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GEOTECHNICAL ENGINEERING SERVICES
SLOPE STABILITY EVALUATION
SEGALE LEVEE
TuKwiLA, WASHINGTON
FoORr
SEGALE PROPERTIES

INTRODUCTION AND PROJECT DESCRIPTION

This report presents the results of our geotechnical engineering services for the evaluation of the stability of
the west levee along the Green River located between about South 180 Street and South 200th Street in
Tukwila, Washington. This portion of the levee is approximately 2.4 miles in length and is sitnated within
the area known as the Tukwila 205 section. The project location is shown on the Vicinity Map, Figure 1.
The project alignment is shown with respect to existing site features on the Site Plan, Figure 2. S

Qur understanding of the project is based on our review of existing geotechnical reports and evaluations
completed by others, as well as several meetings with representatives of Segale Properties. The purpose of
our services was o evaluate whether the river bank could be constructed at an inclination of at least 2H:1V
(horizontal to vertical) with an adequate factor of safety to satisfy the United States Army Corp of Engineers’
(USACE) stability standards as set forth in the 1913 USACE Levee Design Manual. The existing river bank
slopes along this portion of the canal are approximately 1.5H to 1.8H:1V.

King County is evaluating passing an ordinance that would require flattening the slopes to reduce the risk of
flooding of adjacent land. '

SCOPE

Our geotechnical engincering services for this project consisted of reviewing previous reports and
explorations for the site, conducting subsurfice explorations, and providing geotechnical engineering
conclusions and recommendations for safe river bank slope inclinations for the levee. Our specific scope of
services included:
» Reviewing previous geotechnical reports prepared for projects in the sife vicinity;
e Completing cone penetration tests (CPTs) to characterize the subsurface conditions at selected
. locations;
e Completing engineering analysis to evaluate the stability of a proposed 2H:1V slope and
commenting on the feasibility of designing and constructing.a’ levee that would conform to the
" puidelines set forth in the USACE 1913-Design Manual for Levees;

¢ Providing geotechnical recommendations for the project; and
« Preparing this geotechnical report.

PREVIOUS REPORTS

As part of our engineering analysis, we reviewed several documents that described the subsurface conditions
and geotechnical engineering properties of the soils as well as engineering evalnations. We reviewed the
following documents: '
* GeoEngineers, Inc., December 1998, Report, Geotechnical Engineering Services, Proposed
‘Warehouse Building Development, Tukwila, Washington.

. GeoEngineers, Inc., March 1999, Report, Geotechnical Engineering Services, Levee Seepage
Evaluation, Proposed Warehouse Building Development, Tukwila, Washington.

e King County, October 2006, Briscoe Levee Supplementary Stability Evaluation: Project No. 011068

Filg No. 029/-037-00 Page 1 ) GECENGINEERS /‘y
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» King County, January 2007, Overview of Flood Plan Issues related to the Segale Levee.
» Shannon & Wilson, Inc., 1995, Geotechnical Report, Segale Levee Seepage and Stability Studies,
Tukwila, Washington.

s Shannon & Wilson, Inc., 1999, Summary Report: Slope Stability Analysis of Four Green River Bank
Stabilization Repair Pl"OJ ects, King County, Washington.

e Shannon & Wilson, Inc., 2002 Preliminary Risk-Based Flood Damage Analysis, Green River Flood
Control Zone District, King County, Washington.

T

FIELD EXPLORATIONS

FIELD EXPLORATIONS

The subsurface conditions along the project alignment were evaluated by reviewing available geotechnical
information and by advancing three cone penetration test (CPT) probes. The CPTs were advanced to
approximately 40 feet below the ground surface on December 26, 2006. The approximate locations of the
explorations completed for this project are presented on the Site Plan, Figure 2. Details of the field
exploration program and logs of the explorations are presented in Appendlx A.

SITE CONDITIONS

SURFACE CONDITIONS

_The site is located along the west bank of the Green River between South 180™ Street and South 200" Street,

a length of approximately 2.4 miles. The levee is approximately 30 to 35 feet high measured from the
bottom of the river to the crest and approximately 3 to 8 feet high on the land side. The width of the crest at
the top of the levee is on the order of 10 to 15 feet. The river flows in a northerly direction, and the
topography along the crest of the levee is relatively flat. The river bank slopes down from the crest at
inclinations of approximately 1.5H to 1.8H:1V (horizontal to vertical). The land side slopes down at an
inclination of approximately 1.5H:1V. The area to the west of the levee consists of existing commercial

properties and undeveloped land.

GEOLOGY

Published geologic information for the project vicinity includes a U.S. Geological Survey Map titled
“Gegologic Map of the Des Moines 7.5' Quadrangle, King County, Washington” (Booth and Waldron, 2004)
Based on the geologic map and our evaluation of existing explorations, we interpret the soils as younger
alluvium deposited by the Green River. The alluvium generally consists of moderately well sorted silt, sand,

. and gravel.

SUBSURFACE CONDITIONS

The soils interpreted from the CPT explorations completed along the levee generally consist of alluvium.
Overbank alluvial deposits consisting of interbedded very loose to medium dense sands with Variable silt
content and very soft to medium stiff silt were observed in the upper 30 to 35 feet of each exploration.
Medium dense to dense older alluvial sands were encountered below the overbank deposits in éach of the
explorations. Each of the explorations was terminated in the medium dense to dense older alluvial sands.

GROUNDWATER CONDITIONS

The groundwater levels in the v1c:1n1ty of the project will likely be closely related to the water level of the
Green River. Based on our experience in the project vicinity and the exploration logs completed by others
along the levee alignment, we anticipate that static groundwater levels are on the order of 12 to 15 feet below
the ground surface. Groundwater levels will typically fluctuate as a function of season, precipitation, river

level and other factors.

File No. 0291.037-00 Page 2 GeoENGINEERS /7]
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ANALYSIS
SEEPAGE

The stability of the levee is significantly influenced by the groundwater level and the permeability of soils
within the levee. The permeability affects the scepage and the rate of change in the phreatic surface when
the river level changes. A higher groundwater level in the levee relative to the river level reduces levee
stability. The key issue related to the stability analysis is determining the decrease in the groundwater level
as the river level goes down (rapid drawdown condition). We accordingly completed scepage analysis fo
evaluate the groundwater level (phreatic surface) during the rapid drawdown condition and used the results in
the stability analysis described below.

Flood Control Effects on Water. Levels

The flow within the Green River is controlled by the Howard A. Hanson (HAH) Dam which is operated by
the U.S. Army Corp of Engineers (USACE). The dam is located upsiream of the project site.” The primary
purpose of the dam is to control flooding along the lower portion of the Green River. Water from heavy
precipitation or runoff is stored behind the dam and then released in a controlled manner.

We understand that during periods of significant releases from the HAH dam, the river level within this
stretch of the Green River can rise to within about 2 feet of the top of the levee. The river level may stay at
this elevation for periods of up to 10 days. Regulatory policies for the operation of the dam specify that the
drawdown rate within the Green River should not exceed 1 foot per hour. The USACE typically operates the
dam such that the maximum rate of drawdown is 1 to 2 feet per day. We developed a time history of river
level elevations as a function of time for use as input to our seepage analyses based on our understanding of
the flood control effects on the river. This is discussed in more detail in subsequent sections.

Seepage Soil Parameters

Besides water level data, parameters for the seepage analysis include the soil permeability, the density,
specific gravity and moisture content. Soil permeability has a significant mfluence on seepage and
groundwater levels in the levee. Soils with low permeability, such as silt and clay, take longer to drain after
saturation and water levels remain elevated in the levee during rapid drawdown conditions. Soils with higher
permeability, such as sand and graveél, drain fairly quickly resulting in less discrepancy between the river
level and the phreatic surface in the levee. '

Shannon and Wiléon performed several soil permeability tests on typical levee soils. Their results indicate a
permeability on the order of 3 x 107 cim/sec (~0.085 ft/day) for the sandy silt, a permeability on the order of
1 x 10? cm/sec (~2.8 f/day) for the fine sand with some silt and a permeability on the order of 5 x 10
cnv/sec (14.2 fi/day) for the fine sand. The predominant soil type in the upper portions of the levees where
the maximum drawdown occurs is fine sand with varying amounts of silt. We chose a permeability of
5 fi/day to represent this material.

Method of Seepage Analysis

The phreatic surface within the generalized embankment section was evaluated using the computer software

program Seep/W Version 6.2 (GEO Slope International, Ltd, 2004). This program is a two dimensional

finite element program that divides the levee cross section into hundreds of smiall triangular-shaped elements,

each of which has specific soil properties. The initial groundwater conditions are input as the normal river

level. A function representing the change in river level with time is then activated along the 'slope of the

levee in the river. After initialization, SEEP/W then calculates the changes in the groundwater level’
(phreatic surface) throughout the levee as the river level rises during flood stage and decreases over time

using defined river level curves for the rapid -drawdown condition.

File No. 0281-037-00 Page 3 ' GeoENGINEERS /‘y
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Seepage Analysis Results

The results of the seepage analysis were used to develop the phreatic surface within the embankment for fast
and slow drawdown rates. The phreatic surface shown in Figure 2 represents the worst-case condition where
the water level in the levee is the highest relative to the adJacent river level. ThlS typically occurs during
rapid-drawdown when the river level just reaches the normal river level.

LEVEE STABILITY

Soil Parameters . _ ‘

For the slope stability analysis we used the effective siress soil strength parameters. presented in Shannon &
Wilson’s January 1999 geotechnical report. Specifically, we used an cffective friction angle of 33 degrees
and cohesion of 15 psf for the soils within the embankment. 'We understand these parameters were chosen
by Shannon & Wilson based on their review of laboratory testing completed by the Corps of Engineers.

Method of Analysis

The stability of a generalized section through the levee was evaluated using the computer software program
Slope/W Version 5.20 (GEO Slope International, Ltd, 2004). The program uses limit equilibrium methods to
evaluate the stability of a slope and provides an estimate of the factor of safety with respect to slope failure.

- We evaluated the stability of a 2H:1V (horizontal to vertical) slope during static and rapid drawdown

conditions. A generalized schematic of the embankment is presented in Figure 2. We included a 2-foot-
thick layer of rip rap in our analysis.

The static (steady state seepage) condition consisted of evaluating the stability of a 2H:1V slope during

_ normal operating conditions. For this condition we assumed the water ievel within the Green River would be

15 feet above the bottom of the river. This scenario i{s generally consistent with the static condition analysis
provided by Shannon & Wilson in their 1999 report. However, we included the layer of rip rap that has been
observed and documented by the USACE to exist along this stretch of the Green River in our analysis.

We also evaluated the stability of the slope during rapid drawdown conditions for the phreatic surface
derived from the seepage analysis. This method of analysis differed from previous evaluations completed by
others. The previous evaluations had approached the rapid drawdown scenario from the conservative
standpoint that during drawdown there would be no drainage or dissipation of pore pressures within the
embankment. Essentially, the water level in the Green River was Jowered from the flood stage to-the normal
stage but the embankment remained completely satgrated with a phreatic surface at the elevation of the flood

stage.
Stability Analysis Results

The results of our slope stability analysis for the proposed 2H:1V slope for the steady state and rapid
drawdown conditions are presented i n the table below.

Table 1.0 Slope Stability Results

USACE Required- .
Condition Factor of Safety Factors.of Safety
Steady State 1.4 1.4
. Drawdown Rate
Rapid Drawdown 1.0 1 ftthr Va ft/hr
1.12 1.2
File No. 0291-037-00 Page 4 GEOENGINEERS é )
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CONCLUSIONS AND RECOMMENDATIONS

We are in general agreement with the effective stress soil strength parameters chosen by Shannon & Wilson
and have utilized the same soil parameters in our stability analysis. Based on the results of our analysis, it is
our opinion that the embankment slopes may be engineered to provide adequate factors of safety during the
steady state and rapid drawdown conditions to meet the required factors of safety set forth by the USACE
(1.4 for steady state and 1.0 for rapid drawdown). :

The previous analysis complsted by Shannon and Wilson indicated a factor of safety of 0.7 for the 2H:1V
slope during the rapid drawdown condition. In our analysis, we estimate a factor of safety of 1.1 to 1.2
depending on the drawdown rate with the minimum factor of safety of 1.1 at the maximum drawdown rate of
1 foot per hour. The difference in the results can be attributed to the assumptions made about the phreatic
surface within the embankment. Shannon & Wilson assumed no change of the water level in the
embankment during the rapid drawdown period. It is our opinion that this assumption is very conservative
and not representative of what is likely to occur. ‘

Based on the soils conditions, field testing by Shannon & Wilson and our experience, we estimated the
permeability of the soils and evaluated the change in the water level within the embankment (phreatic
surface) by modeling the seepage with computer software. Based on our understanding of the soils and our
analysis, it is our opinion that during rapid drawdown at a rate of 1 foot per hour, partial drainage of the levee
embankrment will oceur. The results of our analysis provided an estimate of the phreatic surface at different
stages during the drawdown of the river. We completed our stability analysis by selecting the critical
phreatic surface that corresponds to the river level reaching the normal operating level 15 feet above the
bottom of the river.

The results of our analysis indicate a 2H:1V slope may be designed and constructed such that the factors of
safety against slope instability for the steady state and rapid drawdown conditions (1 foot per hour) set forth -
by the USACE are met or exceeded. This assumes that the slopes are constructed with at least 2 feet of
correctly sized riprap, and that the slope and toe of the embankment are protected against erosion.

LIMITATIONS

We have prepared this report for the exclusive use of Segale Properties, and their authorized agents for the
Segale Levee Stability Evaluation Project in Tukwila, Washington. Our report and interpretations should not
be gonstrued as a warranty of the subsurface conditions. :

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices in the field of geotechnical engineering in this area at the time this report was
prepared. No warranty or other conditions, express or implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table; and/or figure), if
provided, and any attachments are only a copy of the original document. The original document is stored by
GeoEngineers, Inc. and will serve as the official document of record,

Please refer to Appendix B titled “Repbrt Limitations and Guidelines for Use” for additional information
pertaining to use of this report.

REFERENCES
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APPENDIX A
FIELD EXPLORATIONS -

GENERAL

Subsurface conditions were explored at the site by advancing three cone penetration tests. The CPTs were
completed by Northwest Cone Explorations on December 26, 2006. The approximate locations of the
explorations are shown on the Site Plan, Figure 2.

CoNE PENETRATION TESTS

A CPT sounding involves pushing an instrumented probe into the ground and recording the tip resistance and
sleeve friction at regular intervals. The resistance and friction data is used to evaluate the type of soil being
penetrated, the soil density, and the soil strength through use of engineering correlations.

The cone penetration tests (CPTs) were completed using an electric cone. The logs of the CPT soundings are
presented in Figures A-1 to A-3. The CPT soundings were advanced to depths of about 40 feet below the
existing ground surface. The CPT soundings were backfilled in general accordance with procedures outlined
by the Washington State Department of Ecology.

File No. 0291-037-00 Page A-1 GEOENGINEERS /’J
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APPENDIX B
REPORT LIMITATIONS AND GUIDELINES FOR USE!

This appendix provides information to help you manage your risks with respect to the use of this report.

GEOTECHNICAL SERVICES ARE PERFORMED FOR SPECIFIGC PURPOSES, PERSONS AND
PROJECTS

This report has been prepared for the exclusive use of Segale Properties, and their authorized agents. This
report may be made available to prospective contractors for their bidding or estimating purposes, but our
report, conclusions and interpretations should not be construed as a warranty of the subsurface conditions,
This report is not.intended for use by others, and the information contained herein is not applicable to

other sites.

GeoEngineers structures our services to meet the specific needs of our clients. For example, a
geotechnical or geologic study conducted for a civil engineer or architect may not fulfill the needs of a
construction contractor or even another civil engineer or architect that are involved in the same project.
Because each geotechnical or geologic study is unique, each geotechnical engineering or geologic report
is unique, prepared solely for the specific client and project site. Qur report is prepared for the exclusive
use of our Client. No other party may rely on the product of our services unless we agree in advance to
such reliance in writing, This is to provide our firm with reasonable protection against open-ended
lability claims by third parties with which there would otherwise be no contractual limits to their actions.-
Within the limitations of scope, schedule and budget, our services have been executed in accordance with
our Agreement with the Client and generally accepted geotechnical practices in this area at the time this
report was prepared. This report should not be apphed for any purpose or project except the one

originally contemplated.

A GEOTECHNICAL ENGINEERING OR GEOQLOGIC REPORT Is BAsSED ON A UNIQUE SET OF
PROJECT-SPECIFIC FACTORS

This rei:ort has been prepared for the Segale Levee Stability Evaluation Project in Tukwila, Washington.
GeoEngineers considered a number of unique, project-specific factors when establishing the scope of
services for this project and report. Unless GeoEngineers specifically indicates otherwise, do not rely on

this report if it was:
» not prepared for you,
s not prepared for your project,
¢ not prepared for the specific site explored, or
s completed before important project changes were made.

For example, changes that can affect the applicability of this report include those that affect:
¢ the function of the proposed structure;
e elevation, configuration, location, orientation or weight of the proposed structure;
'» composition of the design team; or

* project ownership.
If important changes are made after the date of this report, GeoEngineers should be given the opportunity
to review our interpretations and recommendations and provide written modifications or confirmation, as

appropriate.

! Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org .
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SUBSURFACE CONDITIQNS CAN CHANGE

This geotechnical or geologic report is based on conditions that existed at the time the study was
performed. The findings and conclusions of this report may be affected by the passage of time, by
manmade events such as construction on or adjacent to the site, or by nafural evenis such as floods,
earthquakes, slope instability or groundwater fluctuations. Always contact GeoEngineers before applying
a report to determine if it remains applicable.

MOST GEOTECHNICAL AND GEOLOGIC FINDINGS ARE PROFESSIONAL OPINIONS

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data
and then applied our professional judgment to render an opinion about subsurface conditions throughout
the site. Actual subsurface conditions may differ, sometimes significantly, from those indicated in this
report. QOur report, conclusions and interpretations should not be construed as a warranty. of the
subsurface conditions.

GEOTECHNICAL ENGINEERING REPORT RECOMMENDATIONS ARE NOT FINAL

Do not over-rely on the construction recommmendations included in this report. These recommendations
are not final, because they were developed principally from GeoEngineers’ professional judgment and
opinion.. GeoEngineers’ recommendations can be finalized only by observing actual subsurface
conditions revealed during construction. GeoEngineers cannot assume responsibility or liability for this
report's recommendations if we do not perform consiruction observation.

Sufficient monitoring, testing and consultation by GeoEngineers should be provided during construction
to confirm that the conditions encountered are consistent with those indicated by the explorations, to
provide recommendations for design changes should the conditions revealed during the work differ from
those anticipated, and to evaluate whether or not earthwork activities are completed in accordance with
our recommendations. Retaining GeoEngineers for construction observation for this project is the most

-effective method of managing the risks associated with unanticipated conditions.

A GEOTECHNICAL ENGINEERING OR GEOLOGIC REPORT CouULD BE SUBJECT TO
MISINTERPRETATION

Misinterpretation of this report by other design team members can result in costly problems. You could
lower that risk by having GeoEngineers confer with appropriate members of the design team after
submitting the report. Also retain GeoEngineers to review pertinent elements of the design team's plans
and specifications. Contractors can also misinterpret a geotechnical engineering or geologic report.
Reduce that risk by having GeoEngineers participate in pre-bid and preconstruction conferences, and by
providing construction observation.

Do NoT REDRAW THE EXPLORATION LOGS

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

Some owners and design professionals believe they can make contractors liable for unanticipated
subsurface conditions by limiting what they provide for bid preparation. To help prevent costly problems,
give contractors the complete geotechnical engineering or geologic report, but preface it with a clearly
written letter of transmittal. In that letter, advise contractors that the report was not prepared for purposes-
of bid development and that the report's accuracy is limited; encourage them to confer with GeoEngineers
and/or to conduct additional study to obtain the specific types of information they need or prefer. A
pre-bid conference can also be valuable. Be sure contractors have sufficient time to perform additional
study. Only then might an owner be in a position to give contractors the best information available, while

- requiring them to at least share the financial responsibilities stemming from unanticipated conditions.

Further, a contingency for unanticipated conditions should be included in your project budget and
schedule.

CONTRACTORS ARE RESPONSIBLE FOR SITE SAFETY ON THEIR OWN CONSTRUCTION
PROJECTS

Our geotechnical recommendations are not intended to direct fhc confractor’s procedures, methods,
schedule or management of the-work site. The contractor is solely responsible for job site safety and for
managing construction operations to minimize risks to on-site personnel and to adjacent properties.

ReAD THESE PRoOVISIONS CLOSELY

Some clients, design professionals and confractors may not recognize that the geoscience practices
(geotechnical engineering or geology) are far less exact than other engineering and natural science
disciplines. = This lack of understanding can create unrealistic expectations that could lead to
disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations” provisions
in our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how these

“Report Limitations and Guidelines for Use” apply to your project or site.

GEOTECHNICAL, GEOLOGIC AND ENVIRONMENTAL REPORTS SHOULD NoT BE INTERCHANGED

The equipment, techniques and personnel used to perform an environmental study differ significantly
from those used to perform a geotechnical or geologic study and vice versa. For that reason, a
geotechnical engineering or geologic report does not usually relate any environmental findings,
conclusions or recommendations; e.g., about the likelihood of encountering underground storage tanks or

* regulated contaminants. Similarly, environmental réports are not used to address geotechnical or geologic

concerns regarding a specific project.

BioLOGIC POLLUTANTS

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations,
recommendations, findings, or conclusions regarding the detecting, assessing, preventing or abating of
Biological Pollutants and no conclusions or inferences should be drawn regarding Biological Pollutants,
as they may relate to this project. The term “Biological Pollutants” includes, but is not limited to, molds,
fungi, spores, bacteria, and viruses, and/or any of their byproducts.

If Client desires these specialized services, they should be obtained from a consultant who offers services

- in this specialized field.
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Amendment of King County Flood Hazard Management Plan
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KlN G COUNTY 1200 King County Courthouss

516 Third Avenug
Seattle, WA 98104

Signature Report

January 17, 2007

Ordinance 15673

Proposed No. 2006-0293.3 Sponsors Constantine and Hague

AN ORDINANCE relafing to river and floodplain

management, adopting the 2006 King County Flood Hazard
- Management Plan as a functional plan of the King County

Comprehensive Plan; and amending Ordinance 11112,

' Section 1, and K.C.C. 20.12.480.

STATEMENT OF FACTS:

1. Six major river systems flow through King County - the South Fork
Skykomish, Snoqualmie, Sammamish, Cedar, Green and White rivers -
and their significant tributaries, the Tolt, Raging, Miller and Greenwater
rivers. Other tribut.aries and smaller streams include Tokul creek, Kimball
creek, Coal creek (Snoqualmie), Issaquah creek, Fifteen Mile creek and
Holder creek.

2. River and stream flooding impact private property, businesses, public
and private infrastructure such as parks and utilities, transportation

corridbrs, and can directly and indirectly result in loss of life.
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3. King County adopted the policies of the 1993 Flood Hazard Reduction

Plan as opf;ratiﬁg principles to guide King County's River Management
Program and to meet the intent of the water and natural resource policies
of the 1994,. 2000 and 2004 King County Comprehensive Plans. The
Flood Hazard Reduction Plan is listed as a functional plan of the King
County Comprehensive Plan 2004 in Technical Appendix A (Capital
Facilities).

4, The 2006 Flood Hazar& Management Plan is an update to the 1993
Flood Hazard Reﬁuction Plan to respond to aging flood protection
infrastructure and unmet maintenance ﬂeedé, new or updated federal
regulatory requirements, envifonmental impacts of past flood hazard
management practices and changes in watersheds since 1993.

5. The 2006 King County Flood Hazard Management Plan meets the
requirements of the National Flood Insurance Program's Community
Rating System, which provides a thirty—ﬁvc%percént discount on federally-
backed ﬂood.insurance premiumes for unincorporated King County
property owners. Saving are approximately two hundred eighty-threo .
dollars per year for the average flood insurance policy.

6. The 2006 King County Flood Hazard Mariagement Plan complies with
the federal Disaster Mitigation Act and will assurle that King County
remains eligible and competitive for state and federal programs providing

technical and financial assistance to local communities for flood hazard

management.
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7. The 2006 King County Flood ﬁazgrd Management Plan considers the
impact of flood hazard ména'gement policies and actfons on habitat for
Puget Sound Chinook salmon and buli trout, which are listed as threatened
under the federal Endangered Spe‘cias Act.

8. The 2006 King County Flood Hazard Management Plan proposes
project actions to repair, replace, and in some cases reinove, levee and
flood px:otection infrastructure to ensure King County can adequately
reduce flood risks and a;idress critical infrastructure needs.

9, The 2006 King County Flood Hazard Management Plan is necessary to
protect life and safety, valuable public and private propexty, the regional
economy and general welfare of King County and its residents.

10. IIr_lplementaﬁon of the 2006 King County Flood Hazard Management
Plan will require additional funds to ensure timely implementation of the
projects and programs that are outlined in thé plan to reduce ﬂooﬁ risks -
and infrastracture ﬁeeds on major rivers in King County and to address
subregional flood risks and infrastructure needs on tributaries, and that
cairy out the flood risk policies and other policy objectives of the plan, as
are identified by the council, executive and cooperating jurisdictions.

11, The King County executive has transmitted a proposed ordinance
(Proposed Ordinance 2006-0334) propos;in‘xg the formation of a countywide
flood control zone district and the dissolution of existing flood conttol -

zone districts within the county.
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12, Chapter 7 of the King County Flood Hazard Management Plan
identifies the creation of a countywide ﬂood control zone district and an
annual assessment as the preferred alteﬁxative fof financing of projects
listed in the plan, Proposed Ordinance 2006-0293 cannot and does not
create a county flood control zone district or levy an assessment, Creation
of such a district-can only be accomplished through a separate legislative
action by the council. The legislation to accomplish has been transmitted
under Proposed Ordinance 2006-0334. Separate legislation Wouid also be
needed to levy an assessment,

13. Support for and approval of King County Flood Hazard Management
Plan does not coustitute a commitment, either by the council as a whole or
by individual members of the council, fo establish of a specific funding
mechanism or tax assessment. Further deliberation on fundfng issues and
discussions with other local governments in King Ci)unty will take place
as part of the council's deliberation on Proposed Ordinance 2006-0334
establishing a county flood control zone district.

BEIT ORDAINED BY THE COUNCIL OF KING COUNTY:
SECTION 1. Ordinance 11112, Section 1, and K.C.C, 20.12.480 are each hereby
amended to read as follows:

The King County Flood Hazard (Reduetion)) Management Plan ((pelicies)), as

shown. in Attachment ({;
are)) A to this ordinance is adopted as ((eperating-prineiples)) a functional plan to guide

King County's ((fleed-hazard redustion)) river and floodplain management program((s))
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and to meet the intent of the ((water-and naturel reseuree)) natural environment, and

facitities and services policies of the King County Comprehensive Plan. As an

amplification and augmentation of the King County Comprehensive Plan, ((the-policies))

the flood hazard management plan constituteg official county policy with regard to

(Hood-hazard-reduction-and-flood-plain)) river and floodplain management in King
County. For each site-specific project, such as Jlevee improvements or concentrated areas
of home buyouts or elevations, a project summary is included to provide a better
understanding of the flood or erosion conditions of concern and the action or actions
proposed to address them. Project summaries, and references fo easements, buffers or
levee improvements, including levee laybacks, in connection with such project
summaries ate intended to function at the level of planning documents and do not assumme
that the nature and scope of each of the described projects are the final project or action
that arg desoribed in this chapter 5 or in Appendices B, F and G of Attachmont A to this
ordinance. The proposed projects and actions are not intended to substitute for the site-
specific analysis to determine what is regﬁired for each of the site specific capital projects
that will be recommended and adopted as part of an annual capital improvement plan,
The priority, scope, nature and cosiI: of the proposed projects or actiong may change as the
hydraulic, engineering and geotechnical conditions at each site are analyzed in greater
detail, and as engineering alternatives are developed. analyzed, reviewed and negotiated
with federal, state, Iocal and tribal agencies and affected property owner or owners,
However, while the plan sets forth what the county currently believes are best practices,
nothing in this plan creates or precludes. the creation of new land use requirements, laws

or regulations. EoEIRC
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SECTION 2. It is the intent of the county to take timely action to ensure adequate
funding is available for the implementation of projects and programs that are outlined in
the plan t‘o reduce flood risks and infrastructure needs on major rivers in King County
and to address such subregional flood risks and infrastructure needs on tributaries and in
jurisdictions that have regulations coﬁsistent with the plan, that carry out the flood risk
policies and other policy objectives of the plan, as may be identified by the executive, the
executive's staff and cool;erating jurisdictions. Such subregional flood risks and
infrastructure needs as may be identified v;rould also recognize past investments in flood
risk reduction and local cost shares for any future funding,

SECTION 3. Severability, If any pi'ovision of this ordinance or its application to




Ordinance 15673

125 any petrson or circumstance is held invalid, the remainder of the ordinance or the’
126 application of the provision to other persons or circumstances is not affected,

127

Ordinance 15673 was introduced on 7/10/2006 and passed as amended by the
Metropolitan King County Council on 1/16/2007, by the following vote:

Yes: 9 - Mr, Gossett, Ms, Patterson, Ms. Lambert, Mr. von Reichbauer, Mr,

Dunn, Mr. Ferguson, Mr. Phillips, Ms. Hague and Mr. Constantine
No: 0
Excused: 0

KING COUNTY COUNCIL
KING COUNTY, WASHINGTON

%MM rgfﬂ/

arry Gosseé Chair

ATTEST:

&)wuwf

Anne Noris, Clerk of the Couneil

APPROVED this 2.6_day of . Y am G 2007,

Ron Sims, County Executive

Attachmenfts A. 2006 King County Flood Hazard Management Plan dated December 5;_@@"@6 e
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Exhibit D

Aerial Photograph of the La Pianta LLC Property
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Exhibit E

Letter from Andy Kindig, Ph.D.



A.C. Kindig & Co.

ENVIRONMENT AL CONSULTING
PO Box 2486
Redmond, Washington 98073

January 13, 2009
Project No, 195

Mr. Mark Segale
Segale Properties
PO Box 88028
Tukwila, WA 98138

RE: Tukwila Shoreline Master Plan; Green River Setbacks at the Tukwila South
205 Levee

Dear Mr. Segale,

My comments on appropriate setbacks to provide for buffer functions and values on the
Green River where levees are present were sent to you in a letter dated October 186,
2008 (attached for convenience to this letter). | understand that letter was submitted to
the City as part of it's Shoreline Master Program Update hearing and public comment
process. The City's response was the following:

“Staff's reading of WAC 173-26-221 (2)(a)(ii) is that it is inconsistent for the river
buffer to be smaller than the SAO buffer for smaller fish-bearing watercourses.”

This reply from City staff is inadequate response to the October 16, 2008 letter for the
reasons explained below.

WAC 173-26-221 (2)(2)(ii) says the following:

“ Provide a level of protection to critical areas within the shoreline area that is at
least equal fo that provided by the local government's critical area regulations
adopted pursuant fo the Growth Management Act for comparable areas other
than shorelines.”

The reference to “level of protection” does not equate to “width of buffer’ in this code.
The reference means the benefits that buffers supply to streams in their existing
conditions must be equally protected.

Briefly summarized, the October 18, 2008 letter set forth the rationale behind shoreline
buffer protections as they are reflected in best available science. It is the city’s
obligation to use best available science to determine how to best protect existing
shoreline “functions and values”. “Functions and values” with regard to shoreline buffers
are those environmental attributes that are essential to or help support the (in this case)



Mark Segale
January 13, 2009
Page 2 of 2

riverine environment in terms of water quality and habitat quality. There is nothing
magical about a fixed rubber stamp buffer width that will protect water quality and habitat
quality functions as they exist. Rather, for the reasons set forth in the October 16" [etter,
science is used to define the various existing functions, and how wide a buffer needs to
be to make sure those functions continue to support the river. The width the buffer
needs to be varies with the circumstances. As the October 16" [efter makes clear, the
presence of a levee precludes most functions from “reaching over the levee” to serve the
river. Therefore, setting a buffer wider than the levee does not provide any additional
function benefit, or provide any additional protection of existing functions.

In essence, city staff missed the point of both the WAC and the October 16™ letter in its
reply. The city needs to protect shoreline functions as they currently exist equally to how
they would be protected under the Sensitive Areas Ordinance. The Sensitive Areas
Ordinance buffer widths are based on how wide they need to be to protect the functions
and values of other smaller streams in the city, which are typically not contained within
levees. In smaller streams without levees, protecting existing stream functions could
well require larger buffers than for the levee portions of the Green River, because there
is no dividing levee preventing more distant functions from being delivered to the stream.
Equal protection of existing functions will occur if the Green River buffer matches the
levee, because there are no appreciable functions landward of the levee to protect, The
levee prevents this potential. The reasons for this are contained in the October 16%
letter.

Sincerely,

AN I2YY.)

Andrew C. Kindig, Ph.D.
Principal Biologist
A.C. Kindig & Co.



A.C. Kindig & Co.

ENVIRONMENT AL CONSLILTING
PO Box 2486
Redmond, Washington 28073

Qctober 16, 2008
Project No. 185

Mr. Mark Segale
Segale Properties
PO Box 88028
Tukwila, WA 98138

RE: Tukwila Shoreline Master Plan; Green River Sethacks at the Tukwila South
205 Levee

Dear Mr. Segale,

This lefter is a written summary of our conversation about the City of Tukwila Planning
Commission’s work on the Shoreline Master Program (SMP) update. The Planning
Commission is considering city staffs recommendation for a watercourse buffer of 125
feet for commercial zones along the Green River Type 1 watercourse urban
conservancy shoreline south of [-405. It is my understanding this recommendation is
made on the general pretext that best available science supports a 100 foot buffer
around Class 2 streams under the City's Sensitive Areas. It is my understanding this
recommendation reasons that since best available science determined a 100 foot buffer
was warranted for Class 2 streams in the city under its Sensitive Areas Ordinance (SAQO)
(18.45.100), similar scaled buffers should be warranted for commercial-zoned reaches of
the Type 1 Green River south of I-405 under the SMP, irrespective of actual bank-side or
riparian conditions.

Best available science should be used to determine an appropriate buffer widih as one
facet of many environmental and public use considerations in an SMP. It is well
established in the City's existing SMP (18.44) and in the City’'s SAO (18.45.100.B) that
buffers are preserved to protect existing riparian and stream functions, This is also
emphasized in the June 2003 Best Available Science Issue Paper. Watercourses by
Adolfson Associates, Inc. that the City is using as a supporting document to the SMP
update. Adolfson (2003) found that in the lower sections of streams in the City of
Tukwila, “..urbanization has encroached on the riparian zone, and the abifity of buffers
to perform functions such as large woody debris recruitment or water quality
improvement has been compromised.” The Green River has several very different bank-
side conditions within the City of Tukwila which include the U.S. Army Corps 205 levees
and non-205 levees adjacent to the Tukwila South Project (north and south of S. 196"
Street, respectively; see City Shorelines Map 8), along with revetments and unprotected
banks elsewhere in the City. These levee-caused differences in bank conditions affect
riparian function potential to a far greater extent than the limitations noted by Adolfson
(2003) for urbanization alone. Levees strongly affect the buffer widths that best



Mr. Mark Segale Page 2 of 5
October 16, 2008 '

available science indicates are warranted to preserve existing functions, because they
affect the functions by their presence. Uniform shoreline buffers are not appropriately
applied to the non-uniform Green River bank-side conditions consisting of levees,
revetments, and natural banks.

The 100-foot buffers for a Class 2 watercourse under the SAO assume the functions to
be protected exist to usual potentials along the watercourse. However, where levees
are present, many functions do not exist, and those that do are usually reduced in
potential as discussed below.

This summary of riparian function potential speaks specifically to the levee riparian
condition along the Tukwila South property owned by Segale Properties. Eight
functional attributes of riparian buffers are identified and described in Table 1. Table 1
summarizes how each of these functions are severed or reduced by the presence of the
levee. If is important to keep in mind that maintenance of the levee requires that large
trees do not grow on the levee slopes or top, and certainly could not be allowed to
senesce and fall after maturity with root wads into the river. The physical presence of
the levee and its maintenance requirements separate the river from the upfands on the
other side of the levee structure, and thereby sever some riparian functions. Other
riparian functions are altered or impaired.

As shown in Table 1, the levee precludes some important riparian functions from
occurring at all, and greatly restricts most other functions. The levee does provide
protection of the river from human disturbance (by forming a substantial physical barrier
between the river and residential or commercial activity on the upland) and for that
function the levee is superior to what is normally a vegetative buffer function. Levees
also physically separate the river from urban stormwater runoff, which is treated and
detained before point release to the river in accordance with city stormwater
requirements. There is no reliance on vegetative buffers to treat or intercept incidental
sheetflow storm runoff from urbanized areas where levees are present. Where riparian
functions are operating despite levee structures, the functions are generally restricted to
the river-side slope of the levee. The levee structure provides a barrier to fransmission
of functions from the upland side of the levee to the river side of the levee.

The overall conclusion is that if best available science is employed with the goal of
identifying suitable buffers for the Green River where 205 and non-205 levees exist, then
the buffers do not need to extend beyond the levees themselves.

Sincerely,

Andland

Andrew C. Kindig, Ph.D.
Principal Biologist
A.C. Kindig & Co.
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