54 ( :"6i62) 9.0
As above, 2.5 feet of sand heave into hole. l S5 56,9 170
{N=15)
SILTY SAND, medium dense to dense, moist to wet, 20% fines, S6 9.15. 258 |* = Blow counts may
very fine to fine grained sand, brownish gray. 1628 be affected by sand
! N=3 ¥
=3 hcave.
Bottom of boring: 17 feet.
Drilling Method: Hollow-stem auger O to 17 feet.
Sampling Method: 2-inch-O.D. standard penetration sampler
driven using a 140 Ib. hammer with a 30-inch drop.
Groundwater encountered near ground surface during drilling,
Boring backfilled with bentonite chips.
LEGEND: T~ 2" O.D.Split-Spoon Sampler GROUNDWATER seal
T 3"0.D. Shelby-Tube Sampler OBSERVATION WELL: measured water level
JL 3" 0.D. Catifomia Sampler well tip (screen)
% Group Northwest, Inc. PROPOSED RESIDENCE
= i 5637 E. MERCER WAY
Geotechnical Engineers, Gealogists, & MERCER ISLAND, WASHINGTON
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I R
BORING NO. B'2 Page 1 of |
Logged By: KJ Date Drilled: 8/10/1999 Surface Elev. 176 feet +/-
Sample Blow Water o
~rinti Countper | Conlent ther Tests &
Depth uscs Description 6-inches “h Comments
ft Code Type | No.
i OL Very soft, moist, black, organic topsoil and red decomposed l 118" Puor recovery.
wood, poor sample recovery. (N=0)
J SP- | SAND, loose, wet, fine to medium grained. 10-15% fines, rust- ,
. L. " S1 1,2.2 REY:
§ SM | colored oxide staining, some black organics, brown. (N=4)
5 —
SP- | As above, loose. I 52 135 36
T SM (N=8)
- SP- | Asabove, medium dense, trace coarse sand. l S3 4,79 24
4 SM (N=16)
10
SP | As above, loose, 5% fines, fine grained, grayish brown. I S4 44,4 274
- (N=38)
T
SM | SILTY SAND, loose, wet, fine to medium grained sand, 20-25% I S5 323 233
] fines, trace small wood chips, rare coarse sand, trace reddish (N=5)
- oxide staining, dark gray.
20 I N e e Uy U S
i ML | SILT, stiff, damp to moist, trace fine sand, contains wet sand l S6 5.11.12 0.6
lenses, dark gray. (N=23)
25 ]
ML | As above, occasionally laminated (some brown laminae and I S7 59.10 M.
T organics, some wet sand lenses. (N=19)
j Bottom of boring: 27 feet.
Drilling Method: Hollow-stem auger 0 to 27 feet.
- Sampling Method: 2-inch-O.D. standard penetration sampler
. driven using a 140 Ib. hammer with a 30-inch drop.
] Groundwater encountered near ground surface during drilling. 7
7 Boring backfilled with bentonite chips.
LEGEND: T 2"0.D. Split-Spoon Sampler GROUNDWATER seal
I 3"0.D. Shelby-Tube Sampler OBSERVATION WELL: measured water level
JL 3" o.D. califomia Sampler well tip (screen)
_ BORING LOG
Group Northwest, Inc. PROPOSED RESIDENCE
== o 5637 E. MERCER WAY
Geotechnical Enginee & 3 I
<o P m'ss’de:::l:fm MERCER ISLAND, WASHINGTON
JOB NO. G-3827 DATE 3/11/2015 PLATE A3
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CONSTRUCTION NOTES

1 VERIFY THE LOCATIONS, ELEVATIONS, DIAMETERS, MATERIALS, AND OTHER
PARAMETERS OF EXISTNG FACIUTIES TO WHICH NEW FACIUTES CONNECT BEFORE
ORDERING MATERIALS.

2 IN-WATER WORK 70 BE CONSTRUCTED QURING PERICD IDENTIFIED IN HPA PERWIT
{WUNE 16 TO SEPTEMBER 30).

3 UANTAIN A WNIMUM ONE LANE OF TRAFFIC ACCESS AT ALL TUES OH EAST
MERCER WAY THROUGH PROJECT AREA DURING CONSTRUCTION. SEE
SPECIFICATIONS FOR TRAFFIC COHTROL REQUIREMENTS.

4 CROUNOWATER WILL BE ENCOUNTERED DURING WORK.

SECTION INDICATOR AND DETAIL CONVENTION

RA WHICH SECTION DETAL 1S CALLED O
SECTION LETTER (DETAL MUMEER)

\\‘-— DRAWING REFERENCE NUMBER ON
WHICH SECTION/DETAL APPEARS

PLAN I1-4, SILT FENCE.

15 INSTALL SECWMENT TRAP AT THE DOWHSTREAU END OF THE STREAM
CONSTRUCTION. SEDIMENT TRAP SHALL BE IN ACCOROANCE WITH STANDARD PLAN
I=14, WATER COLLECTED IN THE SEDIMENT TRAP SHALL BE DISCHARCED QUT OF
THE CONSTRUCTION AREA AT LESS THAN 50 NTU TURBIDITY. CONTRACTOR SHALL
PREPARE A SEOMENT TRAP DESICN AND SUBMIT IT TO THE ENGNEER TO REVIEW.
NO EARTH-DISTURBING ACTIMIY SHALL OCCUR PRIOR TO THE APPROVAL OF THE
SEDIMENT POND PLAN.

16, TESC MEASURES (E.G., SEDIENT TRAP, SILT FENCES, FLAGGING, STABILIZED
CONSTRUCTION ENTRANCES) SHALL BE COMPLETELY REMOVED UPCM COMPLETICH
CF THE CONSTRUCTION UMLESS DICATED OTHERWISE BY THE ENGINEER.

17, TESC MEASURES SHALL BT USED WHERE APPRCPRIATE M THE CONSTRUCTION
AREA. CONTRACTOR SHALL PREPARE AN EROSION AND SEDIMENT CONTROL PLAN,
AND SUBMIT IT TO THE ENGINEER FOR APPROVAL. NO MATERIALS SHALL BE
BROUGHT INTO THE SITE PRIOR 10 APPROVAL OF THE TESC PLAN.

GENERAL NOTES TEMPORARY EROSION AND SEDIMENT CONTROL NOTES ABBREVIATIONS LINE TYPES LEGEND
1. FIELD SURVEY AND MAPPING FERFORMED BY CHS ENGINEERS, LLC. 1. THE IMPLEMENTATION OF THE TESC PLANS, AND THE CONSTRUCTION, AC ASZESTOS CEMENT ettt —t— o PERMANENT EASEMENT HESCRITON i
MAINTEHANCE, REPLACEMENT. UPGRADING, AND REMOVAL GF THE TESC FACILITIES APPROX APPROXIMATE . PROPERTY BOUNCARY it ~YMEGL
2. APPROXMATE LOCATION OF UNDERGROUND UTILITIES OR STRUCIURES SHOWN. THE IS THE RESPCNSIBIUTY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS AVE AVEHUE i
CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONARY MEASURES 10 PROTECT APPROVED AND THE SITE IS STABILIZED. AVG AVERAGE it e —— WAIERCOURSE CENTERUME EXISTING LOG REUSED
THE UTIUTES OR STRUCTURES SHOWN AND ANY OTHER UTILTIES OR STRUCTURES 8C BOULOER CASCADE — e e . BNSTRUCHON, LATS
ON THE PROJECT SITE. 2 THE BOUNDARIES OF THE CONSTRUCTION LIMITS SHOWN ON THE PLANS SHALL BE c CONIFERQUS TREE
CLEARLY FLAGGED PRIOR 10 CONSTRUCTION. NO DISTURBANCE BEYOND THE ce CATCH BaSiN EDGE OF FILLED CHANNEL ConrtRos TRiE %
3. AL WORK SHALL BE PERFCRMED IN ACCORDANCE WM APPUCABLE LOCAL, CONSTRUCTION LIMITS IS ALLOWED. THE CLEARNG LBATS SHALL BE MAINTAINED o CONIERLBE  cascmasssenoozoo WETLAND BOUNDARY A TREE
STATE, AND FEDERAL LAWS. ALL WORK SHALL CONFORM 1O THE STANDARD 8Y THE CONTRACTOR FOR THE DURATION OF CONSTRUCTION. CONC CONCRETE )
SPECIFICATIONS. WP CORRUCATED METAL PIPE —85 ——55 ——§5 ——S5 —  SANITARY SEWER (£41ST) DECIDUOUS TREE (O]
3. THE TESC FACILMES MUST BE CONSTRUCTED FRICR 10, AND i CONJUNCTION or CUBC YARD e ss % I ———
4. THE CONTRACICR SHALL BE RESPONSBLE FOR LOCATHG ALL EXSTNG WIH, ALL WORK SO AS 10 ENSURE THAT THE TRANSPORT OF SEDIMENT IS 0 DECIOUOUS FREE T T LOG AND NUMEER —_—0
UNDERCROUND UTILITIES. CALL UNDERGROUND UTILITY LOCATE SERMCE AT MIMIZED DA, Dus DRVETER
TELEPHONE HUMBER 1-800-424-5555 A MININUM OF TWQ WORKING DAYS PRICR DWG DRANNG BOULDER o
10 ANY EXCAVATION 4. THE TESC FACLITES SHALL EE WSPECTED DALY 8Y THE CONTRACTOR, AND E{ Eie ?\é\?mm
MANTANED 10 INSURE COMTIHUED PROPER FUNCTIGNING. , ELE £ £ st
5 OVIRMEAD ELECTRICAL POWER, TELZPHONE, CABLE TV, AND OTHER OVERWEAD £4eA ENGHEER WATERCOURSE. STABLIZATION LRATS ' ————
UNES ARE GEMERALLY NOT SHOWN. DETERMINE THE EXTENT OF HAZARDS OR S ANY AREAS CF EXPOSED SOMS, INCLUDING ROADWAY EMBANKMENTS, THAT Wil ExisT, £ gxsrwc —_—
MPACTS OM CONSTRUCTION ACTMINES CREATED BY OVERMEAD OR UNDERGROUND NOT 8 DISTURBED FOR SEVEN DAYS OR MORE, SHALL BE SIABIIZED WITW i FEET ROOT W0 -3
ELECTRICAL POWER, TELEPHONE, CABLE TV, AND OTHMER LINES IN AL ARTAS, AND APPROVED TESC METHDOS (£ G, SEEDNG, MULCHNG, PLASNIC COVERING) Gt GRADE CCHIROL LCG WD _
FOLLOW PROCEDURES DURNG CONSTRUCTION AS REQUIRED BY LA AND Hul HUS AND TACK "
REGULATIONS, TAKE WHATEVER PRICAUTIONS AND REMEDIAL MEASURES THAT WAY 6 ANY AREA NEEDWG TESC MEASURES THAT 0O HOT REQUIRE ATTENTION SHALL BE HDPE HIGH DENSITY POLYETHILENE
g*g gwﬂm 10 PROTECT PERSONS AND PROPERTY AND 10 AVDD DISRUPTION ADDAESSED MITHIM SEVEN (7) DAYS. ;ﬂ?«:? ﬁzm&
ANCE. INC
. 7. THE TESC FACUITIES ON (NACTWE STES SHALL BE MNSPECTED AND UANTANED A i INVERT ELEVATICH
6. MATERIALS REQUIRED FOR FiLL, BACKFILL, AND OTHER WORK WLL BE SECURED VMUY CF GNCE A WONTH, OR MTHIH FORTY~EICHT (48) HOURS FOLLOWNG A LWD LARGE WOODY DEBRIS i
BY THE CONTRACTOR FROM A SITE MEETNG ALL OF THE REQUIREMENTS USED i ST0RY EVERT uAx MAXIMUM '
THE SPECKFICATIONS. THE STE WAL WEET THE LOCAL, STATE. AND FEDERAL ; uH MAHHOLE gmr ~OF - KAY \
RECULATIONS: RECUIEAG HEADY, ST, (AND THE PUBLIC REL A, B ATNO TE SMALL MORE THAN 3 FEET OF SEDMENT BE ALLOWED 10 et i o f
7. HYPASS FLONS DURNG THE CONSIRUCTON, AND DURWMG THE REPLACEMENT, ACCUMRATE MTHN A STINENT TRAP. N NORTH x —————-
MDOHFICATION, OR: RESTORMTION OF EXISBHG FACRIES. 9 STABUZED CONSTRUCTION ENTRANCES SMALL BE USED WHERE POSSBLE WHERE n i o -
; " VEHICLES WILL EX1T A CONSTRUCTION AREA OWIO PAVEMENT, STABIIZED & ~
& o e i EARSHEE, PROR'T0:h: PRE=CORSTROCHION. CONFERENTE AF CONSIRUCTION ENTRANCES SHALL BE IN ACCORDANCE ¥ATH STANDARD PLAN 1-14. i m" o - E%%OH iyt # -,/-Shou - _é’/- HIDRANT
£ A ; . 7
10, THE PAVEMENT SHALL BS CLEANED AT THE ENO OF EACH CONSIRUCTIGH DAY ¥ P ST GO0 3 consTRUCTIoN Py
SURVEY INFORMATION SEDIMENT IS CEPOSITED CNTO THE PAVEUENT DUE 10 CONSTRUCTION ACTIMTY B STORM DRAN _ /
AND/OR VEHICLES. ¢ SOUTHEAST — 3
1. BASS OF BEARINGS AND BOUNDARY COMTROL: FLAT OF PARKWOOD ESTATES, " SF SQUARE FEET e
\ 87 v 11, WHERE STRAW MULCH FOR TEMPORARY EROSION CONTROL IS REQURED, IT SHAWL ——
V.63, PG. B6-47 PLAT OF PARKWOCD RIDCE, V.76, PG. 81-82. B ASPLED AT A LtRAAl THCKNESS OF 3 10°3 MONES :15“ a:r%:v SEWER el
. ———
2o DATUM: RAVD 1523, 12, UPON CONCLUSION OF CONSTRUCTION, THE CONSTRUCTION STAGING AREA SHALL ?Esc %‘E‘P?m EROSIOH AND SEOWENT CONTROL p -
3 BENCHWARK: Mi 1071 - BRASS NAIL WITH PUNCH IN CONCRETE 1 MONUMENT BE RETURNED 10 IS PRE-CONSTRUCTICN CONDITICH AT A WNWUM. ANY AREAS ey IYPICAL - — _
) OF EXPOSED SOILS SHALL BE STABILIZED AND SEEDED. =
CASE AT INTERSECTICN OF ISLAND CREST WAY AND SE S4TH STREET. VERT e e
W ST, WA
4. DBENCHMARK: 284-3-1 = NORTHLAST CORNER OF 4"x4” CONCRETE MONUMENT, " f.i'ﬂ.‘uﬁ‘%;";% :-‘;g"rnﬁml-‘fclg-ngfu c.%"f%'?é‘él'ﬂ“ RSN SHALIDECU & WSEL WATER SURFACE ELEVATION
0.04+4 /- ABOVE BRASS, IN CASE AT WTERSECTICH OF ST S4TH STREET AND ’
91ST AVE SE., ELEV 34236 18, SLT FENCES DIALL BE INSTALLED AT THE LOCATIONS INOICATED BY THE
ENGINEER IN THE FIELD. SILT FENCES SHALL BE iN ACCOADANCE WITH STANDARD W

ml &

RECONSTRUCT S

RIGHT - OF - WAY

DRAWING ON WHICH SECTION aP| OR DETAL DITCH FOLLOWING
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MATCH LINE - SEE DWG C-2

.. - S
o IR T 1% 2 rl/ WETLAD // e
v € TN : -
- it - ———————==REROUIE CREEX FROMW STA 5+70 10
\ 3 -iif 0u0IRY mo% / STA 5415 ENGR TO TG
NV, e

&, i / SEGN STREA //
I Iat APPROMIMATE :n«j M WERK
% —=LIuilS OF CONSTRUCTION gl S £ " WATERCOURSE STA 5480 /
© SEE HOIE 6 st NOTE 4 N 1 STAZILZATION

PROPOSED TRAL, SEE TRAL
AND LANDSCAPE DRAWNGS

uwrs

EXCAVATE EXISTING SED!usNT/
PGHD, SEE NOTE 7

|
L CITY_PROPERIY—
WAACH UCOONALD PROPERIY—
N i
1

PROJECT IREL =~
) ACROSS CHANNEL

11,

s
€ E—TBp \’ MaTE:2
Er——— —_—k el
3 \ £ £ £ 3 7 3 £ B i ,\:\Q_x. ¢
-, - e
3 \ PLAN 187 C EASEMENT \

SCALE: 17=I10¥

2cs

200

s —— . 205 NOTES:

o Y. AL TREES 10 BE PROTECTED AND REMAIN EXCEPT AS SPECHICALLY
CALLED OUT 10 REWQVE.

|-

200 2. EXISING LwD (DOWNED LOCS) Can BE REUSED. (OGS wAY BE
QUTSIOE CONSIRUCHON LTS,

1. N MECHANCAL EQUIPMENT ALLOWED ON WEST OR SOUTH SOE OF
WATERCOURSE

4. LOCATCOH OF ROCK WALL SHOWN (S APPROXMATE A0 SHALL BE FELD
LOCATED PRIOR TO CONSTRUCTION. FAL LOCATION TQ BE APPROVID
8Y ENGINEER, RCCKERY WILL BE INSTALLED AFTER EQUIPMENT IS %0
LONCER WEEDED WEST OF THIS LOCATION. JEMPORAZY FILL OR

B3

o
w

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

3. CREEX FLOWS BENEATH EXIST LOGS AWD TREC RCOIS HERL, REVOVE
LOGS AND FILL YOID TO HEGHT RIQUIRED FOR CHANMEL RELOCATION.

STA-Ted
1838
Boflow (834
1850
BOTIOM 180.5

STA 7440 BuL LOG, NOL 15

f BUTTUAr .I01.‘l
/
J

/

180

CHANNEL 1E 1

SIA TH20

185

@

LOCATION OF CONSTRUCTON LIMITS SHOWN 1S APPROXWATE AND
SHALL BE PIZLD LOCATED PRIOR 10 COMSTRUCTION.

7. WAX SUAFACE AREA OF SEDMEWT POND EXCAVATICH (S ABOUT !9

!

CLAY
SIa 7409
MAICH EXISTING
6+75
H EXGTNG

[

[

ST}

PROPOSED GRADE Of

— 180 SF.MAX DEPTH SHALL NOT EXCEZD 3 7.
WATERCURSE ccurm-.x—/

8. PLACE CLAY BAGS SELOW LOGS OR MSTALL ADDITIOMAL LOCS DOWN
10 EXISTVG STREAM BED.

170

175 9. PROTECT HUB AND TACK CONTROL POINIS

\
N
I
/
—
|
l'l‘
{

SIA 6+}5

EXISTING ¢

s 10. EQUIPMENT WORKING M STREAM SHALL BE KO WIDER THAN & FT AND
WATERC! E CENTERY

LESS THAN 5,000 LBS UNLOADED. WATERWL DELVERY WilL BE VA
CREEKBED OMLY UPSTREAM OF STA B+0D

.tg
:,“8
——
STA 6145,
& oay

LAY DAM

MATCH LINE — SEE DWG C-2

&
o

4TA 6+25

170

. ADDITICKAL ONSIFE WOODY MATERLL SUALLER THAN 6 IN DWMETER
WILL BE PLACED IN THE STREAM AS DIRECTED 8Y THE ENGINEER.
PLACEMENT OF THIS MATERIAL IS INCIDENTAL.

T

!

i

I
! CIUNHE]. 1€ 155
i

S1A 5+75

CLAY DAM

160

165 12 CLEARED MATERUL WAL BE DiSPOSID On GifY PROPERTY AT THIS
SIiE, AS DIRECTED BY ENGINELR.

. LOG PLACEMENT AND ORIENTATN SHOWN 1S APPROXIMATE, L0G
) LOCATICNS SHALL BE FLAGGED BY THE ENGINEER PRIOR 10

SiA 4460 BIGIN_NORK
WAIC 'ﬁﬁ_sﬂd‘ﬂtu

1
"/L

/

160 PLACEMENT, THEN VERWFIED AND APPROVED BY THE ENGINEER AFTER
= PLACEMENT.

R (- 10 2
110 e ——

200
7+90

200 Scola Feet
7480 7+70 7+60 7+50 7440 7+30 7+20 7+10 7400 6+90 6+80 6470 6+60 6+50 6+40 6+30 6+20 §+10 6+00 54390 5+80 5+70 5+60 5+50 5 0 5 B 10
WATERCOURSE PROFILE 150 e ———
SCALE: HORIZ 17=10" Scale Feel
VERT 1%=5'

CITY OF MERCER ISLAND PROTET HuMBLR
PARKWOOD TRAIL AND SUBBASIN 11-01026-10000

585

RAmn

R.W. Back, inc. 458 WATERCOURSE STABILIZATION PROJECT

HF/PM

ﬂ:Wu“E [K 1001 Fourth Avanua, Suite 2500 o
Boaitie: WA 20 154-1004 WATERCOURSE FLAN AND PROFILE

(208) 695-4700 DALENG WUMBLR:
LOWER C-1

RIFY

BAR 15 ONE INCH ON 7! F
ANST “0° DRAWNG 0 |8/18/0 ISSUED FOR @810

O wossmmm——n " | REV | DATE |CHK'O|APP'O REVISION DESCRIPTION

A
COPYRCHT 2004, k. MY, My RCHTS ATSIMD




# /
£XIST 12 IN HDPE NEW 6 IN HDPE SEWER PIPE,

\\ STORM DRAM e /rn () . N ‘/rnmcn BENEATH STREAM X
W 5 *PPRGXNATE WATERCOURSE B
, o g —_— STABLIZAICH LTS / "
N\ L5 N ;’- f] Sy ] > o WA =
NV A e P SN B
W~ S TS T T
\/ ~ e ) F s 205
N . " ey~

~ fﬁ \ N

END STREAN WORK
STA 10400 ——~ycw 25O GROUKD
5 IN HDPE SEWER
PPE, SEE NOTE 5

X > f
" =
&S N =

SEE NOTE o 18
H & T 4B =
-, cLemoul Bl - EUST § I A SEWER PRE
R EMERCES FROM BANK WERE,

REMOVE ABOVE GROUND AC
COPLNG SEWER FIPE 10 STA 8400

o SEWER PIRE

N,
¥ PLUG AND ABMIDON EXIST

UNDERGROUND 6 W AC SDWER PPE

£XST 6 M AC SEWER, "
SEE KOIE 4 N

oz

SEE NOTE 2

WETLRID BOUNDARY 7

>/

97
)

XS note 10
/ _—

SEE NOTE 2~
8+50 I

PLAN
SCALE: 17=i10"

NQTES:
1. AL TREES 10 BE PROTECTED AND REMAN EXCEPT
AS SPECIFICALLY CALLED OUT 70 REMMVE.

2. ENSTRKG LWD (DOWNED LOGS) CAN BE REUSED
LOGS MAY BE QUISIDE CONSTRUCTON LIWITS

3 NG MECHANICAL EQUIPMENT ALLOWED CH WEST QR
SOUTH SIDE OF WATERCOURSE,

4 LOCATION OF BURIED SEWER IS APPROVIMAIL.
CONTRACTOR TQ FIELD LOCATE.

5 PPE M SLOPE 2% UNMLM BENDING RADAS N
ACCORDANCE WITH UANUFACTURER'S
RECOMMENDATION,

5. REMQVE ALL GAZIONS ™ SIREAU BETWEEN 5TA 7+50
AND 9+0Q. NOT ALL #RE SHOWH. REMQVE
WIRE OFFSAE

7. FWAL WATERCOURSE ALIGNMENT WILL NOT FOLLOW
CRECT SEWER AUGNMENT AS SHOWN. WAIERCOURSE
AUGHUENT SHALL 3E SINUCUS TD MeMiC EXIST
AUCKUENT AND SHALL BE STAKED M-FELD BY
ENGINEER SUBSEQUENT TO WSTALLANGH OF MEW
SEWER PPL.

8 Cul AND REMOVE SMAG. LEAVE STUMP. REUSE WOOD
AS DWRECTED BY CHGIMEER.

3. EQUPMENT KCAKNG ¥ SIRTAM SKALL 88 NO WIDER
THAN 6§ FT AND LESS THAN 9,000 LBS LNLOADED.
MATERWL DELVERY WL BE VIA CREEKBED OHLY
UPSTRERM OF STA 8400,

10, PROTECT HUB & TACK COHTROL POMTS.

11, LCG PLACEMENT AND ORIENTATION SHOWNM IS

= i BENO APPROXIVATE. LOG LOCATIONS SHALL BE FLAGGED EY
THE ENGINEER PRIOR 1Q PLACEMENT, THEN VIRINED
. AND APPROVED BY THE ENGINEER AFTER PLACEUENT,
5
;/ = 230 12, CONMECT NEW 6 @ HOPE SEWIR PIPE 10 EXIST 6 W
7 !:,-, S AC SEWER PP WITH ROAC, TYPE 501 PIPL COUPLER,
- 1 2
I EQE E 15, REMOVE 3 FT HCH LOG WER.
2
! 225 . SR E 2l ” 225
= 2
5 ~=_51383 B Bl
é = S o ™ :
2 S By pa g3 Sl =
220 ;z, = =13 = 220
E i~ \\ i fa gg - -
2l mg 213 ]
=% =3 3
#3 %—- = o) B o
215 == j s ns
— A ho o
EUSING $RADE OF / % g =3 o
WATERCOURSE CEHTERNPAE ~ T l‘: Ed
210 = G = | 210
~ > ¥ =
. PROPDSED GRIDE OF _/ == \ 2 I3 = ‘
NEW 6 1N D HOPE / WATERCOUASE |CENTERLINE N‘ - 2 2= = 25 =
SEWER PIPE, SCE 1OT[ 5 BE B3 s a8, 3
205 = al? g b -z
= = 205
\\“ F3-4 goost 9 o
—~= =2 2gsEd 33 |=
S B85 23
200 _F::\_:: jrog Lo 200
\Q\\
195 135
\[\ TR - T 10 20
N 1"=10°=0
190 ~lign Scale Fest
10410 10400 9490  9+BO G470 9460 9450 9440  9+30 9420 9410  9+00  B+30  B+B0 8470  B8+50  B8+50  B+40  B+30  B+20  B+10  8+00 7430
5 0 5 10
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SCALE: HORIZ I"=10° Seol Feet
VERT "= 8’
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T0P STREAM
== ‘/—COBELES

_J\_
TOP STREAM

COBBLES

1 CONCEPTUAL DETAL iS SHOWN [N 10 FT LENGTH. CONTRACTOR SHALL
DUPLICATE CONFIGURATION TO MAICH LENGTH NEEDED

2. INSTALL RANCOM ROCKX PROTRUSION AND PLACEMENT 70 PROMOTE CASCADING
WATER.

TYPICAL PLAN OF ROCK PLACEMNT /" 1

SCALE: NONE

COBBLES \
WATERCOURSE

WATER COURSE STABILIZANON

10P OF STHE:AM‘,

C-1 AL-2

REVEGETATION, SEE
LANDSCAPING PLANS

REVEGETATION, SEE

LANDSCAPING PLANS
THE INTENTION IS 10 CREATE A —_—
ROUGH, NOT SMOOTH, CHANNEL.

RANDOM ROCK PROTRUSIONS NEEGED N7
70 PROMOTE CASCADING WATER
b e
SEE NOTE 2 —— )
SEE HOTE 2 E: >

~WASHED IN \
f '—~ZANK REGRADING ONLY

COBBLES
WATERCOURSE

THICKNESS OF

STRTAM C0BBLES 7

187 MiN

SANDING MIX // -

A5 NEEDED

— EXISTING GROUND

-~ ADDITIONAL FILL BELOW STREAM
COBBLES MAY BE WATIVE, STREAM
COBBLES, GRAVEL BACKFILL FOR PIPE
IONE BEDDING CR SANDING MIX

5TA 5+65 10 STA 8+00
STA 9460 T0 STA 9485

TYPICAL SECTION AN AN 4
WATER COURSE STABILZATICN - NE-5AL-6
SCALE: NHONE

REVEGETATION, SEE
LANDSCAPING PLANS

¥

THE INTENTION 1S TO CREATE A
ROUGH, NOT SNOOTH, CHANNEL
RANDOM R0CK PROTRUSIONS NEEDED
10 PROMOTE CASCADING WATER

100 6F smg}

COBBLES \

HASHED 18 ]
SANDING MiX

A
THICKNESS OF

SEE NOTE 3

GRAVEL BACKFILL
FOR PIPE ZONE
BEDOING

-

127 APPROX

STA 8+00 TQ SIA 9+560

TYPICAL SECTION

/) o — SEE NQIE 2 SEE NOIE 2
o 27 M, 5 MAX | i

NOTES:
REVEGETANQN, SEE
LRNDSCAPING PLANS

W
2

BANK REGRADING
QMUY AS NEEDED

DRECTED BY ENGINEER.

!

EXISTING GROUND

ADDITIONAL FILL 1N THIS ZONE WAY BE
NATIVE, STRIAM COBBLES, GRAVEL
BACKFILL FOR PIPE ZONE BEDDING CR

SANDING WX, TYP BOTH SIDES

%w—.‘{w 6" HDPE SEWER PIPE

8 8

(Y 5V 5
WATER COURSE STABIIZATION & PIPE TRENCH\ - AC-3 /\C-6/

SCALE: NONE

TOE GF CHANNMEL
\ ﬁ I

1. MATERIAL EXCAVATED FOR PIFE MAY BE REUSED
FOR STREAM CCBBLES OR SANDING MAX IF
SPEQINCATIONS ARE MET,

2. INSTALL EROSION COMTROL MATTING i LOCANCH

STAKE N ACCORDANCE

WIH WSDOT STA PLAN (=13,

3.V OF COVER MUST BE PROVIDEDC DURING
CONSTRUCTION TO AVDD DAWAGE 10 PIPE

IFVERT
\ APPROX STREAM } I / :
PROVIDE €-B INCHES EXISTIN N
BETWEEN T0° OF CLAY DAu EXVIHG AL [ et ‘r | {
AND WATER COURSE INVERT \ i \
CLAY BAGS, NP » )
|_ r | | \ \ Rl DROP AS SHOWN
---------- ON PROPILE
I == 1
- e Hﬁﬁi%_ _____ i
STREAM COBBLES I: i \ \
Ha E5 =
A \ L E] 1 ( SEAL GAP WITH HEAVY CAIVAS
1. CONSTRUCT CLAY DAMS AT LOCATIONS SHOWN IN PROPLE. \ \ ) ! [ ATTAICHED W/UNGALVANIZED
——m HaLs 47 0C
7. PLACE CLAY BAGS LENGTHWSE ACROSS CHANNTL ! \ TR AS
e ¢ g -\— EXISTING CHANNEL i \ LOWER LOG iF NEEDED
Be0 { | SHOWN ON PROFILE 0 Al
CLAY BAGS
TYPICAL SECTION [ SECTION VAR DETAIL JERER SECTION LN
AY DAM . CLAY DAM = SiL LOG, TYp C-1 A\C-2 SLL LeS -
gcnzl? NONE U SCALE: NOME ‘\-/ SCALE: NONE SCALE: NONE U
K CITY OF MERCER ISLAND PRILET MAECR,
SBS PARKWOOD TRAIL AND SUBBASIN 11-01026-10000
T R.W. Back, Inc. 458 WATERCOURSE STABILIZATION PROJECT — -
&/Pu 1001 Fourth Avanus, Sulte 2500 - s N
— f;j;;’:;:j:;“’“”"‘ WATERCOURSE DETAILS s
sﬁ;‘s_a»_;cbm‘:;”gu o |e/18/07) ISSUED FOR 810 SHEET 1 OF 2 C=3
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APPROX ELEV

=5 _IN CLEANOUT

— EXIST 6 IN AC
o SEVER [IFE VATH CAP
———— /,— BACKPLL PIPE TRENCH WITH NAIVE
235 1T T D
J;é {1RED
6 v WYE [
NEW 6 IN §UTI-FUSED HOPE
SEWER PIPE
230
\—ROAC PIPE COUPLER, TYPE 501,
AN 2FTx2FTx2FT CQONC ANCHOR -
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PLACE LOG IN STREAM CHANNEL AS SHOWN OM PLAN. LOG IS NOT
ANCHORED. AT LEAST GNE END AND A SEGMENT OF LOG SMALL BE IN
CONTRUQUS CONTACT WITH WATERCOURSE.

STACK LOGS ALONG RIGHT BANK AT 1H:IV SLOPE AS SHOW ON C-5,
SECTION  STA 7+25 PLANE LOG & LOG-LOG INTERFACE.

PLACE SMALL WOODY DEBRIS OH UPSTREAM SIDE OF LOG AS DIRECTED 8Y
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NOTES:
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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

Bypass: No

GroundWater: No

Pervious Land Use Acres

Impervious Land Use Acres

ROADS FLAT 0.115



Element Flows To:
Surface Interflow
Vault 1, Vault 1,

Groundwater

Name ¢ Vault 1
Width : 17.45 ft.
Length : 17.45 ft.
Depth: 5ft.

Dischqgggfstructure

Riser Height: 4 ft.

Riser Diameter: 18 in.

Orifice Diameter: 0.30603 in.

1
Orifice 1 Diameter: 0.56 in. Elevation:
1 Diameter: 0.33 in. Elevation:
17.457 x 17.45' x 4'= 1,218 cu. ft.)

Orifice
(Volume

Element Flows To:
Outlet 1 Outlet 2

Elevation: 0 ft.

2.668 ft.
3 ft.

Vault Hydraulic Table
Sta ft) Arxea(acr) Volume(acr-ft) Dschrg(cfs

0.000 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 0.003
0.556 0.007 0.004
0.611 0.007 0.004
0.667 0.007 0.005
0.722 0.007 0.005
0.778 0.007 0.005
0.833 0.007 0.006
0.889 0.007 0.006
0.944 0.007 0.007
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 0.008
1.278 0.007 0.009
1.333 0.007 0.009
1.389 0.007 0.010
1.444 0.007 0.010

1.500 0.007 0.010

0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

Infilt (cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



1.556
1.611
1.667
1.722
1.778
1.833
1.889
1.944
2.000
2.056
2.111
2.167
2.222
2.278
2.333
2.389
2.444
2.500
2.556
2.611
2.667
2.722
2.778
2.833
2.889
2.944
3.000
3.056
3.111
3.167
3.222
3.278
3.333
3.389
3.444
3.500
3.556
3.611
3.667
3.722
3.778
3.833
3.889
3.944
4.000
4.056
4.111
4.167
4.222
4.278
4.333
4.389
4.444
4.500
4.556
4.611
4.667

SO oOoCoo

Sa=RelelelloNeolNeNoNoloNoNoNoNeNoNeNoloReReReRe )

o oo

o O o

SR =N=NeloleNeNoNeNoloNo ool RoloRoReRe e =)

.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007

0.011
0.011
.012
.012
.012
.013
.013
.014

[>lejeNoleNoNoNeoNeNeoNoNoNeoNoNoNoNoloNe Ro =)

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

014

.014
.015
.015
.016
.016

016

.017
.017
.017
.018
.018

-

019

.019
.019
.020
.020
.021

021

.021
.022
.022
.023
.023
.023
.024
.024
.024
.025
.025
.026
.026
.026
.027
.027

.

028

.028
.028
.029
.029
.030
.030
.030
.031
.031
.031
.032
.032
.033

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

N UMD WNNMNHEPOOODODOO0OO0OOOOOO

.003
.003
.003
.003
.003
.003
.003
.003
.003
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.006
.007
.007
.008
.009
.009
.010
.011
.011
.012
.012
.013
.013
.014
.014
.015
.015
.015
.016
.016
.016
.017
.017
.017
.209
.559
.012
.549
.157
.830
.562
.348
.185
.069
.999
.973

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
0.000
0.000
0.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

COO0O 000000000 OCOO0OOODOO0OO0OOOOO

(= e oo NeNelNeNoe

SaSE=leloleoNaleNololoNoNoNeNoNololoReRo o)



4.722 0.007 0.033 8.987 0.000
4.778 0.007 0.033 10.04 0.000
4.833 0.007 0.034 11.13 0.000
4.889 0.007 0.034 12.26 0.000
4.944 0.007 0.035 13.43 0.000
5.000 0.007 0.035 14.63 0.000
5.056 0.007 0.035 15.86 0.000
5.111 0.000 0.000 17.13 0.000

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 0.026992
50 year 0.030898
100 year 0.034267
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 0.003
1951 0.026 0.004
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
1957 0.016 0.004
1958 0.005 0.004
1959 0.010 0.004
1960 0.009 0.004
1961 0.015 0.013
1962 0.015 0.004
1963 0.000 0.003
1964 0.008 0.004
1965 0.012 0.004
1966 0.011 0.004
1967 0.005 0.003
1968 0.016 0.004
1969 0.004 0.003



1970 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 0.009 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 0.005 0.003
1983 0.012 0.015
1984 0.003 0.004
1985 0.012 0.003
1986 0.003 0.004
1987 0.002 0.013
1988 0.010 0.015
1989 0.000 0.003
1990 0.002 0.003
1991 0.007 0.016
1992 0.021 0.014
1993 0.004 0.003
1994 0.001 0.003
1995 0.000 0.003
1996 0.008 0.004
1997 0.021 0.013
1998 0.017 0.015
1999 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
13 0.0124 0.0050
14 0.0122 0.0042
15 0.0116 0.0040
16 0.0112 0.0040
17 0.0106 0.0040
18 0.0106 0.0039
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 0.0036
31 0.0052 0.0036
32 0.0049 0.0035
33 0.0049 0.0035
34 0.0048 0.0035
35 0.0047 0.0035
36 0.0042 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 (CFS) 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 60 Pass
0.0062 427 280 65 Pass
0.0065 393 270 68 Pass
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 0 0 Pass
0.0273 0 0 0 Pass
0.0276 0 0 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 0 Pass
0.0293 0 0 0 Pass
0.0295 0 0 0 Pass
0.0298 0 0 0 Pass
0.0301 0 0 0 Pass
0.0303 0 0 0 Pass
0.0306 0 0 0 Pass
0.0309 0 0 0 Pass

Water Quality BMP Flow and Volume for POC 1.
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 efs.

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

Perlnd and Implnd Changes
No changes have been made.

This program and accompanying documentation 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 Ecology be liable
for any damages whatsoever (including without limitation to damages for loss of business profits, loss
of business information, business interruption, and the like) arising out of the use of, or inability
to use this program even if Clear Creek Solutions or the Washington State Department of Ecology has
been advised of the possibility of such damages.



