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Scope of Services
A comprehensive approach to floodplain management in King County

The Water and Land Resources Division (WLRD) of the Department of Natural
Resources and Parks (DNRP) is the service provider to the King County Flood Control
District (District). This report provides the District’s Board of Supervisors with the status
of work completed from April to September 2018 in support of the District’s mission to
bring a comprehensive approach to floodplain management.

Six service areas: Reducing flood risk through projects, programs,
and partnerships
The District’s work program is comprised of six service areas – separate families of
products that define the District’s program.







Structural Protection
Reducing flood risks through physical changes to riverine function.
Hazard Identification and Mitigation
Identifying risks and removing people from harm.
Asset Management
Protecting public investments in flood risk reduction facilities and properties.
Flood Warning Program
Distributing information about flood conditions and self-protection methods.
Consulting to County Agencies
Supporting floodplain-related development regulations and public safety work.
Risk Reduction Through Partnership
Supporting regional partners to reduce risk.

Taken together, these six service areas have resulted in a robust, nationally recognized
floodplain management program that works with tribal governments, state agencies,
cities, towns, residential communities, and other stakeholders to develop projects and
policies that reduce flood risks throughout our region.
The Metropolitan King County Council created the Flood Control District in 2007 as a
special purpose government, providing funding and policy oversight for flood protection
projects and programs in King County. Since the District’s inception, 142 capital projects
– levee and revetment repairs, major capital construction, and feasibility studies – have
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been completed or are in progress, representing an investment of over $400 million in
communities and neighborhoods across the county. At the same time, the District has
worked to raise awareness of flood risk and the importance of emergency
preparedness, developed other programs and policies that help people get out of
harm’s way, and partnered with Tribes, governments, agencies, and stakeholders to
leverage funds and take additional actions to address flood hazards in our region.

A financial snapshot
The District adopted a revised 2018 budget on July 30, 2018, including $97.64 million in
capital “carryover,” or unused expenditure authority, from 2017. This amount is
distributed across the categories shown in Figure 1.

Figure 1: 2017 Capital Carryover by Type
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F. Flood Reduction Grant Payments

Of the total capital carryover, 61 percent ($59.8 million) is for grants and agreements
managed by other agencies, including $24.1 million for the District’s three capital grant
programs.
The remaining 39 percent ($37.8 million) is for District construction, acquisition, and
elevation projects managed by the King County WLRD. Expenditure authority carried
over from 2017 is on pace to be spent in 2018 for several of the larger amounts, as the
SE 19th Way revetment repair is under construction and significant design progress has
been made for the Willowmoor, Lower Russell, and Pacific Right Bank projects. Each of
these projects will be described further in this report. With the addition of a new capital
strike team in 2017 (profiled in greater detail in the 2017 annual report), WLRD is
completing critical flood damage repairs while also increasing pace of delivery for longterm levee revetment capital projects. For projects implemented by WLRD on behalf of
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the District, 2017 was the biggest year yet for capital expenditures. Eleven more
projects and repairs were under construction in the summer of 2018, including an
emergency repair on the Lower Snoqualmie. This level of effort would not have been
possible without the additional capital delivery staffing capacity provided by the District
in 2017. Figure 2 shows WLRD’s capital expenditures by month for 2012-2018; as of
September, 2018 is on track to again be one of the most productive years in terms of
both public safety projects completed and capital expenditures.
Figure 2:
Capital Project Expenditures by Month (District Projects Managed by WLRD)

Looking ahead to 2019, the District’s financial forecast shows that the expedited
delivery of capital projects made possible by the additional staff resources will reduce
the District’s fund balance from approximately $72 million in 2018 to approximately $10
million by 2024. All forecasted expenditures are based on key assumptions, such as the
timely completion of the Lower Russell Levee Setback Project and the Pacific Right
Bank Flood Protection Project, two of the District’s largest upcoming construction
projects. Risks to project schedules can be found in the District’s 2019 Capital Budget
Book.
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Figure 3:
2019 Financial Forecast - Fund Balance, Annual Levy, and Expenditures by Type

Structural Protection
Reducing flood risks through physical changes to riverine function
Structural protection products reduce flood risks through built projects that physically
change or intervene in river processes and functions. These projects are intended to
prevent, control, or reduce flooding inundation or channel migration hazards and
associated flood risks to people and the built environment.

SNOQUALMIE RIVER BASIN
Tolt Pipeline Protection Project: Protecting Regional Water Supply
The largest construction project of 2018 is the $10.8 million Tolt Pipeline Protection
Project. The Tolt Pipeline, two parallel pipes that run from the Tolt Reservoir to the City
of Seattle, provides nearly a third of the region’s water supplies for more than one
million residents in Seattle, Bellevue, Redmond, Issaquah, Bothell, Kirkland, the
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Sammamish Plateau, Woodinville, Northshore, Lake Forest Park, and Duvall. One
section of the pipeline along the lower Snoqualmie River is at serious risk. About 1,200
feet of the revetment has failed and is completely gone, leading to lateral channel
migration that is threatening the pipeline.

Tolt Pipeline Protection Project under construction on the Lower Snoqualmie River. The pipeline is
visible on the right side of the photo.

In addition to reconstruction of the failed revetment protecting the pipeline, required
habitat mitigation includes creation of a large off-channel alcove, realignment of a
tributary creek, and riparian plantings of several acres along the river and creek banks.
A new 10-by-10-foot concrete box culvert equipped with a flood gate will provide
improved flood protection, drainage for nearby farms, and fish passage. The project was
substantially complete in the fall of 2018.
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Crews installing a 10-by-10-foot box culvert and flood
gate on Deer Creek, a tributary to the Lower
Snoqualmie River.

700 ballasted wood jacks are being placed in the
Lower Snoqualmie River to protect the river bank and
the Tolt Pipeline.

WHITE RIVER BASIN
The Pacific Right Bank Flood Protection Project: Planning for a flood riskreduction project
The Pacific Right Bank project, a companion to the Countyline Levee Setback Project,
is expected to further address flooding in Pacific. The project area is on the right bank of
the river, extending from the BNSF Railway to the King-Pierce County boundary. In the
first quarter of 2018, the project team worked with the District to launch an
environmental review, which will include the preparation of an Environmental Impact
Statement (EIS). A public comment period for scoping for the EIS took place this spring,
after extensive outreach to the community, including the preparation of materials in
Spanish and Russian and the use of KC Connects, a web-based public comment
platform, to enable stakeholders to provide comments online. Nearly 40 people
attended a public meeting in Pacific in March, where WLRD staff and consultants were
available to gather public input on the future Pacific Right Bank Flood Protection Project
along the White River. As part of the construction of the new project, the District will be
able to remove the HESCO barriers that have provided temporary flood protection to
Pacific since 2010. The project is scheduled for construction in 2021-2022.
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Pacific Right Bank and Countyline Levee Setback Projects along the White River, City of Pacific.

CEDAR/SAMMAMISH RIVER BASIN
Willowmoor Floodplain Reconnection Project: Reconfiguring a transition zone
This complex project will reconfigure the Sammamish River “transition zone” to provide
necessary lake level control for Lake Sammamish, enhance habitat conditions in the
river, adjacent wetlands, and tributaries for Endangered Species Act (ESA)-listed
chinook salmon and other fish, and reduce the costs of ongoing maintenance of the
transition zone.
After a few years of technical work, review, refinement, and stakeholder engagement,
the project team identified two separate categories of needed design: channel
reconfiguration (to provide better habitat conditions while maintaining essential flow
conveyance through the transition zone) and cold water supplementation (to lower
water temperatures for migrating salmon). After a review of several alternatives to
address these two issues, the District in 2015 selected the preferred alternative; the 30
percent design is expected by the end of 2018. Design work is supported in part by a
grant from the Washington State Department of Ecology; a Floodplains by Design grant
was submitted in August 2018 to complete project design. Construction is currently
scheduled for 2022-2023, assuming that authorization to proceed to 60 percent design
is provided in January 2019.
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Herzman Levee Repair Project: Protecting regional infrastructure
The Herzman Levee Repair Project along the Cedar River will address problems with
the levee’s current configuration, which forces the river to flow directly toward a
revetment protecting the Cedar River Trail and State Route 169, threatening the
integrity of both. The project team are conducting an alternatives analysis and 30
percent design for the project. Following outreach to the neighborhood in March 2018,
alternatives analysis will be provided to the District by October 2018, with construction
currently scheduled for 2020.

GREEN RIVER BASIN
Lower Russell Levee Setback: Providing greater protection to the City of Kent
This project in Kent will replace 1.4 miles of old levee and revetment with a new levee
and floodwall set farther back from the Green River. The project is designed to provide
protection to a 0.2 percent (or 500-year) flood event for the residential and commercial
development behind the levee. It will restore habitat for salmon, including ESA-listed
chinook, steelhead, and bull trout, and revegetate the riparian area to provide shade to
the river. Finally, the project will provide significant recreational amenities: it will relocate
and enhance Van Doren’s Landing Park, improve road access, and create a new
section of the Green River Trail. The $52 million project includes $4.9 million from the
state’s Floodplains by Design program and up to $8.6 million from the Puget Sound
Acquisition and Restoration Large Capital Fund. Construction is scheduled to begin in
2019.
Green River: Teufel Large Wood Mitigation Project
The Teufel site, a former nursery, is located in Kent along the left bank of the lower
Green River. It was acquired in 2011 as a mitigation site following the District’s removal
of more than 450 trees from levees along the Green River in 2008 and 2009. The tree
removal was required at the time to ensure the levees remained eligible for the U.S.
Army Corps of Engineer’s PL-84-99 Levee Repair Program. The Teufel site was
selected because it is an un-leveed stretch with an inside meander bend that makes it a
prime location for fish and wildlife restoration.
The project installed an 85-piece, large wood mitigation structure along the low-flow
margins of the Green River, which provides much-needed habitat for juvenile salmon.
Construction began in late July and will be complete by November 2018.
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Construction of the Teufel Mitigation Site along the Green River.

Hazard Identification and Mitigation
Identifying risks and removing people from harm
Flood hazard identification and mitigation services reduce the risks and impacts of
flooding on people, their homes, and their livelihoods. Ongoing studies define the
evolving flood and erosion risks. Projects may relocate people and their assets out of
harm’s way permanently or reduce risks by elevating structures above rising flood water
or providing high ground for livestock.
In 2017, WLRD completed several studies and mapping projects that helped the
District, communities, and other King County agencies identify risks and in some
instances take action. Among the highlights, explored below, were the completion of the
Snoqualmie River Hydraulic and Hydrologic (H&H) Study, two channel migration
studies, several home elevations, and the purchase of flood-prone properties.

Future Conditions: Simulating Future Flooding Conditions on the
Snoqualmie and Green Rivers
According to the latest analysis completed by the University of Washington Climate
Impacts Group in June 2018, evidence suggests that peak flows will increase in the
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Green, Snoqualmie, and South Fork Skykomish river basins. The study recommends
additional analyses to better guide management decisions, specifically: 1) expand the
number of regional climate model projections used to evaluate future peak flows to
more clearly interpret some of the results of the current study; and 2) expand the
streamflow modeling to include other King County rivers such as the Cedar and White
Rivers.

Channel Migration: Mapping how rivers move across floodplains
Channel migration can occur gradually, as a river erodes one bank and deposits
sediment along the other, or abruptly, when a channel shifts suddenly to a new location.
The erosion caused by channel migration can undermine houses, roads, and other
infrastructure, wash away land, and threaten lives. Channel migration is a flood-related
hazard, different from inundation. The WLRD’s staff have work closely with the
Department of Permitting and Environmental Review (DPER) to complete an updated
channel migration hazard area map for the lower six miles of the Tolt River. The
updated map uses a June 2017 Channel Migration Zone Study along with a January
2018 reassessment study in the Holberg Levee area. The reassessment resulted in
changing the hazard designation from severe to moderate for several privately owned
properties. Both studies included a public engagement process with written responses
provided to the public comments received and were funded by the District. Channel
migration studies have been initiated for the Raging River and the middle reach of the
White River, and will be completed in 2019.

Getting People out of Harm’s Way: Home elevations and property
acquisitions
The District’s Flood Buyout and Elevation Program entails a few approaches to reducing
public health and safety risks to residents and property owners living in flood hazard
areas of unincorporated King County.
Buyouts involve the voluntary sale to King County of flood-prone properties and
structures – appropriate strategies in areas of deep, fast-moving water or areas
threatened by serious bank erosion. Buyouts provide a permanent solution to the risks
and damages of repetitive flooding and significantly reduce the public costs associated
with County, state, and federal agencies' emergency response actions. Buyouts provide
the added benefits of improved flood storage and conveyance and the creation of
permanent open space.
Elevation involves assisting property owners with the costs of raising the finished floor
of a home above the 100-year flood elevation, substantially reducing the threat of future
damage. This allows the residents to remain on the property and preserves existing
local housing and neighborhoods. Elevation projects are more appropriate in areas that
experience slower moving floodwaters. The District’s home elevation program currently
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reimburses landowners for 90 to 95 percent of the costs of elevating their home. Work is
performed by private contractors, enabling the homeowners to drive the pace.
The demand for residential hazard mitigation – either through property acquisition or
home elevation – has accelerated over the years, and there is considerable unmet
need, particularly in the Snoqualmie Valley. Based on analysis of flooding in the Upper
and Lower Snoqualmie valley, approximately 475 homes have a first-floor elevation
below flood elevations and are potentially in need of mitigation (either elevation or
acquisition) to reduce damage to residential structures.

Asset Management
Protecting public investments in flood risk-reduction facilities and properties
Asset management services ensure the region’s investment in flood protection
infrastructure and property is protected for perpetuity. Existing facilities are inspected on
a biannual schedule or after floodwaters have subsided and any necessary repairs are
completed.

Snoqualmie River: Flood Damage Repairs
The WLRD’s new capital project strike team completed six flood facility repair projects in
the Snoqualmie Basin between July and October. The repairs are along the Raging,
Tolt, South Fork and mainstem Snoqualmie Rivers.
Based on rapid erosion observed during site inspections, a Determination of Emergency
was issued on June 26 for repair of the Stossel Bridge Right Bank revetment on the
Lower Snoqualmie River, downstream of Carnation. Without immediate repair the
county road was at risk of failure, along with an increased flood risk for homes and farm
property behind the road. Following coordination with permitting agencies and the
Tulalip and Snoqualmie Tribes, construction began on September 5 and was completed
in early October.
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Bank erosion at the Stossel Bridge revetment on the Lower Snoqualmie

Snoqualmie River: SE 19th Way Road Protection Revetment Repair
Construction of the SE 19th Way Road Protection Project began in late July and was
completed in October. The project, located north of Fall City, repairs 150 feet of
damaged revetment which provides protection to SE 19th Way. The project also moved
a 440-foot section of the road further away from the river. The road provides sole
access to one of two remaining large dairies in the Snoqualmie Valley.

Sammamish River: The Right Bank Repair Project
Two locations along the right bank of the Sammamish River in Bothell, upstream of the
Interstate 405 overpass crossing, are over-steepened, threatening the integrity of the
popular Sammamish River Trail. This project will stabilize the bank by reshaping it and
planting native vegetation; it will also entail the installation of woody material along the
eastern-most site for bank and toe protection. Construction was completed in the fall of
2018, and included temporary closures to the County’s most heavily used recreational
trail. Outreach to the cycling community and other recreational users has been
extensive to minimize impacts on trail users.

Taking care of assets: Inspections, maintenance, and assessment
On behalf of the District, WLRD conducts flood protection facility and property
inspections and authorizes work to reduce flood risks, ensure compliance with state
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noxious weed laws, increase the success of capital projects, and meet community
needs.
During the reporting period, 217 of the 511 levees and revetments were inspected. In
addition, 33 of 172 maintenance sites were inspected. (Maintenance sites are
geographic management units made up of combinations of closely associated flood
protection facilities, flood buyout properties, and project sites.) Inspections are
conducted on a two-year cycle so that each facility or maintenance site is inspected at
least once every two years. Additional inspections are conducted following flooding or
construction of a capital project.

Black River Pump Station Facility: Protecting critical infrastructure
The Black River Pump Station (BRPS) was built nearly 50 years ago to provide flood
protection along the lower Green River. It serves as both a dam to keep high tides and
Green River floods out of Renton and as a pump station lifting drainage from
Springbrook Creek and sending it into the Duwamish River. Today, the pump station is
considered an important flood control facility in this heavily developed part of the
County.
The station, however, has had few upgrades since it became operational in 1971, and a
project is underway to address these overdue improvements. In 2017, WLRD, on behalf
of the District, removed tons of sediment that had accumulated in the river channel
upstream of the station – the first significant sediment removal in the station’s history
and a step towards better operation. This year, WLRD is undertaking several other
maintenance projects to ensure the pump station remains operational in advance of a
major retrofit, a multi-year project expected to begin in 2019. Replacement of the
station’s high-use engines is scheduled for 2020. Design work for the engines will
initiate in 2018 in conjunction with other analyses including: seismic/structural analysis,
fish passage system analysis, and prioritization and sequencing of identified work to
address needed repairs at the BRPS. These analyses are scheduled for completion in
spring of 2019, and will form the foundation for alternatives at the pump station that
could range from renovation to replacement.

Flood Warning Program
Distributing information about flood conditions and self-protection methods
The Flood Warning Program distributes current information about flood risks, flood
conditions, and methods of self-protection through nationally recognized outreach
programs and the operation of the Flood Warning Center.
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Flood Warning Program: Helping people prepare
for flood emergencies
The County’s far-reaching flood preparedness program
includes a Flood Warning Center, which is activated when
high-water conditions are imminent. The Flood Warning
Center’s operation is based on a four-phase warning system,
issued independently for each river. The thresholds for each
phase are based on river gages which measure the flow and
stage (depth) of the major rivers in various locations. County
staff monitor the gages on a 24-hour basis, so that actions
can be taken depending on river conditions.
The program also includes several ways that residents can
get real-time flooding information. People can sign up for
phone, text message, or email alerts. They can also download
a free King County Flood Warning App, which shows current
river flows, river stage data, forecasts, and real-time flood
Flood patrol teams deploy into
phases.
the field and report their findings
to the Flood Warning Center.

With higher than average precipitation during the 2017-2018
flood season, the Flood Warning Center opened seven times and use of the Flood
Warning App reached a new record. The number of Flood Alert subscribers has also
increased to over 7,000. Preparation for the 2018-2019 flood season has been
underway including an inter-agency coordination meeting on October 4. The Cedar
River Flood Level Viewer was recently updated using the latest web-based mapping
technology. The viewer allows users to visualize the depth and extent of flooding for
multiple high flow scenarios.

Consulting to County Agencies
Supporting floodplain-related development regulations and public safety work
Water and Land Resources Division provides technical support to other King County
departments in the implementation of floodplain public safety and regulatory functions.

Large Wood Management
In June, WLRD hosted annual public meetings to discuss placed wood in flood
protection or habitat restoration projects. Among the projects discussed were the
Riverbend Floodplain Restoration Project, the Lones Levee Setback Project, and
several small levee repairs along the Tolt and Snoqualmie rivers.
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In the summer of 2018, the King County Sheriff conducted aerial surveys of river
hazards, followed by inspections of 19 sites on the Cedar River, two sites on the
Snoqualmie, and three sites on the Green River. Inspections resulted in repositioning a
hazard tree at one location on the Lower Snoqualmie, as well as installation of 22 river
safety signs at 16 sites around the County.

As river users float by, crews reposition a hazard tree on the Lower Snoqualmie River near Fall City
with support from the King County Sheriff’s Office Marine Dive and Rescue Unit.

Working to maintain the County’s Community Rating System discount
Each year, WLRD submits documentation about floodplain management activities in
unincorporated King County for the Federal Emergency Management Agency’s (FEMA)
Community Rating System (CRS), an incentive program that encourages communities
to adopt floodplain management activities that exceed minimum federal requirements.
In return, flood insurance premiums are reduced for property owners located within
those communities. FEMA is currently conducting a verification of the County’s CRScredited floodplain management activities – an audit FEMA conducts every three years
to ensure jurisdictions continue to exceed the minimum National Flood Insurance
Program’s requirements. This verification visit is a higher hurdle than the annual
documentation process, and WLRD staff are working to ensure the County retains its
Class 2 rating. The reduction in insurance premiums that comes from the Class 2 rating
saves County residents a total of about $1 million in flood insurance costs every year.
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Risk Reduction Through Partnership
Supporting regional partners to reduce risk
The District sponsors three different capital grant programs that help regional partners
advance their floodplain management goals. It also contracts directly with other
jurisdictions to support flood protection projects or needed repairs to existing facilities.

The District’s three capital grant programs: Funding projects across
the county
The District’s three capital grant programs – Flood Reduction Grants, Cooperative
Watershed Management Grants, and the Subregional Opportunity Fund – support a
range of flood risk reduction, habitat restoration, and water quality improvements
projects in communities and cities throughout the County. With the Board’s adoption of
71 new grant awards in July 2018, there are 203 active grants managed on the District’s
behalf. The authorized 2018 budget for the three grant programs combined is $37.5
million; during the reporting period 94 payments were issued totaling $2.48 million.
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Attachment A: King County Flood Control District Capital Expenditures, April- September 2018
Basin
Skykomish/Miller Rivers
Upper Snoqualmie River
Lower Snoqualmie River
Tolt River
Raging River
Sammamish River
Major Lake Tributaries
Cedar River
Green River
White River
Seattle Projects
Grant Funds
Monitoring/Maintenance
Subregional Opportunity Fund
Countywide Miscellaneous
Total

Apr
($120,954)
$258,814
$215,357
$216,776
$9,433
$37,374
$3,778
$41,326
$436,766
$129,686
$33,347
$703,383
$27,281
$19,777
$11,251
$2,023,395

May
$5,086
$368,899
$231,196
$35,588
$2,276
$32,212
$0
$97,357
$1,009,605
$91,227
$88
$255,675
$36,253
$121,637
$47,936
$2,335,035

Jun
$51,903
$582,147
$247,737
($98,508)
$5,899
$86,883
$44
$89,221
$325,783
$94,108
$114
$185,081
$72,192
$40,642
($96,190)
$1,587,056

Jul
$2,135
$112,035
$743,629
$80,136
$155,062
$266,256
$77,813
$75,154
$617,886
$86,186
$89
$271,542
$31,326
$193,590
$37,527
$2,750,366

Aug
$398
$156,700
$2,169,883
$139,624
$28,047
$141,443
$0
$212,490
$750,775
$18,007
$0
$288,899
$36,811
$327,376
$58,400
$4,328,853

Sep
$2,710
$155,988
$2,702,541
$40,334
$20,423
$74,402
$14,093
$73,454
$738,238
$123,002
$0
$710,445
$117,497
$78,036
$1,660
$4,852,823

Total
($58,722)
$1,634,583
$6,310,343
$413,950
$221,140
$638,570
$95,728
$589,002
$3,879,053
$542,216
$33,638
$2,415,025
$321,360
$781,058
$60,584
$17,877,528

Attachment B: King County Flood Control District Operating Expenditures, April - September 2018
Description
Annual Maintenance
Flood Hazards Plan, Grants, Outreach
Flood Hazard Studies, Maps, Technical Services
Flood Preparation, Flood Warning Center
Program Management, Supervision, Finance, Budget
Program Implementation
Overhead / Central Costs
District Planning, Outreach, Policy Technical Services
Total

Apr
May
$141,934 $171,870
$68,129 $75,900
$87,925 $87,623
$12,862
$7,782
$228,891 $55,730
$82,990 $54,712
$332,073 $154,125
$0
$0
$954,804 $607,742

Jun
$181,355
$61,617
$57,740
$7,981
$86,552
$54,870
$256,918
$0
$707,033

Jul
Aug
$154,055 $103,009
$64,687 $68,796
$53,897 $56,058
$4,403 $10,434
$100,289 $106,561
$84,698 $31,051
$422,142 $95,472
$0
$0
$884,171 $471,381

Sep
Total
$119,665
$871,888
$50,001
$389,130
$115,489
$458,732
$6,866
$50,328
$96,984
$675,007
$59,991
$368,312
$265,826 $1,526,556
$0
$0
$714,822 $4,339,953

