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Executive Summary 

The Cedar River Basin and Nonpoint Pollution Action Plan describes the condition of the basin 
and proposes solutions to the problems of flooding and declining salmon and steelhead runs. It 
also recommends preventive measures to protect water quality, groundwater supplies, and habitat 
as the basin planning area continues to develop. Preventing problems in the watershed will be 
much more cost-effective over time than trying to correct problems once they occur. 

The recommendations in the Cedar River.Basin Plan have been prioritized into a Core· Plan 
consistUlg of capital projects and ongoing ·administration of programs that would, at a minimum, 
accomplish the Plan's most important goals. This Core Plan would: 

• Resolve the threat of hazardous flooding for approximately 90 percent of the 130 homes 
currently at greatest risk; 

• . Protect the most valuable remaining aquatic habitat si~s in the basin planning area, restore 
those with the best chance for recovery, and help ensure long-tenn productivity of Lake 
Washington salmon and steelhead; and 

• Maintain the Cedar River's high water quality. 

The Cedar River Basin Plan offers a unique opportunity and challenge to meet the needs of urban 
and rural residents living in the Cedar River basin, and to provide for reduced flood damages and 
long-term, self-sustaining fish runs. 

The Cedar River Basin Plan combines a traditional King County Basin Plan, jointly funded by 
King County and the City of Renton, with a Nonpoint Source Pollution Action Plan funded by 
the Washington Department of Ecology and called for by the Puget Sound Water Quality 
Management Plan. The Basin Plan was prepared under tlle policy direction of the Cedar River 
Watershed Management Cominittee, composed of representatives of local and state government 
agencies, the Muckleshoot Indian Tribe, and non-governmental organizations. A Citizens 
Advisory Committee, made up of area residents, also contributed to the development of the Plan. 
·King County's Water and Land Resources Division (formerly Surface Water Management 
Division) acted as lead in plan preparation. 

THE"BASIN PLANNING AREA 

The Cedar River is one of five major rivers in King County and is the largest tributary to Lake 
Washington. The river drains an elongated basin of 188 square miles that extends westward from 
the crest of the Cascades to the southern shore of Lake Washington in the City of Renton. The 
upper basin, which is almost exclusively owned by the City of Seattle, supplies drinking water 
for two-thirds of the City of Seattle and its regional customers. It is an unpopulated mountainous 
area protected from land use change and managed for long-tenn forestry and wildlife habitat. 
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The Cedar River Basin Plan focuses on the lower third of the basin where floods and erosion 
directly impact people and property, and where ongoing development threatens aquatic habitat 
and the quality and quantity of ground and surface wat~. The basin planning area extends from 
the Landsburg Dam to the river mouth in Renton, a 66.square mile area encompassing both the 
northern and southern plateaus and the mainstem valley. The lower basin has an extensive 
surface water system that includes 1 S named tributarie,, many high-value wetlands, lakes, and 
the Cedar River itself. ' 
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Chapter 1 : An Introduction to the Cedar River 
Basin and Nonpoint Pollutipn Action Plan 

The Major Conditions in the Cedar River Basin 

·The Cedar River is one of five major rivers in King County and is the largest tributary to Lake 
Washington. In many ways, the Cedar River basin is a microcosm of the county's landscape; 
however, the basin has distinctly different upper and lower areas (see Figure 1-1 ). The 
122-square-mile upper basin lies within Seattle's Cedar River Watershed. It is unpopulated, 
forested, mountainous land, exclusively owned by the City and protected from land 
development. In contrast, the 66-square-mile lower ba$in includes a broad array of natural 
resources and a spectrum of land uses ranging from the Renton urban center near the mouth of 
the river, to adjacent suburbanizing areas, to the rural and forest zones abutting the Seattle · 
Watershed. It is within this lower area that the strains ofland development pose an ever-growing 
threat to the lives and property of people who live in the basin and to many of those resources. 
Consequently, a watershed-wide planning effort that began in 1992 focused on this lower, basin 
planning area, in an effort to protect private ~d public property and valuable aquatic resources 
and to improve on what otherwise might be an unacceptably degraded future for this area. 

Analysis of the water resources of the basin, which is documented in the Cedar River Cu"ent 
and Future Conditions Report, showed that, among th~ many significant conditions, three are 
particularly critical in the Cedar River basin: 

1. Serious flooding in the lower Cedar River threatens human lives and takes a 
substantial toll on homes and businesses. During major stonns, residents in more than 100 
homes at 12 different areas on the Cedar River are subjeet to life-threatening flood flows, 
evacuation routes from many other homes are made impassable, and commercial losses in 
downtown Renton are substantial. Damage estimates from the last such flood, in 1990, 
exceeded $11 million. Even during smaller, 10-.to 25-year stonns, more than 150 homes are 
subject to serious damage in the lower reaches, despite many miles oflevees and revetments 
constructed during the past 40 years in an attempt to control flooding and erpsion. 

2. The Cedar River and its tributaries contain much of the best remaining aquatic 
habitat in the Lake Washington system, although over half of the historic habitat 
suitable for fish propagation and rearing has been lost or degraded. While most of the 
habitat alteration occurred prior to 1988, when the largest historic run of sockeye salmon to 
Lake Washington occurred, ongoing development below Landsburg Dam continues to 
threaten many high-quality habitats. · 

In recent years, natural runs of Lake Washington sockeye, coho, an<;l chinook salmon and 
steelhead trout have declined precipitously. The decline in sockeye since the late 1980s is of 
particular concern to state and tribal fish managers because of sockeyes' high per fish 
economic value and because of strong public support for their restoration. The reason~ for 
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these declines are not fully understood, but recent studies have focused on poor survival of 
sockeye in Lake Washington and predation of steelhead by sea lions~ Other factors that may 
contribute to the general decline of all species .of salmon include potential passage problems 
out of Lake Washington, adverse ocean conditions, overharvest in mixed stock fisheries, and 
widespread degradation of spawning and rearing habitats. Reduced populations and a high 
degree of uncertainty over causes have led to the filing of petitions requesting that coho 
salinon and steelhead trout be protected under the federal Endangered Species Act. 

This complex set of factors has delayed the constrqction of large-scale permanent artificial 
production facilities (e.g., a spawning channel or ~tchery) intended to increase sockeye 
salmon and to resolve needs for mitigation ofhabi(at loss due to the construction of the 
Seattle Water Department's (SWD) Landsburg Dam in 1901. In the interim, a temporary 

· hatchery was constructed in 1991 at Landsburg and an assessment of limiting factors in Lake 
Washington (the Lake Washington ~oological Studies) has been initiated. Regardless of the 
cause of their decline or future fish in~gement actions, recovery and protection of Lake 
Washington's salmon and steelhead stocks is a higp priority and will re~y heavily on the 
protection and restoration ofCedar River habitats. · 

3. The Cedar River basin is the primary clean water supply for Lake Washington and is 
a regional source of potable surface and groundwater. However, future development in 
the basin places this regional resource at increa~ingly greater risk. The Cedar River basin 
is the -largest and cleanest source of water to Lake Washington, contributing about 50% of the 
lake's total inflow. Nutrient concentrations, in pamcular, are currently low in the Cedar 
River. Virtually all other tributaries to Lake Washington are already heavily urbanized and 
carry high nutrient concentrations to the iake. AS with the other lakes in the Cedar River 
basin and elsewhere in King County, Lake Washington acts as a sink for pollutants. 
Therefore, when now-forested areas of the basin~ are developed, the·newly.exposed soil, · 
excessive fertilization, and human and animal wastes are forecast to elevate nutrient loading 
dramatically. For this reason, Lake Washington's future may well hinge on the Cedar River 
flows remaining clean. 

Future deyelopment in the lower basin may affect the quality and quantity of groundwater 
av~lable for water supply. As development incre~es, pollutants are fucreased and. can 
contaminate the quality of groundwater. "In addition, increases in impervious surface reduce 
the quantity of recharge. Groundwater quality and quantity are of great importance to the ·: · 
basin residents and nonresidents who drink the water supplied by the City of Renton, City of 
Kent, small private water purveyors, and individual wells. 
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The Major Plan Recommendations 

Solutions have been guided by the overriding principle that the Cedar River system should be 
protected and restored because this is the most cost-effective way to ensure human safety and 
protect private property and public resources. This approach is pivotal to reducing or eliminating 
the need for costly new stonnwater facilities and additional habitat restoration projects. These 
measures would surely be required if erosion and flooding worsen, salmon populations decline 
further, or water quality in the Cedar River or Lake Washington decline. The following major 
recommendations should ensure a lasting legacy for future generations in the region: 

1. .REDUCE FLOOD DAMAGE: Eliminate the risk that flooding poses to human lives 
and reduce the economic and property damage from flooding. The Plan gives preference 
to flood-hazard avoidance over flood control, as the means to reduce this risk. The · 
recommended program emphasizes restoration of the floodplain coupled with selected capital 
projects. The Plan would: · 

• Selectively remove structures from the most hazardous places in the floodplain; 

• Coordinate efforts among local jurisdictions, agencies, tribes, and interest groups to 
alleviate flooding in the lowermost mile of the Cedar River through Renton; 

• Modify or remove levees and revetments to restor~ natural flood storage and aquatic 
habitat; and 

• Implement a study in cooperation with SWD, the City of Renton, and other affected 
parties to assess alternative Masonry Dam flood-season operating scenarios and develop 
flood-season operating guidelines that enhance flood control, improve water supplies, and 
protect aquatic habitat. 

With one exception (Maplewood Levee at river mile 3.6-capital improvement project 
· 3112), new flood-control works are not advocated because of their prohibitive cost, 

regulatory and permitting difficulties, and ecological consequences . 

Although the recommended program may be considered expensive by some, it is believed to 
be the most appropriate long-term approach, both economically and environmentally, to 
protect floodplain residents, and maintain and restore the river's valuable aquatic resources . 

. 2. PROTECT AND RESTORE AQUATIC HABITAT: Protect and restore natural 
~almon runs and other aquatic resources, where feasible, by protecting existing 
high-:quality habitat and restoring degraded habitats. Although current regulations strive 
to protect streams and wetlands from the direct impacts of new development, substantial 
habitat degradation has already occurred. New regulations cannot undo past damage, and are 
only partly effective for mitigating the effects of new development becau·se everi · 
well-designed development can have unavoidable adverse consequences. Therefore, the 
Cedar River Basin Plan (the Plan) also recommends coordinated, long-term measures 
consistent with state and tribal fish production goals to prevent further degradation and 
increase the health of aquatic habitat. These measures would: 

• Acquire areas with existing or potentially exceptional habitat value; 
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• Restore habitat through both small- and large-scale projects (including a number of 
projects that combine resource enhancement with flood-damage reduction) and by 
coordinating efforts of agencies and voltinteers; 

• Enhance stonnwater control measures; and 

• Provide incentives for landowners to protect undeveloped areas, retain forest cover, and 
. restore degraded sites. 

The above actions should be undertaken in the near term. However, because aquatic habitat 
preservation and restoration are necessmy to proteC?t the federally guaranteed tribal treaty 
rights and meet the desire of public agencies, citizen groups, and tribal governments to 
restore anadromous fish runs to harvestable levels, it is also recommended that production 
goals be developed for all species in concert. Although it is recognized that the s~tting of 
these goals is the responsibility of Washington De}lartment ofFish and Wildlife (WDFW) 
and the Muckleshoot Indian Tribe (MIT), they sho~ld be developed through a public process 
led by the WDFW in concert with MIT and other affected tribes, the National Marine 
Fisheries Service, U.S. Fish and Wildlife Service, 4ntd all other interested parties including 
local governments and conservation groups. One ~ossible vehicle for this is the Washington 
Department ofFish and Wildlife's Integrated Lanqscape Management Planning process. 

Regardless of the method, the process must take s~veral things into account: the results of the 
.Lake Washington Ecological studies; wild salmonfd policies and survival needs; ecosystem 
health concerns; pertinent fish, water, and land-us~ management policies; and related studies 
and actions such as habitat conservation planning and establishment of minimum instream 
flows for the Cedar River by SWD and the U.S. Fish and Wildlife Service, WDFW, MIT, 
and DOE. Because the ongoing Lake Washington ecological studies are expected to continue 
until at least 1998, Integrated Landscape Management Planning, or a similar process, may 
not be initiated until at least that time. At the time of publication of this plan, new minimum 
instream flows for the river were being considered. Any changes will occur after this plan is 
drafted, and will have to ensure the habitat, flooding·, and water quality goals and objectives 
of the plan are being met. Depending on interim results of the Lake Washington studies,· 
additional efforts could be implemented to improve salmonid survival prior to 1998. 
Meanwhile, a limited number of habitat restoration projects could be constructed in a manner 
consistent with production goals of fish managers and evaluated for fish use in order to 
assess their effectiveness. 

The Water and Land Resources (WLRD) Division has begun to implement the Plan's habitat 
· protection and acquisition recommendations through the Cedar Basin Legacy Program. The 

Legacy was initiated by the Metropolitan King County Council and the Executive in 1994 to 
support the Lake Washington study, increase stewardship and public involvement, and to 
implement emergency habitat protection and restoration measures. · 

3. MAINTAIN WATER QUALITY: Maintain current water quality in the Cedar River 
basin by requiring appropriate treatment from new development and reducing 
pollutants from existing sources. Widespread, individual activities (nonpoint pollution . . 
sources) are the cause of most of the water quality problems in the Cedar River basin below 
the Landsburg Dam. Overfertilized lawns and gardens, malfunctioning septic systems, poor 
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animal-keeping practices, soil erosion, and automobile use. throughout the basin all contribute 
to degradation. Inevitable increases of pollutant loadings cannot be completely mitigated by 
best man~gement practices (BMPs), which may be either source controls that prevent 
pollutants from entering waters or treatments to remove water pollutants. Therefore, efforts 
to modify existing facilities and practices on curr~tly developed land will be necessary to 
maintain current water quality. Future nutrient loads from the Cedar River, in particular, pose 
a threat to Lake Washington. The Plan includes thr'ee primary approaches to address this 
complex issue: 

• Enhanced storinwater control measures for new development and retrofitting of existing 
facilities to reduce erosion and flushing of pollutants; 

• Specific actions to reduce the most significant existing sources of pollution (increased 
maintenance of septic tanks, animal waste management, and reduction of pollutants from 
streets and heavily used transportation corridors); and 

• A variety of other efforts, including public education; clean-ups, e$anced enforcement 
of water quality regulations, and evaluation of progress, to achieve incremental 
improvement of existing water quality from th~ wide variety of likely sources. 

4. PROTECT AQUIFERS USED FOR DRINiqNG WATER: Protect basin aquifers to 
ensure the availability of abundant and clean drinking water and stream base flows 
through measures that maintain and enhance groundwater recharge and protect water 
quality. Aquifers critical for drinking water supplies are dependent upon maintenance of 
adequate quantities of groundwater as well as excellent water quality. Many 
recommendations in the plan that provide flood control, protect aquatic habitat, and maintain 
water quality will also protect aquifers because they: 

• Prevent loss of groundwater recharge; 

• Prevent contamination of aquifers used for drinking 'Yater supply; and 

• Establish an interagen~y mechanism to impl~ment, assess, and improve wellhead 
protection measures and other actions that protect basin groundwater resourc~s. 

5. WATERSHED MANAGEMENT: Establish a watenhed management program to 
implement this Plan. With over 150 recommendations and an estimated cost of 
approximately $60 million, the Cedar River Basin and Nonpoint Pollution Action Plan is a 
very ambitious effort. Achieving the intended purposes of t\le recommended actions will 
require a concentrated and coordinated effort by the basin community and may take several 
deeades. For this reason, the watershed management program includes the following 
elements, which are described more fully in Chapter 5: 

• Encourage a basinwide stewardship ethic .to complement and sustain public investments 
in the recommended capital projects; · 

• Improve ~oordination and involvement among agencies, landowners, businesses, and 
community-action and environmental groups; 
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• Concentrate funding and implementation efforts on a "Core Plan" of the most necessary 
and cost-effective recommendations that address the basin's significant flooding, habitat, 
and water quality problems and aquifer protection needs; 

• Find outside funding to supplement local resources and accelerate implementation; and 

• Regularly evaluate progress toward achieving the Plan objectiv~. 

This would be achieved by first establishing a Cedar River Council, which would represent 
interests of the public agencies, private groups, an4 federally recognized tribes. The 
Council's primary tole would be to jhelp implement the l)~in Plan thro~gh creati:ve 
partnerships among these groups. Second, a. Council Coordinator woull:l be hired to support 
the Council's work. Third, a Basin Steward would be hired to promote a stewardship ethic in 
the basin community and prepare annual progress reports to help guide future management 
efforts. · 

By approving the Cedar Legacy Project in 1994 to initiate habitat restoration and protection 
projects in the basin, the Metropolitan King County Council also recognized the value of a 
Cedar River Council and a Basin Steward. Hence, ·these two elements are also prominent 
parts of the Legacy program. 

The Basin Planning Area 

The Cedar River flows out of the foothills of the Cascade Range and discharges into the southern. 
end of Lake Washington. The river drains an area of 188 square miles, but the 122-square-mile 
upper basin lies within the City of Seattle Cedar River Watershed. The City's management of the 
upper basin, including land-use controls, dam operatiqns, and water diversions, are a significant 
determinant of lower, mainstem water quality, peak tlc:>w, base flow, and aquatic habitat · 
conditions as documented in the Cedar River .Cu"ent and Future Conditions Report~ (Kiilg 
·county, 1993) However, with the exception of Masonry Dam flood season operations, issues of 
upper basin management are beyond the scope of this plan. They are being addressed by other 
plans aild ongoing processes such as Seattle's Comprehensive Regional Water Supply Plan, and 
Habitat Conservation Plan, and DOE's lnstream Resource Protection Program. The outcome of 
these plans and processes may impact the lower bas~ and thus affect the implementation 
priorities of the Plan. · 

This plan addresses the lower, 66 square-mile ba:sin planriing area that includes the lower Cedar 
River and its tributaries, from the Seattle Watershed boundary to the basin outlet at Lake 
Washington in the City of Renton, 21 river miles doWnstream (see Figure 1-1). The 1990 census 
showed a population of SSAOO in the basin planning ~ea, but by the year 2010 this is expected 
to jump to 93,000, a 68-percent increase. 

. . 

The valley througQ. which the Cedar River flows was created by the erosive force of the river 
itself. Near the close of the last glacial era, the elevation of the .entire area was about the same as 
the plateaus, qu,t the river eroded a channel for itself that has expanded into the valley we see 
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today. Prior to flood control and water diversions, the river naturally migrated across the valley 
floor, eroding the valley sidewalls first on one side and then the other. This is a very slow 
process that we cannot see easily in any limited number of years of observation. However, aerial 
photographs reveal obvious abandoned channels that ribbon the entire valley floor. These 
abandoned channels form the basis of existing aquatic habitat and offer many sites that may be 
restored. 

Looking at these abandoned channels and more recent evidence of inundation in the immediate 
floodplain, we can see that many structures have been placed in what has been, and what could 
again be, the path of floodwaters. Along much of the Cedar River, the natural process of 
migration and floodplain formation has been subdued in the short term by artificial means such 
as levees and revetments. Several locations along the Cedar River have been damaged by 
flooding due either to structural failure oflevees or to c:>vertopping by flows in excess of design 
conditions. These locations include the areas behind the Rainbow Bend, Cedar Mountain, Byers 
Bend, MacDonald, Cedar Grove, Jan Road, Rhode, and Dorre Don levees. In addition, the 
resulting channel constriction contributes to higher flood stages and increasingly erosive water 
velocities along the entire Cedar River. As recent flooding in the Mississippi valley 
demonstrates, there is great danger and high cost in relying on such structures for controlling 
flood damage. Numerous federal, state, and local flood-control agencies are reconsidering 
structural techniques for controlling flooding. More reliable management techniques, such as 
relocating houses and reestablishing the storage and flow-attenuation functions of floodplains, 
are now recognized with increasing favor nationwide as more cost-effective and environmentally 
appropriate. 

On a smaller scale, similar processes of channel erosion and floodplain forination are occurring 
in the tributaries to the Cedar River. These tributaries flow out of the gently sloping plateaus, 
often originating in wetlands, and erode paths down the valley walls. The eroded material is 
washed down the steep slopes and accumulates within and adjacent to the tributary channel; 
some is washed all the way into the Cedar River itself. There are three major tributaries, eleven 

. smaller tributaries, and many small channels that only carry ,water during storms or in the winter 
months. The planning area contains nine lakes and at least 83 wetlands, most of which are on the 
poorly drained upland plateaus of the basin. The Cedar River basin is unique in King County for 
its number of high-quality wetlands. 

The Cedar River basin also provides water to three municipal water supplies-the cities of 
Seattle, Renton, and Kent-and to many small public systems and numerous private wells. Of 
these, by far the largest is the City of Seattle's protected watershed. The Seattle Public Utilities 
Department (formerly the Seattle Water Department) sells water to 28 purveyors (cities and 
water districts), all of which are outside the basin except for one, the Cedar River Water and 
Sewer District. The City of Kent's water supply within the Rock Creek subarea includes both 
surface and groundwater sources, and it affects the productivity of this extraordinary stream for 
salmon and steelhead. The City of Renton depends on a sole-source aquifer that lies largely 
within urbanizing areas in the lower basin. 

The types ofland uses in the Cedar River basin vary greatly (Figure 1-2). The areas draining to 
the Cedar River from the City of Renton are occupied by high-density residential neighborhoods 
and industry. The plateaus within a few miles of the city are also in high-density uses, with 
multi- and single family residential neighborhoods and strip malls. This area is within King 
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County's designated urban growth boundary and is likely to receive increasingly dense future 
development (Figure 1-3). The remainder of the planning area is fairly rural and is projected to 
remain in low-intensity land uses. Pockets of higher density, such as the City of Maple Valley, 
are found in a few scattered locations. Those areas farthest upstream have very little 
development, and the City of Seattle's watershed, above the Landsburg Diversion Dam, is 
entirely undeveloped and will remain so. 
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About the Plan Itself 

This document identifies the basin's surface water pro~lems and, to a limited extent, aquifer 
protection needs, and it outlines a comprehensive, long-term strategy to address these issues. 
Recommendations in the Plan fall into two categories: Programmatic and Capital Improvement 
Projects. Programmatic recommendations cover new initiatives, such as the Cedar River Council 
and the Basin Steward, and new requirements that wo*ld apply to individual development-permit 
applicants. Capital Improvement Projects range from replacing undersized culverts tO relocating 
inhabited structures most at risk of severe flood damage. The projects are designed to achieve 
multiple goals wherever possible. The document also proposes priorities for implementing its 
recommendations. 

This Plan combines a ''basin plan" and a ''nonpoint pollution action plan." Basin plans have been 
prepared by King County Water and Land Resources for the urbanizing areas of King County 
over the past seven years; they have traditionally encompassed most of the elements of the 
watershed management program described above. Nonpoint pollution action plans (Chapter 
40.0-12 WAC) specifically emphasize actions to prev~t and remedy pollution from nonpoint · 
sources. This hybrid plan approach is encouraged by state environmental regulation because it 
results in a more comprehensive, interdisciplinary approach to managing water quality than 
would generally be possible from either plan alone. 

To ensure that the responsible public agencies, tribes, and the_ residents Qfthe basin agree with 
the goals and objectives of the recommended management program, two committees were 
convened to participate. The Watershed Management Committee (WMC) is made up of 
representatives from most agencies with management responsibilities in the planning area (see 
page ii). This Plan is the product of their efforts, with lead direction from the Basin Planning 
Unit of King County Water and Land Resources Division. The WMC in tum appointed the 
members of a Citizen Advisory Committee to provide a local perspective on problems and 
solu~ons throughout the development of the Plan. The members of this committee represent 
many interests in the basin, including business, fishing, famiing, and environmental concerns. . . . 

The Basin Plan's planning and implementation processes comprise the following major tasks: 

1. Evaluating current and futu~e basin condition~: WLRD staff conducted ~s task in 
1992 and 1993 which culminated. in the publication of the Cedar River Current and Future 
Conditions Report. · · · 

2 •. Defining water resource problems and analyzing possible solutions: WLRD staff 
developed a range of alternative solutions to address each of the most significant problems 
identified in the Current and Future Conditions !leport. The WMC reviewed this ·analysis 
and sel~cted its preferred alternatives. These tasks were completed in 1994. In addition, the 
City of Renton is conducting a hydrogeologic study that will identify critical recharge areas 
consistent with countywide methodology. This study wi~l produce recommendations for 
long-term groundwater quantity and quality monitoring. 

3. Developing and refining recommendations: The WMC's preferred alternative solutions 
were further developed by WLRD staff an:d summarized in the WMC Draft Basin and 
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Nonpoint Pollution Action Plan in February 1995. This Plan and its companion Final 
Environmental Impact Statement were reviewed by the general public and affected agencies. 
Their comments were used to refine the Plan's recommendations, culminating the Watershed 
Management Committee Proposed Plan in April1996. · · 

4. Adopting and implementing the Plan: The Watershed Management Committee 
Proposed Plan was adopted by the Metropolitan King County Council in July 1997. The 
cities of Renton and Seattle, the Muckleshoot Tribe, and the Washington Department ofFish 
and Wildlife concurred with the Plan in early 1998. Plan implementation will take effect as 
the individual jurisdictions and public agencies adopt changes to their drainage and land-use 
codes and direct funds, to the extent avai.lable, to the recommended projects and programs. 

. . 

5. Plan Evaluation: Any successful long-term management program requires ongoing · 
support, evaluation, and adjustment. The Basin Steward will track progress in implementing 
the Basin Plan and will prepare an annual "state of the basin" report for review by the Cedar 
River Council, the public, and other interested parties. 

The programmatic recommendations made in this plan apply specifically to the Cedar' River 
basi11 planning area, though elements ofm~y could have value elsewhere in the county as well. 
During Plan preparation, however, a number of additional recommendations were identified that 
would have application over the county as a whole . .Among others, these include 1) giving 
preference to contractors with certified ·expertise in sensitive-areas construction when public 
works contracts for such projects are awarded; 2) siinplifying the procedures citizens face when 
reporting violations of water quality, grading, and oiher regulations; and 3) relaxing regulatory 
restrictions on habitat restoration enhancement projects in sensitive areas. WLRD staff will 
continue to develop these recommendations and will present them to the Metropolitan King 

· County Council in the future. 

The plan does not consider the habitat conservation planning (HCP) process of SWD because the 
HCP's recommendations were not developed at the time of this plan and because the HCP deals 
primarily with the upper Cedar River basin. The HCP will.address to some extent instream flow 
and habitat restoration issues in the basin planning area, including mainstem areas of the Cedar 
River. The eff~t of the HCP on habitat, flooding, water quality, and recreation, especially with 
respect to minimum instream flows, will have to be assessed separately after the plan is 
completed. The HCP participants (SWD, U.S. Fish and Wildlife Service, MIT, WDFW~ National 
Marine Fisheries Service, DOE, WLRD) will need to evaluate its effect on the Plan's goals, 
objectives~ and recommendations, and consider downstream river users in addition to fish. 

USING THE PLAN 

Chapter 2 presents the major goals and reconnilended approaches of the Plan. Look to this 
chapter for a bird's-eye view of the most significant elements of the overall Plan. . 

Chapter 3 summarizes the recommendations that apply to seven specific· subareas of the basin 
planning area. These have been defined as the Cedar River Mainstem, which includes the 
mainstem itself, the land adjacent to the river, and any land on the valley walls and plateaus that 
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is not drained by a major tributary; the Northern Tributaries, which are the five northernmost 
small tributaries closest to Renton; the remaining six small urbanizing subbasins, known as the 
Southern Tributaries; two streams near Maple Valley referred to as the Middle Tributaries, and 
the more rural subbasins of Peterson Creek, Taylor Creek, and Rock Creek. 

Chapter 4 lists and discusses all recommendations, th13ir rationales, and other alternatives that 
were considered. Use this chapter as a reference section to find greater detail about specific 
recommendations outlined in the previous two chapters. 

Chapter 5 describes the proposed strategy for long-term implementation of the Plan's 
recommendations. It identifies all programmatic recommendations and capital projects; their cost 
estimates, funding strategies, and priorities; and the implementation roles of public agencies, 
MIT, and community groups . 
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Chapter 2: Goals and Priority Actions 

Introduction 

OUR VISION FOR THE CEDAR RIVER BASIN 

"Protect, restore, and enhance, where possible, the natural functions of the ·river and 
tributary systems in the Cedar River Basin. The intent is to promote human health, public 
safety, and environmental quality through agency/private partnerships that foster 
community support and ensure long-term benefits for future generations." 

The Cedar River Watershed Management Committee 

THE CEDAR RIVER BASIN-A REGIONAL RESOURCE 

The Cedar River basin provides clean water, aquatic habitat, recreational opportunity, and 
valuable commercial and residential areas for over 50,000 basin residents. According to· the 
Seattle Water Department, the upper basin provides fully two-thirds of the water supply for the 
City o( Seattle and its regional customers, which together serve the majority of the residents of 
King County. This water comes from the City of Seattle's Cedar River Watershed and is diverted 
from the river at the Landsburg Dam. In addition, water supply in the basin includes the City of 
Renton sole-source aquifer, City of Kent, and many individual groundwater wells. Below 
Landsburg in the basin planning area, the Cedar River, wetlands, streams, lakes and their 
tributary lands continues to supply the lifeblood to a rich aquatic habitat system sustaining 
relatively diverse and abundant plant and animal life. 

Salmon and trout are among the most prominent resources of this system .. The most noted 
species of these fish are sockeye, coho, and chinook salmon, and steelhead and cutthroat trout. 
The Cedar River also provides habitat for unique populations of pygmy whitefish and bull trout. 
Pink, chum, and spring chinook salmon stocks are believed to have used the Cedar River prior to 
its diversion into Lake Washington and construction of the Landsburg Dam. Prior to recent stock 
declines, this system had been particularly productive of sockeye salmon, supporting the largest 
run of this species in the contiguous United States. 

In addition, the Cedar River basin supplies roughly half of the inflow of water to Lake 
Washington. The generally high quality and relatively abundant quantity of the river's discharge 
helped hasten Lake Washington's recovery from. accelerated eutrophication after Metro (now 
King County Wastewater Treatment Division) diverted effiuent from the lake in the 1960s. The 
river continues to be a key determinant of the lake's overall health. 
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The benefits of the Cedar River basin's water supply and salmonid habitat are more than 
sufficient to establish the basin as a regionally important asset. However, basin lands also 
support commercial and industrial uses along the -lower reach of the Cedar River in Renton, a 
smaller commercial area in Maple Valley, and scattered commercial and industrial sites 
throughout the basin planning area. Basin residents and visitors alike enjoy numerous ·parks, 
open spaces, and trails located along the Cedar River and its tributary streams and wetlands. The 
proximity and access to these natural water courses offer the public a wide variety of recreational 
opportunities including hiking, wildlife viewing, nature study, fishing, swimming, and boating. 
These resources represent a bountiful legacy to be enjoyed by current and future generations of 
this region. 

The future of this legacy, however, is not automatically guarariteed. Past land-development 
practices, :future population pressure and its associated demand for water supply, gaps in 
technical ~derstanding, and perennial competition for scarce water and funding all threaten the 
long-term viability of the basin's surface-water system. The degradation that has already 
occurred and the :future risks that are most significant tend to cluster into three broad categories: 
flood hazards, deterioration and loss of aquatic habitat, and degradation of water quality. · 

The experiences of the November 1990 flood, augmented by additional analysis, have. identified 
over one hundred homes at risk during large floods alqng the maiiistem of.the Cedar River .. 
Lesser though still significant flooding problems, sue~ as road flooding and public and private 
property damage, have also been documented both alo!}g the river and within the tributary · 
sub~ of the basin planning area. Many of these tributary flooding problems result frOm 
increases in storm runoff from areas where. land development has converted forest cover to 
grassed or paved surfaces. 

Past land development, including private residentiala!}d commercialas well as public works 
projects, has also degraded aquatic habitat by narrowing and straightening the Cedar River, 
isolating and de-watering side channels, filling wetlands, channelizing or piping streams, 
blocking fish passage, and increasing storm flows to er<?si:ve levels. The resulting loss of aquatic 
habitat is a major pressure on the stocks of anadromo\lS salmon,· all of which are expeJj.encing . 
precipitous declines.in numbers in the Cedar River. 

Urbanization has also taken its toll on water quality, .especially in the tribu~ subareas where 
nonpoint pollutants from sources such as stormwater runoff, malfunctioning septic syste~s, 
animal keeping, and eroding soil have degraded maity stream reiiches and lakes. Loss of base 
flow, due to decreased groundwater recharge, worsens the problem by concentrating tlte 
contaminants. Although these problems have not yet generally been sufficient to impair the 
beneficial uses of the Cedar River, they threaten the long-term quality of the river and of Lake 
Washington, which relies on clean water from the Cedar River to m~ntain the lake's presently 
good water quality. In addition, the quality of drinking water supply serving the City of Renton is 
potentially at risk. · .. 

• . I 

Based on past experience with other basins, surface,;, water and groundwater problems are far 
more cost-effectively prevented before they occur than solved after they have occurred. But if 
problems have already occurred, any successful management effort must first correct thoj;e . 
existing problems even as it seeks to .avoid :future problems. Therefore, the primary goals of the 
Cedar River Basin Plan (the Plan) are to reduce the existing risk of severe flood damage along 
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the Cedar River mainstem, restore the degraded and lost habitat that once supported the 
renowned fishery of the Cedar River, and reverse the water quality trends that threaten the 
historic uses of water in the basin itself and in Lake Washington. 

The Plan. aims to protect and manage critical water resources of the basin, including rivers, 
streams, wetlands, lakes, and groundwater. Flood control, the preservation and restoration of 
aquatic habitat, and protection of water quality, groundwater recharge, and stream base flows 
must be accomplished within the conteft of this dynamic and hydraulically continuous system. 
Human activities in the basin such as removal of natural vegetation, covering with impermeable 
surfaces, introduction of pollutants, and diversion for water supply affect all components of the 
water resource system, and cause problems such as flooding, loss of aquatic habitat, declines in 
water quality and depletion or degradation of aquifers. An integrated approach that addresses the 
entire watershed is necessary to resolve problems related to water resources. 

Appendix A describes the goals and objectives developed by the Watershed Management and 
Citizens' Advisory committees to resolve problems and ensure the future health of the basin. The 
remainder of this chapter provides the highlights of this Plan's management strategy-the key 
actions recommended to achieve the most important goals and objectives . 
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Flood-Damage Reduction 

CONDITIONS 

Flooding on the mainstem of the lower Cedar River threatens human lives, damages 
infrastructure and aquatic habitat, and takes a slibstantj.al economic toll on homes and businesses. 
During major floods, such as the November 1990 event, approximately 430 houses are at some 
level of significant risk from mainstem flooding; escape routes from many more houses are 
rendered impassable; and municipal buildings, the Boeing plant, and the airport in Renton are 
damaged and commercial actiVity is disrupted. Almost 100 additional houses are protected by 
levees or revetments that have failed or are at risk of (ailing during a 1 00-year flood.t Another 
200 houses are at risk from significant but less-hazardpus flooding. 

Traditional attempts to reduce flood damage concentrate on flood control, typically by confining 
·high flows within the river channel. This approach has led to armoring of more than 60% of the 
Cedar Rivet's length below Landsburg on at least one bank. Unfo~ately, many of these 
structures luive actually increased flood and erosion damage by raising the water surface 
elevation during floods and increasing flow velocities. They offer landowners an exaggerated 
sense of safety, which has the effect of encouraging inappropriately intens~ levels of 
development in the supposedly "protected" areas. They also create high public maintenance costs 
and reduce habitat for valuable fish stocks. For example, flood control efforts have contributed to 
a 56% reduction in mainstem channel area, considerable loss of highly productive off-channel 
fish habitat, degraded riparian vegetation, and reductions in large pools and latge woody debris. 
These changes result in increases in mainstem water velocities and poor habitat quality, reducing 
spawning and rearing success of salmonids. 

Because flood discharge estimates are statistical probabilities calculated from historical flows, 
they change over time as new data are incorporated and estimates are refined. The 1990 
Thanksgiving Day flood was the largest event recorded on the Cedar River since Masonry Dam 
was built, and all hydrologic models of the river were revised to reflect it. .Various agencies' new 
estimates of the 1 00-year event differ from each other for two reasons: 1) estimates of actual 
flows at given gages may differ due to changes in channel configuration during floods and 
because there is little opportunity to calibrate gages for accuracy during infrequent, extreme 
events; and 2) different agencies analyze flows using different assumptions and methods, which 
may yield differing results even from identical data. 

Estimates.of.the 100-year flood at Renton range from 10,043 cubic-feet-per-second (according to 
the U.S. Geological Survey) to 12,000 cfs (according to the Army CQrps of Engineers). The King 
County Water and L.and Resources Division has estimated the 100-year discharge at Renton to 
be 11,100 ~fs, the value used in this document. In contrast, the estimated discharge used by all 

1 The term "100-year ·flood". is defined as "the discharge quantity with a 1-percent probability ofbeiitg equaled or 
exceeded in a given year." Similarly, a 25-year flood has a 4-percent likelihood and a 5-year flood a 20-percent 
likelihood in any particular year. 
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agencies to characterize the November 1990 flood is 10,600 cfs, based on U.S. Geological 
Survey records. Thus, the November flood may be characterized as between 88% and nearly 
106% of the 100-year event. This Plan assumes the November 1990 flood represents 
approximately 96% of the 100-year flood, or about an 80-year event. 

. Masonry Dam is the single most important factor influencing Cedar River flows. Flood-peak 
discharges jn the mainstem of the Cedar River are only slightly affected by flows from tributaries 
within the basin planning area. This is partly due to the small size of the planning area compared 
to the total area of the Cedar River basin. In addition, differing rainfall and runoff patterns, . 
including rain-on-snow events, generate more runoff per acre from land in the upper portion of 
the basin than from the planning area. Most significantly, long before peak flows from the upper 
areas reach Renton, peak flows from tributaries in the planning area have typically passed 
through into Lake Washington. For this reason, land-use changes in the basin planning area have 
little effect on mainstem flooding, especially compared to the effects of Masonry Dam 
operations. 

Although operated primarily for water supply rather than flood control, Seattle Water 
Department's Masonry Dam does provide considerable reduction of flood peaks. The Cedar 
River's 100-year flood discharge is estimated to be approximately 18,000 cfs without the dam, 
compared to 11,100 cfs under current conditions. The current operating rule curve for Masonry 
Dam creates a "flood pocket" of storage during the rainy season that further reduces peak flood 
flows. Recently, new computer models utilized in combination with snow-pack measurements 
and weather forecasts have improved the City's potential to avoid floods and secure adequate 
water supplies. 

In contrast to the mainstem, most of the flooding problems identified in the upland tributaries 
stem from the inundation of roads rather than from damage to occupied structures. Although 
access to nearly 100 houses is blocked by road flooding in tributary subareas, only 12 houses are 
subject to flooding and none are exposed to dangerously deep or swift flows . 

The source and character of floodwater is another difference· between the mainstem and tributary 
subareas. Most of the water in the mainstem comes from Seattle's Cedar River Watershed. 
Mainstem flows are therefore determined almost exclusively by rainfall and snowmelt in the 
watershed and by the City's operation of Masonry Dam, and they are only minimally influenced 
by land use in the basin planning area. Any future increases in flood damage along the mainstem 
will be determined largely by whether additional development is permitted in areas already 
recognized as flood-prone. 

In contrast, drainage problems in tributary subareas are directly related to land use-as pastures, 
lawns, buildings, and pavement increase, the moderating effect provided by the forest they 
replace is lost. These changes result in higher peak streamflows and longer peak flow durations, 
which cause increased flooding and erosion damage and degrade salmonid habitat. At the same 
time, because of decreased storage of storm runoff as groundwater, summer low flows essential 
to aquatic habitat are reduced. · 

Projected conditions in tributaries vary by subarea, but substantial increases in flood magnitudes 
are expected if Plan recommendations are not implemented. Increases would be most dramatic in 
the eastern, more resource-rich subareas of Peterson, Rock, and Taylor creeks where 
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smaller-scale residential developments are typically not required to provide runoff controls under 
current County regulations. Additionally, because the current county-wide retention/detention 
(RID) base standards do not prevent all stream erosion, urban tributaries with channel stability 
problems such as Maplewood, Madsen, and Orting Hill creeks would experience significant 
additional erosion damage and downstream sedimentation problems. 

GOALS AND STRATEGIES TO REDUCE FLOOD DAMAGE 

In November 1993, the King County Council adopted the Flood Hazard Reduction Plan 
(FHRP), which analyzed flooding problems and potential solutions along the six major rivers in 
King County, including the Cedar River. The FHRP includes policies to guide floodplain 
land-use and flood-control activities in the county, and recommends a large number of capital 
improvement, maintenance, and other flood-damage reduction projects. Its major goals were to 
1) reduce flood-related hazards and damages; 2) reduce environmental impacts from controlling 
floods; and 3) reduce the long-term costs of flood-damage reduction and floodplain management. 
The goals, policies, and recommendations for the Cedar River floodplain found in the FHRP are 
the foundation of the flood-damage reduction portion of the Cedar River Basjn Plan. 

The principal flood-damage reduction goals of this Plan are to eliminate the risk that flooding 
poses to human lives and to reduce economic and property damage from flooding. Owing to the 
distribution of flood damage in the basin, the primary efforts are directed along the Cedar River 
mainstem. Because of the significance·ofthe mainsten't for other major goals of this Plan, · 
substantial aquatic habitat and water quality elements are included in these flood-related 
recommendations wherever possible. In areas where human safety is not at risk, 
multiple-objective recorrnilendations are preferred to single-objective projects. 

The Plan recommends flood-hazard avoidance, with reduced emphasis.on new flood-control . 
structures, as the primary strategy for reducing future damage and risk. The main strategies are 
1) selectively removing structures from the most hazardou's places in the floodplain, defined as 
those areas where flood flows are very deep or swift; 2) modifying or removing levees. and 
revetments to restore natural flood storage and aquatic habitat; and 3) evaluating possible 
changes to operation of the Masonry Dam during the flood season. With the exception of 
Maplewood levee at river mile (RM) 3.6, no new flood-control works are proposed because of 
prohibitive cost, regulatory and permitting difficulty, and ecological consequences. Studies of the 
Renton Reach, selected areas of the mainstem, and Masonry Dam are intended to result in 
·actions to reduce flood damage in these areas. 

Less-hazardous mainstem flooding problems will be addressed by programs that provide 
technical, educational, and limited financial assistance to help floodplain residents and 
responsible agencies reduce flood damage. 

Current and future tributary flooding and erosion problems are addressed through a series of 
capital projects that primarily improve road drainage or raise roads above flood elevations. In 
addition, the Plan recommends retention and detention {RID) requirements for new development 
that would majntain channel stability, protect downstream aquatic resources, and prevent 
increases in the frequency of tributary flooding. 

WMC Lower Cedar River Basin Plan 2-6 

_j 

--
....., 

.. 
~·· 



• 
J 

• 

I 

I 
I 

If all Plan recommendations were implemented, 1) no occupied structures would remain in the 
most hazardous areas of the floodplain; 2) damage and danger from less-hazardous flooding 
would be reduced; 3) residents and public safety officials would be better able to prepare for 
floods and reduce their impacts; 4) projected future increases in flooding and erosion damage in 
tributary subareas would be substantially reduced, although not entirely eliminated; 5) many . 
areas in the floodplain would have much of their historic functions of floodwater storage, aquatic 
habitat and groundwater recharge restored; and 6) public cost to maintain flood-control structures 
would be reduced. 

RECOMMENDATIONS TO REDUCE FLOOD DAMAGE 

Table 2-1, at the end of this chapter, shows where you can look to find more details about these 
recommendations . 

Mainstem Recommendations 

This Plan proposes to eliminate the worst threats to human safety and reduce the worst 
flood-caused property damage by removing occupied structures from the most hazardous places 
in the floodplain. It recommends against. merely floodproofing houses that are subject to the 
worst flooding hazards because such an ·action would encourage residents to continue to inhabit 
unsafe areas. All identified areas of hazardous flooding are located in the mainstem floodplain . 

Removal of structures and purchases of land would not be applied to the most heavily urbanized 
areas, such as downtown Renton, in recognition of the overriding economic and social impacts 
that would result. Instead, this Plan supports an ongoing Army Corps of Engineers and the City 
ofRenton study of alternatives to reduce flood damage along the lowest 1.25 miles ofthe Cedar 
River within Renton. 

County policy, adopted with the Flood Hazard Reduction Plan, generally requires that properties 
proposed for acquisition be acquired on a willing-seller basis. Homeowners will not be penalized 
by the county for refusal of an offer to purchase his or her property. 

~orre Don: Several houses, a County road, and a County-maintained levee in this 
neighborhooq, located on the right bank of the Cedar River surrounding the railroad bridge at . 
RM 16.4, have been ~aged.repeatedly by fast, deep floodwaters. This recommendation would 
purchase and remove the 20 houses in hazardous locations, eliminating the flood threat to these 
residences. It would also remove the upstream portion of the Lower Dorre Don levee and restore 
approximately six acres offlo()dplain to its historic.aquatic habitat and floodwater storage 
functions. In addition, approximately 600 linear feet of Lower Dorre Don Way would be 
elevated to continue to provide sole access to the remaining eight, less-severely threatened 
houses. · 

Rainbow Bend: Approximately 55 mobile homes in the Cedar Grove Mobile Hom~ Park and 
nine nearby houses on the right bank between RM 10.8 and RM 11.3, below Cedar Grove Road, 
were damage4 by fast, deep flood flows, erosion, and large debris deposits during the November 
1990 flood. The houses are subject to hazardous flows when the Rainbow Bend levee overtops; 
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the mobile home park experiences hazardous flooding during much smaller, more frequent 
events. This Basin Plan recommendation would purchase and remove all occupied structures 
from this reach and reestablish this area as functioning floodplain. Because the mobile home 
park provides affordable housing to low-income families, the Plan follows King County policy.in 
recommending replacement-housing assistance, rather than a simple market-value buyout, to the 
mobile home residents. One possible strategy is to relocate the mobile home park to the adjacent 
Stonew~y Sand and Gravel site once it has been reclaimed from mining activity. 

Elliot Bridge/Lower Jones Road: Below Elliot Bridge (RM 5.4), two left-bank houses were 
inundated by water over three feet in depth during the November 1990 flood. Upstream, 22 
houses between Jones Road and the Cedar River experienced high-velocity flows. Eighteen 
houses on I 56th Place SE are inaccessible when Jones Road floods, at approximately the 2-year 
event, and 20 additional houses are exposed to less-hazardous flooding during larger floods. This 
recommendation would purchase and remove the 24 houses in the most hazardous areas and 
raise approximately 2,300 linear feet ofJones Road to ensure access to I 56th Place SE and to 
reduce flood damage to the less severely threatened houses. · · 

. . ' . 

Renton Reach Flood-Damage Reduction Study: A. 205 Flood Damage ~eduction Study is 
already underway by the U.S. Army Corps of Engineers and the City of Renton to resolve the 
severe flooding in the lowermost reach of the Cedar River through downtown Renton, a problem 
that has"progressively worsened through the accumulation of sediment in the channel. .Sediment 

. removal is the. technique historically used in such areas; other methods under study include 
constructing levees, widening the channel, elevating bridges to reduce debris accumulation, and 
flood proofing threatened facilities. The study is being conducted with the involvement of 
potential permitting agencies, the Muckleshoot Indian Tribe, and other interested groups. 

Masonry Dam Study: A cooperative King Co~ty/City of Seattle/City of Renton study is 
needed to analyze the costs and benefits of alternate:Masonry Dam operation on water supply, 
power production, flood control, and· fish habitat production. 

Other Mainstem Recommendations: Several other capital projects, using a variety of 
approaches, are recommended where the public benefits clearly outweigh the public cost. 
Approximately 20 additional houses would be removed from five hazardous locations, 'Jechnical 
and limited financiat ~sistance would be provided to individuals or groups seeking to remove or 
floodproof less serio.tisly threatened structures within the floodplain. Removing or Jl10difying 
levees and revetments would lower flood stages enough t9 reduce hazards in some areas:.In 
others, overbank ~hannels stabilized with bioengineering techniques would also function.~ side 
channel habitat for fish. and would safely contain and direct overbank flood flows back to the . 
mainstem downstream of the flooded areas, rather than allowing floodwater to spread overland. 
These methods would also provide additional flood storage volume and reduce excess sediment 

. entering the Cedar River. · · · 
. . 

Additional programs would seek state and federal funding assistance for flood-damage reduction, 
provide for flood-~amage reduction in high risk areas identified in the future, improve floodplain 
mapping, and expand existing County flood preparedness and education efforts. A proposed 
regulation would prohibit development in areas of identified channel migration hazard. 
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Tributary Recommendations 

There are no occupied structures subject to hazardous flooding in the upland tributary subareas, 
but flood flows prevent the use of arterial and sole-access roads, cause less-hazardous residential 
damage, and damage valuable· aquatic habitat areas. Most of the programmatic tributary 
flood-reduction recommendations address future rather than current flooding because .regulations 
are more effective in preventing future problems than they are in solving existing problems 
caused by past development. In addition, three capital projects address the most significant 
current flooding problems in the tributary subarea. 

Forest Incentive Program: Forest retention is an effective way to prevent and reduce flooding 
and erosion, maintain aquifer levels, preserve base flows, limit fluctuations in lake and wetland 
levels, maintain water quality, and reduce impacts to aquatic resources. Additionally, native 
growth and forest retention is highly feasible in rural areas where lots are generally large enough 
to accommodate both residences and natural, undisturbed vegetation. For this reason, a forest 
incentive program is recommended to encourage landowners to keep their land in forest. 

Stormwater Infiltration: Forest retention (see above) is the preferred method for preserving 
hydrology and achieving infiltration, but where this is impractical due to high-density zoning, the 
Plan r~uires the use of roof downspout systems where soils are appropriate to allow stormwater 
to infiltrate and recharge local groundwater instead of flowing directly into surface drainage 
systems. Stormwater infiltration has two primary benefits: 1) reduction in the amount of 
stormwater released from a developed site and 2) recharge of groundwater and maintenance of 
stream base flows that benefit aquatic habitat. Peak winter runoff and water quality are also 
partially controlled by these systems. Although this recommendation is primarily regulatory, it 
includes educational and public involvement components as well. 

Retention/Detention (RID) Standards: RID facilities are ponds, tanks, or other stormwater 
impoundments designed to limit the increases of peak discharges caused by the construction of 
impervious and landscaped surfaces. Depending on their volume and the design of their outlets, 
RID facilities can prevent downstream flooding, reduce stream erosion, limit increases in lake 
and wetland levels, and improve water quality. Four levels of RID are recommended as required 

. by specific conditions in each catchment. 

Ravine Protection Standard: This recommendation would provide necessary protection for the 
steep ravines oftinnamed tributaries and side slopes of the Cedar River valley walls to prevent 
erosive runoff caused by new development. Combinations of infiltration, piping of new 
stormwater discharges, and etihanced RID facilities are recommended to achieve this goal. 

Taylor Creek Realignment: Maxwell Road SE (225th A venue SE) floods annually in the 
vicinity of its intersection with SE 206th Street, preventing residential and emergency vehicle 
access to more than 30 houses, creating a traffic hazard, and causing minor residential damage. 
Within the project area, the stream is a significant producer of sockeye with up to 225 fish per 
mile observed spawning in 1994 by the Muckleshoot Indian Tribe staff. The recommended 
project would realign this reach of Taylor Creek to the east, away from Maxwell Road, and 
reconnect it with its historical floodplain. The channel would be widened, fenced, and 
revegetated to provide additional conveyance and floodplain capacity, improved water quality, 
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and aquatic habitat. This project would increase Taylor Creek's flood conveyance capacity to 
about the 25-year event, and enhance the steam's high fish productivity. 

Puget Colony Homes Drainage Improvements: The east fork of Maplewood Creek is carried 
by pipe through this neighborhood located south of SE 128th Street. This system is adequate to 
convey only half the flow from a 2-year storm and so frequently floods sole-access roads, crawl 

. spaces, and septic systems in the Puget CQloriy Homes subdivision. This recommendation would 
install a larger pipe to improve drainage, and create a new detention pond upstream of the site to 
prevent the resulting increased flows from further damaging already-eroded downstream reaches 
of the Maplewood Creek ravine. 

Lake Desire Flood-Damage Reduction: East Lake Desire Drive SE, which provides sole 
residential and emergency access to 39 houses east of Lake Desire, is frequently flooded for long 
durations because of high. lake levels. This recommendation would reduce the access problems 
by providing low-impact conveyance improvements to the lake's outlet channel. 
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Aquatic Habitat Protection and Restoration 

CONDITIONS 

The Cedar River basin offers an excellent opportunity to cost-effectively protect and restore 
high-quality habitat in a manner consistent with reducing erosion damage and improving water 
quality. The ability to do this in an area so close to a high-density urban area is rare. 
Implementation of habitat protection and restoration elements of the Plan will ensure that 
high-quality habitat will be available in the future. This work would also enhance the 
recreational and natural scenic value of the river valley. 

The Cedar River basin contains some of the highest quality aquatic habitat remaining in King 
County and supports the largest remaining run of sockeye salmon in the contiguous United States 
and the largest wild chinook salmon and steelhead trout populations in the Lake Washington 
basin~ Along with Bear Creek, it has been one of the major producers of wild coho salmon in the 
Lake Washington system. Despite major habitat losses during the last 100 years of development, 
fish habitat in the Cedar River is still among the best located near the heavily urbanized areas of 
Puget Sound. In addition, the Cedar River basin contains an important wildlife habitat used by 
bald eagles, great blue and green herons, deer, beaver, river otter, and, more rarely, mountain 
lions and black bears. The basin provides habitat for the closest elk herd to downtown Seattle. 

In recent years, runs of salmon artd steelhead in the Lake Washington basin have declined to 
record low levels. Runs of sockeye in the river averaged 261,000 fish per year throughout the 
1980s, but have declined to under 100,000 in some recent years; the 1995 run was the lowest on 
record with a return of approximately 26,000. Wild chinook and coho salmon, as measured by 
the number of spawners returning to all Lake Washington drainages, have dropped to fewer than 
2,000 fish per year for each species. For chinook this is about one-third of their historic level, 
while for coho it is a reduction of almost 95% from their historic high of 30,000 fish in 1970. 
Wild steelhead have averaged only about 600 fish per year in recent years, well below the 
desired escapement level of 1,600 fish for the lake system. The 1993-1994 run of wild steelhead · 
dropped to an estimated size of only 70 fish for the entire Lake Washington basin. 

The Cedar River basin has experienced dramatic aquatic habitat losses due to a variety of factors. 
Water diversion for drinking water supply and the construction of dams, levees, and revetments 
for flood control have reduced the surface area of the mainstem channel by approximately 56% . 
Many side channel habitats and wetlands have been developed or filled. Streams have been 
channelized and large woody debris, a critical component of salmonid habitat, has been removed 
from much of the mainstem channel and many tributary reaches. Over 40% of the basin planning 
area has been converted from forest to other land uses. This has increased stormwater runoff, 
erosion, and water pollution, and has decreased stream base flows. As a result, many aquatic 
habitat functions have been damaged or destroyed. 

Stream and wetland habitats in higher-density areas of the valley floor and western plateau areas 
of the City ofRenton and urban King County have been degraded-in some cases severely-due 
to urban development. Three of the smaller fish-bearing streams in the basin-Madsen, 
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Molasses, and Maplewood creeks-have been severely degraded by increases in stormwater 
runoff and water pollution caused by urbanization. 

Development pressures are encroaching on many high-quality habitat areas that are both 
productive by themselves and critical links in protecting mainstem habitat. These areas include 
the lower 1. 7 miles of Rock Creek, the Peterson Creek corridor and Peterson Lake, and several 
high-quality riparian areas along the Cedar River. Existing sensitive areas regulations alone will 
not protect these areas because of their dependence on factors that are beyond the scope of these 
regulations, such as preservation of hydrologic source areas upslope from a stream or wetland. 
Rock, Peterson, and Taylor creeks are expected to see the greatest change in stream habitat due 
to increases frOm flooding and runoff and increased human intrusions from new development. 

GOALS AND STRATEGIES TO PROTECf AND RESTORE AQUATIC HABITAT 

The principal habitat goals of this Plan are to protect and restore stream and wetland habitats 
critical to the Cedar River's salmon runs and its overall ecological health in a manner consistent 
with state and tribal fish manag~ent goals. Achieving this goal will have the added significant 
benefit of protecting the health of Lake Washington, the largest lake in western Washington and 
arguably the most important in many ways. Degradation of the river would damage the salmon 
resource and the lake condition, which would be expensive and difficult, if not imposs~ble, to fix. 

The main habitat strategies of this Plan are: 1) to protect high-quality habitat through open space 
acquisition and additional development regUlations to reduce the effect of new development; 2) 
where feasible, to restore and enhance streams and wetlands to improve eccHogical functions and 
values at selected sites, thereby increasing salmon production potential; and 3) to implement 
emergency actions to protect the existing production base of salmon and steelhead and identify 
their limiting factors in Lake Washington. 

Although the actions recommended in this Plan cannot by themselves guarantee that Lake 
Washington salmon and steelhead populations will return to their historic levels, they are 
important for protecting and restoring the river's long-term productivity for these fish and other 
aquatic resources. If all elements of this Plan were implemented, all high-quality mainstem 
habitats and criti~al tributary habitats woUld be protected. Existing habitat quality would be 

. ensured for.the future and many degraded habita~s would be restore4 to a healthier condition. 
Additional fish-usable habitat would be made available with the potential to significantly 
increase sockeye, coho, and chinook salmon and steelhead trout in a manner consistent with 
restoring ecological health and providing significant benefits .in reducing flood hazards, 
improving water quality, and enhancing the recreational and scenic value of the river.· These 
actions would also prevent public cost for habitat restoration that woul~ otherwise be necessary. 

RECOMMENDATIONS TO PROTECT AND RESTORE AQUATIC HABITAT 

Because of the variety of high-quality habitats remaining along the Cedar River and some of its 
tributaries, this Plan emphasizes protection. To be fully effective,_ habitat protection must address 

WMC Lower Cedar River Basin Plan 2-12 

I . 

--
1-.: 
1;.: 

I~ 

• 



-

I 
• 

• 
I 
I 

protection needs of critical habitats and preservation or restoration of the natural hydrology and ' 
water quality. Although such protection can engender significant expense imposed either through 
acquisition costs or additional development regulations, the outcome is both cheaper and more 
successful than repairing the degradation that would occur if current trends were allowed to 
proceed unchecked. Open space acquisitions and regulatory measures intended to reduce the 
effect of new. developments on habitats designated as significant resource areas (SRAs) are the 
major approaches used. Although habitat protection is the highest habitat priority, protection 
alone will not ensure long-term health of the river because many of the habitats are in a degraded 
condition with little hope for recovery without some intervention. Therefore, restoration is meant 
to complement protection measures by improving existing ecological functions an4 values at 
given sites consistent with state and tribal fisheries management goals. 

Table 2-1, at the end of this chapter, shows where you can look to find more details about these 
recommendations. 

Basinwide Recommendations 

These recommendations for habitat protection and restoration apply in more than one subarea 
rather than in a specific mainstem or tributary. Full descriptions of these ''Basinwide 
Recommendations" (BWs) and the area-specific recommendations are found in Chapter 4. They 
can be-summarized as follows: 

Open Space Acquisitions: Based on habitat value and threat from development, the highest 
priority open space acquisitions along the mainstem and tributaries were identified. These 
include the most natural undeveloped areas and those with high restoration value remaining 
along the Cedar River valley floor. In the tributary subareas, priority acquisition sites include the· 
Rock Creek corridor and Wetlands 14 and 42 in the Peterson Creek subarea. See Tables .4-1 and 
4-2 in Chapter 4 . 

Habitat Restoration Sites: The Cedar River offers numerol:IS opportunities for habitat 
restoration. In themainstem subarea, many of these sites are located in the floodplain, adjacent to 
the river. Typica)"mainstem projects include groundwa:ter-fed habitats and modification or 
removal of levees and revetments. On tributary streams, opportunities include channel 
realignments, stabilization and restoration of eroding ravines, and the enhancement of selected 
reaches in Peterson and Taylor creeks and the Walsh Lake Diversion Ditch with large woody 
debris and plantings of conifer trees. Project prioritization has not yet been established, and will 
depend on many factors including costs, fish stock management goals, permitting concerns, and 
landowner permission. See Table 4-2 in Chapter 4 for a listing _of habitat projects; a separate 
technical document is being prepared to more fully describe these projects. · 

Small Scale Watenhed Restoration and Enhancement: Many valuable habitat restoration and 
enhancement projects are never undertaken because they are too small or labor intensive to be 
treated as typical capital improvement projects. A large number of these projects, listed in Table 
4-2 in Chapter 4, would be accomplished more efficiently and inexpensively by volunteer groups 
or other interested parties, under the coordination ofthe Cedar River Basin Steward. 
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Wetland Management Ar~as: Wetland management areas are proposed for five of the basin 
planning area's regionally significant resource area (RSRA) wetlands identified as most sensitive 
to future urbanization impacts. Wetland management area development conditions include 

· subcatchment impervious area limits, cluster development, forest retention, infiltration 
requirements, and seasonal clearing limits. The purpose of wetland management areas is to 
minimize the effects ofurban development on the functional and structural integrity of selected 
high-quality wetlands within the basin. In so doing, the range of habitats that support fish, other 
wildlife, and high water quality can be maintained. In addition, potential damage to both RSRA 
wetlands and sensitive downstream habitats from pollution, flooding, erosion, and sedimentation 
can be greatly reduced. 

Aquatic Resource Mitigation Bank Sites: Often, mitigation actions are required within the 
boundaries of a project, where they may not be particularly effective. This recommendation 
would allow public agencies to fulfill their mitigation obligations in high-quality, off-site 
mitigation bank sites, where this mitigation would be more functional. A number of such sites 
are listed in Table 4-2 in Chapter 4. 

Mainstem Recommendations 

Specific habitat recommendations along the mainstem address the need for emergency actions to 
protect salMon, especially sockeye, and utilization of floodplain areas for their habitat value 
when residential buyout is called for. The Plan does not assess the effects or concerns of 
minimum instream flows for the mainstem. These issues are currently being addressed by the 
Seattle Public Utilities Department, Muckleshoot Indian Tribe, Washington Department ofFish 
and Wildlife, Department of Ecology, the National Marine Fisheries Service, and U.S. Fish and 
Wildlife Service through the habitat conservation planning (HCP) process. The HCP will need to 
be consistent with the goals and objectives of the plan, especially with respect tomainstem 
habitat, water quality; and flooding. 

• -
I -

Emergen.cy Artificial Salmon Production and Lake Washington Study: Although habitat ~ 
protection and restoratio~ provide the best long-term direction for achieving the habitat.goals of 
the Plan, the recent dramatic decline of salmon and steelhead in Lake Washington has triggered •. 
emergency actions that are supported by the Basin Plan. A temporary sockeye hatchery at • 
Landsburg, and a seasonal fish weir in the lower river to collect broodstock is currently operating 
and is considered necessary to preserve the existing stock of sockeye until more comprehensive 1;:·. 
actions can become effective. Depending on fisheries production goals, critically low numbers of 
coho, chinook, and steelhead may also require some form of direct enhancement in the near 
future. Additional information is also being collected to assess limiting factors for sockeye and .....! 
other salmonids in Lake Washington. This information is necessary to evaluate the alternative 
methods of stock enhancement, such as pennanent hatchery facilities, and extensive habitat 
restoration projects. 

Flood-Hazard Relocation Sites: While many of the flood-hazard recommendations offer habitat 
benefits, two developed floodplain areas (Rainbow Bend and Lower Dorre Don) are highly 
recommended for open space acquisition and floodplain restoration in conjunction with the 
flood-hazard reduction recommendations. Because of the high cost of these projects solely as 
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flood-hazard reduction and because of potential habitat and recreation benefits, open space funds 
should be combined with flood-hazard reduction funds to purchase and restore the land. 

Tributary Recommendations 

The Plan recommends protection or restoration of high quality tributary structural habitat and 
preservation of the natural hydrology and water quality. Appropriate ways to restore natural 
hydrologic processes, such as infiltration by retrofitting roof drains where soils are appropriate, 
are preferred. 

Restoration of Rock Creek Base Flow: Seasonally severe streamflow depletion affects 
salmonid use in the lower 1.7 miles ofRock Creek. Because ofwater-right and water-supply 
elements, this is a complex issue. The hydrologic oonnection between Rock Creek and the City 
of Kent's adjacent water-supply facility is the subjeet of ongoing discussions. Depending on the 
results of these discussions, several alternatives for increasing Rock Creek's base flows may 
have to be explored, including an alternative water supply for a portion of the City ofKent's 
water needs. Correction of a long-standing diversion of water from the headwaters of Rock 
Creek into the Green River should also improve low-flow conditions. 

Regulations for New Development: Recommended changes in regulatory measures for new 
development include reduced development density along lower Rock Creek and designation of 
wetland management areas for five RSRA wetlands ·(Bw 3). Regulations to reduce the flooding 
and water quality consequences of new development proposed for the Peterson and Taylor Creek 
RSRAs will have significant benefits for these aquatic resources as well. They are described in 
detail in Chapter 4. · 
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Protection of Water Quality from Nonpoint Source Pollution 

CONDITIONS 

Mainstem 

Based on measured data and biological use of the Cedar River, the water quality in this basin 
ranges from very good downstream of the upper Jones Road bridge (RM 9.2) to excellent 
upstream of that point. However, the Cedar River has been designated as ''water quality limited" 
due to sporadic exceeding of the state water quality standard for fecal coliform caused by 
livestock and human wastes (e.g., malfunctioning septic systems). 

Downstream ofRM 9.2, urban-related pollutants are a significant concern. In particular, the 
Logan Street outfall at RM 1.1, which drains a heavily urbanized and industrial area, shows 
extremely high concentrations of metals that exceed chronic and acute toxicity levels. Sediments 
from this outfall were classified as "extremely polluted" according to Washington State 
Department of Ecology guidelines. The source of many of the problems observed at this location 
could be from the improper disposal of hazardous materials, which the City of Renton is 
currently investigating. Stormwater contamination problems were indicated at every sampling 
location in the basin where the outfall drained stormwater from a heavily used transportation 
corridor. 

· Tributaries 

The majority of the development in the Cedar River basin has occurred on the plateaus in the 
vicinity of headwaters of the numerous small tributaries. The pollutant inputs from development 
and associated human activities are washed into the small ~butaries, which have relatively small 
flows and therefore experience greater pollutant concentrations. Although water quality data 
from the tri~utaries are sparse; available information indicates that substantial water quality 
problems likely exist in most of the urbanized subbasins, including Ginger Creek, Maplewood 
Creek, Molasses Creek, and Madsen Creek. The major sources for toxics are stormwater and 
drainage associated with automobile usage. This is especially a problem in the urbanized 
subbasins and anywhere else that an extensive road drainage system discharges into a small 
stream. Therefore, areas within the urban growth boundary are the highest priority, but this 
problem cannot be ignored in the remainder. of the basin. With projected population growth, 
potential inputs of pollutant loadings to surface and groundwater will increase significantly. 

In the less urbanized subbasins, livestock and failing·septic systems are also water quality 
concerns. Livestock increase nutrient and sediment loads as well as bacterial (fecal coliform) 
counts and they cause physical destruction of habitat due to bank trampli~g and elimination of 
riparian vegetation. Failing septic systems are also a source of fecal coliform bacteria. These 
conditions are likely to worsen in the future because of trends in the Cedar River basin towards 
keeping livestock on smaller parcels and the. unavoidable aging of septic systems. In the areas 
surveyed, 40% of the septic systems are more than 20 years old and so are approaching their 
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design lifetime. Repair rates, used as an indicator of failures, exceeded the regional average in 
areas of Maplewood Heights and Peterson Creek. 

Lake Washington 

Lake Washington is the principal fresh water receiving body for the Cedar River, which provides 
at least 50% of the lake's inflow. Total phosphorus (TP) concentrations in the southern end of 
Lake Washington are determined largely by the quality of the Cedar River inflow and are 
currently good, measured· at about 20 parts-per-billion (ppb ). In contrast, higher concentrations 
have been measured at the lake's northern end (26 ppb). Projected increases in TP loadings from 
the Cedar River could increase the concentrations in the southern end of the lake, possibly to a 
level where recreational and aesthetic values of the lake would be compromised. Because the 
dynamics of nutrient loading and mixing within the lake are only imperfectly understood at this 
time, there is no certainty in these projections. However, the consequences of increased nutrients 
would be of regional concern and progressively more difficult to reverse as they developed over 
time . 

GOALS AND STRATEGIES TO MAINTAIN WATER QUALITY 

The primary water quality goal of this Plan is to maintain the current generally high quality of 
surface-water and groundwater in the basin. This requires that future land developments 
incorporate source control and water quality treatments. However, because these measures are 
only partially effective, pollutant loadings from.existing developments must also be reduced to 
achieve the goal ofnondegradation. Preference should be given to source control measures (i.e. 
prevention of pollutants entering the water) rather than to treatment measures (i.e. pollutant 
temoval once it has entered the water) because pollutant removal is far less efficient. Although 
the most acute current sources of water quality pollutants should be obvious high priority targets 
of any such reduction efforts, an effective program must also include broadly applied efforts that 
reduce the impacts of land development on water quality throughout the basin. 

In order of decreasing priority, the numerous approaches available to maintain or improve water 
quality fall into the following general categories: 

1. Reduce current sources: Eliminate pollution from point sources and quasi-point sources, 
such as the Logan Street outfall and road drainage outfalls. 

2. Prevent future sources: Control pollution from significant sources through education 
programs and application of best management practices, such as septic system repairs and 
manure management. 

3. Treat existing and future sources: Treatment is used to remove pollutants that have already 
entered the stonnwater, using some combination ofbiofiltration, infiltration, or wet ponds. 
Unfortunately, these measures are only partially effective at removing pollutants. Therefore, 
treatment should not be the sole strategy for water quality protection, because continued 
degradation ~ould be inevitable. Opportunities to develop and implement promising 
emerging ~echnologies should be encouraged. 
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Success in achieving these overall water quality goals ~11 be measurable in tenns ofboth future 
pollutant loadings to Lake Washington and reduced pollutant concentrations at current problem 
sites within the basin. 

RECOMMENDATIONS TO MAINTAIN WATER QUALITY 

Four water quality problems are particularly prominent: total phosphorus loadings into Lake 
Washington, locally toxic concentrations of urban pollutants in both the mainstem and 
tributaries, high fecal coliform counts, and localized sediment problems. Maintaining the overall 
water quality of the basin in the face of continued urban development will require management 
of a wide variety of pollutants at an increasing number of sites. As a result, the necessary 
recommendations are varied, particularly because inevitable future increases in most pollutants 
as a result of development-induced new sources must be balanced by commensurate reductions 
in pollutants from existing sources. · 

Table 2-1, at the end of this chapter, shows where to find more details about these 
recommendations: 

Source Controls and Treatment to Reduce Current Total Phosphorus (TP) LoadingSJ: 
Recommended programs for the reduction ofTP loadings include 1) waste management 
progr3ms for noncommercial livestock operations; 2) sediment control measures, particularly 
tributary bank stabilization and riparian..,zone restonitic:>n; 3) education programs for residential 
BMPs such as proper use of fertilizers; 4) water quality treatment facilities for TP removal 
(biofiltration, wetponds, infiltration) consistent with the 30-percent removal consistent with the 
next update to the King County Surface Water Design Manual; 5) improved evaluation ofTP 
concentrations in Lake Washington; and 6) measures to correct present ~eptic-system failures. 

Source Control and Treatment of Sedimentation: Minimize future sediment loadings (total 
suspended solids (TSS) and turbidity) to preserve water clarity and protect aquatic habitat, and to 
reduce the associated loadings ofTP. Strategies include 1) minimizing erosion downstream of· 
new development through water-quantity controls; 2) protecting riparian areas and their buffers; 
3) control<?f sedimerit from construction sites; and 4) sediment removal through treatment 
BMPs, such as biofiltration swales and detention ponds. 

Prevention of Toxic Metal and Organic Pollutants via Source Control: Recommended 
strategies for urban stormwater quality include education programs for proper use and disposai 
of pesticides, household hazardous wastes, automotive fluids (oil and antifr~eze); and. technical 
assistance to implement commercial BMPs. Unfortunately, a substantial reduction of road 
drainag.e toxics would require reduced automobile usage, which is not addressed in this Plan. 

Treatment ·~f ToXi~ Metals and Organics via BMPs: Because substantial reduction. of. 
automobile pollutants is beyond the scope of this Plan, treatment BMPs are necessary. Ttuise 
include incorporation ofbioswales, wetponds, or other treatment technologies into constructed 

2 There is currently a statewide limit on the phosphorus content of household detergents (Chapter 70.95L RCW, 
"Detergent Phosphorus Content"). This phosphorus limit will reduce phosphorus loadings to surface and 
groundwater. 

WMC Lower Cedar River Basin Plan 2-18 

I 
I i 

I 
I 
I 
-



-• 
• 

I 

-• 
I 

drainage systems, and maintenance of those systems for removal of toxics. In this basin, these 
programs should be stressed within the urban growth boundary and areas draining to significant 
resource areas. 

Source Controls to Reduce Bacterial Contamination: To meet water quality standards for 
fecal coliform, recommended strategies include 1) measures to correct and prevent septic system 
failures; 2) a waste management component to small noncommercial livestock management 
plans; 3) an educational program for management of domestic pet wastes; and 4) monitoring of 
the sewer line in Madsen Creek to assure that leakage ~s not occurring. 

.2-19 Chapter 2: Goals and Priority Actions 



Aquifer Protection 

CONDITIONS 

Water Supply 

Numerous residents living both within and outside of the basin are dependent on the groundwater 
resources of the Cedar River basin. Potable groundwater is supplied by the City of Renton, the 
City of Kent; many small private purveyors and numerous individual wells. Water quality and 
quantity are of great importance to the citizens who depend on it. As the population of the region 
grows, the demand for high quality potable water will increase. Surface-water management will 
contribute to the continued availability of the valuable water ·supply contained in the aquifers of 
the basin. 

A shallow, unconfined alluvial aquifer exists in close proximity to the Cedar River. The shallow 
aquifer is recharged through direct infiltration of precipitation, interflow :from surrounding 
highlands, the river, and upwelling of water from deq)er aquifers. This shallow aquifer recharges 
the Cedar Valley Sole Source Aquifer and a deeper aquifer used for municipal supply by the City 
of Renton. 

The City of Kent also utilizes shallow groundwater from its Clark Springs Source (see Current 
and Future Conditions Report) located in the Rock Creek Subarea to supply over half of its 
water. An infiltration gallery located in recessional outwash at a few meters of depth underneath 
and adjacent to Rock Creek allows water to enter the city's system by gravity. Like the creek 
itself, this source is recharged by percolation of rainfall directly on outwash soils within the 
subarea, and indirectly by runoff from the subarea's till hillsides that subsequently percolates 
into lower outwash plain deposits. Kent also has the capability of pumping water at this site from 
the same recessional outwash deposits. · 

Water Quality 

Groundwater in the basin planiring area is highly.susceptible to contamination from point and 
nonpoint pollution sources. Pollutants of particular concern for the preservation of potable water 
supplies include nitrates, bacteria, and taxies (metals, organics), and sources include human and 
animal wastes, improper disposal of hazardous wastes, commercial and industrial activities, and 
automotive use. The groundwater quality in the basin is currently of very high quality. However, 
the aquifers are becoming more vulnerable to contamination as development increases. 
Protective measures are needed to assure that the potable water supplies are not compromised. 

Water Quantity 

Groundwater provides stream base flows during the dry season. Conversion of forested l~d to 
agricultural, residential, commercial, and other uses. has diminished aquifer recharge and summer 
base flows of the tributary subbasins in the .basin planning area. Where commercial development 
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has replaced forest cover, these losses are caused primarily by impervious surfaces such as roads, 
roofs, and other structures that effectively cut off penetration and percolation of rainfall into the 
soil column. In lower-density, rural areas, the dominant land cover change is usually from forest 
to grass and is accompanied by a reduction in the infiltration capacity of the soil. This results in 
more winter storm runoff, less groundwater recharge, and less summer and fall base flows in 
streams, particularly on the dominant till soils found within the basin planning area . .Although, 
the net loss of groundwater recharge within the basin planning area to date is difficult to quantify 

. precisely, hydrologic modeling suggests that it ranges between 5% and 10% and that losses per 
. ·acre have been most dramatic in the more intensely urbanized western portion of the basin. 

The impact of reduced recharge on stream base flows are most critical during the summer and 
early fall when rainfall is minimal and streams are fed by water that has been stored in aquifers 
in the previous winter and spring. The net loss of base flow to streams depends on several factors 
including land use, soils, method of wastewater disposal, and the source of domestic water. 

. Hydrologic modeling indicates that the current, average summer, base flow losses resulting from 
basin planning area land-use change to be approximately 13% for streams on the western side of 
the urban growth boundary, 4% for streams on the rural, eastern side, and 6% overall. This 
represents an average loss of approximately 2.2 cfs to the mainstem Cedar River between July 1 
and October 30, less than 1% of the average flow during this period. 

In the .fuiure, as forest cover diminishes, and the basin is built out, losses to aquifer recharge, 
stream, .and river base flows ~e estimated to approximately double if recommendations outlined 
in this basin plan are not implemented. These losses can potentially affect the quantity and 
quality of salmonid habitat. 

GOALS AND STRATEGIES TO PROTECT AQUIFERS AND MAINTAIN BASE· 
FLOWS 

This plan recognizes the relationship between surface and groundwater quantity and quality as 
well as the benefits of comprehensive water resources management. Consequently, the Pl~ 
strives to promote a strategy and specific actions that protect both surface and groundwater 
quality, reduce losses to aquifer recharge and stream base flows, promote public awareness of 
surface-groundwater interactions, and provide a mechanism for the assessment, improvement, 
and coordination of basin groundwater management. 

RECOMMENDATIONS TO PROMOTE AQUIFER PROTECTION AND MAINTAIN 
BASE FLOWS 

·Recommendations that implement this strategy in the Plan will: 

1. Promote pollutant source controls that reduce the introduction of contaminants into both 
surface and groundwater; 

2. Require stormwater water quality treatments that remove pollutants from stormwater prior to 
its di$charge to either surface or groundwater; 
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3. Require stormwater infiltration where feasible to reduce losses of aquifer recharge and 
stream base flows; 

4. Encourage retention of forest cover in rural areas to protect recharge and base flows; 

5. Establish the Cettar River Council that will provide broadly based leadership in the 
management and protection of the ):)asin's aquatic and water resources as well as review and 
p:fOmotion of additional 8l:Oundwater protection measures as they ·are developed in the future. 
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Cedar River Watershed Management Program 

BACKGROUND 

Management of the Cedar River basin involves a complex mix of jurisdictions and public and 
private interests, as is true for many large watersheds. Compared to other watersheds, however, 
the complexity of the Cedar River is further increased by several, often conflicting, factors. 
These include 1) development pressures resulting from its proximity to a large urban center; 2) 
the use oflarge areas of the basin for municipal water supply, even in its urbanizing reaches; and 
3) the urgent need to protect its relatively high environmental quality and restore its declining 
salmonid resource. While the Plan addresses many of the current and potential problems in the 
basin associated with these factors, new issues and complications will likely arise during its 
implementation. Therefore, a comprehensive watershed management program is needed to 
ensure coordinated and aggressive implementation of the adopted Plan and to deal with · 
unforeseen future problems. Such a program would also help to ensure the involvement of all 
agencies, affected tribes, and other parties in implementing Plan recommendations and, where 
necessary, develop new and innovative ways to protect the Cedar River basin's valuable natural 
resources. 

GOALS AND STRATEGIES OF THE WATERSHED MANAGEMENT PROGRAM 

the goals of the Cedar River watershed management program are to implement the basin plan; 
coordinate the actions of the many entities (agencies, tribes, and private parties) who have a role 
to play in basin management; and identify and coordinate future efforts as necessary to protect 
the people and public resources of the river. Watershed management would entail both short- and 
long-term strategies for Plan implementation. The primary short-term element is the Cedar River 
Legacy Initiative, which was adopted in 1994 by the Metropolitan King County Council to 
accelerate implem~ntation.ofsome of the critical salmonid habitat protection and restoration 
measures identified in the planning process. The Legacy initiative was implemented due to 
groWing concern over declining salmon and steelhead trout populations. 

To guide watershed management efforts over the long term, this Plan proposes a Cedar River 
Council. This Council would be composed of agencies, affected tribes, and private and public 
interest groups, to 1) oversee and coordinate Plan implementation; 2) seek additional funding as 
necessary; 3) develop private partnerships and community stewardship to care for the Cedar 
River basin; and 4) provide a forum for resolution of new issues or complications in Plan 
implementation. The Council would provide a necessary forum for engaging public support, 
resolving policy issues, and adjusting management strategies as warranted by new information or 
emerging problems. In support of the Council, basin stewardship and public involvement and 
education programs would be established and an annual report describing the Council's activities 
and the status of the basin would be developed. · 
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RECOMMENDED ELEMENTS OF THE CEDAR RIVER WATERSHED 
~AGEMENTPROG~ 

Table 2-1, at the end of this chapter, shows where you can look to find more details about these 
recommendations. 

Cedar River Legacy Initiative: As mentioned above, the Legacy was initiated in 1994 by the 
Metropolitan King County Council to implement the most critical salmon and habitat protection 

· and restoration measures prior to final Plan adoption. As a result, several actions were taken: 

• 98 acres surrounding Rock Creek were purchased. 

• A groundwater-fed sockeye spawning channel was constructed in conjunction with 
improvements to the Elliot Levee. 

• The Cedar River Council was created. 

• The Lake Washington Ecosystem Studies continued increasing understanding of sockeye 
needs and population dynamics. 

• Numerous stewardship events were held. 

Additional funds will be sought for future years. 

Cedar River Council: The Cedar River Council would oversee the Cedar River Legacy and 
other elements of Basin· Plan implementation. It would provide a forum for the public on issues 
in the watershed, coordinate among agencies and private and public interest groups, ·and help to 
raise funds for Plan implementation. Participants would include local, state, federal, and tribal 
governments and public and private interest groups. A coordinator will be hired to support the 
Cedar River Council. 

Basin Steward: The Basin Steward will work with the puQlic and private interests in the 
watershed to promote a comprehensive stewardship e$ic, assist in plan implementation, and 
support the Cedar River Council. 

Annual Report: An annual report will be made available describing activities of the Cedar.River 
Council, status ofPlan implementation, and an overview of resource conditions in the watershed." 

Water Resources Education and Public Involvement: This program would provide 
opportunities for education and public involvement in protecting and restoring the Cedar River 
aquatic resources. 

Relationship of Chapter 2 to Chapters 3 and 4 

Chapter 2 is a summary of conditions in the Cedar River basin planning area and of the Basin 
Plan's most important recommendations, presented by subject. 
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Chapter 3 is a summary of all Basin Plan recommendations, presented by geographic area in 
which they apply. 

Chapter 4 presents all Basin Plan recommendations in their entirety. 

Please refer to Table 2-1 for cross-reference between chapters. 
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. Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 

Flooding 

Summary by Topic Full Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) (See Chapter 3). 

MS NT ST TC PC MT 

DorreDon CIP 3102 Dorre Don Flood Damage Reduction/Floodplain Restoration X 

Rainbow Bend CIP 3108 Rainbow Bend Flood-Damage Reduction/Floodplain Restoratitin X 

Elliot Bridge!Lo_wc:r Jones Road CIP 3111 Elliot Bridge/Lower Jones Road Flood-Damage Reduction X 

Puget Colony Homes Drainage CIP 3120 Puget Colony Homes Drainage Improvements X 
Improvements 

Taylor Creek Realignment CIP 3140 Maxwell Road SE Flood Abatement and Taylor Creek Restoration X 

~ti~tentionStandards BVV19:Rctenti~tionStandards X X X X X 

Ravine Protection Standard BVV 20: Ravine Protection Standard X X X X X 

Stonnwater Infiltration BVV 21: Infiltration as a Stonnwater Mitigation Treatment X X X X X .. 

Forest Protection BVV 23: Forest Incentive Program X X X X X X 

Masonry Dam Study · MS 1: Masonry Dam Opera~ons Study X 

Renton Reach Flood-Damage Reduction MS 2: Renton Reach Capacity 205 Study X 
Study 

Lake Desire Flood Damage Reduction CIP 3151 Lake Desire Flood-Damage Reduction X 

PC 1: Lake Desire Outlet Channel Maintenance X 
~--- -·--

MS Mainstem · ST Southem Tributaries . PC Petenoa Creek RC Reck Creek NT Northern Tributaries TC Taylor Creek MT Middle Tributaries 

I,:· .. .. , . J I - ( I f •• I r :.,.• .... ;;-. . ·'·I ' • 

RC 

X 

X 

'X 

X 
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Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 (Continued) 

Aquatic Habitat 

Summary by Topic Full Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) 

Wetland Management Areas BW 3: Wetland Management Areas 

Open Space Acquisitions BW 4: Priorities for Open Space Acquisitions 

Habitat Restoration Sites BW 6: Aquatic Resource Mitigation Bank Sites 

Small Scale Watershed Restoration and BW 5: Small Scale Watershed Restoration and Enhancement 
Enhancement 

Emergency Artificial Salmon Production BW 7: Artificial Salmonid Production Measures 
and Lake Washington Study 

BW 8: Lake Washington Studies 

Flood-Hazard Relocation Sites . MS 4: Mainstem Habitat Restoration and Enhancement 

Restoration of Rock Creek Base Flow RC 1: Rock Creek Low Flow Restoration 

Rock Creek Stewardship RC 3: Rock Creek Commun~ty Involvement and Education 

Regulations for New Development BW 19: Retention/Detention Standards 

BW 20: Ravine Protection Standard 

BW 21: Infiltration as a Stonnwater Mitigation Treatment 

BW 3: Wetland Management Areas 

*Abbreviations for geographic subareas as presented in Chapter 3. 

MS 
NT 

Main stem 
Northern Tributaries 

"'"i::··· 

ST 
TC 

Southern Tributaries 
Taylor Creek 

PC 
MT 

(See Chapter 3) 

MS NT 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

Peterson Creek 
Middle Tributaries 

ST 

X 

X 

X 

X 

X 

X 

X 

X 

TC PC MT 

X 

X X 

X X X 

X X X 

X X X 

X X X 

X 

RC Rock Creek 

RC 

X 

X 

X 

X 

X 

X 

X 



. Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 (Continued) 

Water Quality 

Summary by Topic Full Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) (See Chapter 3) 

MS NT ST TC PC MT 

Source Controls and Treatm:nt to Reduce BW 9: Improvement of Water Quality from Road Drainages and Urban Areas X X X X X X 
CuiTCJlt Total Phosphorus Loadings (TP) 

BW 10: On.Site Septic System Pollution X 

BW 11: livestock Keeping Practices X X X 

BW 12: Water Quality Treatment Standards X X· X X X X 

BW 14: Water Resources Education and Public Involvement X X X X 

BW 20: Ravine Protection Standard X 

BW 21: Infiltration as a Stonnwater Mitigation Treatment X X X X X 

BW 22: Erosion and Sedimentation Control Standards ~ 

X X X X X 

CIP 3127 Retrofit Retention/Detention Ponds X X X 

Source Control and Tn:atm:nt of BW 11: livestock Keeping Practices X X X 
Sedimentation (TSS) 

BW 19: Retention/Detention Standards X X X X 

BW 20: Ravine Protection Standard X 

BW 21: Infiltration as a Stonnwatcr Mitigation Treatment X X X X X 

BW 22: Erosion and Sedimentation Control Standards X X X X X 
- -

MS Malnstem ST Southern Tributaries PC. Peterson Creek RC Rock Creek 
NT Northern Tributaries TC Taylor Creek MT Middle Tributaries 

• ,·.Ill. .. I .. 
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Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 (Continued) 

Water Quality 

Summary by Topic Full Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) 

Prevention of Toxic Metal and Organic MS 9: NPDES Industrial Stonnwater Permits 
Pollutants via Source Control 

MS 10: Stormwater Quality in IndustriaVCOtinnercial Areas 

BW 9: Improvement ofWater Quality from Road Drainages and Urban Areas 

BW 12: Water Quality Treatment Standards 

BW 14: Water Resources Education and Public Involvement 

Treatment of Toxic Metals and MS 1 1: Stormwater Treatment of Interstate 405 and SR-169 
Organics vs. BMPs 

BW 9: Improvement of Water Quality from Road Drainages and Urban Areas 

BW 12: Water Quality Treatment Standards 

Source Controls to Reduce Bacterial ST 1: Madsen Creek Water Quality 
Contamination 

BW 10: On-Site Septic System Pollution 

BW 11: Uvestock Keeping Practices 
----- ----------~---- ------------ ------------------ --

*Abbreviations for geographic subareas as presented in Chapter 3. 

MS 
NT 

Main stem 
Northern Tributaries 

I .~]J:- ,·:.' 

ST 
TC 

Southern Tributaries 
Taylor Creek 

PC 
MT 

(See Chapter 3) 

MS NT 

X 

X 

X X 

X X 

X 

X 

X X 

X 

X X 

Peterson Creek 
Middle Tributaries 

ST 

X 

X 

X 

X 

X 

X 

TC PC MT 

X X X 

.x X 

X X 

X X X 

X X 

X X 

X X X 

RC Rock Creek 

RC 

X 

X 

X 

X 

·x 

' 
i 

X 

X 



Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 (Continued) 

Aquifer Protection 

Summary by Topic Full Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) (See Chapter 3) 

MS NT ST TC PC MT 

Protect Aquifer Recharge BW 4: Priorities for Open Space Acquisitions X X X X X 

BW 17: Aquifer Protection and Base Flow Maintenance X X X 

. BW 18: Urban Stonnwater Management Initiative X X X 

BW 21: .Infiltration as a StonnW.ter Mitigation Treatment X X X X X 

BW 23: Forest Incentive Program X X X X X X 

Protect Aquifer Water Quality BW 9: Improvement of Water Quality from Road Drainages and Urban Areas X X X X X X 

BW 10: On-Site Septic System Pollution X X X X 

BW 12: Water Quality Treatment Standards X X X X X 

BW 23: Forest Incentive Program X X X X X X 

MS 10: Stonnwater Quality _in Industrial/Commercial Areas X 

ST 1: Madsen Creek Water Quality X 

Groundwater Education and Coordination BW 14: Water Resources Education and Public Involvement X X X X X 

BW 15: Cedar River Council X X X X X X 

BW 16: Basin Steward Program X X X X X X 
----------- ------ -

MS Malnstem ST Southern Tributaries PC Petersoa Creek RC Rock Creek NT Northern Tributaries TC Taylor Creek MT Middle Tributaries 
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Table 2-1 Where to Find Chapter 2 Recommendations in Chapters 3 and 4 (Continued) 

Water Management Program 

Summary by Topic FuU Text of Recommendation Summary by Geographic Subarea* 

(See Chapter 2) (See Chapter 4) 

Cedar River Legacy.lnitiative BW 4: Priorities for Open Space Acquisitions 

Cedar River Council BW 15: Cedar River Council 

Basin Steward BW 16: Basin Steward Program 

Annual Report BW 16: Basin Steward Program 

Education and Public Involvement BW 14: Public Involvement and Education 
-------- !________ __________________ ------------------

*Abbreviations for geographic subareas as presented In Chapter 3. 

MS 
NT 

Mainstem 
Northern Tributaries 

ST 
TC 

Southern Tributaries 
Taylor Creek 

PC 
MT 

(See Chapter 3) 

MS NT 

X X 

X X 

X X 

X X 

X X 

Peterson Creek 
Middle Tributaries 

ST 

X 

X 

X 

X 

X 

TC ·PC MT 

X X 

X X X 

X X X 

X X X 

X X X 

RC Rock Creek 

RC 

X 

X 
' 

X 

X 

X 
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Chapter 3: Subarea Recommendations 

Introduction 

This chapter presents the Basin Plan's recommendations by geographic subdivision; or "subarea" 
(Figure 3-1 ). These subareas include the Cedar River Mainstem (MS}, composed of the mainstem 
itself, the land a4jacent to the river, and any land on the valley walls and plateaus not drained by 
a major tributary; the Northern Tributaries (NT), which are the five northernmost small 
tributaries closest to Renton (Maplewood Creek and the Orting Hill, Cedar Grove, Cedar Hills, 
and Webster Lake tributaries); the remaining four small urbanizing subbasins, known as the 
Southern Tributaries (ST) (Ginger, Molasses, Madsen, and Summerfield creeks); two streams 
near Maple Valley referred to as the Middle Tributaries (MT), and the more rural subareas of 
Peterson Creek (PC), Taylor Creek (TC), and Rock Creek (RC), which are large enough to 
warrant treatment as separate subareas in this Plan. 

The purpose of this chapter is to allow Plan users to easily locate recommendations that affect a 
given area. Also, flooding, aquatic habitat, and water quality problems are closely related, so 
presenting the Plan's recommendations by drainage basin or stream reach gives the most 
accurate picture of the Plan's comprehensive approach to solving current problems and avoiding 
future ones. 

Although it is intended to stand alone, this chapter may be most useful when taken together with 
Chapter 2, which discusses each of the Plan's major goals by topic area-Flooding, Aquatic 
Habitat, Water Quality, and Watershed Management-in more detail. The most significant of the 
recommendations found below have already been summarized in Chapter 2. The full text of all 
recommendations is cataloged in Chapter 4. · 

3-1 Chapter 3: Subarea Recommendations 
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Cedar River Mainstem 

INTRODUCTION 
. . 

The Mainstem subarea consists of the Cedar River valley floor and its steep walls, and the 
surrounding plateau areas that drain small, unnamed tributaries. The valley extends roughly 17 
miles from Renton to Landsburg, varying in width from a few hundred to a few thousand feet. 
·While the Mainstem subarea represents less than 15% of the 66-square-mile basin planning area, 
-it includes the largest and most hazardous flood risk sites and is disproportionately rich in both 
current and potential future aquatic resources. Therefore, actions in this subarea are given very 
high priority. 

Major human alterations to the Cedar River valley began in the late 1800s and have included 
logging, railroad construction, agricultural land conversion, dam construction and water 
diversion, redirection of the river's outlet, construction oflevee~ and revetments, dredging, and 
more recently, urbanization. These activities have had significant impacts both on flood risks and 
aquatic habitat. Channelization of the river through Renton and construction of levees and 
revetments along 14 of the 21 river miles in the Mainstem subarea have encouraged agricultural, 
residential, and commercial development within the floodplain, placing more property at risk of 
flood damage. · 

Flood-contro~ projects have provided limited localized flood protection at the cost of aggravating 
upstream and dQwnstream flood damages by removing floodplain storage and increasing. flood 
depths and velocities. To date, the most significant flooding damage has occurred in the City of 
Renton (river mile [RM] 0.0-1.6), along lower Jones Road (RM 5.4-6.0), upstream and 
downstream of Cedar Grove Road (RM 10.6-12.0), along lower Bain Road (RM 14.6), and in the 
neighborhood ofDorre Don (RM 15.8-16.4). 

Aquatic habitats within the Main8tem subarea have been reduced significantly in both quantity 
and quality by logging, floodplain development, river engineering, and diversion of river flow. 
Large woody debris recruitment has declined, meanders and side channels have been cut off, · 
riparian wetlands have been filled, the river has narrowed, and summer flows have been 
depleted. Generally, these changes have tended to reduce the hydraulic complexity that supports 
the wide variety of sahnonid species and life stages that depend on the river. 

The Mainstem subarea recommendations consist of capital improvement projects (CIPs) and 
programs that focus mainly on the two primary, and often related, issues of flood-damage 
reduction and aquatic habitat restoration and enhancement. These recommendations strive to: 

1. Remove or protect occupied structures from the most hazardous areas; 

2. Modify or remove certain existing levees and revetments, allowing the river access to its 
historical floodplains and restoring floodplain storage; 

3. Protect, restore, and enhance existing aquatic habitat; and 

4. Prevent siting of additional structures within hazardous areas. 
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These objectives are consistent with the goals and policies of the King County Flood Hazard 
Reduction Plan, which was adopted by the King County Council in 1993. In fact, the Mainstem 
subarea recommendations follow many specific solutions outlined by the Flood Hazard 
Reduction Plan, and augment them by adding water quality and aquatic habitat restoration and 
enhancement components to create a more comprehensive floodplain management progr~ for 
basin planning area. 

As explained in "Mainstem Recommendations," under "Recommendations to Reduce Fl9od 
Damage" in Chapter 2, properties proposed for acquisition would be acquired only on a 
willing-seller basis. Landowners who choose not to sell to the County would not face any penalty 
or loss of existing benefit as a result of their decision. 

SUMMARY OF RECOMMENDATIONS 

See Chapter 4 for the complete text of all recommendations, the locations of which are shown on 
Figures 3-2, 3-3, and 3-4 at the end of this section. . · 

Capital Improvement Projects 

* Denotes Core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 

* Rainbow Bend Flood-Damage Reduction/Floodplain Restoration (CIP 3108): 
Approximately 55 mobile homes in the Cedar Grove Mobile Home Park and nine nearby 
permanent houses on the right bank between RM 10.8 and RM 11.3, below Cedar Grove Road, 
were damaged by fast, deep flood flows, erosion, and deposits of large debris during the 
November 1990 flood. The permanent houses are ~ubject to hazardous flows when the Rainbow 
Bend levee overtops. The mobile home park, at the downstream, unleveed end of this reach, 
-experiences hazardous flooding during much smaller, more frequent events. Emergency access 
to and egress from all houses in this reach are frequently blocked by flooding. This area is a 
high-velocity floodway and presents serious threats to human safety. This recommendation 

· would purchase and remove all occupied structures from this reach and reestablish the 
floodplain's aquatic habitat and flood storage functions. Because the mobile home park provides 
affordable housing to low income families, and becau~e King County policy requires relocation 
assistance and replacement housing when displacements from below-market-rate housing are 
unavoidable,, the Plan recommends offering these seryices, rather than a simple market-value 
buyout, to the mobile home residents. A park closure plan would also be developed. to include 
owners and tenants in the planning, design, and implementation of this recommendation. A 
potential relocation site is the adjacent Stoneway Sand and Gravel mine, once it has been 
reclaimed. · 

* Dorre Don Flood-Damage Reduction/Floodplain Restoration (CIP 3102): Several houses, 
a County road, and a County-maintained levee in this neighborhood, located on the right bank of 
the Cedar River surrounding the railroad bridge at RM 16.4, have been damaged repeatedly by 

3 King Cpunty Comprehensive Plan Policy R-108. 
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debris and fast, deep floodwaters. The Basin Plan's highest-priority flood-damage reduction 
recommendation would purchase and remove the 20 houses in the most hazardous locations, 
eliminating the flood threat to these residents. It would also remove the upstream portion of the 
Lower Dorre Don levee and restore approximately six acres of floodplain to its historic aquatic 
habitat and floodwater storage functions. In addition, approximately 600 linear feet of Lower 
Dorre Don Way would be elevated to continue to provide sole access to the remaining eight, 
less-severely threatened houses. 

*Elliot Bridge/Lower Jones Road Flood-Damage Reduction (CIP 3111): Below Elliot 
Bridge (RM 5.4), two left-bank houses were inundated by water over three feet in depth during 
-the November 1990 flood. Upstream, to RM 6.0, 22 houses between Jones Road and the Cedar 
River experienced erosive, high-velocity flows as is common during large floods. Eighteen 
houses on 156th Place SE are inaccessible when Jones Road floods, an approximately 2-year 
occurrence, and 20 additional houses are exposed to less-hazardous flooding during large events. 
This recommendation would purchase and remove the 24 houses in the most hazardous areas, 
raise approximately 2,300 linear feet of Jones Road to ensure access to 156th Place SE and to 
reduce flood damage to the less-severely threatened houses, and restore up to 16 acres of flood 
storage and habitat area. 

* Ricardi Flood-Damage Reduction/Floodplain Restoration (CIP 3109): Two houses subject 
to frequent hazardous flooding would be purchased and removed, and the area restored as open 
space for aquatic habitat and floodwater storage. Nearly one-half of the estimated cost would be. 
paid by federal and state matching funds . 

*Byers Bend/Cedar Grove Road Flood-Damage Reduction (CIP 3107): Frequent and severe 
flood damage to an entire neighborhood would be reduced or eliminated by removing up to eight 

• houses, raising an additional eight houses; improving the Byers Bend levee, and building an 
overbank conveyance channel along Byers Road to carry floodwater safely back to the Cedar 

~ River. -

-

I 

* Dorre Don Court Flood-Damage Reduction/Floodplain Restoration (CIP 3103): Three 
houses subject to hazardous flooding would be removed and the area would be restored as 
floodplain for aquatic habitat and floodwater storage. 

• Lower Bain Road and Royal Arch Flood-Damage Reduction/Floodplain Restoration (CIP 
3104): Between three and nine houses, typically flooded at about the 10-year event and damaged 
by hazardous flows during the November 1990 flood, would be removed and floodplain storage 
and habitat would be reestablished. 

• Maplewood Flood-Damage Reduction (CIP 3112): Approximately 60 houses in the 
Maplewood subdivision that are threatened with severe damage during the 1 00-year flood would 
be protected by the construction of a 1,200-foot-long levee (to a maximum height of 
approximately four feet). As mitigation for this activity, a suitable project should be selected and 
implemented from the mainstem enhancement and restoration projects listed in basinwide 
recommendation (BW) 6 and Mainstem recommendation (MS) 4 ofthis Plan. 

• Jan Road Flood-Damage Reduction/Habitat Restoration (CIP 3106): Frequent damage to 
roads and houses would be reduced and emergency access to 14 houses would be ensured by 
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ponstructing a stable overbank conveyance channel to safely direct floodwaters overtopping the 
Jan Road levee back to the Cedar River. 

• Riverbend Mobile Home Park Revetment Modification (CIP 3110): The rock revetment on 
the left bank of this constricted reach of the Cedar River would be recontoured using 
bioengineering techniques to provide stability and additional conveyance and aquatic habitat. 4 Up 
to 19 mobile homes nearest the river would be moved or purchased and replaced. 

• Dorre Don Way SE Elevation (Orchard Grove) (CIP 3101): Approximately 650 linear feet 
ofDorre Don Way SE would be raised an average of two feet .to ensure access to 15 houses in 

- -the Orchard Grove neighborhood currently cut off by floodwater at about the 1 0-year flood 
event. 

I 

• Getchman Levee Modifications (CIP 3105): Frequent damage to the Rhode levee, which 
protects nearly 20 houses, would be reduced by moving the Getchman levee back from the Cedar 
River and strengthening the faces of both structures using bioengineering techniques. One or two 
houses at the downstream end of the Rhode levee would be removed. 

• Person Revetment Modifications (CIP 3113): A private revetment would be recontoured and 
strengthened using bioengineering techniques to prevent continued release of large quantities of 
sediment. In addition,. a gravel mine-site and landslide scar would be stabilized with vegetation. 

• Arcadi~oble Flood and Erosion Damage Reduction (CIP 3100): One house. at the 
downstream end of this frequently damaged revetment would be removed and up to 1,600 linear 
feet of revetment would be modified using bioengineering technique$. 

Programmatic Recommendations . 

* Denotes Core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 

* Open Space Acquisition (BW 4): Sites in the Cedar River floodplain have been identified and 
prioritized for acquisition as open space to allow protection or restoration of their aquatic habitat 

. value. See Tables 4-1 and 4-2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill their mainstem mitigation obligations in high-quality .mitigation bank sites 
away from project sites, where such mitigation may be less effeetive. 

*Road/Urban Runoff Water Quality RecomQJ.endations (BW 9): The drainage facilities of 
I-405 and numerous County roads would be maint~ned and retrofitted with water quality 
controls to reduce the impacts of contaminated road· runoff: · 

* Water Quality Treatment Standards (BW 12): Sphagnum bog water quality treatment 
standards would be applied to all development in catchment MS 16 that drains to Wetland 38 to 

4 Bioengineering techniques use materials such as rock, timbers, soil, plants, and natural fabrics to reduce erosion 
and stabilize steep slopes. 
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maintain the health of this wetland. Regionally significant resource area (RSRA) stream 
protection standards would reduce concentrations of toxic metals in catchments draining to river 

- reaches at RM 9.6-10.7, RM 15.7-15.9, and wall base tributaries at RM 1 L5 and RM 14.9. 
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*Basin Plan Evaluation (BW 13): Evaluate implementation and effectiveness of Plan 
recommendations. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
ferest stewardship classes, a small-scale forestry demonstration site, and individual recognition 
of good forest stewards. 

* Masonry Dam Operations Study (MS 1): Masonry Dam operations would be analyzed in 
cooperation with the Seattle Water Department and affected parties for the purpose of 
developing flood season operating guidelines that enhance flood control, assure power 
generation, and improve water supply availability for both instream and consumptive uses. 

*Renton Reach Capacity (MS 2): The ongoing City ofRenton/Anny Corps of Engineers study 
of flood-damage reduction alternatives in the lower Cedar River channel should be supported. 
Neighboring jurisdictions, tribes, and resource and permitting agencies would be encouraged to 
participate. 

* Seek State and Federal Funding for Flood-Hazard Reduction Measures (MS 3): King 
County, acting as "local sponsor," will continue to request state and federal aid to help reduce 
flood damage along the Cedar River. 

* Mainstem Habitat Restoration and Enhancement Program (MS 4): Where consistent with 
state and tribal goals, aquatic habitat and floodplain areas would be restored or enhanced. Types 
of projects may include construction of ponds and channels ~d removal or reconfiguration of 
levees and revetments. Many such sites are listed in Chapter 4, and they will be more fully 
described in a separate technical document. 

* Channel Migration Hazard Areas ~S 6): The risk of severe hazards to human life would be 
reduced by the limitation of new development in areas where the Cedar River channel is most 
likely to migrate in the next 100 years. 

* Floodplain Mapping Analysis, Revision, and Distribution (MS 7): Existing County and 
federal floodplain maps should be revised to reflect the latest floodplain information, and gages 
along the Cedar River should be replaced, augmented, or recalibrated to aid in future map 
revisions. 

* Flood Education (MS 8): Reduce flood damage by making floodplain residents more aware of 
safe evacuation routes and the extent of the floodplain, and by teaching them flood protection 
and damage reduction techniques. This recommendation would expand existing county and City 
of Renton public education programs in these areas. 
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* Debris Flow Protection for Mobile Home Park (MS 12): Owners of a mobile home park on 
Tributary 0313, which is at risk of severe damage from debris flows, would be provided with a 
list of alternative private actions that could be taken to reduce their risk. 

• Salmonid Productivity (BWs 7 and 8*): These recommendations would support an ongoing 
study to determine the causes of salmon decline, and would continue to support a temporary 
sockeye hatchery at Landsburg, and reserve the option to use County open space at RM 9.0 for 
possible future development as a spawning channel. A final decision to construct a spawning 
channel at this site will depend on results of the Lake Washington Ecological Studies and 
additional evaluation of the environmental impact of a spawliing channel at this site relative to 

- others, and comparison to other production methods that could produce the desired sockeye fry 
production with less cost and environmental impact. The final decision will be made by the 
Cedar River Sockeye Spawning Channel Policy Committee, or its designee. 

• Stormwater Quality (MS 9, 10*, 11): Extensive source control strategies for cleanup efforts 
and elimination of stormwater pollutants are recommended for industrial and commercial areas 
(MS 10). Stormwater discharges from major highways and the Renton Municipal Airport would 
be addressed by National Pollutant Discharge Elimination System industrial stormwater 
pollution prevention plans (MS 9, MS 11) and the Washington State Department of Ecology 
Highway Runoff Program. 

• Remove Qualifying Structures from Hazardous Areas (BW 1 ): Occupied structures at high 
risk of hazardous flooding, and not included in the CIPs above, would be removed from the 
floodplain on a willing-seller basis as they are identifi~d and as funding is available. 

• Reduce Less-Hazardous Flood Damage (BW 2): Occupied structures at risk of 
less-hazardous flooding, many of which are identified in the full text of this recommendation 
found in Chapter 4, may be eligible for technical and limited financial assistance for removal or 
other floodproofing. 

• Modify Levees and Revetments (MS 5): Selected County-maintained levees and revetments 
would be modified, relocated, or removed to reestablish aquatic habitat and increase the storage 
volume of the floodplain. 

• Aquifer Protection (BW 17): Aquifer recharge and groundwater quality would be protected as 
a potable drinking water source. 

: ,·. ' 

• Urban Stormwater Management (BW 18): To promote more efficient use ofland in the 
Renton Urban Growth Area, public/private partnerships would be encouraged to build regional · 
stonnwater quality and quantity treatment facilities .. 
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Northern Tributaries 

INTRODUCTION 

The Northern Tributaries subarea is composed of the subbasins of Maplewood Creek and the 
Orting Hill, Cedar Grove, Cedar Hills, and Webster Lake tributaries. They all display the 
three-part profile typical of the western portion of the basin planning area, originating on the 
gently sloping plateau above the Cedar River, dropping through steep ravines cut into the valley 
·wall, and finally flowing across the low-gradient valley floor to meet the Cedar River. 

Land use is mostly residential, and is generally densest in the west, changing gradually from 
urban in the Maplewood Creek subbasin to relatively rural in the Webster Lake area. Maplewood 
Creek and the Orting Hill and Cedar Grove tributaries are inside the urban growth boundary, so 
most future growth is expected to be concentrated here . 

Local drainage problems and minor flooding are fairly common on the poorly drained plateau 
during larger storms, but hazardous flooding has not been a serious concern here in the past, nor 
is it expected to be in the future. ' 

In addition to the expected loss of aquatic habitat through encroachment or outright displacement 
of wetland and stream area by development, some of the undeveloped ravines in this subarea 
have experienced the loss of previously high-quality habitat as increases in stormwater runoff 
have accelerated natural rates of erosion and mass wasting. The resulting sediment reduces the 
flow capacity of the channels, causing flooding and impacting habitat still further. -· 

Water quality in the Northern Tributaries is currently impacted by land development. In the 
western portion; within the proposed urban growth boundary, development is expected to 
intensify, further increasing pollutant loadings associated with urbanization-such as road 
drainage, household hazardous wastes, pesticides, and herbicides. In addition, areas within the 
Maplewood Creek subbasin have also .experienced higher than average septic system failures. 

Still, of the entire basin planning area, the East Renton Plateau, which is inside the urban growth 
boundary and has relatively low-density development, is best suited to higher intensity land uses. 
This is because it has the lowest resource value of any area in the basin, and it lacks the high 
quality aquatic resource values that still remain outside the urban growth boundary. If higher 
density is to be accommodated in this subarea, however, measures such as those that follow-will 
be needed to protect the City of Renton's sole-source aquifer, protect and restore and the 
remaining wetland and stream resources, and reduce C1J!rent and projected drainage problems, 
while allowing available land to be used most efficiently in the future. In addition, any proposal 
for density changes would require a comprehensive plan amendment involving an environmental 
review and opportunity for public comment and approval by the City or County council, as 
appropriate. 

The Basin Plan's principal capital recommendation for this subarea would reduce flooding in the 
Puget Colony Homes subdivision and erosion in Maplewood Creek ravine. Several additional 
capital projects would reduce less significant flooding and restore or enhance a number of 
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degraded aquatic habitats. Several programmatic recommendations would seek to reduce 
erosion, habitat damage, and water quality degradation that are projected to occur in this 
urbanizing subarea. 

SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations, the locations of 
which are shown on Figures 3-5, 3-6, and 3-7 at the end of this section. Note that some ofthese 
recommendations apply in other subbasins and so have already been described earlier in this 
chapter. 

Capital Improvement Projects 

* Denotes ·core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 

*Maplewood Creek Habitat and Drainage Improv~ments (CIPs 3120*, 3122*, and 3123): 
Three interrelated CIPs are recommended for Maplewood Creek (Tributaries 0303, 0304). In the 
headwaters of the east fork of the creek (Tributary 0303), drainage system improvements would 
address frequent flooding problems in the Puget Colony Homes subdivision. The solution to the 
flooding, however, is designed so that there would be no increase in flows to the currently 
eroding ravine that carries the east fork from the subdivision down the valley wall. The next 
project would stabilize this ravine to stem erosion and subsequent downstream sedimentation; 
the same would be done in the steep reaches of the west fork. In the lowest reach, fish passage 
would be prrivided by replacing two existing sediment ponds, which capture the eroded · 
sediment, with an improved one that is designed to allow upstream fish passage. 

* Retrofit Retention/Detention (RID) Ponds (CIP 3127): Existing RID facilities would be 
retrofitted, where feasible, with additional capacity and water quality controls .. 

* Tributary0316A and Wetland 32 Restoration (CIP 3126): Large woody debris would be 
placed in the eroded channel, and denuded banks would be revegetated along a half-mile reach to 
restore the habitat function of this once-productive small stream. The north side of Wetland 32 
would be fenced. In addition, related recommendations for management ofthe Stoneway Gravel 
Mine (Northern Tributaries recommendation NT I) would address both habitat and water quality 
con~ems in this tributary. 

• Tributary 0303A Culvert Replacement and Rechanneling (CIP 3121): A damaged 12-inch 
culvert would be replaced with a larger size to reduce flooding at the intersection of SE. 132nd 
Street and I 46th Avenue SE .. Polluted road runoff would be treated by restoring an existing 
300-linear-foot storm drain pipe as an open channeL 

• Orting Hill Tributary (0307) Realignment (CIP 3124): The lowest reach of Orting Hill 
tributary (Tributary 0307) would be.realigned into a,new {ish-usable channel and constructed 
wetland complex along lower Jones Road, possibly~ mitigation for the construction of the new 
Elliot Bridge or other road projects in the area. 
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• Wetland 36 Restoration and Protection (CIP 3125): Wetland 36 (Francis Lake) is a Class 1 
wetland that provides an excellent opportunity for -wildlife habitat restoration and enhancement 
by voluntary actions or by joint public/private efforts. 

Programmatic Recommendations 

* Open Space Acquisition (BW 4): One site in the Northern Tributaries subarea has been 
identified for open space acquisition due to its aquatic habitat values. See Tables 4-1 and 4-2 in 
Chapter4. 

-*Small Scale Watershed Restoration and Enhancement (BW 5): The Water and Land 
Resources (WLRD) Division's existing Small Habitat Restoration Program (SHRP), under the 
direction of the Cedar River Basin Steward (BW 16) would undertake sma11,·labor-intensive 
projects in the Northern Tributaries subarea, using volunteers and other inexpensive labor. See 
Table 4-2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow: public 
agencies to fulfill their Northern Tributaries subarea mitigation obligations in high-quality 
mitigation bank sites away from project sites, where· such mitigation may be less effective. 

* Water Quality Basinwide Recommendations (BWs 9, 14, and 16): Road drainage facilities 
would be maintained and retrofitted with water quality control& to reduce the impacts of 
contaminated road runoff (BW 9). Educational programs would be established and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources from 
highly urbanized systems (BWs 14 and 16) . 

* Water Quality Treatment Standards (BW 12): Sphagnum bog water quality treatment 
standards would be applied to all development in catchment W4 that drains to Wetland 33 
(Webster Lake). 

* Basin Evaluation (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts on structural habitat and water quality. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale forestry demonstration site, and individual recognition 
of good forest stewards. 

• Increased RID and Runoff Controls (BWs 19*, 20, 21, and 22): Regulatory standards 
designed to control the peak, volume, and duration of runoff by means of infiltration or detention 
(BWs 19, 20, and 21), and reduce erosion and sedimentation resulting from clearing and grading 
activities (BW 22) are recommended to help reduce the expected future habitat problems 
associated with the minor flooding and significant erosion in the Maplewood Creek and Orting 
Hill, Cedar Grove, and Cedar Hills trib:utary subbasins. See Figure 4-1 and Table 4-3 in Chapter 
4. 
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• Aquifer Protection (BW 17): Aquifer recharge and groundwater quality would be protected as 
a potable drinking water source. 

• Urban Stormwater Manag~ment {BW 18): To promote more efficient use ofland in the 
Renton Urban Growth Area, public/private partnerships would be encouraged to build regional 
stormwater quality and quantity treatment facilities. 

• On-Site Septic System Pollution {BW 10): Support Sewer extensions to areas of septic tank 
failure within the urban growth boundary, where feasible. 
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Cedar Grove Subbasin 
Cedar River Basin Planning Area Recommendations 

-3.6 . 
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Cedar Hills & Webster Lake Subbasins 
Cedar River Basin Planning Area Recommendations 
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Southern Tributaries 

INTRODUCTION 

The Southern Tributaries comprise the individual subbasins of Ginger Creek, Molasses Creek, 
Madsen Creek, and Summerfield Creek. They are characterized by urban uplands on the plateau, 
steep eroding midslope reaches that retain some good aquatic habitat, and downstream reaches 
that impinge on valley floor development before crossing SR-169 and joining with the Cedar 

-River mainstem. Except for the forested ravines, land use is alinost entirely medium- to 
high-density residential. 

Increasing flows and inadequate drainage facilities have caused flooding problems on the 
uplands ofMolasses Creek and stream channel erosion along several of the channels' midslope 
reaches, particularly on Madsen and Summerfield creeks. The sediment mobilized by this 
erosion, in tum, has caused significant damage to aquatic resources and downstream 
development. Pollution associated with high-density development in Ginger, Molasses, and 
Madsen creeks threatens water quality; in addition, breaks and leaks in the sewer line that 
occupies the ravine of Madsen Creek may threaten water quality. 

Past drainage projects in this subarea have been extensive, including a reconstructed lower 
Madsen Creek channel; a sediment pond with "high-flow" bypass farther upstream, and a 1,000+ 
foot tightline down the ravine of Summerfield Creek. In addition, major capital projects are 
underway along Madsen Creek: localized sewer line protection and channel stabilization by large 
woody debris, and an upland RID pond in Fairwood Golf Course. 

The solutions recommended for these subbasins seek to correct the most significant of the 
flooding and erosion problems; some restoration of aquatic habitat is recommended but limited 
to locally signif,icant resource area (LSRA) reaches of Madsen and Molasses creeks, and the 
LSRAs and RSRAs of two upper plateau wetlands. Water quality improvements would be 
achieved through the application of basinwide urban stormwater best management practices 
(BMPs) and correction of the high-flow-related erosion in the ravines. Future planned work 
includes sediment pond, channel, and culvert modifications below the Madsen Creek ravine and 
channel work farther upstream as part of the sewer line protection project, intended to improve 
channel stability. 

The most noteworthy result of these recommended solutions should be significant reduction, 
albeit at great expense, of the erosion problem and consequent water quality and aquatic habitat 
damage in Madsen Creek. One Class 1 wetland is identified for restoration and protection; two 
very significant flooding problems appear to be amenable to relatively simple and inexpensive 
solutions. Water quality prob~ems are inferred from the highly urban nature of development in 
the area and will receive commensurate treatment. 
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SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations, the locations of 
which are shown on Figures 3-8, 3-9, and 3-10 at the end of this section. Note that some of these 
recommendations apply in other subareas and so have already been described earlier in this 
chapter. 

Capital Improvement Projects 

* Denotes core plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 

* Retrofit RID Ponds with Water Quality Controls (CIP 3127): Existing RID facilities in the 
Ginger, Molasses,. and Madsen Creek subbasins would be retrofitted, where feasible, with 
additional capacity and water quality controls. 

* Fairlane Woods Detention Pond Discharge Improvements (CIP 3130): The outlet of the 
Fairlane Woods detention pond would be tightlined to the Cedar River (Cedar RM 3.8) to reduce 

· erosion damage. Alternatively, the overflow riser of the detention pond would be raised to 
provide less effective, but far less expensive, protection. 

* Lower Madsen Creek Sediment Pond Outlet Improvements (CIP 3137): The outlet of the 
lower Madsen Creek sediment pond (RM 0.8) would be reconfigured to reduce fish stranding in 
the high-flow bypass channel. 

*Molasses Creek LSRA Restoration (CIP 3134):._Restore the salmonid habitat oflower 
Molasses Creek (RM 0.0-0.8) by placing large woody debns and boulders in the stream channel 
and improving riparian conditions with plantings· in this LSRA. 

• Madsen Creek CIPs (CIPs 3136 and 3137*): The outlet oflower Madsen Creek sediment 
pond (RM o:8) would be reconfi~ed to reduce fish stranding in the high-flow bypass channel 
and improve fish access into the Madsen Creek ravine (CIP3137). To reduce erosive flows ln 
the Madsen Creek ravine and tributaries, twotightlin!'S would be installed in severely.eroding 
ravines (Tributaries 0305A and 0305~), bioengineering techniques using large woody debris and 
boulders would be used where appropriate for ba,nk stabilization (Tributary 0305, RM 1.4 to 2.2; 
Tributary 0306, RM 0.0 to 0.3), and Candlewood Ridge Division 1 detention pond (Tributary 
0306, RM 0.8) would be increased (CIP 3136). 

• Wetland 16 Buffer Revegetation (CIP 3135): The west side and outlet area of Wetland 16 
would be revegetated to correct local buffer damage:. 

• Fairwood Park Division 11 Detention Pond Retrofit (CIP 3133): An existing detentiqn . 
pond would be expanded to restore required detentiQn, eliminate house flooding, and imprbve 
water quality in Fairwood Park Division 11 (Molasses Creek RM 1.0). 

• Elevation of 140th Avenue SE at Wetland 22 (CIP 3131): The 140th Avenue SE crossing of 
Wetland 22 (Molasses Creek RM 2.0) would be elevated to prevent road flooding without 
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impacting the hydroperiod of the wetland. This recommendation is being incorporated into King 
County Roads Division's design of their upcoming road improvements to 140th Avenue SE. 

Programmatic Recommendations 

*Wetland 16 Management Area (BW 3): To help preserve Wetland 16, various buffering, 
clearing, and detention restrictions would be required of new development in the drainage basin 
of this RSRA wetland complex. 

* Open Space Acquisition (BW 4): One site in the Southern Tributaries subarea has been 
-identified for open space acquisition due to its aquatic habitat values. See Tables 4-1 and 4-2 in 
Chapter4. 

*Small Scale Watenhed Restoration·and Enhancement (BW 5): WLRD's existing Small 
Habitat Restoration Program (SHRP), under the direction of the Cedar River Ba8in Steward (BW 
16), would undertake small, labor-intensive projects in the Southern Tributaries subarea, using 
volunteers and other inexpensive labor. See Table 4-2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill their Southern Tributaries subarea mitigation obligations in high-quality 
mitigation bank sites away from project sites, where such mitigation may be less effective. 

* Water Quality Basinwide Recommendations (BWs 9, 14, and 16): Road drainage facilities 
would be maintained and retrofitted with water quality controls to reduce the impacts of 
contaminated road runoff (BW 9). Educational programs would be established and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources from 
highly urbanized systems (BWs 14 and 16). · 

* Wat~r Quality Treatment Standards (BW 12): Sphagnum bog water quality treatment 
standards would be applied to all development in the Mola$ses Creek catchment (F4) that drains 
to Wetland 23 and to development in the Madsen Creek catchment (M6) that drains to Wetland 
16. . 

* Basin Plan Evaluation (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts: on structural habitat and water quality. 

* Forest Incentive Program (BW 23): An mcentive program to encourage landowners to retain 
their forest in the rutal areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale forestry demonstration site, and individual recognition 
of good forest stewards. -

• Increased RID and Runoff Controls (BWs 19*, 20, 21, and 22): Regulatory standards 
designed to control the peak, volume, and duration of runoff by means of infiltration or detention 
(BWs 19, 20, and 21), and reduce erosion and sedimentation resulting from clearing and grading 
activities (BW 22), are recommended to help reduce the expected future habitat problems 
associated with the minor flooding and significant erosion in portions of the Molasses, Madsen, 
and Summerfield Creek subbasins. Detention requirements for Ginger Creek and upper 
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Summerfield Creek would be eliminated because·ofvery limited effectiveness. See Figure 4-1 
and Table 4-3 in Chapter 4. 

• Madsen Creek Water Quality (Southern Tributaries Recommendation ST 1): To prevent 
long-term pollution of Madsen Creek and the mainstem of the Cedar River, the King County 
Wastewater Treatment Division (WTD) should develop a routine inspection and monitoring 
program to identify leaks in the Madsen Creek sewer line. In addition, the Fairwood Golf and 
Country Club should develop an approved Golf Course Management Plan to reduce 
contamination of local waters with pesticides and fertilizers. 

• Aquifer Protection (BW 17): Aquifer recharge and groundwater quality would be protected as 
a potable drinking water source: 

I 

• Urban Stormwater Management (BW 18): To promote more efficient use ofland in the 
Renton Urban Growth Area, public/private partnerships would be encouraged to build regional 
stormwater quality and quantity treatment facilities. · 

• On-Site Septic System Pollution (BW 10): Support sewer ~xtensions to areas of septic tank 
failure within the urban growth boundary, where feasible. 
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Programmatic Recommendations 
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Cedar River Basin Planning Area Recommendations 
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Taylor Creek 

INTRODUCTION 

The Taylor Creek system, composed of Tributaries 0320 through 0327, drains an area of 
approximately five square miles, developed almost entirely at rural densities. The generally flat 
terrain, combined with large expanses of slowly draining glacial till soils, has formed an 
extensive array of large wetlands. Many of these have been partly converted to pasture. Taylor 

· Creek's gradient is less extreme than that of most of the Cedar River's other tributaries. This low 
gradient and the relatively low level of development to date have forestalled serious erosion, 
sedimentation, and stream habitat problems in most of the subarea. However, projected increases 
in stormwater runoff resulting from future development (15% in 10-year discharges arid 35% in 
100-year discharges) would likely accelerate these processes significantly. These flow increases 

. are addressed by regulatory recommendations, including retention/detention requirements and 
clearing restrictions. 

Frequent flooding of225th Avenue SE and Maxwell Road SE is considered to be one of the 
most significant flooding· problems to occur on any tributary in the basin planning area. In the 
creek's upper reaches, habitat degradation problems have resulted from increases in flows, 
clearing.and landscaping of creek buffers, and poor livestock-keeping practices. 

The Taylor Creek subarea has the highest concentration of livestock in the Cedar River basin. 
Direct access by livestock to the stream and the lack of adequate livestock management have 
degraded Taylor Creek's water quality. Several roads, including SR-18, drain directly into the 
stream. The relatively high pollutant loadings from road runoff, combined with the natural 
softness of the water and low flows, have resulted in high concentrations of toxic metals. 

If fully implemented, this Plan would realign lower Taylor Creek to restore significant aquatic 
habitat and reduce flooding of Maxwell Road, and reduce erosion, restore ~d preserve 
additional habitat, and both improve current water quality in the subarea and slow the projected 
rate of its degradation in the future. 

SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations, the locations of 
which are shown in Figure 3-11 at the end of this section. Note that some of these 
recommendations apply in other subareas and so have 3.lready been described earlier in this 
chapter. 

Capital Improvement Projects 

* Denotes Core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 
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* Maxwell Road SE Flood Abatement and Taylor Creek Restoration (CIP 3140): To 
alleviate almost annual flooding near the intersection of Maxwell Road SE (225th Avenue SE) 
and SE 206th Street and to restore aquatic habitat in this reach (RM 0.6-1.0), Tributary 0320 
would be moved from its current location in a roadside ditch to its historical floodplain to the 
east and the bridge at SE 206th Street would be enlarged. 

* Taylor Creek Habitat Restoration (CIP 3141 and 3142): To restore instream aquatic habitat 
and reduce downstream sedimentation, large woody debris and rocks would be placed in Taylor 
Creek in appropriate locations. Conifers would be planted in the riparian corridor (Tributary 
0320, RM 1.2-1.6) to improve cover and bank stability. Public/private partnerships would be 
encouraged to fence and restore forested buffers along stream reaches impacted by development 
(Tributary 0320, RM 1.6 to headwaters). To improve water quality and aquatic habitat, large 
woody debris should be placed in the channel and the stream corridor should be fenc~d and 
planted throughout the lower 0.2 mile of Tributary 0321 (north fork of Taylor Creek). 

Programmatic Recommendations 

* Priorities for Open Space Acquisition (BW 4): One site in the Taylor Creek subarea has 
been identified for acquisition as open space due to·its aquatic habitat value. See Tables 4-1 and 
4-2 in Chapter 4. 

*Small Scale Watershed Restoration and Enhancement (BW 5); WLRD's existing Small 
Habitat Restoration Program (SHRP), under the direction of the Cedar River Basin Steward (BW 
16), would undertake small, -labor-intensive projects in the Taylor Creek subarea, using 
volunteers and other inexpensive labor. See Table 4~2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill their Taylor Creek subarea mitigation obligations in high-quality mitigation 
bank sites away from project sites, where such mitigation may be less effective. 

* Water Quality Basinwide Recommendations (BWs 9, 14, and 16): Road drainage facilities 
would be maintained and retrofitted with water quality controls to reduce the impacts of 
contaminated road runoff (BW 9). Educational progtams would be ~stablished and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources from 
highly urbanized systems (BWs 14 and 16). 

*Livestock Keeping Practices (BW 11): To reduce livestock-caused nonpoint water.pollution, 
King County, the King Consexvation District, and other agencies will implement and extended 
livestock technical assistance, cost sharing, and education program. As part of this program, a 
model farm would he established in the Taylor Cree~ subarea as an example to encourage 
noncommercial animal owners to implement best management practices prior to the 1998 date 
established by the King County Council for County enforcement of the 1993 livestock 
restrictions in King County Code Chapter 2l.A.30.04S:-.075 .. 

* Water Quality Treatment Standards (BW 12): RSRA stream protection standards would 
reduce concentrations oftoxic metals in Tributary 0320, RM 0.2-0.8. 
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* Basin Plan Evaluation (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts on localized and downstream structural 
habitat and water quality. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale forestry demonstration site, and individual recognition 
of good forest stewards . 

. • Increased RID and Runoff Controls (BWs 19*, 21, and 22): Regulatory standards designed. 
to control the peak, volume, and duration ofrunoffby means of infiltration or detention (BWs 19 
and 21 ), and reduce erosion and sedimentation resulting from clearing and grading activities 
(BW 22), are recommended to help reduce the expected future habitat problems associated with 
the flooding and erosion in the Taylor Creek subarea. See Figure 4-1 and Table 4-3 in Chapter 4. 
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Peterson Creek 

INTRODUCTION 

The Peterson Creek subarea is unique among Cedar River subareas in that it contains a series of 
four large wetlands (14, 15, 28, and 42) and three lakes (Lake Desire, Spring Lake, and Peterson 
Lake). In addition, Shady Lake and its associated wetlands drain via a short tributary into the 
middle reach of Peterson Creek. These water bodies, along with extensive areas of forested and 
low-density residential land use, endow this subarea with a high degree ofhydrologic buffering. 
As a result, most stream and wetland habitats remain in good to excellent condition compared to 
those in the nearby Molasses Creek and Madsen Creek subbasins. Exceptions include locali:z;ed 
disturbance of the Peterson Creek stream corridor below Spring Lake, a quarter-mile-long 
channelized segment of the creek below Peterson Lake, and areas within the lower 0.7 mile of 
the creek that have been destabilized by past landslipes, erosion, and incision. Significant 
incision has also occurred in several short tributaries that enter the creek from RM 0.6 to 1.5. 
Because of this, Peterson Creek has a high sediment load and is one of the larger tributary 
sources of coarse sediment to the Cedar River. 

While peak flows under current conditions have increased only modestly compared to those in 
the more developed subareas, flows are predicted to increase as significant additional residential 
development occurs in the future. These flow changes could potentially destabilize sensitive 
instream and riparian habitat in the steep lower mile of the creek. Wetland encroachment and 
degradation could also increase, particularly near Lake Desire and Shady Lake. 

. . 

The only significant flooding problem occurs around Lake Desire and along East Lake Desire 
Drive SE, which was built north of the lake in Wetl~d 15. A large uninventoried wetland ' 
extends from the outlet of the lake a considerable distance downstream along Tributary 0328B. 
The flooding conditions near the lake result primarily from flat topography combined with slow 
drainage through these extensive wetlands. 

Septic system failure.and, to a lesser extent, livestock-keeping practices have been identified as 
nonpoint pollution sources In this subarea. HoweverP the threat from development is a more 
significant problem. The already serious eutrophication of Lake Desire is .expected to increase 
significantly due to ·surrounding future development at urban densities. Half of the Lake Desire 
drainage basin and nearly all of the Shady Lake drai11age basin lie within the urban growth 
boundary. Development to urban densities will considerably increase pollutants to these lakes. 
The Lake Desire Water Quality Management Plan (WLRD, 1995) has analyzed the lake's water 
quality problems and provided specific management strategies for implementation within the 
Lake Desire drainage area. · 

This Plan's proposed capital projects would reduce :flooding around Lake Desire, restore and 
protect two large wetlands, and restore aquatic habitat and reduce erosion in two locations in 
Peterson Creek. In addition, high-quality habitat areas would be preserved through a suite of 
public and private actions, and projected increases in erosion damage and water quality 
degradation would be reduced. 
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SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations, the locations of 
which are shown on-figure 3-12 at the end of this section. Note that some of these 
recommendations apply in other subareas and so have already been described earlier in this 
chapter. 

Capital Improvement. Projects 

* Denotes Core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (see Chapter 5). 

. . 

* Retrofit RID Ponds (CIP 3117): Existing RID faci~ties would be retrQfitted, where feasible, 
with additional capacity and water quality controls. · 

*Wetland 14 and 41 Restoration ud Prptection (CIP 3150, BW 4, and BW 6): Property in 
two wetlands should be acquired, either in fee simple or as a temporary easement, and their 
natural habitat, water quality, and detention functions should be restored by the. following means: 

l. Wetland 14 ( 43-acre fanner peat mine): Acquife up. to 80 acres as opcm space and t<::store 
this wetland to protect the w~er quality of Lake Desire and enhance fish and wildlife · 
habitat. 

2. Wetland 42 (Peterson Lake and associated buffer-up to 145 acres)~ Acquire as open 
space and restore to protect the lower Peterson Creek corridor and provide fish an4 
wildlife benefits. · 

* Peterson Lake Outlet C .. annel Restoration and Lower Pe~rson Creek Habitat 
Restoration (CIPs 3152 and 3153*): To restore aquatic habitat and reduce erosion, underplant 
conifers, and add large woody debris to two reachesiofPeterson Creek totaling about one mile, 
downstream from the o~tlet ch,annel of~~terson Lake (RM 1.6). 

. * Lake Desire Flood-Damage Reduction (CIP 3151): East Lake Desire Drive SE~ which 
provides sole residential and emergency access to 39 houses east of Lake De5ire, is frequently 
flooded for long durations because of high lake leve~s. This recommendation would improve 
channel conv~yance, enlarge an outlet culvert, and r~ove a beavet dam to lower lake levels. 
Recommendation PC 1, described below, would maintain these improvements. · · 

.. 
Programm_atic R~ommendations. 

*Wetland Management Areas (BW 3): New development in the catchments of Wetlands 14, 
15, 28 (Spring Lake), and 42 (Peterson Lake) would be required to provide 65-percent forest 
retention and· 8-percent maximum impervious area, increased detention, roof downspout · 
infiltration. where practicable, and seasonal clearing restrictions in order to protect water quality 
and habitat fu these lakes. - · · 
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* Open Space Acquisition (BW 4): Two sites in the Peterson Creek subarea have been 
identified for open space acquisition due to their aquatic habitat values. See Tables 4-1 and 4-2 
in Chapter 4. 

* Small Scale Watershed Restoration and Enhancement (BW 5): WLRD's existing Small 
Habitat Restoration Program (SHRP), under the direction of the Cedar River Basin Steward (BW 
16), would undertake small, labor-intensive projects in the Peterson Creek subarea, using 
volunteers and other inexpensive labor. See Table 4-2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill their Peterson Creek subarea mitigation obligations in high-quality mitigation 

·bank sites away from project sites, where such mitigation may be less effective. 

*Water Quality Basinwide Recommendations (BWs 9, 10, 11, 14, and 16): Road drainage 
facilities would be maintained and retrofitted with water quality controls to reduce the impacts of 
contaminated road runoff (BW 9). Educational programs would be established and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources from 
highly urbanized systems (BWs 14 and 16). Measures to reduce nonpoint pollution from 
livestock-keeping practices (BW 11) and septic systems (BW 10) would also apply. 

* Water Quality Treatment Standards (BW 12): Sphagnum bog protection standards would 
be applied to all development draining to Wetlands 14 and 15 in catchment P7, and Wetland 28 
in catchment P3 and P4. Lake protection standards would control total phosphorus (TP) loadings 
to the Lake Desire catchment (P6). RSRA stream protection standards would be applied to all 
development draining to Tributary 0328, RM 0.0-1.2. 

* Basin Plan Evaluation (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts on structural habitat, water quality, and lake 
shore flooding. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale forestry demonstration site, and individual recognition 
of good forest stewards. 

• On-Site Septic System Pollution (BW 10): Support sewer extensions to areas of septic tank 
failure within the urban growth boundary, where feasible. 

• Increased RID and Runoff Controls (BWs 19*, 21, and 22): Regulatory standards designed 
to control the peak, volume, and duration of runoff by means of infiltration or detention (BWs 19 
and 21), and reduce erosion and sedimentation resulting from clearing and grading activities 
(BW 22), are recommended to help reduce the expected future habitat problems assoCiated with 

·the flooding and erosion in the Peterson Creek subarea. See Figure 4-1 and Table 4-3 in Chapter 
4. 
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• Maintain Lake 1P*tlet Channel (PC 1): Intermittent high water levels in Lake Desire would 
be moderated by apublic/private program to provide limited, low-impact.maintenance of the · 
lake's outlet channel. · 

• Wetland 42 Reclassification (PC 2): To provide Wetland 42 with more appropriate protection 
from encroachment, it should be reclassified from a,ClPss 2 to a Class 1 wetland and its size 
should be changed from 14 to 23 acres in the King Co,fnty Wetlands Inventory. 

' 

• Shadow Ridge Drainage Study (PC 3): This WLRD study would develop methods for 
enhancing the water quality and quantity benefits provided by the RID facilities· upstream of 
Wetland 14. 
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Middle Tri~utaries 

INTRODUCTION 

The Middle Tributaries include Dorre Don Creek (Tributaries 0336 and 0337) and the Walsh 
Lake DiverSion Ditch (Tributary 0341 ), located in the northeasternmost part of the basin 
planning area. 

Dorre Don Creek drains 860 acres, of which a majority are undeveloped forested land (75%) and 
the remainder are primarily devoted to low-density residential uses. The basin lies on the rural 
side of the proposed urban growth boundary, so futQre development will be largely of 
low-density,~ character. Wetland 77, a Class 1 system and locally significant resource area 
(LSRA), is loc'ated on the plateau at the headwaters ofDorre Don Creek at RM 1.4. Although 
distu,bed by past logging, this wetland is currently in good condition and provides excellent 
wildlife habitat. Use of the Dorre Don drainage syst~ by salmon is limited to winter spawning 
and refuge in the lower 0.2 miles of the creek. During the dry season, the creek recedes into 
porous outwash deposits along most of the length of Tributary 0336. In spite of the absence of 
perennial flow conditions, cutthroat and rainbow trout have been observed as far as 0.8 miles 
upstream from the mouth of the creek. Presumably thc;se fish rely on upstream wetlands and 
residual pool habitat during the drier months of the ye~. · 

No problems of major significance have been identified in the Dorre Don Creek subbasin except 
for poor water quality during storm runoff, which appears to be consistent with all other 
subbasins that have undergone some urbanization. Additionally, minor erosion, flooding, poor 
livestock-keeping practices, and habitat problems have been identified along ~s creek. The 
primary threat to the Dorre Don subbasin lies in projected future development, which could 
convert 75% of the current forest cover to residential use, causing large increases in peak flow 
magnitudes and durations, as well as continuing degradation. of water quality. These increases 
are likely to make major problems out ofth~ current. minor ones. 

. . 
The Walsh L•e subbasin includes 4,325 acres oflargely (95%) forest land. Eighty pereent of 
the subbasin lies within the City of Seattle's Cedar River Watershed, and so is very unlikely to 
:fac~ development in the future. There is a small amount of existing rural land use in the lower, 
western portion of the subbasin (catcluneilts W1 ancl W1A) outside the watershed. During the 
1920s, Seattle constructed the 3.5-mile Walsh Lake Diversion Ditch to prevent water from 
entering the Cedar River above the drinking-water-supply intake because the old Taylor J.llining 
town was thought to have degraded mainstem water quality below drinking water standards. The 
ditch joins the Cedar River below Landsburg at RM 19.6. It flows along a generally mild 
gradient until it steepens in its lowest half mile to join the Cedar River. Over the decades, flows 
have eroded a canyon in this lower reach and incision and bank sloughing continue today. 

Current water quality in the Walsh Lake Diversion Ditch is generally good and the ditch 
provides substantial salmonid habitat in spite of its artificial origin, lack of habitat complexity, 
continuing channel ~cision, and bank sloughing. These erosional processes provide spaWning 
gravel but also deliver substantial sediment to an alluvial fan at the confluence with the Cedar 
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River, which acts as a fish barrier during low-flow conflitions when water goes subsurface 
through the deposited gravels. Because land use is 1\0t likely to change significantly in the future, 
the hydrologic reginie of the Walsh Lake Diversion Ditch should remain constant. The 
combination of stable forest cover, outwash geology, good water quality, and current salmonid 
use suggest that the 3.5-mile Walsh Lake Diversion Ditch has-significant potential for habitat 
enhancement. 

The recommendatioris for these subbasins are mainly programmatic in nature. Their aim is to 
prevent flooding, accelerated erosion, loss of base flovv.s, and degradation of water quality as 
these rural subbasins undergo additional developmept. Additionally, small CIPs are 
recommended for wetland restoration apd enhancenieqt of salmonid habitat in the Walsh Lake 
subbasin. 

SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations~ the locations of 
which are shown on Figure 3-13. at the end of this secqon. Note that some of these 
recommendations apply in other subareas and so have already been described earlier m this 
chapter. · · · · · · · · · · 

* Denotes Core Plan reeommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (se~ ChapterS). 

Capital Improvement Projects 

• Wetland 64 Restoration (CIP 3160): Significant wildlife habitat could be restored an4 
protected through a King County WLRD and volunteer program to revegetate the buffer of 
Wetland 64, remove trash, post interpretive signs, and enc.ourage neighborhood stewardship of 
the wetland. 

• Walsh Lake Diversion Ditch Habitat ImproveiiJe~ts (CIP 3161): Erosion in the steepest 
reach of the ditch would be reduced and habitat woUld be improved by the addition of large 
woody debris and streambank plantings. Fish access to the ditch from the Cedar River and the 
ditch's rearing habitat value could be improved by th~ diversion of a small amount of water from 
the Rock Creek tributary that is in the Seattle Water Pepartment's watershed. 

-• , 

0 

•• 

-
Programmatic Recommendations -

* Small Scale Watershed Restoration and Enhan¢ement (BW 5): WLRD's existing Small 
Habitat Restoration Progran1 (SHRP), under the direction of the Cedar River Basin Stew~d (BW 
16), would undertake small, labor-intensive projects in the Middle Tributaries subareai using 
volunteers and other inexpensive labor. See Table 4-.--2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill their Middle Tributaries subarea mitigation obligations in high-quality 
mitigation bank sites away from project sites, where such mitigation may be less effective. 
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* Water Quality Basinwide Recommendations (BWs 9, 14, and 16): Road drainage facilities 
would be maintained and retrofitted with water quality controls to reduce the impacts of 
contaminated road runoff (BW 9). Educational programs would be established and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources (BWs 14 
and 16). 

* Livestock Keeping Practices (BW 11 ): In order to reduce livestock-caused nonpoint water 
pollution, King County would work with the King Conservation District to develop livestock 
management plans, and to help livestock owners fund and implement them. 

* Basin Plan Evaluation (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts on structural habitat and water quality. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Cedar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale forestry demonstration site, and individual recognition 
of good forest stewards. 

• Increased RID and RunotJControls (BWs 19*, 21, and 22): Regulatory standards designed 
to control the peak, volume,. and duration of runoff by means of infiltration or detention (BWs 19 
and 21), and reduce erosion and sedimentation resulting from clearing and grading activities 
(BW 22), are recommended to help reduce the expected future habitat problems associated with 
the minor flooding and erosion in the Dorre Don and Walsh Lake Diversion Ditch subbasins. See 
Figure 4-1 and Table 4-3 in Chapter 4. 
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Rock Creek 

INTRODUCTION 

At nearly 7, 700 acres, the Rock Creek subarea is the largest in the Cedar River basin planning 
area. It is typified by extensive forests, rural development, mostly flat topography, low-gradient 
stream channels, and valley floors underlain by extensive deposits of porous glacial outwash 
gravel. To d3:te, it is the largest subbasin in the entire Lake Washington basin without urban or 
suburban development. However, aquatic habitats and water quality and quantity in the area 
around Lake No. 12 (Wetlands 91 and 92) may be threatened by the City of Black Diamonq's 
goal to include portions of this area in its Urban Growth Area. 

Rock Creek has exceptionally high natural resource value. It is the single largest source of 
municipal water for the City of Kent, and with few exceptions, the subarea's stream and wetland 
habitats are relatively intact. Lower Rock Creek's riparian areas and channel reaches are 
reminiscent of old growth in structure and complexity, making its aquatic habitat among the best 
remaining in western King County. 

Between RM 0.0 and 2.6, Rock Creek's habitat is classified as a regionally significant resource 
area (RSRA) because of its habitat quality and current and future potential for salmorud 
production. The effect of water withdrawals on productivity of this habitat for salmonids is 
considered to be a very significant problem. Locally significant resource areas (LSRAs) in the 
Rock Creek subarea include Wetlands 91 (Lake No. 12), 92, 93, and 94. Although somewhat 
affected by past logging and rural development in buffer areas, Lake No. 12 and its mile-long 
corridor of downstream wetlands form the largest and most structurally diverse lake/wetland 
complex in the basin planning area. Another LSRA, Wetland 82 (Hidden Lake) is a large, 
hydrologically isolated wetland just south of the Seattle Water Department's watershed 
boundary, which provides outstanding habitat for wildlife. · 

Rock Creek has been highly regarded by fisheries professionals and local residents alike for its 
runs of four key species of anadromous salmonids: sockeye, coho, and chinook salmon, and 
steelhead trout. Stocks of these species have exhibited recent precipitous declines throughout 
Puget Sound and particularly in the Lake Washington drainage .. Water withdrawals in the 
subbasin, permitted and otherwise, have reduced the typical late-summer and early-fall flows to 
levels that severely limit migration and spawning of sockeye and chinook salmon .. Withdrawals 
have also dramatically reduced the amount of critical summer and fall rearing habitat for coho 
salmon and steelhead trout. One major unpermitted diversion below Lake No. 12 was corrected 
in 1995 by King County WLRD, potentially adding 0.5 to 1.5 cfs to the Rock Creek subarea. 

Rock Creek's future as a stream with high aquatic resource value will depend on protection of 
stream and wetland areas from intensive development and improvement of summer/fall low-flow 
conditions. For this reason, the recommendations for this subarea are aimed at protecting 
exceptional water quality and existing habitats from incompatible-development and enhancing 

. the productivity of the existing structurally excellent habitat for wild salmonids. The primary 
recommendation is to restore natural summer/fall flows, and to protect almost two miles of 
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excellent stream habitat through open space acquisition. Area water purveyors and State and 
Tribal fishery managers should jointly investigate ways to restore historic summer and fall base 
flows to the lower 1.7 miles of Rock Creek. This would restore a significant amount of 
high-quality sockeye and chinook salmon spawning habitat and enhance coho salmon and 
steelhead trout rearing habitat in the Cedar River system. Taken together, the effect of these 
measures will preserve existing high-quality water and habitat conditions and significantly 
enhance productivity of Cedar River fish runs. 

SUMMARY OF RECOMMENDATIONS 

Please see Chapter 4 for the complete text of the following recommendations, the locations of 
which are shown on Figure 3-14 at the end of this sc:jction. Note that some of these 
recommendations have already been described earli~r in this chapter. 

* Denotes Core Plan recommendations, which are those recommendations that would 
accomplish, at a minimum, the major Plan goals (se~ Chapter 5). 

Capital Improvement Projects 

There are no capital improvement projects proposed for this subarea. 

Programmatic Recommendations 

* Open Space Acquisition (BW 4): Four sites have been identified for open space acquisition 
due to their aquatic habitat values. See Tables 4-1 and 4-2 in Chapter 4. · 

* Small Scale Watershed Restoration and Enhan~ement (BW 5): WLRD's existing Small 
Habitat Restoration Program (SIIRP), under the direction of the Cedar River Basin Steward (BW 
16), would undertake small, labor-intensive projects in the Rock Creek subarea, using volunteers 
and other inexpensive labor. See Table 4-2 in Chapter 4. 

* Aquatic Resource Mitigation Bank Sites (BW 6): This recommendation would allow public 
agencies to fulfill the.ii Rock Creek subarea mitigatipn obligations in high-quality mitigation 
bank sites away from project sites, where such mitigation may be less effective. 

*Water Quality Basinwide Recommendations (BWs 9, 10, 11, 14, and 16): Road drainage 
facilities would be maintained and retrofitted with water quality controls to reduce the impacts of 
contaminated road runoff (BW 9). Educational programs would be established and a Cedar River 
Basin Steward would provide technical assistance to address nonpoint pollution sources from 
highly urbanized systems (BWs 14 and 16). Measures to reduce nonpoint pollution from 
livestock-keeping practices (BW 11) and septic syst~s (BW 1 0) would also apply. 

* Water Quality Treatment Standards (liw ll): RsRA stream protection standards would 
reduce concentrations of toxic metals in Tributary 0338, RM 0.0-2.5. 
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* Basin Plan Eval~~tion (BW 13): Evaluate implementation and effectiveness of subarea 
recommendations in controlling stormwater impacts on structural habitat and water quality. 

* Forest Incentive Program (BW 23): An incentive program to encourage landowners to retain 
their forest in the rural areas of the basin will be implemented in order to ensure that the Ce<lar 
River has clean, stable streams. Incentives will include tax relief, direct technical assistance, 
forest stewardship classes, a small scale fore$try demonstration site, and individual recognition 
of good forest stewards. 

*Rock Creek (Tributary 0338) Low-Flow Restoration (RC 1): In the interest of improving 
low-flow conditions that are impacting fish runs in Rock Creek, King County should work with 
the City ofKent to develop alternatives that meet Kent's water-supply needs and increase base 
flows in the creek to levels that restore the full function and value of its structurally excellent 
aquatic habitat. 

• Increased RID and Runoff Controls (BWs 19*, 21, and 22): If clearing restrictions and open 
space retention are not required for the Rock Creek subarea, regulatory standards designed to 
control the peak, volume, and duration ofrunoffby means of infiltration or detention (BWs 19 
and 21 ), and reduce erosion and sedimentation resulting from clearing and grading activities 
(BW 22) are recommended to help reduce the expected future habitat problems associated with 
erosion and sedimentation in the Rock Creek subarea. See Figure 4-1 and Table 4-3 in Chapter 4. 

• Wetland 92 Reclassification (RC 2): This locally significant mile-long, 94-acre, structurally 
diverse wetland, located at the headwaters of Rock Creek, would be better protected from . 
encroachment and other impacts if it were correctly classified as a Class 1 wetland in the King 
County Wetlands Inventory. 

• Rock Creek Community Involvement and Education (RC 3): Local residents should be 
enco1:1f8.ged to protect the Rock Creek RSRA (RM 0.00-2.6) through educational outreach and 
technical assistance provided by the Basin Steward (BW 16): 

• Aquifer Protection (BW 17): Aquifer recharge and groundwater quality would be protected as 
a potable drinking water source. 
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Chapter 4: Detailed Descriptions of 
Recommendations 

Introduction 

This chapter contains specific recommendations to address current and future surface:..water and 
groundwater problems and to protect and restore existing resources in the Cedar River basin. 
These-recommendations are based on an analysis of conditions that were identified in the first 
phase of the plaiming process and documented in April1993 in the Cedar River. Current and 
Future Conditions Report. They were summarized by subject in Chapter 2 and by geographic 
subarea in Chapter 3 of this Basin Plan. 

The recommendations have prefixes according to the type or location of the action. Each capital 
improvement project (CIP) has a four-digit number. Programmatic recommendations have either 
a BW (Basinwide Recommendation) designation or a subarea prefix, such as MS (Mainstem). 
These subarea prefixes refer to where in the basin planning area the action is to take place. 

For planning purposes, the basin planning area was divided into seven subareas (see Figure 3-1 
in Chapter 3). These have been defined as the Cedar River Mainstem (MS), composed of the 
mainstem itself, the land adjacent to the river, and any land on the valley walls and plateaus that 
is not drained by a year-round tributary; the Northern Tributaries (NT), which are the five 
northernmost small tributaries closest to Renton; the remaining six small urbanizing subbasins, 
known as the Southern Tributaries (ST); two streams near Maple Valley referred to as the Middle 
Tributaries (MT), and the more rural subbasins of Peterson Creek (PC), Taylor Creek (TC), and 
Rock Creek (RC), which are large enough to warrant treatment as separate subareas in this plan. 
To see which recommendations apply to each of the subareas, please see Chapter 3. 

For definitions of the acronyms used in the recommendations, please refer to the list of 
acronyms, located on the inside of the back cover. 
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LIST OF RECOMMENDATIONS 

CAPITAL IMl'ROVEMENT PROJECI'S . BASINWIDE RECOMMENDATIONS 

3100 Arcadia/Noble Flood and Erosion Damage Reduction .................... 4-3 FIO..Siag . 
3101 Dorrc Don Way SE Elevation (Orchard Grove) .•...•......•................ , .. 4-3 BW 1 Remove Qualifying Structures ftom Haz Areas .......••.••.• 4-31 
3102 Dorrc Don Flood-Damage Reduction/Floodplain Rcatoration, ......... 4-4 BW 2 Reduce Less-Hazardous Flood Damage .......................... 4-32 
3103 Dorrc Don Court Flood-Damage Reduction/Floodplain 

Restoration •........•...•...........•.•.••..•..............•••..........•..•...•................... 4-4 Habitat 
3104 Lower Bain Road and Royal Arch Flood-Damage BW 3 Wetland Management Areas ........................................... 4-33 

Reduction/Floodplain Restoration ..............•.•........•.•.....•.•...•...........• 4-S BW 4 Priorities for Open Space Acquisition ..•.........•••.•..••..••...• 4-36 
31 OS Getchman Levee Modifications ........................................................ 4-6 BW S Small-scale Watershed Restoration and Enhance ........... 4-40 
3106 Jan Road Flood-Damage Reduction/Habitat Rcstoration ...•.......•...•.. 4-6 BW 6 Aquatic Resource Mitigation Bank Sites ......................... 4-41 
3107 Byers Bend/Cedar Grove Road Flood-Damage Rcduction ............... 4-7 BW 7 Artificial Sa1monid Production Measures .•.....•.... , .......•.•. 4-44 
3108 Rainbow Bend Flood-Damage Reduction/Floodplain BW 8 Lake Washington Studies ................................................ 4-45 

Restoration ........................................................................................ 4-8 
31 09 Ricardi Flood-Damage Reduction/Floodplain Restoration ............... 4-9 Water quality 
3110 Rivcrbcnd Mobile Home Park Revetment Modification ................... 4-9 BW 9 Improvement of Water Quality ftom Road 
3111 Elliot Bridge/Lower jones Road Flood-Damage Reduction ........... 4-10 Drai~ges and Urban Areas ............................................. 4-45 
3112 Maplewood Flood-Damage Reduction ........................................... 4-11 
3113 Person Revetment Modifications ............................................... ; ..•. 4-12 
3120 PUget Colony Homes Drainage Improvements ................................ 4-12 

BW 10 On-&ite Septic System Pollution ............................. ; ........ 4-47 
BW 11 Livestock-Keeping Practices ... : ....................................... 4-48 · 
BW 12 Water Quality Tteatrnent Standards ................................. 4-49 • 3121 Tributary 0303A Culvert Replacement and Rechanneling ............. 4-14 

3122 Maplewood Ravine Stabilization •..... , •......•..............•.•..........•.... : .... 4-14 
3123 Maplewood Golf Course Reach Improvements ............................. ~4-15 

Muttlple objective 
BW 13. Basbi Plan Evaluation ...................................................... 4-Sl • 

3124 Orting Hill Tributary (0307) Realignment ••.••........ , ........................ 4-IS 
3125 Wetland 36 (Francis Lake) Rcstoration ............................. : •........••.. 4-16 
3126 Tn'butary 0316A and Wetland 32 Restoration ................................ 4-17 
3127 Retrofit Retention/Detention Ponds •.••........•............ ~ .......•....•......... 4-17 

BW 14 Water Resources Education and Public lnvolve .............. 4-S3 
BW IS Cedar River Council : ....................................................... 4-SS 
BW 16 Basin Siewaid Program : ..................... : ............................ 4-56 
BW 17 Aquifer Protection and Base Flow Maintenance ............. 4-57 

3130 Fairlane Woods Detention Pond Discharge lmprovements ............. 4-18 
3131 Elevation of140tb Avenue SEat Wetland 22 ...........•..................... 4-18 

BW 18 Urban Stormwatcr Mana~ement lnitiative ....................... 4-S9 

3133 Fairwood ~k Division ll Detention Pond Retrofit ...................... 4-19 
3134 Molasses Creek LSRA Restoration •...•.....................................•..... 4-20 

ily4rology and Erosion Control Meaaures 
BW 19 Retention/Detention Standards .................. , ..................... 4-6S 

3135 Wetland 16 ButTer Revegetation .................................. , .......•.•....... 4-21 BW 20· Ravine Protection S~dard ............................................. 4~75 
3136 Upper Madsen Creek Detention and Ravine Sta~ilizaticm .............. 4-22 
3137 Lower Madsen Creek S~imeni Pond Outlet Improvements •.•...... .4-23 
3140 Maxwell Road SE Flood Abatement & Taylor Creek · 

BW 21 Infiltration as a Stormwater Mitigation Treat ................. .4-77 
BW 22 Erosion and Sedimentation Control Standards ................ 4-79 
BW 23 Forest Incentive Program ...... : .......................................... 4~79 

Restoration .•....•......••..•.•.... , ............................................................. 4-24 
3141 Taylor Creek Habitat Restoration .............................. , .................... 4-26 
3142 Tn"butary 0321 Habitat BnbBnccment ........•...•............... , .......•..•..•.. 4-26 
3150 Wetlands 14 and 42 Protection and Restoration .....•..... :: ............... 4-27 
31St Lake Desire Flood-Damage Reduction .... , ......•.•.... : ........................ 4-28 

SUBAREA PROG~~TIC RECOMMENDATIONS 

MS 1 Masonry Dam Operations StucJy ...................................... 4-83 • 
3152 Peterson ~ke Outlet Cb!IIUlel Restoration ..................................... 4-29 
3153 Lower Peterson Creek Habitat Restoration ..................................... 4-29 

MS 2. Renton Reach Capacity lOS Study .................................. 4-84 
MS 3 Seek State and Federal Funding for Flood Hazard . 

I I 

3160 Wetland 64 Rcstoration ................................................................... 4-29 
3161 Walsh Lake Diversion Ditch Habitat Improvements ...................... 4-30 

Reduction Measures ........................................................ 4-85 
MS 4 · Mi.instcm Habitat Restoration and Enbance .................... 4-86 
MS S ModifY Levees and Revetments ...................................... 4-89 I 
MS 6 Channel MigratiOn llazard Areas .. ; ................... , ............. 4-90 
MS 7 Floodplain Mapping Anal., Rev., and Distrib ................. 4-92 
MS 8 Flood Educati~-~ ............................................................. 4-95 
MS 9 NPDBS Industrial Stonnwater Pennits ............................ 4-97 
MS 10 Stonnwater Quality in lndust./Commerc. Areas .............. 4-98 

1: 
MS 11 Treatment ofl-405 and SR-169 Stonnwater .................... 4-99 
MS 12 Debris Flow Prote(;tion for Mobile Home Park ............... 4-99. 
NT 1 . Stoneway Concrete Co. Stormwater Management ....... .4-100 
ST 1 Madsen Creek Water Quality ............................ : .......... .4-100 -PC 1 Lake Desire Outlet Channel Maintenance ..................... 4-101 
PC 2 Wetland 42 Reclassification ........................................ ..4-102 
PC 3 Shadow Ridge Drainage Study .............. ~ ...................... .4-102 
RC 1 Rock Creek Low-Flow Restoration ............................... 4-103 
RC 2 Wetl11nd 92 Reclassification .......................................... 4-104 
RC 3 . Rock Creek Community Involvement 

and Education ................................................................ 4-104 
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Capital Improvement Projects 

MAINSTEM SUBAREA 

3100 Arcadia/Noble Flood and Erosion Damage Reduction (both banks, river mile (RM) 
18.2-19.0) 

Recommendation: Modify from approximately 1,000 to 1,600 linear feet of revetment on both 
sides, depending on final design, using bioengineering techniques; purchase and remove one 
house, if necessary, to allow room for construction . 

Discussion: The left-bank Arcadia/Noble revetment was heavily damaged during the November 
1990 flood, threatening the six houses behind it with severe flooding and erosion damage. This 
structure has required frequent County maintenance. 

Approximately eight additional parcels suffered less severe erosion or flooding damage in this 
reach. These would be included in BW 2: Reduce Less-Hazardous Flood Damage. 

Providing flood protection by raising and extending (levees in this area would obstruct flows in 
r-. the Federal Emergency Management Administration (FEMA) floodway, and so would be 

prohibited by the National Flood Insurance Program as well as by the Sensitive Areas Ordinance . 
..=.., 

I -
-
• • 
I 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD 
COE,MIT 
$630,000 to $1,200,000 depending on final design. 

3101 Dorre Don Way SE Elevation (Orchard Grove) (right bank, RM 17.1) 

Recommendation: Raise approximately 650 linear feet ofDorre Don Way SE through the 
Orchard Grove (or Upper Dorre Don) neighborhood, ensuring emergency and resident access to 
15 houses. 

Discussion: Eleven of the 15 houses located behind the Orchard Grove levee are within the 
100-year floodplain. The two houses nearest the downstream end of the levee are subject to 
flooding at about the 1 0-year flood event. The 25-year flood makes Dorre Don Way SE, the sole 
access to these 15 houses, impassable to residents and emergency services. Because none of the 
affected houses are subject to hazardous flood flows, simply raising the road should be sufficient 

. to· achieve the minimum safety goals of the Plan. 

Al111 flooded houses would be included in BW 2: Reduce Less-Hazardous Flood Damage. 
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Alternatives that would raise or extend the Orchard Grove levee were rejected because they 
would be very expensive. They would also require placing fill in the zero-rise floodway and so 
would probably not be permitted. -

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COB, MIT 
$200,000 

3102 Dorre Don Flood-Damage Reduction/Floodplain Restoration (right bank, RM 16.4) 

Recommendation: Purchase and remove 20 houses and restore approximately six acres of 
floodplain to a more natural condition. Elevate approximately 600 linear feet of Lower Dorre 
Don Way to one foot above the 100-year flood ~tage to provide access to the remaining houses~ 

Discussion:· Seventeen houses upstream and three downstream ofthe Dorre Don railroad bridge 
are subject to deep, high-velocity water and debris that overtop the King County-maintained 
levee during large storm events. Dorre Don Way, which provides sole·access to all homes, is 
flooded during the 1 0-year event. 

This project would not only remove people from ·a higllly hazardous area, it would also provide a 
significant qu~tity of aquatic habitai. Funding may b~ available from King County Department 
of Parks and Recreation to pmchase this land as open ~ace. . · 

The remaining seven houses, located below the bridge and inundated by deep but much slower·· 
water, would be included in BW 2: Reduce Less-Hazardous Flood Damage. If sufficient funding · 
were available, itis r~ommended that all 32 housesibe pmchased and removed, at a cost of 
approxiinately $5,800,000. ' 

I . 

Merely raising the 20 most severely threatened houses was rejected because it would not reduce 
current hazards and would encourage continued occupation of this hazardous area. Raising or 
eitending the Dorre Don levee would require· placing significant aniounts of fill in the regulatory 
floodplain, and would probably not be permitted under the Sensitive Areas Ordinance (SAO) or 
the National Flood Insurance Program. 

Lead Entity: 
Cooperatirig Entities: 
Estimated Cost: 

WLRD 
COB, FEMA, MIT, WDFW, MSE, TU 
$4~900,000 

3103 Dorre Don Court Flood-Damage Reduction/Floodldain Restoration (right bank, RM 
15~8) . .· ' ' . 

Recommendation: Purchase and remove three hous~s. Approximately nine acres of floodplain 
would be ·restored. · · 
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Discussion: These houses are behind a small levee, which is not maintained by King County and 
which provides little protection from 10-year or greater flows. They are subject to deep, fast 
flows during the 1 00-year flood, and tP,ere does not appear to be sufficient room to relocate them 
on their parcels. 

Five houses subject to less-hazardous flooding would be included in BW 2: Reduce 
Less-H~ardous Flood Damage. 

Merely raising the severely impacted houses was rejected because it would encourage continued 
occupation of a hazardous area. Raising or extending the levee would require placing significant 
amounts of fill in the regulatory floodplain and would probably not be permitted under the SAO. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COE,FEMA 
$800,000 

3104 Lower Bain Road and Royal Arch Flood-Damage Reduction/Floodplain Restoration 
{both banks, RM 14.6) 

Recommendation: Purchase and remove from three to nine houses, depending on final design. 
~eestablish up to 13 acres of floodplain storage and habitat. 

Discussion: Residential flooding of both banks begins at the 1 0-year flood. Deep flows damaged 
houses during the November 1990 flood. The SR-169 bridge at the downstream end of this reach 
appears to exacerbate backwater flooding in that area. 

Approximately 11 houses subject to less-hazardous flooding would be included in BW 2: Reduce 
Less-Hazardous Flood Damage. 

The exact number of houses to be relocated and raised in this reach must be confirmed during the 
flood audit described in MS 7: Floodplain Mapping N:talysis, Revision, and Distribution. 

Raising or extending levees enough to provide significant protection would require extensive fill 
in the regulatory floodway and so would be prohibited by the National Flood Insurance Program 
as well as by the Sensitive Areas Ordinance. 

Merely elevating all affected houses could encourage continued occupation of hazardous areas 
and was rejected as a blanket solution. Removing all affected houses was considered to be too 
expensive. 

Lead Entity: WLRD 
Cooperating Entities: COE, FEMA, MIT 
Estimated Cost: $600,000 to $1,950,000 depending on scope. 
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3105 Getchman Levee Modifications (both banks, RM 13.6) 

Recommendation: Move the right-bank Getchman levee back from the Cedar River, stabilize it 
and the face of the left-bank Rhode levee using bioengineering techniques, and purchase and 
remove up to two houses. The Rhode levee could also be set back or it could be raised, if 
exemptions to SAO compensatory storage and zero-rise floodway requirements can be secured as 
a result of the projected lowering of the 100-year flood stage. 

Discussion: The Rhode levee overtopped during the November 1990 flood, damaging 
sole-access roads and houses with scour and debris deposition: The presence of the Getchman 
levee on the opposite bank serves to raise the water surface, increase erosive channel velocities, 
and direct flows against the Rhode levee. Moving the Getchman levee landward and stabilizing it 
using bioengineering techniques would continue to protect the right-bank houses behind it while 
relieving damaging stress on the Rhode levee and enhancing approximately two acres of aquatic 
habitat. The proximity of several houses behind the Rhode levee may limit the amount this 
structure could be moved back. If raising the Rhode levee is permitted, this would provide added 
protection to the left overbank area. 

Up to 18 houses subject to less-hazardous flooding would be included in BW 2: Reduce 
Less-Hazardous Flood Damage. 

Simply raising houses behind the Rhode levee woul4 not address the high-velocity flows in this 
area Similarly, just raising or strengthening the Rhode levee would not reduce the stress directed 
against it from the opposite bank. Purchase ~d removal of all affected left-bank houses was 
rejected as being too expensive. · 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COE, FEMA; MIT 
$1,500,000 

3106 Jan Road Flood-Damage Reduction/Habi~t Restoration (right bank, RM 12.6-13.0) 

Recommend~tioli: Construct a stable overbatik channel; construct a large multi-culvert crossing 
under Jan Road, also klioW11 as 221st Avenue SE and SE 197th Place. 

Discussion: House and private road damage occurs and access is blocked to 14 houses when the 
Cedar River overtops the Jan Road levee,~ it does during approximately a 10-year flood event.· 
This project would reduce the flooding ·hazards, would ensure access up to at least the "25-year 
flood, and would provide approximately 22 acres of :flood storage and aquatic habitat. 

Approximately 14 houses subject to less-hazardous flooding would be included in BW 2: Reduce 
Less-Hazardous Flood Damage. 

If funding is limited, the ·multi-culvert crossing alon~ could be constructed and thiee housps 
could be raised or relocated on their lots. This alternative would pass overtopping flows while 
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allowing residents access· to their houses during floods through at least the 25-year event, for a 
cost of approximately $175,000. 

Raising or extending the Jan Road revetment would require extensive fill in the zero-rise 
floodplain, and wo~ld probably not be pennitted. The public benefit from buying and relocating 
these houses would probably not justify the public expense to do so. 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD 
COE, FEMA, WDFW, MIT, MSE, TU 
$4,800,000: alternative $175,000 

3107 Byers Bend/Cedar Grove Road Flood-Da~J~age Reduction (left bank, RM 11.8..:12.3) 

Recommendation: Purchase and remove seven or eigllt houses (depending on final design), and 
create an overbank channel along Byers Road to coqvt}y flood flows and reduce flooding and 
erosion damage. Elevate up to eight houses to one foot above the 100-year flood stage, and 
improve the Byers Bend levee to protect the remaining houses. Either depress the 400 linear feet 
of Cedar Grove Road west of the bridge to protect it from scour, or raise and annor this piece of 
road and raise and extend the bridge, depending on funds, the possible realignment ofa leachate 
line, and the preference~ of the King County Roads ~d Engineering Division. 

Discussion: King County's MacDonald levee overtops, flooding eight houses, during a 5-year 
flood. At the 1 0-year flood stage, Byers Road, which provides sole access to more than 25 
houses, overtops. A large portion of the area between Byers Bend and Cedar Grove Road, 
including another eight houses, is flooded during the 25-year event when the Cedar River 
overflows its channel below the Byers Curve levee. The 1990 flood exposed many of these 
houses to deep, fast flows and washed out Cedar Grove Road, damaging the leachate line from 
the Cedar Grove landfill . 

By removing the eight houses subject to deep fast flows, this recommendation would eliminate 
the most hazardous·flood conditions at this location. The proposed flood conveyance channel 
would reduce flood stages in the river, possibly allowing the construction of levee improvements 
to protect the remaining houses without violating zero-rise regulations. Aquatic habitat would be 
increased, and damage to Cedar Grove Road, an important arterial, would be reduced or 
eliminated, preventing further damage to the leachat~ line. 

The ultimate approach to protecting Cedar Grove Road will be resolved during the final design 
of this project. It will depend on whether the leachate must be realigned and on how much flood 
stages can be reduced as a result ofthe proposed flood conveyance channel. 

If available funding were limited, the eight most severely impacted houses should still be 
removed, Cedar Grove Road should be protected, aqd Byers Road should be raised to provide 
minimum 1 0-year access, at an approximate cost of $2,900,000. 
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The remaining approximately 20 houses subject to less-hazardous flooding would be included in 
BW 2: Reduce Less-Hazardous Flood Damage. 

Alternatives that would encourage the continued occupation of hazardous areas; and those that 
would be prohibited by zero-rise regulations, were rejected. 

Lead Entity: WLRD 
Cooperating Entities: COE, FEMA, MIT 
Estimated cost: $12,400,000: alternative $2,900,000 

3108 Rainbow Bend Flood-Damage ReductioniFloodplain Restoration (right bank, RM 
10.8-11.3) 

Recommendation: Purchase and relocate approximately 55 mobile homes, purchase and remove 
nine permanent houses, and restore approximately 40 acres of floodplain area for habitat and 
open space benefits. 

Discussion: This reach experiences deep, fast flows in both leveed and unleveed areas, even 
during moderate flood events. During the November 1990 flood, whole cars were buried under 
debris that overtopped the Rainb.ow Bend levee, and severe scouring of side channels damaged 
several residences behind the levee. Emergency access is prevented at about the 10-year event. 

The Cedar Grove Mobile Home Park provides affordable housing to low income households. In 
keeping with King County's policy of providing reloc~tion assistance and replacement housing 
when displacements from below-market-rate housing are unavoidable,.:these 55 to 60 units . 
should not merely be removed but should be replaced py similarly affordable units elsewhere in 
or near the basin planning area. Residents would be advised about available affordable housing 
and housing fmancing opportunities and a park closure plan would be developed to involve 
owners and tenants in the planning, design, and implementation of this recommendation. One 
potential relocation site that should be considered is the adjacent Stoneway Sand and Gravel 
mine once it has been reclaimed. 

Raising and extending the Rainbow Bend !evee was rej~cted because it would constrict the river 
at this location,. increasmg already erosive flow velocities and raising the water surface upstream, 
and would require placing a significant aniount of fill in the floodplain and so would probably 
not Qe allowed under the Sensitive Areas Ordinance. It would also be more expensive than the 
proposed recommendation. 

Merely floodproofing these structures was rejected because it would have the effect of 
encouraging continued habitation of a hazardous area . 

. ,. . . 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD· 
COE, FEMA, MIT, WDFW, MSE, TU · 
$7,200,000 
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3109 Ricardi Flood-Damage Reduction/Floodplain Restoration (right bank, RM 7.4) 

Recommendation: Purchase and remove two houses. Modify the Ricardi revetment and 
reestablish the right overbank area as open space and aquatic habitat. · 

Discussion: These two houses have been repeatedly d;pnaged by floods and erosive flows that 
leave the river upstream from the Ricardi revetment. They are frequently isolated from 
emergency access. 

This recommendation would remove the houses, remove the Ricardi revetment, and revegetate 
the overbank channel area to improve its value as aqua~ic habitat. The estimated cost, below, 
does not account for approximately $270,000 in expected matching funds from FEMA and the 
Washington State Department of Community DevelopPlent, which would lower King County's 

• share to $330,000 . 

• 

-. 
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Merely raising these houses was rejected as an alternative because it would encourage continued 
occupation of a hazardous area. Raising or extending the Ricardi revetment was r_ejected because · 
of permitting restraints on placing fill in the floodway. 

Lead Entity: . 
Cooperating Entities: 
Estimated cost: 

WLRD 
COE, FEMA, MIT, WDFW, MSE, TU 
$600,000 

3110 Riverbend Mobile Home Park Revetment Modification (left bank, RM 7.2) · 

Recommendation: Purchase and replace. the 19 mobile homes nearest the Cedar River, and 
recontour the existing revetment to reduce erosion and flood damage and to enhance floodwater 
conveyance and aquatic habitat. 

Discussion: Several of the mobile homes nearest the river wer:e undermined and nearly destroyed 
by erosive flo~s when this reach of the Cavanaugh revetment was damaged during the 
November 1990 flood . 

Approximately 1,000 feet of revetment would be cutback to increase channel capacity by 
providing a bench at the el.evation of ordinary high water. It would then be revegetated using 
bioengineering techniques for stability and aquatic h~itat benefits. 

The Riverbend Mobile Home Park provides affordable housing to low income households. In 
keeping with King County's policy of providing relocation assistance and replacement housing 
when displacements frOm below-market-rate housing are unavoidable, these units should not 
merely be removed but should be replaced by similarly affordable units elsewhere in or near the 
basin planning area. Relocation and financing advice and a park closure plan process, as in CIP 
3108, would be included in this recommendation. 
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Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD 
COB, FEMA, MIT, WDFW, MSE, TU 
$2,700,000 

3111 Elliot Bridge/Lower Jones Road Flood-Damage Reduction (both banks, RM 5.4-6.0) 

Recommendation: Purchase and remove two houses below Elliot Bridge and up to 22 houses 
above it that are subject to hazardous flooding. Raise 2,300 linear feet of Jones Road to eliminate 
current road flooding ~d to protect 20 additional right-bank houses from flooding up to the 
1 00-year event. Remove fill from the left bank and add vegetation to provide additional 
floodplain storage and riparian habitat, to compensate for flooded area lost when the road is 
resized. Realign landward onto vacant land approximately 1,800 linear feet of Jones Road, and 
bench and bioengineer the adjacent Buck Curve/Camp Freeman revetment (including 
approximately 1,000 linear feet of the length proposed to be raised), to provide additional 
floodway conveyance capacity, to improve riparian habitat, and to reduce the cost of maintaining 
the existing bank armoring. 

Discussion: Below Elliot Bridge, the two houses near~ the river on the left bank were subject to 
flood waters over three feet in depth during the November 1990 flood. 

Upstream of Elliot Bridge, 22 houses on the right bank between Jones Road and the river 
experience-erosive, high-velocity flows during large flood events including the 1990 flood. 
Eighteen houses on I 56th Place SE experience restricted resident and emergency-vehicle access 
when Jones Road floods, beginning at about the 2-yeat event under existing conditions. . 

Design of this recommendation would be coordinated with King County Roads Services · 
Divisionto take the proposed replacement of Elliot Bridge into account. Implementation of the 
left-bank restoration could affect the design of a future habjtat restoration project proposed under 
MS 4: Mainstem Habitat Restoration and Enhancement Program. 

If funding is limited,· realignment of Jones Road and, the left-bank revetment work could be 
foregone for savings of approximately $1,400,000. Substituting the placement of reflective 
roadside markers for the· elevation of Jones Road would reduce costs by approximately 
$2,000,000. Eliminating the left-bank revetment work would save approximately $1,200,000. 

Below ~lliot Bridge, one additional house on the left bank and two on the right experience lower, 
slower flows. Upstream, on the landward side of Jones Road, approximately 20 additional houses 
are within the 1 00-year floodplain. These less-seriously threatened houses would be included in 
BW 2: Reduce Less-Hazardous Flood Damage. 

Floodproofmg selected houses rivenvard of Jones Road wa8 rejected because erosion would 
continue to threaten this area. · · · 
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The alternative of merely raising the houses landward of Jones Road was rejected in favor of 
elevating the arterial because 18 houses are denied emergency vehicle access during floods under 
existing conditions. 

Building a new levee below Elliot Bridge was rejected because of high cost. A new levee on the 
right bank above the bridge was rejected because at least four houses would have to be purchased 
and moved, and two more relocated on their lots, to make room for earthwork, raising the cost 
and reducing the benefit of such an alternative. In addition, new levees would require significant 
fill within the regulatory floodway, and would probably not be permitted. 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD, Renton PW 
COB, FEMA, MIT, WDFW, KC Roads 
$8,700,000 (various combination of alternatives, ranging as low as 
$4,000,000 for house relocations only, are possible). 

3112 Maplewood Flood-Damage Reduction (right bank, RM 3.6-4.2) 

Recommendation: Build a 1,200-foot-long levee (to a maXimum height of approximately four 
feet) along the right bank at RM 4.2, below the SR-169 bridge, to protect the Maplewood 
Subdivision from 1 00-year flooding. Downstream, regrade 1 ,600 feet of the right bank to provide 
additional overbank channel. Revegetate the right bank through this entire reach, a distance of up 
to 3,600 linear feet. Up to four houses would have to be removed to accommodate the levee. A 
suitable habitat project would be selected from the opportunities listed in BW 4 or BW 6 to 
mitigate the fish habitat impacts of building this structure. 

Discussion: If not for the emergency construction of a three-foot-high sandbag levee during the 
November 1990 flood, flows from the Cedar River would have reverted to an historic side 
channel and cut through the Maplewood Subdivision, likely damaging up to 60 houses. Seepage 
flooded low areas and at least one basement. Farther downstream, numerous yards abutting the 
river experienced erosive flows. The portion of the bank downstream from the sandbagged area 
is poorly protected from erosion by privately placed.rubble armoring. The 600-foot-long 
Erickson revetment, located downstream of the sandbagged area, is no longer maintained by 
King County. 

Replacing the Erickson revetment with a levee extending upstream to the SR-169 bridge would 
preve~t serious damage from future high flows through this dense neighborhood. This action 
would place fill in the regulatory floodway, however, and could require significant mitigation or 
some form of compensatory storage or other channel modifications in order to be permitted. 
Regrading and stabilizing the right bank downstream of the proposed levee would reduce flow 
velocities and erosion, and would improve aquatic habitat. 

If funding is limited, the scope of this project could be scaled back to include only the Erickson 
levee work, plus integrating channel modifications as described above. The cost for this reduced 
recommendation would be approximately $1.5 million. 
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Raising the approximately 60 houses subject to flood flows was rejected because the hazard :from 
deep, fast flows would remain. Relocating them out of the floodplain was rejected as being too 
expensive. 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

WLRD, Renton PW 
COB, FEMA, MIT 
$6,500,000: alternative $1,500,000 

3113 Person Revetment Modifications {left bank, RM 3.8-4.1} 
: ; 

Recommendation: Set back and bioengineer the existing privately placed revetment and 
revegetate a gravel mine site and landslide scar behind. the revetment. 

Discussion: This site has released large qu~tities of sediment into the lower Cedar River, most 
recently during a landslide in 1987. This material, especially the finer particles, chokes spawning 
gravels and causes turbidity in the· important spawning: areas of the lower mainstem. 

The steep face of the left bank has been extensively disturbed by gravel mining operations, seeps 
and small streams, and natUral erosion from high river flows. At the toe of the slope, the mine 
operator placed a bare rock revetment that extends into the river and has suffered :from erosion. It 
has also been overtopped by periodic small landslides, preventing maintenance access. 

Modifying the revetment by cutting back and bioengineering its face and buttressing the. slope 
above it could reduce flow velocities and future erosjon at the toe of the bank and would provide 
riparian vegetation. Revegetating the open landslide scar would help stabilize this steep slope. 

If funding is limited, reduce the scope of the earthwork and emphasize revegetation. The 
property owner may be liable for some of the cost of this re~ommendation. 

Lead Entity: 
Cooperating Entities: 
Estimated cost: 

DDES· 
· KCPA, RentonPW, COE,.FEMA, MIT· 

$800,000 

NORTHERN TRIBUTARIES SUBAREA 

Maplewood Subbasin 

3120 Puget Colony Homes Drainage Improvements 

Recommendation: The King County Water and Land Resources (WLRD) Division should make 
the following improvements in order to address flooding of the Puget Colony Homes subdivision 
and local water quality and erosion problems: ' 
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1. Upgrade the existing conveyance· system through Puget Colony Homes (Tributary 0303, RM 
0.4-0.8); 

2. Deepen and recontour the existing detention pond in Wetland 150 (RM 0.9); and 

3. Purchase a filled portion of Wetland 150 for construction of a new 150,000-cubic-foot 
detention pond (RM 1.1 ), buffer restoration, and enhancement of degraded portions of the 
wetland. 

Discussion: This solution would address the flooding in the Puget Colony Homes subdivision 
without accelerating erosion in Tributary 0303 and would provide water quality benefits as well. 
The subdivision currently experiences impaired residential access and road and septic system 
flooding on an almost annual basis when the capacity of an undersized storm drain, located 
between the houses, is exceeded. In addition, contaminated road runoff from SE 128th Street is 
now inadequately treated by a small detention pond in Wetland 150, an 11-acre, partially forested 
Class-2 system located immediately north of the subdivision. 

The proposed upgrade to the conveyance system would eliminate flooding and septic system 
inundation up to the 100-year flow. Deepening the existing small detention pond north of the 
subdivision would provide an additional 20,000 to 40,()00 cubic feet of storage wi~ another 
150,000 cubic feet provided by the new detention pond to be constructed in the filled portion of 
Wetland 150. Such additional storage would attenuate discharge peaks by an average of 15% 
through the 25-year event, thereby helping to reduce damage in the erosion-prone reaches of 
Tributary 0303. Water quality in Wetland 150, and in this portion of the subbasin in general, 
would be somewhat improved by the routing of road rimoff not currently detained through the 
150,000 cubic-foot forebay, and the water quality would also be improved by reducing or 
eliminating the short-circuiting of flows through the existing pond. The hydrology of Wetland 
150 would be somewhat stabilized by attenuation of peak flows in the two detention ponds. 
Restoration of a buffer and degraded portions ofthewetland would improve its wildlife habitat 
and water quality functions. 

This recommendation was chosen from a number of alternatives, which were rejected for various 
reasons. Upgrading the. conveyance system alone ($400K) would address flooding but would 
increase flows downstream of the subdivision into Tributary 0303, which would exacerbate the 
significant erosion that currently exists in that stream. It would also do nothing to improve water 
quality in Wetland 150 nor would it treat runoff from SE 128th Street. Because of the size of the · 
existing small pond, deepening it, coupled with the conveyance upgrade ($500K), would still not 
provide enough storage to address erosion and water quality without the larger pond. 

A regional detention pond located immediately downstream ofPuget Colony, as described in the 
~ity of Renton's draft "Maplewood Creek Basin Plan," would make the wetland work 
unnecessary. 

Other alternatives were evaluated-including substituting an underground detention tank for the 
proposed solutiol). ($600K), using an open channel for conveyance ($1 ,500K), using a bypass 
pipeline directly to the mainstem ($3,000K), or extending the sanitary sewer service to the area 
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($1,400K}-but were rejected because of their inability to address all of the concerns or because 
of their adverse impacts. 

Lead Entity: WLRD 
Cooperating Entities: Renton, SKCDPH, KC Roaqs, MIT 
Estimated Cost: $800,000. . 

3121 Tributary 0303A Culvert Replacement and Rechanneling 

Recommendation: To alleviate flooding at the intersection of SE 132nd Street and I 46th 
Avenue SE, King County WLRD should replace a damaged 12-inch concrete culvert under SE 
132nd Street with a 24-inch concrete culvert. A 300-foot pipe conveying this tributary 
southward, would be removed to improve the quality of road runoff. 

Discussion: During 2-year and larger storm events, water ponds at the inlet of the 18-inch culvert 
and backs up to the east along the north side ofSE 134nd Street, then flows south through a 

. 12-inch culvert at the int~rs~ction ofSE 132nd Street IUld 146th Avenue SE and enters the Orting 
Hill (Tributary 0307) subbasin. The 12-inch culvert is damaged, forcing water over the road at 
this intersection, blocking the access to 12 houses. Replacing the 12-inch culvert. with a 24-inch 
concrete culvert would solve the road-flooding problem for ~ittle cost. Although it would 

. perpetuate the current flow diversion, Tributary 0307 is able to accept the small additional flow 
with little threat of damage, while Tributary 0303 exp~riences severe erosion do~tream of its 
confluence with Tributary 0303A and would conceiva~ly suffer from any increase in discharge. 

If funding were limited, the 300-foot pipe could be foregone, at a savings of approximately 
$130,000. Two alternatives that were considered for this solution-upgrading the 18" culvert 
alone or intercepting and carrying the flows to the upgraded stof!ll drairi proposed in CIP 3120-­
would both accelerate erosion downstream. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
Renton PW, KC Roads, MIT 
$150,000: alternative $20~000 

3122 Maplewood Ravine Stabilization 

Recommendation: Reduce erosion and subsequent downstream sedimentation and habitat • 
degradation in the Maplewood subbasin by undertakii~g the following actions: 

1. Tightline two daylighted culverts on Tributa.iy 0302 from their outfalls to the main channel 
(right bank ofRM 1.0 and left bank ofRM 0.95), 

2. Place large woody debris in the channels of both Tributary 0303 (RM 0.0-0.3) and 0302 (RM 
0.4-1.2), and 

3. Apply local bioengineered slope treatments, such as revegetation, to eroded sites. 
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Discussion: Capturing the discharges from the two culvert outfalls and tightlining them over the 
steep, erodible ravine sides could reduce sediment loading in Maplewood Creek by an estimated 
5 to 25%. Placement oflarge woody debris could help reduce downstream sediment delivery and 
could contribute to the general function and quality of instream habitat. 

This solution was chosen from a number of alternatives; reconfiguring the lower half mile of the 
channel to convey flows and sediment to the Cedar River by alternate means ($500K) or using 
tightlines ($500K) were rejected because of their high cost and the uncertainty of their 
effectiveness. Regional retention/detention ponds were considered for the headwaters of 
Tributaries 0302 and 0303 but were rejected because, although very effective, they would be 
prohibitively expensive ($5,000K) . 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
RentonPW 
$150,000 

3123 Maplewood Golf Course Reach Improvements 

Recommendation: The City of Renton should replace the two existing sediment ponds on 
Tributary 0302 with one designed to allow upstream fish passage at RM 0.35 and stabilize the 
eroding banks of the stream above the pond with large woody debris. In addition, the City should 
con8ider enhancement of habitat in the reach that passes through the golf course to facilitate 
upstream fish passage and provide rearing and spawning habitat. 

Discussion: The improved sediment pond and stabilized upstream banks would not only allow 
anadromous fish to pass to upstream reaches, it would reduce the frequency of sediment removal 
with its associated costs and its habitat impacts. Enhancem~nt of the reach within the golf course 
(RM 0.2-0.4) :would encourage use of the relatively good habitat of the Maplewood ravine by 
anadromous salmonids . 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

Orting Bill Subbasin 

Renton 
WLRD,MIT 
$350,000 

3124 Orting Hill Tributary (0307) Realignment 

Recommendation: Realign the lowermost reach of Tributary 0307 into a new fish-usable 
channel and a constructed wetland complex along lower Jones Road. (Note: this could be used 
for mitigation for construction of the new Elliot Bridge or other road projects along Tributary 
0307.) 
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Discussion: Approximately 0.2 miles of the lower-most reach of this stream was placed in a 
culvert to reduce flooding and erosion concerns along lower Orting Hill road and lower Jones 
Road. However, the culvert has not worked well, as it requires frequent maintenance and 
flooding still occurs, and it blocks access for fish into the upper reaches of Orting Hill tributary 
(Tributary 0307), a small stream with fair to good habitat for cutthroat trout and limited coho 
salmon potential. A 1993 bank and channel stabilizatiQn project in the ravine reach upstream of 
the culvert bas enhanced upstream habitat characteristics with large woody debris (L WD) 
placement. The culvert also bas no value for water quality and disrupts the ecological 
connectivity of this stream with the mainstem of the Cedar River. To remedy these problems and 
provide additional new habitat and water quality enhancement, this recommendation proposes a 
northwesterly diversion of the lower portion of the stream to a flat terrace area along lower Jones 
Road. This area is currently a field and bas potential for conversion to a wetland with fish 
benefits, particularly for coho salmon, as well as water quality and wildlife benefits. From this 
point, the stream would cross under the road and enter the Cedar River downstream of the 
existing Elliot Bridge. This project is currently being considered as mitigation for the proposed 
upstream relocation of the Elliot Bridge. 

Lead Entity: 
Coop~rating Entities: 
Estimated Cost: 

WLRD 
KC Roads, Renton PW, MIT 
$400,000· 

Cedar Hills and Webster Lake Subbasins 

3125 Wetland 36 (Francis Lake) Restoration 

Recommendation: The WLRD Division should invite local landowners and community groups 
to develop and participate in a cooperative public/private project to restore tlie wetland. 
Restoration could include the folloWing activities: 

1. Locating and blocking old drainage ditches in order to increase soil saturation during the . 
growing season to promote re-establishmen~ of beneficial wetland plant communities and 
thereby biofiltration and wildlife habitat; 

2. Placing large woody debris in shallow shoreline areas; 

3. Where there is suitable aecess for equipment, mounting several artificial snags; alternatively, 
snags could be created from existing conifers within the wetland buffer; 

4. Fencing buffer area(s) to reduce livestock access; 

5. Replanting with suitable vegetation; alternatively, allowing the wetland and buffc;a- to 
revegetate naturally; and 

6. Mounting nesting boxes for songbirds and wood ducks. 

Discussion: Although the buffer of Wetland 36 has been almost completely removed as a result 
of agricultural· activities, it bas good potential for restoration. Activities such as ditching, tUling, 
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and livestock grazing have degraded this 31-acre, Class 1 wetland, which currently supports an 
unusually large number of wildlife species, including migratory waterfowl, red-tailed hawk, 
Virginia rail, muslaat, and occasional mink. Its connection with nearby upland and aquatic 
habitats-including forested lands, Webster Lake, and nearby riparian ·wetlands-increases the 
restoration potential of Wetland 36. Moreover, because the area is expected to remain 
low-density residential, prospects are good for maintaining viable habitat in this part of the basin. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD · 
DDES, WCC, WFF A, Wetland area residents 
$5,000. 

3126 Tributary 0316A and Wetland 32 Restoration 

Recommendation: Install large woody debris in the stream channel and plant riparian vegetation 
along the denuded banks (RM 0.6-1.2); fence the north side of Wetland 32 (RM 0.6-0.7) to 
exclude livestock; and replant the edge of the pond and buffer with suitable vegetation. 

Discussion: This relatively simple project, much of which could be accomplished by volunteers 
using hand tools and simple planting techniques, _could greatly improve instream and riparian · 
habitat for depleted Lake Washington salmonid stocks. Because of the anticipated increase in 
salmon spawning habitat, this project would also improve the winter food source for bald eagles, 
which feed on fish carcasses in this reach. The effectiveness of this recommendation partly 
depends on the implementation ofNT 1, which recommends that the Stoneway Gravel Mine 
(upstream of Wetland 32) take measures to protect the quality and quantity of runoff :from its 
site. 

Lead Entity: WLRD 
Cooperating Entities: 
Estimated Cost: 

DDES,KCD, WCC,MSE,MIT, WDFW, WFFA 
Stream channel restoration= $30,000; Wetland restoration= $5,000. 

3127 Retrofit Retention/Detention Ponds 

Recommendation: WLRD should identify existing retention/detention (RID) facilities for 
retrofitting with additional capacity and water quality controls. Factors used to prioritize the 
exis~ng facilities for water quality retrofits should include 1) the ranking of pollutant loadings by 
tributary as indicated on page 6-44 of the Cedar Ri"VfJr Current and Future Conditions Report; 2) 
the existence of significant downstream resource are~; 3) area and uses of land draining into the 
existing facility, which determine pollutant loadings; and 4) the efficiency of pollutant removals 
in proposed water quality control. 

Discussion: Pollutant loadings increase as development intensifies. Small tributaries within the 
urbanized subareas are subjected to higher pollutant loadings. This, in combination with the 
lower flows of these tributaries can result in higher pollutant concentrations, which have the 
potential to threaten aquatic species and beneficial uses. In urban areaS, where source control best 
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management practices (BMPs; e.g., educational programs) may not be sufficient to address the 
magnitude of pollutant loading, treatment BMPs can provide removal of pollutants. Existing RID 
facilities provide the opportunity for retrofitting to· include water quality treatment controls. 
Depending on the site, detention ponds can be retrofitted to include dead storage (wet ponds) 
and/or biofiltration, and filters can be added to improve water quality. Subbasins that should be 
targeted for retrofitting include Molasses, Madsen, Maplewood, and Ginger creeks, and the 
headwaters of Peterson Creek. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
RentonPW 
$500,000 

SOUTHERN TRIBUTARIES SUBAREA 

3130 Fairlane Woods Detention Pond Discharge Improvements 

Recommendation: Tightline the outlet of the Fairlane Woods detention pond to its entry into the 
Cedar River at RM 3.8 (left bank). If funding is limite~, extend the overflow riser in the 
detention pond outlet structure. · · · 

Discussion: The ravine downstream of this pond has been downcut as much as 10 to 15 feet 
since construction of the Fairlane Woods development. The eroded sand, gravel, and cobble 

_j 

material is deposited at the base of the ravine, where it is carried away by high flows in the Cedar -
River and contributes to locally high turbidity in the river. The Fairlane Woods detention pond, 
constructed in 1979, was improperly built and provides less detention volume than was intended. 
In addition, the pond's overflow riser is three feet too· short, causing the pond to go into overflow ~ 
condition prematurely. Tightlining the discharge to. the Cedar River would avoid virtually all 
sediment-related impacts. Alternatively, increasing the use of the existing pond volume, by 
extending the overflow riser, would offer soine additional protection but the long-term prQblem a·· 
would almost certainly continue. · , 

Lead Entity·: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
MIT, Fairlane Woods neighborhood, Renton 
$100,000; Alternate: $2,000. 

Molasses Creek Subbasin 

3131 Elevation of 140th Avenue SE at Wetland 22 

Recommendation: During the road widening of 140th Avenue SE, currently being designed by 
the King County Roads and Erigineering Division, elevate 140th Avenue SE at its crossin~ of 
Wetland 22 to one foot above the maximum depth of flooding during the 100-year storm event. 
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This recommendation has been forwarded to the Roads Division for inclusion into their 
upcoming project to widen this stretch of road. 

Discussion: 140th Avenue SE bisects Wetland 22, a 12-acre Class 1 wetland that provides 
significant attenuation for flows from the upper reaches of the Molasses Creek drainage. The two 
segments of the wetland are connected beneath the road by a 24" corrugated metal p~pe (CMP). 
Although this culvert has a theoretical capacity of 28 cubic feet per second ( cfs ), the overall 
wetland level rises sufficiently to submerge the road from both sides. This occurs on an almost 
annual basis. Thus the 140th Avenue SE cross-culvert works more as an equalizer than a 
conveyor: during larger storms, the water surface elevation is governed by the geometry of the 
wetland, not by the size of the culvert. 

Elevating 140th Avenue SE to one foot above the 100-year water surface elevation is a simple 
solution that would provide best protection with minimal impact to Wetland 22. Raising the road 
should not affect the performance of either the cross-culvert or the wetland; if detailed analysis 
suggests that the capacity of this culvert might be inadequate, it could easily be upgraded to a 48" 
CMP at minimal additional cost. However, raising of the road may require additional widening 
of the shoulders, which could encroach into Wetland 22 and its buffer. At some additional cost, 
this encroachment can be minimized by the use of retaining walls and guardrails. 

Increasing the volume of the wetland, to lower the maximum water surface elevation of the 
100-year storm event below 140thAvenue SE, was also considered as an option but rejected. 
The likelihood of success is low, because the wetland level probably reflects the prevailing 
. elevation of the groundwater table almost independent of the volume of the wetland itself. Even 
if this action were partly successful, the wetland hydroperiod would be altered to the detriment of 
the wetland plant communities (forested swamp and bog habitats). The cost of wetland expansion 
would also be quite high. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: . 

KCRoads 
MIT, WLRD, Renton 
$150,000. 

3133 Fairwood Park Division 11 Detention Pond Retrofit 

Recommendation: Expand the existing detention pond at RM 1.0 on Molasses Creek (Tributary 
0304) from 70,000 to 186,400 cubic feet of storage to provide additional detention and water 
quality enhancement. Acquire a larger easement in Tract A, owned by the plat's Homeowners' 
Association. · 

Discussion: Just upstream of the existing detention pond for Fairwood Park Division: 11, one 
house flooded and another was threatened during floods on January 9 and November 24, 1990. 
Computer simulations indicate these two storms resulted in 5-year peak flow rates here. When 
the pond was constructed, 25-year storage was anticipated by use of the Seattle Water 
Department's (SWD) pipeline road as a pond barrier. Although the floor-elevation requirement 
for the houses was established at two feet above the then-current SWD road elevation, neither the 
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houses nor the pipeline road currently lie at their anticipated elevations (the road is now higher; 
the houses were constructed lower). A permanent overflow was recently installed, which has 
alleviated the flooding risk but also has reduced the volume of available storage in the pond. 
Downstream erosion in the lower Molasses Creek locally significant resource area (LSRA), 
however, indicates that any increase in peak flow rates would likely have adverse impacts to 
channel stability. In addition, modeling indicates that a water quality problem is likely to exist in 
this catchment. 

Increased detention could be provided in several alternative ways. Wetland 2, immediately 
upstream and owned by King County Department of Parks and Recreation as open space, could 
be modified. However, Wetland 2 is a 37-acre partially forested Class 2 wetland; forested 
wetlands are particularly sensitive to changes in their hydrology, and so adverse impacts to the 
wetland would likely accompany any modification to its water-level fluctuations. At the site of 
the current pond, additional storage could be provided by either raising the overflow and berm of 
the pond, just upstream of the SWD pipeline road, or by regrading the pond with its current 
(lowered) spillway elevation. The risks of an increased pond elevation, even with additional 
protection to SWD's pipeline, were judged unacceptable; regrading of the existing pond appears 
to be the best method to achieve acceptable performance of this facility. Most of the ultimate cost 
of the preferred alternative is associated with expansion of pond volume, both the excavation and 
the need to acquire additional flood easements. 

This project offers a wide range of options and similarly varied costs, which could help balance 
·the list ofbasin capital needs with the (probably insufficient)revenues available to meet all of· 
those needs fully. Ifless than optim~ detention volume is ultimately achieved, however, large 
woody debris should be incorporated into the downstream channel to help stabilize erosion and 
sediment deposition to compensate for increased flows resulting from the reduced pond volume. 

In addition to the major construction work recommended, signs should be posted and mailers 
sent out to the residences along the stream and the Fairwood Park Division 11 Homeowners' 
Association to promote public awareness of the impacts caused by yard wastes in or adjacent to 
the stream channel, which have significantly degraded this reach of Molasses Creek. 

Lead Entity: 
Cooperating Entities.: 
Estimated Cost: 

WLRD 
SWD, Fairwood Park Div. 11 Homeowners' Assoc., MIT, Renton 
$250,000. 

3134 Molasses Creek LSRA Restoration 

Recommendation: In the lower 0.8 miles of Molasses Creek below the Seattle Water . 
Department pipeline crossing, stabilize the channel and improve habitat by placing large ~oody · 
debris and boulders iri the stream channel, and establish better riparian conditions through conifer 
plantings where necessary. Much ofthis work would be focused on the lower 0.2 miles of the . 
stream. In addition, support the ongoing negotiations for remediation·and restoration of the;: 
Person gravel pit (CIP 3112), being conducted between the landowner and King County's 
Department of Development and Enviromriental Services (ODES). 
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Discussion: This reach of Molasses Creek has been subject to a variety of adverse impacts for 
many years. It receives high flows from the Failwood development upstream, and it flows 
through the very disturbed landscape of a recently active gravel mine. In particular, a lack of 
instream structure and poor riparian vegetation from RM 0.0 to 0.2 has resulted fu degraded, 
riffie-dominated habitat that seriously reduces the productivity of this locally significant resource 
area (LSRA) for salmonids. Upstream, hydrologic modeling indicates that the ravine (RM 
0.2-0.8) is at risk of severe channel incision; and large amounts of trash are in the stream below a 
culvert at RM 0.8. · 

Implementation of this recommendation will require P¥rmission from the gravel mine operator. 
The value for this work would be increased if there was a reduction in future (if not current) 
flows by upstream drainage regulations and new capital projects. Ideally, a stream management 
plan can be developed in cooperation with the gravel mine and powerline owners that is 
compatible both with their needs and with the Plan's habitat goals. Currently, King County has 
placed an injunction against any further activity on the site and has req~red reclamation. The 
outcome of this legal process may affect the feasibility and ease of accomplishing any other 
action along lower Molasses Creek, particularly in the lowermost 0.2 miles where the channel 
flows through the mine property itself. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: · 

DDES 
KCP A, Person Gravel Pit, MIT, MSE, WDFW, Renton 
$35,000 ' 

Madsen Creek Subbasin 

3135 Wetland 16 Buffer Revegetation 

Recommendation: The west side and outlet area ofWetland 16 should be revegetated. · 

Discussion: Wetland 16 is one of the highest quality and most threatened wetlands in the entire 
basin planning area and is recognized as a regionally significant resource area (RSRA). Local 
damage to the wetland's buffer could be corrected at relatively minor cos~, improving the 
structure and function of this extraordinary resource (see BW 3). 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
MIT, WCC, WFF A, Wetbmd neighbors, Renton 
$5,000 
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313~ Upper Madsen Creek Detention and Ravine Stabilization 

Recommendation: The following improvements should be made to remedy the effects of 
urbanization on the tributaries and lower reaches of Madsen Creek: 

1. Enlarge Candlewood Ridge Division 1 detention pond (Tributary 0306, RM 0.8); 

2. Tightline surface flows of two deeply incised tributary ravines (Tributaries 0305A and 
0305B); 

3. Stabilize the erosion prone reaches ofboth east and west ravines using bioengineering 
techniques. Areas where the King County Wastewater Treatment Division (WTD) sewer line 
is particularly wlnerabl~ should receive special treatment. 

Discussion: In 1976, Metro (now WTD) constructed a sanitary sewer interceptor that enterS the 
channel in the upper ravine and is buried along and adjacent to the ~tream·channel below. This 
sewer line was exposed in several locations and was· damaged in the upper ravine during the 
January and November 1990 stonns. The stream made major geomorphic adjustments in 
response to these events, including large landslides on the ravine walls and scoured channel beds 
in the bottom of the upper ravines. The scour and ~ubsequent bank sloughing also continued 
exposing two 1 0-inch-diameter high-pressure ductile iron· gas lines that had been buried crossing 
under Tributary 0306 at RM 0.1 in 19~6. 

The sewer line problem was temporarily stabilizeft in 1992 but is still in need of a permanent 
long-term solution. The gas lines have been abandoned and are scheduled for removal in 1995. 
Fairwood Park Division 21 detention pond in the upper basin (Tril>utary 0306A, RM 0.1) is 
currently being enlarged as part of an early start CIP by the WLRD Project Management and 
Design unit. This pond will reduce flows from the M4 catchment. Construction is due to be 
completed in 1995. 

Two bioengineered stabilization.projects·using nontraditional designs and construction 
techniques were installed as demonstrations in 1993. The first project stabilized a steep eroding 
slope' by using large woody debris and plantings at the toe and diverting the stream int<? a new _ 
hand-dug channel away from the-eroding toe. The seeond project added 30 pieces of large woody 
debris to approximately 500 feet of channel to reduce erosional energy, store sediment in the 
channel, and create more complex hBbitat. To date the projects· have perfom1ed well and were 
cost-effective compared to more conventional constt:uction designs and techniques. However, the 
sites' have not yet been subject to high flo~s. 

. . 

The recommended detention increases for the Candlewood Ridge Division 1 pond, combined 
with the increased detention in the Fairwood Divisiort 21 pond, would ultimately reduce 2-year 
peak discharges by about 22% and flow durations by about 27% in the lower ravine. Higher 
flows would be reduced less and the ponds would overflow at or about the 10-year event. 
Enlarging the Candlewood pond would. present some difficult choices due to the location in and 
adjacent to the Class 2 Wetland 18. The construction of this pond would require a Public Agency 
and Utility Exception .to the SAO and could possibly require an Environmental Impact 
Statement. Either one or both of these processes could lead to large cost increases in addition to 
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delays in implementation. Eliminating this element of the recommendation would reduce the 
. . 

estimated cost by approximately $700,000. 

Two deeply incised ravines caused by concentration of surface flows from the Fairwood 
development were identified as major sediment sources to the sediment pond at the mouth of the 
lower canyon. Tributary 0305A is receiving undetained flows and experiencing severe erosion at 
its head and downcu1jting in its ravine. Some of the evulsions caused by the outflows have 
created cliffs up to 50 feet tall. Due to the inaccessibility of the site and the large scale of the 
erosion it is believed that bioengineering techniques would be ineffective at slowing the erosive 
action at these locations. Flows to Tributary 0305B are partially detained in an underground RID 
facility and then discharged to the top of its ravine. High-density polyethylene tightlines were 
determined to be the most cost-effective way to check erosion in these tributaries. In each case 
the outlets from the tightlines will require the construction of energy dissipaters, complicated by 
difficult material delivery conditions. The option of adding detention in the basins was not 
practical due to lack of suitable sites. 

Bioengineered channel and sewer line protection is recommended for the eroding portions of 
Tributaries 0305 and 0306. The success of the demonstration projects has shown that these 
methods are very effective when·properly sited and designed. Areas where the sewer line is 
particularly vulnerable will require the most attention due to the consequences of relatively 
undetained high flows and their potential effect on the sewer line. 

Alternative investigated solutions included construction of a bypass pipeline down the length of 
Madsen Creek, which would achieve protection of the sewer pipe from future breakage but 
would be extremely expensive to construct and maintain and would almost unavoidably damage 
the remaining good-quality habitat in the Madsen Creek ravine. Alternatively, the sewer line· 
could be abandoned, eliminating the water quality risk from future breakage. The cost of this 
option, however, is very high and the feasibility of identifying an alternative route is dubious due 
to the likely reluctance of surrounding residents; this alternative also does not address existing 
instability in the ravine, which would almost surely require some additional efforts as well. 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: 

I , 

WLRD 
WTD, Fairwood Homeowners' Assoc., MIT, Cedar River Water & 
Sewer District, Renton 
$1,000,000: Alternate $300,000 

3137 Lower Madsen Creek Sediment Pond Outlet Improvements 

Recommendation: Reconfigure the outlet of the sediment pond at RM 0.8 to limit fish access to 
the high-flow bypass channel and increase the frequency of low to moderate flows in the 
low-flow channel. 

Discussion: A sediment pond was built at the mouth of the Madsen Creek ravine in the early 
1970s to protect the Mobile Home Wonderland mobile home court and SR-169 from flooding. 
The current capacity of the low-flow channel exiting the sediment pond is about 60 to 100 cfs, 
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which is less than the 2-year discharge of Madsen Creek. The outlet of the pond currently allows 
some flow into the high-flow channel at much lower discharges. As a result, fish are often drawn 
into the high-flow channel and then are stranded a8 the water recedes. In addition, the low-flow 
channel is deprived of a portion ofhigher flows that could help in flushing fine sediments. 

The recommendation achieves the primary objectives, reducing fish mortality in the high-flow 
bypass channel andimproving the habitat value oftJte low-flow channel, at lowest cost and 
requires the least amount of additional work and reconstruction of the str:eam channel and road · 
crossings. Water quality and habitat functions of the low-flow channel are maintained, and· 
probably enhanced, by this alternative. 

More costly alternatives include the routing of significantly more flows into the low-flow 
channel. This option would undoubtedly improve overall stream function by reducing the need to 
split flows, but successful implementation would be; extremely difficult and costly because it • · 
would require the purchase of additional land downstream of the sediment pond and major • 
reconfiguring of the stream crossings under SR-169, This would be extremely difficult because 
the SR-169 widening project is nearly completed .. Acquisition of the field next to the sediment 
pond is an ·open space recommendation for restoratipn of Madsen Creek's lower riparian corridor 
and floodplain, but is not part of this sohition (see BW 4). · 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
WDFW,MIT 
$10,000 

TAYLOR CREEK SUBAREA 

. . 

3140 Maxwell Road SE Flood Abateme~t and 'faylor Creek Restoration 

Recommendation: The ·following improvements should be made in order to alleviate flooding 
of Maxwell Road SE and to improve water quality,and habitat in Tarlor Creek: 

1. Widen and revegetate approximately 700 feet of the roadside channel along upper Maxwell 
Road SE (RM 0.9-1.0); 

2. ~ealign and fence approximately 1,300 feet of the channel near 225th Avenue SE, south of 
SE 206th Street (RM 0.6-0.8); 

3. Raise or relocate two houses; 

4. ·Enlarge the bridge at SE 206th Street (RM 0.8); ~d 

5. Replace· a constricting driveway culvert on 225th Avenue SE (RM 0.6). 

. . 

Discussion: 225th Avenue SE floods almost annually in the vicinity of its intersection with SE 
206th Street, preventing acces.s to over 30 houses. Maxwell Road SE (south of SE 208th Street) 
floods almost as frequently, creating a hazard on this arterial road. Flooding is the result of a 
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combination ofbackwater from the Cedar River and past channelization of the creek in a 
roadside ditch. This reach of Taylor Creek supports some of the highest densities of spawning · 
sockeye salmon seen anywhere in the basin planning area. Were the creek allowed to occupy its 
natural floodplain, unimpinged by residential construction and without the current practice of 
straightening and narrowing the channel, not only would flooding damage be significantly 
reduced, but habitat and water quality functions would be enhanced. 

Widening and revegetating the reach of stream adjacent to Maxwell Road SE (north of SR-18) 
would only moderately improve conveyance capacity but would greatly increase the project's 
water quality and habitat benefits. Realigning eastward the channel currently adjacent to 225th 
Avenue SE would reconnect Taylor Creek with its historical floodplain, providing an area where 
stream sediment could be deposited without serious harm to either the natural or built 
environments. This would also create a wide, well-vegetated riparian wetland corridor, 
improving habitat and water qualjty biofiltration. Fencing would ensure protection of the newly 
realigned channel from livestock. · 

As part of the realignment project, two homes near the "dogleg" at SE 208th Street and 225th 
Avenue SE, should be raised to prevent their further flooding or, if necessary, relocated to allow 
the newly realigned creek to safely flood during large events. 

Sediment deposition, which.also contributes to flooding, comes from upstream.erosion and from 
washouts that occur when storm flows exceed the capacity of a box culvert under SR-18. 
Unfortunately, until WSDOT completes its planned improvements to SR-18, projected to be 
done in the year 2000, the box culvert under SR-18 will continue to flood at storms larger than 
the 20-year event. The result may be continued sediment deposition and subsequent flooding, 
despite the efforts of this project. 

Although dredging alone, as was done historically, would provide some level of flood relief in 
the short term, it would need to be repeated periodicjilly and would damage habitat and cause 
temporary water quality impacts. Even with the proposed project, it is expected that a certain 
amount of infrequent dredging may be required to keep the lower reaches of the creek from . 
flooding in the longtenn. In anticipation of this, the overexcavated downstream end of the 
realigned channel would be sited for easy access. Additional sediment reduction is expected to 
result from placing large woody debris and revegetating the upstream channel, which is 
recommended in CIP 3141. 

Finally, the bridge at SE 206th Street should be enlarged and the culvert at 20412 225th Avenue 
SE should be replaced, because they both constrict the channel and raise the water surface during 
moderate flows. Any impacts to stream or wetland conditions resulting from these changes · 
would be mitigated. 

A variety of possible high-flow bypass conveyances composed of pipelines, channels, or 
combinations of both were analyzed. Three principal alignments to the Cedar River were 
investigated, but impacts to fish and wetland habitat were judged too severe to warrant further 
study of these very expensive ($1,000,000 to $2,200,000) alternatives. 
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Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
KC Roads, MIT, WDFW, GMV AC, MSE, Neighbors 
850,000 

3141 Taylor Creek Habitat Restoration 

Recommendation: In order to restore the habitat quality and reduce downstream sedimentation . 
of the following reaches, King County WLRD should: 

1. Place large woody debris and rock in the channc;l where appropriate to increase channel 
roughness and instreani habitat and plant conifers where necessary to restore the riparian 
corridor (Tributary 0320, RM 1.2-1.6); and 

2. Mail informational flyers to local residents and encourage partnerships with landowners to 
fence and restore forested buffers along stream reaches impacted by agricultural and rural 
development (Tributary 0320, RM 1.6 to headwaters). 

Discussion: Habitat in the Taylor Creek ravine reach (RM 1.2 -1.6) is being degraded by 
low-level erosion caused by lack oflarge woody debris and increased peak flows resulting from 
upstream development. Above RM 1.6, and iii Tributaries 0326 and 0327 where stream gradients 
are relatively flat, habitat and water quality are locally affected by rural development and 
agricultural practices that reduce the quality of riparian vegetation through inappropriate 
landscaping and overgrazing. Instream habitat here an4 throughout much of the subarea is low in 
structural complexity, resulting in a reduced ability to store sediments and buffer against 
environmental stresses. 

Increasing channel roughness and complexity by placing large woody debris would help ret~n 
spawning gravel in the steeper reaches of Taylor Creek and reduce sedimentation in the lower 
reaches. This action would impact many private properties and therefore would be difficult to 
accomplish without a strong public/private partnership responsible for stream protection. 
Conducting these projects with volunteers would reduce construction costs and support voluntary 
efforts to reduce livestock effects on riparian areas by stream fencing. (The County requires that 
streambanks be fenced by the.end of 1998.) It should be noted that neither of these solutions is 
assured of success due to their reliance on relatively new design methods and on the cooperation 
of the community. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
WCC, GMV AC, MSE, WDFW, MIT, WFF A, Neighbors 
$5,000 to $45,000, depending on community involvement. 

3142 Tributary 0321 Habitat Enhancement 

Recommend~tion: King County WLRD should install fencing and place large woody debris arid 
riparian plantings in the stream corridor from RM 0.0 to 0.2. 
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Discussion: The lowest 0.2 mile of this stream is dominated by pasture, the effects of which, 
while not severe, could be reduced. This project would increase local habitat value and support 
the productivity of the regionally significant resource area upstream. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
WCC, KCD, GMV AC, Neighbors, WFF A, MIT 
$30,000 

PETERSONCREEKSUBAREA 

3150 Wetlands 14 and 42 Protection and Restoration 

Recommendation: Two sites in this subarea should be considered for either easement or 
property acquisition and subsequent restoration. 

1. Wetland 14 (43 acres): Open space acquisition could include up to 80 acres ofland, 
including the 43-acre wetland and adjacent upland areas. Restoration would include 
improving hydrology to increase ponding and/or soil saturation; establishing a vegetative 
buffer ranging from 100 to 200 feet in width (with wider areas around the bog segment); 
installing artificial snags; placing woody debris piles; installing bird nesting boxes; and, 
where needed, removing fill, regrading, and revegetating . 

2. Wetland 42 (Peterson Lake and its associated buffer area-a total of approximately 30 
acres): Open space acquisition could include up to 145 acres, including the 23-acre wetland 
and adjacent forested uplands. Where compatible with the Seattle Water Department's 
(SWD) pipeline management needs, restoration should be accomplished by removing trash, 
building more sensitive trails, encouraging the growth oflarge coniferous trees in the buffer, 
and adding of woody debris in areas that currently laek habitat complexity. 

Discussion: Although Wetland 14 has been heavily impacted by extensive peat mining, it also 
contains six acres of pristine forested bog. The wetland lies in a critical area of the subbasin 
because it forms the head end of Tributary 0328B and is located a short distance upstream of 
Lake Desire. This RSRA wetland has many positive attributes including areas of mature forested 
buffer, extensive use by wildlife, and nunierous ponds and channels that the current landowner 
has constructed to achieve a low level of restoration and to provide trout fishing. Because of its 
strategic location in the subbasin and the potential for significant restoration and expansion of its 
water quality and hydrologic buffering capacity for downstream areas, especially Lake Desire, 
protection and restoration of Wetland 14 is a: high priority for the subarea (see BW. 3). 

Peterson Lake (Wetland 42) is part of a unique RSRA wetland/lake complex that contributes to 
the health of the Peterson Creek subbasin. It is a popular, informal recreation site due to its 
accessibility from both 196th Avenue SE and Petrovitsky Road. As a result, it is currently subject 
to trash dumping an~ other impacts. Activities necessary for the maintenance of the SWD 
pipeline have affected portions of the eastern buffer and areas around the outlet. Although the 
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SWD is amenable to some changes in management, some riparian vegetation restoration options 
are limited by pipeline maintenance needs. In addition, purchase of wetland must recognize the 
existing and perpetual drainage easement the SWD has obtained in this area. Regardless of these 
concerns, many Qpportunities exist to protect and enhance this site for improvement of recreation 
and habitat value (see BWs 3 and 4). 

Lead Entity: 

Cooperating Entities: 
Wetland 14 
Wetland42 

Estimated Cost: 
Wetland 14 
Wetland42 

ODES 

WCC, WFFA, Wetland Neighbors 
MIT, WLRD 

$400,000 
$500,000 to $1,400,000 

3151 Lake Desire Flood-Damage Reduction 

Recommendation: Improve the Lake Desire outlet to lower the maximum surface-water 
elevation. 

Discussion: East Lake Desire Drive SE is the sole-access road for residents of 39 houses located 
along the eastern shore· of Lake Desire. The road was built through Wetland 15, a class 1 RSRA 
wetland. The road overtops at flows greater than about the 2-year event. Road flooding appears 
to stem from a combination of increased flows due to development, and from a backwater effect 
from ~ake Desire caused by beaver activity and poor conveyance in the Lake Desire outlet 
channel, Tributary 0328B. 

A combination of removing the beaver dam, ·enlarg4tg the o~tlet culvert, and clearing the outlet 
channel using hand methods would lower lake levels enough to reduce the. depth and frequency 
of road and residential flooding. Methods of discouraging or disabling beaver dams (e.g., a 
continuing trapping programi installation ofperforate4 pipe) should be employed to prevent · 
future beaver problems. The Lake Desire Community Club should be instructed in nondamaging 
methods of clearin:g the outlet downstream of the culvert so mmntenance can be performed as 
needed into the future. (See recommendation PC 1: Lake Desire Outlet Channel Maintenance.) 
King County Parks should use similar. methods to keep the portion of Tributary 0328B flowing 
as well as possible in keeping with good environmental practices. · 

Simply raising the road above the lake's flood elevatio~ would solve the worst problem of 
blocked residential access, but would not address flQoding of properties surrounding the lake; 
this suggestion was given a medium priority by the king County Roads and Engineering 
Division, and would probably not receive funding in the near future. Berming the road and/or the 
flooding properties was rejected as being too expensive. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

KCWLRD 
LDCC,MIT-
$25,000 plus up to $10,000 for permitting, etc. 
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3152 Peterson Lake Outlet Channel Restoration 

Recommendation: Underplant conifers and add L WD to the Peterson Creek channel beginning 
at the outlet ofPeterson Lake/Wetland 42 (RM l.6) downstream to approximatelyRM 1.2. 

Discussion: Since the 1930s and up to 1983, this reach of Peterson Creek was contained in a 
wood stave pipeline as part of the SWD pipeline right-of-way managem~ent activities. Removal 
of the pipeline has le~ a significant length of stream dominated by small deciduous trees and 
almost devoid ofL WD. Where private property and water pipeline stability will not be 
threatened, this project seeks to reverse these conditions by establishing a coniferous understory 
and by adding LWD for instream cover and hydraulic complexity. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
SWD, MIT, WCC, WFF A 

. $30,000 

3153 Lower Petenon Creek Habitat Restoration 

Recommendation: Between approximately RM 0.~ and 1.2, King County WLRD should 
incorporate L WD into the channel to increase frequency and quality of pools and to provide for 
greater retention of spawning gravel. 

Discussion: The lower reaches of Peterson Creek lack significant accumulations ofL WD, 
resulting in deficient pool frequency .and quality. In addition, in the steeper gradient areas, this 
lack of L WD results in almost no significant retention of gravel suitable for spawning and has 
caused the bed to scour down to a relatively stable base of cobble over till. Existing riparian 
vegetation is dense but still too young to provide natural recruitment ofLWD. Until the riparian 
vegetation matures, this project would provide the channel with L WD. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: ' 

WLRD 
WCC, MSE, MIT, WDFW, WFFA 
$50,000 

MIDDLE TRIBUTARIES SUBAREA 

3160 Wetland 64 Restoration 

Recommendation: King County WLRD should work with volunteers to revegetate the wetland 
buffer, remove tr~ and post signs encouraging neighborhood stewardship of the .wetland. 

Discussion: These simple and inexpensive corrective actions will improve wetland functions and 
help prevent future damage to this Class-1 LSRA system, which provides significant habitat for 
migratory waterfowl, other birds, and a variety of mammalian species. 
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Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
wee, Neighbors, WFFA, MIT 
$2,000 

3161 Walsh Lake Divenion Ditch Habitat Improvements 

Recommendation: In cooperation with the Seattle Water Department, King County WLRD 
should make the following improvements in order to enhance the instream and riparian habitat of 
the Walsh Lake Diversion Ditch: 

1. Install L WD in the steep, eroding portion of the ravine and utilize volunteers to revegetate 
streambanks · 

2. Investigate the potential diversion of additional flows from nearby Rock Creek (Tributary 
0345) in the Cedar River Watershed. (Note that the Rock Creek referred to here is located in 
the Seattle Watershed, while the Rock Creek referred. to throughout the rest of the Plan Is 
within the basin planning area.) 

Discussion: The placement of large woody debris would accelerate natural, stabilizing processes 
in the Walsh Lake-Diversion Ditch and improve salmonid ·habitat by dissipating stream energy · 
and adding structural complexity. 

An existing fish blockage at the confluence of the ditch and ·the· Cedar River during low-flow 
periods· could potentially be solved by adding flows from Rock Creek. Although the cost of 
physically diverting this additional flow would be quite modest (approximately $50,000) 
significant issues related to the removai of water and potential impacts on Rock Creek habitat 
and municipal water supply would have to be resolved. 

. Lead Entity: 
Cooperating Entiti.es: 
Estimated Cost: 

WLRD . 
SWD,MIT, WDFW 
$500,000 
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Basinwide Recommendations 

BW 1: Remove Qualifying Structures from Hazardous Areas 

Recommendation: King County should establish a voluntary program to purchase and remove 
from the floodplain occupied structures subject to hazardous flooding, and to convert these areas 
to parks, open space, aquatic habitat, or other flood-compatible uses. 

Discussion: Approximately 130 houses in the Cedar River floodplain have been identified as 
subject to hazardous flooding conditions. All have been included in the capital improvement 
project recommendations in this chapter. This recommendation is intended to establish County . 
policy for treating additional houses that are identified in future analyses or as the characteristics 
of the floodplain change . 

There are no universally recognized standards for defining "extreme flood hazard," although 
simple rules of thumb have been used by designers and regulatory agencies for many years. 
Because the average adult has difficulty maintaining balance in water at velocities of about three 
feet per second, and because a water depth of three feet, ifunequalized, corresponds to a 
compressive force of nearly 300 pounds per horizontal foot against the walls of a submerged 
structure, these or similar values are often used as criteria for identifying areas of high flood 
hazard.• 

Although raising or otherwise floodproofing a structure in a high hazard area would address the 
problem. of inundation damage, structures could still be at risk of damage or collapse from 
high-velocity flows and debris. When restored as active floodplain, these areas can provide 
floodwater storage, thereby reducing flood damage by moderating flow peaks downstream and 
water surface eievations upstream during floods. They also provide fish with refuge from 
high-velocity flows. Floodplain restoration will allow more recharge of the shallow and middle 
aquifers, especially after a draught year. In addition,:removing structures from the floodplain 
would help protect aquifers used for drinking water since it removes potential sources of 
contamination associated with residential development. For these reasons, the preferred solution 
to high flood hazards resulting from deep, fast flow is the total removal of structures from the 
floodplain. · . . 

King County and the City of Renton should establish themselves as local sponsors to enlist the 
help of the Army Corps of Engineers under Section 205 of the 1948 Flood Control Act. This 

1 This Plan 4efines an area as "hazardous" (in order of decreasing severity) if, during the 1 00-year flood: 
1. Floodwater prevents the use of sole-access roads; or 
2. Water velocity exceeds three feet per second; or 
3. Water depth and velocity combine such that 

oyl~ io 
whereD =water depth (in feet), and 

. V = water velocity (in feet per second). 
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could qualify many homes within the floodplain for relocation assistance at little or no cost to 
residents. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COE, FEMA, WDFW, MIT, DDES, CRC, SWD 
$118,000 for staff support over 10 years 

BW 2: Reduce Less-Hazardous Flood Damage 

Recommendation: King County should provide technical and financial assistance to help 
individuals or groups to implement voluntary programs to floodproof or remove less seriously 
threatened occupied structures from within the floodplain. 

Discussion: Approximately 200 houses in the Cedar River floodplain have been identified as 
subject to less-hazardous but still significant flood damage that warrants County assistance to 
reduce. The following recommendation is intended to establish County policy for treating the 
remaining houses and any additional houses that are identified in the future as analysis 
progresses or as the characteristics of the floodplain change. 

1. Removal: As described in BW 1, removing structures from the floodplain provides multiple 
benefits and is the preferred method of reducing flood damage. 

However, King County is constrained from funding projects whose public costs outweigh 
their public benefits. In addition, although methods exist for comparing the benefits and 
costs of floodproofing or removing structures from the floodplain, these methods have 
traditionally focused on the effects of flooding on structures rather than on the benefits of 
restoring or enhancing aquatic habitat and flood.storage, which are more difficult to quantify. 

As a result, in areas subject to less-hazardous flooding' than that de~cribed in BW 1, the 
calculated benefits of reducing flood damage and of reclaiming the floodplain for aquatic 
habitat and flood storage, while significant, may not justify removing affected structures at 
public expense. In these areas, King County should provide technical-and financial assistance 
to public or private entities who propose voluntary projects to remove these strUctures. 

2. Floodproofing: King County should provide tech¢cal and, when possible, limited financial 
assistance to voluntary public or private programs that floodproof occupied structures located 
in less-hazardous areas if a) removal of a structure is impractical or undesirable (e.g., if no 
opportunity for aquatic habitat or floodplain restoration exists); b) the public benefit of · 
floodproofing or relocation outweighs the public ·cost; and c) the action causes no further 
elevation of flood stages or reduction of flood storage volume: 

The most commonly used flood-damage reduction procedures are moving the house to 
another lot, elevating the house on its foundation, moving the house to a less dangerous· 
location on its current lot, benning or other "dry" floodproofing methods of keeping water 
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away from the house, and waterproofing or other ''wet" floodproofing methods of reducing 
damage while allowing floodwater to contact the house. 

The actual costs of floodproofing may vary widely among methods and specific structures, 
as may the benefits from floodproofing or restoring habitat and establishing open space. For 
this reason, individual houses would be carefully evaluated before being formally 
recommended for relocation or floodproofing assistance. This evaluation should include 
analysis using the latest floodplain model and the size, type, and location and configuration 
of each structure, as well as the level of damage it has experienced during past floods. The 
Army Corps of Engineers' Flood Damage Analysis Package, which combines several related 
computer programs that take these elements into account to yield an estimate of "Average 
Annual Flood Damage" for each house, should be used in this analysis. 

Structures have been identified as candidates under this program at the following locations: 

Arcadia/Noble (both banks, RM 18.2-19.0) 
Orchard Grove (also known as "Upper Dorre Don~') (right bank, RM 17 .0) 
Dorre Don (also known as "Lower Dorre Don") (right bank, RM 16.4) 
Dorre Don Court (right bank, RM 15.8) 
Lower Bain Road/Royal Arch (both banks, RM 13.8-14.8) 
Rhode/Getchman Levee (both banks, RM 13.6) 
Jan Road (right bank, RM 12.6-13.0) 
Byers Bend/MacDonald (left bank, RM 11.8-12.3) 
Rainbow Bend (right bank, RMl0.8-11.3) 
WP A/Cedar Mountain (left bank, RM 1 0.6) 
Brassfield (right bank, RM 7 .0) 
Elliot Bridge/Lower Jones Road (both banks, RM 5.4-6.0) 
Riviera Apartments (right bank, RM 2.2) 

In all, approximately 225. houses and apartment buildings have been identified as being at some 
level of risk ofless-hazardous flooding. Estimates to reduce that flooding range from 
approximately $3 million to $6 million, depending on treatment methods and the number of 
structures treated. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COE, FEMA, SWD, WDFW, MIT, CRC, DDES 
$118,000 for staff support' over 10 years 

BW 3: Wetland Management Areas 

Recommendation: Catchment areas tributary to five regionally significant resource area 
(RSRA) wetlands within or near the urban growth boundary shall be subject to special 
development conditions to protect the functions of these wetlands. Wetland management areas 
(WMAs) include various provisions such as catchment area limits, cluster development, forest 
retention, infiltration requirements, and seasonal clearing limits. These measures should be 
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adopted through changes in the appropriate ordinances in conjunction with adoption of this Plan. 
The King County Department of Development an~ Environmental Services (ODES) would 
administer these requirements upon adoption. 

Wetlands 14, 15, 16, 28, and 42 Management Areas: New development in catchment areas 
draining to these wetlands shall provide: · 

1. 65-percent forest retention and 8-percent maximum impervious area wi~ rural residential 
zones; 

2. Level2 RID in catchments of Wetlands 16, 28, and 42. Level 3 RID in catchments of 
Wetlands 14 and 15 (see BW 19); 

3. Roof downspout infiltration, where practicable (see BW 19); 

4. Water quality treatment standards for sphagnum bogs (for Wetlands 14, 15, 16, and 28) or 
RSRAs (for Wetland 42) (see BW 12); and 

5. Seasonal clearing restrictions stating that during the period from October 1 to March 31, bare 
ground associated with clearing, grading, and other development activity shall be covered or 
revegetated in accordance with design standards in the King County Suiface Water Design 
Manual and left undisturbed until this period ends. 

In addition, a program should be conducted by the Basin Steward to educate Fairwood residents 
in the value and requirements of Wetland 16. King County Parks should insure that the existing 
upstream biofiltration swale and RID pond in Petrovitsky Park are retained during development 
of the new playing field. Further study should be made of potential water quality/storage retrofits 
to manage and treat existing stormwater entering the wetland from Fairwood, or a pipeline to 
bypass runoff around the wetland. · 

All these wetlands except Wetland 28-which is largely within the Lake Desire/Spring Lake 
King County open space tract-. should be evaluated,for acquisition under the King County Open 
Space Program (see BW 4). i · 

Discussion: The purpose ofWMAs is to minimize adverse impacts of future urb~zation on the 
functional and structural integrity of the five RSRA wetlands in the basin deemed most 
vulnerable to urbanization impacts. Such impacts typically include hydrologic disruption; 
sedimentation; and loss of connectivity with nearby terrestrial, stream, and lake habitats. In 
addition, these WMAs would also reduce potential damage to property, aquifers, and sensitive 
habitats downstream froin pollution, flooding, erosion, and sedimentation. 

A total of nine WMAs have previously been designated in the Easi Lake Sammamish Basin· Plan, 
which is almost entirely within the urban growth boundary. In that basin, WMAs have been 
shown to be compatible with suburban cluster zoning of one dwelling unit per acre. As such, they 
are consistent with the environmental protection area and open space retention goals ofthe 
Growth Management Act. 
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Specific percentages for limits on impervious surface area and disturbed ground are based on 
information derived from the Puget Sound Wetlands and Stormwater Research Program2 and on 
a review of observed stream channel conditions presented in the Soos Creek Basin Current 
Conditions Analysis and the Hylebos Creek and Lower Puget Sound Basins Current and Future 
Conditions Report. These studies showed a high degree of correlation between seriously 
degraded aquatic habitat and contributing impervious areas greater than eight percent. Depending 
on the specific characteristics of the development in the catchment, this typically corresponds to 
40 to 50% urbanized land. 

In addition, Basin Plan hydrologic modeling shows that maintenance of soil infiltration and 
storage capacity through retention of forest vegetation and a rural development pattern in 
catchments draining to lakes and significant resource area (SRA) wetlands is the most effective 
way to maintain the hydroperiods of these water bodies. 

Wetland 16 is one of the largest and most structurally complex wetlands in the basin planning 
area. It includes shallow and deep marsh components, as well as forested swamp, scrub-shrub, 
and bog habitats. The deep marsh contains numerous snags and partially submerged logs that 
provide excellent habitat for a variety of animals, birds; and possibly warm water fish. Portions 
of the forested swamp and buffer areas contain accumulations of woody debris in volumes 
reminiscent of old growth forests. 

Water quality modeling indicates that Wetland 16 will undergo a higher percentage ~crease in 
metals and total suspended solids than any other Class 1 wetland in the basin planning area. In 
addition, it forms the principal headwater ofMadseri Creek, which has undergone severe damage 
from increased stormflows, landsliding, and sedimentation. The recommendations would provide 
increased water quality protection, minimize changes in hydroperiod, and help maintain a 
wildlife habitat corridor around the wetland. In addition, they would also help protect Madsen 
Creek from further costly damage. 

Alternative stormwater management strategies, particularly infiltration, are not feasible in this 
area. The clearing restrictions in this recommendation affect less than 100 acres of potentially 
developable land . 

Wetlands 14, 15, 28, and 42: These four wetlands are in the Peterson Creek subarea. They are 
among the highest quality and most threatened wetlands in the basin planning area because of 
their close proximity to lakes and future urbanization of direct catchment and headwater areas. 
These systems also provide significant buffering for downstream 'water quality and fish habitat. 
Of special concern is the protection ofWetlands 14 and 15, which lie directly upstream from 
Lake Desire. The lake already exhibits a serious eutrophication problem due to phosphorus from 
upper catchment and in-lake sources. These conditions mandate a high level of erosion control at 
all times of the year, supplemented by even more complete protection in the form of seasonal 
clearing restrictions. 

2See "Selected Puget Sound Wetland and Stonnwater Research Program Publications" in the Bibliography. 
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Lead Entity: 
Cooperating Entities: 

DDES 
WLRD 

Estimated Cost: $118,000 for staff support over 10 years 

BW 4: Priorities for Open Space Acquisition 

Recommendation: Open space acquisitions should emphasize those areas that provide multiple 
benefits including recreation, habitat, aquifer protection and recharge, and flood-hazard 
reduction, except where critical, single-purpose values are highly threatened. Where buyout of 
floodplain areas with floodprone residences is recommended and where significant open space 
benefits could be obtained, open space funds should be used to acquire the underlying land, 
provided other local, state, or federal funds will be available to purchase and remove !esidences 
and unnecessary flood-control structures. ' 

Table 4-1 identifies potential open space acquisitions and ranks them into High-, Medium-, and 
Lower-priority categories based on their feasibility, level of threat (i.e., potential for property to . 
be developed .in the near future), current or potential recreation, habitat, and flood-hazard 
reduction values, and programmatic value for meeting the goals of the Cedar River Greenway, 
Legacy, and Flood Hazard Reduction Programs. Properties recommended for immediate 
purchase with existing funds are also noted in Table 4-1. 

Discussion: Open space can provide a variety of benefits if acquisitions are planned and 
managed properly. Within the lower Cedar River ba8in, there are niany opportuirlties for 
acquiring open space areas for both single and multiple benefits related to recreation, habitat and 
water quality, and flood hazard. In part, this is true because of the proxiniity of the Cedar River 
Regional Trail to the Cedar River. The trail is close to many critical habitats and hazardous 
floodplain areas that, if acquired, would enhance the scenic qualities of the trail and provide 
high-quality natural habitat a8 well as reduce flood hazards. 

Examples of multi-purpose acquisitions would be Rainbow Bend, Lower Dorre Don, and 
Ricardi, each of which have residences placed in highly hazardous and costly-to-maintain 
floodplain areas. Removal of the residences and restoration of the floodplain would eliminate 
flood hazards and river maintenance costs as well as provide significant benefits for habitat, 
water quality and, because they are located near the Cedar River Trail, recreation. Therefore, 
where buyout of residences is proposed primarily for reduction of flood. hazard, but where other 
si~fican,t benefits would accrue, it is recommended that open space funds be used to acquire the 
land while other funds· (e.g., through the COE, FEMA, Cedar River Legacy Initiative). be -psed to 
purchase and relocate residences, remove or modify .flood-control structures, and cond.uct 
floodplain habitat restoration. In this way, open space funds are ''leveraged" to provide 
significantly more benefits than could otherwise be obtained. . . · · · 

Some of the open space recommendations in Table 4-1 are critical mainly for a single purpose. 
For example, the Wilderness 50/Wilderness Retreat parcel, which ~as a proposed development 
along Rock Creek, contains one of the most outstanding stream and riparian habitats remaining 
in western King Corinty and is of primary importance for its natural habitat value and for. 
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protecting the overall integrity of Rock Creek. This parcel ranked high because it is critical for a 
primary purpose (i.e., habitat) and because it was ~tened by a vested alternative land use not 

- conducive to maintaining its existing value. AB a result of the development threats and resource 
value of the high priority sites, several have either been purchased or are being considered for 
immediate acquisition through the Legacy Program. · · 
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Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

KCNRD (Office of Open Space) 
CRC, WLRD 
$13,700,000 for land acquisition; $85,000 for staff support over 10 
years 
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Table4-1 Priorities for Open Space Acquisitions 

(All parcels listed below warrant acquisition. Prioritization is intended primarily for scheduling pmposes.) 

Size 
Site Name Location (in acres) Value • 

Highest Priority Recommended Purchases (HI&h Threatllllah Value): 

Watkins Property Mainstem (RM 16.5-1 6.8) 41 R,H 

Landsburg Natural Area (purchased) Mainstern (RM 21.5) 36 R,H 

Lower Rock Creek Properties Rock Creek (RM 0.0) 4 R,H 

Wingert Property Mainstem (RM 19.8-19.9) 5 R,H 

Wilderness 50/Wilderness Retreat (purchased) Rock Creek (RM 0.4..().9) 99 R,H 

Subtotal 185 J 
Size ., 

Site Name Location (in acres) Value • 

High Priority (Moderate Threat/High Value) 

Peterson Lake/Wetland 42 Peterson Cr. (RM 1.6-2.0) 143 R,H 

Belmondo Addition Mainstem (RM 10.1-10.6) 117 R,H,F -
Rainbow Bend Floodplain Mainstem (RM 10.8-11.2) 30 R,H,F 

Lower Taylor Creek/Maxwell Road/255th Ave. SE Taylor Cr. (RM 0.6..().8) 5 H,F 
Properties 

Dorre Don LB Meander Mainstem (RM 15.9-16.2) 21 R, H,F ... 
Lower Dorre Don Mainstem (RM 16.1 -16.5) 5 R,H,F _j 

Subtotal 321 
~ 

Size 
Site Name Location (in acres) Value • 

~-
Medium Priority (Lo~ Threat/High Value) 

Rock Creek/Plum Creek Timber Rock Creek (RM 0.9-1.1) 40 R,H ,, 
Landsburg Oxbow/Wetland 69 Mainstem (RM 20.4-20.6) 7 R,H 

Webster Lake/Wetland 33 Trib. 0317 (RM 2.2) approx.64 H 

LCR Wetland 14/Hamilton Property Peterson Trib. 03288 (RM 2.2) 81 R,H 

BN NoseJPiminsula Mainstem(RM 17.8-18.7) 10. R,H 

Belmondo Conservation Easement Mainstem (RM 10.1) IS R,H 

Trib. 0316A Mouth Mainstem (RM 1 1.5-11.6) 5 H,F 

LeRoy's Addition Mainstem (RM 17 .8-18.6) 30 R,H 

Roger Lemon Properties/LCR Wetland 32 Trib. 0316A (RM 0.8-1.1) 22 H 

Subtotal 274 
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Table4-1 Priorities for Open Space Acquisitions 
(Continued) 

Size 
Site Name Location (in acres) Value • 

Lower Priority (Low Threat/Low-High Value) 

Upper Rock Creek/LCR Wetland 93 Rock Creek (RM 6.5-7.2) 35 H 

Upper Rock Creek/LCR Wetland 92 Rock Creek (RM 7.4-8.2) 85 H 

Lower Madsen/Church Property Madsen Cr. (RM 0.5-0.8) 8 F 

Shaw Remainder Mainstem (RM 19.9-20.2) 20 H 

Subtotal 148 

~ Total 857-942 

• H = Habitat; F = Flood Reduction; R = Recreation 

-
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BW S: Small-Scale Watershed Restoration and Enhancement 

Recommendation: WLRD's small habitat restoratipn and enhancement program should 
continue and should expand to include small-scale habitat modification, restoration, and 
enhancement projects throughout the Cedar River basin. Projects suitable for this program are 
denoted in Table 4-2 with a "99" suffix. 

Discussion: Numerous small-scale, labor-intensive projects or certain portions oflarger projects 
(e.g., fencing, revegetation, placement ofwoody debris, construction of simple fish-passage· 
devices, installation of bird nesting boxes in wetlands, and retrofitting residential roof-runoff 
systems to provide infiltration [BW 22]) have been identified in this Basin Plan as suita~le ways 
to enhance and restore aquatic and terrestrial habitats in the basin planning area. These projects 
are intended to provide incremental benefits to the basin over the life of the Plan by tepairing 
cumulative habitat damage and by preventing problems that may arise in the future; These 
projects would be done under the leadership of the Basin Steward (BW 16). Many of them also 
provide opportunities for volunteer participation that would be unavailable under more 
traditional capital improvement project (CIP) programs. 

This recommendation differs from WLRD's traditional CIP programs in several ways. First, 
regional environmental permits would be sought from the U.S. Army Corps of Engineers (COE), 
the Washington Department ofFish and Wildlife (WDFW), and DDES for a batch of projects, 
rather than individual permits for each project. 

Second, the Small Habitat Restoration Program woUld provide-dedicated funds and staff to 
accomplish a large number of small-scale projects over a short period of time. Most traditional 
WLRD CIP projects, such as detention ponds and bypass pipelines, have complex engineering 
features and high capital costs. Because of this, existing King County design~ permit, and 
contracting processes tend to be lengthy and complex. A ~ajor goal of this program is to rapidly 
implement multiple small-scale projects (or components oflarger projects) within a single river 
basin. This should reduce permitting costs and accelerate the construction process. 

Finally, this program would entail a substantial change in the current single-project permit 
review process. Establishment of this program may benefit from a formal memorandum of 
understanding between WLRD and DDES, and possibly other participating agencies. In the past, 
the COE has granted regional permits to public agencies for multiple habitat restoration projects 
within certain geographical boundaries such as western Washington. A similar King County 
regional permit for these projects would likely requite approval of the Metropolitan King County 
Council in the form of an SAO amendment. 

Lead Entity_: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
WCC, KCD, COE, WDFW, DDES,TU, MSE, WFFA, MIT, Renton 
Project funded as CIPs 
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BW 6: Aquatic Resource Mitigation Bank Opportunities 

Recommendation: To facilitate large-scale, integrated restoration and enhancement of streams 
and wetlands in the Cedar River basin, resource agencies should utilize the existing King County 
Wetland Mitigation Banking Program in the Cedar River basin. Suitable mitigation banking sites 
are identified as subarea and mainstem CIPs with an '88' suffix in Table 4-2. 

Discussion: Under current federal, state, and King County permit programs, development-permit 
applicants are required to avoid and minimize impacts to sensitive areas to the maximum extent 
practicable. To compensate for remaining unavoidable impacts, regulators usually prefer on-site 
mitigation. However, for certain projects, such as road widening, this may lead to replacement of 
affected aquatic habitats with multiple mitigation sites located along a busy roadway or in other 
intensively urbanized areas. Even when mitigation ratios exceed 1:1, such small habitat units 
tend to be more expensive to design, construct, and maintain and are often less functional than 
larger habitats in areas less subject to disturbance . 

In contrast, mitigation banks involve the off-site creation/relocation, restoration, and 
enhancement of wetlands or streams. The bank "client" is the agency or agencies whose activities 
will create wetland impacts for which mitigation is being sought through the bank. The project 
affecting wetlands must be approved through penn.it review.·credit is created by completing 
restoration, creation, or enhancement activities to produce viable aquatic resource credits. The 
credit producer holds the long-term property ownership of the mitigation bank and typically is a 
government agency or agencies with the most mitigation requirements. Credit is taken based on 
the acreage, habitat value, and functions created by the bank. 

Once a bank is in place and has achieved an acceptable measure of resource functioning, permit 
applicants would purchase mitigation credits to offset their mitigation requirements and repay the 
cost of constructing the bank. The key advantage of mitigation banking over the single permit 
approach is that large sites could be used collectively to con;tpensate, in advance, for a number of 
development projects, thereby streamlining the permit process. Through effeCtive design, 
construction, and maintenance, mitigation banks can also provide higher aquatic resource 
functions than smaller, on-site mitigation projects by avoiding habitat fragmentation, by creating 
or restoring larger wetland systems or longer stream segments, and by placing their long-term 
care in the hands of aquatic resource specialists. 

Due to rapid growth in the basin, a number of public agencies (e.g., public works departments, 
water and sewer districts, and schools) have proposed projects with river, stream, and wetland 
impacts. Even though the King County Sensitive Areas Ordinance (SAO) requires mitigation for 
actions that impact sensitive areas, for many projects on-site mitigation is impossible, 
impractical, or ineffective. For many such projects, mitigation banking would be more effective 
than on-site mitigation. 

Under current SAO and other state and federal environmental permit requirements, mitigation 
banking would entail a substantial change in the current single-project permit review/mitigation 
process. Establishment of a mitigation banking program will probably be a lengthy process and 
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require the active participation of many local, state, and federal agencies, as well as interested 
citizen ~oups, to be successful. 

Lead Entity: DDES 
CRC Cooperating Entities: 

Estimated Cost: $296,000 for staff support over ten years 

Table4-2 
Cedar River Basin Open Space, Mitigation Banking, and Restoration Opportunities 

'77' Open Space Acquisition Sites 
As discussed in BW 4, these sites are recommended for acquisition by the King County Open Space Program. 

'88' Mitigation Banking Sites 
These are sites that contain degraded but restorable habitat where restoration could be conducted as off-site 
mitigation for future development projects in the basin (e.g., road and bridge widening projects, utility lines, 
regional drainage facilities, dredging projects, etc.). 

'99' Small-Scale Restoration and Enhancement Sites 
These are aquatic CIP projects that contain of elements such as revegetation and fencing, which can be done by 
WCC crews or volunteers using hand tools. 

Mainstem Sites 
77/99 
99 
99 
88/99 
88/99 
.88/99 
88/99 
88/99 
88/99 
88/99 
88/99 
88/99 
88i99 
88/99 
88/99 
88/99 
77/99 
77/88/99 
77/99 
88/99 
88/99 
88/99 
99 
99 
88/99 
99 
99 
99 

Person Revetment Modifications (CIP 3113; left bank, RM 3.8-4.1) 
Maplewood Heights Homeowners Site Enhancement (right bank, RM 4.6) 
Upper Elliot/Lower Jon~s Road Flood-Damage Reduction (CIP 3111; both banks, RM 5.0-6.5) 
Orting Hill Tnbutary Realignment (right bank, RM 5.4) 
Lower Summerfield Pond and Channel (left bank, RM 5.6) 
Summerfield Pond and Channel (left bank, RM 6.0) 
Herzman Levee Ponds (right bank, RM 6.2) 
Jones Road Wall-base Tnbutary (right bank, RM 6.8) 
Riverbend Mobile Home Park Revetment Modification (CIP 3110; left bank, RM: 7 .2) 
Riverbend Ponds (left bank, RM 7.2) 
Wetland 103 Enhancement (left bank, RM 7.5) 
Jeffries/Cook Channel (right bank, RM 7.5-8.5) 
Wetland 37 Enhancement A (left bank, RM 8.3) 
Wetland 31 Enhancement B (left bank, RM 8.5) 
Power Line Habitat (right bank, RM 9.6) 
Project 15 (WPA Levee Habitat; left bank, RM 10.3) 
Tributary 0316 Enhancements (rigbtb~ nearmainstemRM 10.5) 
Rainbow Bend Flood-Damage Reduction (CIP 31 OS; right bank, RM 1 0.6-11.0) 
Tributary 0316A Ponds (right bank, nearmainstem'RM 11.1) 
Byers Bend Habitat #1 (CIP 3107; right bank, RM 12.2) 
Lower Maxwell Habitat (right bank, RM 12.2) 
Jan Road Habitat (CIP 3106; right bank, RM 12.5) 
Rutledge-Johnson Pond and Side Channel (left bank, RM 12.6) 
Lower Taylor Creek Improvements (right bank, RM 12.6) 
Getchman Levee Pond and Side Channel (right bank, RM 13.6-13.8) 
:Sain Road Side Channel Enhancement (right bank, RM 14.4) 
Witte Road Pond (left bank, RM 14.6) 
Witte Road Wall-base Tributary (left bank, RM 14.6) 
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99 
77/99 
77/88/99 
77/99 
88/99 
77/88/99 
77/88/99 
77/88/99 
99 
99 
99 
99 
77/88/99 

Seattle Saddle Club Habitat Restoration (left bank, RM 15.2) 
Dorre Don Meander B (CIP 31 03; right bank, RM 15.7) 
Dorre Don left bank Meander Habitat/Open Space (left bank, RM 15.8) 
Lower Dorre Don, Lower Pond (right bank, 15.9) 
Dorre Don Flood-Damage Reduction (CIP 3102 right bank RM 16.0) 
Lower Dorre Don, Upper Pond (CIP 3102 right bank, RM 16.1) 
Watkins Restoration/Open Space (left bank, RM 16.2) 
Wetland 79 Habitat Restoration (left bank, RM 17 .8) 
Lower Rock Creek Habitat Restoration (left bank, RM 17 .9) 
Arcadia Wall-base Tributary (left bank, RM 18.2) 
Wingert Property Habitats (both banks, RM 19.2) 
Shaw Property Habitat (right bank, RM 19.5) 
Landsburg Oxbow (right bank, RM 20.5) · 

Tributary Sites 
99 CIP 3122 Maplewood Ravine Stabilization (Tributary 0302, RM 0.4-1.2; Tributary 0303, RM 0.0-0.3) 
99 CIP 3123 Maplewood Golf Course Reach Improvements (Tributary 0302, RM 0.2-0.4) 
99 CIP 3126 Tnbutary 0316A/Wetland 32 Restoration (RM 0.6-1.2) 
99 CIP 3125 Wetland 36/Francis Lake Restoration (Tnbutary 0317, RM 1.5) 
99 CIP 3134 Molasses Creek LSRA Restoration (RM 0.0-0.8) 
99 CIP 3135 Wetland 16 Buffer Revegetation (Tributary 0305, RM 2.6-2.7) 
77/88/99 CIP 3140 Maxwell Road SE Flood Abatement and Lower Taylor Creek Wetland Restoration (Tributary 

99 
99 
77/88/99 

99 
99 
88 
88/99 
99 

0320, RM 0.5-1.1) 
CIP 3141 Taylor Creek Restoration (RM 1.2-1.6) 
CIP3142 Tributary 0321 Habitat Enhancement (RM 0.0-0.2) 
CIP 3150 Wetlands 14 and 42 Restoration and Protection (Tnbutary 0328B, RM 2.2, and Tributary 

0328, RM 1.6-2.0) 
CIP 3152 Peterson Lake Outlet Channel Restoration (Tributary 0328, RM 1.2-1.6) 
CIP 3153 Lower Peterson Creek Habitat Restoration (RM 0.6-1.2) 
R4 Rock Creek Low-Flow Restoration (Tributary 0339, RM 4.3) 
CIP 3161 Walsh Lake Diversion Ditch Habitat Improvements (Tributary 0342, RM 0.0-0.5) 
CIP 3160 Wetland 64 Restoration 
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BW 7: Artificial Salmonid Production Measures 

Recommendation: The following measures should be implemented to protect existing sockeye 
populations and guide future artificial salmonid production measures: 

1. Continue to support the operation and evaluation of the temporary sockeye hatchery at 
Landsburg until at least the spring of 1998, by which time studies of Lake Washington may 
provide definitive information on limiting factor(s) for sockeye production in the Lake 
Washington basin (BW 8). 

2. Retain the King County Open Space property at RM 9.0 (left bank) of the Cedar River in an 
undeveloped condition ~ a potential site for a future sockeye spawning channel or other 
large-scale salmonid production facility. A final decision to use this or any other high-quality 
riparian site, however, should be based on further evaluation of the site's existing values as 
natural open space, riparian floodplain and wetland habitat, and its potential for development 
of natural salmonid habitat. Consistency with the policies, goals, and objectives of this Plan, 
the King County Flood Hazard Reduction Plan, and the Shoreline Master Program, will also 
need to be assessed. 

3. Identify opportunities and criteria for artificial production measures compatible with 
sustaining the health of natural fish populations. To achieve this, WDFW, the Muckleshoot 
Indian Tribe, King County, and other interested parties should formulate a comprehensive 
fish management and habitat conservation plan for the Lake Washington WaterShed. As 
noted in Chapter 1 of this Plan, WDFW's Integrated Land Management Planning process 
may be a suitable vehicle for this. Other local governments and interest groups should be 
included in the development of this Plan to provide additional information and ideas and to 
achieve regional support for implementation. This initiative would complement the habitat 
conservation plan being developed by the Seattle Water Department for the upper Cedar 
River Watershed. 

Discussion: This recommendation supports the use of relatively small-scale, temporary artificial 
production methods, such as the Lands burg sockeye hatchery, for maintaining sockeye 
production the Cedar River until limiting factors in Lake Washington are determined. Temporary 
artificial production measures minimize the risk of undesirable consequences, allow resource 
managers to learn through experience, and preserve options for future fish management. Other 
salmonid production measures, such as permanent hatcheries and spawning channels or large 
habitat projects with limited multiple benefits, should be delayed until fish and land management 
issues are resolved (see below) and until further information concerning limiting factors for 
critical species is provided. 

Protection and restoration of salmon and steelhead trout populations will require cooperation 
among fish and land managers. Final decisions on fisheries management and artificial production 
in the Lake Washington drainage are the legal responsibility of the WDFW and the Muckleshoot 
Indian Tribe. In certain instances, such as endangered species listings, the National Marine 
Fisheries Service and the U.S~ Fish and Wildlife Service are also responsible for the decisions. 
Conversely, land-use and surface-water management decisions are the responsibility oflocal 
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government except where federal laws prevail. Protection of public natural resources, such as 
fish, is a key goal of local governments when asses~ing the effects of their decisions. 

Several issues regarding salmon management and land use need to be resolved to ensure the 
long-tenn viability of sockeye, coho, and chinook salmon and steelhead trout in the Lake 
Washington basin. They include 1) developing compatible land-use and fish management 
policies to protect, restore, and enhance critical salmonid populations and their habitat in stream 
systems without adopted basin plans; 2) protecting and, where feasible, restoring natural 
biodiversity, threatened and endangered species, and ecological health of the Lake Washington 
ecosystem; 3) establishing multi-species salmonid production goals that reflect current and 
potential natural habitat and artificial production capabilities; and 4) identifying opportunities 
and criteria for cost-effective fish habitat restoration and enhancement. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: · 

WDFW,MIT 
USFWS, TU, MSE, SWD, COE 
$118,000 for staff support over 10 years 

BW 8: Lake Washington Studies 

Recommendation: King County should assist in the funding and oversight of the ongoing 
interagency studies to identify the causes ofsalmonid declines in the Lake Washington basin. It 
is anticipated that these studies will be completed in 1998. Wherever possible, this work should 
be coordinated with Lake Washington water quality studies by King County Wastewater 
Treatment Division (WTD), the University of Washington, and others. 

Discussion: Since 1993, King County has participated in an interagency effort to assess the 
condition of Lake Washington and make recommendations for actions to remove or minimize 
factors affecting the productivity of the Cedar River for anadromous salmonids. To date, funding 
for this participation has been renewed on an annual basis. · 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: 

WDFW 
USFWS, MIT, SWD, WTD, the University of Washington, TU, 
Bellevue, Kirkland, Mercer Island, COE, Renton 
$500,000 plus $66,000 for staff support over 5 years 

BW 9: Improvement of Water Quality from Road Drainage and Urban Areas 

Recommendation: The Washington State Department of Transportation (WSDOT), King 
County WLRD and Roads Divisions, and the City of Renton should emphasize actions that 
reduce nonpoint pollution from urban runoff, road runoff, and road maintenance activities. These 
actions should include retrofitting existing facilities with pollutant treatment BMPs (e.g., 
biofiltration and wetponds ), maintenance of the existing stonnwater conveyance system for water 
quality control,.and other actions required by the National Pollution Discharge Elimination 
System (NPDES) Municipal Stonnwater Permit for the Cedar Watershed. 
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Discussion: Recent stormwater samples from urban areas, both commercial and residential, have 
exceeded the Washington State water quality toxi~ity standards (Chapter 173-201A WAC). 
These toxic conditions were attributed to the cumulative effect of the diffuse nonpoint pollutants 
from road drainage and residential and business activity, but identification of the specific sources 
of these pollutants was beyond the scope of this Plan. These toxic conditions have not resulted in 
known fish kills, but they could result in chronic problems in the future, including contamination 
of the City of Renton's water supply. 

The Washington State Department of Ecology (WSDOE) is in the process of issuing an NPDES 
Municipal Stormwater Permit for the Cedar/Green Watershed. WSDOT should continue their 
efforts and the City of Renton should participate in the ongoing development of the Cedar/Green 
NPDES stormwater permit, administered by WSDOE. King County will be preparing a 
Stonnwater Management Program, per NPDES requirements, which will have seventl 
stonnwater control components. Many of those components are similar to recommendations in 
this plan.- · 

There is currently an ongoing process to map the stonnwater drainage network and identify and 
correct illicit hookups within unincorporated King County. Mapping within the unincorporated 
urban growth bolindary should be the first priority within the basin. The information developed 
through the NPDES program should be used together with land-use and water quality data to 
help prioritize the retrofitting of the drainage network to provide water quality treatment. Roads 
Division, Renton, and WSDOT should continue the ongoing practice of retrofitting existul.g road 
drainage systems for water quality treatment in conjunction with all road widening and 
improvement projects. 

Stonnwater·conveyance systems have historically been designed and maintained for the most 
efficient and reliable conveyance of flows. These. systems also convey pollutants into streams, 
wetlands, lakes, aquifers, and ultimately, Puget Sound. Roadsi4e ditches and catch .ba8ins can 
remove many pollutants before they reach the natural drainage system. There are numerous . 
places in the basin where road runoff is discharged into water bodies with little or no treatment.. 
Individually these discharges may be insignificant, but the annual cumulative effect of untreated 
stonnwater can be substantial. Ongoing maintenance of the stormwater conveyance system 
should encourage Integrated Pest M~agement, "Owner Will Maintain," and"Adopt-a-Ditch" . 
programs; minimize sediment exposure; and maximiz~ biofiltration efficiencies. Ongoing 
programs to identify appropriate frequencies for contaminated sediment removal should 
minimize water quality impacts. Disposal of the residual (sediment and decant) should be . 
coordinated with the Model Plan for Regional Vactor Waste Disposal. Maintenance activities in 
signjficant reso~e areas should reflect the sensitivities of these areas. 

As part of the ongoing public involvement and education program, WL~ should coordiD:ate 
with the Cit)' ofRenton and the local H~dous Waste Management Proglani to provid~ 
education and technical assistance on the reduction of nonpoint pollution (e.g., «:leaping' 
chemicals, hazardOUS Wastes, pesticides, pet wastes, used motor oil, and antifreeze) from 
commercial and residential sources in the urban areas (see l,llso BW 14, which addresses. public 
involvement and education). Bu~messes using septic systems_should receive high priority .. 
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Lead Entities: 
Cooperators: 
Estimated Cost: 

WLRD, KC Roads _ 
WSDOT, Renton PW, SKCDPH, KCSWD 
$296,000 for staff support over 10 years 

BW 10: On-Site Septic System Pollution 

Recommendation: Within the urban growth boundary (UGB), areas with chronic septic system 
problems should receive priority for connection to sanitary sewer systems when connection is 
feasible. In rural areas, the Seattle-King County Department of Public Health (SKCDPH) should 
enhance current efforts to assure proper long-term operation of on-site septic systems and 
identify and reduce on-site system failures within Cedar River basin. Depending on availability 
of funding, this should be accomplished by increased education, pursuing changes to existing 
regulations, and identifying funding sources for system maintenance and repair. 

SKCDPH should evaluate designating "areas of special concern" in the Cedar River basin and 
imposing more stringent requirements such as operation, maintenance, and inspection programs 
or more stringent corrective measures, consistent with new state regulations (Chapter 246-272 
WAC). These areas could include frequently floode4 areas and critical recharge areas such as the 
East Renton plateau, the Cedar River valley floor, and the Lake Desire subbasin: 

Discussion: Failing on-site septic systems may result in increased loadings of nutrients and 
pathogens to surface waters. Groundwater may be contaminated by existing systems that appear 
to be functioning properly if those systems were installed in highly permeable soils. 
Contaminated groundwater.may in tum, recharge either surface waters or aquifers used for 
.drinking water. Septic systems have been identified as a potential pollutant source in the Cedar 
River basin ( Cu"ent and Future Conditions Report), especially in the Maplewood Heights and 
Lake Desire subareas and along the mainstem. State water quality standards for fecal coliforms 
(FC, an indicator of the presence of pathogens) are periodically exceeded in the Cedar River. As 
a result, the Cedar River has been listed by WSDOE: as "water quality llinited." This listing could 
result in the imposition of total maximum daily loads (TMDLs) for the Cedar River. · 
Implementation of comprehensive management plans, such as this one, that address the sources 
ofFC could preclude the need for TMDLs. Sources ofFC include human and animal wastes; 
therefore, a comprehensive management plan would. have to address on-site sewage as well as 
animal (livestock and domesiic) sources. In addition; the reduction of nutrient loadings to Lake 
Washington is considered a high priority. 

On-site septic systems should continue to be the preferred method of treatment in the rural areas. 
Properly operated and maintained septic systems provide effective removal of nutrients and 
provide groundwater recharge for water supplies and streamflows. Title 13 of the King County . . 
Code should be amended to require as-builts for on-site systems, with system locations recorded 
on property deeds. This would allow entry of this information into the County's Geographic 
Information System and development of a computerized on-site septic system database. Through 
such parcel-based record keeping, septic system performance could be.significantly improved. 
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Lead Entity: SKCDPH 
Cooperating Entities: LDCC, SLCC, Renton PW 
Estimated Cost: $332,000 for staff support over S years 

BW 11: Livestock-Keeping Practices 

Recommendation: 

1. The King Conservation District (KCD) should continue to provide technical and funding 
assistance to owners, and establish model fanns and recognition programs consistent with the 
King County Livestock Ordinance (#11168; KC Chapter 21A.30). A pilot program for this 
effort should focus on the Taylor Creek subarea. 

2. The King County Solid Waste Division (KCSWD), in cooperation with SKCDPH, KCD, and 
WLRD, should continue to ass~ss the feasibility of incOrporating farm animal manure into 
the existing K,CSWD yard waste composting program or development of a separate 
composting program specifically for animal manure. Concurrent with the pursuit of an 
animal waste disposal program, Washington State University Cooperative Extension should 
provide information to farm and pasture owners about existing manure processing 
opportunities in King County. A program to achieve this objective should be coordinated 
with the pilot program recommended for TayloriCreek in #1 above. 

Discussion: Livestock management has been identified as a significant problem in parts of the 
Cedar River basin. Most of the small noncommercial fanns within the basin are located in the 
Taylor Creek and Dorre Don subbasins. Poorly managed livestock-keeping activities and 
pastures are a significant source of nutrients, soiids, and fecal material in the Cedar River ba.Sin. 
Livestock-keeping practices cati also hann the quality of aquatic habitat when streambanks are 
trampled and riparian vegetation is destroy~, reduc~ng tb~ capacity of riparian vegetati9n to 
filter out pollutants (sediment and nutrients). Pasture management problems include overgrazing 
and improper WllSte management. 

State water quality standards for fecal coliform (FC, an indicator of the presence of pathogens) 
are periodically exceeded in the Cedar River. As a result, the Cedar River has been listed by 
WSDOE as '\vater quality limited." This listing could result in the imposition ofTMDLs (Total 
Maximum Daily LOads) for the Cedar River. lmple~entation of comprehensive management · 
pl~, such WI this one, that address the sources ofFC could preclude the need for TMDLs. 
Sources ofFC include human and animal wastes; therefore, a comprehensive management plan 
would have to address ori-site sewage aS well as am~al Oivestock arid domestic) SOUrces. In 
addition, the reduction of nutrient loadings to Lake Washington is considered a high priority;. 

The King County Council Livestock Ordinance #11168 of December 1993 provides a 5-year 
period from date of passage for landowners to comply with the ordinance. As part of the 
ordinance," a Council oversight committee will be developed to recommend sources of funding 
for the KCD to provide fann plans and other implementation actions, ·such as education, · 
monitoring, and owner cost sharing. To date, the County has partially funded fence construction 
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restricting livestock from streams and wetlands as part of earlier basin plans. The ordinance is 
part of the King County zoning code and enforcement of the ordinance will be through DOES. 
The detailed enforcement mechanism will be further developed before the 1998 enforcement date 
and will be either complaint-driven or proactive, depending on.funding. 

In addition to thes~ fencing funds, which are not enough to finish all needed fencing, the County 
Council has authorized and funded three pilot projects dealing with excess manure generated by 
over 30,000 horses, and assorted other livestock on small farms throughout the county. The three 
pilot projects include a curbside manure pickup service as part of the existing yard waste recycle 
program, an exchange program between manure owners and gardeners, and a drive-in manure 
drop-off collection day event. KCD, Washington State University, King County Cooperative 
Extension Service, and the KCSWD are cooperating to run these programs in 1995. 
Establishment of model farms and recognition programs are p_art ofth~ KCD's unfunded 
programs . 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

KCD 
WLRD, KCSWD, SKCD:rH, GMV AC, CES, MIT 
$118,000 for staff support over 10 years 

BW 12: Water Quality Treatment Standards 

Recommendation: The King County Surface Water Design Manual should be amended to be 
consistent with the water quality requirements of the WSDOE Puget Sound Storrnwater Manual. 
Proposed development projects shall provide on-site water quality control of surface runoff 
through a combination of water quality source controls, spill controls, high-use-site water quality 
treatment, and area-specific water quality treatment facilities (described below). Performance 
goals and requirements shall be met when applicable. These measures and the facilities below are 
consistent with Core Requirement #8: Water Quality ContrC?l of the 1996 proposed King County 
Surface Water Design Manual . 

The recommended water quality treatment standards for each subarea are noted on the subarea 
maps in Chapter 3. It should be noted that the maps ~efer to the catchments in which the standard 
applies; however, the standard may Iiot apply to the entire catchment. The following text should 
be used to clarify the specific area. 

1. Basic Treatment Areas: The basic water quality treatment requirement shall be applied to 
areas where a general, cost-effectivelevel of treatment is desired and where more intensive, 
targeted removal is not need to protect the receiving water body. Treatment facilities in the 
basic water quality menu have a goal of SO-percent removal of total suspended solids (TSS) 
and include facilities such as wetponds, combined RID and wetponds, constructed wetlands, 
biofiltration swales and filter strips, sand filters, ~d. under appropriate soil conditions, 
infiltration facilities. This basic treatment shall apply to all areas within the Cedar River basin 
where sensitive lake, RSRA stream reach, or sphagnum bog wetland standards do not apply. 
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2. Area-Specific Water Quality Treatments: Area-specific requirements shall be applied 
based on the sensitivities of receiving waters. Special water quality requirements shall be 
applied to sites within the catchments that drain to sensitive lakes, RSRA stream reaches, and 
sphagnum bog wetlands. In areas that may have overlapping standards, the most protective 
standard shall prevail. This order is 1) sphagnum bog wetlands, 2) sensitive lakes, and 3) 
RSRA stream reaches. The basic water quality treatment requirements shall apply in all other 
areas. 

a. Sphagnum Bog Wetland Treatment Area- Sphagnum bog protection measures shall be 
applied to areas identified below as well as sites identified through a project site 
evaluation. Sphagnum bog wetlands are extremely sensitive to changes in alkalinity and 
nutrients from surface-water inputs. The treatment goals for protection of sphagnum bog 
wetlands include control of nutrients, alkalinity, and pH. Treatment options include 
infiltration ora combination of three treatment facilities in series, one of which must be a 
sand filter and one of which must be either a leaf compost filter or a constructed wetland. 
Sphagnum bog wetlands identified in the King County Wetlands Inventory include · 
Wetlands 14, 15, 16, 22, 25, 28 (Spring Lake), 33 (Webster Lake), 82, and 83. Wetlands 
22 and 25 have already been altered as RID ponds and have no remaining sphagnum plant 
community; therefore, these requirements no longer apply. 

b. Sensitive Lake Treatment Areas - Sensitive lake catchments are those that have high 
resource value and a combination of water quality characteristics and subbasin 
development potential that makes them particularly prone to eutrophication induced by 
development. The lake protection menu includes facilities larger than the basic menu or 
combinations of two treatment facilities in series to provide a goal of 50-percent annual 
average total phosphorus removal. Lake protection standards shall apply to Lake Desire 
(catchment P6) consistent with the Lake Desire Management Plan (1995). 

c. RSRA Stream Reaches - Treatment facilities shall be utilized in the land area that drains 
directly to designated regionally significant resource area (RSRA) stream reaches. The 
stream protection facilities have a treatment goal of 50-percent reduction of total zinc. · 
Zinc was chosen as an indicator for a wider range of metals typically found in urban 
runoff and potentially toxic to fish and other aquatic life. Treatment facilities were chosen 
for their ability to remove metals in excess of removals expected from the basic water 
quality menu. Stream protection facilities include the use of constructed wetlands, sand 
filter, or a combination of two treatment facilities in series, one of which is either a sand 
filter or a compost filter. 

Designated RSRAs include: 

Rock Creek (Tributary 0338) 
Peterson Creek (Tributary 0328) 
Peterson Creek (Tributary 0328B) 
Taylor Creek (Tributary 0321) 
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The City of Renton should adopt stonnwater standards to meet those in the WSDOE Puget 
Sound Stormwater Manual and the Puget Sound Water Quality Management Plan. Alternative 
methods of protecting water quality other than through the strict use of on-site control should be 
investigated. 

Discussion: Water quality treatment standards in the King County Surface Water Design Manual 
(Design Manual) are currently being updated to meet Washington State Department of Ecology 
(WSDOE) requirements. This Plan has identified specific areas in the Cedar River basin where 
the proposed water quality menus should apply. Implementation of these water quality controls is 
designed to be consistent with the WSDOE Puget Sound Stormwater Manual. 

Control ofTP from developing lands has been identified as one of the key water quality goals for 
protecting the basin's surface-water and groundwater resources and Lake Washington from 
degradation. In addition, control of metals such as zinc and copper in areas with high fish habitat 
value would help to protect these resources. By designating appropriate areas of the basin for 
different levels of protection, it is possible to target water quality treatment requirements to 
preserve the health of these resources . 

. Water quality source eontrol and Spill control BMPs should be emphasized to prevent 
contaminants from coming into contact with rainfall or runoff. It is much more efficient and 
cost-effective to prevent contamination from occurring than removing the contaminant once it 
has entered the drainage system (treatment). Source control BMPs include structural (e.g., car 
wash pads connected to sewers) or nonstructural (e.g., covering storage piles with plastic) 
measures that prevent rainfall and runoff from coming into contact with pollutants. Spill control 
~MPs (e.g., tee sections in catch basins) prevent discharge of pollutants (vehicular use or· 
chemicals) into the drainage system . 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

DDES 
WLRD, Renton PW, SKCHD, LDCC, SLCC 
Covered by existing programs 

BW 13: Basin Plan Evaluation 

Recommend~tion: A Basin Plan evaluation program will be conducted to monitor and improve 
CIPs, programs, and regulations to more efficiently meet Plan goals. The representatives from 
affected agencies and tribes should establish a jointly funded basinwide data ~ollection and 
management program. This effort should review and summarize existing information and 
provide baseline scientific information sufficient to evaluate the success of Plan implementation. 
Where needeq, adaptive management approaches to implementation will be recommended to the 
Basin Steward and appropriate agencies. Possible elements of the evaluation prograni include: 

1. Annual review of development activity and compliance with relevant regulations in the most 
sensitive subareas. 

2. Annual review of completed capital projects to determine compliance with design 
specifications and to ensure optimal performance. 
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3. Annual compilation and review of the City of Renton, MIT, U.S. Geological Survey (USGS), 
WDFW, and WTD/WSDOE data on mainstem flows, fish returns, channel scour, stream 
juvenile outmigrant production, and water qwility in the basin and in Lake Washington. 

4. Annual analysis should be performed of four to five core monitoring sites to evaluate rainfall, 
discharge, channel morphology, and water quality on selected tributaries. Likely sites include 
Taylor, Madsen, Maplewood, and Peterson creeks, where significant existing or potential 
problems have been identified and extensive management activities are recommended by this 
Plan. 

5. Biannual assessment of physical habitat conditions and species use on selected tributary 
reaches, where existing resource value is very high or where substantial capital costs for 
resource enhancement are proposed. Likely sites include Maplewood, Madsen, Peterson, 
Taylor, and Rock Creeks, and the Walsh Lake Diversion Ditch. Similar asse~sment should be 
made of Class 1-rated Wetlands 2, 16, 28, 37, 91, and 92. 

6. Update of the King County and City ofRenton Wetlands Inventories and the King County 
Sensitive Area Folio stream and wetland maps to improve the accuracy of the wetlands 
inventory and appropriately classify the wetlands and unclassified streams throughout the 
basin planning area. Once the comprehensive update is completed, new wetland and stream 
information should be added to the King County Geographic Information System on an 
ongoing basis. · · · - · 

7. Evaluate the results of future studies within the basin(including the hydrogeological study, 
the Masonry Dam operations study, and the Seattle Water Department Habitat Conservation 
Plan) to determine if recommendations and priorities should be changed. 

In addition, evaluation of the performance of specific capital projects should be included in the 
work program and. budget of those projects, as administered by the Plan Capital Improvement 
Projects Unit. The effect of changes in minimum instre~ flows on habitat and water quality 
should be assessed as necessary to ensure compliance with the Plan's goals and objectives .. 
Technical review and oversight of the basin plan evaluation shouid include representatives from 
affected agencies and tribes. The Basin Steward (BW 16) would use this information to write an 
annual "state-of-the-basin" report and make recommendations. 

Discussion: A strategic approach to basin plan evaluation is recomniended. Qualitative field 
observations should be made at selected core monitoring sites. For example, instream plant and 
animal abundance can be used to evaluate general water quality and aquatic ecosystem health 
without using more expensive water quality sampling and laboratory analysis. If a sigtiificant 
worsening of conditions is detected, more extensive quantitative analysis can then be used to 
identify the cause(s) and to make recommendations. Basin information and recommendations 
would be integrated into the annual "state of the basin" report. 

An evaluation program is important because it helps document the progress of implementation 
and the effectiveness of the Plan recommendations. This· information is necessary to guide and 
ensure that Plan objectives are being met in an effective manner. Such documentation may be 
critical for watershed management efforts elsewhere in the region. 
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An evaluation program offers the primary opportunity to adjust the original management 
recommendations and so achieve the most cost-effective approaches to meeting the goals of the 
Plan. It should be noted that Plan management recommeQ.dations are based in large part on 
information collected in 1991 and 1992, locally updated in 1993, yet projects and regulatory 
recommendations are not likely to take effect until1996 or later. While this time lag is 
unavoidable, the Plan should not ignore its potential consequences. Activities beyond the scope 
of this Plan can affect the Plan goals. For example, changes in minimum instream flows as a 
result of the Seattle Water Department's Habitat Conservation Plan (HCP) may have an effect on 
habitat and water quality in the basin pl&nning area. The HCP should be consistent with the 
Plan's goals and objectives. · 

Evaluation can reveal unanticipated development patterns or channel conditions, and it can 
demonstrate where basin conditions are not responding as expected. Updating aquatic resource 
inventories will ensure. that management is based on cUITent information. Without such feedback, 
the likelihood of long:.tenn success of the management plan is judged to be low. Evaluation, 
typically an "afterthought" to a plan or project, should be recognized as a critical element of such 
efforts. · 

Lead Entities: 
Cooperating Entities: 
Estimated Cost: 

WLRD, Renton 
Renton PW, MIT, SwD, USGS, WDFW 
$296,000 for staff support over 10 years 

BW 14: Water Resources Education and Public Involvement 

Recommendation: A Water Resources Education and Public Involvement Program should be 
developed and implemented to provide comprehensive water resource education and public 
involvement opportunities that protect aquatic habitat, prevent flooding problems, promote water 
quality, and enhance gn)undwater recharge. This program should be developed by the WLRD 
Basin Steward and staff from participating entities with approval by the Cedar River Council. It 
should coordinate and enhance the efforts ofK.ing County, the City of Renton, and other entities 
in the basin. The program's priorities should be the following surface-water and groundwater 
issues in the basin: 

1. Nonpoint sources of pollution, including use and disposal of chemicals, 
transportation-generated ·contaminants, and septic systems in the urbanized portions of the 
Ginger, ·Molasses, Maplewood, and Madsen Creek subbasinS and Renton's commercial core 
(see BWs 9 and 10); 

2. Livestock-keeping practices in the rural Taylor ahd Dorre Don Creek subbasins (see BW 11); 

3. Stewardship skills to protect the high resource values in the Peterson and Rock Creek 
slibareas and along the CedarRivermainstem (see BWs 3, 4, 5 and 6; PC 1; and RC 1); 

4. Flood risks and emergency response programs along the Cedar River mainstem (see MS 8); 
and 

5. Protecting the quality and quantity of groundwater supplies for human consumption and 
aquatic habitat. 
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Discussion: Public involvement and education is ~ssential to improving basin conditions because 
it is a primary means of reaching the growing basin population, especially in highly developed 
areas, but also in more rural subbasins. 

The Plan offers an excellent opportunity for many agencies to integrate their public involvement 
and education efforts. Benefits would include greater efficiency and cost savings, wider public 
identity with the Cedar River basin, and a more comprehensive program. Joint development by 
participating agencies ensures that the program will utilize the array of resources available and 
encourage agencies to participate in implementation. Approval by the Cedar River Council 
assures that the program is consistent with the needs of implementing entities and other members 
of the basin community. The education program should coordinate with other natural resource 
education efforts dealing with soil and water conservation, forest stewardship, hazardous waste 
management and water quality control to mutually benefit all such programs. 

The most populated areas in the Cedar River basin drain to Maplewood, Madsen, Molasses, and 
Ginger creeks and the Orting Hill Tributary. Regulations for these subbasins would be costly to 
administer and largely ineffective for existing development, while land acquisition costs and the 
extent of build-out makes regional stormwater controls cost-prohibitive there. Increasing public 
education efforts in these areas provides the only feasible means of influencing people to replace 
practices that increase flood damage or harm aquatic.habitat with those that enhance drainage 
system he3.lth such as reducing the use of harmful household chemicals, regularly maintaining 
septic systems, reducing contaminants from automobile use, and infiltrating roof and landscape 
runoff. 

In less developed systems, such as Peterson, Taylor, and Rock creeks where more rural lifestyles 
prevail, education efforts would also be effective in reaching residents to minimize stormwater 
runoff and reduce septic system failures, while enhancing and protecting ecosystem he;:tlth and 
thereby reducing future public costs for CIPs. To support stewardship efforts; BW 11 
recommends a demonstration site where citizens could view 1ivestock-k~eping BMPs and stream 
and wetland resto~tion techniques. . . . 

Public education programs seek to minimize threats .to public safety, property, and aquatic 
resources from flood damage; prevent water quality_degradation and habitat loss; and promote 
recharge and protection of groundwater. These programs should also promote leadership in 
protecting and enhancing basin resources through br~ad public education efforts that include 
residents, developers, construction contractors, and agency development inspection staff. The 
specific issues addressed and approaches used should be recommended to the Cedar River 
Council following discussions with these and other entities: SKCDPH, KCD, MIT, COE, 
Washington State University Cooperative Extension, Trout Unlimited, and other Puget Sound 
salmon enhancement groups, service clubs, and outr~ach efforts in the basin.· · 

Examples of current public involvement activities irtclude stream and wetland revegetation 
projects; storm drain stenciling; interpretive and litter signage; and adopt-a-stream programs that· 
include monitoring of water quality, fish runs, precipitation, or the effectiveness of mitigation 
measures (see the BWs 5, 6, and 8 and capital project recommendations). As the present basin 
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population of over 55,000 increases to 75,000 by the year 2000, and to 95;000 by 2010, a 
knowledgeable public will play an increasingly important role in protecting and restoring 
surface-water systems. -

Lead Entities: 
Cooperating Entities: 

Estimated Cost: 

WLRD, Renton 
CRC, KCSWD, Local hazardous waste management programs, MIT, 
SWD, WTD, SCS, USGS, WDFW, WSDOE, WCC, basin interest 
groups, private industry, MSE, TU, WFFA, DDES 
$212,000 for staff support over 10 years 

BW 15: Cedar River Council 

- Recommendation: A Cedar River Council should be established to provide a forum for 
.J leadership and broad participation in implementing the Cedar River Basin Plan. The Council 

should be staffed by a full-time coordinator. 

• 
-
• • 
I 

Discussion: A Cedar River Council would form a cooperative public/private sector alliance with 
a common interest in protecting and enhancing the watershed and implementing the Plan. The 
Council would provide a forum in which all entities, including the public, could participate in the 
process. 

A literature review indicates that watershed management bodies fall within a continuum between 
traditional agency technical groups and citizen coordinating councils. Technical management 
groups are primarily agency staff whose emphasis is on designing pre-determined capital projects 
for implementation. Due to this narrow focus, agencies have been largely unsuccessful in 
educating and engaging the public in the implementation process and have typically shown little 
initiative in seeking community resources that might accomplish more with less public expense. 
In contrast, citizen coordinating bodies generally do not include agency staff and tend to focus on 
public education. Because they are poorly connected to agency resource management and 
funding decisions, they tend to have little effect on the types of projects implemented . 

Based on a thorough review of the activities of over 35 watershed councils nationwide, four key 
roles appear to be especially helpful in expediting implementation of this Basin Plan: 

1. Building public/private partnerships and fund-raising; 

2. Fostering environmental stewardship; 

3. Facilitating interagency coordination; and 

4. Providing a forum for broad participation and leadership in watershed management issues. 

In addition, staffing and funding have been shown to be critical to the success of watershed 
councils. For this reason, creation of a Cedar River Council Coordinator position is 
recommended. The Coordinator would have the following responsibilities: 

1. Providing administrative support in coordinating meetings; 
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2. Identifying and pursuing outside funding; 

3. Coordinating with the Basin Steward Program (BW 16); 

4. Facilitating communication between the Council and basin residents; and 

5. Assembling and maintaining an information database to support Council activities. 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: 

WLRD 
Renton, KCD, KCNRD MIT, SWD, TU, COB, USFWS~ WDFW, 
private industry, basin interest groups, MSE, ODES 
$850,000 for staff support over 10 years 

BW 16: Basin Steward Program 

Recommendation: Implementing entities should designate staff to assist the WLRD Basin 
Steward in supporting the Cedar River Council, implementing plan projects, and developing the 
public education program (BW 14). The WLRD Cedar River Basin Steward priorities should · 

. include the following: · · 

1. Provide landowners and other basin residents with detailed information about CIPs, open 
space acquisitions (BW 4) in their community, gather their comments on project designs, and 
. assist in develop.ing easement and land purchase agreements; 

2. Coorditiate habitat restoration efforts with natural resource agencies and conununity groups; 

3. Work with the Cedar River Council CoordinatOr on actions affecting the Council (BW 15); 

4. Develop and coordinate the public involvement and education program described in BW 14; 

5 ... Resp~nd to citizen ap.d agency concerns and inquires; and 

6 .. Assis~ in gathering info~ation for the Basin Plan Evaluation program and prepare an annual 
"state offi.J.e b~in" report (BW.13). 

Discussion: To help implement and coordinate the range of recommend8tions in the Plan, the 
steward should function, in part, as a liaison. among basin residents, the public at large, and 
entities With interests in the Cedar River basin. In doing so, ·the Steward would play a central role 
in coor~ting implementation actions among all public and private b~in community members. 
The-intent of this approach is twofold: to expedite completion of the. Plan's projects.and · 
acquisitions, and to build a self-sustaining stewardship network where th~ basin community can 
cooperatively act in advancing the Plan's goals and objectives, with minimuni regulation. 
Another critical role of the Steward is to work with the Cedar River Council Coordinator in 
keeping the Council informed about implementation progress .through the annual "state of the 
basin" report. · 

The annual report would track Basin Plan implementation progress and recommend new 
strategies, such ·as plan amendments or revisions to the CIP list, in response to changing n~eds 
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and conditions in the basin. The report would be available to the public and other interested 
parties. 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: 

WLRD 
CRC, Community "interest groups, Renton, KCD, KCNRD DDES, 
MIT, SWD, TU, COB, USFWS, WDFW, MSE, WFFA, WCC, private 
industry, basin interest groups. 
$850,000 for staff support over 10 years 

BW 17: Aquifer Protection and Base Flow Maintenance 

Recommendation: To protect the water quality of aquifers, maintain groundwater recharge and 
stream base flows, and improve the coordination of water and aquatic resource management in 
the Cedar River basin, the following measures should be taken: 

1. Renton and King County should convene a multi-agency, interjurisdictional technical 
committee composed of representatives of groundwater purveyors and other appropriate 
participants to: 

a) Review the basin groundwater purveyors' wellhead protection programs to identify 
elements, actions, and recommendations that are relevant to basin watershed 
management. 

b) Assess the overall effectiveness, comprehensiveness, and coordination of.groundwater 
management and protection activities within the basin. · 

c) As indicated by the review and assessment (items a and b above)," make recommendations 
to the Cedar River Council on the integration of groundwater management goals, 
strategies, objectives, and actions into the basin's watershed management program. 

2. Aquifer recharge and stream base flows should be protected within the basin planning area by 
infiltrating stonilwater runoff wherever feasible, by encouraging retention of forest cover, 
and by limiting impervious surfaces (see BW 21: Infiltration as a Stormwater Mitigation 
Treatment, and BW 23: Forest Incentive Program). 

3. Aquifer water quality should be protected by reducing the introduction of pollutants into 
drainage waters (see BW 9: Improvement of Water Quality from Road Drainages and Urban 
Areas, BW 1 o: On-Site Septic System Pollution, MS 10: Stormwater Quality in 
lndustriaVCommercial Areas, and ST 1: Madsen Creek Water Quality) and by treating 
stormwater to remove pollutants (see BW 12: Water Quality Treatment Standards, and MS 
11: Treatment oflnterstate 405 and SR-169 Stormwater) in both existing and new 
development. 

4. Public awareness of the relationship of surface and groundwater and involvement in 
protection and conservation of surface and·groundwat~r resources should be enhanced (see 
BW 14: Water Resources Education and Public Involvement and BW 16: Basin Steward 
Program). 
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Discussion: The Cedar River basin is a major sourqe of groundwater-based drinking water for 
the cities of Renton and Kent as well as numerous, small public and private water systems within 
the basin. The number of people served by these systems as well as the number of systems will 
grow as development proceeds to planned levels. Groundwater is not only a significant-basin 
resource in its own right; it is also strongly connected to both surface-water quantity and quality 
and to land use. Land-use regulation and land-use activities have a significant impact on whether 
groundwater remains a source of clean water for people, fish, and wildlife. 

Given its broad representation, the Cedar River Council has the potential.to pursue an adaptive 
management strategy that can assess and promote actions recommended by wellhead protection 
programs and other processes targeted specifically for the protection of groundwater as they are 
developed in the future. Groundwater purveyors in the basin are required by the Washington 
State Department of Public Health (WSDPH) to develop Wellhead Protection Programs to 
identify pollutant sources within the area that contributes to the well and to notify those 
responsible, either individuals or regulatory agencies, of the need to take steps to protect the 
water supply. Development of proactive management strategies for pollution prevention is an 
optional component of a wellhead protection program. The City of Renton is currently preparing 
a wellhead protection program. In addition, the City of Kent and several small private purveyors 
within the basin are in the process of developing these plans. Additionally, a very limited 
hydrogeological study conducted by WLRD and the City of Renton is curreQ.tly underway. The 
study will summarize what is known about basin aquifers and develop recommendations 
regarding future groundwater data collection and analysis needs. 

This plan recognizes the connection of surface and groundwater quantity and quality. Hydrologic 
modeling shows that recharge of groundwater in the basin planning area has been reduced by· 
between 5% and 10% and that the loss will double in the future as the basin planning area builds 
out. Reductions in recharge affect stream base flows and potentially reduce the amount of 
drinking water available in basin aquifers, and can reduce the quantity and quality of salmonid 
habitat. Base flow reductions are especially critical to aquatic habitat in the summer and early fall 
when rainfall is minimal and streams are fed by water that has been stored in aquifers in the 

. . 

previous winter and spring. The net loss. of base flow to streams depends on several factors 
including land use, soils, method of wastewater disposal, the source of domestic water, and 
irrigation practices. · 

Hydrologic modeling indicates that the average summer base flow losses resulting from forest 
conversion to current basin planning area land cover have totaled approximately 13% for streams 
on the western side of the urban growth boundary, 4% for streams. on the rural, eastern side, and 
6% overall. This represents an average loss of approximately 2.2 cfs - slightly less than 1% of 
mean flow (255 cfs) of the mainstem Cedar River between July 1 and October 30. At future 
buildout, in the absence of actions recommended by this plan, losses of mainstem base flows will 
more than double, as will losses to tributary subbasin streams. In some subbasin tributary 
streams, projected,. future, unmitigated base flow reductions are more extreme. For example, 
Maplewood Creek is estimated to lose 20% and rural, resource-rich Peterson Creek and_Taylor 
Creek will lose 16% and 23% respectively. However, with implementation of the stormwater 
infiltration and forest incentive program recommended iri this Plan, these future losses can be 
reduced. 
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Pollutants associ~ted with activities throughout the basin can adversely affect the quality of 
groundwater. Efforts to reduce the introduction of pollutants into the surface water (source 
control) and removal of pollutants from stormwater :(treatment) will also reduce the introduction 
of pollutants to aquifers. Pollutants of particular concern for the preservation of potable water 
supplies include nitrates, bacteria, an,d toxics (metals, organics), and sources include human and 
animal wastes, improper disposal of hazardous wastes, commercial and industrial activities, and 
automotive use. 

The Plan's education program should include a water resource component that stresses the 
interconnections between surface and groundwater, pollutant sources and transport, potential 
aquifer contamination, the importance of comp~hensive management programs, and their role in 
preventing problems. The education activities carried out by the basin steward and public 
involvement programs should strive to convey these connections and their relationship to the 
well-being of basin residents and aquatic resources. See BW 19: Retention/Detention Standards, 
BW 20: Ravine Protection Standard, and BW 21: Infiltration as a Stormwater Mitigation 
Treatment. 

Lead Entities: Renton and King County. 
Cooperating Entities: Kent, WSDOE, MIT, USGS, WDFW, SWD, and others as noted in 

referenced basinwide recommendations. · 
Estimated Cost: $100,000 for staff support over 3 years 

BW 18: Urban Stormwater Management Initiative 

Recommendation: King County and the City of Repton should initiate an urban stonnwater 
program that helps minimize costs and land areas required to meet stonnwater treatment goals 
and objectives described in this Basin Plan. The program would apply to all areas of Ginger 
Creek, Molasses Creek, Madsen Creek, Maplewood 'Creek, ~d Orting Hill subbasins and the 
Mainstem subarea that are within the Renton Urban Growth boundary (Figure 4-1) and should do 
the following: 

1. Promote economically viable land-development practices that reduce the rate and quantity of 
stormwater runoff, protect surface and groundwater quality, and minimize or eliminate losses 
of groundwater recharge. Techniques to accomplish these objectives include: 

a) Reduction of stonnwater runoff peaks and volumes by constructing less impervious and 
semi-pervious area through clustered housing units, reduced street widths, multiple-use 
buildings, and other methods. 

b) Lowering pollutant loadings to streams by covenng parking ~eas, connecting vehicle 
wash pads to sewers, and promoting new techl1.ologies to clean and filter street runoff. 

c) Preserving or increasing groundwater recharge by infiltrating stormwater runoff, retaining 
forest cover, and other appropriate measures. 

2. Encourage use of shared treatment facilities by neighboring development projects through 
developer education programs explaining their benefits and through expedited permit review 
processes; 
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3. Perform a joint King County/City ofRenton study to analyze the feasibility of regional 
treatment facilities (e.g., tightlines, RID ponds, infiltration ponds) that would identify 
potential sites, designs, and environmental impacts; and 

4. Publish and distribute (King County/City of Renton jointly) a pamphlet on urban stormwater 
treatment options in the Cedar River basin that includes basic infonnation and guidance on 
techniques, siting, permitting, and infonnation sources. 

Discussion: This program is designed to promote efficient utilization ofland and accommodate 
population growth within the Renton urban growth boundary in compliance with the intent of the 
Growth Management Act while also meeting the surface and groundwater treatment and resource 
protection goals described in this Plan (see BWs 9, 12, 19, 20, and 21). 

Reducing impervious area per capita or per residential unit(# 1 above) would lower the costs of 
drainage facilities by downsizing conveyance, RID, and water quality structures and BMPs. 
Clustering of development reduces street lengths and roof area per residential unit while 
providing greater green space, thereby enhancing the urban environment. 

Source control BMPs (# 1 above) prevent rainfall and runoff from coming into contact with 
pollutants. This method of water quality control is less costly and more effective than treatment 
to remove pollutants from runoff~ater after contact has occurred. If source control methods are 
diligently applied it may be possible to reduce the size or number of water quality treatment 
facilities. 

Infiltration ofroofdownspout runoff(# 1 above) would be encouraged through outreach and 
education. RevisionS to the 1990 Surface Water Design Manual will make this technique much 
more widely applicable and will allow "detention credits" that redu~e the size of RID facilities. 
Information about the hydrologic, land-use efficiency, and cost benefits of this technique needs · 
to be developed and widely disseminated to the public and the development community. 

Shared treatment facilities (# 2 above) would take advantage of economies of scale and facility 
siting opportunities to reduce construction costs and land consumption by stormwater quality and 
quantity treatment facilities. Information on shared facilities needs to be more widely available to 
the public and. the development community.. . . .. . 

·Regional stonnwater facilities(# 3 above) have the potential to reduce overall costs, minimize 
land consumption, and encourage land development in a targeted area; however, financing, 
siting,· design, land acquisition, and permitting are often beyond the capability of individual 
private developers or public ·agencies given competing demands for limited funds. For thi~ 
reason, King County and the City of Renton should undertake a phased study of regional 
facilities. If initial findings identify appropriate sites and potentially cost-effective alternatives, 
partnerships with private developers should be pursued to assist in detailed design, financing, and 
construction of projects. 

There are currently several techniques and approaches that can reduce the amount ofland 
consumed by stonnwater-quantity.and quality control facilities~ Revisions to the 1990 Surface 
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Water Design Manual and recommendations made in this Basin Plan will probably increase 
those opportunities. Yet, documentation of thes~ te~bniques is scattered within various manuals 
and plans and is not necessarily focused on the Cedar River basin or urban growth areas. In order 
to gain wider acceptance and application of these approaches, King County and the City of 
Renton should publish guidelines in a pamphlet or other suitable format(# 4 above) that utilizes 
basin-specific information garnered from the basin-planning process to promote their appropriate 
use within the UGB. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

DOES, Renton 
WLRD 
$296,000 for staff support over 10 years 
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BW 19: Retention/Detention Standards 

Recommendation: New development shall not allow undetained or inadequately detained runoff 
to increase downstream flooding, erosion, and sedimentation, or damage downstream aquatic 
resources. To prevent these problems, all runoff from newly constructed impervious surfaces 
shall be retained, preferably infiltrated, on-site to the maximum extent feasible (see also BW 21). 
Retention and infiltration of stormwater using infiltration basins, dispersion trenches, splash 
blocks, and other techniques shall be utilized to the maximum extent allowed by the King County 
Surface Water Design Manual. A qualified soils engineer, geo-technical engineer, or geologist 
shall certify that the project design maximizes the use of on-site stormwater retention and 
infiltration. All runoff that is not infiltrated shall be controlled with one of four levels of RID 
facility consistent with current and future resources and problems in the different tributary 
subbasins as summarized by catchment in Table 4-3. Within the urban area under its jurisdiction, 
the City of Renton may opt to apply alternative stormwater control measures such as regional 
detention ponds, tightlines, or other innovative means (see BW 18: Urban. Stormwater 
Management Initiative) in place of the on-site detention requirements shown in Table 4-3. Any 
alternative measures allowed Will be demonstrably comparable or superior to the requirements 
shown in Table 4-3 in terms of the level of protection and benefits they provide to the immediate 
downstream drainage system and Cedar River basin at large. This recommendation shall apply to 
the entire basin planning area including all tributary subbasins except those plateau areas that 
drain directly over the steep mainstem valley side walls or via short, steep, unnamed tributaries 
traversing the valley walls as specified in BW 20: Ravine ·Protection Standard. 

RID Levels are defined as follows: 

Level 0 - No RID Facilities Required. In conformance with the Direct Discharge provisions of 
Section 1.2.3 of the 1990 King County Surface Water Design Manual (Design Manual), RID 
requirements may be waived in catchments assigned Level 0 RID if a regional facility has 
adequate capacity or discharge to a ''Receiving Water' is possible. Additionally, in tributary 
catchments where an analysis conducted as part of this Basin Plan suggests that the risks of not 
providing Level 1 detention are very low in caparison with the costs of providing detention, it is 
recommended that no RID facilities be required for future development. Appropriate water 
quality requirements, as stated in the Design Manual, however, still apply. 

See Table 4-3 for catchments where Level 0 RID is allowed. 

Level1-l-10 Peak Flow Frequency RID Standard. Runoff from all development projects in 
catchments assigned Levell RID that is not treated by infiltration shall be detained by RID 
ponds that meet a minimum (Levell) peak flow reduction standard. Upon inclusion ofthe King 
County Runoff Time Series (KCRTS) in the revised Design Manual that will replace the 1990 
manual, ponds shall be designed as follows: 

1. Ponds shall be designed using KCRTS such that post-development 2~year and 1 0-year 
discharges shall not exceed their pre-development level. A 20-percent volumetric safety 
factor should be added to ponds meeting these criteria. 
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In the interim until the revised manual with KCRTS is adopted: 

2. The 7-day Design Storm Method shall be used to size ponds that reduce post-development 
2-year and 10-year peak discharges to their respective pre-development levels. A 30-percent 
volumetric safety factor shall be added to ponds using the 7 -day Design Storm Method. 

See Table 4-3 for catchments where Levell RID is required: 

Level2 - Peak Flow Duration Control RID Standard. Runoff from all development proposals 
in catchments assigned Level 2 RID that is not treated by infiltration shall be detained by RID 
facilities that meet a minimum (Level2) peak flow duration standard. Upon inclusion of the 
King County Runoff Time Series (KCRTS) in the revised Design Manual, which will replace the 
1990 manual, ponds shall be designed as follows: 

1. KCRTS shall be used tc,> design ponds such that post-development flow durations shalJ not 
·exceed pre-development flow durations above 50% of the pre-development 2-year, 1 0-year, 
25-year, and 50-year peak annual flow levels. A 1 0-percent volumetric safety factor shall be 
added to facilities meeting these criteria. 

In the interim until the revised manual with KCRTS'is adopted: 

2. Ponds shall be designed using the Soil Conservation Service-Santa Barbara Urban 
Hydrograph, 24-hour Storm Method described in the 1990 Design Manual such that 
post-development 2-year, 10-year, and 100-year·storm flows do not exceed pre-development 
storm flows equaling 50% ofthe 2-year, 2-year, and 10-year flows, respectively. A 
30-percent volumetric safety factor shall be added to facilities meeting these criteria. 

See Table 4-3 for catchments where Level2 RID is required. 

Level3- Lake and Wetland Peak Stage Frequency and Duration RID. Runofffrom all 
development proposals in Level 3 catchments that is not treated by infiltration shall be detained 
by RiD facilities that meet a minimum (Level 3) open water peak stage frequency and duration 
control standard. Upon inclusion of the King County Runoff Time Series (KCRTS) in the revised 
Design Manual, which will replace the 1990 manual, ponds shall be designed as follows: 

1. KCRTS shall be used to design ponds such that post-development flow durations shall not 
· exceed pre-development flow durations above SO% of the pre-development 2-year, 10-year, 

25-year, and 50-year peak annual flow levels and post-developed 100-year peak hourly 
discharge shall not exceed the pre-developed 1 00-year level. A 1 0-percent volumetric safety 
factor shall be add~ to facilities meeting these criteria. 

In the interim until the revised manual with KCRTS:is adopted: 

2. Ponds shall be designed using the Soil Conservation Service-Santa Barbara Urban 
Hydrograph, 24-hour Storm Method described in the 1990 Design Manual such that 
post-development 2-year, 10-year, and 100-year storm flows do not exceed pre-development 
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storm flows equaling 50% of the 2-year, 2-year, and 10-year flows, respectively. A 
40-percent volumetric safety factor shall be added to facilities meeting these criteria. 

See Table 4-3 for catchments where Lev~l 3 RfD is required. 

Level 4 - Special RID Requirements (Large Site Drainage Review in revised manual). 
Stormwater runoff from Level 4 catchments shall be custom-designed to achieve specific goals 
such as restoration of streamflow characteristics that have been radically altered by surface 
mining activities. 

See Table 4-3 and specific subbasin descriptions for designation of areas requiring Level 4 RID 
and a description of special RID requirements. 

Relationship to Other Drainage Codes and Standards: 

The Retention/Detention Standard is intended to supplement existing County drainage 
requirements and work in concert with other recommendations of this Plan, specifically: 

1. Levels of RID Requirements. The flexibility to apply different levels.ofRID facility 
performance to achieve suitable levels of downstream protection depending on basin 
proble~s and conditions is specifically recognized in Section 3.3 of the 1990 Design Manual. 

2. Thresholds and Exemptions for RID Requirements. Levels 1, 2, 3, and 4 drainage 
requirements listed above may be waived only for development proposals that construct less 
than 5,000 square feet of impervious surface area or increase 100-year peak flow rate by less 
than 0.1 cfs. This threshold and exemption substitutes for those listed in Section 1.1.1 of the 
1990 Design Manual and is consistent with the proposed 1996 manual update. Upon 
adoption of the replacement to the 1990 Design Manual, this threshold may be raised to 
10,000 square feet of impervious area as provided for under "Small Site Drainage Review" in 

· the new manual. 

3. Relationship to Water Quality and Infiltration. Before discharging· into a natural stream or 
other water body, runoff must receive water quality treatment according to Core and Special 
Requirements in the current Design Manual or as superceded by the revised Design Manual . 

4. Relationship to the Ravine Protection Standard (BW 20). The Ravine Protection Standard 
shall take precedence over the RID standards cited in Table 4-3 and shown in Figure 4-2 for 
properties that drain via steep unnamed tributaries or directly over steep valley walls as 
described in BW 20. See also the Landslide Hazard Drainage Area requirements of the 
revised Design Manual. 

Discussion: 

General - The RID standards described in this recommendation are designed to work in 
combination with other recommendations in this Plan inc~uding the BW 20: Ravine Protection 
Standard, BW 21: Infiltration as a Stormwater Mitigation Treatment, and specific subbasin 
recommendations to achieve the off-site drainage mttigation described under Core Requirement 
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#2, Task 5 of the 1990 Design Manual or as superceded by the revised Design Manual. This is 
accomplished by reviewing conditions downstream.ofevery subbasin catchment as documented 
in the Cedar River Current and Future Conditions Report and melding this information with 1 •• 

other programmatic and CIP recommendations contained in this Plan to determine appropriate 
levels ofRID requirements. The range of these requirements spans performance or design criteria 
for runoff control that are both less stringent and mqre !stringent than the single standard typically 
required by the County because additional knowled~e gained from the basin-planning process 
allows the prescription of more selective~ effective, Jlll~ efficient RID mitigation. 

Description of levels and method of level·selectio~ - Levels 0 through 4 represent increasingly 
stricter RID standards. Levell and Level2 RID are required for the vast majority of catchments 
as shown in Table 4-3. Each level is discussed below in numerical order. 

Level 0 RID drainage areas have been identified where new development may qualify for an RID 
exemption. To qualify for this exemption, new development projects in Level 0 areas must 
demonstrate to the satisfaction ofDDES that the exemption will not result in either the 
aggravation or creation of a significant drainage or water quality problem. If this can not be 
demonstrated, then Levell RID requirements shall be applied to the project. The following Level 
0 areas have been identified within the Cedar River"J:Jasin: 

1. Cedar River valley floor areas of mainstem catchn)ents 1 through 17 where direct discharge. 
to a ''receiving water" may be allowed as provid~d in the Design Manual; 

. . 

2. The upperportion.(approximately 70 acres) of Summerfield subbasin where new 
development may be able to connect to an existing King County regional tightline that was 
designed with sufficient capacity to accommodate future development and non-erosively 
·conduct flows from the plateau to the Cedar River, a ''receiving water'' as designated in the 
Design Manual;· 

3. Ginger Creek subb~in. Less than 10% of this highly u,rbanized, 634-acre subbasin is 
available for future development. Hydrologic analysis indicates that exemption of ali future 
development from RID requirements will not increase peak flows in the creek by mor~ than 
10% over current conditions. This potential increase in peak discharge is not expected to · 
cause any significant flooding or erosion problems in the creek. The creek system does not 
support any significant resource areas (SRAs ). 

Levell RID is designed to prevent new development from causing increases in the magnitude 
and frequency of downstream flooding problems. Both KCRTS and the 7-day Design Storm 
Method anticipate the intent of the Design Manual, which is .to actually maintain 
post-development 2-year through 1 0-year peaks at their pre-development levels considering 
realistic precipitation conditions in this region. Analysis shows that the two alternative design 
methods result in ponds of very similar size. Under ideal conditions, ponds designed by these 
two methods will mitigate peak discharges from the 2-year to approximately the 1 00-year return 
period. However,·experience shows that performanc~ in the field is generally far from ideal 
because of imperfect siting~ construction, maintenance, and other factors. The volumetric safety 
factors are applied so as to achieve 2-year to 1 0-year peak fl,ow control under realistic, field 
conditions. 
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The content and intent of Levell RID requirements are similar to previous Plans, except that 
KCRTS has been subsiituted for continuous hydrologic simulation using the Hydrologic 
Simulation Program FORTRAN computer model. KCRTS is designed to bring the accuracy of 
continuous hydrologic modeling to RID design in a highly accessible, user-friendly software 
package, which should greatly reduce design costs. 

In assigning RID requirements to catchments, Levell or higher was chosen wherever potential 
future development was of sufficient magnitude to cause an increase of greater than 10% in the 
magnitude of2~, 5-, 10-, 25-, and 100-year peak creek flows. The cost of Levell RID is highly 
variable but may amount to several thousand dollars per residential lot. However, considering 
past experiences of flood damages in this basin, and large projected ·increases in creek flows in 
all subbasins except Ginger Creek (see Figure 4-2) absent Levell mitigation, the benefits in 
prevented damage are estimated to substantially outweigh the costs of mitigation and properly 
allocate those costs to the source of additional load to the drainage system. 

Level 2 RIJ) is designed to prevent the initiation or aggravation of existing channel erosion and 
instability. It is a durational standard that limits the time span during which post-developed flows 
exceed an erosion-causing threshold to its predeveloped level. Level 2 RID may double the size 
of RID facilities and substantially increase per lot costs over Levell RID. Therefore, Level2 
RID is required only in catchments where the addition;U downstream damage or lost value of not 
requiring Level 2 RID is judged to be substantially greater ~ the cost of providing it. 
Typically, this occurs in one or a combination of the following circumstances: 

1. Where the Cedar River Cu"ent and Future Co.nditions Report has identified existing 
downstream erosion, channel stability, or other flooding problems associated with excessive 
water levels that will be significantly aggravated in the absence of upstream Level 2 RID 
protection and are likely to cause damages requiring substantiai public and/or private 
expense; 

2. The Cedar River Cu"ent and Future Conditions Report· has identified downstream 
regionally significant resource areas (RSRAs) that will be significantly damaged in the 
absence of upstream Level2 RID protection; or 

3. There are substantial existing or proposed channel stabilization, stream habitat, drainage, or 
other public projects that will be significantly damaged by increases in erosive flows in the 
absence of upstream Level 2 RID protection. 

Level3 RID represents a variant ofLevel2 RID that is effective in mitigating increases in peak 
water level frequencies and durations of lakes, closed depressions, and open water wetlands. It is 
only recommended when application of lesser RID standards is expected to result in significant 
or widespread damage to aquatic resources, homes, or shoreline property. 

Level 3 RID is recommended in catchments P6 and P7 because of current road and property 
flooding problems around the shoreline of Lake Desire. These problems may be solved in the 
future as a result of a project to raise the road (see CIP 3151) and a program to maintain the 
lake's outlet channel (see PC 1). If future monitoring indicates that implementation of these 
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measures has solved the lake level problems, then RID requirements should be changed to allow 
either direct discharge of stonnwater to the lake by pipeline, or Level2 RID. Water quality 
requirements would not be affected by this change. 

Level4 RID (Large Site Drainage Review in revised the manual) is customized RID for rare, 
specialized situations in which standards that control the magnitude of peak discharges or their 
durations such as Level 1 and Level 2 RID do not provide adequate mitigation for current or 
anticipated future problems. Level4 is perfonnance oJi_ented and is only recommended within 
one subbasin of the Planning area. 

In the Cedar Hills subbasin, special analysis and design are required to restore creek flows that 
have been drastically altered by surface mining. This includes not only winter, peak flow 
mitigation, but seasomtl flow patterns including summ~ base flows. Level 4 RID mitigation 
should be coordinated with water quality restoration for maximum efficiency. In recognition of 
the level of analysis and review required to meet restoration objectives, it is recommended that 
any subdivision of previously surfaee mined land be required to perform a Master Drainage Plan. 
This proposal is justified in order to achieve a reasonable level of restoration of streamflow that 
would otherwise not occur as the result of standard subdivision drainage review. 

Lead Entity: · 
Cooperating Eiitities: 

Estimated Cost: · · 

DDES 
KCDNR, WLRD, Drainage Investigation & RegUlations Unit to 

. provide technical support and review as needed for Level 4 · 
requirements 
$59,000 for staff support over 10 years 
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Table 4-3 Tributary RID Req~irements - Justification by Specific Catchment 

Subbasin and Trib# RID Justification Conunent 
Catchment LCvel 

Mainstem Cedar River 0299 o• Insignificant benefit of RID. Cedar River Applies to valley floor lands with direct 
MSl through MSlS i is a designated receiving water. discharge to Cedar River. Otherwise 

Level 1 applies on valley floor. For 1 
platesus see BW 20. 

Mainstem Cedar River 0299 o•. Insignificant benefit of RID. Cedar River Level 0 only with direct discharge to 
MS16,MS17 is a designated receiving water. CedarRiver,otherwise,Level 1 

required. 

Ginger Creek 0300A o• lnsign~ficant benefit of RID. Limited Require downstream analysis to 
81,82,83 future development. Less than 10% intersection of Lake Youngs Way SE 

increase in future peak flows. No and Royal Hills Drive SE. Small but 
significant current RID in pi!IU· No nonzero risk of increased channel 

I 
significant current problems: No SRAs erosion. 
present. Ample conveyance capacity. 

Maplewood Creek 0302 2 Avoid future aggravation of significant Basin on urban side ofUGB. Low 
MW1, MWl, MW3 0303 current erosion problems, Protect projected % future forest cover. 

recommended $500,000 channel 
stabilization/habitat project 

Molasses Creek 0304 2 Protect SRA stream habitat. Prevent Basin on urban side ofUGB. Low 
F1,Fl,F3,F4 aggravation of current stream stability projected % future forest c~ver. 

problems. 

Madsen Creek 0305 2 Protect large public investment in stream History of catastrophic landstiding and 
Ml,Ml,M3,M4,MS, 0306 and sewer tine stabilization and LSRA sediment transport. Continued risk of 
M6 stream habitat and wetland. future problems. 

Orting Hill 0307 2 Prevent future public eXPenSe from History of small problems and drainage 
Jl, Jl, J3 aggravation of current stream stability projects to stabilize channel and improve 

problems. habitat. Urban side of UGB. Large future 
development potential. 

Summerfield 0311 o• Regional tighttine serves. upper half of Approximately upper 50% of subbasin 
SUI-upper subbi!Sin. can be served by existing tightline. 

Summerfield 0311 1 SWDM peak flow standard. Adequate Tighttine intercepts flow from upper half 
SUI-lower given reduction in creek flows resulting of subbasin. 

I from tightline construction. 

Cedar Grove 0308 1 SWDM peak flow standard. No Some risk of future channel erosion. 
COl, COl, CG3, CG4, 0309 significant problems or SRAs. 

• cos 0310 

- CedarHitls 0316A 1 SWDM peak flow standard. 
CH1,CH2,CH3-

' unmined ' 
Cedar Hills 0316A 4 Special design/Master Drainage Plan for Master Drainage Plan process 
CHI, CHl, CH3-mined all subdivisions regardless of size. Also recommended for custom design to 

known as Large Site Drainage Review in restore pre-mine water quality and 
the revised Design Manual.· quantity that has been radically degraded 

by mining. 

• RID exemption subject to DDES approval as per Basinwide Level 0 RID standards. 
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Table4-3 Tributary RID Requirements - Ju~tification by Specific Catchment 
(Continued) 

Subbasin and Trib# RID Justification Comment 
catchment Level 

Webster Lake· 0317 I SWDM peak flow standard. No SRAs Some risk of future erosion and channel 
WI,W2, W3 downstream oflakes. Minor current stability problems. 

erosion problems. Some risk of future 
erosion and channel stability problems. 

Taylor Creek 0320 2 Limit agravation of current significant 
Tl, T2A, T3, T4 to flooding and erosion problem. Protect 

0327 recommended public investment in flood 
and habitat projects (see Taylor Creek 
projects). 

Taylor Creek 0320 2 Protect RSRA stream habits'- SWDM i 

Tl, TS, T6, T7 to peak flow standard. Adequate to protect 
0327 resources with forest retention and 

•. low-density development. 

Peterson Creek . 0328 2 Protect RSRA stream and wetland habitat 
Pl,P2,P3,P4,P5 to from sedimentation resultinj from 

0334 . erosion of small steep ravines 
(0329..0334). 

Peterson Creek 0328 3 Reduce RID requirement to Level 2 or 
P6,P7 to direct discharge by pipe if monitoring 

0334. indicates that CIP 3151, PC 1, ancJ other 
measures have solved shoreline flooding 
problem. 

Peterson Creek 0328 2 Prevent sediment and phosphorus 
P8,P9 to transport to Peterson Lake. 

0334 

DorreOon 0336 1 SWDM peak flow standard. Some risk of future erosion and flooding 
MVl, MV2, MV3, 0336A problems. 
MV4 0337 

Rock Creek 0338 2 Protect RSRA stream habitat Stonnwater infiltration feasible in most 
Rl, Rl, R3, R4, RS, 0339 .. catchments. 
R6, R7, R8, R9 

Walsh Lake 0341 I Adequate protection. Very high current Current erosion problems in ditch not 
WLl, WLIA, WL2 and future forest cover. related to limited residential 

development. 

;· 
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BW 20: Ravine Protection Standard 

Recommendation: For those properties on slopes and plateaus that drain directly over the steep 
side slopes of the mainstem, Cedar River valley, or via steep, unnamed tributaries, new 
development shall not allow undetained or inadequately detained runoff to flow down the steep 
side slopes of the Cedar River valley. To accomplish this objective, one of three alternatives 
must be used; in order of decreasing preference they are: 

t. On-Site Retention. All runoff from newly constructed impervious surfaces shall be retained 
on-site to the maximum extent feasible, consistent with underlying zoning (see also BWs t9 
and 2t). The current limitations on infiltration, stated in section 1.2.3 of the t990 Design 
Manual, should be reevaluated in subsequent update_s of the Design Manual. More 
permissive retention criteria should be applied once adopted. 

2. Piping. Runoff from all development proposal~, except single-family building permits and 
those that achieve tOO-percent on-site retention, shall be conveyed downslope to the Cedar 
River valley via continuous pipeline(s) and retained on a site as near the valley sidewall as 
possible, if feasible. Connection into an existing pipeline by subsequent downslope 
development projects is required if feasible. 

The discharge of all pipelines shall be nonerosive, flowing either directly into the Cedar 
River or to an open channel that is demonstrably stable from the point of discharge to the 
river. If discharge is made into a natural open channel upstream of the Cedar River, peak rate 
control of the pipeline discharge to at least Leve~ t standards (see BW t9) shall be required . 
All outfalls shall comply with existing Shoreline and wetland regulations. 

Pipeline installation sh~l be above ground wherever feasible and shall be above ground over 
all Erosion or Landslide Hazard Areas as defined by King County's Sensitive Areas 
Ordinance. Pipeline routes shall avoid ravine valleys wherever feasible. 

3. Enhanced RID. New developments that cannot achieve tOO-percent on-site stormwater 
retention and are not required to construct a new pipeline or connect to an existing one (in # 2 
above) shall provide on-site detention to Level2 ofBW t9: Retention/Detention Standards, 
presuming that the downstream analysis shows no resulting problems. 

Before discharging into a natural stream or water body, runoff shall receive water quality 
treatment according to Core and Special Requirements in the Design Manual. Water quality 
treatment shall be achieved by infiltration or other methods of on-site retention if feasible and 
permitted by drainage regulations or as described in BW 12: Water Quality Treatment 
Standards. 

The drainage requirements listed in # t-3 above may be waived only for development proposals 
-:~ that construct less than 2,000 square feet of impervious surface area. This threshold substitutes 

for those listed in Section l.l.t ofthe t990 Design Manual. The applicable impervious area shall 
exclude the area of driveways for single-family residential building permits and short plats. This -
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threshold may be lowered upon adoption of small-site detention standards by the WLRD 
Division. 

Relationship to Other Drainage Codes and Standards. The Ravine Protection Standard is 
intended to supplement existing County drainage requirements and to work in concert with other 
recommendations of the Cedar River Basin Plan. In particular: 

1. Because of the very low percentage of the river's tributary area affected by this 
recommendation, peak rate runoff control (Core Requirement #3 of the Design Manual) is 
not required for piped discharges, unless the discharge point is not the Cedar River, a· 
designated "receiving water." All facilities must convey the 100-year 24-hour design storm. 

2. All water quality treatment must occur prior to final discharge, as described in BW 12: Water 
Quality Treatment Standards. 

3. Discharge of runoff at the natural location (Core Requirement #1 of the Design Manual) may 
· be waived without need for a WLRD variance for pipelines constructed in order to satisfy 
this recommendation. 

4. The threshold for imposition of these drainage controls is lowered from those of the Design 
Manual to include all projects with 2,000 square feet or more of impervious surface. This 
threshold may be further reduced upon adoption of any subsequent update to the Design 
Manual. Any waiver from this standard is by site-specific review through the WLRD 
Division variance procedure. 

5. This recommendation supersedes the "West Cedar River Valley Ridge Critical Drainage 
Area," a Public Rule effective May 24, 1989, that will be repealed upon the effective date of 
~B~~~~ . . 

Administration. Upon adoption of this Plan by the Metropolitan Kirig County Council, this 
standard will be administered by DDES as an amendment 'to the Design Manual. 

Discussion: Erosion of the Cedar River valley sidewalls is an observable, historic condition-that. 
has natural causes but which has been dramatically accelerated by human activity. It has resulted 
in numerous examples of downstream property damage and temporary road closures. The 
sediment so eroded is then transported into the Cedar River, where it degrades aquatic habitat 
and water quality. In recognition of these problems, King County established the "West Cedar 
River Valley Critical Drainage Area" in 1989, which applied equivalent stormwater management 
requirements over part of the area covered by this recommendation. Since the time ofthat 
Critical Area designation, additional· ~vestigations for this Basin Plan and additional new 
developmenthave demonstrated that the problem is :riot limited to one area alone; 

In contrast to the East Lake Sammamish Basin Plan, which also established an area of "ravine 
protection," this recommendation establishes the desired performance (i.e., no inadequately 
deta~ed runoff draining over the steep slopes) but does not mandate the type of engineering 
structure to achieve this goal. In both plans the preference is· for on-site retention, but here the 
local geology is not favorable for infiltration except north of the Cedar River in and near Renton 
(catchments MS 1· and MS2). If ol)-site retention is not feasible for the entire stormwater volume, 
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the next most favored option in bqth plans ;is piping, because the certainty of achieving 
nonerosive discharge by this strat~gy is hiSh. However, in some cases the distances between 
affected parcels and the Cedar River valley, onto which the pipelines must discharge, are very 
great and will render pipes financially unfeasible. Enhanced RID, whose specific requirements 
are outlined in BW 19, is the best (and only feasible) option in such cases. 

The consequences of inadequate stormwater management in these areas is readily visible along 
the Cedar River valley, because much of the existing development was constructed without 
adequate controls. The most spectacular example enters the Cedar River from the left bank at 
RM 3.8, where the Maplewood slide was possibly triggered or at least amplified by uncontrolled 
runoff in a channel originating in catchment MS 3. Other examples include a long history of 
complaints of upstream sedimentation from the property owner at RM 12.1 on the mainstem, 
ultimately necessitating a pipeline constructed in 1992 for over $200,000 at public expense; and 
many small- to medium-sized debris fans that covered part or all ofSR-169 and Jones Road SE, · 
most recently during the storms of 1990. 

The intent of this recommendation is to ensure that the cost of stonnwater management is borne 
by the projects that create the potential problemS, not the downstream property owners who must 
otherwise receive those problems. Based on site-specific analyses for the equivalent 
recommendation in the East Lake Sammamish Basin Plan, this recommendation could add up to 
several thousand dollars per residential lot to the existing cost of stormwater manageinent. Based 
on the experience in this basin, however, even greater costs are likely to be borne, over time, by 
downstreain property owners and the. public in the absence of adequate stormwater management. . . . . 

Lead Entity: 
Coop~ting Entities: 

Estimated Cost: 

DDES 
KCDNR, WLRD, Drainage Investigation & Regulations Unit to 
provide technical support and review as needed 
Costs are included in BW ·19 

BW 21: Infiltration as a Stormwater Mitigation Treatment 

Recommendation: The following measures are recommended to promote stormwater infiltration 
for the purposes of reducing flood damage, recharging aquifers, preserving base flows, protecting 
aquatic habitat, and improving water quality throughout the Planning area: 

1. For new development, retention and infiltration of stormwater using infiltration basins, 
dispersio~ trenches, splash blocks, and other techniques shall be utilized to the maximum 
extent allowed by the King County Surface Water Design M~nual. A qualified soils engineer, 
geo .. technical engineer, or geologist shall certify that the project design maximizes the use of 
on-site stonnwater retention and infiltration (see also BW 19). 

2. The Basin Steward (BW 16) should assist in implementing a program to retrofit existing 
structures so that roof runoff is infiltrated. This could be a component of the Small-Scale 
Watershed Restoration·and Enhancement Program (BW 5) in existing residential areas, with 
the goal of improving hydrologic conditions in salmonid-bearing; urbanized tributaries such 
as the Madsen, Maplewood, and Molasses Creek subbasins. The program should include: 
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a) Provide educational opportunities and information to homeowners on the benefits of 
infiltration to stream, wetland, and lake hydrology and habitat; 

b) Conduct small cooperative projects with homeowners on suitable sites to take roof runoff 
off-line from the surface drainage system for infiltration into retrofitted roof downspout 
systems; and 

c) Identify and carry out additional innovative, cooperative projects with homeowners to 
augment infiltration and reduce direct stormwater runoff, such as the re-routing of roof 
runoff to abandoned septic systems in urban areas that have recently been connected to a 
sanitary sewer. 

Discussion: This recommendation is intended to preserve, as much as possible, the undisq.u-bed 
hydrologic regime of wetlands, lakes, aquifers, and streams-including maintenance of 
groundwater recharge and stream base flows, attenuation of flood flows, and improvement of 
water quality. As noted in the 1990 Design Manual, stormwater infiltration is by far the ~ost 
effective mechanism in preventing adverse impacts to the surface-water system. Additionally, 
mediUD).-textured soils possess physical, chemical, and biological characteristics that make the 
soil an effective treatment medium for metals and other pollutants. · · 

. . I 
To date, infiltration technology has not been widely implemented as a runoff mitigation 
technique partly because restrictive language in the Design Manual has limited its application to 
coarse-textured soils covering a small minority of urbanizing lands in King County. It is · 
anticipated that the next manual revision will relax those restrictions to make infiltration 
techniques much more widely applicable. However, infiltration for new projects anticipates the 
revised Design Manual, but substitutes the manual's preference for infiltration to a "requirement 
where feasible" because of a basin-wide need to promote recharge .of groundwaters and prevent 
further degra4ation ofbase flows and protect habitatinboth the tributaries and mainstem.ofthe 
Cedar River. 

fu urbanized subareas in the Cedar River basin, roof downspouts are often directly connected to 
the surface drainage system. Therefore, roof runoff contiibutes to rapid rises in streamflow and 
aggravates current flooding and erosion problems. ·An· education and action program that 
includes infiltration of residential roof runoff would help citizens understand their drainage 
system and accept a share of responsibility for both downstream resources and problems. 
Remedial rerouting of roof runoff to the soil profile would alleviate current problems aSsociated 
with peak flows and enhance stream base flow. As s~wer service is extended to currently 
unsewered are~, groundwater-fed base flows will sqffer a loss ofpercolation as septic drain 
fields are abandoned. Re-routing of stonnwater to a~andoned septic systems would provi9e a 
low-cost opportunity to compensate for this loss. 

Lead Entity: 
Cooperating Entity: 
Estimated Cost:. 

.WLRD 
DDES 
fucluded in BW 16 
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BW 22: Erosion and Sedimentation Control Standards 

Recommendation: King County is currently cond~cting a comprehensive temporary erosion and 
L sedimentation control (TESC) program, in lieu of seasonal clearing requirements, to control 

erosion and sedimentation .from construction sites. Should this evaluation show that the TESC 
program is not as effective as seasonal clearing and grading restrictions, then seasonal clearing · 
and grading restrictions should be required within the Cedar River basin. 

• 
•• 

I. 
I 

Discussion: The TESC program is evaluating the effect of bare ground construction on erosion 
and the impacts of erosion, sediment, and phosphorus loadings on fish populations, aquatic 
habitat, and water quality. The program includes both educati~n and enforcement of current 
regulations. 

Construction-related activities can release fine sediment into streams and wetlands at a rate over 
1,000 times that of fully forested ground. In western Washington, most of that release occurs 
when rainfall is greatest. Conscientious application of the erosion control measures encouraged 
by the TESC program can reduce this sediment release by 50 to as much as 90%; equivalent 
reductions can be achieved by simply covering a construction site during the wettest six months 
oftheyear. · 

Each ~ethod has advantages and disadvantages; in particular, seasonal restrictions are simple to 
enforce, reliable, and highly effective, but they also may place greater economic and logistic 
burdens on developers. Where greatest certainty of effectiveness is needed-particularly adjacent 
to the basin's highest quality wetlands and RSRA stream reaches (identified in BW 3 and 
corresponding subarea sections }-seasonal clearing restrictions are the favored approach Unless 
and until the TESC program is proven to be at least as effective. 

Lea4 Entity: 
Cooperating Entity: 
Estimated Cost: 

DDES 
WLRD 
Included in existing programs 

. BW 23: Forest Incentive Program 

Recommendation: An incentive program to encourage landowners to retain ·their forest in the 
rural areas of the basiJ:l should be implemented. Retaining forest cover in the long term is the best 
way to ensure that the Cedar River has clean, stable streams. The intent is not to discourage 
harvesting of marketable timber, but to encourage replanting of trees after harvesting so the land 
stays ~ fQrest use over the long term rather than bei~g converted to other uses. 

The forest incentive program should include the following elements: 

1. Tax Relief~ Landowner~ should be assisted in preparing applications for Timber Land and 
. Public Benefit Rating System current use taxation programs. The Public Benefit Rating 
System should be modified to give extra points for forest retention. Legislation will be 
pursued with King County Council to make this change to the Public Benefit Rating srstem. 

2. Direct Assistance - A new forester position should be created, consistent with the Fan)l and 
Forest ~tiative currently being developed by King County, to give technical assistance on 
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forestry practices and permit requirements and to provide tax reduction program information. 
The forester would also assist with timber management plans and site restoration, and would 
work out of the King County Department of Natural Resources (KCDNR). 

3. Stewardship Classes and Master Forester Program~ More low cost forestry classes should be 
offered in the Cedar River basin in cooperation with the Washington State Department of 
Natural Resources (WSDNR), the King County Department of Development and . 
Environmental Services (DDES), Washington StatF University Cooperative Extension, King 
Conservation District (KCD), and KCDNR. Lando\vners participating in these classes 
develop their own forest management plan for their land. A program similar to the "master 
gardener" program should be developed for forestry in conjunction with the stewardship 
classes. "Forest Advisors" would be trained in for~st best management practices and then 
commit to doing community service to. share their lm.owledg~ with other landowners in the 
basin. ' 

4. :Demonstration Site ~ A working forest demonstration site shoul~ be developed so that 
landoWners can see first hand small scale forest management practices. The site would show 
alternative forest practices (shelterwood or selective cuts) appropriate for sites adjoining 
residential land uses and document the costs and returns ofharvesting so interested 
landowners can see what profit they can realistically expect from a small ~cale forest 
operation. To be done collaboratively by DDES, KCDNR, KCD, and King County Parks and 
Cultural Resources. 

5. Individuat Recognition·~ Good forest stewards should be recognized for thek efforts thrOugh 
signage ~n or near their property and through recognition events and press coverage in local 
papers. To be done collaboratively by the WSDNR, DDES; and KCDNR. 

6. Simplified Pennitting Process ~ The King County clearing permit process should be 
streamlined and more convenient for landowners with approved forest management plans. 
DDES and KCDNR will cooperatively pursue any required code amendments and procedural 
changes. 

During the fi~t five years the forest incentive program should be evaluated by the Cedar River 
Council in cooperation with the community to see if it is effectively meeting the goal of retaining 
long .. term forest uses in the Cedar basin and thereby maintaining clean, stable streams in the 
basin. . . , 

Discussion: Retention of forest cover in the Cedar River basin is the best way to ensure that the 
Cedar River has clean, stable streams~ On typical forested land in the Cedar River basin, only 
24% of the rain falling ort forested land appears as storm runoff in streams. When land is 
converted to grass cover, the stormwater runoff entering streams nearly doubles. Therefore 
retaining land in forest cover will reduce increases in peak flows in the tributaries. It will also 
reduce erosion, sedimentation and water quality degradation in the tributaries and mainstem, and 
protect the quality·and quantity of groundwater in the basin. 

In working with the community to develop the fares~ jncentive program, WLRD staff foup.d that 
most property owners felt that tax reiief would be a key incentive to encourage landowners to 
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keep their land in forest uses over the long tenn. The existing Timber Land and Public Benefit 
Rating System programs, administered by the KCDNR, reduce the tax rate for landowners to 
reflect the "current use" of their land rather than the usual "highest use." The agreement between 
the landowner and the county is for 10 years, although it automatically extends beyond this 
period. Certain penalties and/or back tax payments may be due upon withdrawal from the 
programs. 

Forest lands between 5 and 20 acres are eligible for the Timber Land program. The average 
assessed value in King County for Timber Lands was $124 per acre in 1995. Using the average 
county levy rate of$12.02 per $1,000 of assessed value, the owner of20 acres of forest land 
enrolled in the Timber Land program would pay approximately $30 in property taxes. 

Under the Public Benefit Rating System program reduction in taxable value ranges from 50% to 
90%. The Public Benefit Rating System has no ·acreage limit, so it can meet the needs of smaller 
property owners. The current use taxation value under the Public Benefit Rating System is 
determined by a scoring system based on an assessment of the property's natural resource and 
open space qualifications. Some high priorities of the program are active or passive recreation 
areas, watershed or groundwater recharge areas, and significant wildlife or plant life. In order to 
increase the incentive for landowners to keep their land in forest under the Public Benefit Rating 
System, the Plan recommends that the scoring system be modified to give extra points for forest 
retention. 

To make the Timber Land and Public Benefit Rating System programs more accessible, 
landowners could get information about the programs and assistance in filling out the 
applications from the proposed forester position . 

Other incentives that appealed to landowners were technical assistance and education about how 
to manage their forest land. Forest Steward Classes ar~ already taught by the WSDNR and 
DOES. More classes should be offered in the Cedar Rfver b.asin. Also landowners wanted their 
good stewardship of their land and forest to be recognized and the permitting process to be 
simplified. · 

This incentive based approach for stream protection .is unprecedented in King County. This issue 
is being addressed with forest protection regulations· in the Bear Creek and Issaquah Creek 
basfus. During the first five years, when the Cedar River Council evaluates the success for the 
incentive approach for maintaining forest cover, the .following indicators of success should be 
consic;lered: 

1. Number of: 

a) Forest management plans adopted and acreage covered by these plans 

b) Acres enrolled in Timber Land or Public Benefit Rating System programs 

c) Forested acres converted to other uses and amount of forest retained on converted lands 

d) Community stewardship hours volunteered to forest restoration 

e) LandoWners successfully completing forest stewardship classes 
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2. Amount and distribution of forest area compared to the beginning of the Forest Incentive 
Program 

3. Amount and distribution of forest area in the Cedar River basin compared to Bear and 
Issaquah Creeks, where a regulatory approach was applied 

4. Changes in the stability of streams, tributary flooding, water quality, and groundwater quality 
andquantity. · 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: . . 

KCDNR 
WSQNR, DDES, KCD, W~gton Farm Forest Association, 
.Wa8hington State UniversitY Cooperative Extension 
$2,124,000 for staff support over a 10-y~ar period. 
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Subarea Programmatic Recommendations 

CEDAR RIVER MAINSTEM 

MS 1: Masonry Dam Operations Study 

Recommendation: The City of Seattle, King County, and the City of Renton should conduct a 
study of Masonry Dam operations with participatioq of the Muckleshoot Indian Tribe, resource 
agencies, and other interested parties. The goal of the study would be to find and specify flood 

' season operating guidelines that enhance flood control, assure power generation, improve water 
supply availability for both instream and consumptive uses; and to· identify and quantify 
trade-offs, costs, risks, and liabilities of such flood operating guidelines to beneficiaries of the 
dam's operations. 

Discussion: Seattle Water and City Light operate Maspnry Dam for water supply, and 
secondarily for hydroelectric power generation, instre~ flow maintenance, and flood control. 
These objectives are sometimes in conflict with each other. Operation of Masonry Dam is the 
most significant controllable factor in determining flow rates in the Cedar River. A study of 
Masonry Dam operations may produce alternative flood season operating regimes that could 
provide enhanced flood control and improved water supply availability for both instream and 
consumptive uses. However, the existence of viable al~emative operating guidelines that 
significantly improve the achievement of the operating objectives is not guaranteed. 
Additionally, if they do exist, their implementation IPay require resolution of complex technical, 
financial, policy, and regulatory issues. Due to this complexity, a phased study that provides 
timely decision points and allows for adaptive scop~g is considered to be the most cost-effective 
approach. Study objectives for the first phase are listed below. Results of the initial study phase 
are expected to determine the value of proceeding further and to contribute to the objectives and 
scoping of the next phase. 

Pbase-1 Study OQiectives 

1. To involve and gain acceptance from stakeholders in the process of developing, evaluating, 
and selecting new guidelines for operating Masolll)' Dam; 

2. To develop a methodology for placing value on the benefits and risks associated with 
individual operating objectives (water supply, power generation, flood control, and instream 
resource protection) so that trade-offs can be quantified and evaluated; 

3. To educate the public on Masonry Dam operatiolls and to promote understanding of the 
relationships and trade-offs between each of the ~perating objectives and other competing 
uses and constraints on dam operations; 

4. To eval"llate.the effectiveness ofthe baseline operating scheme (as presented in the SWD 
Operations and Maintenance Handbook) in achieving the operating objectives; 
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5. To develop and evaluate alternatives to the base}ine operating scheme which strive to more 
effectively achieve the operating objectives; and 

6. To develop recommendations on study terminatiQn or continuance to the next phase. If 
continuation is recommended, to develop a preliiiUnFY scope and cost estimate for the 
following: · 

a. Refinement of recommended new operating gUidelines 

b. Development of an implementation strategy cpvering such items as 
• allocation of costs, risks, and liability 
• interagency communications 
• public involvement 
• environmental impact analysis. 

Lead Eritity: 
Cooperating Entities: 
Consultative Entities: 
Estimated Cost: 

SWD 
WLRD, Renton, COB, Seattle City Light 
MIT, WDFW, USFWS 
$66,000 for staff support over 5 years 

MS 2: Renton Reach Capacity lOS Study 

Recommendation: This plan supports any flood damage reduction program in the. Renton Reach 
that: 

1. Establishes and maintains channel capacity at the 100-year discharge; 

2. Minimizes the frequency at which channel maintenance must recur; and 

3. Minimizes the area of aquatic habitat that is disrupted or otherwise impacted by sediment 
removal. 

.. 
The ability to meet these goals will be substantially improved if the quantity of sediment entering ., 
the Cedar River, particularly from upstream sources~ is significantly reduced. This could be 
achieved through other Basin Plan recommendations that encourage floodplain restoration and 
reduce erosion (see BW 1, 5, 6, 19-23; MS 4-6; and NT 1). Relaxing the first goal for the very a: 
largesf(and most infrequent) discharges may dramatically improve attainment of the secopd and ']-<.? 

third goals; these alternatives should be thoroughly investigated. 

Discussion: Flooding in downtown Renton causes Slgnificant economic and social hardship. • 
Given the ch~el geometry of the Renton Reach, adjacent development, and the proximity of 
Lake Washington, periodic sediment removal in this area may be required. At the request of the 
City of Renton, the·· u.s. Army Corps ofBngineers i~ (COB) conducting a flood-damage . -
reduction study along the lower 1.25 miles of the Cedar River, under Section 205 of the 1948 
Flood Control Act. In November 1993, the COB completed a favorable-preliminary assessment 
of costs and bc;mefits of a dredging project that would ~hieve flood-daniage reduction. Renton 
and the COE qave entered into a cost sharing agreement for the $800,000 study, which was 
comp1ete~ in i 997. . 
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The simple dredging alternative considered in the preliminary assessment could achieve the. 
primary goal of flood-damage reduction. However, a more complex analysis of sediment sources 
(particularly the Maplewood landslide at RM 3.9) reconfigured Renton Reach channel geometry, 
and benefits and impacts at different levels of flood protection should produce a broader range of 
alternatives. A wide range of alternatives should be considered, individually and in combination. 
Reasonable alternatives should include a minimum of the following: 

• Reconfiguring the channel to optimize sediment transport through the reach; 

• Full channel dredging (widening and/or deepening); 

• Minor channel dredging (widening and/or deepening); 

• Maintaining levees; 

• Installing a sediment trap; 

• Adjusting existing bridges; 

• Monitoring the frequency, need, and impacts of future maintenance. 

Participation. of resource and permitting agencies at early stages in the flood-damage reduction 
study should be encouraged in order to achieve a satisfactory balance among each of the project 
goats. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

COE 
Renton, FEMA, SWD, WDFW, MIT, WLRD, CRC, DDES 
$66,000 for staff support over 5 years 

MS 3: Seek State and Federal Funding for Flood Hazard Reduction Measures 

Recommendation: King County should act as the "local sponsor" to enlist the technical and 
financial help of the Army Corps of Engineers, FEMA, the State of Washington Department of 
Community Developme:t;1t, and other outside agencies to reduce flood damage in the Cedar River 
basin. A fund should be created to be used as a local·match to attract federal and state funding for 
flood hazard reduction measures. 

Discussion: At the time of publication of this Basin Plan, the Army Corps of Engineers' Seattle 
District has begun the reconnaissance phase of a flood-damage reduction study conducted under 
Sectiqn 205 of the federal Flood Control Act, at King County's request. The reconnaissance 
phase, conducted at 1 00-percent federal expense, will gather all available information on 
flooding along the Cedar River. Federal funding may be eliminated before this study's 
:recommendation can be designed and implemented. If. not, and if it is found that there is a federal 
interest in further participation, a feasibility study could follow, conducted at 50-percent federal 
expense and consisting of design and all further activities required to reach a conclusion on 
federal participation in the implementation of flood-damage reduction projects. Up to 75% of 
construction costs of selected projects could be paid from federal funds, with the remainder paid 
by the County. Similar programs are offered by FEMA and the State of Washington. A local 
fund for flood hazard reduction programs would help to leverage federal and state grants. 
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Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
COE, FEMA, SWD, WDFW, MIT, CRC, ODES, Renton 
$66,000 for staff support over 5 years; $2,000,000 for local flood 
disaster assistance fund · 

MS 4: Mainstem Habitat Resto~ation and Enhancement Program 
• j. : 

Reeo~nmendation: King County should develop and implement a program to take advantage of 
habitat restoration and enhancement opportunities along the Cedar River. 

Discussion: Many opportunities exist along the Cedar River mainstem to restore or enhance 
habitats that have been lost or degraded by flood control, floodplain development, and water 
diversions. This program would identify and implement projects that enhance existing habitats 
or, where valley morphology indicates, excavate new fish-usable habitats in old river channels. 
Projects should be conducted such that human health and safety are not threatened; fish species 
dynamics are balanced with the goals of fisheries management agencies and realistic habitat 
prQduction ·capabilities; and other critical habitats, such as wetlands, are not adversely affected. 

Although the primary goal of these projects is to inc~e salmonid production through 
improvements in the quality and quantity of aquatic ·habitat, a major underlying goal is to 
improve ecosystem health. This would be achieved by restoring or enhancing water quality and 
wetland and :~vildlife functions, reducing flooding and erosion, increasing connec_tivity between 
the river and its floodplain, and providing for na~ open spaces along the Cedar River corridor. 
The types of possible projects range in scope from large-scale floodplain restoration, which 
would CD:tailland purchases and habitat creation, to excavation of groundwater-fed habitats in old 
river channels and restoration and enhancement of existing habitats through revegetation and 
addition oflarge woody debris (LWD). 

The potential opportuliities identified to date are listed and described below. these were 
developed through fi¢14 and map reconnaissance of valley morphology, flooding history, and 
development wong the Cedar Rivet. Although the iist is· comprehensive in its scope, there may 
be additional-opportunities and this prograin should be flexible to allow for new ideas. In 
addition, ~any issues, such as landowner agreements, in-depth analysis of site conditions, 
managetp.ent. an4 regulatory concerns. regarding p<>tential effects on existing salmonid stocks, 
wetland iinpacts, and work in shoreline are~ will need to be resolved prior to implementation of 
any given project. A technical report providing background,· conceptual designs, costs, and. · 
benefits to· fish habitat used in developing the list will be published as a supplement to thi~ Basin 
Plan. A summary ofthls technical report can be fo~d in Appendix E, "Estimation ofSa1monid 
Production Potential and (;osts ofFish Habitat Restoration Opportunities in the LQwer C~dar 
River., · · · ' . . 

Lead Entity: 
Cooperating Entities: 
Estimated Costs: · 

WLRD 
COE, FEMA, SWD, WDFW, MIT, CRC, ODES, Renton 
As noted, plus $330,00~ for staff support over 5 years 
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Summary of Mainstem Habitat Restoration and Enhancement Opportunities 

Projects are listed below from upstream to downstream. (The asterisk* denotes projects that 
must be analyzed during design for risk of damage from channel migration. See recommendation 
MS 6: Channel Migration Hazard Areas.) See technical supplement "Salmonid Habitat 
Restoration and Enhancement Opportunities in the Lower Cedar River'' for a more thorough 
discussion ~fbackground, conceptual· plans, costs, and benefits. 

Landsburg Oxbow Habitat Enhancement (right bank, RM 20.5): Construct a pipe to divert water from downstream 
ofLandsburg into Wetland 69, and provide a fish passable outlet into the river. Estimated cost: $800,000 

Shaw Property Habitat {right bank, RM 19.8): Excavate a groundwater habitat in the vicinity of Wetland 80. 
Estimated cost: $500,000 

Wingert Property Habitats (both banks, RM 19.7): Excavate two groundwater-fed ponds along the landward side of 
the King County trail on the former Burlington Northern Railroad right-of-way, and connect them to the Cedar 
River via a new culvert under the existing trail embankment . .Excavate a string of small groundwater-fed pools in an 
existing side channel, and underplant conifers. Estimated cost: $300,000 

Arcadia Wall-Based Tributary (WBT) Habitat (left bank, RM 18.4): Add large woody debris (L WD), clean 
substrates, and deepen small pools in an existing WBT. Install a new culvert under SE 250th Street to allow fish 
passage from the Wall-base tributary to existing ponds, enhance upstream habitat with LWD, and improve riparian 
vegetation. Estimated cost: $100,000 

Rock Creek Habitat Restoration (left bank, RM 18.3): Enlarge an existing off-channel pond and connect it with 
Rock Creek near its confluence with the Cedar River. Excavate additional groundwater-fed habitat adjacent to Rock 
Creek. Estimated cost: $100,000 

Wetland 79 Habitat Restoration (left bank, RM 18.0): Enlarge and deepen the upper portion of Wetland 79 and 
connect it to an existing private pond. Upgrade an existing culvert to make it passable to fish, add L WD, and plant 
conifers. Estimated cost $400,000 

• Watkins Floodplain Habitat/Open Space (left bank, RM 16.6): Excavate groundwater-fed habitat in the floodplain. 
Estimated cost: $500,000 

Lower Dorre Don Habitat (right bank, RM 16.4): Excavate groundwater-fed habitat. (Note: This project could be · 
expanded ifthe "Porre Don Flood-Damage Reduction/FloodpliJin Restoration" recommendation; CIP 3102, is 
implemented.) Estimated cost: $100,000 

Dorre Don Creek Habitat (right bank, RM 16.2): Excavate a groundwater-fed habitat linked with Tributary 0336 
(''Dorre Don tributary''). Estimated cost: $200,000 · 

• Dorre Don Left Bank Meander Habitat (left bank, RM 16.0): Improve an existing groundwater-fed side channel 
with LWD and the addition of pools and excavate additional groundwater-fed habitats~ Estimated cost: $500,000 

• Dorre Don MeanderB Habitat (right bank, RM 15.87): Excavate groundwater-fed habitat. (Note: This project 
could be expanded if the "Dorre Don Court Flood-Damage Reduction/Floodplain Restoration" recommendation, 
CIP 3103, is implemented.) Estimated cost: $100,000 

Seattle Saddle Club Habitat (left bank, RM 15.8): Excavate groundwater-fed habitat, improve an existing pond, and 
add connecting channels. Estimated cost: $200,000 
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Witte Road WBT Ponds (left bank, RM 15.2): Excavate three groundwater-fed ponds and connect to the WBT 
descnbed above. Estimated cost: $200,000 

Witte Road WBT. (left bank, RM 1S.l): Enhance an mc:isting WBT by underplanting conifers and adding L WD. 
Educate residents about the tributary's existence and care. Estimated cost: $200,000 

Witte Road Pond (left bank, RM 15.0): Excavate a groundwa~r-fed pond and connecting channel. Estimated cost: 
$300,000 . 

Bain Road Side Channel Enhancement (right bank, RM 14.84): Enhance an existing off channel habitat. Estimated 
cost: $50,000 

Getchman Levee Habitat (right bank, RM 13.4-13.6): Add LWD, underplant conifers, and enlarge and deepen a 
spring-fed tributary to Taylor Creek behind the Getchman levee. Excavate groundwater-fed habitat and connect it to 
the tributary. Estimated cost: $300,000 · 

Lower Taylor Creek Improvements (right bank, RM 13.2): Enhance existing habitat by adding LWD and 
underplanting conifers in the Cedar River floodplain at the mouth of Taylor Creek and excavate ~undwater-fed 
habitat connected to Taylor Creek. Estimated cost: $500,000 

Rutledge-!ohnson Levee Habitat (left bank, RM 13.0): Excav~te·a new groundwate~:-fed habitat and enhance 
existing side channel habitat behind the Rutledge-Johnson levee. Estimated cost:· $100,000 

Jan Road Revetment Habitat (right bank, RM 13.0): Excavate groundwater-fed habitat behind the Jan Road 
revetment. (Note: This project could be changed significantly or eliminated by the construction of the conveyance 
channel descnbed in "Jan Road Flood-Damage Reduction," CIP 3106.) Estimated cost: SSOQ,OOO 

* Jan Road Floodway/Byers Bend Habitat (right bank, RM 12.4): Excavate groundwater-fed habitat connected to an 
existing WBT. Estimated cost: $800,000 

,· 

*Byers Bend Floodway Habitat (left haole, RM 11.8-12.2): Groundwater-fed habitat could be added.~ the proposed 
floodway along Byers Road descnbed in the "Byers Bend Flood-Damage Reduction" recommendation, CIP 3107. 
Estimated Cost: $500,000 

Renton Lions Club Side Channel (left bank, RM 11.8-12.0): Enhance instream !Uld riparian habitat in an existing 
groundwater-fed side channel. Estimated cost: $1~0,000 · 

Tributary 0316A Floodplain Habita,t (right bank. RM 11.4): Excavate groundwater-fed habitat and connect it to the 
lower reach of Tributary 0316A. Estimated cost: $100,000 · 

*Rainbow Bend Habitats (right bank, RM 10.8 and 11.0): Excavate groundwater~fed habitat in forested areas 
around existing floodplain development. (Note: These projects and the following one could be altered in size and 
shape if the Cedar Grove Mobile Home Park and oth~ floodplain residences were relocated as descnbed in 
"Rainbow Bend Flood-Damage Reduction," CIP 3108.) Estimated cost: $400,000 

* Tnbutary 0316 Enhancements (right bank, RM 10.6): lmprov'e the valley floor portion of this stream for rearing 
and adult holding by excavating pools, adding L WD, ~derplanting conifers in the riparian zone, and removing 
trash from ~e stream. Conduct a habitat workshop, post signs, and mail fliers to neiQ:by residents.to promote public 
awareness ofimpac~ caused by human access. Estiniated cost: $100,000 

* WPA Levee Habitat (left bank, RM 10.6): Excavate groundwater-fed habitat behhid the WPA levee. Alternately,· 
the WP A levee could be shortened by about 400 feet and approximately fi,ve acres of new mainstem riparian habitat 
could be created. ;Estimated cost: $200,000. Alternative cost: $1,700,000 · 
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Bonneville Power Administration Power Line Habitat (right bank, RM 9.6): Excavate small groundwater-fed habitat 
under the Bonneville Power Administration powerlines. Estimated cost: S 100,000 

Progressive Investment Levee Modification (left bank, RM 9.0): ltecontour and revegetate a 2000-foot-long 
revetment. This bank, which is annored with bare rock, provides no shade, food, or fish habitat. Replacing it with a 
bioengineered face will enhance the riparian habitat and reduce erosive flows in the Cedar River. Estimated cost: 
$900,000 ' 

Wetland 37 Enhancement B (left bank, RM 8.8): Excavate groundwater-fed habitat upstream of Wetland 37A 
habitat. Estimated cost: $200,000 

Wetland 37 Enhancement A (left bank, RM 8.4): Excavate groundwater-fed habitat in the vicinity ofWetland 37. 
Estimated cost: $700,000 

Jeffries/Cook Levee Habitat (right bank, RM 7 .5-8.3): Excavate groundwater-fed habitat behind the Jeffries/Cook 
levee. Estimated cost: $1,500,000 

Wetland 103 Enhancement (left bank, RM 7.4): Excavate four small fish-usable ponds and connecting channels in 
Wetland 103. Estimated cost: $100,000 

Ricardi Revetment Habitat (right bank, RM 7 .4): Excavate groundwater-fed habitat behind the Ricardi revetment. 
(Note: The configuration ofthis project will be dictated by imPlementation of the "Ricardi Flood-Damage 
Reduction" recommendation, CIP 3109.) Estimated cost: $500,000 

Riverbend Habitat (left bank, RM 7 .2): Excavate groundwater-fed habitat east of the Riverbend Mobile Home Park. 
Estimated cost: $500,000 · 

Jones Road Wall-Base Tn'butary Enhancement (right bank, RM 6.6): Enhance a wetland for fiSh use, and improve 
wall-base channel habitat. Estimated cost: $1()0,000 · 

Herzman Levee Habitat (right bank, RM 6.4): Excavate groundwater-fed habitat Estimated cost $600,000 

Upper Summerfield Pond 'and Channel (left bank, RM 6.0): Excavate groundwater-fed habitat in King County open 
space. Estimated cost: $500,000 

Lower Summerfield Floodplain Habitat (left bank, RM 5.6): Excavate groundwater-fed habitat in King County open 
space. (Note: This project would be affected by the removal of left bank fill as proposed in the "Elliot Bridge/Lower 
Jones Road Flo~-Damage Reduction" recommendation, CIP 3111.) Estimated cost: $400,000 

Maplewood Heights Homeowners' Site Enhancement (right bank, RM 4.6): Enhance and expand the existing 
groundwater-fed habitat. Estimated cost: $160,000 

Upper ~lliot Levee Habitat Restoration (left bank, RM 4.4): Construct a groundwater-fed habitat and new outlet 
channel for existing pond. Estimated cost: $400,000 

MS S: Modify Levees and Revetments 

Recommendation: King County should remove or relocate County-maintained levees and 
revetments to reestablish aquatic habitat and increase the storage volume of the floodplain, where 
the public benefit from doing so would outweigh the public cost. 
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Discussion: By constraining high discharges within the river channel, levees 1) increase the flow 
peaks experienced in downstream areas; 2) raise tJ?.e water surface in upstream areas; 3) increase 
flow velocities, erosion, and sediment deposition in adjacent areas; and 4) reduce the aquatic 
habitat and water quality benefits provided by an active floodplain. 

Traditional bare rock levees and revetments require fairly costly regular maintenance, usually 
consisting of replacing rock and eliminating Yegetation that provides shade, shelter, and food for 
fish. In addition, levees and revetments may give residents an unrealistic feeling of protection 
from large flood events. 

·Where gains in aquatic habitat, basinwide flood-damage reduction, and savings in future 
maintenance expense outweigh costs to do so, existing levees should be shortened, lowered, 
relocated, or removed to reduce water surface elevations in adjacent and upstream areas and to 
reduce velocities and provide flood storage and aquatic habitat along the Cedar River corridor. 
Revetments that qualifY should be removed or ''benched" to allow more conveyance area for · 
flood flows, and bare rock faces of levees and revetments should be modified using the 
techniques described in King County's Flood Hazard Reduction Plan and Guidelines for Bank 
Stabilization Projects to reduce maintenance costs and restore aquatic habitat elements; 

The 1 00-year flood event should be used as the basis for calculating costs and benefits. 

Levees and revetments for analysis (excluding those included in capital improvement projects) 
have-been identified at: 

·Rutledge/Johnson Levee (left bank, RM 13.0) 
WPA (Cedar Mountain) Levee (left bank, RM 10.6) 
Upper Jones Road Revetment (left bank, RM 9.3) 
Progressive Investment Levee (left bank, RM 8.6-9.0) 
Lower Cavanaugh Levee (left bank, RM 6.5) 
Herzman Levee (right bank, RM 6.4) 

Lead Entity: 
Cooperating Entities: 
EstimateEl Cost: 

WLRD 
COE, FEMA,-SWD, WDFW, MIT, CRC, .DDES, Renton 
118,000 for staff support over 10 years 

MS 6: Channel Migration Hazard Areas 

Recommendation: In those areas where the Cedar River channel is most likely to migrate within 
the next 100 years, construction of new structures shall not be permitted. Subdivision of existing 
parcels should be allowed only if at least 5,000 square feet ofbuildable land outside·ofthe 
channel migration hazard area is available on each of the proposed lots. 

The locations of the recognized channel migration hazard areas include the Wetland 37 site (RM 
8.5-9.0, left bank), the site of recent channel changes above the upper Jones Road bridge (RM 
9.3-10.6), and the Dorre Don area (left bank, RM 15.0-16.2). In addition, areas where pathS of 
historic channel migration are blocked only by levees of uncertain permanence (given existing 

' 
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levee elevation or long-term maintenance commitment) should be recognized and evaluated on a 
case-by-case basis (notably, the Lions Club levee at RM 11.8-12.1 plus areas behind any 
structures currently proposed for abandonment in the Flood Hazard Reduction Plan). Areas 
where floodwaters have access to now-abandoned channels of the Cedar River should also be 
recognized as areas of moderate channel migration hazard and regulated in accord wi~ the 
proposed county-wide channel migration ordinance and public rule, when adopted. 

Discussion: Channel migration is one of the most hazardous, but least well recognized, 
phenomena associated with development near a large river. Not identified by typical floodplain 
mapping, it nonetheless can have even more damaging effects than a large flood, because the 
affected property is not merely inundated but eliminated ~together. Channel migration zones 
cannot be predicted with absolute certainty. However, the historical record of past channel 
locations (and thus channel migration rates), coupled with information on the location of 
abandoned channels (which favor shifting) and revetments and levees (which inhibit shifting), 
allow for good estimates of the river's likely course into the future . 

In conjunction with channel migration studies of other rivers in King County, a set of ordinance 
changes and a new Public Rule is being developed. The intent is to clearly establish channel 
migration as a type of flood hazard under the Collilty's Sensitive Areas Ordinance (SAO) (KCC 
21A.24). The· present status of channel migration hazard is vague in the current SAO. While it 
appears to fall within the landslide hazard definition, it is a flood-related hazard. The 

· recommendations of this Basin Plan are equivalenfto the proposed regulation of "severe" 
channel migration hazard areas, as defined by the current draft language of the proposed Public 
Rule. The three locations along the Cedar River specified above meet the current proposed 
definition of the severe hazard areas. Other severe hazard areas al~ng the Cedar River are pref!ent 
but likely confined to a narrow strip ofland adjacent to the river and so are already regulated by 
the SAO buffer requirements for Class 1 streams and rivers and the Shoreline Master Program. 
"Moderate" hazard areas, also recognized by the proposed public rule, can and should be 
identified along the Cedar River once the county-wide definition and applicable regulations are 
settled. The urgency of such an identification, howe~er, is not great. 

Regulation of channel migration areas is a necessary component of floodplain management. 
Without it, new development can be subjectto substantial risk that may be completely 
~ognized at the time of construction. Typically, as the problem becomes manifest by the 
progressive movement of the channel towards a structure, only one of two options remain. One is 
to follow the "no action" alternative; namely, the private property loss is acknowledged, albeit at 
substantial cost to the landowner. Much more commonly, however, some form of bank 
protection is rapidly constructed, at either public or (additional) private expense, which may 
protect the misplaced structure but which also has substantial resource impacts and may affect 
the downstream pattern of channel erosion and deposition. 

The current configuration of the Cedar River is, in fact, a testament to this second approach to 
channel migration hazard. As a result of this past approach, the Plan must noW propose a 
multi-million dollar program, at public expense, to partially reverse its consequences on aquatic 
resources and on misplaced private development. Regulation of channel migration hazards seeks 
to prevent new, at-risk development and the associated costs of public disaster assistance, private 
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property damage, and aquatic habitat destruction. As such, it complements recommendation BW 
2: Reduce Less-Hazardous Flood Damage. · 

The specific areas noted share certain characteristics. Each channel migration zone is largely, but 
probably not completely, contained by the 100-year floodplain. In addition, the land is largely or 
entirely undeveloped at the present time, but further subdivision of existing lots is possible. 

On the other hand, certain marked differences do exist. The Wetland 37 site (RM 8.5-9.0) is in 
public ownership and so private developments are not at risk. The Jones Road and Dorre Don 
·areas (RM 9.3-10.5 and 15.0-16.2, left bank) are privately held and potentially at risk, although 
most current and past property owners have obviously recognized the risk by avoiding 
construction to date in the most hazardous areas. The R-ainbow Bend, 'Tributary 0316, and WP A 
Levee mainstem habitat enhancement and restoration sites are located in the Jones Road area; the 
Watkins, and the Dorre Don Left Bank Meander and MeanderB projects, together with a 
potential open space acquisition site, are located in the Dorre Don area. These projects wo11ld not • 
be undertaken if, during their design, the risk of their being damaged by channel migration 'Were 
judged to be significant. The Lions Club site is at a lower level of concern because of the 
protection afforded by the damaged Lions Youth Camp levee. A number of existing houses rely 
on this structure for channel migration protection, as dp several large, potentially subdividable 
parcels. The Jan Road Floodway/Byers Bend and Byers Bend Floodway habitat projects are 
located here, and will be analyzed for risk during their design. · 

Lead Entity:. 
Cooperating Entities: 
Estimated Cost: 

DDES 
WLRD, FEMA, Renton 
$37,000 for staff support over 1 year 

MS 7: Floodplain Mapping Analysis, Revision, and Distribution 

Recommendations: FloQdplain analysis and mapping shoUld be kept current ·as conditions 
change on the Cedar River. 

1. Flood Audit: King County, in conjunction with the Corps of Engineers and the City of 
Renton, shoUld perform an area•wide flood audit of properties and structures, confirming the 
actual area and depth of flooding experienced during the November 1990 flood. 

2. Replace Stage Gages: Replace, augment, or recalibrate existing mainstem stage gages and 
~onfirm the rating curves used to estimate peak flows on the Cedar River. · 

3. Map Revisio_.: Using the information gathered from the flood audit, new or recalibrated 
stage gages, and from new survey where necessary, King County and the Cities of Seattle . 
and Renton .should fund a mapping process to reflect changes in the regulatory floodplain 
caused by changes in the flood frequency analysis, in the river chaimel, and in adjacent land 
uses that ~ave occurred since the most recent Federal Em~gency Management Agency 
(FEMA) floodplain analysis (1989). The revised floodplain inforni.ation should be made 
available ·to the development and regtilatory conimunity as printed maps, computer disks, and 
by means of the County's Geographic Information System as it is developed . 
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4. Request FEMA Flood Insurance Rate Map (FIRM) Revision: WLRD should present 
FEMA with information regarding the changes described in # 3, above, and request that they 
revise their FIRMs of the Cedar River regulatory floodway and floodplain. 

5. Masonry Dam Impact Analysis: Before instituting changes in the operating strategy for its 
Masonry Dam, the City of Seattle should perform an analysis of resulting changes to the 
floodplain, complete all appropriate State Environmental Protection Act analyses identifying 
impacts, and request revisions to the applicable FIRMs. 

Discussion: 

1. Flood Audit: The analysis performed by WLRD staff for the Cedar River Current and 
Future Conditions Report reveals conflicts betw~en the modeled floodplain, the floodplain as 
observed during the November 1990 flood, and the FEMA FIRMs, which are used to regulate 
the use of the floodp1ajn. A door-to-door survey of floodplain residents would bring those 
discrepancies into sharp focus and would contribute immeasurably to the accuracy and level 
of understanding of the floodplain. This information could be used to revise regulatory maps, 
as described below, and to educate residents of their specific degree of danger from flooding, 

· as described in MS 8: Flood Education. 

2. Replace Stage Gages: The wooden staff gages currently along the mainstem of the Cedar 
River were placed in 1967 to measure river stage .and yield, via their rating curves, the 
associated discharge. These gages are read visually after the flood peak has passed, with the 
peak stage indicated by mud or debris on the gage or by relating an indicator on nearby 
ground to an elevation on the gage. A rating curve relating discharge to stage has been 
.prepared for each gage. These discharges are used to calibrate floodplain models at known 
points, helping improve the overall accuracy of the model. New crest stage gages, which 
directly record stage peaks automatically and are more accurate than the existing ·staff gages, 
should be installed to either supplement or replace the existing gages. 

Changes in the river and its floodplain resulting from sediment deposition, channel 
migration, and land-use changes are another source of error in estimating river discharge 
from gage readings. New rating curves should be prepared both for the new gages and for any 
existing gages that remain in place. This would .ensure the greatest possible accuracy of 
future revisions of the floodplain model. 
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3. Map Revision: To successfully design, pennit, regulate, and protect development in the 
Cedar River floodplain, developers and reviewil}g agencies must be able to determine 
whether sites under consideration are located in ~eas at risk of flooding and, if so, what 
degree of risk is involved. Risk is ass~ssed as a statistical function of many meteorological, 
geological, hydrological, hydraulic, and land-use variables. However, these variables change, 
and our understanding of them improves over time. Therefore, this risk must periodically be 
reexamined to accurately reflect current information and physical conditions. 

The King County Flood Hazard Reduction Plan makes the following recolnmendations: "A 
sampling of cross-sections and topographic points should be re-surveyed every five years to 
monitor changes in the basin and to update the hydraulic model accordingly. Major land 
cover changes should also be evaluated for their effect on hydrologic and hydraulic model 
results. In addition, if new information becomes avfrilable and suggests that the models are in 
error in some respect-for example, a major flood reveals errors in the floodplain maps-this 
should trigger a reevaluation of the data and model. When warranted, new data should be 
collected (e.g., a limited survey to correct a topographic map error). Also, if major storm 
events occur, the new data should be evaluated to s~e if they affect model calibration." 

In order to most accurately identify and reduce high risk or harmful activities in flood-hazard 
areas, and conversely to allow full use of are·as npt at risk, the existing HEC-2 hydraulic 
model (or its successor) and the resulting printed and electronic maps of the floodplain 
should be updated to reflect changing physical and hydrologic conditions in the Cedar River 
system. This analysis should be performed two ways, as a realistic representation of the 
floodplain as it actually exists (the method used to map the floodplain in this Basin Plan), and 
using FEMA's procedures that modify the result to reflect the loss of levees that do not meet 
FEMA's freeboard and construction minimums. 

4. Request FEMA FIRM Revision: The 100-year:flood~ay and floodplain, as definedby. 
FEMA in its FIRMs, are used by DDES for regulatory and permitting purposes. FEMA's 
most recent analysis, published in 1989, used 8,~30 cfs (gaged at Renton) to represent the 
1 00-year discharge. The November 1990 flood was estimated at 10,600 cfs at Renton. This 
event caused a revision in the flood frequency curve, raising the estimated ·1 00-year discharge 
to 11,100 cfs atRenton, a 30-percent increase. 

Basin Planning Program staff have reflected this increase in their floodplain analysis. This 
a;nalysis and the flood ofNovember 1990 identified a number oflocations where significant 
changes should probably be made to the regulatory floodplain. The specific changes would 
need to be determined using FEMA's floodplain analysis procedures, described above. 
Because FEMA has limited resources to perform this analysis, it would probably occur 
sooner if undertaken by WLRD, with help from the·Cities of Renton and Seattle. 

5. Masonry Dam Impact Analysis: The operation of Masonry Dam is the most significant 
controllable factor determining discharge rates ill the Cedar River .. The Seattle Water 
Departnlent may decide to revise its operation of Masonry Dam at some future time as a 
result of the regional impacts of recent events such as the November 1990 floods and the 
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drought of 1992. Because such a revision would change the Cedar River's peak discharge 
return pattern, and would therefore change the level of risk faced by development in the 
floodplain, the Water Department should work with interested parties such as the City of 
Renton and King County to assess potential effects on the floodplain before implementing 
changes in its dam operations. State Environmental Protection Act impact analyses should be 
performed before changes are instituted, and the revised discharge frequency analysis should 
be presented to FEMA for incorporation into its FIRMs. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
FEMA, COB, SWD, Renton, DDES, USGS 
$250,00 plus $73,000 for staff support for 1 year 

I MS 8: Flood Education 

-

I 

Recommendations: King County, the Seattle Water Department, and the City of Renton should 
continue their current coordination of flood warning activities, and should institute a series of 
new programs to inform floodplain residents oftheir risk of flood damage and to help them 
reduce that risk. 

1. Signage: A permanent system of signs along roads within the City ofRenton and the 
unincorporated portion of the Cedar River basin $hould be established to notify residents of 
a) locations of repeated flooding, b) evacuation routes, c) areas of potential road closures in 
the event of flooding, and d) the need to establisP, alternate travel routes before flooding 
occurs. 

2. Floodplain Resident Notification: King Coun~, in conjunction with the Corps of Engineers 
and the City of Renton, should use the results orth~ flood audit and floodplain mapping 
revisions recommended in MS 7: Floodplain Mapping Analysis, Revision, and Distribution, 
to inform residents and responsible agencies of the level of damage expected at each parcel, 
and of which evacuation routes would be open, for given stages of the Cedar River. 

3. Sandbag Supply: King County and the City of Renton should establish numerous sites 
throughout the basin where sandbags and sand are easily available to residents, but where the 
resulting traffic congestion will not interfere with emergency services. 

4. Flood Protection Training: King County shoul~ offer courses training residents how to 
protect their lives, buildings, and possessions before and during a flood. 

5. Telephone Tree: King County, the City of Renton, and the SWD should establish a phone 
tree among floodplain residents to disseminate flood emergency information. 

Discussion: Specific flood management programs adopted by King County in its Flood Hazard 
Reduction Plan and proposed in this Basin Plan will help reduce flood damage but will not 
elirninate it. The potential for property damage and haZards to human life and health will remain 
as long as people live, work, and seek recreation in tpe floodplain. Fortunately, most hazards are 
confined to certain discrete areas; many could be avoided if people were given adequate advance 
notice and were made aware of dangerous conditions. Although the flood warning system 
improvements described in the Flood Hazard Reduction Plan would provide residents with much 
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of this necessary information, the actions proposed above could provide an additional measure of 
safety. 

1. Signage: Kirig County Roads and Engineering Division staff currently place temporary . 
warning and closure signs during periods of road flooding. Permanent signs in areas of 
chronic flooding (especially signs noting water depth during past floods) would serve to warn 
residents of the extent of repeated flooding, remjnd them to seriously consider the threat of 
flooding, and prepare for its occurrence. Such signs would al.so warn motorists that certain 
areas should not be relied on for evacuation but ~hould be approached cautiously during 
heavy rain stonns and flood warning periods, to prevent accidents th~t might otherwise occur 
before Roads Division staff could place the temporary signs~ 

2. Floodplain Resident Notification: The Aimy Corps of Engineers' Seattle District has 
developed a computer program that can correlat~ river stage gage readings with floodwater 
depths at individual residences. Program inputs include a ·calibrated HEC-~ backwater model 

· such as the one developed by WLRD for the Cec/ar River Current and Future Conditions 
Report an4 survey information describing locations and elevations of roa4s and occupied 
structures in the floodplain. Outputs can include rqlOrts for individual residents thathelp 
relate stages at the Landsburg gage to depths of flow relative to their finished floor elevations 
and to depths of flow along public roads within the floodplain. Residents and public . 
emergency service .providers can use this informfltion to predict the level of tlooding to. 
prepare forand to plan evacuation routes, if necessary. In addition, the door-to-door 
interviews with residents would provide information valqable .in updating and calibrating the 
HEC-2 floodplain model as described in MS 7: Floodplain Mapping Analysis, Revision, and 
Distribution. 

3. Sandbag Supply: The King County Public WorJcs Deptntmt?tt Sandbag Policy Summary 
(Revised 1 0/30/92) reads: · 

1. The Deparbnent of Public Works keeps a supply of sandbags for its use but shares these 
bags with citizens dufing emergencies. The Department encourages citizens to be 
prepared by obtaining sand ~d ba~s from commercial sources prior to a tloo4. 

2. During an emergency, the Deplll'tQlent will make sand and bags avaUable to citizens only· 
under the following conditions: 

A. Citizens· may pick them up at any Roads and Engineering (Roads) Division · 
maintenance shop. (Note: County persolUl~ll"ill opt fJ.ll the bags with sand!) 

B. Roads Division maintenance crews will attempt to deliver sand and bags to 
designated fli'C stationS so they will become more accessible. 

C, Citizen requests for special on-site delivery 'Vill be referred to a central contact 
in the Roads Division. The contact person wili determine whether to deliver 
sand and bags based on the immediacy of th~ threat to life and property and the 
availability of crews to deliver the materials. The requester will be notified 
whether the materials will be delivered and will be given an estimated delivery . 
tUne by the Roads Division; · · · · · 

This policy should be revised because it impairs fire stations' ability to operate effectively 
during a flood emergency. Fire stations were originally se~ected as distribution points 
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because they are publicly owned, centrally located, and have shelter and restroom facilities 
for the volunteers who help fili and distribute th~ bags. However, fire station personnel report 
that the traffic and congestion that result from filling and distributing sandbags are hazardous 
and interfere with the fire stations' ability to respond to emergency calls. King County Public 
Works should locate safer sites for filling and distributing sandbags th~t still meet the 
volunteers' requirements. 

4. Flood Protection Training: King County currently provides a brochure describing 
emergency procedures, phone numbers, and preparedness tips for floodplain residents. A 
new, more detailed flood-hazard brochure is being prepared for release in 1995. This 
brochure should become the basis for expanding annual flood awareness meetings to provide 
more detailed information and demonstrations on floodproofi.ng techniques, emergency 

- preparedness, County sandbag policy, and other information, such as how to fill and place 
• sandbags. Courses should be offered at least once a year in both Renton and Maple Valley 

and publicized well-enough that all floodplain residents are aware of them. 

-
I 
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Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

·WLRD 
' .KC Roads, Renton PW, KCOEM, SWD 

$35,000, plus $31,000 for staff support for 1 year 

MS 9: National Pollutant Discharge Elimination System ~PDES) Industrial Stormwater 
Permits; Boeing Commercial Airplane Group and Renton Municipal Airport. 

Recommendation: The Boeing Commercial Airplane Group and lease holders of the Renton 
Municipal Airport should develop and implement Stormwater Pollution Prevention Plans (SPPP) 
per NPDES for Washington State Department of Ecology (WSDOE) r~view and approval. The 
SPPP should emphasize source control measures, especially for de-icing, aircraft washing, 
equipment and engine cleaning, and fuelin~ activities . 

Discussion: WSDOE regulates activities and sets effluent criteria for airport activities through 
the NPDES permitting program. WSDOE has issued a general stormwater industrial permit to 
Boeing Commercial Airplane Group, which is in the process of preparing an SPPP in compliance 
with NPDES permit requirements. WSDOE does not typically review these plans unless a 
problem occurs. However, since semivolatile organics were detected in the sediments at 
stormwater outfalls from the Boeing Commercial ~rplane Group and the Renton Municipal 
Airport, source control measures should be addressed in the SPPPs of the lessees. WSDOE 
should review and condition the SPPP to assure that it sufficiently addresses airport activities 
such as de-icing, fueling, aircraft washing, engine cleaning, and other potential contaminants. 
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The Renton Municipal Airport does not currently engage in any activity that requires the Airport 
to obtain a NPDES permit. It is the responsibility of individual lease holders to obtain and 
prepare SPPPs for regulated activities for which they are individually responsible. The airport 
management periodically prepares recommended BMPs and disseminates them to airport 
leaseholders. These BMPs should be adopted as airpo~ policy and adopted by City Council 
action as enforceable rules of conduct at the airport. : 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WSDOE 
RentonPW 
No cost to King County 

MS 10: Stormwater Quality in Industrial/Commercial Areas 

Recommendation: The City of Renton should continue current efforts to. control pollutant 
sources in the industrial/commercial areas of Renton. Priority should be placed.on eliminating 
contamination froin the Logan Street Outfall. This should include systematic monitoring and 
tracking programs to identify contaminant sources. 

The City of Renton should provide technical assistance to business OWI:lerB: through programs 
such as Bellevue's "Business Partners for Clean Water" or King County WLRD's "Businesses 
for Clean Water." The City should include all affected entities in these efforts. 

Discussion: Commercial. and industrial land uses create opportunities for contaminants to enter 
the drainage system. Pollutants such as oils, antifreeze, and chemicals are often used and stored · 
in large quantities in these areas. Source control BMPs such as proper storage and disposal of 
these pollutants help assure that they are not washed into storm drains. Technical assistance to 
businesses would identify practices with high poUutinJJ potentials and would suggest appropriate 
BMPs. Addre~sing problems at the source provides th~ best mechanism for reducing pollutant 
loadings and eliminating impacts to surface and gro~~water. · · 

The Logan Street outfall has been identified as a problem area. An analysis of sediments from 
this outfall.showed very high levels of total phosphorus (TP); fats, oils and grease; volatiles; and. 
metals (copper, lead, and zinc). The City of Renton has conducted a survey to identify illicit 
hookups to the stormwater systeni. This survey has id~tified businesses a,rid made BMP 
recommendations for improved water quality. However, a more thorough tracking and .. 
monitoring program is necessaryto assure that the problems are solved. The City of Renton 
should consider these areas a high. priority in implementation of future NPDJ3S municipal 
stormwater activities. . . . . 

Lead Entity: 
Cooperating Entities:· · 
Estimated Cost: 

RentonPW 
WSDOE,WLRD 
No cost to King Colinty 
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MS 11: Treatment of Interstate 405 and SR-169 Stormwater 

Recommendation: The Washington Department of Transportation should evaluate the 
effectiveness of its I-405 detention pond for stormwater quality control. If it is determined that 
this structure does not provide stormwater treatment, WSDOT should explore other methods to 
retrofit the stormwater drainage system for water quality control. When and if funding from the 
State legislature is authorized for implementation of the Puget Sound Highway Runoff Program 
(WAC 173-270) and NPDES requirements, the I-405 drainage to the Cedar River should receive 
priority for retrofit of the stormwater drainage system. 

WSDOT should provide stormwater treatment for drainage from SR-169 entering Cavanaugh 
Pond, and evaluate alternative solutions having the least impact on Cavanaugh Pond. 

Discussion: Stormwater from the outfall at I-405 exceeds State toxic criteria for metals (copper, 
lead, and zinc). Sediments were in the "Moderately Polluted" range for these metals according to 
the WSDOE guidelines for sediments. This outfall collects stormwater from sections ofl-405 
and urban residential areas within Renton and may be a candidate for a regional treatment 
facility. WSDOT has installed a spill detention pond for the isolation and removal of 
contaminants spilled on I-405. This pond may not effectively remove metal contaminants from 
highway runoff. 

Cavanaugh Pond has been identified as a Significant Resource Area and is sensitive to 
contamination from SR-169 runoff. Treatment of drainage to Cavanaugh Pond should meet the 
stream protection standards ofBW 12: Water Quality Treatment Standards. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WSDOT 
WSDOE, Renton PW 
No cost to King County 

MS 12: Debris Flow Protection for Mobile Home Park (Left Bank, RM 6.2) 

Recommendation: Conduct a study of alte~atives to reduce the risk of debris flow damage to· a 
mobile home park on Tributary 0313, particularly construction of a setback berm on the right 
bank of the channel through the upper trailer park, or an overflow channel at the upper end of the 
alluvial fan, to direct flow to the valley floor. The results should be provided to the mobile home 
park owner for private action. 

Discussion: Some recent, low-level flooding has occurred in ·this location, and there is a poorly 
documented history of much more damaging flows in the past. The risk does not appear_ great 
enough to require public action at this time, but conducting this study at public expense and 
making the results available to the private landowner most affected would offer a practical 
mechanism to improve the long-term safety of residents. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
KCP A, Mobile home park owner 
$37,000 for staff support over 1 year 
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NORTHERN TRIBUTARIES 

NT 1: Stoneway Concrete Company Stormwater Management 

Recommendation: Stoneway Concrete Company s~ould comply with all requirements of the 
National Pollutant Discharge Elimination System QWDES) iildustrial stormwater general pemiit 
for stormwater discharges associated with the sand and gravel operations located on Cedar Grove 
Road. Stoneway Concrete Company should prepare and implement a Stormwater Pollution 
Prevention Plan (SPPP) that specifically addresses proper operation and maintenance of on-site 
drainage BMPs to assure tlult sediments do not leave the site. This SPPP should be reviewed and 
approved by WSDOE. 

Discussion: Stoneway Concrete Company is a major source_ofsediment to Tributaries 0316 and 
0316A from erosion of exposed gravel mine surfaces and improper operation and maintenance of 
sediment control facilities. Typically, WSDOE does not review these plans unless a problem 
occurs. In light of these problems, however, WSDOE should review and approve the SPPP to 
assure that it sufficiently addresses sediment control measures. 

Lead Entity: 
Cooperating Entities: 

WSDOE 
WLRD 

Estimated Cost: No new cost to King County 

SOUTHERN TRIBUTARIES 

ST 1: ~adsen Creek Water Quality 

Recommendation: In recognition of high fecal coliform and pesticide concentrations observed 
in Madsen Creek, the following measures should be taken:· 

1. The King County Wastewater Treatment Division {WTD) should develop a routine 
inspection and monitoring program to identify le~s in the Madsen Creek sewer line. 

2. Th~ Fairwood Golf and Country Club should develop an approved Golf Course Management 
Plan. consistent with the Golf Course BMPs Manual. 

3. WTD :and Fairwood Golf and Country Club should work with the Muckleshoot Indian 
Tribe's fisheries staff to develop monitoring programs for Madsen Creek. 

Discussion: The Cedar River ha.S been classified as '\\Tater quality limited" with respect to fecal 
coliform contamination. 'Existing and planned work ,in the Madsen Creek ravine (see· CIP 3136) 
should reduce the risk of sewer line leaks and breaks but will not eliminate them altogether. 
Thus,_ a routine inspection program is necessary to provide low-cost early warnjng of problems. It 
should be_ supplemented with monitoring of fecal coliform concentration up~tream and 
downstream of the exposed sewer line to insure prot~ction and confirm in-channel sources, if 
any. The pesticide 2,4-D was detected in sediments downstream of the golf course. Pesticides 
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should be used in accordance with a comprehensive golf course management plan using the King 
County Water Quality Best Management Practices Manual and the Golf Course BMPs Manual 
as guidance. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

PETERSON CREEK 

WLRD/WTD 
Fairwood Golf & Country Club, MIT, Fairwood Homeowners' Assn. 
$29,000 for staff support over 2 years 

PC 1: Lake Desire Outlet Channel Maintenance 

Recommendation: King County should develop and implement a public/private cooperative 
plan to provide limited, ad hoc maintenance of outlet channel conveyance with minimal 
disturbance to downstream sensitive areas. 

Discussion: Lake Desire drains through a 30-inch culvert into· a 3,000-foot-long, low-gradient 
segment of Tributary 0328B and uninventoried wetlands within the King County Lake 
Desire/Spring Lake Open Space. This tributary, the pulvert, and the area upstream have 
historically been cleared of debris, vegetation, and beaver dams by residents. Recently, SAO 
stream and wetland protection requirements have discouraged this activity. Increased lake levels 
and durations of high water can be attributed to this reduction in clearing and to increased 
development upstream of the lake. 

King County WLRD and King County Department of Parks and Recreation will cooperate on 
removal ofb~avers and dams upstream of the outlet culvert. This requires a permit from the 
WDFW and contracting an approved trapper or wildlife control company to remove the animal. 
Live trapping and relocation ofbeavers to suitable receiving-areas will be the preferred method 
of removal. Because this location appears to be very attractive to beavers, beaver removal will 
probably have to be undertaken every few years as new dams appear. 

After initial removal of the beavers and their dam, local residents (most likely the Lake Desire 
Community Club) should maintain the channel upstream of the culvert. This work should be 
limited to the removal of debris that causes a visible backup of water to the lake and should not 
include dredging or other alteration to the channel bed or banks. Frequency of debris removal 
upstream of the culvert will be at the discretion of residents but will take precedence over any 

· downstream maintenance that should be the responsibility ofthe County. 

Maintenance of the culvert should be done at the discretion of the County, and only if upstream 
flow depth in the outlet culvert exceeds 27 inches, 24 hours after upstream debris has been 
cleared. This assures that· all appropriate efforts at maintaining upstream conveyance have been 
made and that high lake levels persist prior to initiating downstream maintenance. Downstream 
maintenance should be limited to debris removal aimed at limited enhancement of conveyance 
without causing significant erosion or other serious disturbance to the riparian ecosystem. Any 
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downstream maintenance activity within King County Open Space must be agreed to by the 
King County Department of Parks and Recreation. 

Lead Entity: 
Cooperating Entities: 

Estimated Cost: 

WLRD 
KC Roads, KCNRD, LDCC, WDFW, KC Dept. ofParks and 
Recreation 
$15,000 for staff support over 1 year 

PC 2: Wetland 42 Reclassification 

Recommendation: Wetland 42 should be reclassified as a Class 1 wetland. 

Discussion: The King County Wetlands Inventory currently classifies Wetland 42, which 
includes Peterson Lake, as a Class 2 system. This wetland consists of several acres of shallow 
and deep open water, extensive scrub-shrub habitats northwest and southeast ofPetrovitsky 
Road, and emergent and forested areas. The wetland is fed by Peterson Creek, and both the 
stream and lake provide high-quality salmonid and wildlife habitat. Although the wetland 
inventory lists the size of Wetland 42 as 14.5 acres, its actual size-including a four-acre 
segment between the Lake Youngs water-supply pipeline and Petrovitsky Road and another 
portion of the wetland north of 192nd Avenue SE-appears to be closer to 23 acres. 

' ~ 

Because of its size, habitat complexity, and extensive open water, Wetland 42 meets the criteria 
of a Class 1 wetland, and therefore should be reclassified as such. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

DOES 
WLRD· 
Covered by existing progx:ams 

PC·3: Shadow Ridge Drainage Study 

Recommendation: King County WLRD should coqduct a study of stormwater detention and 
water quality treatment effectiveness of existing RID facilities in developments upstream of 
Wetland 14 (mainly in the "Shadow Ridge" plats) to. determine if these facilities provide 
adequate detention and water quality protection for sensitive areas downstream (Wetlands.14 and 
15 and Lake Desire). If not, the stUdy should describe options for reducing stormwater impacts 
on these RSRAs .. 

Discussion: Development of upslope areas, particul~ly in the Shadow Ridge subdivision, may 
be having adverse impacts on Wetlands 14 and 15 and Lake Desire, with implications for the 
future of wetland and lake protection and restoration' efforts. If problems are found, the study 
should identify potential solutions, including pondlswale expansions or other functional 
modifications. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD. 
Neighborhood 
$37,000 for staff support for 1 year 
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ROCK CREEK 

RC 1: Rock Creek (Tributary 0338) Low Flow Restoration 

Recommendation: In order to address the low-flow problems that limit salmonid use of the 
lower 1.7 miles of this otherwise high-quality habitat, King County WLRD should: 

1. Cooperate with the City of Kent to further clarify the relationship between the Clark Springs 
water diversion and Rock Creek low-flow conditions using the results of a hydrogeologic 
study that is currently being conducted as part of the City's wellhead protection program; 

2. Jointly monitor with the City of Kent the feasibility and fish habitat benefits of an 
experimental low-flow augmentation program; and 

3. Depending on the results of the City's hydrogeologic study and the success of the 
experimental low-flow augmentation program, continue cooperation to develop a long-term 
strategy to meet municipal water supply and habitat needs using wells, diversion scheduling, 
storage, seasonal shifting of sources, or other options. 

Discussion: Fish habitat utilization in the lower 1.7 miles of Rock Creek has been greatly 
reduced because of permitted water withdrawals by the City of Kent at its Clark Springs facility 
and, to a lesser degree, by an unpermitted diversion of water to the Green River from Wetland 
93. The City has withdrawn water since the 1930s, but in recent years withdrawals have 
·increased while creek flows have declined during the dry season months of September and · 
October, when chinook and sockeye salmon normally migrate to spawn. For example, in October 
1992, flow in the structurally excellent habitat of Rock Creek was too shallow for significant 
spawning by chinook and sockeye salmon. At the same time, the quantity and quality of rearing 
habitat available for juvenile coho salmon and steelhead trout was greatly reduced. Local 
residents have also reported that in the mid-1980s the lower reaches of the stream went dry for 
periods of a day or so in late summer, leaving many fish stranded. 

The City of Kent has responded to these problems by agreeing to consider low-flow issues in 
their ongoing hydrogeologic study of the Clark Springs site and by· initiating an experimental 
program of flow augmentation. This program will s.eek to maintain at least 3.0 cfs in Rock Creek 
by distributing diversions among gravity and well diversion systems. The stream will be 
monitored to determine if this Plan is adequate to restore Rock Creek's chinook and sockeye 
spawning potential and for its effect on summer low flow rearing habitat. King County WLRD 
will cooperate with the City in reviewing study results, monitoring creek flows, evaluating 
benefits to fish habitat, and assessing the practicality oflow-flow augmentation given the City's 
primary responsibility to maintain adequate water supply. 

The feasibility of the experimental low-flow augmentation program should be enhanced by the 
elimination of the small diversion ditch that drains Wetland 93 (about a mile downstream of 
Lake No. 12) in the headwaters of the Rock Creek subbasin. This diversion was eliminated by 
King County WLRD in 1995, adding approximately 0.5 to 1.5 cfs to the mean annual flow of the 
creek. 
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Depending on the results of the hydrogeologic study and the success of short-term measures, 
long-term strategies to meet the City ofKenfs water supply needs and restore low flows and - . 

aquatic habitat should be developed. The range of opportunities includes (i?ut is not limited to) 
seasonal or locational shifting of water withdrawals,. a greater use of wells (depending on 
hydrologic connectivity to Rock Creek and the Cedar River), and securing alternate water 
sourc~s. Although it appears that a technically feasible solution may be available, and that such a 
solution could have great value in increasing fish production in the Cedar River, it must be 
recognized that complex resource management, legal, and engineering challenges may be 
involved. To facilitate resolution of t}_lese issues, the process should be guided by the Cedar River 
Council with the full participation and cooperation of the City ofKent. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
CityofKent 
$5,000 to fill in the Wetland 93 diversion ditch; $66,000 for staff 
support over 5 years. ToW cost to all parties for restoring adequate 
base flow to Rock Creek is unknown at this time, but may be well in 
excess of $1 million depending on the long term strategy required. 

RC 2: Wetland 92 Reclassification 

Recommendation: Wetland 92 should be reclassified as a Class 1 wetland. 

Discussion: Wetland 92 extends nearly one mile from the outlet ofLake No. 12 to RM 4.6 on 
Rock Creek west of 290th Avenue SE. At 94 acres, it is the largest wetland in the Planning area, 
and one of the most structurally diverse. The King County Wetlands Inventory describes it as 
being composed of forested and scrub-shrub habitats. As noted in the Cedar River Current and. 
Future Conditions Report it also contains emergent habitat segments and two small open water 
ponds. As such, it meets criterion lc Qfthe King County Wetlands Inventory wetland rating 
system: "Wetlands equal to or greater than ten acres in size and having three or more wetland 
classes, one of which is open water." Because of these attributes and its critical location at the 
headwaters of Rock Creek, this wetland deserves reclassification as a·Class 1 system. 

Lead Entity: 
Cooperating Entities: . 
Estimated Cost: 

DDES 
WLRD 
Covered by existing programs. 

RC 3: Rock Creek Communlty Involvement and ~ducation 

Recommendation: Local residents should be encouraged to protect the high ecological value 
and water quality of Rock Creek through educational outreach programs and technical assistance 
provided by the Basin Steward (BW 16), including information about the King County Public 
Benefit Rating System. . 

Discussion: Rock Creek constitutes the most significant tributary habitat for salmonids in the 
Planning area, and one of the best remaining aquatic habitats in the entire Lake Washington basin 
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and western King County. The education and support of the local community will be critical in 
protecting Rock Creek for future generations. The Tahoma School District has expressed strong 
interest in adopting Rock Creek and enlisting the community to help teachers and students 
become stewards of Rock Creek. This partnership should continue to be supported by the Basin 
Steward. 

Lead Entity: 
Cooperating Entities: 
Estimated Cost: 

WLRD 
Neighborhood, Tahoma School District 
Included under BW 16 
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Chapter 5: Implementation Strategy 

Introduction 

The Cedar River Basin and Nonpoint Pollution Action Plan (the Plan) proposes over 150 actions 
to reduce flood damage; protect, restore, and enhance aquatic habitat; protect groundwater 
supplies; and maintain water quality in the Cedar River basin at an estimated cost of 
approximately $85 million.1 Although the County, Renton, and other participating entities are . . 

committed to solving ~ese problems, this sum far surpasses available local resources that can be 
identified, even over the long term. Consequently, Plan implementation must involve setting 

. priorities, using available funds efficiently, and seeking outside funding sources. This chapter 
describes the implementation strategy to achieve these objectives over approximately 10 years. 

Priority Setting: Balancing Competing Needs 

The first steps toward prioritizing Plan recommendations were taken during preparation of the 
Cedar River Cu"ent and Future Conditions Report, when existing and projected problems in the 
basin planning area were ranked according to their significance. Because of the number of 
problems identified, only those from the highest two (of four possible) significance levels were 
chosen to be addressed in the Plan. 

Recommended solutions to the selected problems were prioritized in order to 1) identify the most 
urgent and cost-~ffective set of ~tions needed; 2) assess where implementors should direct the 
basin's limited resources; and 3) determine whether these actions, taken as a whole, strike an 
appropriate balance between competing needs--correction of the most critical current conditions 
and prevention of new problems throughout the basin planning area. 

If folly implemented, the Plan would: 1) eliminate all identified flooding threats to human life by 
removing or relocating the approximately 150 houses and mobile homes exposed to hazardously 
deep and fast floodwaters, while restoring approximately 95 acres of former floodplain storage 
and aquatic ~bitat; 2) resolve the basin planning area's most significant local flooding and 
drainage problems; 3) restore 16 degraded wetlands and 7.5 miles of stream; 4) significantly 
reduce the rate of habitat and water quality degradation caused by continuing development in the 
basin planning area; and 5) provide protection of aquifers used for potable water supplies. 

Full implementation of the Plan would preserve the Cedar River's vital contribution to 
maintaining the water quality in Lake Washington, provide protection of aquifers used for 
potable water supply, and should provide sufficient aquatic habitat and water quality benefits to 

7 This estimate does not include the cost of implementing a current Aim.y Corps of Engineers study of ways to reduce 
flood damage in the City ofRenton. 

5-l . Chapter 5: Implementation Strategy 



maintain the river as a healthy ecosystem and to protect critical salmon and steelhead habitat for 
the future. 

By contrast, if none of the Plan's recommendations were implemented, mainstem and tributary 
flooding would continue, leaving the residents of nearly 300 homes at their existing level of risk 
from floods. In addition, the majority of aquatic habitats, including some of the best habitats 
remaining in western King County, would degrade; groundwater quality of the Cedar River Sole 
Source Aquifer and other basin aquifers would decline; the generally good surface-water quality 
would decline throughout the basin planning area; and the Cedar River's value to Lake 
Washington would diminish. 

These two extremes define a range of implementation options. At a minimum, assuming that the 
currently identified local funds (approximately $4 million) were the only resources available and 
that capital projects were given priority over recommended programs, one of two alternatives 
could be selected: 

1. One large mainstem flooding problem (such as Dorre Don) could be partially resolved, 
removing from the floodplain fewer than 10% of the residents identified as being at risk from 
hazardous. flooding; or 

2. The majority of recommended tributary capital projects could be implemented, restoring 
aquatic habitat and water quality and resolving the majority of significant local drainage 
problems in the basin planning area's tributary subareas. 

It is assumed that the majority of the Plan's programmatic recommendations could also be 
accomplished under these scenarios, but this will not be certain until the implementing agencies 
have reViewed the final Plan and have made commitments to specific actions. 

The Watershed Management Committee (WMC) determined that neither alternative would 
adequately address their goals and objectives for the basin planni:[\g area, and chose instead to 
identify a "Core Plan" (see Table 5-1 at the end of this chapter), consisting of the capital and 
programmatic recommendations that would accomplish, at a minimum, the most important of 
these goals. This combination of capital· and programmatic recommendations has an estimated 
cost of approximately $66 million. The Core Plan would: 

1. Implement the most cost-effective ofthe Plan's mainstem flood-damage reduction 
recommendations, concentrating on those that eliminate the most hazardous flooding 
conditions; affect the largest number of residents; and yield the greatest benefits to habitat, 
water quality, .recreation, and other public activities. This element would resolve the threat of 
hazardous flooding for approximately 90% of those inhabitants Ctirrently at risk; 

2. Protect the most valuable remaining aquatic habitat sites in the basin planning area, restore 
those with the best chance for recovery, and help ensure long-term productivity of Lake 
Washington salmon and steelhead; 

3. Accomplish the majority of the Plan's water quality correction and prevention measures; and 

4. Significantly reduce the rate of habitat and water quality degradation, the worsening of 
existing flooding problems, and the creation of new problems, through preventive programs. · 
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It must be emphasized, however, that the remaining ''non-core" reco:mrltendations are also 
considered important to the safety and health of the Cedar River basin and should not be 
disregarded simply because their benefits may be more localized or less dramatic. All Plan 
recommendations achieve important objectives and are judged to be cost-effective ways to 
resolve problem conditions deemed at least 'very significant'' in the Cedar River Current and 
Fut~re Conditions Report. If funding is available, every effort should be made to implement the 
Plan's remaining recommendations. 

SELECTION OF CORE PLAN RECOMMENDATIONS 

Three equally weighted primary criteria were used by the WMC to rank the Plan's 
recommendations. The first, ''problem significance," reflected the severity and the urgency of the 
identified problems. Because of the difficulty in comparing widely differen~ types of problems, 
threats to human life were ranked equally with severe threats to high-value resource areas. The 
second criterion, "solution effectiveness,''· reflected the .degree to which a recommendation 
would solve or prevent an identified problem, the feasibility of implementation (e.g., landowner 
willingness to participate, ease of obtaining necessary construction permits), and 
cost-effectjveness-the benefit achieved per unit cost. The third criterion, ''multiple benefits," 
reflected a·reC()mmendation's combined effects on flood damage, aquatic habitat, water quality, 
and recreation and other public uses. 

Other priori,tizing elements inclu~ed 1) the existence of a prior commitment by the County or 
other entity tQ ad~ss a. given problem; 2) cost; 3) the possibility o( outside funding sources; 4) 
open space benefits; and 5) high visibility ofa so~ution or strong community support for it. These 
five elements were combined as one criterion, which was weighted equally with the primary 
criteria; 

COST ASSUMPTIONS 

The cost estimates shown in Table 5-1 are preliminarY', and are shown in 1994 dollars. Costs for 
capital projects and open space acquisition include project design, land acquisition, permits, 

. construction, and post-construction evaluation but do not include project maintenance. Costs for 
programs, studies, and regulations include set-up costs where applicable, plus incremental 
additional county staff, including benefits, needed to implement each recommendation over its 
(typically 10-year) life, assuming a 5-percent annual discount rate. 

BALANCING PLAN ELEMENTS · 

The WMC evaluated the Core Plan to verify that its recommendations addressed the Plan's goals 
and objectives (Appendix A in Appendices to the Cepar River Basin and Nonpoint Pollution 
Action Plan, this document's companion volwne) in a balanced way. This evaluation was a final 
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check that the prioritizing process and the selection of Core Plan elem~nts yielded an equitable 
outcome, though it did not dictate the inclusion or rejection of any specific recommendation. 

Recommendations were compared by geography (mainstem vs. tributaries); type of problem 
(flooding vs. habitat and water quality); and type of solution (capital vs. programmatic). The 
comparisons acknowledged the multi-objective nature of the recommendations (i.e., a $2 million 
flood-damage reduct.ion project may incorporate $150,000 for habitat and water quality benefits 
as well). 

When evaluated geographically, Core Plan recommendation costs were apportioned with 
approximately $54.5 million, or 82%, for mainstem/valley floor projects (Figure 5-1), with the 
remaining $12 million, or 18%, being directed to the tributary areas. 

When compared by type of problem, approximately $38.5 million, or 58% of costs (Figure 5-2), 
were earmarked for the reduction and prevention of current and projected future flood damage, 
while $28 million, or 42%, would restore and protect aquatic habitat and water quality. 

Finally, a comparison of types of solution showed approximately $37.5 million, or 56% of Core 
Plan funds, earmarked for capital improvement projec~ (Figure 5-3), while about $29 million, or 
44%, would be directed toward programmatic recomm~dations. This ratio reflects the Plan's 
balance between solving current problems by bullding capital improvement projects and 
preventing future problems through regulations, education, and by means of public/private 
stewardship of the basin's resources. 

The success of implementing the Lower Cedar River Basin and Nonpoint Pollution Action Plan 
is dependent upon the predictable funding of ongoing programmatic activities that address 
critical flood control, water quality, and habitatprotection in the basin. These programs should 
be funded arinually from the Surface Water Management fund along with contributions from the 
Roads CIP, Parks CIP, Wastewater Treatment funds, and other relevant funding sources, 
including regional funding sources. The prQgrams that address the highest priority needs for the 
basin include the following: 

• Open Space Acquisitions 

• Small Scale Watershed Restoration and Enhance~ent 

• Lake Washington Studies 

• Basin Plan Monitoring and Evaluation 

• Cedar River Council 

• Basin Steward 

• Forest Incentive Program 

• Local matching funds for State and Federal Funding for Flood Hazard Reduction 

• Mainstem Habitat Restoration and Enhancement 

• Tributary 0338 (Rock Creek) Low Flow Restoration 

• Aquifer Protection and Base Flow Maintenance. 
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These programs should be funded at a base level of.$1.3 million annually, with additional 
contributions appropriated to enhance acquisition and restoration efforts. 

Sharing Implementation Roles 

A strong public, community, and private partnership program and aggressive funding strategies 
are essential ingredients in successfully implementing the Core Plan. Interest groups, 
governments, the private sector, and individuals each have· something to contribute to projects 
and programs, whether it is donated labor, equipment, or direct cash contributions. These 
resources could determine whether many of the recommended projects become a reality. Seeking 
outside funds in the form of grants could stretch available local dollars and expedite 
implementation activities. In return, an equally important long-range goal could be achieved­
gaining a sense of ~ommunity responsibility for the basin and its resources . 
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Figure 5-1 Comparison of Core Plan Costs: 
Tributary Areas vs. Mainstem Areas 
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Figure 5·2 Comparison of Core Plan Costs: 
Flood Damage vs. Habitat and Water Quality 
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Figure 5-3 Comparison of Core Plan Costs:· 
CIPs vs. Programmatic Recommendations 
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PUBLICIPRIV ATE PARTNERSHIPS 

Central to this strategy is the formation of public/private partnerships, where private sector 
resources could be combined with those of agencies and interest groups. A primary role of the 
watershed management program would be to coordinate and integrate human and fiscal 
contributions to use these resources most effectively. Entities and groups that could be potential 
Plan implementation partners are listed in Table 5-1. Through the watershed management 
program, participation of the private sector and other groups and individuals in the basin 
community would be actively sought. 

A critical aspect of these partnerships is their value in helping to coordinate project and program 
implementation. Virtually all projects involving work in or near surface waters require permits 
from Washington Department ofFish and Wildlife and the U.S. Army Corps of Engineers who 
coordinate comments from other affected jurisdictions, such as Renton and the Muckleshoot 
bldian Tribe, interested groups, and the public. Because permit processes can be slowed by 
conflicting agency and public comment, the watershed management program could provide a 
forum for resolving these issues to expedite these processes. 

Implementation of many Plan projects could be aided significantly by the technical expertise of 
the partners and by a host of interest groups such as the Mid-Sound Fisheries Enhancement 
Group and Trout Unlimited, neighborhood organizations li~e the Maplewood Homeowners' 
Association, the private sector, and individuals inter~sted in seeing that the Plan is successfully 
carried out. 

Because the Plan is a complex, multi.;.year strategy, it will be important to have an effective 
ongoing mechanism to coordinate actions, respond to new information, and· address interagency 
policy questions about flooding, habitat, and water quality. These issues could include finding 
ways to achieve greater consistency in administering regulations among agencies; developing 
better incentives to protect floodplain, habitat~ and water quality functions and values; and a suite 
of other management questions likely to arise from the Masonry Dam Operation Study (MS 1 ), 
the Lake Washington Studies (BW 8), the Artificial Salmonid Production Measures (BW 7), and 
the Basin Plan Evaluation (BW 13). 

FUNDING OPTIONS 

To help fund implementation, a number of state and federal grant opportunities are available for 
the flood/safety, habitat enhancement, and water qu~ity projects. While grants are expected to 
provide most of the funding to implement these projectS, the process of securing grants is 
generally very competitive due to limited agency resources. The Plan funding strategy would use 
a portion of locally available monies to leverage additional sums from available grant programs. 

Federal agencies offering or administering grants primarily for the Plan's flood saf~ty and habitat 
enhancement projects include the U.S. Army Corps of Engineers, Federal Emergency 
Management Administration, Environmental Protection Agency, U.S. Fish and Wildlife Service, 
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and the Department of Agriculture. Water quality projects could qualify for grants offered by 
Washington Department of Ecology and the Environmental Protection Agency. In addition, 
private foundations could be sources of additional fQnding. Foundations that could support Plan 
projects include the Wetlands Conservation Council and National Fish and Wildlife Foundation. 

Implementing any regional stormwater facilities developed under BW 18: Urban Stonnwater 
Management Initiative, may require a special fmancing strategy due to the large scale and high 
cost of such projects. Because these projects are not expected to be eligible for grants, they are 
likely to require substantially more local funding than other recOmmended projects. 

i 

A major Plan expenditure is land acquisition, particularly properties targeted for open space 
(BW 4) and the removal of houses in hazardous areas. Land acquisition costs are based on fee 
simple purchases, but other approaches could be tak~ to minimize public expense, while 
compensating landowners for conservil\g priority resource lands. Education programs would be 
provided to landowners who are interested in explorin~ these possibilities. · 

Implementation Process: Long-Term Watershed Management 

The Plan is a blueprint for action to resolve existing problems and prevent future problems from 
occurring. Coordinating the partnership network discussed above, bringing the public into the 
process, evaluating progress, and adjusting priorities and strategies to reflect ongoing experience 
are all essential to effectively managing implementation actions. These activities can help 
address the many uncertainties expected such as funding, permit processes, landown~ 
participation, and community commitment. An ongoing watershed management program is 
proposed to oversee implementation, coordinate the actions and involvement of public and 
private parties, seek funding, promote public stewardship, and respond flexibly to new 
information and opportunities. The Cedar River Coqncil (BW·15) and the .Buin Steward 
Program (BW 16) woUld b.e central in knitting together the efforts of diverse entities into an 
effective whole. As implementation progresses, a balance between disciplines (i.e., water quality, 
flooding, and aquatic habitat) needs to be maintained to assure completion ~fthe plan's multi-
objective approach. · 

RELATIONSIDP OF THE PLAN TO ·oTHER WATERSHED MANAGEMENT . . . . . 

ACTMTIES 

The Cedar River Legacy Program . 

Under the Cedar River Legacy, the County has begun early implementation of several Plan 
recommendations. The purpose of the Legacy is to tak~ c;,arly action to improve habitat for 
rapidly declining salnionid populations, participate .in gathering information to understand 
possible links betWeen this decline·and. the h~alth of Lake Washington, and to· begin the 
community education programs. The .actions ·taken include certain habitat enhancement projects 
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and open space acquisitions, the Lake Washington Studies, hiring of a Basin Steward (BW 16), 
and establishing the Cedar River Council (BW 15), flll of which will continue after Plan adoption 
and into implementation. 

Other Related Watershed Management Activities 

Many of the entities who have helped prepare the Plan are also involved in resolving other 
surface and/or groundwater management issues in the basin. Table 5-2 (shown at the end of this 
chapter) identifies these issues and the entities involved. 

These programs and studies are not specifically addressed in the Plan for several reasons: The 
Water and Land Resources Division has not been a party to the discussions, it is too early in the 
process to identify bow the Plan could help, or the issue involved may be beyond the scope of 
the Plan. However, to the extent possible, the Plan attemptS to anticipate their resource needs. 
Since the Plan will have been completed prior to these other efforts, it would be the 
responsibility of the agencies involved to consider the Plan's goals and objectives in their 
findings and recommendations. Policy conflicts that may arise between the Plan and these efforts 
would be addressed by the Cedar River Council. 

ROLES OF THE WATERSHED MANAGEMENT PROGRAM 

The Cedar River Council would provide several important support functions in Plan 
implementation. Key among these would be encouraging public, private, and community 
partnerships to mobilize other human and financial resources to support the Plan projects and 
programs; fostering public education and stewardship; and providing a forum for the public and 
implementing partners to coordinate resources and discuss issues. As the forum for discussing 
basiii issues, the Council would also mediate and resolve disputes among competing interests. 
The Council would incorporate.a dispute resolution ~rocess ~ithin its by-laws. The Council's 
priority projects would re~ect the core recommendations identified in Table 5-1. 

The BasiD SteWard's ed~cation and public involvement activities (BW 16) would expand from 
their current emphasis on habitat in the Legacy Initiative to address the core i$sues identified in 
Table 5-1. The Steward would also provide information and technical assistance on water quality 
and flood-damage reduction techniques to encourage voluntary improvements in land practices 
and reduce. the need for regulatQry controls. Special attention would be given to the information 
needs oflandowners in and around proposed capital improvement project sites and to 
implementing the Small-Scale Watershed Restoration and Enhancement Program (BW 5). 

GUIDING DEVELOPMENT THROUGH REGULATION 

The King County Department of Development and Environmental Services and the City of · 
Renton Planning/Building/Public Works Department will be the lead agencies in drafting ap.d 
implementing the Plan regulations adopted for their respective governments. The critical 
ordinances to establish wetland management areas, control stormwater quality and volumes, and 
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protect channel migration hazard areas are identified in Table 5-1. All proposed ordinances must 
be approved by the County and/or City Council before implementation. 

In the Plan there are seven recommendations that h~ve regulatory components: 

• BW 3: Wetland Management Areas 

• BW 12: Water Quality Treatment Standards 

• BW 19: Retention/Detention Standards 

• BW 20: Ravine Protection Standard 

• BW 21: Infiltration as a Stormwater Mitigation Treatment 

• BW 22: Erosion and Sedimentation Control Standards 

• MS 6: Channel Migration Hazard Areas. 

. . - . 

CAPITAL IMPROVEMENT PROJECT IMPLEMENTATION 

Assuming adequate funding is available, the Core Plan capital improvement projects would be 
implemented in the order identified in Table 5-2, beginning with capital improvement project 
(CIP) 3108: Rainbow Bend Flood-PamageReduction and Habitat Restoration. However, 
because just the top four priority projects are estimated to cost over $20 million, funding limits 
will probably dictate deviation from this order. 

As previously noted, many other factors can also affect the timing and sequence of project 
implementation. At a minimum, two years would be needed to obtain funding, prepare permit 
applications,. and complete construction of major capit!ll projects. Most would require work in 
surface waters where State law limits the "construction window" to a few months of the year to 
protect salmonids. Many of the projects require worlc within the 100-year floodplain, within 
sensitive areas, or within Shorelines of the State. Th~e projects are affected by the Army Corps 
of Engineers' regulation of both excavation and filling within waters of the United States; 
including wetlands; and King County's regulation of activities w,ithin sensitiv~ areas under the 
Sensitive Areas Ordinance and the Shoreline Master Program. Approval of these projects can 

·take up to six months, particularly if the approval is tirst denied and must be appealed. Hence, 
these projects are phased accordingly .. This Plan establishes the ambitious goal of completing the 
16 core projects within 10 years. Achievement of this goal is dependent on the availability of 
funding. 

WORKING WITH LANDOWNER_S 

A pivotal component of successfully implementing the capital improv~ent projects is 
establishing a cooperative working relanons~p with people. in the· vicinity of the project. The 
Basin Steward would work closely with property owners and other residents from the project 
design phase through project construction to ensure they have input in its design and they·are 
informed about project goals and property acq'!lisition piQcess. All reasonable efforts would be 
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made to reach equitable purchase agreements that could also accommodate special landowner 
needs, such as a desire to live out their life on the property before the County would exercise full 
use of it. · 

In cases where landowners were unwilling to sell or where a purchase agreement were delayed 
enough to jeopardize the project or its funding, the project would be postponed until landowner 
participation was sufficient to warrant proceeding and new funds were available. Landowners 
who choose not to sell to the County would not face any penalty or loss of existing benefit as a 
result of their decision. 

Residents of mobile home parks and other affordable housing would be advised about available 
replacement housing and housing financing opportunities. Park closure plans would be 
developed to involve owners an~ tenants in the planning, design, and implemerttation of 

• recommendations to relocate mobile homes . 

• 

• 

•• 
• 
I 

EVALUATING PROGRESS AND IMPLEMENTING MANAGEMENT STRATEGY 

As implementation of the recommended projects and programs proceeds, it will be necessary for 
the participating entities and the basin community tQ determine how well the Plan goals are 
being met. The Basin Steward would prepare annual reports for the Cedar River Council and the 
general public. An annual "state of the basin" report (see BW 16) would describe the 
effectiveness of the Plan projects and programs in reducing flood damage; improving the health 
of aquatic resources and fish habitat, and maintaining water quality based on field assessments of 
basin conditions. The report would also identify improvements and new problems in the basin 
and recommend adjustments in the watershed manage~ent program . 
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Table 5-1 Cedar River Basin Plan Recommendations 

Potential SWM Partners (Contributors of Funds, 

No. Recommendation (In· Priority Order) 
Issues 

Cost Estimate (K$) 
Technical Expertise, Labor, Materials, 

Addressed Equipment, etc.) see back Inside cover for key tc 
acronyms 

CORE PLAN CAPITAL IMPROVEMENT PROJECT RECOMMENDATIONS 
3108 Rainbow Bend Flood Damage F/H $7,200 COE, FEMA, MIT, MSE, TU, WDFW 

Reduction/Floodplain Restoration 
3102 Dorre Don Flood Damage Reduction/Floodplain F/H $4,900 COE, FEMA, MIT, MSE, TU, WDFW 

Restoration 
3140 Maxwell Road SE Flood Abatement and Taylor F/H $850. GMVAC, Immediate Neighborhood, KC Roads, 

Creek Restoration MIT, MSE, TU, WDFW 
3111 Elliot Bridge Lower Jones Road Flood Damage F/H . $8,700 COE, FEMA, KC Roads, MIT, Renton Public 

Reduction Works, WDFW 
3120 Puget Colony Homes Drainage Improvements F/WQ· $800 KC Roads, MIT, Renton PW, SKCDPH 

3127 Retrofit Retention/Detention Ponds WQ $500 Renton PW 

3150 Wetland 14 and 42 Protection and Restoration H $400 WCC, WFFA, Wetland Neighbors 

3109 Ricardi Flood Damage Reduction/Floodplain F/H $600 COE, FEMA, MIT, MSE, TU, WDFW 
Restoration 

3130 Fairlane Woods Detention Pond Discharge F!H $2 Fairlane Woods Neighborhood, MIT 
Improvements (Alternate) 

3107 Byer:s Bend/Cedar Grove Road Flood Damage F/H $12,400 COE, FEMA, MIT 
Reduction 

3122 Maplewood Ravine Stabilization F/H $150 Renton PW 
3137 Lower Madsen Creek Sediment Pond Outlet H/WQ $10 WDFW, MIT 

Improvements 
3103 Dorre Don Court Flood Damage F/H $800 COE, FEMA 

Reduction/Floodplain Restoration 
3126 Tributary 0316A and Wetland 32 Restoration· H $35 ODES, KCD, MIT, MSE, WCC, WDFW, WFFA 
3142 . Trib 0321 Habitat Enhancement H/F $30 GMVAC, Immediate Neighborhood, KCD, MIT, 

wee, WFFA 
. 3153 Lower Peterson Creek Habitat Restoration H. $50 MSE, MIT, WCC, WDFW, WFFA 

3141 Taylor Creek Habitat Restoration H $45 GMVAC, Immediate Neighborhood, MIT, MSE, 
WCC WDFW WFFA 

3134 Molasses Creek LSRA Restoration H $35 DDES(Iead), KCPA, MIT, MSE, Person Gravel Pit, 
WDFW 

CORE PLAN CIP SUBTOTAL - $37,507 (K$) 

. ~ ··~:.~_) . ,.·.~·-.·: .. 1:,~ ... ·. • ' 
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Table 5-1 Cedar River Basin Plan Recommendations Continued 

Potential SWM Partners (Contributors of Funds, 

No. Recommendation (In Priority Order) 
Issues Cost Estimate (K$) 

Technical Expertise, Labor, Materials, 
Addressed Equipment, etc.) see back Inside cover for key tc 

acronyms 

NON CORE.CAPITAL.IMPROVEMENT PROJECT RECOMMENDATIONS 
3136 iJpper Madsen Creek Detention and Ravine H/F $1,000 Cedar River Water and Sewer District, Fairwood 

Stabilization Golf &Country Club, Fairwood Homeowners 
Assn., KCWPC, MIT 

3151 Lake Desire Flood Damage Reduction F $35 LDCC, MIT 

Lake Desire flood control and water quality F, wa $125 LDCC, MIT 
projects 

3121 Trib 0303A Culvert Replacement and F $150 KC Roads, MIT, Renton PW 

3104 Lower Bain Road and Royal Arch Flood Damage F/H $1,950 COE, FEMA, MIT 
Reduction/Floodplain Restoration 

3112 Maplewood Flood Damage Reduction Alternative F $1,500 COE, FEMA, MIT, Renton PW 

3135 Wetland 16 Buffer Revegetation H $5 MIT, WCC, WFFA, Wetland Neighbors 

3106 Jan Road Flood Damage Reduction/Habitat F/H $4,800 COE, FEMA, MIT, MSE, TU, WDFW 
Restoration 

3110 Riverbend Mobile Home Park Revetment H/F $2,700 COE, FEMA, MIT, MSE, TU, WOFW · 
Modification I 

3124 Orting Hill Tributary (0307) Realignment H $400 KC Roads, Renton PW, MIT I 

3101 Dorre Don Way SE Elevation (Orchard Grovel F/H $200 COE, MIT 

3123 Maplewood Golf Course Reach Improvements F/H $350 MIT, Renton (Lead) 

3152· Peterson Lake Outlet Channel Restoration H $30 MIT, SWD, WCC, WFFA, WDFW 

3133 Fairwood Park Division 11 Detention Pond F $250 Fairwood Home Owners Assn., MIT 

3105 Getchman Levee Modifications F/H $1,500 COE, FEMA, MIT 

3131 Elevation of 140th Ave SEat Wetland 22 F $150 KC Roads (lead), MIT, Renton 

3100 Arcadia/Noble Flood and Erosion Damage F/H $1,200 COE, MIT 
Reduction 

3113 Person Revetment Modification H/F $800 COE, DOES (lead), FEMA, KCPA, MIT, Renton 
PW 

3160 Wetland 64 Restoration H $2 MIT, WCC, Wetland Neighborhood, WFFA 
3161 Walsh Lake Diversion Ditch H~bitat Improvements H $50 MIT, WDFW 
3125 Wetland 36 (Francis Lake) Restoration H $5 DOES, WCC, WFFA Wetland Area Residents 

i 

NON CORE CIP SUBTOTAL - $17,202 (K$1 

I FULL PLAN CIP TOTAL . = $54,709 ,(K$1 
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Table 5-1 Cedar River l;lasin Plan Recommendations Continued 

10 Year • 
Potentiat SWM Partners (Contributors of 

No. Recommendation 
Issues Onenme. 

Administrative 
Funds. Technical Expertise. Labor. 

Addressed Costs CK$) 
Costs (K$) 

Materials, Equipment. etc.) see back 
Inside cover for key to acronyms 

·CORE PLAN PROGRAMMATIC RECOMMENDATIONS 
BW3. Winland Management Areas H/WQ N/A $118 DOES (lead) 
BW4 Priorities for Open Space Acquisitions H $13,700 $85 CRWC. KCNRD 
BW5 Small Scale Watershed Restoration and H/WQ $0 COE. DOES. KCD, MIT, MSE, TU, WCC. 

Enhancement WDFW.WFFA 
BW6 Aquatic Resource Mitigation Bank Sites H N/A $296 DOES (lead). CRWC 

;,.~ 
BW8· Lake Washington Studies H/WQ $500 $66 WDFW (lead). Bellevue. COE. Kirkland. 

KCWPC, Mercer Island. MIT. Renton PW. 
TU. USF&WS, UW 

BW9 Improve Water QualitY from Roads and Urban wa N/A $296 KC Roads, KCSWD, Renton PW, 
Areas SKCDPH. WSDOT 

BW 10 On-Site Septic System Pollution wa. N/A $332 SKCDPH (lead), LDCC, Renton PW. SLCC 

BW 11 Uve.stock Keeping Practices H/WQ ·N/A $118 CES. GMVAC, .KCD, KCSWD, MIT 
BW.12 Water Quality Treatment Standards · wa N/A $0 DOES (lead), LDCC. Renton PW. 
BW 13 Basin Plan Evaluation H/WQ/F N/A $296 MIT, Renton PW. SWD, USGS. WDFW 
BW14 Water. Resources Education and Public F/H/WQ N/A $212 Basin Interest Groups. CRWC, KCSWD. 

Involvement KCWPC, MIT. MSE, SCS, SWD, TU. 
USGS, WDFW. WCC. WFFA, WSDOE, 
Private Industry 

BW 15 Cedar River Watershed Council F/H/WQ N/A $850 Basin Interest Groups, COE. KCD, 
KCNRD, MIT, MSE, Private Industry, 
Renton, SWD, TU, USF&WS, WDFW 

BW 16 Basin Steward FJH/WQ . N/A $850 COE, CRWC, Community Interest Groups, 
ODES, KCD, KCNRD, MIT, MSE, Renton. 
SWD, TU, USF&WS, WDFW, Private 
Industry 

BW 17 Aquifer Protection and Baseflow Maintenance H/WQ N/A $100 Renton and King County (leads). Kent, 
WSDOE, MIT. USGS. WDFW, SWD 

BW 19 Retention/Detention Standards F/H N/A $59 DOES (lead) 
BW23 Forest Incentive Program H N/A $2,124 KCDNR, WSDNR, ODES. WFFA 
MS 1. Masonry Dam Operation Study F/H N/A $66 SWD (lead), COE, MIT, Renton, 

USF&WS, WDFW 
IMS2 Renton Reach Capacity 205 Study F N/A $66 Renton (lead), COE, CRWC, FEMA, MIT, 
I 

SWD, WDFW. ODES 
MS3 Seek State and Federal Funding for Flood F.wa $2,000 $66 COE. CRWC, FEMA. MIT, SWD, WDFW. 

Hazard Reduction Measures Using Local DOES. WA State Emergency Management 
Disaster Assistance Funds 

·:··.'··· . . .. ::~; :~I !I ' ' • ' J 
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Table 5-1 Cedar River Basin Plan Recommendations 

No .. Recommendation 
Issues One Time 

Addressed Costs (K$) 

MS4 Mainstem Habitat Restoration and H/F $10,000 
Enhancement 

MS 6 Channel Migration Hazard Areas F N/A 
MS7 Flood Plain Mapping Analysis, Revision, and F/H $250 

Distribution 
MSB Flood Education F $35 
MS10 Stormwater Quality in Industrial/Commercial wa N/A 

Areas 
MS12 Debris Flow Protection for Mobile Home Park F N/A 
RC 1 Trib. 0338 Low Flow Restoration H N/A 

Groundwater Flooding Analysis--Identify 
.. F,WQ $500 

strategies to address both existing and 
potential groundwater flooding 

RC 3 Rock Creek Community Involvement and H/WQ N/A 
Education 

CORE PLAN PROGRAMMATIC ONE TIME COSTS = 
CORE PLAN PROGRAMMATIC ADMINISTRATIVE COSTS = 

CORE PLAN PROGRAMMATIC SUBTOTAL = 

. ::·· ;s!f:t~.,",;·-.·· :.; .... ~... . .! 

I e ~ · .... 

Continued 

10 Year 
Potential SWM Partners (Contributors of 

Administrative 
Funds, Technical Expertise, Labor, 
Materials, Equipment, etc. ) see back 

Costs (K$) 
inside cover for key to acronyms 

$332 COE, CRWC, FEMA, MIT, SWD, WDFW, 
DOES 

$37 DOES (lead), FEMA 
$73 COE, ODES, FEMA, Renton PW, SWD, 

USGS 
$31 KCOEM, KC Roads, Renton PW, SWD I 

$0 Renton (lead), Area Businesses , WSDOE 

$37 Mobile Home Park Owner, KCPA 
$66 KENT 
N/A KC Roads 

$15 . Neighborhood, Tahoma School District 

$26,985 
$6,594 (K$) 

$33,579 



Table 5-1 Cedar River Basin Plan Recommendations Continued 

10 Year 
Potential SWM Partners (Contributors of 

No. Recommendation 
Issues One Time 

Administrative 
Funds, Technical Expertise, Labor, 

Addressed Costs (K$) 
Costs (K$) 

Materials, Equipment, etc. ) see back 
inside cover for key to acronyms 

NON-CORE PROGRAMMATIC RECOMMENDATIONS 
BW 1 Remove Qualifying Structures from Hazardous F/H/WQ N/A $118 COE, CRWC, FEMA, DOES, MIT, SWD, 

Areas WDFW 
BW2 Reduce Less Hazardous Flood Damage F/H/WQ N/A $118 · COE, CRWC, FEMA, DOES, MIT, SWD, 

WDFW 
BW7 Artificial Salmonid Production Measures H N/A $118 COE, MIT, MSE, SWD, TU, USF&WS, 

WDFW 
BW 1.8 Urban Stormwater Management Initiative H N/A $296 ODES, Renton (leads) 
BW20· Ravine Protection Standard F/WQJH N/A $0 DOES (lead) 
BW 21 Infiltration as a Stormwater Mitigation F/WQ/H N/A $0 DOES 

Treatment 
BW 22 Erosion and Sedimentation Control Standards F/H/WQ N/A $0 ODES (lead) 
MS 5 Modify Levees and Revetments F/H/WQ N/A $118 COE, CRWC, FEMA, DOES, MIT, SWO, 

WDFW 
MS9 NPDES Industrial Stormwater Permits for WQ/F N/A $0 WSDOE, Renton PW 

Boeing Commercial Airplane Group and Renton 
Municipal Airport 

MS 11 Stormwatet Treatment of 1~405 and SR-169 WQ $0 WSDOT (lead), WSDOE, Renton PW 
NT 1 Stoneway Concrete Company Stormwater $0 WSDOE 

Management 
ST 1 Madsen Creek Water Quality WQ N/A $29 KCWPC, KC Roads, Fairwood Golf and I 

I 
Country Club, Fairwood Homeowners 
Association 

PC 1 Lake Desire Outlet Channel F N/A $15 KC Roads, LDCC, WDFW, KCNRD, 
KCPCR 

PC 2 · Wetland 42 Reclassification H N/A $0 ODES (lead). 
PC3 Shadow Ridge Drainage Study WQ/F N/A $37 Neighborhood 
RC 2 Wetland 92 Reclassification H/WQ N/A $0 DOES (lead) 

NON CORE PROGRAMMATIC ONE TIME COSTS = $0 
. NON CORE PROGRAMMATIC ADMINISTRATIVE COSTS = $850 (K$1 

NON CORE PROGRAMMATIC SUBTOTAL = $850 

FULL PLAN PROGRAMMATIC ONE TIME COSTS = $26.985 
FULL PLAN. PROGRAMMA TIC ADMINISTRATIVE COSTS = $7.443 (K$) 

FULL PLAN· PROG.RAMMATIC TOTAL = $34.428 
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Table 5-1 Cedar River Basin Plan Recommendations Continued 

10 Year 
Potential SWM Partners (Contributors of 

·No. Recommendation 
Issues One Time 

Administrative 
Funds, Technical Expertise, Labor, 

Addressed Costs IK$1 
Costs IK$1 

Materials, Equipment, etc. I see back 
inside cover for key to acronyms 

I 
COMBINED CIP AND PROGRAMMATIC COST SUMMARY .. 

FULL PLAN TOTAL COST= $89,137 
CORE PLAN TOTAL COST= $71.086 (K$) 

NON CORE TOTAL COST = $18,052 



Table 5-2 
Other Surface and Groundwater Management Activities 

in the Cedar River Basin 

.. 1.\~~VJ1f~~c·7'~~,. 
. CeaarR.lver/SIIlJimamish Watershed 
Assessment 
King County Groundwater Studies 

King County CriticarRecharge.Areas 
Ordinance. 

'~l:·~i·-· .. : .. ::·t.~p!Jft~~i1iY.qlY,~dr-
WSDOE (lead) 

SKCHD (lead), WSDOE, -affected 
water purveyors 
DDES (lead),SKCHD, WSDOE, 
affected water purveyors 

Lower Puget Sound Groundwater Model OSCiS (lead) 

Petition to list salmon stocks as 
endangered 
Renton Aquifer Studies 

Upper Cedar Watershed Habitat 
Conservation Plan 

Wellhead ProteCtion-Programs 

Entity Key: 

NMPS (lead), USF&WS 

Rentcm (lead), WSOOE;-SK.CHD, 
WLRD . 

SWD (lead), MIT, WSDOE, 
USF&WS, WLRD 

EcOlogy {lead),~WSDPH, affected 
water purveyors 

DDES.- King Cowty Department ofDevelopment and 
Environmental Services 

MIT- Muckleshoot Indian Tribe 
NMFS - National Marine Fisheries Service 
SKCHD - Seattle-King Co1mty Health Department. 
SWD- Seattle Water Department . 

J . . I 
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Determine the status of water resourees in the watershed to assist in 
making water rights permit decisions 
Determine potential influenees Oiithe qu8.lity ol' quantity of county 
groundwater supplies and identify protective management strategies 
Implement rri8Jlagement strategies to protect tlie quality and 
quanti.ty of county groundwater supplies 
DeVelop a computerized mOdel of groundwater movement in the 
Lower Puget Sowd Basin to assist in rcgi~ planning and 
management of gro~mdwater resources. 
Determine whei:her depleteci salmon stockSWatran.t listing ~mder 
the federal Endangered Species Act 
Deterinine potential influences on ihe quality-or qwmtitiofR.eitton's 
sole source aquifer & identify protective management strategies 
a. Develop a management plan to ·meet water supply needS, harvest 

timber, and protect threatened & endangered species and other wildlife 
b. Fulfill SWD's mitigation responsibility for the fishery impacts of the 

Landsburg Diversion 
c. Determine target low flow volumes to support salmonid 

spawning needs in the Cedar mainstem 
Prepare manageiDent plans· for ·areas contribUting to weOheadi 

WLRD ':'King Co1Dl1y Water and Land Resources Division 
WDFW- Washington Department ofFish & WHdlife 
WSDOB- Washington Department of Ecology 
WSDPH- Washington State Department of Health 
USF&WS- US Fish and Wildlife Service 
USGS -US Geologic Survey 
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Appendix A: Cedar River_ Basin Plan Watershed 
Management Committee Vision, Goals, and 
Objectives 

Plan Vision Statement 

When adopted, the Cedar River Basin and Nonpoin~ Pollution Action Plan should protect, 
restore, and enhance, where possible, the natural functions of the river and tributary systems in 
the Cedar River Basin to promote human health, public safety, and environmental quality 
through agency/private partnerships that foster community support and·en8ure long-term benefits 
for future generations. 

Goals and Objectives 

Plan Goal: Protect human health and safety while enhancing and restoring the aquatic 
resources in the tributaries and the mainstem of the Cedar River Basin. 

FLOOD DAMAGE REDUCTION 
. . . . 

(These goals and objectives include applicable ·poli~ies adopted in the 1993 King County Flood· 
Hazard Reduction Plan.) 

Goal: Achieve an acceptable level of flooding which-minimizes threats to human life, 
occupied structures,· and significant aqriatic resources, while enhancing aquatic 
habitat, and returiling sediment depol!lition patteins and flow attenuation capacity 
of the system to more natural conditions. 

Objectives: 

FL-1 Utilize the Masonry Dam/Morse Lake project 'for flood contr~l in the 
mainstem to the extent feasible, consistent with water supply;hydropower 
and other operating criteria of the Seattle Water Department; 

FL-2 Discourage new development and discourage redevelopment in the 
floodplain; except where structures w:ithin the floodplain are necessary or 

A-1 . Appendix A: Vision, Goals, and Objectives 
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desirable consistent with policies of the King County Flood Hazard 
Reduction Plan Executive Proposal (January 1993); 

FL-3 Enhance groundwater recharge; 

FL-4 Reestablish floodplain areas by relocating flood-prone structures and 
modifying or removing levees and revetments, and reduce sedimentation 
in flood-prone areas; 

FL-5 Maintain/enlarge culverts to permit passage of peak tributary flows; 

FL-6 Maintain and or enhance the natural hydrologic functions of streams and 
wetlands; 

FL-7 

FL-8 

FL-9 

FL-10 

FL-11 

Reduce clearing of vegetation and allowable impervious surface areas; 

Minimize the use of structural drainage controls to situations where non­
structural methods are expected to be ineffective; 

King County should be the lead jurisdiction, with the exception of dam 
operations, in managing and coordinating services before, during, and 
after flood emergencies; 

Establish on-site detention standards to moderate peak flows to the 
capacity ofreceiving channels; and 

Educate the development community and the general public in appropriate 
techniques for maintaining and enhancing healthy stream and riparian 
habitat. 

EROSION ANi> SEDIMENTATION 

Goal: Reduce increased impacts from human-induced. erosion and sedimentation to 
maximize channel capacity and habitat benefits ·while achieving more natural . 
sediment deposition patterns .. 

Objectives: 

ES-1 Restore or enhance significant unstable or enlarging stream/river channels 
and banks to improve habitat and threats to public ~afety; · 

ES-2 Restrict site clearing, especially in erosion or landslide. prone areas; 
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ES-3 Reduce increased sediment inputs through the use of erosion control Best 
Management Practices in land development, forest practices, animal­
keeping practices, other land:.use activities; 

ES-4 Prohibit new development in active channel migration zones to provide 
adequate flood/sediment conveyance; 

ES-5 Encourage groundwater recharge to reduce the erosion potential of 
overland flows; 

ES-6 Attenuate peak flows that destabilize channel conditions; 

ES-7 Reestablish or widen riparian vegetative buffers, where needed; 

ES-8 . Increase the ability of the mainstem and stream channels to absorb erosive 
peak flow energy and to store and to route sediment; 

ES-9 Where sediment deposition is expected, irrespective of improvements in 
upstream management, establish criteria for maintenance dredging to 
remove accumulations to restore flood conveyance; 

ES-10 

ES-11 

ES-12 

Manage steep slope drainage to reduce uncharacteristic landslide 
conditions; 

Educate the development community and the general public in soil 
conservation techniques; and 

Emphasize the use of minimal intervention techniques such as removal of 
sediment deposition barriers, vegetative plantings, addition of large woody 
debris, and other effective and low maintenance techniques. 

AQUATIC HABITAT 
. . . 

Goal: Attain and maintain a highly diverse and self-sustaining continuity of aquatic 

Objectives: 

AH-1 

. habitats which support all aquatic species and also help support terrestrial 
wildlife .. · 

Protect, preserve, and enhance aquatic and riparian habitat in tributary and 
mainstem environments.to support diverse and self-sustaining fish 
populations; 
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AH-2 

AH-4 

AH-5 

AH-6 

AH-7 

AH-8 

AH-9 

AH-10 

AH-11 

AH-12 

AH-14 

AH-15 

Increase adult salmon and stQelhead populations to maximum production 
levels allowable by the Lake Washington- Cedar River ecosystem when 
considering both natural and artificial propagation; 

Provide fish mitigation/enhancement project proposals that are compatible 
· with fish agency/tribal management goals; 

Support efforts to restore salmonid populations through habitat restoration, 
harvest ~anagement, and artificial production in a manner that helps 
insure their long tenn reproductive fitness; 

Protect/enhance riparian buffers from further decline through land use· 
measures, regulatory controls~ and incentive programs; 

Improve enforcement of envifonmental protection regulations; 

Mininii:ie stream crossings to where such crossings are necessary to 
ensure adequate fish passage and require mitigation for riparian or stream 
impacts; 

Enco~ge forest practices tiuJt protect aquatic systems and attendant 
wildlife; 

Protect unique aquatic environments sue~ as bogs, fens, and riverine 
habitats from development inlpacts; 

Remove key fish passage barriers; 

Reduce the effects of destabilizing flows in tributary and mainstem 
habitats; . 

Establish development standards that do not permit more runoff, or less 
groundwater recharge, than imder pre-developed conditions; 

Coordinate with the Department of Ecology and water purveyors in the 
basin to recommend measures that provide reliable low flows to support 
successful salmonid spawning, incubation, rearing, and transportation 
while maintaining adequate water resources for public and private use; 

Where low flow needs are now; or in the future, insufficient to meet 
aquatic habitat needs, coordinate with water purveyors in the basin to 
identify development standards and other measures that encourage 
groundwater recharge, water conservation, and, if needed, 
supplementation of or alternative sources of supp1y; 

Maintain clean streambed gravels for fish spawning and rearing habitat; 
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AH-16 

AH-17 

AH-18 

AH-19 

AH-20 

AH-21 

. Allow for changes that improve fish/habitat management as new 
information becomes available; 

Emphasize the use of minimal intervention techniques that work with 
natural stream processes such as revegetation, addition of large woody 
debris, and other effective and low maintenance techniques; 

Utilize land use and/or density controls or other measures to protect and 
reestablish the basin landscape continuity and the connections among 
mainstem and tributary floodplain, streams, lake, and wetland habitats as 
greenways throughout the basin; 

Encourage the use of greenways for multiple purposes, including 
floodplain management, ecological benefits, and cultural and public· 
recreational activities; 

Integrate park, recreation, an<l trail facilities into greenway plans where 
uses are compatible; 

Identify voluntary approaches that encourage priority lands to remain. 
undeveloped; 

AH-22 Educate the development community and the general public about 
appropriate clearing and grading techniques to encourage groundwater 
recharge, reduce runoff, and enhance habitat; 

AH-23 Involve the public in localizecJ resource ~tewardship projects; and 

AH-24 Coordinate with the King CoQilty and City of Renton Park and Recreation 
Plans to identify ways that mQXimize 'public access to the aesthetic values 
and recreation opportunities healthy habitat affords. 

WATER Q(JALITY 

Goal: Maintain the quality of surface and groundwater for public health and enjoyment 
and for the )>roductivity of aquatic habitats. 

Objectives: .. 
(Note: see also Erosion and Sedimentation section for objectives to correct erosion problems) 

WQ-1 

WQ-2 

Meet or exceed state water quality standards or other appropriate water 
quality criteria for beneficial uses; 

Remedy poor quality runoff from major roads and commercial and 
industrial areas through retrofitting Best Management Practices; 
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WQ-3 

WQ-4 

WQ-5 

WQ-6 

WQ-7 

WQ-8 

WQ-9 

WQ-10 

WQ-11 

WQ-13 

Correct septic system failures in high-risk areas through enforcement of 
regulations to maintain, repair, and/or replace failing or pre-failing 
systems; 

Where corrective action for failing or pre-failing septic systems described 
in WQ-3 is inadequate resolve area-wide threats in a timely fashion, 
establish required regular maintenance and inspection programs for septic 
systems; · " 

Remedy nonpoint source pollution from animal-keeping practices through 
the use of riparian buffers, fencing livestock from stream, manure 
management, animal-density limitations, and other appropriate Best 
Management Practices in coordination· with other King County rural 
policy efforts; 

Incorporate water quality controls into retentionldetention·facilities; 

Protect and improve surface ~d groundwater quality by eliminating the 
threat ofhazardous waste from underground storage tanks and small 
·quantity generators of hazardous wastes; 

Prepare an emergency response program for hazardous materials spills; 

Enhance riparian vegetation to maximize natural cleansing by incre~ing 
contact of stonnwater with riparian corridors; 

Strictly enforce water quality regulations particularly at major sources that 
can affect priority resource areas, -including Significant Resource Areas 
and aquifer·recharge zones; · 

Use land use and densitY regulations to prevent incompatible uses from 
impacting priority resource· areas; 

Coordinate with the King County and City of Renton Park and Recreation 
Plans to identify ways to maximize public access to the aesthetic values 
and recreation opportunities clean water and healthy habitat afford; arid 

Educate the development community and the general public in appropriate 
techniques for maintaining and enhancing water quality. 

PLANI~LEMENTATION 

Goal: A flexible; well-coordinated, implementation program among agencies, public 
interest groups, ~e priv~te sector, and the general public, where roles and 
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Objectives: 

responsibilities are clearly defined, where costs are equitably distributed among 
implementing and responsible entities, and where the public is closely involved in 
the process. 

PI-1 Agree on appropriate implementation roles, including a lead entity for all 
public and private implementing entities; 

PI-2 Agree upon the implementation priorities and their implementation 
schedule; 

PI-3 Agree upon an equitable approach to sharing project and program costs; 

PI-4 Seek outside sources of funding through grants and other programs means 
to offset costs; 

PI-S Coordinate measures to protect critical habitat into comprehensive plans in 
compliance with requirements of the Growth Management Act; 

PI-6 

PI-7 

PI-8 

PI-9 

Seek multiple objectives in planned projects to provide multiple benefits, . 
including reduced flood damage; improved sediment management; 
enhancement/protection of aquatic habitat, water quality, water supplies, 
open space, recreation to increase the utility of projects and th~ir potential 
funding base; 

Develop cooperative agreements with implementing entities which specify 
roles, responsibilities, schedules, and cost-sharing methods to achieve Plan 
recommendations; 

Develop a means to regularly monitor implementation to ensure that 
objectives for water quality, peak flow controls, and aquatic habitat are 
being met accord~ng to schedule; and 

Specify when the Plan will be reviewed with opportunities for public 
comment to ensure it is being implemented as intended and to make 
appropriate changes as new infonnation becomes available. 
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Appendix B: Addendum to 
Bedload Transport Analysis 

In the Cedar River Current and Future Conditions Report, an analysis of sediment movement 
along the mainstem Cedar River was made, based on a combination of observed distribution of 
gravel bars, measured rates of channel infilling, sieved sediment samples, and sediment-transport 
calculations. Review of those data for this basin plan, however, revealed that the sediment sizes 
were incorrectly tabulated in the report and these incorrect sizes were subsequently used in the 
transport calculations. The actual measured sizes, in fact, were systematically 2 times (for 
subsurface sediment) or 1.4 times (for surface sediment) the values used (Table 1 and Figure 1, 
"Median Sediment Diameters''). As a result, the calculated bedload transport rates should have 
been substantially smaller (because any given flow is calculated to be less able to move larger 
sediment). 

Owing to the nature of the Cedar River system and the magnitude of the error, however, the 
fundamental conclusions of the report are unchanged: 

1. The Cedar River is a supply-limited system, in that substantially more coarse sediment could 
be moved by the river along most of its length than is being currently supplied (by tributaries, 

·landsliding bluffs, and eroding banks). The excess transport capacity is not four-fold, 
however (as reported in the Conditions Report), but only about two-fold. 

2. The ability of the Cedar River to transport bedload sediment declines rapidly in the 
lowermost two miles of channel above Lake Washington. Interestingly, the predicted average 
rate of deposition is the same in both the previous and the current analysis-I 0,000 tons per 
mile of channel per year (Figure 2, "Predicted Annual Bedload ... ''). The only significant 
difference between the two· analyses lies in the amount of sediment that could be transported 
downstream ofRM 0.55, were the sediment supply in fact unlimited. 

3. The estimated annual quantity of sediment that passes the 1-405 bridge across the Cedar 
River, over 10,000 cubic yards (about 7,000 tons), is unchanged by the revised.data . 

. Deposition occurs along the 4ownstream river channel and on the delta at the mouth of the 
Cedar River. 

. ' 

4. The previously reported disparity between the WLRD and Harza sediment-size data in the 
lower e-el was an artifact of our erroneous tabulation; in fact, despite different 
investigators at different times collecting at different flow stages, the data are virtually 
identical (Figure 3, ''Renton Reach''). · · 

5. The Bagnold sediment-transport equation does not appear to work satisfactorily for the very 
coarse median grain sizes (over 60 mm) found above RM 7.0 on the Cedar River,· 
substantially·underpredicting the likely supply rate in a reach where significant sediment 
accumulation is in fact not observed. The reason for this problem lies in the dramatic 

- calculated drop-off in transporting capacity below about 2000 cfs (Figure 4, "Bedload 
Sediment Rating Curves''), reflecting near-threshold conditions for sediment transport 
predicted by the Bagnold equation but in fact probably not occurring in the river itself. 
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TABLE B-1 CEDAR RIVER SEDIMENT DATA (REVISED) 
Collected September 1992 · 

Slallll# ...... llltiCI ...... DI .. .....c. - 51% 14% - - 14% .......... 
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Appendix C: Hydrology _and Forest Retention 

Technical Note 1: Upland Flooding and Channel Stability 

INTRODUCTION 

Analysis of the hydrologic benefits of forest cover has motivated the development of incentives 
for landowners to keep their land in forest uses in the Cedar River Basin Plan . 

There are several reasons to preserve forest cover in the basin. Relative to other land covers, 
forests intercept and evaporate more rainfall, provid~ more soil storage, retain and trap more 
sediments, and purify contaminated water. Forests generate smaller storm flows and larger base 
flows than other land covers. Stormwater detention usually is not required for small-scale rural 
development even though rural. development can produce l~ge increases in storm flows if large 
percentages of area are converted from .forest to grass. Consequently, forest preservation is an 
effective way to prevent hydrologic disruption from rural areas. For these reasons~ the WLRD 
basin planning program seeks to maintain as much forest cover as possible in lands converted 
from forest to non-forest uses . 

SCOPE OF TECHNICAL NOTE 

This technical note focuses on "01i-site" runoff and erosion potential of flows discharging from a 
representative, basin area. It is intended to shed light on localized drainage impacts from a 
project or collection of projects. As such, it examines only a portion of the suite of impacts 
(flooding, erosion, base flow, surface and groundwater quantity, and water quality) that forest 
retention is intended to prevent orpartially mitigate. These other impacts are discussed 
elsewhere. For example, another note, Teclmical Note 2, "routes" the flow increases discussed in 
this note downstream to estimate erosion impacts of forest retention and clearing in four Cedar 
River subbasin ravines. 

LAND COVER ASSUMPTIONS 

The foliowing simulations have been designed to test the hydrologic value of these forest 
retention prescriptions in the Cedar River basin. The simulations consider several development 
scenarios of 100 acre tracts of forest on two different soil types, till, and outwash. Undisturbed, 
forested till soils generally have a relatively porous ·surface layer that is underlainby glacially 
compacted matetjal of very low permeability at about two to three feet of depth. Surface runoff 
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is infrequent and relatively low in quantity on undis~ed till soils. These soils predominate in 
all of the rural subbasins except for Rock Creek where glacial outwash soils are the nann. 
Outwash soils are typically very porous sand and gravel based soils that hardly ever yield surface 
runoff in their undisturbed state. The two soil types will be discussed separately at first and then 
compared. The scenarios considered are as follows: 

Symbol 
F 

R-65 

R-50 

. R-30. 

Description 
All forest (no development) 

- 100 acres forest 

Rural, 1dU/5 acres (20 houses), 65% forest retention 
- 65 acres forest 
- 31 acres grass 
- 4 acres impervious 

Rural1du/5 acres (20 houses), 50% forest retention. 
- 50 acres forest 
- 46 acres grass 
- 4 acres impervious 

Ruralldu/5 acres (20 houses), 30% forest retention . 
.,. 30 acres forest 
- 66 acres· grass 
- 4 acres impervious· 

Each of these scenarios was run for both till and outwash soils using hydrologic parameters 
detennined from subbasin model calibrations using in-basin stream flow and rainfall data. 

The "F" (all forest) scenario is a.base case for comparison of the other development scenarios. 
· The "R" rural options illustrate a range of impacts that depend upon the amount of forest cover 
remaining. 

The runoff from these scenarios was modeled using HSPF (Hydrologic Simulation Program -
FORTRAN). This model is a nationally and intemaqonally accepted watershed modeling tool 
that has been used extensively for surface water design, planning, and management by numerous 
local and regional agencies and companies over the last decade. 

SOIL PARAMETER ASSUMPTIONS 

The till simulations were conducted with two sets of calibration parameters reflecting both low 
and high of till-soil infiltration rates detennined through hydrologic model calibration of seven 
tributary streams within in the lower Cedar River b~in. The use of two different sets of 
infiltration parameters reflects variations noted using field rainfall and stream flow data. Till 
soils are the dominant soils in almost all tributary subbashis in the Basin Planning Area. Only 
one set of parameters was used for outwash soil because Cedar River subbasin calibrations did 
not evidence significant hydrologic variations among soils mapped as outwash. Only in Rock 
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. Creek subbasin do outwash soils predominate. Grass cover represents a hydrologic land use 
category that includes lawns, pastures, and other vegetated surfaces where forest cover has been 
significantly disturbed by some combination of clearing, grubbing, grading and replanting with 
non-forest vegetation. · 

RAINFALL TIME SERIES ASSUMPTIONS · 

A 43-year period of runoff was simulated using 15-:minute time increments. The 15-minute 
precipitation totals were derived from long term, hourly records of the NOAA gage at 
Lanc.tsburg. The IS-minute variations in rainfall were generated using distributions of seasonal 
patterns derived from shorter-term King County rain gage records. A 15-minute record was 
considered necessary in a peak flow analysis to correctly simulate upland channels where storm 
flows hydraulically concentrate over relatively short time periods. Landsburg rainfall amounts 
were recluced by 10% to reflect average observed precipitation conditions in the rural portion of 
the Cedar Basin Planning Area. 

METHOD OF COMPARISON AND ACCURACY OF RESULTS 

The scenarios were compared with respect to peak annual flow frequencies determined by fitting 
simulated annual peaks to a Log-Pearson Ill distribution using a Weibell plotting positio~ as 
recommen4ed by WRC Bulletin 17-B. In addition, the ratio of each scenario's 2-year peak 
discharge to the 1 00%-forested 1 0-year peak dischafge was used as an indicator of channel 
stability... · 

Calibration and validation model runs indicate that the HSPF subbasin models calculate peak 
flows that are generally within 10% of measured peak flows near subbasin outlets. These results 
suggest that the model is a suitable and sufficiently accurate tool for the comparative flood 
frequency analysis· presented in this note. 

• BENEFITS OF FOREST RETENTION ON TILL SOIL - Figures 1 and 2 show the peak flood flows for vario\15 rec~ence intervals for each scenario. 
Peak flows increase as the amount of forest conversion increases. Without active detention or 
infiltration efforts, any and all development increases peak flows. Past studies by WLRD 
indicate that, from a stream erosion and channel modification standpoint, the threshold level for 
hydrologic change may be the recurrence of the 10-year forested flow every 2 years in the post­
developed state. When the pre-development, 1 0-year flow occurs more commonly than every 
two years, the stream falls apart. The channel is scoured, habitat is degraded, and incision occurs. 
Without mitigation, this threshold is matched by rural development that clears between 35% and 
50% depending on the till soil characteristics. With regard to this threshold, the F-65 scenario is 
marginally .effective for tills with high runoff potential, and sufficient for tills of low runoff 
potential. Scenarios with lower amo\mts of forest cover generally lead to unstable conditions. 
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All clearing scenarios cause increases in peak annual flows to some degree. For example, even 
with 65% forest (R-65), peak annual flows tend to increase by about 40% for till soils with low 
runoff potential and by 80% for till soils with high runoff potential. Corresponding increases for 
the other scenarios are 64% and 119% for the R-50~ and 100% and 173% for the R-30 scenarios .. 

BENEFITS OF FOREST RETENTION ON OUTWASH SOILS 

Peak flows generated by porous outwash soils are consistently smaller than peaks from less 
permeable till soils with equal levels of development. However, percentage increases in pCaks 
caused by forest conversion are much greater on outwash than on till soils. For example, the 
average increase in flood flows across all return periods is 214% for the R-65 scenario and 
increases to 400%· for the R-30 scenario. At a subbasin scale where both types of soil may be 
present, development on outwash soils is more benign from the point of view of peak flows and 
channel eros.ion because downstream flooding is detennined by absolute flow quantities. 
Increases in these flow quantities should be minimized,· and this might suggest that development 
on outwash soils would be preferred if peaks flows were the controlling concern. At the local 
scale, however, development on outwash may be more destructive, especially in headwater areas 
where channels begin. Here, a channel in outwash may be sized fQr a 3 cfs two-year flow, and 
inay not be capable of handling a tripling of that two-year flow. On the other hand, retention­
detention ponds in outwash soils are aided by the hi~ infiltration capaeities of these soils. 

The local problenis of developm:ent on outwash soils are clearly illustrated by Figure 3. Each of 
the development scenarios causes large percentage increases in flows relative to the forested 
condition. Considering flow increases on a percentage basis, all development scenarios on 
outwash without detention significantly increase local flows. There is no reasonable development 
scenario in which the post-developed 2-year flow does not grossly exceed the forested 1 0-year 
flow. This is because forested outwash soils do not produce any sharp runoff peaks in respQnse 
to even large rainstorms. Forested outwash soils produce .base (subsurface) flows all year round; 
rainstonns merely elevate the level of the base flows. 

While forest retention on outwash soils reduces runoff, no amount of forest retention will contain 
hydrologic change within ti?.e threshold discussed ~hove. This would be of concern in a 
headwater channel (first order channel) located in outwash. When channels. begin in outwash, 
development inust include active detention or infiltration :to protect the channels. Additionally, 
the relatively rapid infiltration and lat~ transmission of water and contaminants in outwash 
soils suggests that protection of shallow water supply wells would be enhanced by the 
preservation. of forest cover. · 

·, 

CONCLUSI()NS .. 

1. On till.soils, annual flood peaks increase by from 17% to 27% of their forest v~lues for. ~ach 
additional10% of forest conversion to grass cover: The range ofincrease_reflects the.. . 
variation in till soil hydrologic ch3.racteristics noted in the Cedar River basin. ·. 
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2. Increases in peak flows on outwash soils are much greater than for till soils. Peak flows 
increase by 53% of their forested value for each additional tO% of forest conversion to grass. 

3. 65% forest retention is effective in maintaining $lability of upland channels over the 
hydrologic range of till soils in Cedar River basin. 

4. 65% forest retention reduces annual peak flows significantly on outwash soils, but does not 
prevent the head end of first order channels from exceeding the channel stability limit. 
Protection of channel stability by forest cover in outwash areas is expected to improve at 
larger, subbasin scales because of mixing of flows from till areas and dampening by channel 
routing. 
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Figure 1·. FLOW BENEFITS OF F.OREST PROTECTION 
· 1 00-acre· till soil site, high runoff 
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Figure 2. FLOW BENEFITS OF FOREST PROTECTION 
1 00-acre till soil site, low ·runoff 
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Figure 3 .• FLOW-BENEFITS OF FOREST PROTECTION 
1 00-acre outwash soil site 
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Technical Note 2: Downstream Analysis 
Peterson, Rock, and Taylor Creek Ravines 

INTRODUCTION 

Technical Note 1 discussed the hydrologic characteristics oftypicallOO-acre upland sites in the 
Cedar River basin planning area. This section analyzes the hydrologic impact of different 
development scenarios on specific rural subbasins and focuses attention on hydrologic changes 
in ravines near the subbasin outlets. Thus, the effects of different land use scenarios are tracked 
or ''routed" through specific subbasin drainage systems to downstream ''points of interest"-the 
ravine reaches of Taylor Creek, Peterson Creek, and Rock Creek . 

LAND COVER ASSUMPTIONS 

For each subbasin five different scenarios were moqelj3d reflecting different levels of forest 
clearing and development. The assumptions and coqditions underlying each scenario are as 
follows: · 

Forest: This scenario is used as a base case. Cover is assumed to be strictly forests and 
wetlands with no grass or impervious area. For simplicity, channel networks and routing 
elements are assumed to be the same as those observed in the field under current · 
conditions. 

1991: This sceiwio reflectS land cover and development conditions determined from 
analysis of 1992 air photOs. ·As of 1992, approximately 30% of Taylor Creek was cleared 
of forest cover, 15% ofPeterson Creek, and 8% ofRock Creek subbasins . 

. 1012.-65: This scenario is.\lased on the Comprehensive Plan projections of population and 
· household increases by. the year 2012 in the rural portions of the Soos Creek and Tahoma 

Raven Heights Community Pl~ng Areas. In this scenario the number of rural 
households are assumed to be proportional to the rural residential area·in each subbasin. · 
On this basis, Taylor Creek is projected to accommodate 46 new households~ Peterson 
Creek 54, and Rock Creek 96 by the year 2012. Each household is assumed to locate on a 
5 acre lot consistent with predominant zoning. This scenario represents a 2012 projection 
with 65 % forest protection. Newly developed land is assumed to be 65% forested, 31% 
grass, and 4% impervious. No additional forest. clearing or forest restoration on existing 
developed lots is projected. As a result of these assumptions, subbasin clearing increases 
by less than 5% in each subbasin. 

lOll: This is the same as the 2012-65 scenario except that zero residual forest is ass~med 
on n~ lots. Therefore they are assumed to be 4% impervious and 96% grass. This 
scenario results in increases in basin clearing of approximately 5% over the 2012-65 
scenario. 

. . 
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B0-65: This scenario assumes full buildout as allowed by current zoning with retention 
of a total of 65% of forest cover existing in rural residential zones as of 1992. No 
restoration of land areas converted prior to ·1992 is included. Forest production zones are 
assumed to remain forested. Rural development is assumed to include 4% impervious 
area on average. 

DO-SAO: This scenario reflects buildout as allowed by current zoning with no forest 
protection except as provided by the SAO. Also, as in the B0-65 scenario, land zoned as 
fore_st production is assumed to remain forested. 

Land converted to rural residential use is assumed tQ include 4% impervious area. This scenario 
results in nearly total (90%} clearing of the Taylor Creek which includes only small amounts of 
SAO constrained lands and no forest production zoning. In contrast, buildout in Rock Creek 
results in only slightly over 50% total clearing. Buildout in Peterson Creek subbasin results in 
nearly 65% subbasin clearing. Although the subbasip contains no forest production lands, total 
clearing is not as high as Taylor Creek because oflakes,.wetlands, and County open space that 
will remain forested. 

Note that both year 2012 scenarios include the same amount of total impervious area and only 
differ in.the amount of total forest converted to non-fore,st (grass} cover. This is also true of the 
two buildout scenarios. 

MODELING .ASSUMPTIONS 

The hydrologic simulations utilized the calibrated HSPF .subbasin models that are based on 
rainfall and runoff data for each creek and reflect mapped drainage, topography, and soils 
conditions. Hydrologic parameters that are specific to each subbasin were.estimated during 
model calibration. Continuous model runs were conducted. on an hourly time step using 43 years 
hourly precipitation data from the NOAA gage at Landsburg. Correction factors were applied to 
the Landsburg hourly gage totals based on correlation ~d regression with short term King · 
County precipitation gage~. Non-rural development was minimal in these predominantly rural 
subbasins. Any non-rural development projected to occur inth~ subbasins was assumed to be 
fully mitigated and was therefore not represented in the simulations. Therefore results ,reflect 
only the impact of rural, residential development as described above. · · 

COMPARISON METHOD 

Point oflnterest: Subbasin streamflows in ravine reaches of each tributary subbasin were the 
focus of the analysis. Ra;vine reaches are steep portions of the stream system that carry stream 
flow down the valley wall of the Cedar River. Taylor Creek has two such ravine sections on 
separate creek branches near the outlets of catchmerit T2 and T5. Each of these was modeled and 
analyzed separately. Peterson Creek and Rock Creek ravine flows were analyzed at outlets of 
catchment Pl and Rl respectively. Ravines were chosen as focafpohits because they· are 
generally near subbasin outlets and reflect aggregate impacts of all upstream changes. As such . . 
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they represent a contrasting 'whole subbasin' ev8luation of management actions to upland 
analysis that is more indicative of local impacts of land development. Additionally, ravines are 
steep reaches wh~e channel incision and erosion problems may first begin and subsequently 
propagate upstream. 

Relative Stream Erosivity: The erosive potential of flows at each location was c~mputed using 
the concept of threshold discharges. Threshold discharges are flow levels that m:e large enough to 
move streambed sediment and therefore begin the process of channel scour and downstream 
sedimentation. In subbasins dominated by lower permeability, till soil geology such as Taylor 
arid Peterson Creek this flow is estimated to be approximately 50% of the forested 2-year 
discharge at the location of interest. In porous, outwash soil-dominated subbasins such as Rock 
Creek, forested flows are dominated by groundwater discharge and 50% of the 2-year flow 
occurs much too frequently (more than 10% of the time in an average year) to be a threshold 
discharge. For Rock Creek, 100% of the forested 2-year flow was used as the thr~shold. The 
actual amount of erosion caused by effective discharges (ones larger than the threshold 
discharge) is a function of the magnitude of the flow multiplied by the amount of time it persists . 
The sum of all these products over a simulation period represents the amount of erosive work 
that th~ stream.channel experiences. In this analysis each of these sums wa8 normalized by the 
sum resulting for 100% forested conditions and plotted on a potential erosion graph With the 
corresponding percentage of subbasin clearing. The resulting curves provide a means of 
assessing the relationship of estimated ravine erosion to total upstream clearing for each 
particular subbasin ravine that also accounts for the particular hydrologic and hydraulic 
characteristics of each subbasin such as precipitation, soils, and drainage network features. 

In addition to plotting the variation of ravine erosion as a function of total upstream forest 
conversion, an analysis was made to determine the amount of rural development that would 
cause accelerated destabilization of the ravines. As mentioned in the upland analysis this is 
estimated to occur when the 2-year return period discharge equals or exceeds the forested 10-
.year discharge .. This line is plotted as a thick vertical line on the potential erosion graphs 
(Figures 1 through 4). 

RESULTS OF ANALYSIS 

·Results of simulation and analysis are shown in Figures 1 through 4. On each figure a vertical 
line is plotted to show at what point in subbasin cl~g and development 2-year flow equals the 
forested 10~year flc;>w and severe channel instability. occurs. This line estimates the point at 
which land-use-indUced incremental damage as represented by relative erosivity values greater 
than ·1.0 accelerat~s to cause severe channel destabilization and degradation. Discussion of each 
subbasin ravine follows: · · · . · 

Western branch (catchment TS) of Taylor Creek. The average rate of increase of channel 
erosion is approximately 13% for every 10% of the basin cleared for low-density development. 
As of 1992, erosive potential was approximately 20% greater than under fully forested 
conditions. 2012 scenarios increase potential erosion by 2% to 8% depending on the amount of 
forest retained. At buildout with 65% forest retention, relative erosivity has increased by 40% 
compared with 1992 conditions; however, the ravine remains on the stable side of the severe 
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instability line. In the absence of forest retention, relative erosivity increases by 94% compared 
to 1992, and the system becomes unstable. 

Eastern branch (catchment T2) of Taylor Creek, The average rate of increase of channel 
erosion is approximately 16% for every 10% of the basin cleared for low-density development. 
As of 1992, erosive potential was approximately 46% greater than under fully forested 
conditions. 2012 scenarios increase potential erosion by 5% to 15% depending on the amount of 
forest retained. At buildout with 65% forest retention, relative erosivity has increased by 30% 
compared with 1992 conditions; however, as in the case of the western branch, eastern ravine 
remains on the stable side of the severe instability line. In the absence of forest retention, relative 
erosivity increases by 95% compared to 1992, and the system becomes unstable. 

Peterson Creek below Peterson Lake (catchment Pl). The average rate of increase of channel 
erosion is approximately 12% for every 10% of the basin cleared for low-density development. 
As of 1992, erosive potential was approximately 25% greater than under fully forested 
conditions .. 2012 scenarios increase potential erosion by 4%.to 12% depen4ing on the amount of 
forest retained. At buildout with 65% forest retention, relative erosivity has increased by 20% 
compared with 1992 conditions. In th~ absence of forest retention, relative erosivity increases by 
64% compared to 1992, but the system does not go jnto accelerated ·instability. These. stability 
results contrast with the Taylor Creek.ravines beca~e increases in peak flows are attenuated by 
four lakes upstream of the ravine. Ravine destabilization evidently is not a problem in the 
Peterson Creek systeni. However, erosion-and sedimentation of both upstream lakes and the 
ravine reach in Pl would be expected. In the. latter case, sedimentation would result from the 
delivery of eroded material from several steep side channels that enter the north side of Peterson 
Creek below Peterson Lake and receive no significant attenuation. The estimated stability point 
of these channels is also indicated on FigUre 4. Upstream sediment delivery with associated 
nutrient loading is also recognized as a current problem in the Lake Desire catchment. 

Rock Creek Ravine (catchment Rl). The average rate of increase of channel erosion is. 
approximately 10% for every 10% of the basin cleared for low-density development. As of 1992, 
erosive potential was only 7% greater than under fully forested conditions because little forest 
conversion had occurred within the basin. The 2012 scenarios increase potential erosion by 2% 
to 5%. depending on the amount of forest retained. At buildout with 65% forest retention, relative 
erosivity bas increased by .17% compared with 1992 conditions. In the absence of forest retention 
at buildout, it increases by 42% above the 1992 level an<J the system is predicted to become 
unstable. However, in contrast to the Taylor Creek raVines; the instability limit occtirs at slightly 

. less than 40% basin clearing as ()pposed to around 60%. This results from apparent susceptibility 
of th~ outwash soils in the Rock Creek basin to flow. increases as described. in the upland 
analysis .. The future hydrologic regime of Rock Creek benefits ·significantly from forest 
production zoning that m~tains long-tenil forest coyer; · 

CONCLUSIONS 

1. Peak flows increase progress~vely with forestconversion to low dert&ilY residential uses 
cati,sing between· 10% and 16% increases in chaimel el'()sion and downstream sedimentation 
for every ,1 0% of_ basin clearing. · · · 
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2. The percentage of clearing that causes ravine instability depends on subbasin drainage and 
soils characteristics. In Taylor Creek it appears to occur at approximately 60% of upstream 
clearing. In Peterson Lake it is much higher (87%) because of hydrologic buffering by lakes. 
In Rock Creek, it is much lower (390.4.) because of the hydrologic characteristics of outwash 
soils. · 

3. Simulations based on Comprehensive Plan assumptions of rural household growth by the 
year 2012 result in relatively small amounts of subbasin clearing and erosion and 
sedimentation impacts to subbasin ravines. 

4. Results {or buildout scenarios suggest that 65% forest retention will allow incremental 
increases in erosion and sedimentation, but will also maintain stable channel conditions in the 

· ravines of all three subbasins. In both the Taylor Creek and Rock Creek ravines, buildout 
results in unstable conditions in the absence of forest retention. 

I 

5. The Peterson Creek ravine is protected from hydraulically induced instability by peak flow 
attenuation in upstream lakes. However, incremental increases in ravine erosion still occur, 
and the ravine is projected to receive large incre~es in sediment loading from steep side 
channels in the PI catchment. In addition, ups~ lakes may be at risk from sedimentation 
and pollutant loadings even though the ravine is partially protected by their presence. 
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Appendix D: Significant Resource Area Map, 
Definitions, and List 

Definitions 

Regionally Significant Resource Areas (RSRAs) contribute to the resource base of the entire 
southern Puget Sound region by virtue of exceptional species and habitat diversity and 
abundance, when compared to aquatic and terrestrial systems of similar size and structure 
elsewhere in the region. RSRAS may also support rare, tbreaten~d, .or endangered species or 
communities. 

Although typically found together, any of the following criteria are sufficient tO recognize 
RSRAs in the watersheds ·of King County: 

1. Watershed functions are not appreciably altered from predevelopment conditions as 
measured by corridor integrity, hydrologic regime, sedim~t movement, and water quality. 

2. The diversity and abund~ce of aquatic or terrestrial habitats are of consistently high quality 
and are well dispersed throughout the sy~em. 

3. Aquatic and terrestrial life, particularly salmonids, exhibit abundance and diversity consistent 
• with undisturbed habitats, and they make a significant contribution to the regional resorirces 

• ·-
I 

ofPuget Sound. · · 

Locally Significant Resource Areas (LSRAs) also contribute to the resource base ofthe region but 
at a lower level of both abundance and diversity compared to RSRAs. LSRAs are, however, 
significant within a particular basin, providing habitat that is important for plants and animals . 

Because aquatic systems require adequate functioning of all elements to contribute significantly 
to system productivity, all of the following criteria are necessary to recognize LSRAs in the 
watersheds ofKing County: · 

1. Watershed functions have been altered from clearing and filling, but corridor integrity, 
hydrologic regime, sediment movement, and water quality .are adequate for spawning-and 

· rearing of salmonids or for maintenance of other plant and animal species; and · 

2. The diversity and abundance of aquatic and riparian ~abitats are good but not exceptional; 
instability, damage, and stream alterations are evident but confined to localized sites; and 

3. Aquatic and terrestrial life, particularly salmonids, are supported at one or more species and 
life stages at population levels that may be low but are sustainable. 
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Significant Resource Areas (SRAs) 

Areas identified as RSRAs and LSRAs in the Cedar River Basin below the Landsburg Diversion 
Dam are listed below. These RSRAs and LSRAs were identified in the Cedar Rtver Current and 
Future Conditions Report (1993). Cedar River mainstem habitat from the mouth to the 
Landsburg Dam (RM 0.0 to RM 21.7) contributes to the river's status as a fishery resource of 
regional significance. However, it is withheld from this list pending a designation by the WMC 
that reflects both its productivity and highly managed state. 

Tributary Reaches 

RSRA 
Rock Creek (Tributary 0338): RM 0.0 to 2.5 
Peterson Creek (Tributary 0~28): RM 0.0 to 2.6 (part ofRSRA Wetlands 28, 42) 
Peterson ~k (Tributary 0328B): RM 0.0 to 2.2 (part ofRSRA Wetlands 14, 15, 28) 
Taylor. Creek (Tributary 0321): RM 0.2 to 0.8 

LSRA. . 
Maplewood Creek (Tributary 0302): RM 0.5 to 1.1 
Maplewood Creek (Tributary 0303): RM 0.0 to 0.2 
Molasses Creek (Tributary 0304): RM 0.2 to 0.8 
Mads~ Creek (Tributary 0305): RM 0.8 to 2.15 
·Madsen Creek (Tributary 0306): RM 0.0 to 0.25 
Tri~utary 031(>: RM 0.0 to 0.3 (part ofLSRA Wetland 105) 
Tributary 0316A: RM 0.0 to 0.45. 
Taylor Cieek (Tributary 0320): RM 1.2 to 3.2 (Note: Taylor Creek below Maxwell Road 

RM 0.4 is part of a Cedar River RSRA Wetland 132.) 
Taylor Creek (Tributary 0326): RM 0;0 to 0.7 
Walsh Lake Diversion Ditch (Tributary 0441): RM 0.0 to·4.0 

Valley-Floor Stream Habitats 

RSRA 
RBa Percolation Side Clliumel.at RM 4.7 to 4.8 
LB Pereolation Side Chamiel at RM 4.6 to 4~8 
LB Percolation Side Channel at RM 7~5 (part ofRSRA Wetland 103) 
RB Percolation Side Channel at RM 9.5 
RB Petcolation'Side Channel at RM 10. i · · 
LB ·Wall-Base Tributary (MeDantel's Side Chamiel) at RM 11.5 
RB Percolation Side Charinel at RM 13.4 (adjacent to RSRA Wetland 132) 
LB Wall-Base Tributary at RM 14.9 
LB Percolation:Side Chamiel at RM 15:9 . ·. 
tB High..; Flow Side· Channel at RM 17 .'2 to 17.4 . 
LB Percolation Side Channel at RM 17.7 

• AU right and left bank designations are made assuming the observer is facing downstream. 
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.·LB Side Channel at RM 19.0 
LB Percolation Side Channel at RM 19.7 
RB Percolation Side Channel at RM 20.0 (adjacent to RSRA Wetland 80) 

LSRA 
RB Wall-Base Tributary at RM 12.5 
RB Side Channel at RM 15.7 to 15.9 
LB Wall-Base Tributary at RM 16.2 
LB Wall-Base Tributary at RM 18.3 

Wetlands 

Class 1 Wetlands: Consistent with past basin plans, many of the Class 1 rated (i.e., ''unique and 
outstanding'') wetlands, including all bogs and fens, are categorized as RSRAs. The rest of the 

W Class 1 wetland systems are categorized as LSRAs due to past land-use impacts. 

• 
•• 
I 
I 

In accordance with the SRA criteria, fourteen of the Cedar River basin's fifteen Class 1 wetlands 
are designated as SRAs. Wetland 25, a Cla8s 1 system in the upper headwaters of Madsen Creek, 
has been subjected to complete buffer removal and partial filling. It also serves as an RID 
facility: As a result of these alterations, it no longer meets the SRA criteria. 

Class 2 Wetlands: A number of Class 2 wetlands are within stream corridor SRAs. As such, 
they are assigned the same SRA designations as the adjoining streams. Their protection is critical 
in maintaining fish and wildlife habitat, water quality, and stormflow attenuation in these 
systems. · 

RSRA 
Cedar River M~stem: Wetlands 69, 80, 132, 37, 103, and 6* 
Peterson Creek Subbasin: Wetlands 14*8, 15*P (and Lake Desire), 28*P (encompasses 
· Spring Lake), and 42 (encompasses Peterson Lake) · 
Madsen Creek Subbasin: Wetland 16*8 · 

Webster Lake Subbasin: Wetland 33*8 (encompasses Webster Lake) 
Taylor Creek Subbasi~: Wetland 132 (also adjoins Cedar River mainstem) 
Walsh Lake Subbasin: Walsh Lake· 
Middle Cedar River Subbasins: Walsh Lake and surrounding uninventoried wetlands, and 

Wetland 83*8 · 

LSRA 
Cedar River Mainstem: Wetlands 118 and 105 
Molasses Creek Subbasin: Wetlands 22 •, 23 ~, and 2 
Cedar Grove Subbasin: Wetland 13• 
Webster Lake Subbasin: Wetland 36* (encompasses Francis Lake) . . 
Walsh Lake Subbasin: Wetland 64 
Taylor Creek Subbasin: Wetland 58 . 
Rock Creek Subbasin:·Wetlands 82* (Hidden Lake}, 91 (encompasses Lake No. 12), 92F, 

93, and 94 
Middle Cedar River Subbasins: Wetland 77• 

[*=Class 1 wetland 8 =Bog F =Fen] 
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Appendix E: Estimation of Salmonid Production 
Potential and Costs of Fish Habitat Restoration 
Opportunities in the Lower Cedar River 

Executive Summary 

The Cedar River is one of the most productive salmon and trout streams in the state. To help 
ensure sustainability of the fish runs and increase them, habitat restoration' measures were 
assessed for the lower 22 miles of river as part of the Lower Cedar River Basin and Nonpoint 
Pollution Action Plan. The proposed projects would increase the river's natural production 
potential for salmon and trout in a manner consistent with restoring its ecological health, 
protecting its high water qualit}'...:-essential also for maintenance of Lake Washington-and 
reducing the costs and hazards of flooding. The projects would also be consistent with wild and 
native fish protection under Washington State's Wild Salmonid Policy and the federal . 
Endangered Species and Clean Water Acts. Benefits for non-salmonid fish and wildlife, water 
quality, recreation, aesthetics, flood reduction, and the overall quality of life were not assessed 
but are likely to be very high because the Cedar River has high resource value and is near ·a high­
density urban area. 

· Potential habitat projects were identified along the edge of the mainstem channel, on the valley 
floor, and in tributaries. Projects in the mainstem would reduce the costs and hazards of flooding 
while enhancing edge habitat by removing or modifying some levees and revetments and adding 
habitat elements sueh as large woody debris, boulders, and native riparian vegetation. The valley 
floor projects would enhance or create off-channel habitat, much of it groundwater~fed, 
reconnecting the river with its floodplain and providing stable spawning gravel, juvenile rearing, 
and flood refuge habitat. The tributary projects would increase potential habitat productivity by 
adding large woody debris to the channel to improve channel stability, retain spawning gravel, 
and increase fish hiding cover. In one tributary-the Walsh Lake Diversion-a fish passage 
barrier would be modified and upstream habitat enhanced to make over four miles of stream and 
many acres of excellent wetland productive for anadromous salmon. In Rock Creek, to one of the 
best Stream habitats remaining in the Puget Sound lowlands, the recommended project would 
restore part of the stream's base flow, which municipal water diversions reduced, thus increasing : 
its already high value for spawning and rearing habitat: · 

' For this report, restoration includes actions that may also be defmed as rehabilitation or enhancement. 
10 WRlA #08.0338. Enters the Cedar River approximately 3 niiles downstream from Landsburg. Not to be confused 

with WRIA #08.0345, also called Rock Creek, which is entirely in the City of Seattle's municipal watershed and 
enters the Cedar River approximately 2 miles. upstream of Lands burg. 
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A total of73 habitat restoration projects were assessed. However, because not all restoration 
possibilities were explored, conservative values for habitat area and production were generally 
applied. This report presents a conservative estimate of the total potential for habitat restoration 
in the basin. Of those assessed, twelve projects would enhance 1.65 hectares (4.1 acres) of edge 
habitat along 4~1 kilometers (2.6 miles) of the mainstem river channel, and ten projects would 
restore 7.0 hectares (17.3 acres) of stream habitat in almost 22 kilometers (13.75 miles) of 
tributary channels. Fifty-one projects would enhance or create 16.1 hectares (about 40 acres) of 
habitat on the valley floor. 

For each species, information on fish production and survival was obtained from the scientific 
literature and the knowledge of local biologists. These values were then applied to estimates of 
pre- and post-project habitat area to estimate the annual production that could result from each 
habitat project. To reflect the potential variability in production, a high and low range ,of 
production was also estimated for each species based on variability pf data from a wide range of 
studies on the production value of habitat restoration. All estimates assume that projects will be 
constructed and will perform as described, and that the habitat will be adequately seeded with 
spawners. 

Based on this approach, it is projected that the proposed projects, when fully functional, would 
annually produce about 35.1 million emergent sockeye fry (range 20 to 44.8 million), 93,600 
coho smolts (range 53,000 to 192,000), 10,000 chinook smolts (range 5,000 to 25,000), 
940 steelhead smolts (range 535 to 1475), and 29,000 cutthroat smolts (range 22,000 to 55,700). 
Total cost to construct these projects is estimated at $60.25 million.n However, 87%. of the fish, 
including 30.4 million sockeye fry and 60,500 coho smolts, could be produced for only 25% 
($14. 7 million) of the total capital cost if all valley floor projects were constructed. Tributary 
projects would cost about 18% of the total and would produce about 13% of the fish, but a large 
majority of tributary gains, including almost 4;0 million additional sockeye fry, could result if 
two projects-Rock Creek base flow restoration and Walsh Lake Diversion enhancement-were 
completed at a cost of about $7.4 million. · · 

. . . . . . . 

Long-term (50~year) costs were estimated to assess cost-effectiveness for producing juvenile 
salmonids. The additional costs for long-term maintenance and monitoring are about $10.2 and 
$2.5 million, respectively, making the total long-term cost of the proposed projects $72 million. 
Assuming no production value in.the first year of project life and a two-generation (6 to 10 years 
depending on the species) build-up time thereafter to reach average production, the t.otal cost per 
juvenile salmonid {fry and smolts combined) would be $0.042. Valley floor projects were the 
mostcost-effective, producingjuveniles at an average of$0.013.Tributaries would produce 
juveniles at an average cost of$0.05. · 

Projects along Ute mainstem and in heavily urbanized tributaries were judged to be the least cost­
efficient froin strictly a fish production standpoint. The average·costper juvenile from mainstem 
projects was about $90; for the w;ban tributaries, it was $40. Mainstem costs are high because 
many ofthose projects entail the expensive process of acquisition and removal of homes and 
retrofitting or removal of levees and revetments. They would be pursued chiefly as a broader 
flood hazard reduction and floodplain restoration strategy rather than for their fish production 
value alone. Projects in urban tributaries are expensive because cutthroat trout are the only 

n All costs in 1998 dollars. 
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salmonid species expected to be produced in significant numbers; other species, such as coho 
and sockeye salmon, are greatly reduced or eliminated in streams heavily impacted by urban 
development. Projects in urban tributaries would be done chiefly to reduce erosion. 

. The primary factors considered necessary for successful implementation are the need to ensure . 
adequate instream flows for the proper functioning of habitat in the Cedar River and the need to 
incorporate the proposed projects into an ecosystem-based adaptive management approach. 
Given the region's current extreme pressures for urban growth, this approach should place higher 
priority on funding for habitat protection (including acquisition of critical headwater, riparian 
and floodplain areas in the Lake Washington watershed) than on restoring habitat or boosting 
fish production by artificial means. Both restoration and artificial propagation should be done 
only in incremental and experimental stages so that funds are not needlessly spent. This will also 
reduce the risk of failure or unintended adverse effects, such as exceeding the carrying capacity 
of the natural waters. · 

No dedicated. funding exists to implement these projects. Some projects, such as modifications of 
levees and revetments, may be done gradually as part of local or federal government repair and 
maintenance programs. Many others, however, have no funding mechanism to ensure their 
construction. These include projects with the greatest value for sockeye and broad ecological 
values, such as the valley floor groundwater-fed habitats, enhancement of the Walsh Lake 
Diversion channel, and flow restoration on Rock Creek. Combined, these could annually produce . 
34.3 million sockeye fry (98% of the total) at a capital cost of$21.2 million, about 35% of the 
total capital cost~ 

Also crucial for successful implementation is the support of landowners. Many of the proposed 
projects are located on private land, so the owners' support will be essential. In some instances, 
such as the more expensive mainstem projects where buyout and removal of existing homes is 
proposed to achieve both floodplain restoration and flood hazard reduction goals, considerable 
negotiation and creative solutions, such as life leases, may be necessary to achieve long-term 
goals and landowner desires. All project costs include compensation as required by law for the 
use of private property for such purposes.· Many landowners have expressed concern about the 
ramifications of these types of projects, primarily eviction from homes (condemnation for habitat 
or flood hazard reduction goals is not current County policy), their effect on regulatory buffers 
(they would not necessarily increase), and on public access (it would not be a requirement on 
private land). · 

Regardless, most landowners contacted to date in the basin have expressed strong support for the 
go~l of helping the Cedar River and its fish, and many view the proposed habitat as desirable 
features to have on their land. However, many landowners have not yet been contacted about the 
possibilities for restoration on the properties. NumeroU;s potential habitat sites on the valley floor 
(19 out of 51) are considered at risk of being committed to other uses, such as clearing, if 
landowners are not contacted soon. 

Several examples of habitat restoration exist in the lower Cedar River to help demonstrate the 
types of projects proposed. Five such projects are described in detail at the end of this report. 
They include four groundwater-fed habitats, one major levee reconstruction using bioengineering 
principles, one project to enhance tributary using large woody debris and riparian plantings, and 
one project to reconnect an oxbow pond to the river. 
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Introduction 

The Cedar River, one of Washington State's most productive salmon streams, is the largest 
natural producer of apckeye south of British Columbia. It is the primary source of naturally 
spawning chinook ~Sfllnton and steelhead trout in the Lake Washington ecosystem, and together 
with Bear Creek, the 'major producer of wild coho salmon. When runs are plentiful, the Cedar 
River sockeye support the state's single most valuable sport fishery and are an important 
economic and cultural resource for treaty tribes. The Cedar River is one of the Puget Sound 
rivers least affected by hatcheries, havit;lg no permanent hatchery and, in recent years, no regular 
outplantings of fish other than sockeye fry from the interim hatchery at the Lands burg Diversion 
Dam located at river-kilometer (RK) 35 (river mile 21.8). The river's steelhead and chinook have 
special significance because they appear to be relatively unaffected by past hatchery outplantings 
(Myers et al1998; WDFW 1994) and therefore are more likely part of the original native 
salmonid community of the lake than other basins in the watershed. 

In addition to fish, the Cedar River prov.ides about two~thirds of the municipal water for the City 
of Seattle and its wholesale customers, and almost half the inflow for Lake Washington. Lake 
Washington is the state's second largest lake and arguably the most valuable lake due to its size, 
high resource and recreational value, high water quality, and proximity to the stat~'s most 
populated area. Many boaters, rafters, swimmers, wildlife-watchers, bikers, and 'other 
recreational users value both the Cedar River and L~e Washington's natural attributes. 

The Lower Cedar .River Basin and Nonpoint Pollution Action Plan (King County 1997) outlines 
many actions for protecting and restoring salmon and steelhead habitat, reducing flood hazards, 
and preserving the river's high water quality. The following report discusses ~stimates of the fish 
that could result from the plan's projects and their associated costs. The projects are all 
consistent with the plan's flood hazard reduction and water quality goals. Because they restore 
habitatfornaturally spaWning salmonidstocks, they are also consistent with Washington State's 
Wild Sa.hnonid Policy and the federal Endangered Speci~s and Clean Water acts. As a sub-stock 
ofPuget Sound fall chinook, Cedar River chinook are likely to be included in a final listing 
under the federal Endangered Species Act; this listing was proposed in February 1998. 

The info~ti~n in this report can be. used to help (1) identify and prioritize mitigation 
opportunitjes and develop a basin-wide aquatic habitat mitigation bankn; (2)' set management 
goals related to fish habitat, stocking, and harvest for the Lake Washington Basin; (3) plan 
salmon and tro1lt stock restoration; (4) integrate habitat and open-space projects; and (5) evaluate 
al~ematives for protecting or restoring threatened or endangered species. 

This report proVides the most thorough assessment of salmonid habitat restoration for any 
watershed in King County and probably for Washington State. PhmniJ:lgsuch as this is complex, 
however, and conditions will change. Users of this information are encouraged to take .an 
adaptive approach, considering new opportunities as they ari~e and using the results of ongoing. 
monitoring. and research. Another report that describes the adult salmonid productio1,1 and 
economic benefits that could be derived from these projects, and that describes project design 
and implementation in more detail is scheduled for completion in 1998. 

12 Nothing in this report is meant to imply responsibility for funding or implementation. 
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Background 

PHYSICAL DESCRIPTION OF THE WATERSHED 

The Cedar River is Lake Washington's largest tributary. The river's drainage basin covers about 
487 kilometers (188 mi.2), has its highest elevation at about 1,650 meters (5,400 ft) at the crest of 
the Cascade Mountains, and provides about half the lake's water supply (Chrzastowski 1983; 
King County 1993a). The lower Cedar River extends from the river's mouth to the Lake Young's 
Pipeline crossing (RK 34.9) located a short distance downstream from the Landsburg Diversion 
Dam. The lower river drains about 171 km2 (66 mi.~) below this point. The dam has blocked 
upstream migration of anadromous salmonids since 1901. Below the dam anadromous salmonids 
can access about 82 Ian of stream channel in the majnstem and 16 tributaries (Tables 1 and 2) . 
The lower river has a mean gradient of 0.44%, desc~g 152.6 meters in the 34.9 km between 
the foot of the dam (elev. 159m) and Lake Washington (elev. 6.4 m). 

FACTORS AFFECTING CEDAR RIVER SALMONIDS . ··. . . . \ .. 

Salmonids fi'om the Cedar River Basin are adversely affected by (1) urban and rural development 
(Lucchetti and Fuerstenberg 1993;,Booth and Jackson 1994; May et at. 1997); (2) Lake 
Washington conditions, such as navigation lock operations, water quality (Solomon 1994), 
planktonic food supply, an4 organisins that prey on and compete with juvenile sockeye (Fresh 
1994); (3) overharvest of wild salmonid stQcks, largely the result of mixed stock fisheries 
(Wright 1993); anq (4) climatic fluctuations iliat adversely affect ocean upwelling and stream 
discharge (Pearcy 1992; Lawson 1993). Other adverse, human-generated factors for salmon and 
trout include introduced fishes (e.g., predation and competition by bass and yellow perch in the 
lak¢ ), water diversions and flow regulaiio~. ripariati clearing imd ov:ergrazirlg, and interactions 
with hatchery stocks: lri addition,, s~ ltoJ:18 prey on !lligraP!lg steelhead at the Ballard Locks 
(Fraker 1994). · · · · 

vALUE OF CEDAR RIVER RESTORATION FOR INCREASING ADULT 
PRODUCTION 

The proposed projects address only the freshwater stream habitat factors affecting Cedar River 
· salmonids. The resulting habitat modificatiom~ have the potential to increase juvenile salmonid 
production which in tum could lead to an increase in adult returns. Howevet, the number of fry 
or adults produced is only partly a nmciion of stream habitat. Enough spawners must return to 
seed the habitat. Adult returns are only partially dependent on stream· habitat or on the number of 
fry or smolt produced. Conditions in the lake, ship canal, H. M. Chittenden Locks, estuary, and 
·ocean can all affect the adult returns for the ·cedar River. . . . . . . 

There even existS the potential for intergenerational feedback that could reduce productivity of 
successive year classes.· Schmidt et al. (1993) and Schmidt and Kyle (1993) found that sockey~ 
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production dropped in lakes on Kodiak Island and the Kenai Peninsula of Alaska in years after 
high fry abundance. They attributed the production losses to overcropping of zooplankton by 
large year classes of sockeye fry produced by the previous year's high spawner escapement. Due 
to its mesotrophic (moderate nutrient) condition, Lake Washington is undoubtedly much more 
productive than the oligotrophic (low nutrient) Alaska sockeye lakes studied by these authors. 
However, it is also populated by many more fish species, particularly Iongtin smelt, which do not 
exist in Alaska lakes but are known to feed on the same food as sockeye salmon juveniles in 
Lake Washington (Chigbu 1994). Moreover, the population oflongfin smelt in Lake Washington 
has increased dramatically since the late 1970s (Fresh 1994). 

HABITAT PROBLEMS 

Since the mid-1800s~ humans have altered much of the Cedar River basin. Logging and coal 
mining were early impacts. Abandoned mine shafts and tailings still pose hazards that limit land 
use ·at several locations. Logging removed much of the mature conifer forest, leaving immature 
and deciduous trees in their place. 

More recently, urban and rural development has harmed fish habitat, mainly by changing storm 
runoff, often dramatically, but also by encroaching on riparian areas and stream channels. The 
results include increased flooding and erosion and degraded water quality (Booth 1991; 
Lucchetti and Fuerstenberg 1993; King County 1993a). The impacts ofurbanization have been 
especially acute in Madsen, Maplewood, and Molasses Creek~ in the lower part of the basin, and 
in the lower 6 km of the mainstem channel. Despite these changes, much of the basin remains 
relatively rural. Under the 1994 King County Comprehensive Plan, it should stay that way until 
the year 2014. But Metropolitan King County's population growth exerts strong pressure to 
develop and there are provisions for expanding the Urban Growth Boundary. 

Several major stream mairipulations have damaged fish h,abitat since the early 1900s. The Cedar 
River originally flowed into the Black River-Lake Washington's original outlet-which flowed 
south to join tile Green River. These rivers combined to fonn the Duwamish River, which flows 
into Elliott Bay ofPuget Sound. In 1916, the Lake Washington Ship Canal and the H. M. 
Chittenden Locks were constructed to comiect Lake Washington with Puget Sound. This lowered 
the lake's average surface level by 3 meters, drying the upper reaches of the Black River as well 
as many wetlands and springs along the lake shore (Chrzastowski 1983). At about the same time, 
the Cedar River's lower 2.5 km was diverted away from the Green River and into Lake 
Washington to facilitate operation ofthe Ship Canal and commercial development of a wetland 
at the confluence of the Black and Cedar Rivers, now downtown Renton. The immediate effects 
on fish runs in the Lake Washington watershed were not recorded (Ajwani 1956) but were likely 
major, including loss of chum and pink salmon populations, separation of the original Green 
River stocks of salmon and steelh~ad. and the temporary reduction of fish runs bec·ause Lake 
Washington's outlet changed. · 

Floodplain development, water diversions,.and flow regulation have also greatly influenced 
salmonid habitat. Operation of the water supply dams by the City of Seattle is the major 
regulator of both minimum and flood flows in the Cedar River; Since 1901; the City of Seattle 
has diverted 27.7% of the mean annual flow at the Landsburg Diversion Dam (RM 21.7; David 
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Hartley, KCDNR, pers. comm). The dam has also blocked fish from migrating into about 16 
miles of stream. 

Water withdrawals, flow regulation, and flood control levees and revetments reduced mainstem 
channel surfac~ area below the dam by about 56% between 1865 and 1988 (King County 1993a; 
Perkins 1994). Also, floodplain development has straightened and constricted the main channel 
by filling in many ~ide channels or.cutting them off from the mainstem. Lost were many off­
channel habitats including side channels, oxbow ponds, and spring-fed tributaries that existed on 
the valley floor (King County 1993a). These habitats are extremely important for salmon, 
especially sockeye (Burgner 1991) and coho, and for cutthroat (Sedell et al. 1983; Cederholm 
and Scarlett 1981; Peterson 1982; Scarlett and Cederholm 1984; Swales et al. 1985; Moore and 
Gregory 1988; Swales and Levings 1989) . 

TYPES OF PROJECTS 

Cedar River fish habitat can be restored and enhanced in three landscape settings: (1) along the 
· mainstem river channel; (2) in tributaries of the mainstem; and (3) on the mainstem valley floor. 
The work proposed for each setting would restore some of the connectivity and complexity of 
aquatic habitjlts that human actiVities have destroyed. . 

. . . 

Mainstem projects will be located primarily at flood control facilities that the County owns or 
maintains, with the main method of design being bioengineering (use of native materials for 
stabilization) oflevees and revetments resulting in improved instream habitat and restored 
riparian vegetation along the river's edge. Some levees and revetments will be removed or set 
back from th~ river's edge to establish mature riparian forests. Where this is not feasible, the 
projects will, at a minimum, add instream structure and establish moderate levels of riparian 
vegetation where little of either now exists. 

Valley floor projects will include enhancing and reconnecting existing side channels, wall-based 
tributaries, and oxbow ponds, as well as creating new habitats of these types. By reconnecting 

. the river with jts floodplain, these projects can help restore the river's ecologjcal health while · 
significantly boosting production of economically valuable salmonids, mainly sockeye and coho. 
In contrast to mainstem and tributary projects, the valley floor projects generally will not .directly 
benefit public health or safety, nor directly protect property. It is not essential that buildings or 
roads be moved to create these habitats~ However, if some buildings could be moved, even more 
habitat could be created and greater ecological benefits obtained. 

Tributary projects .include restoring habitat ·complexity and enabling fish to use existing. habitat 
by improving flow and access. Large woody debris (L 'Wp) installations and riparian plantings 
will stabilize the channel, reduce sedimentation, retain spawning gravel, and increase structural 

. complexity. Projects will focus on streams ·that drain raVines with immature riparian forests and 
little streamside development. Exceptions are Rock Creek and the upper reaches of the Walsh · 
Lake Diversion. · · 

Rock Creek has excellent structural habitat and spawning gravel," but is hampered by artificially 
· low flows caused by municipal water diversion. Thus, the proposal for Rock Creek is to restore 
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base flow in late summer and early fall, the time of most pronounced diversion effects and of 
sockeye and chinook spawning. 

The Walsh Lake Diversion is a 6.7 km diversion channel dug in 1931 and 1932 to divert 
contaminated water away from Seattle's drinking water supply. Primarily cutthroat trout use it, 
. but also some coho-the few that can pass a reach of swift current at RK. 1.0. Providing for fish 
passage and improving habitat conditions in the diversion channel can restore much fish habitat. 

Methods 

SELECTION OF PROJECT SITES 

Habitat projects were identified by King County natural resource staff during the development of 
the Lower Cedar River Basin and Nonpoint Action Plan (King County 1997), a multi-agency 
document that describes current and potential surface water and groundwater problems and · 
solutions in the lower Cedar River. King County staff surveyed stream channels and wetlands in 
1992, and conducted follow-up studies from 1993 to 1995 to locate areas where fish habitat 
might be restored or improved. Maps, aerial photographs, and input from agency technical staff 
aided in the process. Floodplain maps and low-elevation, oblique air photos were used to locate 
suitable sites for creating groundwater~ fed ponds and channels, typically in undeveloped low­
lying areas. 

ESTIMATING ANNUAL PRODUCTION POTENTIAL (AP:P}-GENERAL 
PROCEDVRE 

.... 

• 

Annual production potentials (APPs) for the pre- and post-treatment condition were estimated by .-
combiiling site specific infonnatio11 on existing (or predicted) spawning and rearing habitat 
qualitY and quantity with productivity values reported for similar sites in the literature. In • 
general, calculation of an APP entailed (1) classifyi11g a project's pr~- or post~treatment fish -
habitat area a8 either pond or channel; (2) further classifying its primary function as either : · 
spawnable or non.:.spawna'ble; and (3) multiplying habitat area createdor enhanced by emergent I 
fry or smolt production values from ·the literature depending on expected species utilization and 
the type ofha~itat being proposed. The production values used for each species are summarized 
in Table E-3. The rationale for their use is described in greater detail below. The APP 
attributable to the proposed pr()jects was calculated as the difference between pre- and post-
project APP. estimates. 

For each project site and spe~i~s that occupies it (or'will), high and low estimates of pre- and 
post~project APP were also estimated. For sockeye, this entailed developing a range of egg 
deposiiion rates based on predicted female spawner densities and a range of egg-to-fry survival 
rates based on data from similar types of habitat. For the other species, the range was based on 
the variability of data summarized by Koning and. Keeley (1997) from studies on the 
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effectiveness of habitat restoration for increasing salmon and trout production in streams 
throughout the Pacific Northwest. Table E-4 summarizes their data and statistical properties, 
including sample means, standard deviations, and coefficients of variation. Where variability of 
the data was relatively low (i.e., coefficient of variation< 100%), high and low APPs were 
estimated by multiplying the average value in Table E-3 by the respective coefficient of variation 
for pre- and post-project data. Where it was high, both the high and low APPs were estimated by 
interpolating between the sample mean and the highest and lowest value in the data set, 
respectively. 

APPs were calculated for five species of salmonids. For four of these-coho, chinook, steelhead, 
and cutthroat-APPs were based on smelt production. The number of smelts emigrating from a 
system is usually determined by freshwater rearing conditions because they reside for extended 
periods in streams, small lakes, or ponds. Sockeye also rear in freshwater but because their fry 
migrate almost immediately to Lake Washington upon emergence from the gravel, their APP 
was based on the number of emergent fry produced from the amount of spawning substrate each 
project would provide. 

Reconnaissance surveys suggested that three fish-bearing tributaries evaluated-Madsen, 
Maplewood, and Molasses Creeks-are likely to harbor primarily cutthroat trout regardless of 
the proposed project type. These streams drain heavily urbanized basins which, like other areas 
in the Puget Sound region, alter conditions in associated streams in ways that favor cutthroat 
troutover other species (May et al1997; Lucchetti and Fuerstenberg 1993).13 

This report relies heavily on information compiled and analyzed in Koning and Keeley (1997). 
Their work was part of the most comprehensive assessment available of habitat rehabilitation in 
the Pacific Northwest (see Slaney and Zaldokis 1997) and was developed to guide extensive fish 
habitat rehabilitation work proposed as part of British Columbia's "Forest Renewal" program. 
Their contribution to Slaney and Zaldokis (1997) was to assess the effectiveness offish habitat 
rehabilitation procedures for increasing salmonid production. Because their analysis used results 

· from studies throughout the Pacific Northwest, their recommended values were considered 
appropriate when local data were not available . 

ESTIMATING PROJECT HABITATAREA 

For each project site, estimates were made of the area of existing and potential fish habitat. For 
tributary and mainstem channels, and for existing side channels and wetlands, measurements of 
length, wetted width, and gradient were either measured directly during foot surveys in summer 
1992 or 1993, or from USGS or other suitable maps. The exception was Rock Creek, for which 
widths were obtained from early-November 1991 data in the technical appendix of the 
Wilderness 50/Wilderness Retreat EIS (King County 1993). 

u Regardless of their fish value, tributary prQjects in urban streams could help to reduce channel erosion and 
downstream flooding, and are therefore considered valuable for achieving broader surface water management 

·goals. 
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For projects that require construction of new habitat, primarily valley floor groundwater-fed 
ponds and channels, surface area was estimated from conceptual drawings made on overlays of 
1988 U.S. Anny Corps of Engineers floodplain maps. The drawings indicate channels, ponds, or 
combinations of these that could be dug at each site and connected to the main channel. The 
dimensions and types of new habitat proposed depended on the amount of undeveloped land, site 
morphology and topography, and the author's knowledge of similar existing habitats in the Cedar 
River system and elsewhere in Washington and British Columbia. For newly dug groundwater­
fed channels, production estimates assumed 3 m wetted width and excavation to 0.5 m below the 
adjacent riverbed. Pond widths varied, averaging about 30m (range 15 to 46 m)tt, Average po:nd · 
depth will be 1.5 m. Spawnable ponds were assumed to have 6 m wide spawning beaches along 
the riverward edge. 

Estimating affected area for mainstem habitat posed some difficulty because the habitat 
improvements contemplated will not directly affect ~e entire site, but only the area in the 
vicinity of the engineered structures, principally LWD but in some cases rock deflectors placed 
at the site. The primary treatment will be logs anchored into the river's edge. Logs will have 
attached root boles extending about 3 m into the river providing hydraulic diversity for fish 
hiding and resting cover and improved bank stability. In some places, rock deflectors will be 
used instead, as these pose less hazard to boaters than L WD. The L WD and rock deflectors will 
extend about 3 minto the river. This value was used as the minimum channel width affected 
where a flood control facility will remain. Where an entire levee. or revetment is to be removed 
or set back, the affected width was increased by 50% to 4.5 m, based on the premises that these 
sites would have a much greater degree of forest regrowth and natural L WD accumulation, and 
that there will be much less human pressure to intensively manage the site for safety or 
maintenance reasons. As a result, their functional width is expected to be greater than where a 
flood facility remains. . . 

. . . 

ESTIMATING PROJECT VALUE FOR SOCKEYE FRY 

Habitat Area Limitations to Sockeye froduction: Mainstem projects were assumed to have n9 
direct value for sockeye production because these projects will tend to cause gravel 'to scour 
rather than deposit. Tills assumption is probably conservative because recent observations of 
mainstem channelresponse to bioengineered levees and revetnients i11dicate that addinginstream 
structure contlibutes to the formation of gravel bars and gravel retention.within the over~ll 
affected reach of river. . . . 

Because oftheir limited utility as sockeye spawning area, headwater reaches (e.g., Rock Creek. 
above RK 2. 7 and Walsh Lake Divetsion above RK 6. 7) and reaches having a gradient greater 
than 5.6%ts were excluded from analysis. · 

u As ~ substitute for ponds; which were incorporate({ in these designs to increase habitat diversity and to provide 
great~ multiple purpose, parallel (forked) channels with equivalent spawnable area could be dug, generally at 
much less CQSt, Within the proposed pond footprint. 

15 This is the gradientofthe lowermost reach oftheWalsh Lake Diversion(RK 0.0-0.3), the steepest tributey reach 
in which sockeye spawn in the lciwer Cedar River. · 
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·New groundwater-fed channels and ponds were assumed to have the potential for sockeye: 
spawning except at poorly drained sites with little or no upwelling potential. These sites were not 
selected to provide spawning habitat for sockeye but to provide off-channel rearing for coho and 
cutthroat. 

For groundwater-fed channels with good gravel and upwelling characteristics, 75% of the 
channel area was assumed to be spawnable. For groundwater-fed ]1J21JJb deemed to have 
spawning potential, it was assumed that spawning would occur in 75% of a 6 m wide area along 
the riverward side of the pond (i.e., the side where upwelling is most likely to occur). these 
estimates take into account edge effects and pockets of poor substrate and therefore may be 
considered conservative. · 

Sockgye Female SPawner Densit)!: The APPs for emergent sockeye fry were assessed for three 
levels of female spawner density to estimate. fry production potential. The estimates assumed a 
constant fecundity of3,588 eggs/female (Hiser ca 1970) and an egg deposition rate of95% 
(Seattle Water Department 1990). Spawner density and egg-to-fry survival rates were allowed to 
vary (see below). · 

A value of 0.83 females/m2 was used as the moderate spawner density expected per area of 
spawning gravel. This is the value Ames (1997) considered appropriate for estimating production 
potential in the Cedar River above Landsburg. He moc:Ufied the optimal spawner density of 0.66 
females/m2 recommended by the International Pacific Salmon Fisheries Commission for Fraser 
River tributaries to account for the smaller-bodied Cedar River sockeye. 

For comparison, low and high spawner densities were set at 0.40 and 1.3 females/m2, 

respectively. The low level is slightly less than the average female spawner density of beach 
spawning sockeye in Baker Lake, Washington (Gary Sprague, WDFW, pers. comm.). Baker 
Lake sockeye are purposely kept at low spawner densities due to that stock's high susceptibillty 
to IHN virus infection. Their susceptibility to IHN is due to the prolonged adult holding period 
and the warm temperatures they encounter. This is ~ke conditions expected in the proposed 
habitat where fisll are not likely to enter until late. October or early November and should spawn 
within a week or two of entry. · 

The high female spawner density was estimated as the midpoint between the average female 
spawner density and density at which fry production: starts .decreasing with increasing egg 
deposition in the Weaver C~k Spawning Channel (Seattle Water Department 1990). This poirit 
~s estiQlated to be about 1.30 females(m2, assuming ~ pro~uction declines when egg deposition 
mcreases beyond 6,000 eggs/m2 (about 1. 7 females/m ). King County spawner survey ':lata from 
1996 indicates that spawner densities in·the recently constructed Elliot Groundwater Channel 
averaged 1.2 to 1.3 females/m2, despite low spawne~; escapement for that year. Thus the. high 
female·spawner density is attainable even at low sysiem-wide escapement levels. 

Soclceve Fry APPfrom Valley Floor PrQiects: For valley floor projects with spawning potential, 
the sockeye fry APP was the product of the amount of spawning substrate times t)le egg 
deposition.rate at varying female spawner densities and correspo11ding sockeye egg-to-fry 
survival rates (ETFs). ETFs for valley floor habitats were assumed to be inversely proportional 
to female spawner density for groundwater-fed habitats, mainly due to redd superimposition and 
other effects of crowding.-
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Due to a lack of information on sockeye production from groundwater-fed habitat channels, 
ETFs were set at SO% of those measured in the Weaver Creek Spawning Channel (WCSC) at 
corresponding egg deposition levels. Chart 6-1 ofihe Cedar River Sockeye Project Final Siting 
Report (Seattle Water Department 1990) summarizes data ·for WCSC and was used to visually 
estimate ETFs a~ varying levels of egg deposition co~sponding to the range of female spaWner 
densities. The resulting ETFs were set at 24, 30, and 36 percent for high, moderate, and low 
female spawner densities, respectively (Table E-3). 

Data on sockeye and chum salmon ETF rates and female spawner density in spawning channels 
and the more natural groundwater-fed channels are summarized in Table E-4. For sockeye, there 
is no clear guidance for an appropriate ETF because they are all derived from spawning channels 
that are more artificial than proposed in this report. The closest approximation to the type of 
proposed groundwater-fed habitat with respect to water flow may be the Baker Lake spawning 
beaches, where upwelling is artificially achieved by a manifold of pipes which distribute water 
underneath a gravel bed. In contrast, the Weaver Creek and Nadina spawning channels rely on 
flow-through of surface water, which is less favorable for egg irrigation than upwelling. 
Regardless,ETFs tend to be consistently high for sockeye, averaging 56% (range 25-91%). They 
are inversely correlated with spawner density. 

The survival data set for the WCSC was considered the most.useful because it was developed 
over many years and spans a wide range of spawner densities. However, theWCSC differs from 
the proposed projects in that its flow, spawner density, and predators are highly controlled, and it 
can be cleaned periodically. Thus, usirig unaltered WCSC rates for the proposed valley floor 
groundwater-fed channels is no~ appropriate, which is why they were reduced by SO%. 

Data for ·chWt salinon are provided for comparison only; th~y ~ere not considered appropriate 
for calculatioll$ on sockeye because of species differences (e.g., chum are much larger), 
watershed differences (the Satsop Ri:ver is an unregulated river and prone to more drainatic 
flooding tha,n the .Cedar),· and a·lack of specific infonnation on the area of spa~ble substrate 
for U.e groundwater-fed chum spawning channels. However; the ETFs used for this report are 
well within the observed range for chum salmon in groundwater-fed ch~eis constructed along 
the Satsop River in Washington State and the lower Fraser River -of British .Columbi~ further 
suggesting that they are reasonable for this exercise. . . . . . . 

Sockeye F'r)I4PP.from Tribu(aey Projects: lhe moderate pr~project fcyAPP for tributaries ·was 
the product .of the amount of spawning substrate multiplied by .egg deposition (varying with 
female det\sity) at)d.a range .. oftributary ETFs. For iributaties, ETFs were assumed to be more a 
function of flood intensity due to redd scour rather than female spawner density. Tributary ETFs 
were 5,6, 8.4, and. 11.6 percent. -'rb~e values were developed from the literature by .the City of 
Seattle (1990: Table 3-4) to compare the relative surVival benefits of hatcheries and artificial 
spawning channels versus survival in a naturat·river environment. . . . 

Spawning ~ubstrate area was ~sthnated as 5, 10, or 20% of the wetted area under simuner.base 
. flows (wbep.' foot ~Urveys were conducted). These estima.tes were based on qualitative visual 
assessments of the area with suitable depth, gradient, and substrate for sockeye spa~ng. 

. , . . 
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Because sockeye will generally spawn at higher stream flows, this is likely a highly conServative 
estimate of spawnable area.u 

The pre-project APP for tributaries was multiplied by 4.3 to estimate the post-project value. The 
multiplier is half that recommended by Koning and Keeley (1997) as the value of adding stream 
habitat complexity for increasing sockeye production. Their multiplier was reduced because it . 
was based on results from projects that were much more engineered (e.g., log weir and deflector 
installations) than the proposed approach of adding unanchored L WD in natural distributions. 
The proposed approach is much less costly and disruptive to stream channels and banks but also 
less likely to_ produce the same level of results. 

Exceptions to this approach were for Rock Creek and the Walsh Lake Diversion (WLD). For 
these streams, the tributary ETFs were used only for their high gradient reaches (Rock Creek 
from RM 0.0 to 0.7; WLD from RM 0.0 to 0.6). For the low gradient reaches (Rock from RM 
0.0 to 1.7; WLD from RM 0.6 to 4.2), the valley floor ETFs were used because Rock Creek is 
known to have very high quality, stable spawning gravel and~ if enhanced properly, it is believed 
the WLD would, too . 

The post-,project fry APP for Rock Creek was estimated as four times higher than the pre-project 
fry APP because for the first half of the potential spawning time, adult sockeye are denied access 
due to low flows, and for the second half of the spawning, when flows are adequate to allow 
spawner entry, a~out half the channel remains unusable due to low flows. Thus, current 
spawning usage is estimated to be only one-fourth of the stream's full potential. For the WLD 
abov~ the barrier at RM 0.6, there is currently no sockeye use. Thus post-project values for the 
WLD are the product ~f egg-to-fry survival rates times the proposed area of spawning gravel 
after enhancement. 

Sock.t:J'e Fey APP.from Mainstem Projects: No value for sockeye fry production was given for · 
these projects; 

. . . . 
ESTI~TING PROJECT VALUE FOR COHO SMOLTS 

Habitat Area LimitatiQliS to Coho Production: Coho are ubiquitous in non-urbamzed fish­
bearing streams below barriers. Therefore no habitat· area limitations were applied to calculations 
of their production potential. A gradient-based production model was developed to estimate 
production in tributaries, because coho are more productive in channels with low to moderate 
gradients. For ·mainstem projects, the literature-reported values of coho productivity were 
reduced by SO% to repre~ent generidly lower coho productivity iil mainstem rivers. Lister and 
Walker (1966) found coho smolt production from the Big Qualicum River to be about half the 
value estimated by Chapman (1964) for small streams. 

. . . . 
Coho SmoltAPPfrom VaUeyFloorProjects: Due to concerns of staff from the Washington 
Department ofFish,and Wildlife about excessive coho predation on sockeye fry, coho smolt 

1• For the Walsh Lake Diversion's upper reaches, it was assumed that a 20% spawnable substrate was attainable 
because of its low gradient. · 
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production potential was estimated differently depending on whether sockeye spawning was the 
primary objective for a habitat project. Where sockeye spawning was the primary objective, it 
was assumed that habitat complexity formed by laige woody debris and boulders, which is· 
highly desirable for coho and cutthroat production, was lacking in pre-project habitat and would 
be avoided in the post-project condition to reduce predation pressures by coho and cutthroat on 
emerging sockeye fry. 'Thus, for spawnable valley floor habitat, pre- and post-project area 
estimates were multiplied by the same smolt production values to reflect an increase in habitat 
area only. 

A moderate production value of 0.381 smolts/m2 was used for pre- and post-project spawnable 
habitats. This was detennined by averaging the smolt production values for off-channel ponds 
and side channels in Koning and Keeley (1997), and then multiplying the average value by 0.56, 
the inverse of the multiplier (1.8) that Koning and Keeley used to calculate the value of adding 
habitat complexity to stream channels. 

To estimate a range of production potential, coho smolt production values from 15 different 
valley floor-type projects (ponds and side channels combined) from Koninp and Keeley (1997) 
were reviewed (Table E-4). The values ranged from 2.8 to 0.013 smolts/m . Coefficients of 
variation were high, so the interpolated high and low values were used. As with the average coho 
smolt APPs, these were adjusted downward by 0.56 to account for low habitat complexity in 
both the pre.. and post-project condition . 

. For valley floor habitats where ~ockeye spawning is not the primary goal, pre-project habitat was 
assumed to be lacking in structural complexity and was multiplied by the same range of values as 
for spawnable habitat (see above).-For post-project habitat; a moderate rateof0.68 smolts/m2 

was used based on the average of off-channel ponds and side channels in Koning and Keeley 
(1997). To estimate the post-project range of production potential, the same procedure as above 
was used but wifll:out the downward adjustment for low habitat complexity. 

Potential Coho Smolt APPfrom Tributazy Prqjects: To estimate pre-project coho smolt APP in 
tributary reaches in non-urban areas, a model relating smolt production to stream gradient in 
small streams ofPuget Sound was developed from data in Baranski (1989). His data indicate that 
the greatest number of smolts per unit of rearing area occurs at bed slopes of about 1.5%. This 
led to the following equations: 

· Tributaries.$ 1.5% slope: Y = (0.060341) (10 °·472x); ?- == 0.995 

Tributaries> L5% slope: Y = (0.49482) (10 .o.lQ4sx); 1- = 0.9965 

where Y = number of smolts/m~, and X = % ~l~pe of stream reach 

These equations are shown graphically in Figure E~ 1·. Because Baranski's data were obtained 
from streams with land uses similar to those in the rqral portions of the lower Cedar River (i.e., 
extensive past logging, low levels of agriculture, rural residential development), the derivative 
models are considered appropriate approximations of the average pre-project coho sinolt · 
production. · · · · 

For each tributary project reach, post-project coho smolt APP·was calculated by multiplying the 
slope-based production factor by the reach area, the resUlt being multiplied by ·1.8 to aCCO\Plt for 
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increases in productivity due to increased habitat complexity (Koning and Keeley 1997). This 
may be conservative in view of 6- to 20-fold increases in winter abundance of coho juveniles that 
occurred after adding LWD in selected reaches ofPorter Creek, Washington (Cederholm et al. 
1997). 

For Rock Creek, coho smolt APP was estimated differently because of its high quality habitat 
and because the restoration objective is: to increase base flows, not habitat complexity. For all 
reaches of Rock Creek, the pre-project yalue was multiplied by two to estimate the post-project 
APP. This was done to account for the ~ticipated doubling of Rock Creek's summer and early 
fall low-flow surface area when the project reestablishes natural base flow. Additionally, for the 
low gradient reach (RK. 1.1 to 4.0), the post-project coho production value for non-spawnable 
valley floor habitat was used because the stream is largely spring-fed and the habitat already has 
high complexity. · 

High and low values of coho smolt APP for tributaries were estimated by assessing variability of 
age 0+ coho densities before and after additio~ of habitat complexity in eight streams, two in 
Oregon and six in British Columbia. These data are summarized in Koning and Keeley (1997) · 
and presented in Table E-4. The coefficient of variation for both treated and untreated conditions 
averaged about 50%. Assuming this relationship would hold for smolts, a variation(+/-) of 50% 
of the moderate level of production potential was used to estimate high and low coho smolt 
APPs. 

Coho Smolt APP.from Mainstem Prqjecls: For reasQns noted earlier, one-half the pre-project 
coho smolt value recommended in Koning and Keeley (1997) was used to estimate the pre­
project moderate level coho smolt APP ofmainstem habitat The resultant value, 0.165 smolt/m2, 

is close to the average value (0.179 smol~2) estimated byBeechie et al. (1994) for coho 
production in the Skagit River mainstem. Post-project gains were estimated by multiplying pre­
project estimates by 1.8 to account for increased habitat complexity (Koning and Keeley 1997). 
As with tributary estimates, high and low production potentials for mainstem coho smolts were 
estimated as 50%(+/-) of the moderate level. 

ESTIMATING PROJECT VALUE FOR CIDNOOK SMOLTS 

Habitat Area Limitations to Chiiloolc ProduCtion: Mainstem channels are the preferred habitat 
for chinook, so no limitations for chinook use of the lower Cedar River were identified. In 
contrast, valley floor projects are likely to produce few chinook because they cQmprise mainly 
groundwater-fed ponds and channels and the smaller side channels not commonly used by 
chinook salmon. However, some valley-floor habitats (i.e., the large side channels, outlets of 
groundwater channels) may provide limited spaWning or juvenile rearing habitat for chinook, as 
well as refuge from floods. With the exception of Rock Creek, chinook were assumed to be · 
confined to.the"lowermost reaches of tributaries ori or adjacent to the valley floor of the 
mainstem. For Rock Creek, pot~tial chinook use was extended up to RM 1. 7, above which 
natural flows are eXpected to be too low for passage. Past spawner swveys by WDFW identified 
low to moderate use.ofRock Creek by chinook as recently as 1985; since then, flow reductions 
have prevented chinook spawning migration. To further reflect the lower productivity of 
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trib~taries for chinook, the value of the multiplier for increased habitat complexity was reduced 
by ~f from that ~Pfilied to mainstem projects. . 

Chinook Smolt APflrom valley Floor Prqjects: No significant production gains for chinook are 
expected from these projects (see above). 

Chinook Smoit APPfrom Tributaey Prqjects: For chinook-bearing tributary reaches, ~e 
moderate ·level fre-project chinook smolt APP was estimated by multiplying habitat area by 
0.025 smolts/m , which was derived by reducing the mainstem production value (see below) by 
halfbecause chinook are much less common·in small than in large channels. To further 
anticipate relatively low chinook usage of tributarieS, the post-project APP was estimated by 
multiplying the pre-project value by 4.65, half of the value Koning and Keeley (1997) estimated 
to be the production value of increases in mainstem habitat complexity. The exception to this 
was Rock Creek, where pre-project chinook production was assumed to be nil due to water 
withdrawals. Here, the post-project (i.e., restored base flow) production potential of chinook 
smolts was estimated by multiplying the area of the lower twQ reaches by the post~project · 
tributary chinook smolt value (i.e., the pre-project value multiplied by 9.3). Rock Creek was 
considered sufficiently large and of high enough habitat quality that application of the full value 
of the habitat multiplier for a mainstem channel was appropriate. The upper reach of Rock Creek 
(above RK. 2.7) was excluded because natural autumn flows are too low. 

High and low values of chinook smolt·APP from tributaries-were estimated using data 
summarized in Koning and Keeley (1997) for pre- ~d post-treatment (i.e., before and after 
addition of habitat complexity) densities of age 0+ chinook (Table B.-4), The coefticienwof 
variation (CV) for densities before and after treatment were 58% and 170%, respectively. : 

· Assuming this relationship would hold for smolts, a range(+/-) of 58% was used to estimate high 
and low pre-project APPs. Because the CV for data from treated streams was· greater than.l 00%, 
the post-project high and low APPs were calculat¢.by picking the midpoint between the mean 
and the high and low data points. 

ChinQok Smoh APP.from Mainstem Prqjects: The moderate level pre-. and post-project chinook 
smolt APPs for·mainstem areas were estimated by multiplying the affected swface area by 0.05 
and 0.46 smolts/m2, respectively, as recommended ~y Koning and Keeley (1997), The post­
project .vfl}ue reflects the 9 .J.,.fold increase in pr_oduction potential·estin)ated by Koning and 
Keeley to be the yalue for increased mainstem habitat complexity for chinook. High and low 
estimates were derived as they were for tributaries. : · 

The _post-project. S!nolt production may be conservative. Using fish-weeks (a rough ef)timate of 
smolt number), Hayman etal. (1996) estimated chinook smolt producti9n from natural banks 
along the Skagit River as 0.91/m2 compared to 0.28/pl2 from hydromodified (e.g., annored) 
banks. According Jo Eric Beamer of the Skagit Systems Cooperative. (pers. comm.), the relative 
value ofLWD n;Ucrohabitat~w}lich is predomi~tely w)Jat would be. created-far exceeds the .. 
three-fold difference between natural and hydromqdified barnes and, for the :Sbgit River~ is . 
probably ~gh~ than the factor used by Koning and Keeley. For further comparison, the post­
projeet values are also-well witqin the range (0.008 to 1.75 smolts/m2) of8pring chinook smolt 
producti_()n.vatue.s surnn1arized by Warren (1994). Spring chinook typically have stream-type life. 
histories in which freshwater rearing lasts one to two years, so·their·smolt production Is e~pected 
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to be much less than for Cedar River chinook, which are primarily the ocean-type life history in 
which most juveniles migrate as age 0+ fish. 

ESTIMATING PROJECT VALUE FOR STEELHEAD 

Habitat Area Limitations to Steelhcad Production: As with chinook,_ no limitations for steelhead 
use ofmainstem habitat were identified because the entire Cedar River mainstem is accessible. 
For tributaries, it was assumed that steelhead would use them primarily for rearing as far up as 
the upstream end of the mainstem valley wall ravines through which they flow (Steve Foley and 
Curt Kraemer, WDFW, pers. comm.). For valley floor projects, no value for steelhead was 
assigned, although at least two existing side channels and the lower reach of Taylor Creek, 
contained in Wetland 132,_ are likely steelhead habitat. There is also evidence (Larry Cowan, 
WDFW, pers. comm.) that groundwater-fed channels (but not ponds) are used by overwintering 
steelhead. 

Steelhcad Smolt APP from Yalle,y Floor Prqjects: To be conservative, no value for steelhead was • 
attributed to these projects. 

Steelhegd $molt APPfrom Tributary PrQ,iects: Modf;'ra~e level pre- and post-project APPs for 
steelhead smolts were estimated by multiplying the surface area of steelhead bearing tributary 
reaches by 0.03 and 0.069 smolts/m2, respectively. The moderate pre-project smolt APP was 
estimated by multiplying the average pm densities for Zone 4 reaches (1.0 to 3.0% gradient) of 
Snow ~ek and tributaries to the Green and Puyallup Rivers (Gibbons et al. 1985) by a pm-~o­
smolt survival rate 'of 30% as recommended by Curt Kraemer, WDFW. Post-project APP was 
estimated by multiplying the pre-project value by 2.3, based on the value of increasing habitat 
complexity for steelhead estimated by Koning and Keeley (1997). For Rock Creek, the post­
project value (i.e.~ pre-project times 2.3) was used ~ the pre-project value, since habitat is · 
already very good. It was·then doubled to estimate post-p;roject APP, reflecting a doubling in 
potential productive reariilg area due to increased summer and fall flows. Subsequent production 
rates are about tWo times higher than those Koning and Keeley (1997) estimated for mainstem 
habitats. This is consistent with a 1.5- to 2-times greater parr density of steelhead in tributary 
reaches than in mainstem channels (Gibbons et al 1985). 

High and low. J\PPs were estimated based on the v~ability of steelhead pm densities for ten 
streams sUn:imarized by Koning.and Keeley (1997) and shown in Table E-4. Coefficients of 
variation for steelhead densities before and after treatment were the same, 57%. This value was 
applie~ to ~e pre- and post-treatment.~D:oderate estimates to obtliin high and low APP estimates. 

Steelhead Smolt APP from Mainstem Prqjects: The moderate level pre- and post-project • 
steelhead smolt APPs were estimated by multiplying the affected mainstem surface by 0.01 and 
0,023 smolts/m2, respectively. Koning and Keeley's (1997) estimate of pre- and post-project · 
(pre-project times 2.3) steelhead smolt production were used as the basis for the moderate level 
of post-project production because they were derived for mainstem rivers. The pre-project smolt 
production level is relatively close to the levels one would estimate using parr densities for 
Zone 3 (0,51 to 1.0% gradient) mainstem reaches of the Tolt and Green Rivers (Gibbons et al. 
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1985) and a parr-to-smolt survival rate of 30%. High and low estimates were derived using the 
same approach as for tributaries (see above). 

ESTIMATING PROJECT VALUE FOR CUTTHROAT SMOLTS 

Habitat Area Limitations to Cuubroat Production: Cutthroat inhabit all but the smallest and 
steepest channels, including those in heavily urbanized subbasins; therefore, no habitat area 
limitations for them were considered. As with coho, a gradient-based production model was 
developed to estimate production in tributaries. · 

Cuuhroat Smolt APPfrom VaUe,y Floor PrQiects: For each project, cutthroat smolt APP was 
estimated as 25% of coho production. This value is uncertain due to a lack of data on 'cutthroat 
smolt production for these types of habitat. However, based on casual observations of cutthroat 
in these habitats, this approach is believed to be conservative. As with coho, high and low 
production potentials were estimated as 50% variations(+/-) of the moderate level. · · 

Cuttbroat Smolt APPfrom Tributary PrQiects: As with coho, a slope-based production model 
was developed to estimate the average pre-project cutthroat APP (see Figure E-1). Peak cutthroat 
smolt productio.n was set at 3% stream gradient based.on the assumption that they are more 
abundant than coho smolts at high~r stream gradients. Also, the maximum density of cutthroat 
was set at 25% of the maximum for coho (Figure E-J). Based on these assumptions, a fifth-<>rder 
polynomial curve was constructed to reflect the hypothesized cutthroat smolt production 
expressed as a function of stream gradient. The equation is expressed as: 

Y,;.. (3 .. 199.0e2)- (l.JJ52e2x)+ (6.0645e2x"2)- (2.1687e2X"3) + (2.6824e3X"4) ~ (1.1171e4X"5) 

where Y = cutthroat smolts/m2; X = % slope of stream reach; e ::::natural logarithm ·. 

This is showri graphically in Figure E.:t. An rz·value is n~t. shown as the curve was not 
conStructed from a data set. Post~proj ect APP was estimaied as 1. 7 times the pre-project level, 
based on the multiplier for resident cutthroat developed by Koning and· Keeley ( 1997). The life 
history of cutthroat in the Cedar River is not vvell known. !here appear to be at least three types: 
stream residents, 3.dtluvial, and sea-run, the latter of which are believed to be Uncommon in the 
systeiD. (Bob Pfeiffer, WD.FW, pers. com.). It was assumed that cutthroat in the smaller 
tributalies are predolilitUltely streani ~esident and adtluvial fish and that the multiplier estimated 
by Koning and Keeley (1997) for resident cutthroat trout would be applicable. High and low 
"APPs were estimated as 50% variations(+/-) ofthe moderate level. . . . 

Potlmtial CuUbroat Trout Smoh Productionfrom Mainstem Proj,ects:.For want of data, mainstem 
cutthroat APPs were estimated as 25% of coho potential. As with coho, hjgh and low production 
potentiats were estimated as· 50% variations (+/-)of the moderate level. · · 
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ESTIMATION OF LONG-TERM PRODUCTION 

To assess long-term cost per fish produced, an estiniate of cumulative fish production over the 
50-year life of the project was made using the average APP values. A build-up time to full 
production of each species was assumed to require two generations starting after the first year of 
construction. Production was increased in equal increments over the two generations. For 
sockeye, steelhead, and cutthroat, a generation was four years; for coho, three years; for chinook, 
five years. The actual build-up time could be longer or shorter depending on juvenile-to-adult 
survival rates. Sockeye, chinook, coho, and steelhead are all currently at depressed levels. 

ESTIMATION OF PROJECT COSTS•1 

• Capital and long-term costs were estimated for each project. For tributary and mainstem projects, 
capital costs were estimates published in the Lower Cedar River Basin and Nonpoint Pollution 

• Action Plan (Kirig County 1997) with exceptions for projects on Rock Creek and the Walsh Lake 
·Diversion. For Rock Creek, the cost was based on securing enough water to increase existing 
base flows by 3 cfs (equivalent to about 1.94 million gallons/day in delivery capacity for a water 

1111 supply system). This would be needed to ensure a minimum base flow in Rock Creek of 
approximately 4.5 cfs, the point at which sockeye enter the creek in good numbers. This was also . 
presumed to be the minimum flow needed for chinook migration and spawning. A cost of $3.25 

t millioniMGD (Joan Kersnar, Seattle Public Utilities, pers. comm., cited in Masonry Dam Flood 
j Operations Study, Draft Rep9rt, November 1997) was used to estimate the total cost of obtaining 

additional flow. · · 

• •• 

r 

For Walsh Lake Diversion, costs included those to modify the passage barrier at RM 0.6 
(roughly estimated at $50,000) and to enhance 75% of the upstream channel between the barrier 
and Walsh Lake (RM 4.2). It was assumed that 25% of the channel would be left unaltered due . 
to concerns about the stability of a containment dike. For the remaining channel, construction 
costs were based on placement of spawning gravel (52,048 cubic yards assuming a width of 
about 3 m and 20% spawnable bed), L WD (893 pieces at 1 piece per two channel widths}, and. 
plantings ofbare-root conifer saplings (5355 trees at 1 tree/m2). Construction costs were then 
multiplied by standard additional costs (see below) .. 

For valley floor projects, capital costs were estimated for the following categories: individual 
construction items (e.g., costs of substrate excavation a11d hauling or of acquiring and placing 
LWD); sales tax (8.2% of construction total); contingency (20%); design and project 
management (15% of total" construction costs, induding tax and contingency); contract 
management and inspection·(t6.702% plus a lump sum of$8,462 per project regardless of 
project size); and right-of-way cost for developable land ($40,000/acre) and for conservation 
easement ($5,000/acre). All construction costs are conservative-that is, higher than anticip:;~.ted 
volumes and quantities were generally applied. 

17 All capital costs are in 1998 dollars. Where conversion was necessary, a 3% annual inflation factor was applied. 
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Although the projects are expected to last much longer, a 50-year design life was used to 
. estimate long-term costs and production benefits. This time frame was selected for several 
reasons. It is the typical management time frame for Habitat Conservation Plans (HCPs), which 
are currently being \lsed by private and public entities seeking relief from the federal Endangered 
Species Act, and many of the proposed projects could be used as part of a HCP. Many habitat 
projects in the Cedar River basin and in other areas in the Pacific Northwest have functioned 
well for over 25 years with no sign of wearing out. Also, many of the potential restoration sites 
were relatively stable during floods in 1990, 1995, and 1996, comprising the flood of record for 
the Cedar River and the wettest winter on record. Furthermore, unlike typical engineered 
structures, which rely-on materials that wear out, the proposed projects should actually increase 
in durability because of the extensive use of native vegetation that will grow and enhance 
stability and ecological value of the projects over time rather than wear out. 

Post-construction costs were broken into three components: project monitoring, inspection, and 
maintenance. For project monitoring, four staff-days per project ·per year for five years would be 
needed to assess project performance. For valley floor habitats with spawning potential, this 
would entail weekly spawner counts over a two-month period for the first five years of the 
project. Each visit will require one-half staff day at $200 per half•day (including indirect costs) 
plus a $25 transportation cost. For tributary and mainstem projects, monitoring is envisioned as 
two days per project per year for fish population assessment and habitat mapping. To reflect the 
need for additional moriitoring data, particularly sockeye egg-to~ fry survival rates, on the 
performance of the large (over $200,000 capital coSt) groundwater.:fed channels, an additiorial 
$5,000/year for fry trapping for three years was added to the monitoring cost. hispection costs 
were figurCd at a rate of four half-day site visits per year in the first five years plus a $25 per visit 
transportation oost, and two half-day site visits plus transportation costs for each ofthe following 
45 years. · · 

For lorig-tem1 maintenance, a 50-year potential cost equal to 20% of the capital cost was used. 
Half of this was based on the assumption that every 'five years after construction, maintenance 
costs equaling ·1% of the project capital cost would accrue: The other half ofthe maintenance · 
cost was for rehabilitation of the channel in case unf;oreseert problems~ such as erosion due to 
severe floodhig,·Should occur. Many groundwater-fed channels have been built in British 
Columbia and Washington, but good information o~ maintenance costs is lacking. The available 
information suggests~ however, that ifthe·channel is properly $ited and constructed, maintenance 
costs can be quite low. Beaver dams are the predominant problems in these areas, but they are 
relatively easy to remove. · · · · · 

For the trib~tary projects, maintenance costs are also probably conservativ~. In King County,. 
installatio11S of natural·L WD and riparian plantings have required little or no maintenance. For 
the.mainstem bio~gineered projects, $\leh as the Elliot and Hamakami Levees, King County 
experi~ce suggests that· some maintenance is necessary, but it is 'much less than for the 
traditional rock levees~ · · · 
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ASSESSMENT OF LAND OWNERSHIP AND RISK OF LOST OPPORTUNITY 

Land ownership was assessed for each project in order to determine the relative risk of losing the 
opportunity for habitat restoration. Projects were judged low in risk of lost opportunity when 
they were on public land, where landowner willingness was known to be high, or when they 
were located in sensitive areas, such as riparian buffers or wetlands, with little or no future 
development potential. Those projects situated in rural residential areas or in areas where land 
clearing and other activities have recently been observed were subjectively judged at moderate to 
high risk depending on the degree ofnon-confonning activity and the extent to which the 
landowners were known to be willing t~ cooperate. In many cases landowner willingness was 
unknown . 

Results 

NUMBER AND AREA OF HABITAT PROJECTS 

A total of 73 projects were evaluated. Table E-6 provides a description of each project, and Table 
E-7 summarizes the amount of new or enhanced habitat by project type. The 12 mainstem · 
projects would modify 4,100 m of riverbank and enhance about 16,555 m2 of edge habitat. The 
10 tributary projects would affect about 21.7 km of channel and result in 70,187 m2 of enhanced 
tributary habitat; of which 6,373 m2 (9%) is expected to be spawning substrate for sockeye. The 
51 valley tlootprojects would result in 158,840 m2 (40.3 acres) of new or enhanced off-channel 
habitat, of which 39,174 m2 (25%) is predicted to be spawnab1e by sockeye. The vast majority 
(about 89% or 140,732 m2) of valley floor habitat would be new ponds and channels.·The 
remainder (18, 108 m2) would be enhancement of existing valley floor ponds and channels. Of 
the new valley floor habitat, 83,176 ~2 would be new ponds. expected to have suitable gravel and 
upwelling for spawning. These new ponds would furnish 13,4:58 m2 of spawnable gravel for 
sockeye (about 16% of the total area of new ponds). An additional22,203 m2 of spawnable 
gravel for sockeye would be created within 29,604 m2 of new channels in the v~lley floo~. 
Enhancement of existing habitat would result in 3,514 m2 of spaWilable gravel for sockeye, about 
9% of the total additional sockeye spawning area. 

Although substantial, the amorint of habitat described here does not represent the full potential 
for habitat restoration in the lower Cedar River. Several projects not originally identified in our 
origin& surveys have since come to light. For example, in 1997 the City of Renton proposed 
building two groundwater-fed channels to mitigate for city activities. King County Department 
ofNatural Resources wants to construct a groundwater-fed channel on a site that was recently 
flooded and subsequently purchased by the County. There is strong interest in conducting 
additional buyouts coupled with setback or removal· of flood control facilities if funds for such 
projects should become available .. These actions would make available additional area for habitat 
development. Similarly, small amounts of additional tributary habitat could be enhanced, and 
many more mainstem flood control facilities could be improved to create additional production 
potential. 
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Additional gains in habitat could be had by increasing the width and, in some cases, the length of 
the proposed channels. This could be done at rela~vely small incremental cost. · 

: I . 
PR().JJCT V AL~!FOR FISH PRODUCTION 

. ' ., 
i 

The predicted ~Ps oftbe proposed projects are summarized for eaeh species in Table E-7. 
Actual production will vary depending on many factors, such as number of spawners and how 
projects are actually constructed. 

Soclceye Fey: The projects would produce 35.1 million emergent sockeye fry annually, with a 
likely range of about 20 to 45 million fry (Table E-7). The majority (30.4 million) would be 
produced in new groundwater-fed habitats on the valley "floor. The remainder (4.7 million) would 
result from enhancing tributaries, primarily by increasing spawning flows in Rock Creek, making 
the Walsh Lake Diversion within the City of Seattle's Municipal Watershed accessible for 
sockeye spawning, and adding spawning gravel and large woody debris to the diversion channel. 

Coho Smolts: The predicted moderate level coho APP resulting from the proposed projects 
would be about 93,600 smolts, ranging from 53,000 to 192,000 (Table E-7). As with sockeye, 
valley fl.oQr habitats would prod~ce ~e ~test average number (60,491) of smolts, followed by 
tributary and niainstem enhancements which would potentially produce 3_0, 741 and 2,3 71 smolts, 
respectively. . . · . 

ChinOOk Smolts: A moderate .level APP of9,996 chinook sniolts would result from th~ proposed 
projects. APP .for chinook smolts would range from about 7,300 to 26,300. The majority (and . 
average of 6,870 smolts annually) would be due to enhancements C)f mainstem edge habitat. 
Tributary enhancements would account for 3,126 chinook smolts annuatly, almost entirely by 
restoring base flows in Rock Creek(Table E-7). 

Steelheatl $molts: The moderate ~p value ofth~ propOsed projects for steelhCad smolts wo~ld 
be 939 (ranging from 485 to 1,462), the majority of which (723 smolts annually) would be . 
produced by tributary projects, mostly due to flow restoration in Rock Creek, and the rest· (2 i 5 
smoltS) from inainstem enhancements (Table E-7). 

Cuuhroat Smolts:.'~'he cutthroat trou~ smoltAPP vl:llue of the proposed projects wouldbe 28,757, 
ranging ~m abQut 22,()00 to 55,7~0 annually (Tabl~ E-7). The valley floor projects would 
provide the greatest number (15,1·23 smolts). Tributary and mainstem enhancements would have 
the potential to annually produce 13;041 and 593 smolts, respectively. 

PROJECT COSTS .. · . 

... 
• 

-

I 
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The combined capital arid long-term cost ofallprojects covered in this report is estimated at ~" 
$72.0 million; the ~ajor,ity of which will be capital expenditures of$60.2 million (Table E-8). 
AllOWl!JlCCS. for mamtenarice over a 50~ year period contribute $10.2 million. 'Fifty-year 
inspection and monitoring are. estimated at .$2.5 million. The average so~ye~ cost per juveirile . 
s~(mid produc~ (combined frY and smolt) is estimated at $0.042, ranging from an average of 
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$0.013 per juvenile produced from valley floor projects to $0.050 and $90.378 per juvenile 
produced from the proposed tributary and mainst~ habitat projects, respectively. 

Over half (58%) of the costs are due to mainstem projects, but these will contribute less than 1% 
of potential salmonid production. Cost ofmainstem projects is high because they include 
residential buyout and relocation, which is needed in order to remove or extensively modify . . 
some levees and revetments. If these costs were reduced (i.e., facilities modified without· 
buyouts) or covered from other sources (such as FEMA), the cost per fish of work that is directly 
related to habitat would be greatly reduced. ~evertheless, the mainstem projects would still be 
far more costly than others because production gains would be lower. 

Valley floor projects are projected to produce 87% of the fish over the 50-year period but would 
account for only about 25% of the total 50-year cost The most cost-effective valley floor 
projects are the groundwater-fed habitats which would produce mainly sockeye; 19 of these 
would produce fish at coSts less than $0.02 per fish. 

Tributary projects would cost approximately $10 million. Fifty-year costs per fish would range 
from a low of$0.0045 per fish for enhancem~ts of the Walsh Lake Diversion to a high of 
$120.895 for restoration of the South Fork of Madsen Creek. The high cost for producing fish in 
urban tributaries ($3.113 to $120.895 per fish) is due mainly to the assumption that they would 
produce only modest numbers of C'Jtthroat trout because of the impact of urbanization .. About 
70% of the cost of tributary projects would be used to buy water (almost 2 MGD) in order to add 
3 cfs. to Rock Creek during critical low flow periods; despite this, Rock Creek is expected to· 
produce fish at a favo~le cost ($0.135 per fish) over the 50-year life of the project 

. . . 

LAND OWNERSHIP AND OPPORTUNITY RISK 

Table E~ 11 summarizes own~hip and risk of lost opportunj.ty. Landowner willingriess is also 
shown, but aS no fonnallandowner survey has been done, there are many projects for which 
willingness is ~own, and for those private sites where landowners have shown interest, few 
formal agreements have been made~ A formallan,downer survey of prospective project sites is 
highly recommended to verify the level of willingness; 

Of the 51 sites Willi potential for vatley floor projects, at least 19 are considered to be ai 
moderate to blgh risk of not being available in the future for restoration. Many of these sites have 
substantial restoration value for sockeye production. Regardless of their fish production value, 
acquisition of many of the sites would il}so increase the effective buffer between the river and 
human activity, thus providing additional benefits. The tributary and mainstem projects are at 
predominately low risk of being lost to future develQptnent activities, most being protected by 
sensitive area buffers and steep slopes or pre-existing easements. 

Relative scale of the valley floor projects ranges from small (7 projects) to large (21 projects). 
Most of the tributary projects are.co~idered small to medium scale; the Walsh Lake Diversion 
and Rock Creek projects are large scale. In the case of Rock Creek, adjacent property owners 
would not be.materially affected. However, for enhancements of the Walsh Lake Diversion, 
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landowners, principally the City of Seattle and a few streamside homeowners, would be affected 
by construction activities. 

Discussion 

FACTORS AFFECTING PROJECT SUCCESS AND IMPLEMENTATION 

Watershed GeolQfll and Groundwater lf.vdrolOZJ!: The proper geology and hydrology are critical 
for the success of many of the projects described in this report. While these factors will not be 
known in detail until further surveys are made, prospects for success look good. Past glaciation 
and subsequent river meandering that began shaping the basin some 14,000 years ago created a 
valley floor of porous, relatively silt-free gravel and cobble, which forms an extensive, shallow 
aquifer under the valley floor. Most of the proposed v~ley floor projects will capitalize on this 
favorable situation, which was confirmed in 1997 at four potential habitat sites (RM 5.6, 6.0, 8.4, 
and 19.9) by collection of well data along the valley floor. The numerous small ponds and weJls 
built by landowners in the Cedar River lowlands further corroborate this. 

Tributaries also benefit from the favorable geology as they generally drain flat plateaus in their . 
headwaters. These plateaus are dominated by wetlands, lakes, and moraines of porous sand and 
gravel left behind by the glaciers. Provided the tributary drainage area~ mostly forested 
and not paved, these attributes tend to dampen stream flow resp.o~ te storms. 

Land Use: Despite the development pressure it receives due to its proximity to the Pacific 
Northwest's most densely populated urban area, much of the lower Cedar River basin has 
remained relatively well-suited for habita~ restoration. The river's present water quality and that 
of its four main fish-bearing tributaries-Rock, Taylor, and P.eterson Creeks, and the Walsh Lake 
Diversion-is good .to excellent and they have fair to excellent channel habitat and stability and 
mostly intact forested nparian areas; The excellent water quality in the mainstem should persist 
because the ~pper basin is wholly within the City of Seattle's Municipal WatershCd and therefore 
protected from development. In additiori, the four main fish-bearing tributaries .and all mainstem ·· 
reaches above approximately RM 5.0 are zoned primarily for rural dev~lopment and are expected 
to remain so until the year 2014 as part of the Growth Management Act (GMA).1• Therefore, the 
dramatic changes in flow regime and water quality, which dense urbanization can cause and· 
which would reduce the success of habitat projects; are not anticipated. As a result, much of the 
best fish habitat is not yet irreparably damaged, and there is cause for gliarded optimism that the 
many opportunities identified in this report will not fail due to excessive changes to stream 
hydrology and erosion due to land development. · · 

Such optimism is warranted only for the near term;.The GMA has provisions for changing· the 
Urban Growth Boundary prior to 2014, and even under existing zoning~ aquatic habitat could be 
degraded and restoration opportunities lost as landowners act on their desire to clear and develop 
rural land. Even under existing rural zoning, habitat conditions could degrade if landowners do 

11 The recently iilcoipOrated City of Maple Valley. drains primarily ~ the south to Soos Creek. 
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not properly protect riparian areas and forest cover or if they create too much impervious surface 
and/or direct excess flow into stream channels without first detaining and wherever possible 
infiltrating runoff. Actions must be taken soon to work with landowners to avoid these impacts 
and to protect and restore the habitat values of their land. To accomplish this, the public will 
have to be better educated and agency efforts better coordinated to build the support and provide 
the necessary funds in time to protect not only the Cedar River, but the other highly productive 
fish habitats in King County. 

Minimum lnstream Flows: Provision for adequate instream flows is a critical element for the 
success of most projects proposed in this report. The Cedar River's mainstem flow, which is 
regulated by the City of Seattle, supports significant fish production in the mainstem channel and 
recharges the groundwater needed for the proper functioning of off-channel habitats. These flows 
are most critical for chinook, steelhead, and sockeye, which rely primarily on mainstem habitats. 
Maintenance of adequate mainstem flows has further importance for sockeye because they would 
use the groundwater-fed channels extensively for spawning, egg incubation, and fry emergence 
and emigration. . 

.. 

The most critical periods for flow maintenance for chinook are approximately mid-September 
through October when they are spawning, and late January through mid-June when their 
juveniles are emerging, rearing, and migrating to the lake. For steelhead, instream flows are most 
critical from April though early June when their eggs are developing in river gravel. Because 
steelhead spawn at relatively high flows in the late winter and early spring, many of the gravel 
bars in side-channels in which they spawn could be dewate~d if flows are not maintained. 

Critical flow periods for sockeye are from mid-October to early November when sufficient flow 
is needed for adults to enter and spawn in off-channel habitats (typically a week or two after 
mainstem spawning peaks) and from late April through late May when river flows are dropping 
but fry are still emerging and migrating to the lake. ·Fry survival during migration to the lake is 
highly dependent on in-river flows, with higher flows resulting in better survival (Seiler 1995). 

· The proposed design parameters for valley floor and mainstem habitat projects are believed to be 
adequate to ensure high productivity under the current flow regime. The future is uncertain, 
however, and it will be critical for agencies regulatil)g river flow to identify and maintain the 
proper instream flows that maintai~ fish an<\ properly functioning aquatic and riparian habitats. 

Private LandaHmer Considerations: Private landowner support will be cruci~l. Thus f~, .. 
landowners have raised the following cone~: (1) public access to their property or on adjac~t 
properties; (2) the potential exclusion of certain passive recreational uses o~the.site, such as ·. 
walking near ~e habitats for personal enjoyment; (3) an increase in regulatory burden of riparian 
buffers; (4) rotting salmon carcass odors. and interactions between pets and carcaSses; and (5) the 
threat of condemnation and eviction from their properly. Despite these concerns~ most 
landowners contacted in the planning process hav~ e~pressed general support for the projects; 
many individuals vie\v the creation of fish habitat as an economic and aesthetic improvement. 
Under current law landowners must be compensated for use of their property for the types of 
projects proposed in this report. Furthermore, current County policy does not provide for the 
condemnation of property for habitat restoration purposes. A variety of measures, such as 
acquisition of future options and life leases, may be more acceptable to landowners and may be 
used to achieye long-term habitat goals where landowners are currently unwilling. 
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fubllc Landowner Considerations: By improving fish and wildlife habitat, the proposed projects 
are expected to enhance the natural open space values of public lands. The permission and 
cooperation of King County, which manages most of the public land in question, will have to be 
obtained. This will entail review and p~ssible modification of existing management plans. 
Critical issues include responsibility for maintenance and impacts on public access and other 
potential open space uses. 

Implementation Issues: Many of the proposed projects would requir~ significant additional 
. planning prior to implementation. King County's experience indicates that for all but the 
simplest of capital projects, at least two years. is required for permitting, design, and construction. 
One recent improvement in implementing the proposed projects is that the permitting process, 
although still complex and time consuming, has been improved to facilitate projects and reduce 
the costs of projects such· as these. 

Several other factors need to be addressed, however, before project implementation is assured. 
For example, mainstem river projects will require interaction with user groups (m{linly boaters) 
concerned about the safety of areas in which large_woody debris is installed. Prior to construction 
of gro~dwater channels, additional inf~rmation about each site should be collected, including 
contirm~on of appropriate hydrology and substrate. Negotiations with landowners will be 
required to obtain construction apd conservation easements for most of the projects. These can 
be time consuming and could add an additional one to two years for implementation. And despite 
high interest and support, some landowners could refuse to ·cooperate or may choose to postpone 
thework. · : 

Spawninz Escapement Needs.· -Adequate spawning escapement is needed to achieve the juvenile 
production potential estimated in this report. Table,.E-12 s~arjzes r~ugll estimates of the. 
number of adults of each species that it would take to achieve eaeh level ofproduction·potential. 
For sockeye, the moderate,value would require about 90,000 adults, roughly 25% of the current 
escapement goal for the system. For chinook and steelhead the escapement needs-would be 80 
and 64 fish,.~ectively, representing about 1.5 and 25%·oftheir respective escapement goals. 
There are no lmown escapement goals for cutthroat trout; but their numbers appear to be stable 
or increasing in ~e watershed, probably due to favorable habitat conditions (they do relatively: 
well in urban ~ams) and possibly due to lack of competing salmonids such a8 coho salmon. 

The most dramatic spawner req~ent relative to current escapement goals would be for coho 
salmon. About 18,500 adults would be needed to seed the proposed habitats·, roughly 1.2 times 
more fish than the current escapement goal (15,000) for Lake Washington. Although high, this is 
not an unlikely number for the watershed. For example, in 1970 a· spawning esc3pemeiJ.t of 
30,000 wild coho was recorded. Assuming a 60% harvest rate (typical f~r coho), the actual run 
size· for .that year could have been 75,000 adults. The number ofsmolts produced by the projects 
would also not be out ofline with estimates of Lake Washington's natui'al smolt production 
capacity. Zilges (1975) es~ated that Lake Washington could produce is many·as 722,000 coho. 

· smolts. · · 

Regardless, in recent'years the.n~bers of all adult salmon returning to"Lake Washington have 
generally been far le~s than spaWner escapement goals due to ~ variety of factors such as poor. 
ocean survival,.mortality at the Billiard lockS, and degradation of freshwater habitat. The · · 
pl'()blems at th~ Ballard Locks are being fixed and freshwater habitat problems are being 
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. addressed by a series of habitat protection and restoration efforts such as described in this report. 
Unless ocean conditions improve, however, escapement goals may not improve enough to 
adequately seed the projects. -

IMPLEMENTATION STRATEGY AND MONITORING 

. Several factors related to the prioritization of system-wide fish production needs and project 
timing and monitoring need to be addressed before large-scale implementation of the proposed 
projects is undertaken. A comprehensive, long-term adaptive management approach in which 
funding for the protection of existing high quality habitats and native fish stocks is prioritized 
above habitat restoration or artificial production is strongly recommended. The protection of 
existing high quality habitats and native fish stocks is critical to success regardless of the mode 
of production. Furthermore, historical efforts to increase salmon production in the Pacific 
Northwest via habitat restoration or artificial methods have often not been successful and in 
some instances have caused costly impacts and unintended biological and physical consequences 
(National Research Council 1996). 

Problems typically anse from our poor understanding of the structure and function of the 
ecosystem and its components. We do not fully understand what limits fish production in the 
Lake Washington ecosystem. The productivity of the lake is a critical uncertainty: there is 
growing evidence that the lake's food supply for juvenile salmon, especially sockeye, is being 
overcropped at critical times of the year. Predation may be another limiting factor . 

The rate at which projects are implemented should not overwhelm our ability to evaluate their 
success and, ifnecessary, modify project design and objectives based on new information. Even 
if adequate funding and personnel were available to do all projects simultaneously, it would be 
prudent to spread them out over time, prioritizing those sites that are most at risk of being lost to 
private development or converted to other uses. In the long run, the most successful long-term 
programs are adaptive, incremental, diversified, balanced, and patient. 

Monitoring is critical to a successful adaptive management strategy, and all projects proposed in 
this work include both intensive short-term and less intensive long-term monitoring. At a 
minimum, each project would be monitored for five years for fish use (surveys of juveniles and 
spawners) and habitat conditions. Semi-annual monitoring would be conducted every year of the 
fifty-year project life. This level of monitoring should provide adequate information to know 
whether performance goals are being met and how well the habitats perform at critical times,. 
such as during floods and droughts. Additional funding is proposed to assess whether 
groundwater-fed channels are performing as well as predicted, particularly for sockeye.egg-to­
fry survival. There is always the potential for additional outside funding to conduct more 
rigorous evaluations about how projects are functioning. 
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FUNDING FOR IMPLEMENTATION 

Funding for the proposed work is problematic. No single funding source exists, and what funds 
are available (e.g., the Cedar River Legacy) are severely limited and mostly allocated toward 
protection measures, such as acquisition of critical habitat areas. Some projects, such as 
improvements to tributary channels and modifications of flood control facilities, could be 
accomplished as maintenance and repair projects under surface water management activities 
conducted by King County, the U.S. Army Coq>s of Engineers, or the City of Renton. However, 
funding is extremely limited in the lower Cedar River due to the area's low population density, 
which results in a low capacity for the bonding required to generate funding. In addition, projects 
such as restoration of valley floor habitats, restoration of Rock Creek base flow, and · · 
enhancement ofthe Walsh Lake Diversion do not readily fall under the mandate of local surface 
water management. It would take a concerted and cr~ative effort on the part of local, state, and 
federal agencies to fmd the funding necessary to impleptent these projects in a timely fashion. 
One mechanism originally envisioned to implement many of these projects was as mitigation 
required under local, state, or federal law. This has already happened in the case of the City of 
Renton;s proposals to excavate groundwater-fed habitat and enhance river edge habitat to 
mitigate for city activities. 

HABITAT RESTORATION EXPERIENCE IN THE LOWER CEDAR RIVER 

Habitat restoration has been a major management objective in the lower Cedar River since 1994, 
when the Cedar River Legacy fund was established by King County. The primary use of these · 
funds is the protection of high quality habitat, mainly through land acquisition' and conservation 
easements; A secondary objective is to implement habitat restoration demonstration projects, 
including creation of groundwater-fed habitats, reconnection of off-channel habitats, and 
rehabilitation of tributaries. · · · 

King County's approach to river management has evolved rapidly with developm~nt of new 
bioengineering techniques, such as use of stable large woody debris and of conifer plantings, to 
provide habitat and prev~nt flood dainage. Although they should not be used in lieu of more 
comprehensive floodplain restoration, river bioengineering techniques offer unique solutions to 

. habitat and flooding problems. · · 

Since 1994, King County has constructed five major projects in the lower Cedar River. Thes~ 
include excavation of two groundwater-fed habitats, restoration of a levee using bioengineering 
techniques, restoration of fish p~sage into an oxbow pond, aild the addition of natural L WD in a 
tributary channel. Numerous small habitat projects have also been implemented in the basin. 
Two additional significant pieces of groundwater-fed .fish habitat were inadvertently created by 
private landowners over twenty years ago as a result of gravel mining and trout pond 
. construction in the valley floor; they are still highly productive. Taken together, these projects 
illustrate the broad potential for habitat restoration in the basin. 

EUioU Groundwater Channel (RM4.0. Ldf Bani{J: King County created this 700-foot~long 
channel on park land owned by the City of Renton in late summer 1995 with funds from the 
County's Cedar River Legacy program. Predicted construction cost was about $350,000, but the 
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actual cost was about $280,000. Significant cost savings were realized by using the excavated 
gravel for a nearby levee repair. Conversely, permitting costs were very high due to the 
unfamiliarity of regulatory agencies with this type of project. Permitting problems and associated 
costs have been much reduced since this habitat was built. 

Sockeye migrated into the channel and started spawning on about November 6, 1995, five weeks 
after project construction. Despite an extremely low escapement of sockeye (only about 26,000 
fish), that year's peak count of sockeye spawners was 53. That winter, 1995-96, was the Puget 
Sound region's wettest on record. The river experienced two floods of about 20- to 25-year 
recurrence, which inundated the channel both times. The channel remained intact, but some 
damage occurred because its extensive stabilization plantings had not yet rooted. The channel 
was repaired and design modifications were made in summer 1996 at a cost of $90,000. It has 
performed well since, and the bioengineered bank protection has taken hold quickly. Peak 
sockeye spawner counts were 456 in 1996 and 336 in 1997. Assuming a two-week spawner life, 
the estimated total number of spawners· in 1996 was 1 ,500, equal to about 1.2 females/m2 of 
spawnable substrate . 

Vandalism has been minimal at Elliott, but two known poaching incidents occurred in December 
1997. Future management activities planned by the County at this and other sites include 
coordination with law enforcement agencies and volunteer groups to ensure regular visits and 
thereby reduce the likelihood of poaching and vandalism. 

Elliott Levee Restoration. (RM 6. 0.· L~ft Bank): Constructed in 1995, this project is a short 
distance upstream of the Elliott Groundwater Channel. The original Elliot Levee, constructed in 
the early 1960s, subsequently failed on at least two separate occasions, the last in the November 
1990 storm; the largest flood on record for the Cedar River. King County wanted to abandon the 
levee unless high maintenance costs and adverse habitat impacts could be avoided. The City of 
Renton argued that reconstruction was necessary to protect the Maplewood Golf Course. As a 
compromise, a new levee was designed to provide the flood protection and habitat benefits 
desired by the two local governments. . 

The new design called for a levee that would be set back from the river, creating a wider 
floodplain between the levee face and the rivees edge. The levee was stabilized by vegetated 
geogrids, a combination of plantings, soils, and rock held together in part by natural fiber, 
biodegradable fabric. It was designed to overtop and to dissipate river energy during floods. To 
further stabilize the bank and add habitat value, about SO large conifer logs (approximately 8.3 m 
long by 0.75 m dia.) with root wads were embedded into the bank at the river's edge. The 
County chose to· reconstruct the levee and the Elliott Groundwater Channel at the same time 
(1995) to reduce costs and maximize restoration benefits: 

.. 

The levee was restored with County and federal funds at a cost of about $300,000 and was put to 
the test the following winter, being subjected to the wettest winter on record including two 20- to 
25-year floods. Compared to the performance of the previous levee, it sustained relatively minor 
damage. Five logs that were washed out were replaced with rock deflectors, and a small portion 
of the setback levee required reconstruction and design modification to allow for the free passage 
of flood waters. Repairs were made in summer 1996 at a cost of about $64,000. Subsequent 
observations have revealed high numbers of juvenile and adult salmonids utilizing the L WD 
compared to adjacent rock levees. · 
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Experience with the reconstructed Elliott Levee and other bioengineered flood control facilities 
in King County indicates that they have lower maintenance costs, improved flood protection, and 
increased fish and wildlife benefits. The principal concern has been boater safety, particularly 
with L WD placement that could lead to boaters being swept into or under the logs and root wads. 
The County has established a boater safety committee to ensure safe configuration and 
placement ofL WD along river margins. 

Cavanaugh Pond (RM 6. 0.· Left Bank): Originally excavated during a gravel mining operation, 
this 14-acre pond was abandoned in the early 1970s. Since then, the pond has become 
surrounded by dense vegetation, including a maturing deciduous forest, and is now used by a 
diverse and abundant fish and wildlife community that is remarkable given its proximity to the 
Renton City limits (3.2 km). King County acquired the pond and surrounding area in the mid-
1980s. Sockeye spawn along the pond's entire shoreline, but most heavily (as many~ 3 to 
4 fish!m2) along a levee that separates the pond from the river. Peak sockeye spawner counts 
have averaged 1500 fish between 1993 and 1997 (range 3012 in 1994 to 305 in 1997; the latter 
value was affected by poor visibility during survey). Juvenile coho and cutthroat trout use the 
pond, and during major floods it is a refuge for chinook and steelhead. Wildlife observed on the 
site include amphibians, deer, beaver, river otters, trumpeter swans, bald eagles, great blue and 
green herons, wood ducks, and other waterfowl. 

Ricardi Pond (RM Z3.· Right Bank;): This pond was pxcavated in summer 1997 after two flood­
damaged homes were removed. Exclusive of the acquisition and removal of the homes, the cost 
to construct the pond, connect it to the river; and revegetate the surrounding area was about 
$150,000. The original design called for connecting the pond to an outlet channel that would 
drain toward·a downstream connection with the river, thereby inducing groundwater.;. fed 
upwelling in the pond. But due to a reluctant landowner (who has since agreed to a buyout), the 
County could not purchase the easement for the pond outlet called for in the original design 
within the time frame of available funding. As a result, the pond was connected to the river by a 
shorter channel, creating a backwatered habitat instead of the more desirable groundwater-fed 
pond. Even so, a peak of 31 sockeye was observed during the fall following construction, 
suggesting that some up~elling is present. 

McDaniel's Pond and Channel (RM 11.5.·· Left Bank;): In 1975, a local landowner attempting to 
excavate a pond stru~k a great deal of shallow groundwater that was under pressme. To drain the 
water and prevent localized flooding, the State forced him to build an emergency channel that 
followed an old river swale to a junction with the river about 0.5 km downstream from his pond. 
Many sockeye. began spawning in the pond and its outlet channel in the fall of the same year. 
Peak sockeye spawner counts in the ensuing years have averaged about 620 fish between 1994 
and 1997 (range 1395 in 1994 to 172 in 1997). Coho, cutthroat, and other wildlife also use it. 
Additional habitat enhancement opportunities at this location include excavating an additional 
pond and adding spawning gravel to the outlet channel. Some of the latter work was 
accomplished as a small habitat project in suntmerl996. 

Walsh Lake Diversion Re~totqtion.· (RM 19.· Right Bank): This channel enters the Cedar River 
about two kilometers below the Landsburg Diversion Dam. It was constructed in 1931 and 1932 
by the City of Seattle to transport water .of poor drinking water quality away from the water 
intake at Landsburg. At the time, the stream's water was impaired due to high organic content 
and sewage contamination from a small coal mining and logging town (Taylor Townsite), since 
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abandoned. Salmonids and other fishes have populated the diversion. A high velocity chute at 
RK. 1.0 blocks access by anadromous salmonids to at least 4 miles of stream habitat and many 
acres oflake and wetland habitat. The provision·offish passage and enhancement of the 
upstream channel between the banier and Walsh Lake1• is one of the more significant projects 
recommended in this document. 

The lower 0.4 km of the Walsh Lake Diversion, which flows across King County open space, 
lacks L WD, and its riparian area is dominated by a deciduous forest that is unlikely, at lea8t in 
the near term, to produce ihe desired type and amount ofLWD. As a consequence, King County, 
the U.S. Environmental Protection Agency, the Mid-Sound Fisherie~ Enhancement Group, and 
numerous volunteers installed about 85 pieces of unanchored LWD in natural configurations and 
restocked the riparian area with conifer trees at a cost of about $50,000. The L WD is intended to 
promote pool formation and to retain spawning gravel. The plantings should ensure a long-term 
supply of coniferous L WD . 

Project impacts are being monitored by pre- and post-project mapping ofinstream habitat and 
L WD, sockeye spawner surveys, and assessment of ponifer s~pling survival. Post-project data 
have not been completely analyzed, but adult and juvenile salmonids have been observed 

·actively using the LWD for cover, and additional woody debris has accumulated, anchored by 
the introduced pieces. Approximately 75 to 90% of the conifers appear to have survived the first 
two years following planting. · 

Conclusions 

Several cost-effective opportunities to restore habitat in the lower Cedar River have been 
identified. These would have the potential to produce emergent sockeye fry, and smolts of 

/ 

chinook and coho sabnon and steelhead and cutthro~t trout. Many of these projects would also 
significantly benefit other fish and wildlife species, water quality, and floodplain restoration 
efforts. They would increase the overall ecological health and quality oflife along the Cedar 
River and help sustain fish production into the foreseeable future. Many of these projects are 
time-sensitive: they are on private land where the owners may in time be motivated to convert 
their property to other uses .. Therefore, the opportunities could be lost if not acted upon soon. 

If all the projects assessed in this report were constructed and adequate spawning escapement 
achieved, the predicted value of the work in terms offish production would be about 35 million 
emergent sockeye fry, 93,600 coho smolts, 10,000 chinook smolts, 940 steelhead smoits, and 
29,000 cutthroat smolts. Long-term (50-year) production is ·estimated at 1.9 billion emergent 
sockeye fry, 5.6 million coho, 0.9 million chiilook, 98,000 steelhead, and 1.25 million cutthroat. 
The methods used to estimate the production potential and costs of each project were 

19 Although not assessed in this report, enhancements, including the removal or reduction of non-native fishes, 
could also be made to Walsh Lake to benefit salmonid production and provide broad ecological health benefits. 
The lake is part of a large (105 acre) wetland complex that is probably the best preserved habitat of its kind in the 
Puget Sound lowlands. 
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conservative. Since the report's data were collected, several more projects have been identified. 
· Also, many of the projects could be increased in size and additional benefits gained at relatively 

little added cost. -

The projects required to produce these numbers could be constructed for about $60.25 million. 
· However, approximately 87% of the fish, including 30.4 million sockeye fry and 60,500 coho 

smolts, could be produced for only 25% ($14.7 million) of the capital cost if all valley floor 
projects were constructed. Long-term costs (maintenance allowance, plus monitoring and 
inspection) would add an additional $6.2 million, raising the total 50-year cost to $60.4 million 
(in 1998 dollars) and cost per fish, on average, to $0.032. The lowest cost per fish is $0.01 for 
valley floor projects, and the highest is $29.158 for mainstem projects. The latter are expensive 
because of the high cost of buyout of floodplain development. 
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Table E-1. General physical data for the Cedar River Basin. 

Land elevation (m) 

Basin Area (km2) Highest Lowest 

Upper 
Lower 

316 
171 

Total 487 

1,261 159* 
-300 6.4•• 

• Apron at toe of Landsburg Dam. 
· •• Mean elevation of Lake Washington. 

Ditf. 

1,102 
-294 

1,255 

Channel length (km) 

-26 
34.9 

-61 

Tnbutaries 

UDknown 
47.6 

Mean.Amlual 
Discharge 

(tr/sec) 

682 
638 

Table E-2. Stream channels accessible. to anadromous salmonids in the Lower Cedar River Basin. 

Upper ~tent of species usc (km)a 

WRIAa . Length Widthb Area ~- Steel- Cut- Sock-
Stream number (km) (m) (ba) Coho nook bead throat eye 

Upper Cedar River (main) -26 

Lower Cedar River (main) 34.9 33.5 116.9 34.9 34.9 34.9 34.9 34.9 

Maplewood Creekb '0302 .2.9 -1.3 0.38 1.45 .o.o 1.45 1.45 . 0.0 

Maplewood Creek trib.b 0303 2.6 -1 o;26: 0.65 0.0 0.65 0.65 0.0 

Molasses Creek 0304 4.2 -2 0.84 1.28 0.0 1.28 1.92 0.32 
Madsen Creek 0305 4.8 . -1 0.48 3.52 0.0 2.4 4.16 1.28 
Madsen Creek tributary 0306 1.6 -o.5 0.08 0.64 0.0 0.0 0.96 0.0 
Unnamed tributuy · 0316 0.8 -o.5 0.04 0;32 0.0 0.0 0.32 0.0 
U~d tributuy 0316A 1.3 -().5 . .0.06 . . .1.3 0.16. 0;52 1.3 0.16 
Taylor Creek 0320 5.3 ..:.2.5 1.33 5.12 1.92 5.12 5.12 3.84 
Taylor Creek ~butary 0321 1.3 -1.8 0.23 1.28 0.0 1.28 1.28 o:o 
Taylor Creek tnbutary 0323 0.4 -1 0.04 0.0 0.0 0.0 0.32 0.0 
Taylor Creek tnbutary 0326 1.1 -1 0.11 1.12 0.0 1.12 1.12 0.0 
Peterson Creek 0328 4.2 -2 0.84 4.32 0.64 2.24 4.32 2.56 
Petc:rson Creek tnbutary 0328B 3.5 -l 0.35 3.2 0.0 3.2 3.2 0.0 
Unnamed creek 0336 2.6 -1.5 0.39 0.4 0.0 0.4 0.4 0.4 
Rock Creek 0338 4.3 -4.5 1.94 4.24 2.72 2.72 4.24 2.72 
Walsh Lake Diversion · 0341 6.8 -3 2.04 8.32 0.32 0.96 8.32 6.4 

Lower Cedar Basin Totals· 82.6 126.31 71.97 40.02 59.76 73.83 53.54 

• Known or suspected historic distribution based on flow, gradient, substrate, anllDarriers. 
b 

Assuminif barrier dams above golf course are removed. 

WMC Lower Cedar River Basin Plan A-70 
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Table E-3 

Biological performance values used for eatlmaUng aalmonld producUon potenUal of Cedar River habitat projects. 

Production Fem~~lelfmA2 Egg Egg-to-Fry Fry/mA2of 

Level apawnllble clepoeiUonfmA2 SurviVal lpiiWIIIble 

grevaJ epiiWftlble gravel Rm gravel 

Sockeye • Valley Moderate 0.83 2829 0.30 849 
Floor GW Channel Low 0.40 1363 0.38 491 

High 1.30 4431 0.24 1063 

Sockeye·Trlbutlry · 
0.83 2829 0.08 238 Channel (gradients Moderate 

<5.8%) ~; 0.40 1363 0.08 78 
1.30 4431 0.12 514 

Comments: 
Average female spawner density from Ames (1997). Uaed to 8StabHsh mitigation goal lor Lendsburg Diversion. 

Low female spawner density bated on Baker Leke beach spawner data; high value baaed on Interpolation between moderate value and 
· point of diminishing try production lor Increasing egg deposition In Weaver Creek Spawning Channel. 

Fecundity Is 3,588eggsllemale (Hiser ca 1970): Egg deposition rate Is 95% (Seattle Water Department 1990) 

E9g-to-lry surv.IVal rates lor GW channels are 50% of ratas tor corraspoildlng female densiU8S In the Weaver Creek Spawning Channel (see 
Chart 8-1 Seattle Water dept. 1990); lor trlbutsrlas used comparative data In Seattle Water Department (1990). 

Species- Habitat 

Moderate 
Coho -Malnstam Low 

High 

Moderate 
Coho • Tributary Low 

High 

Coho- GW-Spawn Moderate 
Ponds & Channels Low 
(Low Complexity) High 

Coho-GW· Moderate 
. Nonspawn Ponds & Low 

Channels(High High 
Complexity) 

Moderate 
Chinook· Malns1em Low 

High 

Moderate 
Chinook· Trbutary Low 

High 

Stealhesd· Moderate 

Malnstem Low 
High 

Stealhesd· Average 

TrlbU1ary Low 
High 

Moderate 
Cutthroat • Tributary Low 

High 

Cutthroat • All Other Moderate 
Low 

Habitats High 

8moJVmA2 
Pre-Project Post·Project 

0.179 0.322 
0.090 0.181 
0.289 0.483 

Gradient-Baaed 1.8X Pra· 
50%<Mod 1.BX Pre· 
50%>Mod 1.8X Pre· 

0.381 SemeasPre-
0.220 Same as Pre· 
o.eaa Same as Pre-

0.381 0.880 
o.22o 0.392 
0.888 1.585 

. 0.0500 0.485 
0.0289 0.236 
0.0789 1.185 

0.0250 0.233 
0.0145 0.118 
0.0395 0.582 

0.010 0.023 
0.008 0.013 
0.018' 0.038 

0.030 0.089 
0.017 0.040 
0.047 0.108 

Gradient-Baaed 1.7X Pre· 
50%<Mod -1.7X Pre-
50%>Mod 1.7X Pre-

0.25XCoho 0.25XCoho 
0.25XCoho 0.25XCoho 
0.25XCoho 0.25XCoho 

Comrnlinta 

Malnstem assumed half as productive as trlbutmy. 
Post-ProJect 1.BX pre- (K&K 1997) 
Low/High values are 50% (+I·) variations of average. 

Gradient-baaed modal baaed on data from Baranski (1989); peak at 1.5% slope. 
Post-Project niu._,.lar from Koning and Kealey (1997) 
Low/High values are 50% (+I·) variations of average. 

Gain due only to Increase In habitat area. Post-project condition wilt remain 
low In habitat complexity to reduce sockeye fry predation by coho and cutthroat trout. 
Average value from Koning & Keeley (1997); corrected lor low hablt8t complexity. 

Post-Project Is avg. of olf·challllel ponds and side channels In K&K (1997) 
Pre-project= 0.58X post-project; correction lor low habitat complexity. 
Low/High from Table 4 calculation. · 

Moderata value and multlpUer from K&K (1997) 
Avg. Post-Project "' 9.3X pre- (Koning and Keeley 1997) 
Pre-project range based on 58% (+/·) of average. 
Post-project range baaed on mid-point of high and low date points and mean. 

Assume trlbut!ulas hall as productive as malnstem. 
Post-Project 4.85X pre- (hall of malnstem alfactlveneas) 
Range same as tor malnstem. 

Moderate= avg. parr densiUas lor Zone 3 malnstem reaches (Gibbons et al1985) 
IImas 30% parr-to-srnolt survival rate. Zone 3 Is gradient range of 0.5 to 1%. 
Post-Project 2.3X pre· (K&K 1997). Low/High are 57% variations of moderate. 

Moderate = avg. P.Brr densiUes lor Zone 4 trlbutsry reaches (Gibbons et al 1985) 
times 30% parr·to-srnolt survival rate. Zona 4 tributary gradient range Is 1·3%. 
Post-Project 2.3X pre· (K&K 1997). Low/High are 57% variations of average. 

Modal assumes peak productivity at 3% gradient & maK. production 0 0.25X coho. 
Multiplier lor resident cutthroat (K&K 1997) 
Range same astor coho. 

Conservatively assumed production = 0.25X that of coho. 
Range same as lor coho. 



TableE-4 

Fish· production data and calculatecl'values used for estimating range of fish production. Data ada.,ted from Koning and Keeley (1997). 

......... 
age 0+ col1aml"2 of age 0+ c:Nnclctin"2 of parnm"2of 

COho II1ICIIIIi'm"2 frail valleY-'-' habitals lllil8mhlllllld ..... hlbllat -hlbllat 
Off.t:Mntwll 

~ . pent~~ uniiNtlld fiMirld llfllnllti1Jd tinted unt/rllltletl ,.,., 

G.20 OA3 0.18 0.49 D.05 0.08 o.oa OJI2 

0.48 0.12 QA5 0.90 o.oa 0.17 D.05 OJM 

OZT OJI2 0.118 1.50 0.14 0.41 OJI2 o.oa 

0.01 2.79 D.57 o.t3 11.03 D.01 o.t11 0.17 

. 1..82 0.98 D.89 0.99 O.D9 2.71 OJI2 0.18 

O.t5 0.47 t.St o.oz 0.11 

0.48. oa D.28 OJM 0.18 

2.01 D.28 D.a4 O.D9 0.11 

1.34 11.03 O.D9 

. 0.17 0.03 OJD 

- D.87 0.88 0.49 0.87 o.t11 o.- OJM 0.10 
8llndald· 
dlvldan 0.71 1.14 0.23 1).48 OJM 1.15 OJI2 . D.08 
Clllllc:lerA of 
vUIIIan (CY) 108% 132% 48% 55<J(. "58% 170% snr. snr. 

ClfrUaled 
VtluW ~ 

Low 0.34 0.44 0.39 na na na 0.34 na na 

,. 1.34 1.83 1.59 na na na Ul9 na na 

• caJc:uiDd when cv > 100%; value • mid-point tJetween rnaaillllld the fllsNst ll1d lowast dlla poinls.IIIIJ8(:Ivaly • 
•• Combhld IMII1Ig8 of lldt c:hannala lllld panels Ul8d far IIStlmalklg high llld loW. prucb:lan. 

•• - r I 1 - I L 
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·Table E-5 

Reported literature values for egg-to-fry survival rates and female spawner densities for sockeye 
· and chum salmon. Survival rates based on downstream migrant trapping except for Upper Pitt River 
which is survival to the late-eyed stage. 

I 
Egg-to-fry survival (%) and female spawner densities for sockeye and chum salmon. 

E&&-to-F!l Survival i%! Femalea/mA2 
Avg. Max· Min Avg. Max Min 

ProJect 
Sockeye Weaver Cr. Sp. Ch. 

(1965-1984) 4 64.2 89.$ 25.1 0.83 1.6 0.06 

Baker Lk Beaches 3 50 91 30 0.43 0.71 0.14 
Nadina Sp. Ch. 

1.13 (1973-1987) 54.3 71.5 41.2 0.31 0.15 
Average 56.2 . 84.0 32.1 0.52 1.15 0.12 

Chum BC GW·Ch. (All) 16.3 48 2.5 0.8 2.8 0.03 
BC GW-Ch. (<or= 
0.5 FemlmA2) 23 48 12 0.3 0.5 0.1 
Satsop GW.Ch. 40. 55 15 0.15 0.24 0.07 

Average 26.4 50.3 9.8 0.4 1.2 0.1 

Abamathy Sp. Ch 2 82.1 unk unl< unk unk unk 

Jonas Cr. Sp. Ch. 2 30 unk unk unk unk unk 
Big Qualicum Sp. 
Ch. 2 74 85.7 64.2 unk unk unk 

Average . 62.0 

Percent egg-tO-fry survival relative to female spawner density for sockeye and chum salmon. 

Sockeye Chum 
Opper Pitt 
River-
Corbold 

Baker Lake Creek British 
Weaver Cr. Beaches General Channel Columbia Satsop 
Spawning (Sprague Canadian (Foy etal, Chum Chum 

Femalea/mA2 total Channel Pars Data (SWD 1996 Memo) (Bonnell (Cowan 
habitat (SWD 1990) Comm.) 1990) 1 1991) 1991) 

0.15 77 35 40 
0.3 75 68 87 25 

0.34 66 69 
0.7 45 56 

0.83 60 15 
1 43 12 

1.3 48 8 

1) Survival to late eyed stage basad on hydraulic sampling (Foy et al1996) 
2) From reports cited in Salo (1991) 
3) ·exclude year& of mach failure and years wHh lnnacurate fecundity estimates 
4) Includes years !lfter flood damage 



TableE-6 

Project description and habitat dimensions for Cedar River habitat opportunities. 

......, ...... .... .. ...... ..... ....... 
ar ........ 

Filii ...... 
............ .......,... ....... Tallllflllllllt 

......., .....,._ ......... ......,.. Cl!llllllar 
tfllllllll Llllarflllllt ,......,. ........... ,...... ....._.. 

OIIINIIft .. .......... (IW'ifJ (a"2) (a"2) (a"2) 

Valley Floor Habitat Pro)ecls 

..... Nlme Pn!flct.,..,.... 

!!I!!!!!WIIInd....... .,..., ................... LWD................ - GWita!+M• 1.8 4.1 115 '1111 1,"1111 .. 

,_,_ p!p!IWP!I!!d!l!!!!! - GW:I!P!!!! 1.8 u !.?9 ,.,.. 0 a.• 
U!lp!r............ ___ _,_,.... - !!!HIPP! l! .. ·- !.!!l 0 !.!!l 

-...... l!!j ............ -.............. - 8W:!!!!e .. u - ·- 0 ·-
....... Ra!f .,...,...................... ,.,. ....... .. y 0 0 .,. ...... 

U!lp!r""'""" !llpfW!D!!Ld!P!!!.!!!!I!!!!!I!n!...... - GW:I!P!!!! l! 7.1 - ... 0 ... 

-l'tl!!.!!!r!'!nd! -G!No!!PIIL•LWD.•I!II!I!!In.....,!l!nn!l N!! !!!HIPP! • 71 m IP '" a.m 
......,............ •!!!P!!I! ... d!P!!!. r .. ,.!!I!II!Pd!!D .,. !!!HIPP! • 7JI 1.9 tiP a 'fi.P 
W!!l!n!!101 p!pl!!!pand!....... N!! !IW:!!!!IP!I• 1.8· 7.1 D 0 t.l'!! t.l'!! 

-17.,\ p!pGWiihilmll N!! GWII!M! lB U 1.111 S. D S. 

_17 .. 
p!piGW....._ ____ Iri17A N!! _____ 1.8 _U_ _UII__. 1.11111 0 1.!!111 

-- _!lip _____ ....,. _______ -·-- __________ !IW4MI!n._ --- •-- ... - .. 
D -WPM?!d!r ....... LM! p!pGWI!DI!!! ... !I!nn!I!I!!I!!II!!P N!! GW:a!!!n l! tu 11! !.1!! 0 !.!!! 

.............. !lp!IWP!I N!! !!W:!Ip!!n M to! Ill t• D t• 
Ua!riii!Hiow""" p!pfW!!!!!d.-..1 - GW:I!P!!!! .. 10.7 !.177 1,!11 0 1,111 

!tl!!!!!raatM ............. 1!11!11! - GW- .. tl.t 0 • U!!l , ... 

1!!!!'!1!!1191!!!!! !!!pGWP!!I.cl!!!!!l HI! GW:1!p!!n 1.8 tt.l 1P U!7 0 U!7 --- p!p•GWP!I_ _ HI! - 1.8 tt.l 4111 _ UN__ 0 UN 

Jon-F!oed!!!rQwn! !l!pi!IOGW ..... Iaa!!!o!!ttoP!al!!i!P ... IIIID..... N!! GW?: M 11.1 t..9 14! p 14! ..., __ 
!lip ... -......... HI! __ .......,__ M 11.1 IL 0 _____ t.JIL ____ .t.ttl .... _.__ p!pQWJIC!I!II.dw!!!ll ____ 111!!1 ___ Gw.a.n IW 11.1 1- 1."111 _ II 1.1'!! 

APC trU I••• I.!!!!!- !l!pGWP!!I._to......, __ !l!!!l7! ·N!! GW:a!!!n l! IU .. t.l!t a tat 

-~32-·· • . ... Dllloo............. Now - .... - M IU a p 4- W 

G!l!oi!Mnn'--I'!!JI !!!pGWP!I .......... to_!l!nn!l He GW:!IpPn M tU - 1.111 a Iiiii --·PI!!!!! ·--- . - 8W:!!!!e 1.8 '9 - ,. • ,. WiiW .................. ,.... ........ --cu. ...._ He 8W:!!!!e l! tu Mt 1.!! a yaa 
-~~Caul !!lp-GWI!!I!!!.Ioo..... He !IW:!!p!!n M 11.7 415 Ill p Ill 
bD111i LaW&diiilli 
- !l!piiiiD!IWpand!.cM!!to-!!!71 He 8W:!!!!e 11 tu 1.!!!1 IJ!l! a IJ!l! 

Dan!DonL!!!-- !l!p!l!!!l!!.- HI! !IW:!!p!!n 1.1 111 - 1.115 a 1.115 

...... lloiNI!on·'-- .,.._!1!111!!.!!!1!!!.....,!1!!!1 HI! GW:!Ip!!n M II.! - tp a !.9 

l.e!rlloiNDon·U!Ip!r- !!l!!aw,.....,._!l!nn!l • 8W:!!!!e ,. "·' m •• a u• 
~-Loll-- p!piiiDtwpand!.IIID- f!!!! !IW:!!p!!n 11 11.2 •• !1.11! a U54 
~ ~--!!I"'_,. __ __.ID...,....., N!! ~ L8 t7.1 111 1,111 a 1,111 

W!!flnd71 -- ¢' !f!LWD.!I!!!!!II!nl- f!!!! ~ L8 17.1 lzt t- t- !4 
l:Roclcc..-- ....,_,_ll!!!tota......,!!!!!!l!.!l!!!!!ll!nl- f!!!! GW:Na!!Me• 11 tu o a .a a RCatsaPiliii . ' ............. a..g.-..,_.....,._.....,I/FoCI) - IIWrffnuzu• 1.8 17.1 0 0 !!! !!! 

.. .. J \I:] ...,. 
I -
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...__ ----- ---""'oCo- A ... --- ...... _......,. ----~(Mo - - _,_ ._..... ._..... Tolol- ........ (oq. 

1'!!11!!- P!!Joot !I!!Q!!an -- AI!) -pol _,.,, ......,. -(og.•l -(!!!.!!) _,.., .. , .. , 
P8111:8aQ 7 · a..t 

-----... LWDIIIII-.............. 5.10 

Rood~ A 0.0·11.15 0.1 2.211 IM·~ 0 1.111 1.111 0 

Rlodl8 0.15·1.55 4.7 2.211 IM·~ 0 .2,547 .2,547 0 -c 1.55·2.1 u 0.81 IM·Udlon 0 717 717 0 
-Tolol 0 .... .... • 

S.F.-Cnoakao---- _____ ..,LWDIIIII-- ............, 5.10 -A 0.0·0.4 7 , ... IM·IJIIIon 0 1.275 1.275 0 
LF.-Tolol 0 1om 1.2n 0 

-----ln-(RachAIB)w/LWD 

--~-pond---In 
·~, - •II (Rach C) IUD 

-A 0.0·0.1 3.7 1.52 0.10 245 0 245 .14 -· O.:S·D.I 7.5 1.52 o.ao 0 - - 0 -c 0.1·1.2 0.7 1.52 0.00 0 1.111 0,111 0 
Trio 0111A Tolol llll .... ..... .. 

T.,....CN*....,.__ 
llallgn-.llalv-Fid~A)I. ___ 

--ln-~1) 11.10 -A O.S·0.7 2.1 2.7D Cl.2ll - 0 - 174 -· 1.1·1.1 2.7 2.7D D.D5 2.1111 0 UDI 130 
T_...Cr;T- ~ 0 ~ -

T.,....TII>0321---- ----~A)--~quoll)' 
--~1) 11.10 

-A 0.0·0.2 4 1.85 0.10 531 0 531 sa -· 0.2·0.1 3.1 1.15 0.10 1.114 0 1.114 ,.. 
T_...Trll Oll1 Tolol ·~,e~· 0 1,411 -

-.c:r.-11111 - E-...~quoll)'--«-tA&B)IIIII-
-ai-GIP-Uc~C) 14.10 -A 0.1·1.0 2.5 2.1111 D.D5 , ... 0 , ... .. -· 1.D··1A OA 2.1111 0.10 , ... 0 , ... ,., -c 1A·1.1 OA 2.1111 0.10 IIIII 0 IIIII .. 

-Cr.Tolol ...,. • ...,. -
RoclrCN*Fiow- ___ , __ ,""~--. 

c--AIB)Ind--C 11.25 -A 0.0•0.7 1.8 1.11 0.10 4,214 0 4.214 420 

-~ 0.7•1.7 0.6 5.11 0.20 11,315 0 1,335 1.117 -c 1.7·2.5 0.5 l.oD 0.00 0 3.1111 3,111 0 -CNokTolol 11,18 1,111 , ... 2,0111 

.. .. • ~ u I ·=- • 
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Table E-6 
Prlnwy 
a-nt 

from New 

•-
ArNof 

Aruof HUII8t $,...,.. HUII8t with without Total HUII8t . or 
Exldng 

Fish 
H8bllat 

Prtnwy SIIUhfe Spawning s.,_..lng Ctullld or 
H8bllat IAft or Right for Soc.. . PIIIAintl8l PolelltW Enbanced 

ObfeciiW hnk Rlwr Mile (m•ZJ _ (m"Z) __ _1111•2) (mA2) 

DlalwDGW- New GW.- LB 17.D 0 0 DIS 815 

-WBT a.nl~-::t:lddLWDt~-a Now GW:Nane!!n LB 11.2 0 o 275 275 
iliiW &iljiiVii ""'"" idil iiiil 

l!pp!r-WBT- m Now GW=Nar!e!Mn LB 18.2 0 0 2,83!! 2.6» 
wjXiiiliiiiiililiii'lii( liiliiiiiCI&itiddLWD.Piliii 

W!!aor!- ...... New GW=Spawn LB ID.5 885 3.153 0 3,153 

W-70 DlaGW-.adlll- Now GW- RB ID.B D34 3,4711 0 3.4711 

l..!nd!!!urpom-tw-8DI Dlverl.......,tnllr_l!l!! ............ !!la!!pNE- Now GW:Spawn RB 20.5 837 5.5!!2 3.1104 D.481 

Total of New Valley Floor Habitat 35,660 112,779 27,952 140,732 

....-Holghlo----a.nnol- Dla--ond-IP!Inaldo!,lddLWD Elll!lnp GW:Nonopawn RB U 0 0 3.381 3.381 

T-0318--~~--"-"~-LWD~dilr- ---~ GW....,_ RB 10.5 0 0 5115 5115 

-Cmllc- E--ondlfF!IIIn- Eldllln!l GW.§p!wn LB 11.5 - 8&1 435 1.-
W-132- AddLWD.!!I!!o!F!!nl- Elll!lnp GW:Nonopawn RB 12.8 0 0 2.25§ 2.25!1 

I!U!oc!!e'Jolno-~ ~ -.t Elll!lnp GW:Nonopawn LB 12.8 0 0 1.1111 1.1111 

-~ ..... - LWD~IIdii!QI_IL_~II!'I'I!II!!IrC!Iolk ~ GW- RB 13.8 30D 412 0 412 

Rop!An:llom-- AddLWD.!!!do!p!!n!- Elll!lnp GW-Nanop!M! RB 1U 0 0 3752 3.752 Wllla-a.nnol- --C!!I!!P!!!!I!ylnGW- Eldllln!l GW:Nonopawn LB 14.11 818 DIS 0 815 
DOmi bOil 1A11 Biii SICil CliiiW1II 
- Ollmolmpuvomon!! E!f!!lna GW-Nanop!M! LB 15.8 1.847 2.1DB 0 21D8 

Spao!!rWBTE- EnhoncoWBTwllhpoa!I,LWD.ond............. Elll!lnp GW=Nar!e!Mn LB 17.0 0 o 755 755 
Wlngoll- CliiiW1II E...,_ Dlapoall,lddLWDondbuo!do!!,!l!d!n!!!nl- Eldllln!l GW.......... 18.5 374 - 1.152 1.1511 

Total of Exlitlng Valley Aoor Habitat 3,514 4,685 13,423 18,108 

Total of All Valley Floor Habitat 39,174 117,464 41,376 158,840 

~ 

CltMnel ArN ArN wlout $pllwMIIIe 

Tributary ProJects. 
~----~ ___ PI'!IIIIClDacrilltlon 

--Qwok-ond --ond-hlblalwlhLWDondccdlr 

-- lftloqllonllng -A 
-B 

............. Toto! 

_CrMic __ _ 

ondHobllal-

RellftA -B -c 
llo-Tollll 

__ _,..,_.. __ LWDondccdlr 

lftloqllonllng 

c.ctw 
River Mile 

Entry 

3.33 

4.00 

Project 
R-h Avg. 

Location "-h ChMnal 
(TrlbRU) Gradient (%) Width (m) 

us ·O.D 8.11 I.DB 

0.1·1.15 7.5 1.28 

0.0·0.1 3.7 2.53 

0.1·0.4 8.2 2.53 

0.4·0.8 7 2.53 

Proportion w/Sockeye Sockeye Sub~ 
Sp&WIWIIe Spawning Spawning Total for 

Bed for H8bllat (lq. Hllbltat (lq. ChMnel ArN Sockeye 
Sockeye m) m) (lq.m) (~q.m) 

NA·l!.- 0 1,434 1,434 0 

NA·IJ.- 0 515 515 0 

1,NB 1,NB 0 

NA·l!.- 0 407 - 0 

NA·l!.- 0 1.222 1,222 0 

NA•u.- 0 1,82t 1.82D 0 
0 I,25D I,25D 0 

Pege2of4 



Table E-7 

Amount of •almonld habitat from habitat projects In the Lower Cedar River Basin. 

New Enhanced 
Habitat Ha~ltat Total 
(mA2) (mA2) (m'A2) 

Main stem 
Spawnable 0 0 0 

Sockeye Spawn Area 0 0 0 
Non-Spawnable 0 16,555 16,555 

Malnatem Sub-Total• 0 16,555 16,555 

Valley Floor 
Ponds 

Spawnable 83,176 0 83,176 
Sockeye Spawn Area · 13,il58 .o 13,458 

Non-Spawnable 20,041 6,165 26,206 -Total VF Pond Area 103.217 6,165 109.382 • 
Channels • Spawnable 29,604 4,685 34,286 

Sockeye Spawn Area 22,203 3;514 25,71.6 
Non-Spawnable 7,912 7,258 15,170 

Total VF Channel Area 37.&15 11,943 49.458 -
Vallev·Fioor· Sub-Total 

112,779 4,685 117,464 -1 Spawnable 
· Sockeye Spawn Area 35;660 3,514 39,174 

N·on·Spawnable 27,952 13,423 41,376 
Total VF Habitat Area 140,732. 18,108 158,840 

Tributary 
Ponds 

Spawnable · 0 0 0 
· Sdc:lcsye Spawn Area 0 ·o 0 ..J Non-Spawnable 0 7;866 7,866 
Total Trlb. Pond Area 0 7,866 7,866 

Channel• 
I 

Spawnable 0 43,798. 43,798 

I Sockeye•Spawn Area 0 6,373 6,S73 
Non-SpaYinable 0 26,389 26,389· 

Total Trlb. Channel Area 0 62.321 62,321 

Trlbutiii'Y Sub· Total 
Spawnable 0 43,798 43,798 

Sockeye Spawn AiBS 0 . 6,373 6,373 
Non-Spawnable 0 34,255 34,255 

Total Tributary Habitat Area 0 70,187 70,187 

Total for All Habitat Created or Enhanced 
~pawnable 112,ne 48,483 161,262 

Sockeye Spawn Area 35,660 9,881' 45,547 
Non-Spawnable 27,952 64,233 92,186 

Combined Totals 140,732 104,850 245,582 
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Table E-6 

......,_ ----- ....-........ - A... ..,._ ......,. _......,. _,_ 
-- ..-(l'rlo - - -lar ._...,. ._...,. Talll- .......,., ... PloJocl__ ........ __.... __ ...., All) -1%1 -(!!) !ool!!ye -(!9.•1 -1!1!:•1 -(!!.m) •I 

Wlllh IAka Dlvonlan - ---(A&II); ........ IIh_(_O.&) 
•---cc.o.&EltorlfliM*vlllll...ma 

~A -· -c 
-D 
-E 

W-Ur.-Tallll 

Tributary Total 

Malnstem Projects. 
Prolect NMM _Pro~ Desc~ -- ------.,..,...22 _____ .. _ .._ __ --...,..._.,_..._,.to_, ____ 

-T-Pollc ---·-·-· - ----!!1!!---- ---.------
WPA.codar- --!!!JI!!IIid---411-cfllclcqlloln. ____ -- ---.... --
Jon-'-- --------.Jalna1 --.---.... --- --.--!!!!l!!llld!E!--

--5-.,~--·t._lood 
Domo Den Coull -----------5-.,~--al .. lood 
DomoDcn ---.--!!!JI!!---

Malnstem Total 

IUD 

J..rtor 
Right 
Bank. 

LB 

RB 

LB 

RB 

RB 

LB 

RS 

RB 

LB 

RB 

RB 

RB 

0.0·11.2 

0.2-0JI 

0.6-1.11 

1.1-3.1 

3.11-4.2 

RlvwUIIe 

4.0 

5.8 

7.0 

7.5 

8.5 

10.5 

11.0 

13.0 

13.5 

IU 

18.2 

16.2 

5.8 1.1111 0.115 

4.7 1.1111 0.115 

11.1 1.1111 11.20 

11.4 2.1111 11.20 

0.2 1.1111 11.111 

Affeelllcl Acllvlt Tot.! Acllvlt 
CMnnel Ch8nMI Ch8nMI 

Lenglh (m) Width (m) ~ (mA2) 

244 33.5 8171 

"182 33.5 25534 

244 33.5 8171 

122 33.5 40115 

427 3U 1421111 

335 33.$ 11235 

244 33.5 8171 

213 3U 71411 

- 33.5 111213 

- 33.5 111213 

152 33.5 5107 

"182 33.5 25534 

4116 137881 

1113 

1,1121 

6,258 

8,1114 

2,11811 
211,211 

43,798 

ChMnel 
Width 

Affeelllcl by 
Pro)ecl (3 or 

Um) 

3.00 

4.511 

3.00 

4.!0 

4.511 

4.511 

4.!0 

3.00 

3.00 

3.00 

4.!0 

4,§!1 

II 1113 

0 1,1121 

0 6,2511 

0 8,164 

0 !.a-
0 211,211 

26,389 70,187 

ANa of 
C118nMI '-'of 

Affeelllcl by Clwlnel 
Projlct An.ce.l by 
(mA2) ..,..,.. 

732 II% - 13% 

732 !! 

SCI 13% 

11121 13% 

1508 13% 

1088 13% 

11411 II% 

1115 II% 

115 8% 

... 13% - 13% 

16555 12% 

411 .. 
1.252 

1,1137 

2811 ..-

6,373 

'•"or" 
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Table E-8 

Annual production potential (APP) of juvenile salmonlds from habitat projects In the lower Cedar River. 

Soc!!!;e F~ APP Coho Smolt APP 
LOW llodarata HIGH LOW Modarata HIGH 

Malnstem 0 0 0 llalnstam · 1,185 2,371 3,556 

Valley Floor Valley Floor 
New Spawnable 17,290,354 29,897,905 37,462,435 New Spawneble 25,341 43,936 102,423 

New Nonspawnable 213,094 361J,414 461,103. New Nonspawnable 6.285 10,891 25,402 
Total New Habitats 17,503,448 30,266,379 37,924,137 All New Habitats 31,626 54,833 127,825 

Existing Spawneble 84,209 145,612 182,454 Existing Spawnable 50 87 203 
Existing Nonspawnable 0 0 0 Existing Nonspawnable 3,213 5,511 12,988 

. A8 Existing Habitats 84,209 145,612. 162,454 All Existing Habitats 3,264 5,658 13,191 

Total for Valley Floor 17,517,657 30,411,991 . 38,106,511 Total for Valley Floor 34,889 60,491 141,016 

Tributary 2,474,818 4,898;711 6,739,491 Tributary 16,908 30,741 47,849 

Total 20,D62,475 35,1118,710 44,846,083 Total 52,982 93,603 192,221 

Chinook Smolt APP Staelhead Smolt APP 
LOW Modarata HIGH LOW Moderata HIGH 

Malnstam 3,435 8,170 17,178 llalnstam 123 215 338 
VaUeyFioor Valley Floor 

New Spawnable 0 0 0 New Spawnable 0 0 0 
New Nonspawnable 0 0 0 New Nonspawnable 0 0 0 

All New Habitats 0 0 0 All New Habitats 0 0 0 

Existing Spawnable 0 0 0 Existing Spawnable 0 0 0 
Existing Nonspawnable 0 0 0 Existing Nonspawnable 0 0 0 

AU Existing Habitats 0 0 0 All Existing Habitats 0 0 0 

Total for Valley Floor 0 0 0 Total for Valley Floor 0 0 0 

Tributary 1,563 3,128 7,814 Tributary 412 723 1,136 

Total 4,998 9,998 24,990 Total 535 939 1,474 

Cutthroat Trout Smolt APP APPAll Seecles 
LOW Moderate HIGH LOW Moderate HIGH 

Malnstem 296 593 889 Malnstam 5,039 10,049 21,959 
Valley Floor Valley Floor 

NewSpa~le 6,335 10,984 25,606 New Spawnable 17,322,030 29,952,825 37,590,463 
New Nonspawnable 1,511 2,124 6,351 New Nonspawnable 220,950 382,095 493,456 

All New Habitats 7,906 13,708 31,956 All New Habitats 17,542,980 30,334,920 38,083,919 

Existing Spawnable 13 22 51 Existing Spawnable 84,272 145,721 182,708 
Exlsling Nonspawnable 803 1,393 3.241 Existing Nonspawnable 4,011 6,964 16.234 

All Existing Habitats 818 1,415 3,298 All Existing Habitats 88,289 152,685 198,942 

Total tor Valley Floor 8,722 15,123 35,254 Total for Valley Floor 17,631,269 30,487,605 38,282,861 

Tributary 6,521 13,041 19,562 Tributary 2,500,221 4,744,350 6,815,652 

Total 22,060 28,757 55,705 Total 20,143,051 35,242,004 45,120,472 

......... ·.::.:~j:i :-'< .::-: 



Table E-9 Page1of2. 

Annual production potential for habitat projects in the lower Cedar River. 

AnDIIlll Procludlon PotenCial 
Total 

Coho Cbluook Steelbead Cutthroat Juvealles per 
Sockeye Fry Smolt Smolt Smolt Sadt Year 

V!!!!.I Floor Projects 
MJplewood HdJIIII"""--" Silo- Side Clllllld- 0 1.322 0 0 331 1,653 

EUIOIIWcdm!EIIhlaoemenl 131,767 79 0 0 20 131,866 

I.a-Suaunerlleld 1,493,177 1,446 0 0 362 1,494,985 

!!e SUmmafteld 1,40!1,022 2,645 0 0 661 1,412.328 

llemlwl Lowe 819,156 697 0 0 174 820,()27 

~ JOIIOIItold 0 1,834 0 0 458 2,292 

Rlconll Tri!!!!!!I Poads 236,707 1,669 0 0 267 238,043 

Jemter/Coot- 3,459,196 6,018 0 0 I~ 3,466,718 

!!eRI- 702,666 987 0 0 247 703,900 

Weiland 103 0 1,182 0 0 296 1,478 

Wedand37-A 1,029,082 2,033 0 0 508 1.031,623 

We1111111137-B 1,754,802 1,905 0 0 476 1,757,183 

Powc:riJneHabl .. 275,832 318 0 0 79 276,229 

WPAIC6J><MOUIOinLovCe 646,285 1,237 0 0 309 647,831 

Tri!!!!!!!!I0316E- 0 178 0 0 44 222 !.a--- 586,176 743 0 0 186 587,106 

!!eRai-- 1,168,587 1,188 0 0 297 1,170.072 

Tri!!!!!!!%0l16A 0 818 0 0 20.5 1,023 

BZ!;!! BeiMIOwuld 2.455,742 2,036 0 0 509 2,458,287 

Mcl>aDidsc..ot- 145,612 87 0 0 22 145,721 

McDIDids New ~'~~ad lll,842 1,155 0 0 219 313,286 

JID Rood Poads 0 756 0 0 119 945 

JID Rood floodwal CIIIDnd 2,065,176 1,942 0 0 485 2,067,603 

JID ltoodLewel'llad 1,245,745 2,585 0 0 646 1,241.977 

lbdiedle/Jolnon Side a-101 0 329 0 0 82 411 

Jtnt!eclaellchnul Lowe- 294,990 473 ·0 0 Ill 295,581 

Wellllldl32 --.neat 0 675 0 0 169 844 

Weiland 132Pondl 0 3,325 0 0 131 4,157 

Enhancement 0 123 0 0 31 154 

~Lowe- 531,621 1,200 0 0 300 533,121 

!!!!l!!An:h.OibowEnhlnoemeal 0 1,122 0 0 211 1,403 

wmaR~d~E~m 0 274 0 0 68 342 
Wiae Road OW Channel 844,D73 505 0 0 126 844,704 

SeiDie Saddle Oub 799,D51 841 0 0 210 800,102. 

llcrre Doll Court 
00118 Don Left Bank Side Channel 

35~ 367 0 0 92 352,739 

Enhancement 0 657 0 0 164 821 

Done Doll Side Ollllael- 927,763 1,172 0 0 293 929,228 
Done Doll Left Bani: Meander 631,107 428 0 0 107 631,643 
f.a-llcrre Doll-~ Hsbllll 718,112 1,115 0 0 279 719,507 

.. .._ .. 1 I I I 
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Table E-9 Page2ot2 

AnnoW Produdlaa Potential 
Colao Cbi.-k Steelbad Cutdaroal Tollll 

Sockeye Fry Sllllllt s-It Smolt Smolt Juveailes 

~.owor·Done Doll· Upper- 51~ 513 0 0 146 513,574 

OrdllrdOmveLdt --
1.405.332 ~641 0 0 &11 1,401,643 

Spoetar WBT EnlwiCimlnl 0 397 0 0 !19 497 

Wcdlnd79 236.'107 939 0 0. 235 237,881 

HeodiiO'Keelo 775SJJ7 464 0 0 116 775,587 

......... RodtCr..tl'lladAa:al 0 174 0 0 "" liB 

......... Rodt Cr..t Paid l!!!!!rpme! 0 "" 0 0 89 443 

New Rodt Cr..t l'oDIII 0 348 0 0 87 436 

AlcadlaWBT 0 12 0 0 ll 103 

Upeer Alcadla WBT Access 0 I~ 0 0 251 1,256 

Wl .. ertl'onlll 734.001 1,201 0 0 300 735,531 

Wlnp!SldeCiolllld- 0 - 0 0 123 617 

Wcdlnd70 792.375 1,324 0 0 331 794,030 

La!!dsburJ o.mw (Wedllld 69) 710.122 3,612 0 0 903 714,637 

V!!lley F1oor Sub-Total 30,411,991 60,491 0 0 15,123 30,487,605 

Tributary Projects 
M~ 0 0 0 0 187 117 

Molaues 0 0 0 0 495 495 

M- 0 0 0 0 1~1 1.441 

S.FcrtMidsea 0 0 0 0 123 123 

Trlb0316A 19,192 1,(143 ll 29 302 20,587 

Taylor Cr. 238.635 2,544 79 136 1~3 242,738 

Taylo<Trlb 0321 189,393 1,126 0 0 941 191,460 

Pel<nODCr. 302.019 3,002 0 150 998 306169 

RodtCn:ek 1,137,623 11,710 2,936 296 4,394 1,156,960 

Walsh Late Dl- 2,809,856 11,317 n 113 :i.ltl 2,124,192 

Tribat!!ry Projects Sub-Total 4,6!16,71!1 . 301741 3,126 723 13,G41 4,744,350 

Mainstem Projects -- 0 105 304 10 26 444 

Lowa'Jones- 0 491 1,423 45 123 2,082 

Riverbed Tnllor Pork 0 105 304 10 26 444 

Rk:anll 0 79 lll 7 20 333 

l'!oJesslve- 0 275 797 25 69 1,1&1 

WPA.CcxlarMOIIIIIIIn 0 216 626 20 54 916 

Raidx>wBend 0 157 455 14 39 6&1 

JuRDidl..ewe 0 92 2&1 8 23 389 

Rudalge • Joluuon 0 131 380 12 33 555 

Cleechmann 0 131 380 12 33 555 

Done Don Court 0 98 285 9 25 416 

Done Don 0 491 1,423 45 123 2,082 
Mainslem Projects Sub-Tollll 0 2,371 6,870 215 5!13 101049 

Tollll for AU Projects 35,108,710 !13,603 '·'" 93!1 18,757 35,242,004 



Valley Floor Projects 

Table E-10 

Long term (50-yr) costs and salmonid production potential for habitat projects in the Lower Cedar River Basin. All costs in 1998 dollars. 

c.pibiCoot 

ProJect Coot 
50-11' ..___ .. ...... 50-11' ....... " 

Mmlilllrinl 50-JI'Tolal Soc:lcJe Frt CoboS-a 

50-yr--PoleniW -~~~ 

Cullllraot 

- TolaiJ•-

Page1 of2 

.__..... (50-JI'.) 
Coot per Flda 

MoplowoodHa ..... -~~Siiii~Sid<OiOiiiWI 

EobancaneDI 5290.043 $51.009 523,«10 5371,451~ 0 60.801 0 0 2 353 63,154 $5.182 

Ellioa. Wcdaad EllhaiEemeal $551,'191 $111,751 523.«10 $693,949 6,016.115 J,624 0 0 512 6,020,952 $0.115 

u-s......-fldd S49S.873 599,175 SS3,«JJ S648,441 61.309,122 66.500 o o 9,402 61.315,024 so.009 

upocr- $617,143 5123,429 ss3.400 m1.m 64.459,230 121m o o 17,196 64.591.053 so.o12 

"""""'...._ 5315,277 163.055 m.400 5431,732 37,474.331 32,042 o o Y30 37,510,910 so.o12 

u-loaa Rood 519.131 517,121 523,400 5130.365 0 IU,307 0 0 11,919 96.226 $1.355 

Rlcordi Trlbul!ry PondJ 5238;644 $47,729 553,400 5339,773 10.121,762 49,131 0 0 6,946 ID,IIU,I39 $0.031 

ldTria/Cook ......... $1,611,576 5323,715 $53,400 $1,995,692 151.249,560 276,699 0 0 39,120 151,565,3'19 $0.013 

UpocrRivabald = --- .$465,516 593,103 $53,400 $612.019 31,25!,106 45,392 0 0 6,411 31,]09,916 $0.020 
:::>" 

Wcrlud 103 5133,513 526.703 523,400 5113,61S 0 54.357 0 0 7.615 62,041 52.960 

Wcdlllld 37 ·A S477,ts4 595,571 553,400 $626,124 45,m.711 93,461 0 0 13,215 45,A5,394 $0.014 

Wcdud37·B 5336,226 567,245 $5],400 $456,871 71,062,352 17,511 0 ~ 0 ~-'2.312 ~ -. 71,162,315 SO.D06 

ro-Unelllbillt 593,31& _ 511.6&3 W,4DD _ _$135,3111! 12.27D,407 14.291 o o 2.065 12.216.770 $0.011 

WPM:cdlrMcutlla...._ $161.962 $33,792 $53,400 $256,154 28.749,995 56,174 1.041 21.114,910 $0.009 

Trlbaluy0316 Eahaaccmeat $79,314 $15,163 !g],400 _ $118,577 0 1.112 0 1,157 9,339 $12.697 

Lowu Rolabow Bend 5111.161 523.m 523,«10 SI66.033 26.076.059 34,171 0 0 4,832 26.115.069 $0.006 

UpperRII-!Icn!l_ ~ ___________ ~----- ~---Sj6l,11L _$72,743~ $53,«10 5489.156 51,914,594 54,637 0 0 7,725 52,046,956 $0.009 

Trlbu..,.0316A $139,941 527,990 523.400 $191,337 0 37,613 0 0 5,3!1 _42.931· 54.457 

B..,.Jio:n<!g.....,d _________ ----~-----~7SL _____ $12!.351 $5],400 $711,3011 1~43,662 93,613 0 0 13,235 109,350,510 $0.007 

Mt:DuldJ Creek &ttanc:cnlaU $101),265 $20,053 $23,«10 $143.711 ~- __ _ _ __ 18.'195,531 ~ 4,005 0 0 566 II,IOD,IIO SO.OOI 

McDaniels New Pond 5258 198 s~---~3.4()0 ___ _1:!6]~'L 16,916.240 53,123 . o o 7.510 17,046,173 $0.021 

laaRoodl'onds $126,104 525,361 • $23- $175,5<!4 -- 0 34,753 0 0 4,913 39,666 $4.426 

lu Road Floodway ClwuM:I $513.220 $102,644 $53,«10 5669~~-~- ~ 91,169,364 89,2'19 0 0 12,622 91,971,265 $0.007 

laaRoad...._Poad $570,$63 $114,113 $53,400 $738,075 55c416,971_~· 1!1,170 0 0 16.106 55,552.653 $0.013 

Rutled!ICIJoll...., Side C.aaad $70,703 $14,141 $23,400 $108,24_1_~- _ 0 15,105 0 0 2.136 17,241 56.271 

Rudalsrl!oloucm..._Poad S9D,720 518,144 $23,400 $132,264 13,122,641 21,729 0 0 3,072 13,147,442 SO.OIO 

Wcdlllld 132 Eohaac:cmeat $101,093 520.219 $23,400 $144.712 0 __ ~ _ 1)~ _ 0 0 _ 4,311 35,424 $4.085 

Wetlattdi32Ponds S426m4 $15,215 523,400 $534,619 0 IS2.892 0 _!!__ __ _11,6l6 _ _ 174,508 $3.064 

Ocudunana...._a.aanel-........,. 570,251 514,052 523,400 5107,709 ~--11,666,615 5.550 0 0 101 11.673.036 $0.009 

Cleldmwt......., Pottd S230.51o 546.102 553,400 5330.011 23,699,m 55.221 o o 1,11111__ 23.7Ji2.100 $0.014 

!!oyaiAn:b!llbowl!altattt:cmeat 559,949 $11,990 523,400 595,331 0 51,610 0 ~- 0 __ - _7,2?7 51,907 51.611 

WltteRoadCitaandl!altattt:cmeat $214,773 $42,955 523,400 $211,127 :IS,91D,l34 ·1~--- __ IL 0__ -~1,710 :!S,924,601 $0.011 

Wille Rood OW C..nnel 5250,043 $50,009 $53,400 $353,452 37,541,601 23.117 0 0 3.282 37,$75,101 $0.009 

SeottJcSaddlcCiub sui615 S30.537 523,400 5206,622 35.545.715 31.660 o o 5.466 35.519,908 $0.006 

Dom:DcmCcut 5153.046 S3D,60!1 523400 5207055 15,671cl89_~ 16,161 0 0 2,31U 15,699,434 $0.013 
llant:Doal.dtBoatSidea...adl!tthaacanettt 5213,390 542,671 . 5531400 5309,461 62,IIU.561 30.211 0 0 4,271 62,219.043 $0.005 

Dom:DoaSidt:O..nneiPoads 5210,302 $42,060 5531400 $305,762 . 41.271,519 53,893 0 0 7,619 41,333.032 $0.007 

o .... Dcml.dtBaakMeondcr 5145,247 529,049 523400 5197,697 21.07Hoo 19,691 o o 2.715 21.097.213 $0.007 

u.-Dom:Don·l.owt:rHah;tot 5269082 S53,816 $53,400 $376.291 35.059,180 51.21U 0 0 7,251 35,117,715 $0.011 
u.-Dun<Doa·l!ppcrHobitll $149,930 $29,916 523,400 S203,]16 :IS,927,904 26,719 0 0 3,787 25,951,410 $0.008 
OtdwdOnM:Ld\BaakMellllder $540,437 5108,087 553,400 $701,924 62.516,212_ 121,759 0 0 17,214 62,~5.115 SO. Oil 
Sroen;rWBTEnhanccmcat $151,997 $30,399 523.«10 $205,'196 0 19,064 0 0 2,582 21,647 

59.507 
Wetlaad 79 569127 Sll,I2S Sl3 400 $106,352 ___ 10,529,919 43.171 0 0 6,104 10,$79,201 

HCOIItrUKcdc 52531923 $50,715 $53,400 5358,108 34,476,115 21,317 0 0 3,014 34,500,517 
$0.010 

!Aw<rRockCtockPoadAcccss 52!p41 55.741 523.4()0 _ $57,189 n 1,010 0 o 1,133 9,143 
SO.oiO 

r~c..ckl'otld'l!!!!L_....,. -- 553.126 Sl0,625 523,400 S87.151 0 16,211 0 0 2.303 11,591 

•• ~- ' J ~ f J • 

$6.332 

$4.68ri 
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ProJect Colt 

-~Colt 
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l • Tabae c-10 

Sl-7rTaUI SockeJeFrr Callo 5IDalt 

J....l 

50-Yr Produclloa Putenllal 

Steelhe8d 
Cldaaak Saaall Small 

Cllllhrud 
Saaall TaUI Jllftllllol 

• I 

......... (,..,...) 
Coltpll'l'illl 

fl 

NcwRa:tOodtPoadl 167.371 mm~ S23.400 $104,246 0 1§.021 0 0 2.265 11.216 $3.701 

-WBT m.565 e.m___ ~ 556.471 o 1776 o o 5,. u1o SI3.1CD 

Upp!r-WBT-. $124,165 $24,973 S23,4!!! $173,2]1 0 46.214 0 0 6.5,. 52,747 $3.214 

Wl!p!- 1275.420 $35,!!14 el.400 $313.904 32.853,]51 55.206 0 0 7.105 32.71§.362 $0.012 

WI•SidoCioucl- $104,423 $2!1,115 S23,4!!! $141,701 14,101,963 22,6!9 0 0 UO!I 14,127,172 SO.Oll 

Wlllad70 1422,!65 114.533 $53,4!!0 S59!I,BI 35,241,792 !!!1.192 0 0 1,!!19 35,]11.293 10.016 

l.!!l!!!arlllli_!Wcd_!l?! $994,164 $1!1.133 el.400 51.246.3!6 31.51!.757 166,013 0 0 23,411 31,17!.321 10.03! 

Vlllletl'laar.S ... Tollll $14,811,10 $2,!13P,QII $1,MI,ZII . $1P,597,!170 1.--.- 2,711,807 8 I 3U,!I88 1,4!11,m,6114 $8.813 

Tributary ProJects 
MPwaod SI61,U5 $16.113 $23,400 $209,101 0 0 0 0 1.013 1.!1113 $25.170 

M- $3!,393 .$3,!3! $23,400 $66,732 _Q__ 0 0 0 21,436 21.436 $3.113 - $92.750 $56.275 $23,400 -~;125 0 0 0 0 62,436 62.436 $10.21! 

s.l'alk- $162,750 $56.275 123,400 5642.425 . 0 0 0 --- _jl_~l4 _1.3_14 $120.1!5 

TribCDI6A S5!!,64l S5,065 $23,4!!0 $7!,112 153,74! 47.!44 !60 1,230 13.o77 !16,95! 10.016 

T!zlarCr. 51,012,!50 5101.2!5 123,4!!1 51,131.615 10.615,69] 116.'12 3.409 5,129 5!,221 111.111!1.135 $0.105 

T!zlarTrtb0321 S33.165 nm S23.401! $§!1,542 1.425.153 51.162 o o 4D.m 1.!111,6!!) 10.001 

-Cr. $!0,040 $!,1104____ _ _$23,400 5122.4'4 13,43$.311 _____ UI,O!!___ ___ JJ ____ MS6~.~-·-c ___ l:t.A3.!1!t $0.009 

RackOodt W.!IOO.!nl SO ~--------50.6117,110 531.4'4 ID,I69 12.1.34 I!G.431 51.47YI! $0.135 

Wdlh Lllce Dlwnlna $374.00S $37,401 123,400 1654,1116 124,!!6,374 - 3,175 4,142 _122,147 125,647,47! $0.005 

TrtllallrJ ..... ,.,... $11,1161,875 $31t,513 SZ34,D $10,538,631 2011,933,398 1,413,4115 134,313 31,ogJ. 5e,ll5 211,17'7,461 $0.858 

Malnstem ProJects 
...... .._ _______ $!011.401! Sl!l!!.!le!l ___ ____m..ccjO ____ SJJ!!3,LIII ____ 0 _____ 4AIL__ 13,049 I.S!t ___ I,QU__ _ :10,414 $33.191 

~-- $!,7!1,150 $1,!51,370 $23.4111 $11.771.620 0 22.513 61.166 7.47! 4,71! !6.017 $122.620 
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Table E-12 

• 
Number of spawners needed to achieve juvenl~e production estimates . 

Production Level 
Low Moderate High 

Sockeye 50,224 89,232 119,810 

Coho 10,466 18,490 37,970 

Chinook 40 80 200 

- Steelhead 32 64 100 

Cutthroat 553 1,022 1,981 

Assumptions 
General: Sex ratio of 1 :1 for all species. 
Sockeye: Fecundity = 3,588 eggs/female; egg-to-fry survival rates varied by 

• female spawner density and location (see Table 3). 

I 
I 

Coho: Fecundity = 2,500 eggs/female and egg-to-fry and fry-to-smolt survival 
rates of 27 and 1.5%, respectively (see Sandercock 1991) 

Chinook: Fecundity= 5,000 eggs/female and a egg-to-smolt survival of 5% (see Healy 1991). 
Steelhead: Fecundity = 3,500 eggs/female and egg-to-fry and fry-to-smolt survival 

rates of 6.5 and 12.9, respectively (Ward and Slaney 1993 ) 
Cutthroat: Assume fecundity Is half {1250) that of coho and egg-to-fry and fry-to-smolt survival 

rates of 30 and 13%, respectively. 

.. , 

'· 



Coho and Cutthroat Tributary Smolt Production 

::E 
d-
~ 
~ 
E 
rn 

Pre-project Coho and Cutthroat Smolt Production Potential as a Function of Stream 
Gradient1 
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1 - Coho curves based on Baranski (1989); cutthroat curve based on theoretical relationship with coho and gradient. 
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Cedar River Habitat Opportunity Concept Reports 

Users of these reports should note the following: 

• This infonnation is provided for planning purposes only; landowner agreements and additional 
site analysis and design work are recommended before actual construction. 

• The names and addresses of property owners have not been provided to protect landowner 
privacy. 

• Recent changes to King County's Sensitive Areas Ordinance have made many of the actions 
proposed in wetlands much more permissible than when these projects were originally 
conceptualized. However, project mangers should recognize that the proposed projects are 
intended to enhance the diversity and quality of wetland species and communities as well as 
increase fish production. 

• Where sockeye and coho salmon and cutthroat trout are expected to be the primary fish species, 
elements contributing to habitat strUcture complexity (e.g., large woody debris, boulders) are 
expected to be used sparingly in order to reduce production and sockeye fry predation potential 
of coho and cutthroat. 

• The following descriptions of valley floor (VF) and tributary (TR) projects are organized by river 
mile (RM) moving upstream. Mainstem project descriptions can be found in the main body of 
the Basin Plan and are not repeated here. . 

Valley Floor Projects Page 

Maplewood Heights Homeowners Site-Side Channel Enhancement (VF-01) ................... A-93 
Elliot Wetland Enhancement (VF-02B) ...................•.•...... ~·····················································A-94 
Lower Summerfield (VF-04) ................................................................................................. A-95 
Upper Summerfield (VF-OS) ...........•.......................................... ~ ........................................... A-96 
Herzrnann Levee (VF-06) ..................................................... , ...................•............................ A-96 
Lower Jones Road (VF-07) ......................................... ~ .............................. ; ............................ A-97 · 
Ricardi Tributary Ponds (VF-08B) ..................... ~ .................. ~ ............................................... A-98 
Jeffii.es/Cook Revetin.ent (~-09) ......................................................................... .' ................ A-99 
·upper Riverbend (VF -1 0) ...................................................................................................... A -1 00 
Wetland 103 (VF-11) ................. .-.................... ." ..................... : .....•.......................................... A-101 
Wetland 37-A (VF-12) ............................................ ~ .............................................................. A-10f 
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Power Line Habitat (VF-14) .................................................................................................. A-103 
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Cedar River Habitat Opportunity Concept Reports 

Maplewood Heights Homeowners Site--Side Channel Enhancement (VF -01) 

PROJECT LOCATION: Cedar Rive~/RB at RM 4.5 

OPPORTUNITY/PROBLEM: Fish usable habitat could be increased by excavation of deep (> 1 m) 
pools in the side channel along the north valley wall, addition of large woody debris (LWD), and 
diversion of nearby springs to the channel. In addition the floodplain is dominated by deciduous 
trees (red alder) and lacks coniferous understory for long-tenn succession. 

PROJECT CONCEPT: 1) Improve floodplain vegetation and structural habitat by removing invasive 
plants, underplanting with conifers, and incorporating large woody debris [A significant amount of 
conifer underplanting and invasive plant removal was accomplished by the end of 1995.]; 2) 
Enhance existing fish usable habitat by creating pools at least 1 m in depth and adding L WD for 
cover in the existing open water areas; 3) Increase fish usable habitat in the channel along the base of 
the north valley wall by excavating a series of pools and a connecting fish-passable channel 
upstream of existing open water habitat; and 4) Increase available water to fish habitat by diverting 
water from springs along the Punnit-Briggs revetment via a pipe or other suitable conveyance 
mechanism to fish habitat along the north valley wall. 

PRIMARY FISH BENEFIT: New overwintering habitat would be created and existing overwintering 
habitat would be enhanced for coho salmon and cutthroat trout. Diversion of spring water to the site 
would enhance both summer and winter fish habitat. The site could also function as flood refuge for 
all salmon. 

OTHER BENEFITS: Improvement of floodplain vegetation and habitat structural diversity would 
increase long-tenn stability of the site under future flooding and enhance wildlife and wetland 
values. Diversion of spring water would reduce the effect of seasonal low flows on the site and 
increase wetland. and wildlife values during that time. 

EXISTING SALMONID USE: Juvenile coho salmon were observed in ponded areas of the site in June 
1992. Based on observations elsewhere in the Cedar River Basin, it is expected that cutthroat trout 
would also inhabit the site. A small number of spawning sockeye salmon haye been observed by 
King County staff(Andy Levesque) in the gravel-bedded portion of the riverward channel. 

EXISTING FISH HABITA'P: Existing overwintering habitat is 2,604 m2, consisting of 1,627.5 m2 of 
pond· (1 06.75 m X 15.25 m) and 976.5 m2 (320.25 m X 3 m) of channel area. · 

NEW FISH HABITAT: A total of 831.43 m2 ~f overwinte~ng habitat would be created consisting of 
approximately four pools with a total surface area of465.43 m2 (four each at 15.25 m X 7.63 m}, and 
366 m2 of channel (122 m X 3m) extending upstream in the north side channel. · 

SITE CHARACTERISTICS: Site is within 100-year floodplain. Wetlands are present. Vegetation is 
dominated by deciduous trees. 

20 Measurements based on U.S.C.O.E. maps (1:200) unless otherwise noted. 
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BACKGROUND: This:site is an alder dominated floodplain across from the mouth' of Madsen Creek 
and immediately doWnstream of the Punnit-Briggs revetment. Two main side channels and a small 
third channel exist on the floodplain coalescing into one channel with a significant amount of pond 
surface. Surface flow is present year-round in the lower reach of the channel and much of the 
channel area has surface flow during winter wet periods. The northern portion of the site is owned by 
the Maplewood Heights Homeowners Association and is reserved as an undevelopable open space 
tract. The Homeowners Association has indicated a willingness to allow habitat work to occur 
provided the natural features of the site are not degraded and the steep north valley wall is not 
destabilized. The southern, riverward side channel and portion of the floodplain is owned by the City 
of Renton, who would like to use their portion of the site for possible future mitigation needs. A 
series of springs emanate from the north valley wall behind ihe Punnit-Briggs revetment about 900 
feet upstream of the floodplain. These springs have had year-round significant flow in 1992 and 
1993. 

PROJECT ISSUEs/LIMITATIONS: The site is in the 100-year floodplain and gets frequent flooding but 
was not signific~tly altered by the large November 1990 storms. The site can be readily accessed ·· 
via the Punnit-Briggs revetment but will require pennission and possibly some easements from 
residents who. live along the revetment. Wetland and wildlife values should be enhanced when 
combine(i with the recommended revegetation, L WD additions~ and proper constrUction supervision. 

Elliot Wetland Enhancemeut (VF-02B.} · 

PRo.iECT LoCATION: Cedar River!LB at RM 4.4 

OPPORTUNITY/PROBLEM: A pond and. ch~el riparian wetland located bel$d and immediately 
. downstream of the Elliot Lev~~ could be enhanced (or fish an~ wetland values. . . 

PROJECT CONCEPT: Deepen portions of the wetland by at least 1 m, add L WD to the open water 
and riparian. areas of the wetland, and e~cavate the upstream portion of the channel behin4 the. upper 
levee to expos~ additional gravel s~bstrate 811d intercept shallow groundwater suitable for sockeye 
8pawnitlg. · · · · · ' . · · 

PRIMARY FISH BENEFIT: Existing overwintering habitat for coho salmon and cutthroat trout would 
be enhanced and new habitat would be provide. A small amc;»unt of new sockeye spawning habitat 
would be created~· the channel area behind the ups~eam portion of the levee. · 

OTHER BENEFITS: Improvement of floodplain vegetation and an increase in structural diversity 
would enhance floodplain and wetland functions. The site is frequented by the public for fish 
observation as well as other wildlife viewing and passive recreation. The site is adjacent to the City 
ofRenton's Golf Course and park complex and only a short distance from the Cedar River Trail. 

EJPSTING SALMONID UsE: Coho salmon fry .and cuUhro.at trout have· been observed using the 
existing ba~itat. · 

EXISTING FISH HABITAT: Existing overwintering habitat is approximately 2, 791.21. m2 consisting of 
2,093 .. 52 m2 (91.5 ~X 22.88 m) of pond habitat an4. 697.69 m of channel habitat (152.5 m X 4.58 
m). 

NEW FISH HABITAT: A total of209.31 m2 (45.75 m X 4.56 m) of new spawnable sockeye habitat 
would be created. 
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SITE CHARACTERISTICS: The site is a degraded riparian wetland within the frequent floodplain of 
the Cedar River. Vegetation is dominated by immature trees and invasive shrubs such as Japanese 
knotweed. 

BACKGROUND: This is a pond and channel wetland complex existing behind and immediately 
downstream of the Elliot levee. Much of the open water area was constructed about the time of the 
Elliot Levee construction (ca., 1975) to provide fish habitat and a site for artificially holding and 
spawning salmon. The wetland is much degraded because of failure of the levee, which has resulted 
in sediment deposition, and poor riparian vegetation due to flood disturbance and subsequent 
establishment of invasive plants. Thi~ project would be suitable when, if ever, permitting allows 
modification of wetlands for ecological restoration purposes and ifWDFW allows enhancement of 
coho salmon when they are in sympatry with sockeye salmon. 

The site is owned by the City of Renton and is within the 100-year floodplain between the City of 
Renton Municipal Golf Course and the mainstem channel. The downstream forested terrace, which 
is dominated by deciduous trees, mainly cottonwood, and dense patches ofblackberries, is the site of 
a groundwater-fed channel, which was constructed in 1995. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require an interlocal agreement with 
the City of Renton. Shoreline and wetland functions are expected to be enhanced. Because of its 
coho salmon value, WDFW is not likely to support this project until Cedar River sockeye 
populations are recovered. 

Lower Summerfield (YF-04) 

PROJECT LOCATION: Cedar River/LB at RM 5.4 

OPPORTUNITY/PROBLEM: A groundwater-fed channel could be constructed in a publicly-owned 
floodplain along the lower Cedar River. 

PRoJECT CONCEPT: Excavate a groundwater-fed pond and.channel on public open space along the 
Cedar River and underplant the floodplain with conifers. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this proje~. · 

OTIJER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
. flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the excavation to surface water a potential net gain 
of wetland habitat. The site is adjacent to the Cedar River Trail and offers passive recreation 
opportunity, however little use of the site is believed to exist because of dense underbrush. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: None. 

NEW FISH HABITAT: New groundwater-fed habitat for sockeye, coho and cutthroat is estimated at 
3,798 m2, consisting of a 2,196 m2 pond (122m X 18m) and a 1,602 m2 channel (534 m X 3m). 

SITE CHARACTERISTICS: No inventoried or otherwise large or significant wetlands present; lies 
within 1 0-year floodplain. Vegetation dominated by deciduous forest including many large 
cottonwoods. · 
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BACKGROUND: The site is owned by King County and adjacent to the Cedar River Trail. 

PROJECT ISSUES/LIMITATIONS: Construction o_n this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. It will also require permission from 
King County Parks Department. Because of its sockeye value, this project should receive strong 
support from WDFW. 

Upper Summerfield (VF -OS) 

PROJECT LOCATION: Cedar River/LB at RM 6.0 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be constructed in a publicly 
owned floodplain along the Cedar River. 

PROJECT CoNCEPT: Excavate two groundwater-fed ponds and connecting channels on and 
underplant the floodplain with conifers . 

.-RIMARY FISH BENEFIT: Sockeye salmon ar~ expected to be the primary species benefiting from 
this project. · · · 

OTHER BENEFITS: Improvement Of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the ~xcavation to surface water a potential net gain 
of wetland habitat. The site is adjacent to the Cedar River Trail and offers passive recreation 
opportunity, however little use of the site Is believed to exist because of dense underbrush. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount ofrotential new groundwater-fed sockeye, coho, and . • 
cutthroat habitat is estimated at 6,946.5 m, consisting of two ponds totaling 5,940 m2 (one at 137m 
x 30m and one at 61 m X 30m) and 1,006.5 m2 of channel (335.5 m X 3m). · . · 
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SITE CHARACTERISTICS: No inventoried wetlands ~e known to exist on the site. Most of the habitat ~ . . . . 

would be constructed outside of the 1 00-yeat floodplain.· Vegetation is dominated by deciduous 
forest. 

BACKGROUND: The site is immediately doWilstrealll of Cavanaugh Pond. It is owned by King · 
County and adjacent to the Cedar River Trail. 

PROJECT ISSUES/LIMITATIONS: Constructio~ on this site will require a shoreline permit and 
·possibly permits for work in wetlands if they exist op the site. Because of its sockeye value, this 
project should receive strong support from WDFW. 

Herzmapp Leye~ (YF-06) 

PROJECT LOCATION: Cedar RiveriRB at RM 6.2 · 
OPPORTUNITY/P~OBLEM: A groundwater-fed pond and channel could be constructed behind the 
Herzmann Levee. · · · · · · 
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PROJECT CONCEPT: Excavate a groundwater-fed pond and channel on private property behind the 
Herzmann Levee and underplant the floodplain with conifers. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation qf the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the excavation to surface water a potential net gain 
of wetland habitat. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential ~ew groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 1,830 m2, consisting of one narrow pond totaling 915m2 (61 m X 15m) 
and 915 m2 of channel (305m X 3m) . 

SITE CHARACTERISTICS: No inventoried or otherwise large, significant wetlands are present. Lies 
within the 1 00-year floodplain but is well protected behind the Herzmann Levee. There is a 
deciduous forest. Based on examination of shallow holes dug by a landowner in preparation for a 
drain field, underlying substrates are coarse river gravel and groundwater was at a depth of about 4 
feet. 

BACKGROUND: The site is behind, and well protected by~ the Herzmann Levee, which is across the 
river from Cavanaugh Pond. The proposed channel would extend from the pond into a swale that 
parallels the river in the forested 'floodplain downstream of the levee. As recently as 1997, the 
primary landowner has expressed a high degree willingness to grant an easement and allow 
excavation of groundwater-fed habitat. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. Because of its sockeye value, this 
project should receive strong support from WDFW. · 

Lower Jones Road (VF-07) 

PROJECT LOCATION: Cedar River/RB at RM 6.8 

OPPORTUNITY/PROBLEM: A spring-fed tributary in the Cedar River floodplain along the lower 
Jones Road has poor fish access due to a malfunctipning fish ladder. In addition, stream and wetland 
habitats could be much enhanced and increased in area. 

PROJECT CONCEPT: This project would 1) deepen, ad~ L WD, and revegetate two existing wetland 
ponds located above and below the private drive at 1607 SE Jones Road; 2) restore riparian 
vegetation, add LWD and spawnable gravel, and excavate pools in the stream channel; and 3) repair 
a small fish ladder at the mouth of the stream. 

PRIMARY FISH BENEFIT: Modifications would primarily benefit the spawning and rearing of coho 
salmon and cutthroat trout. Residents have observed small numbers of sockeye using the channel in 
the past and these fish may also be significantly enhanced. 
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OTHER BENEFITS: Since the proposed actions would restore riparian vegetation and increase 
structural diversity of wetland and stream channel areas, wildlife, water quality, and overall wetland 
functions would be expected to increase in this area. 

EXISTING SALMONID USE: No significant use by coho or sockeye salmon has been observed since 
about 1990. Residents report that sockeye and coho used the stream at least into the 1980s. Loss of 
these fish may be due to the failure of a fish ladder, which was constructed at the mouth of this 
stream in 1990 as mitigation for three large homes located on the lower portion of the stream 
channel, or habitat degradation caused about the time of the construction. According to Larry Fisher, 
Regional Habitat Biologist, WDFW, the ladder has not worked since shortly after it was constructed. 

EXISTING FISH HABITAT: Not applicable because habitat is not currently utilized or is only rarely 
used. 

NEW FISH HABITAT: A total of 802.5 m2 of year-round coho and cutthroat habitat would be made 
. available and enhanced. Pond habitat would consist of 457.5 m2 (two ponds at 30.5 m X i 5 m each) 
and channel area would be 345 m2 (230 m X 1.5 m). 

SITE CHARACTERISTICS: Much of the stream is within or surrounded by wetland. V~getation is a 
mix of lawn and dense shrub and deciduous trees. The site lies outside the 1 00-year floodplain. 
Spring-flow is significant (at least 0.5 cfs) year-round. 

BACKGROUND: This small tributary collects springs emanating from the north valley wall and 
flowing under Jones Road. Habitat quality inthe channel has been degraded because much of it has 
been encroached upon and modified by landscaping efforts of localland()wners. The lower reach in 
particular has been channelized and flows through a.large area of lawn between three new homes. Of 
the two wetland ponds, the one immediately upstream of the private drive is still in an undeveloped 
setting while the one downstream of the private drive is highly artificial and may have been 
excavated. The owners of the property with the lowermost pond indicated that salmon used to use 
the stream and that there have been trout in their pond in past years. However, salmon have not been 
observed since about 1990, following the modification of the lower channel area and failure of a 
small fish ladder at·the stream's mouth. The landowners have expressed an interest in improving 
their stream and pond for fish. - · 

• 

• 

PROJECTISSUES/LIMITATIONS: The biggest problem with this project may be in obtaining 
landowner permission, because many landowners have landscaped portions of the streambank and 
may be disinclined to change. Several landowners have indicated an interest in enhancing the stream II 
for fish, however. 

· Ricardi Tributary Ponds (VF -08B) 

PROJECT LOCATION: Cedar River/RB at RM 7.3 

OPPORTUNITY/PROBLEM: A spring-fed stream on the floodplain pehind the Ricardi Levee could be 
enhanced and a groundwater-fed pond constructed at the head end of the spring. 

PROJECT CONCEPT: Construct a groundwater-fed pond at the head of the spring-fed tributary and 
underplant conifers in the floodplain, and add L WD and excavate small pools in the existing 
channel.· 
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PRIMARY FisH BENEFlT: Channel enhanccmtents would benefit year-round coho and cutthroat 
rearing and the pond would provide sockeye spawning habitat and coho and cutthroat rearing 
habitat. 

OTHER BENEms: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond .and channel, and will enhance other wildlife values and existing 
wetland functions. 

EXISTING SALMONID UsE: Coho salmon and cutthroat trout. No sockeye have been observed to use 
the channel. 

·EXISTINGFISHIIABITAT: About 915m2 of channel (305m X 3m) would be enhanced for year­
round coho salmon and cutthroat trout rearing. 

NEW FISH HABITAT: An adc;titio.~ 2,790.75 m2 (61 m X45.75 m) of groundwater-fed pond habitat 
for sockeye and coho salmon and cutthroat trout would be created by construction of a new pond. 

SITE CHARACTERISTICS: The stream has associated, but uninventoried, wetlands. The ·surrounding 
vegetation is dominated by deciduous trees and dense underbrush. Lies within the 1 00-year 
floodplain. · 

BACKGROUND: The spring drains private property in the floodplain behind the Ricardi Levee. A 
companion pond (VF-08A) was constructed in 1997 as part of a habitat restoration and floodplain 
buyoutprogram. · 

PROJECT ISSUES/LIMITATIONS: Acquisition of much of the site is anticipated by end of 1998. Some 
work could be done on adjacent land not currently_ being considered for acquisition. Because of its 
high coho value, this project may not receive support from WDFW until Cedar River sockeye 
populations are restored. . 

. . . ' 

Jeffries/Cook.Revetment (VF-09). 

PROJECT LOCATION: Cedar River/RB at RM 7.3 

OPPORTUNITY/PROBLEM: AD extended grorindwater-fed channel running parallel to the river and 
two ponds coul~ be construc~ed behind the Jeftiies/Cook Revetment. 

PRwECT CONCEPT: Excavate ~0 woundw~ter-fed ponds and a long connecting channel on private 
p~perty behind the Jeffries!Cook Revetment and uriderplant the floodplain with conifers. The 
channel would empty into the Ced~ River at the upstream end of the Ricardi Levee. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. · 

OTHER BENEms: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are kno\vn to exist on· the· site; making the ~xcavation to surface water a potential net gain 
of wetland habitat. · 

EXISTING SALMONID UsE: None. The habitat is new. 

EXISTING FISH HABITAT: Not appifcabie. 
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NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 15,809.5 m2 co_nsistingoftwo large ponds totaling 11,692 m2 (one at 
122 mX 38m and one at 84 m X 84 m) and 4,117.5 m2 of channel (1,372.5 m X 3m). 

SITE CHARACTERISTICS: Lies outside the 1 00-year floodplain. No inventoried or otherwise large or 
significant wetlands are known to exist;ori_the site. Vegetation is thinned riparian forest with use by 
horses. · · 

BACKGROUND: The site is located behind, the Jeffries/Cook Revetment. The land is private with the 
dolllinant upland use being a horse farm easily viewed along the Jones Road. There is a largt 
existing pond on an upper terrace of the farm; this pond has year-round water indicating that shallow 
groundwater is available and potentially providing additional habitat value if connected with the 
proposed project. The land on which the ponds and channel would be excavated is dominated by 
deciduous forest that has been thinned, presumably for low-intensity horse use. Most of the proposed 
habitat is outside the 1 00-year floodplain. · ' 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. The landowner has not yet been 
contacted about this project. Because of its sockeye value, this project should receive strong support 
fromWDFW. · 

Upper RiverJJend (YF-lQ) 

PROJECT LOCATION: Cedar River/LB at RM 7.2 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be excavated in the . 
undeveloped area upstream of the Riverbend Mobile Home Park. · 

PROJECT CONCEPT: ~xcavate a groundwater-fCd pond and outlet channel on private property at the . 
upstream end of the Riverbend Mobile Home Park and underplant the surrounding floodplain with 
conifers. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary speeies benefithtg from 
~-~~ . . 

OTHER BENEFITS: Improvement of floodplain vegektion will increase site stability under future 
flooding and help to protect the mobile home park. Excavation of the pond and channel will enhance 
wildlife values. No inventoried wetlands are known to exist on the site, making the excavation to 
surface water a potential net gain of wetland habitat The upstream part of the site is on public open 
space and next to the Cedar River Trail. 

EXISTING SALMONID USE: None. The habitat is new. 

EXIS~G FISH HABITAT: Not applicable. 

NEW FISH HABITAT: "The total amount "of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroatis estimated at2,592.5 m2, consisting of one large pond of 1,860.5 m~ (61 ~X 30.5 m) 
and an 732m2 channel (244m x·3 ·m)~ 

SITE CHARACTERISTICS: No inventoried wetlands are known to exist on the site, which lies outside · 
100-year floodplain. Vegetation is a mix of decidu~us forest and cleared field. 
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BACKGROUND: The site is in the undeveloped area at the upstream end of the Riverbend Mobile 
Home Park. The land on which the pond and channel would be excavated is undeveloped and 
dominated by deciduous forest which has been thinned. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. The landowner has not been contacted 
about this project. Because of its sockeye value, this project should receive strong support from 
WDFW. 

Wetland 103 (YF-11) 

PROJECT LOCATION: Cedar River/LB at RM 7.5 

OPPORTUNITY/PROBLEM: Enhance stream and wetland habitat and increase fish-usable area in 
Lower Cedar River Wetland 103. 

PROJECT CONCEPT: This project would 1) deepen portions of the wetland to create about 
approximately four small ponds with depths of three feet or more and associated connecting 
channels; 2) add LWD to the open water and riparian areas ofthe wetland to increase cover and 
structural diversity; and 3) remove invasive plants and restore with native vegetation as needed. 

PRIMARY FISH BENEFIT: This project would provide enhance existing and provide new 
overwintering habitat for coho salmon and cutthroat trout. 

OTHER BENEFITS: Improvement of floodplain vegetation and an increase in struc'tural diversity 
would enhance floodplain and wetland functions. The site is adjacent to the Cedar River Trail and 
has high potential for passive recreational value. 

EXISTING SALMONID UsE: None on the proposed project site. However, in May 1992, coho fry were 
observed in pools in a side channel on the edge of the wetland. , 

EXiSTING FISH HABITAT: Not applicable • 

NEW FISH HABITAT: About 1,738.5 m2 of coho and cutthroat overwintering habitat would be 
created consisting of four ponds totaling 1,372.5 m2 (a total pond length of91.5 m and average width 
of 15m) and 366m2 of channel habitat (122m X 3m). 

SITE CHARACTERISTICS: The site lies within the 1 00-year floodplain and proposed actions would 
occur within Lower Cedar Wetland 103, a six-acre Class 2 forested wetland complex. Vegetation is 
deeiduous forest. 

BACKGROUND: The entire site is in public ownership and lies within the 100 year floodplain 
between the Cedar River Trail and the river. 

PROJECT ISSUES/LIMITATIONS: Shoreline and wetland permits will be required. Wetland functions 
should.be enhanced by this work. Because of its coho salmon value, WDFW is not likely to support 
this project very strongly until Cedar River sockeye populations are restored. 

Wetland 37-A (VF-12) 

PROJECT LOCATION: Cedar River/LB at RM 8.3 
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OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be excavated on a large 
publicly owned, forested floodplain. · 

PROJECT CONCEPT: Excavate a groundwater-fed pond and outlet channel in the floodplain 
downstream ofLCR Wetland 37A 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

· OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. Excavation of the pond and channel will enhance wildlife values. No inventoried wetlands 
are known to exist on the site, making the excavation to surface water a potential net gain of wetland 
habitat. The site is adjacent to the Cedar River Trail and has very high potential for passive 
recreation. 

EXISTING SALMONID UsE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 5,338 m2, consisting of one large pond 4,651 m2 (152.5 IIi X 30.5 m) 
and a 687 m2 channel (229 m X 3 m) leading to the river. 

SITE CHARACTERISTICS: Site is actually downstream of Wetland 37, although some small wetlands 
may be present. The site lies within the 1 00-year floodplain, and contains mixed conifer and 
deciduous forest with some large trees. · 

BACKGROUND: This is the largest tract of publicly owned natural open space along the Cedar River 
below the mouth of Rock Creek. It was identified as the preferred site for a sockeye spawning 
channel, and the Cedar River Basin Plan specifically recomniends keeping options open (i.e., not 
developing) this land for any other purpose until a final decision on the channel is reached. 

PROJECT ISSUES/LIMITATIONS: Construction on this site must be delayed until a final decision on 
constructing a sockeye spawning channel is made. S}lould the spawning channel not be built on this 
site, this project should receive strong s"Qpport from WDFW because of its sockeye value. 

Wetland 37-B (VF-13) 

PROJECT LOCATION: ·Cedar River/LB at RM 8.3 

OPPORTUNITY/PROBLEM: Connecting with the channel described in Project VF-12, two 
·groundwater-fed ponds and an extended outlet channel could be built in the downstream portion of 
this wetland. 

' 

PROJECT CONCEPT: Excavate two small groundwater-fed ponds and an extended outlet channel 
paralleling the river and connecting with the outlet clllumel of project VF-12. 

PRIMARY FisH BEN~FIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. Excavation of the pond and channel will enhance wildlife and wetland values. The site is 
adjacent to the Cedar River Trail and has very high potential for passive recreational use. 
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EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 5,726 m2, consisting of two small ponds totaling 3,713 m2 (one at 76 m 
X 30.5 m and one at 45.75 m X 15m) and a 2,013 m2 channel (671 m X 3m) connecting to the outlet 
channel of project VF-12. 

SITE CHARACfERISTICS: Wetland 37 extends onto the site, which lies within th~ 100-year 
floodplain. Mixed forest is present. 

BACKGROUND: The site is on the largest publicly owned tract of natural floodplain left in the Cedar 
River below Rock Creek. A sockeye spawning channel has been proposed for this same site. The 
Cedar River Basin Plan recommends that this site be kept undeveloped for anything else until a final 
decision on the channel is made. This decision is anticipated in 1998 or 1999, when a series of 
studies on factors limiting sockeye production in Lake Washington are expected to be completed. 

PROJEcr IsSuEs/LIMITATIONS: Work will require a shoreline permit. Should the spaWning channel 
not be built on this site, this project should receive strong support from WDFW because of its 
sockeye value. 

Power Line Habiiat (VF-14) 

PROJECf LOCATION: Cedar River/RB at RM 9.6 

OPPORTUNITY/PROBLEM: Groundwater-fed habitat could be excavated in undeveloped valley-floor 
space underneath the BPA power lines. 

PROJEcr CONCEPT: Excavate two groundwater-fed ponds and an outlet channel on the right bank of 
the Cedar River in the right-of-w~y beneath the BP A transmission lines crossing the Cedar River at 
about RM 9.6. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. Excavation of the pond and channel will enhance wildlife values by creating greater habitat 
diversity and, for some animals, providing food or nutrient value from fish. No inventoried wetlands 
are kno~ to.exist on the site, making the excavation to surface water a potential net gain of wetland 
habitat. · · 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 846m2 consisting of two small ponds totaling 686m2 (total pond. length 
of45 m x·ts m) and 160 in2 of channel (53 m X 3m). 

SITE CHARACTERISTICS: No wetlands are obvious on this site. Vegetation has been cleared and is 
dominated by invasive scrub/shrub species (e.g., scotch broom). 
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;BACKGROUND: The land on which the pond and ch~el would be excavated is undeveloped and _ 
dominated by shrub. Most of the proposed habitat ~s outside the 100-year floodplain. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. The landowner has not yet been 
contacted about this project. Becal,lSe of its sockeye value, this project should receive strong support 
fromWDFW. 

WPA/Cedar Mountain Leyee (VF-15) 

PROJECT LOCATION: Cedar River/LB at RM 10.3 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be excavated behind the 
WP A/Cedar Mountain Levee. 

PROJECT Co~CEPT: Excavate ·a groundwater-fed pQnd and an outlet channel behind the WP A/Cedar 
Mountain Levee connecting to the left bank side channel in the Belmondo reach of the Cedar River. 

PRIMARY FisH BENEFIT: Sockeye salmon are expected t<_> be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future. . ( ' 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried ·~--' 
wetlands are known to exist on ·the site, making the ~xcavation to surface water a potential net gain 
of wetland habitat. The site is adjacent to the Cedar River Trail and could offer passive reCreation 
opportunity; however, little use of the site is believed to exist because of dense underbrush. • 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. · , 

NEW FisH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,248.5 m2, consisting of one pond totaling 2,791 m2 (91.5 m X 30.5 m) 
and a 457.5 m2 outlet channel (152.5 m X 3 m). 

siTE CHARACTERISTICS: The site lies within the 1 00-year floodplain and is dominated by a II 
deciduous forest." · , 

BACKGROUND: The site is at the upstream end of the Belmondo R,each of the Cedar River, which is I 
the niost lmaltered and natural reach of river below Rock ·creek. This area is a high priority for open · _ _ 1 

space acquisition in the basin and is adjacent to-the Cedar River trail. The proposed project would 
complement the natural attributes of this high qualicy area. A private pond has already been 
excavated to the south of the proposed pond site. It is part of the landscaping of a newer home 
behind the WP A levee. This project would-connect with and enhance the outlet channel of that 
private p9nd before emptying into a left bank sid~ channel of the river. _. 

PROJECT}SSUESILIMITATIONS: Construction on this site will require a shoreline permit-and 
possibly permits for work in wetlands if they exist on the site. Landowner interest has not been 
determined. Because of its sockeye value, this project should receive strong support from WDFW~ 
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Tributary 0316 Enhancement (VF-16) 

PROJECI' LOCATION: Cedar River!RB at RM 10:5 

OPPORTUNITY/PROBLEM: A small spring-fed stream behind the Cedar Grove Mobile Home Park 
lacks deep pools and L WD and has riparian vegetation dominated by non-native invasive plants. 
Residents of the mobile home park have encroached upon the habitat and are interested in ways to 
make it better for fish. 

PROJECT CONCEPT: Restoring riparian vegetation, add L WD and excavate pools in the channel, and 
educate residents of the Cedar Grove Mobile Home Park about. protecting this habitat. This would be 
a good project for a volunteer group. 

PRIMARY FISH BENEFIT: Overwintering habitat for coho salmon and cutthroat trout. 

OTHER BENEFITS: Since the proposed actions would restore riparian vegetation and increase 
structural diversity of the stream channel, wildlife and floodplain functions would be expected to 
increase in this area.· 

EXISTING SALMONID UsE: Coho fry have been observed. Cutthroat trout would also be expected to 
use this type of habitat, although none have been directly obserVed. 

EXISTING FISH HABITAT: A total of 595 m2 of channel habitat (396.5 m X 1.5 m) would be 
enhanced for coho overwintering. 

NEW FISH HABITAT: No new habitat is propo~ed. 

SITE CHARACTERISTICS: No large or otherwise inventoried wetlands are present but stream is on the 
upstream edge ofWetland 105. The site lies within the 10-year floodplain. Riparian vegetatic;>n is· 
dominated by blackberry, knotweed, and mixed deciduous and conifer trees. A small amount of 
riparian clearing has occurred. Year-round flow exists but is very small in summer. 

BACKGROUND: This small $tream starts its fish-bearing habitat where it reaches the valley floor at 
the entrance to the Cedar Grove Mobile. Home Park. It then flows behind the park before emptying 
into the Cedar River.-The tributary has year-round flow, although it can be very small in the summer. 
Most of the water in the channel appears to be derived :from springs emanating from the north valley 
wall, although it may also be intercepting some shallow groundwater. As part of the Rainbow Bend 
floodpl~ this channel is within the 10 year floodplain and serves as the high flow, valley-wall 
retUrn channel for flood flows. Habitat quality in the cham1el is relatively poor because much of it 
has been-encroached upon and modified by landscap~g efforts and it h8s probably been ditched. The 
stream is further threatened by expansion of the Stoneway Gravel Mining operations which cleared 
the upland areas overlooking the stream and will be excavating large quantities of gravel in the · 
future. If the stream is in fact derived solely from the valley walls, then Stoneway's operations could 
affect future. flQws by removing the gravel aquifers for the springs. In August 1994, King County 
partly. completed this project by excavating two small pools, adding L WD, and revegetating the 
channel at the entrance to the park. This was a planned "early action" project that became more 
necessary after oil pollution leaked from an upstream construction company site. 

PROJECT IssuEs/LIMITJ\TIONS: Future work Will need to consider the effects ofStoneway's gravel 
mining on stream flows and water quality, especially sediment. If work is considered stream 
enhancements by regulators, then permits should not be a significant problem. Because of its coho 
value, this project would not be strongly supported by WDFW until Cedar River sockeye 
populations are restored. 
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Lower Rainbow Bend (VF-lD 

PROJECT LOCATION: Cedar River/LB at RM 10.6 

OPPORTUNITYIPROBLE~: Excavate a groundwater-fed pond and channel on the lower Rainbow 
Bend floodplain near the site of the Cedar Grove Mobile Home Park. 

PROJECT CONCEPT: Excavate a groundwater-fed pond and an outlet channel in the undeveloped 
forested floodplain of lower Rainbow Bend riverward of the mobile home park. 

PRIMARY FisH BENE~IT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding, and excavation of the pond and channel, and' will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the ~xcavation to surface water a potential net gain 
of wetland habitat. Although this project is not dependent upon floodplain buyout, buyout and 
restoration of the entire Rainbow Bend floodplain is the highest recommendation in the Cedar River 

. Basin Plan. Should this occur, this habitat would be readily accessible for pas~iv~ recreation due to 
proximity to the Cedar River Trail, which is directly across the river. However, 'little use of the site is 
believed to exist at this time. 

EXISTING SALMONID USE: None~ The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISHHABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 1,952 m2, consistiiig of one pond of 1,403 m2 (61 m X 23 m) and a 549 
m2 outlet channel (183m X 3m) .. 

SITE CHARACTERISTICS: No inventoried or otherwise large significant wetlands are on the site, 
which lies within the 1 0-year floodplain .. V ~getation is mi~ed forest with mostly deciduous trees. 

BACKGROUND: Buyout and restoration of the Rainbpw Bend floodplain is the highest recommended 
project for the Cedar River Basin Plan (see the Plan 'fc;>r.more details about flooding and proposed 
flood hazard reduction project), although it will undoubtedly take many years to occur-if it occurs 
at all. 

PROJECT lssuEslLJMIT ATIONS: Although not necessary, it may be best to delay this project \mtil it 
is determined whether buyout of the entire floodplaip is likely to occur. Construction on this site will 
require ·a shoreline permit and possibly permits for work in wetlands if they exist on the site. 
BecaUse of its sockeye value, this proj~ct should receive strong support from WDFW. 

Upper. Rainbow Bend (VF -18) 

PROJECT LOCATION: Cedar River/R.B at RM 10.7 

OPPORTUNITY/PROBLEM: A groundwater-fed po~d and channel could be constructed in the 
undeveloped, forested floodplain of upper Rainbow Bend. · 

PROJECT CoNCEPT: Excavate a groundwater-fed pond and an outlet channel in the ~ndeveloped 
forested floodplain of upper Rainbow Bend. · · · 
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PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding, and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the ~xcavation to surface water a potential net gain 
of wetland habitat. Although this project is not dependent upon floodplain buyout, it would benefit 
the project by reducing concerns over residential impacts and would make the site public property. 
Should this occur, this habitat would be accessible for passive recreation due to proximity to the 
Cedar River Trail, which is directly across the river. Little use of the site is believed to exist at this 
time. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,120.5 m2, consisting of one pond 1,748 m2 (76 m X 23m) and a 
1,372.5 m2 outlet channel (457.5 m X 3m). · 

SITE CHARACTERISTICS: The site lies within the 1 00-year floodplain, and vegetation is dominated 
by deciduous forest. 

BACKGROUND: The site is the upper portion of the Rainbow Bend Floodplain. Buyout and 
restoration of this area is the highest recommended project for the Cedar River Basin Plan, although 
it will undoubtedly take many years to occur-if it occurs at all. See the Basin Plan for more details 
about flooding and flood hazard reduction recommendations . 

PROJECT ISSUES/LIMITATIONS: Although not necessary, this project should be delayed until it is 
clear whether buyout of the entire floodplain is likely to occur. Construction on this site will require 
a shoreline permit and possibly permits for work in wetlands if they exist on the site. Because of its 
sockeye value, this project should receive strong support from WDFW. 

Trn;.utary 0316A (VF-19). 

PROJECT LOCATION: Cedar River!RB at RM 11.1 

OPPORTUNITY/PROBLEM: Overwintering habitat for coho salmon could be constructed in an 
isolated floodplain wetland directly upstream of the mouth of Tributary 0316A. 

PROJECT CONCEPT: This project would: 1) excavat~ approximately three small ponds and 
associated connecting channels in a wall-based, spring-fed wetland; 2) restore floodplain vegetation 
with conifer underplanting and other suitable vegetation; and 3) add L WD in an inside meander bend 

· directly upstream of the mouth ofTributary 0316A. The habitat would be connected to lower 
Tributary 0316A. 

PRIMARY FISH BENEFIT: Modifications would primanly benefit the overwintering of coho salmon 
and cutthroat trout. 

OTHER BENEFITS: Since the proposed actions would restore riparian vegetation·and increase 
structural diversity of the stream channel, wildlife and floodplain functions would be expected to 
increase in this area. 
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EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH IIABITA.T: The total amount of potential new overwintering habitat for coho salmon and 
cutthroat trout is estimated at 1,203 m2, consisting of three small ponds totaling 855m2 (total pond 
length of 114m X 7.5 m average width) and a 348 tp2 connecting and outlet channel (116m X 3m). 

SITE CHARACTERISTICS: Forested wetland is present at base of north valley wall. Small perennial 
springs emanate from valley wall. The site lies within 100-year floodplain. Forest is immature 
deciduous trees. 

BACKGROUND: The site is within a very isolated floodplain upstream from Tributary 0316A and 
across the river from the McDonald Levee. Elk tracks and scat were observed here in summer 1992, 
making it the closest known presence of wild elk to ~eattle. 

PROJECT IssUEs/LIMITATIONS: Construction on this site will require a shoreline permit and permits 
for work in wetlands. Because of its coho value, this project would not receive strong support from 
WDFW at this time tintil Cedar River sockeye populations are restored .. 

Byers Beitd Channel (VF-20) 

PR~cr LocATio~: Cedar River/LB at :RM 11.5 . . . 

OPPORTUNITY/PROBLEM: As part of a flood ba.Wd reduction projeet to construct a t1oodway along 
Byer's Bend Road, a groundwater-fed channel would be excavated withiri ~e floodway corridor. 

PROJEcT CONCEPT: Excavate a groundwater-fed pond and channel within tlle floodway proposed as 
a flood hazard reduction project in the Cedar River Basin Plan and ~e King County Flood Hazard 
Reduction Plan. The floodway would panillel the ayers .Bend Road and would be contoured and 
designed to provide for both aquatic and riparian habitat when not conveying flood flows. 

. . 

PRIMARY FisH. BENEFIT: Sockey~ salmon are expected· to be the primacy species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried. 
wetland.s are lqtovm to exist on th,e site, making the excavation to surface water a potential net gain 
of wetland habitat. This lulbitat is adjacent to the Cedar River Trail and would enhance the scenic 
view from the trail but would probabiy provide only minor passive recreational benefit because of its 
proximity to developed areas of the floodplairi.. . ' .. -

EXISTING SALM:ONID Us~: None. The habitat is considered new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FIS:a HABITAT: The total amount of potential new groundwater-fed. habitat for sockeye, coho, 
and cutthroat is estimated at 5346.5 m2, eoniisting oforie pond totaling 1,860.5 m2 (61 m X 30.5 m) 
and a 3,486 m2 channel (1,162 mX 3m). 

SITE CHARACTERISTICS: Small wetlands and winter springs are present in the swale that would 
form the basis of the floodway and habitat. The site lies within the 100-year floodplain. Vegetation is 
pasture, scrub-shrub, and occasional trees.· . 
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BACKGROUND: The site runs parallel to the Byers Bend Road. The flooding concerns and floodway 
recommendation are discussed in detail in the Cedar River Basin Plan. Until about 15 years ago, the 
naturally occurring swale, which is the basis for the channel and floodway, had sufficient surface 
flow for steelhead spawning as observed by Andy LeVesque (King County WLRD). Limited surface 
flow still exists but, based on anecdotal information, appears to be much diminished from about 15 
years ago and is insufficient for salmon·spawning. Possible explanations for flow reductions include 
the obstruction or use of shallow groundwater by surrounding residential development or the mid-
1970s construction of two large private groundwater-fed ponds on property between the river and the 
Byers Bend Road. These ponds, discussed in project VF-21B, are highly successful in attracting 
spawning sockeye salmon. 

PROJECT ISSUES/LIMITATIONS: Construction on this site may be dependent on construction of the 
proposed fl.oodway·(cost estimated at up to $12 million). Other possible limitations pale beside this 
problem. Because of its sockeye value, however; this project should receive strong support from 
WDFW . 

' . . . . 

McDaniel's Creek Enhancement (VF-21A) 

PROJECT LOCATION: Cedar River/LB at RM 11.5 

OPPORTUNITY/PROBLEM: An artificially created spring-fed tributary along SE 184th Street could be 
enhanced for sockeye spawning and coho salmon and cutthroat trout rearing. 

PROJECT CONCEPT: This project would 1) restore riparian vegetation, add L WD and spawnable 
gravel, and excavate pools in the stream channel; and 2) fence livestock from the lower reaches of 
the channel doWnstream of the Renton Lion's Club Park. A pilot project to restore a limited amount 
of spawning gravel and riparian vegetation within the reach of stream owned by the Lions' Club was 
implemented jn 1996. Additional work of this nature, could be a very good project for a volunteer 
group to implement. The club has been very supportive of this type of effort. 

PRIMARY FISH BENEFIT: Modifications would increase spawning area for sockeye salmon and 
enhance rearing habitat for coho salmon and cutthroat trout. 

OTHER BENEFITS: Wildlife and water quality would be enhanced by these actions. 

EXISTING SALMONID UsE: Sockeye salmon spawn extensively in gravel bedded portions of the 
charinel. The charinel also gets used for spawning and rearing by coho salmon and cutthroat trout. 

EXISTING FISH HABITAT: The channel provides about 869 in2 of coho and cutthroat rearing habitat 
(519.5 m X 1.5 m);. all of which would be enhanced. About 50 percent of this is spawnable for 
sockeye salmon.. . 

NEW FISH HABITAT: No new coho or cutthroat trout habitat is proposed. About 229m2 (152.5 m X 
1.5 m) of new spawnable substrate for sockeye would be created by gravel addition. 

SITE CHARACTERI_sncs: Lies within the 100-year arid possibly the 10-year floodplain. A small 
riparian wetland is located in the lower reaches of the channel. Vegetation is a mix of lawn, scrub­
shrub, deciduous trees, and overgrazed forested banks. 

BACKGROUND: This small stream begins in two groundwater-fed pm1ds built by G.T. McDaniel 
(recently deceased) in about 1975. According to Mr. McDaniel and other local residents, a great deal 
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of pressurized groundwater was intercepted while he was building a trout pond. To accommodate the 
new surface water, McDaniel built a channel to the river following a swale that returned to the river 
at the upstream end of the McDonald Levee. Since that time, the channel has been well used by 
salmon, especially sockeye. However, many areas of the channel could be much improved for 
spawning and rearing purposes. Thousands of sockeye salmon migrate through the channel to spawn 
in the groundwater ponds at the head of the channel (see VF-21B for a project to construct an 
additional groundwater-fed pond on Mr. McDaniel's property). The stream has significant year­
round flow, with minimum summer flows estimated to be about one cfs. Habitat quality throughout 
almost all the channel is of intermediate quality because of landscaping efforts and poor riparian 
vegetation. The lower reach is degraded by livestock access, with cows pften walking in the stream 
and damaging redds, rearing habitat, and water quality. 

PROJECT ISSUES/LIMITATIONS: All of the work should be considered stream enhancement, thereby 
alleviating many permitting issues. The Renton Lion's Club has been very enthusiaistic about the 
proposed work and has incorporated restoration goals in their recently adopted land use plan. The 
landowner along the lower part of the channel (downstream ofthe Lions Club) have not been willing 
to let any work occur so far, however, in part because they feel the channel was wrongly placed on 
their property and now they have a property burden that did not historically exist. They would like to 
see the channel completely redirected off their property. This is not a very likely alternative due to 
the difficulty and mitigation required in relocating streams, especially ones as productive as this. The 
.support of Mr. McDaniel's heirs is Uncertain. · 

McDaniel's New Pond (VF-21B) 

PROJECT LOCATION: Cedar River/LB at RM 11.5 

OPPORTUNITY/PJ.tOBLEM: An additional groundwater-fed pond for sockeye salmon on this property 
would expand an existing set ofgroundwater habitats that currently includes two ponds and 
connecting channels heavily used by spawning sockeye salmon. 

PROJECT CONCEPT: Excavat~ an additional groundwater-fed pond on this property. 

PRIMARY Fisii BENEFIT: Sockeye salmon are expected to be th~ primary species benefiting from 
~~~ .. . . . 

OTHER BENEFITS: hllprovement offloodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried · 
wetlands are known to exist on the site, making the excavation to surface water a potential net gain 
of wetland habitat. · ' · 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 
; 

NEW FISH HABITAT: The. total amoqnt of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,034 tp2, consisting ofo11epond of2,806 m2 (61 m X 46 m) .and a 228 
m2 outlet channel (76 m X 3 m).< · · · · · ' · · · 

SITE CHA:QACTERISTICS: The site lies within the 1 Q-year floodplain, and vegetation is an open field 
with a few trees. · ' · · 
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BACKGROUND: Existing groundwater-fed ponds and channels were built by G.T. McDaniel (recently 
deceased) in about 1975. According to Mr. McDaniel and other local residents, a great deal of 
pressurized groundwater was intercepted while he was building a trout pond. To accommodate the 
new surface water, McDaniel built a channel to the river following a swale that returned to the river 
at the upstream end of the McDonald Levee. Since that time, the habitat has been well used by 
salmon, especially sockeye. 

PROJECT ISSUES/LIMITATIONS: Since there are no known wetlands on the site, permits should be 
relatively easy to obtain. Because of its sockeye value, WDFW should be highly supportive of this 
project. 

Jan Road Ponds (YF -22) 

PROJECT LOCATION: Cedar River/RB at RM 12.2 

OPPORTUNITY/PROBLEM: A series of small ponds and channels could be excavated in the 
floodplain along the base Qfthe north valley wall directly upstream of the steep bank at Byer's Bend. 

PROJECT CONCEPT: Excavate a series (five or so) of small ponds and connecting channels on the 
right bank floodplain upstream ofByer's Bend. Connect this habitat to a valley floor spring-fed 
stream that enters the river directly upstream of the steep bank at Byer's bend. Project VF-23, the 
Jan Road Floodway, would also connect to the river at this point. 

PRIMARY FISH BENEFIT: New overwintering habitat for coho salmon would be created. 

OTHER BENEFITS: Wildlife should benefit by these actions. No inventoried or large, significant 
wetlands are present on the site, so wetland values should increase by exposing groundwater. 

EXISTING SALMONID USE: None. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: A to'tal of 1,111.5 m2 of overwintering habitat for coho salmon and cutthroat 
trout would be created consisting of 562.5 m2 of ponds (five at 15m X 7.5 m) and 549m2 of channel 
(183 mX3m). · 

SITE CHARACTERISTICS: Lies within the 1 0-year floodplain. Small wetlands are probably present 
but have not been confirmed. Vegetation is mixed deciduous and conifer forest~ 

BACKGROUND: Construction of this habitat is proposed for the base of the north valley directly 
upstream of the steep bank at Byer's Bend. The outlet channel for these ponds would connect with 
an existing spring that parallels the Cedar River on the right bank above the Byer's Bend steep bank. 
This ·is the same point at which the Jan Road Floodway channel would reenter the Cedar River (see 
Project VF-23). 

PROJECT ISSUES/LIMITATIONS: Although no large or inventoried wetlands occur at this site, there 
are likely wetlands present, so wetland permitting will probably be an issue. No landowners have 
been contacted at this site. Because of its coho values, this project would probably not be supported 
by WDFW until sockeye populations in the Cedar River are recovered. 
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Jan Road Floodway Channel (YF -23) 

PROJECT LOCATION: Cedar River/RB at RM 12.5 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be constructed in the corridor 
designated as the Jan Road Floodway. 

PROJECT CONCEPT: Excavate a groundwater-fed pond and channel within floodplain swale that 
would form the basis for the corridor for the Jan Road Floodway, proposed in the Cedar River Basin 
Plan and the King County Flood Hazard Reduction Plan. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future L_ 

flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are in the project area, however, several degraded wetlands are known to exist; the .J 
proposed project couldincrease the quality and quantity of wetland habitat in the project area. -

EXISTING SALMONID·UsE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 
. . . . . 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 5,099 m2, consisting of one pond totaling 2,318 m2 (76 m X 30.5 m) and 
a 2,781 m2 chaimel (927 m X 3m). 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. Wethu:ids are present in pastures. 
Vegetation is mix of pasture, scrub shrub, and deciduous forest. 

BACKGROUND: The site is within the floodplain along the north valley wall downstream ofSE 197th 
Place (a.k.a. the Jan Road) and the mouth of Taylor Creek. the Cedar River Current arid Future 

· Conditions Report and the Basin Plan describe the flooding concerns and floodway project in detail. 
The channel would follow a floodplain swale, which i~ most likely an·old river channel. The pond at 
the head of the channel would start in a very wet pasture with some spring seepage; wetland plants 
such as sedges and bulrushes are present. 

PROJECT ISSUES/LIMITATIONS: Shoreline and wetland issues will be present for this project. 
Landowner ~qpport is unknown. Because of its sockeye value, however; this project should receive 
strong support from WDFW. Unlike the Byer's Bend floodway, this habitat would not be as 
dependent on conStruction of the floodway, since the level of residential development.is not as 
significant and removal of residences would not be necessary. 

Jan Road Levee Pond (YF-24) 

PROJECT LOCATION: Cedar River/RB at RM 12.5. 

OPPORTUNITY/PROBLEM: A groundwater-fed pond: and channel could be constructed ·behind the Jan 
Levee. · 

PROJECT COMCEPT: Excavate· a groundwater-fed pond and an outlet channel in a forested ·floodplain 
behind the Jan Road Levee. 
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PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will' enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the excavation to surface water a potential net gain 
of wetland habitat. 

EXISTING SALMQNID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential :p.ew groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 6,789 m2, consisting of one pond totaling 6,039 m2 (198m X 30.5 m) 
and a 750m2 outlet channel (250m X 3 m). 

SITE CHARACTERIST.ICS: Located along the edge of the 25-year floodplain. No inventoried wetlands 
are known to exist on. the site, but small ones may be present. Deciduous forest present. 

BACKGROUND: The site is on private land behind the Jan Levee, which extends along the right bank 
of the Cedar River downstream from the mouth of Taylor Creek. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. Because of its sockeye value, this 
project should receive strong support from WDFW. The landowner willingness is unknown . 

Rutledge/Johnson Side Cbannel (VF-25) 

PROJECT LOCATION: Cedar River/LB at RM 12.6 

OPPORTUNITY/PROBLEM: A left bank side channel behind the Rutledge/Johnson Levee could be 
enhanced and better protected from surrounding land uses. 

PROJECT CONCEPT: This project would remove an artificially placed partial barrier of gravel and 
cobble, fence off grazed areas, improve riparian vegetation, add L WD, deepen existing pools and 
educate local residents. about habitat protection. 

PRIMARY FISH BENEFIT: Overwintering habitat for.coho and cutthroat would be enhanced. 

OTHER BENEFITS: Wildlife and water quality would be enhanced by these actions. 

EXISTING SAi.MONID UsE: Coho and sockeye salmon and cutthroat trout use this side channel. 

EXISTING FISH HABITAT: The channel has about 3660 m2 of overwintering habitat (366m X 10m) 
would be enhanced for coho and cutthroat trout use. 

NEW FISH HABITAT: No new habitat would be created. 

SITE CHARACTERISTICS: Lies within the 100-year floodplain. Wetlands are present. Mixed rural 
residential land use includes encroachments on the channel. Vegetation is mixed deciduous forest 
and field. 

BACKGROUND: The site is on private land within the 1 00-year floodplain and behind the 
Rutledge/Johnson Levee, located across the river from the mouth of Taylor Creek. Based on a 
survey in May 1992, there are a variety of impacts to the channel including localized grazing and a 
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gravel berm across the stream apparently used to drive across the channel. There is almost no woody 
debris in the channel. An uninventoried wetland exists along the channel. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and a • 
permit to work in wetlands. Because of its sockeye value, this project should receive strong support 
from WDFW. Landowner willingness is unknown. 

Rutledge/Johnson Pond (VF-26) 

PROJECT LOCATION: Cedar River/LB at RM 12.6 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could be constructed in a forested 
floodplain behind the Rutledge/Johnson Levee. · 

PROJECT CONCEPT: Excavate a groundwater-fed pond and outlet channel connecting to the existing 
left bank side channel behind the downstream end of the Rutledge/Johnson Levee and underplant 
conifers in the floodplain. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the .primary SJ)ecies benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability un4er future 
flooding and excavation of the pond and channel, arid will enhance wildlife values. Existing wetland 
habitat could be enhanced. 

EXISTING SALMONID USE: None. The habitat is ilew. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 1,24lm2 consisting of one pond totaling 1,058 m2 (46 m X 23m) and a 
183m2 outlet channel (61 m X 3m). 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. Wetlands are present. Vegetation is 
dominated by a deciduous forest. 

BACKGROUN~: The site is on private behind the Rutledge/Johnson Levee, which extends along the 
left bank of the Cedar River across from the mouth ofTaylot Creek. 

PROJECT ISSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. Because of its sockeye value, this 
project should receive strong support from WDFW. The landowner willingness is unknown. 

• . . I 

Wetland 132 (VF-27) 

PROJECT LOCATION: Cedar River!RB at RM 12.6 

OPPORTUNITY/PROBLEM: Wetland 132, including the lower most reach of Taylor Creek, could be 
enhanced with it,ddition of L WD and conifer underplanting. 

PROJECT CONCEPT: Add LWD to lower Taylor Creek channel and underplant riparian ar~as with 
conifers. 
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PRIMARY FISH BENEFIT: Rearing habitat for coho salmon and steelhead and cutthroat trout would 
be enhanced. 

OTHER BENEFITS: By increasing structural diversity and conifer density, wildlife and wetland 
conditions would be enhanced. 

EXISTING SALMONID UsE: Lower Taylor Creek is used by all species of salmonids. Sockeye salmon 
spawn extensively in gravel bedded portions of the channel near the mouth, and they migrate though 
the reach to spawn upstream. Habitat is suitable for spawning and rearing by chinook and coho 
salmon and steelhead and cutthroat trout. 

EXISTING FISH HABITAT: About 2,256 m2 (564 m X 4 m) of coho, steelhead, and cutthroat trout 
habitat would be enhanced. 

NEW FISH HABITAT: No new habitat is proposed. 

SITE CHARACTERISTICS: Lies within the 10-year floodplain of the Cedar River. Wetland 132 is a 
large wetland contiguous with the Cedar River and lower Taylor Creek. Vegetation is dominated by 
large deciduous trees . 

BACKGROUND: Taylor Creek is one the main tributaries of the lower Cedar River. It flows across the 
valley-floor through lower Cedar River Wetland 132 before emptying into the river. According to 
the 1990 King County Wetlands Inventory, this is a 26-acre forested and scrub-shrub wetland. 

PROJECT IssUEs/LIMITATIONS: Shoreline pennits will·be required. If this work can be considered 
stream enhancement, many wetland permitting issues may be alleviated. None of the landowners has 
been contacted to date. There may also be flooding.~oncems ifL WD additions are sufficient to 
create a backwater ~ffect; this will have to be analyzed and could be a issue under current zero-rise 
regulations. Although this project is nC?t sockeye oriented, WDFW may still be supportive since it 
has the potential to enhance rearing habitat for steelhead trout. 

Wetland 132 Ponds (YF •28) 

PROJECT LOCATION: Cedar River/RB at RM 12.6 . 

OPPORTUNITY/PROBLEM: Wetland 132 could be lllodified to increase its structural diversity and 
create new fish":'lisable habitat. 

PROJECT CONCEPT: 1) On the right bank of lower Taylor Creek excavate two ponds; 2) on the left 
bank excavate and connect-approximately eight small ponds; and 3) add LWD and underplant 
conifers or other native vegetation as needed. See Project VF-27 for enhancement oflower Taylor 
Creek. 

PRIW.ARY FISH, BENEFIT: New overwintering habitat f.or coho salmon would be created. 

OTHER BENEFITS: By increasing structural diversity and conifer density, wildlife and wetland 
conditions would be enhanced.' 

EXISTING SALMONID USE: None, This is new fish-usable habitat. 

EXISTING FISH HABITAT: N:ot applicable. . 

NEW FISH HABIT AT: This project would create 3,316.5 m2 of coho overwintering habitat, consisting 
of2,062.5 .m2 of pond habitat (two ponds in the right bank riparian area measuring 91.5 m X 15m 
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each, and up to eight ponds in the left bank riparian area measuring 46 m X 15m each) and 1,254 m2 

of channel ( 418 m X 3m). · 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. Wetland 132 is present. Vegetation is 
deciduous forest with many large cottonwood trees. 

BACKGROUND: This work would all occur in LCR Wetland 132. According to the 1990 King 
County Wetlands Inventory, this is a 26 acre forested and scrub-shrub wetland contiguous to the 
Cedar River and dominated by deciduous trees. The property is privately owned. 

PROJECT ISSUES/LIMITATIONS: Shoreline permits and pennits for work in wetlands will be 
required. None of the landowners has been contacted to date. Because of its coho value, WDFW 
would probably not support this project until sockeye populations are restored to desired levels. 

* Project VF-29 has been combined with VF-28 

Getcbman Levee Channel (VF-3Q) 

PRojECT LOCATION: Cedar River/RB at RM 13.6 

OPPORTUNITY/PROBLEM: An existing groundwater-fed channel behind the Getchman Levee could 
be enhanced an~ better protected from land uses. 

PROJECI' CONCEPT: This project would add L WD, underphmt with conifers, and excavate localized 
areas of the channel as needed only to ensure adequate depth for access into the channel. This 
channel·would serve as the access cha.mlel for the Getchman Levee groundwater-fed pond habitat 
recommended in VF-31 · · 

PRIMARY FISH BENEFIT: Modifications would primarily increase overwintering habitat for coho 
salmon. However, they would also provide greater protection for sockeye spawning from landowner 
activities. · 

OTHER BENEFITS: By increasing structural diversity and conifer density, wildlife and wetland 
conditicms would be enhallced. . . · 

EXISTINGSALMONID.USE: Sockeye spa\vn extensivelyin this small channel and coho salmon and 
cutthroat trout are likely to use it as overwintering habitat. 

EXISTINGFISHIIABITAT: About 412m2 ofcoho overwintering channel habitat(412 m X 1m) 
would be erihanced.. · · 

NEW FISH HABITAT: No new habitat is proposed. 

SITE CHARACTERISTICS: The site is entirely within the area identified asLCR Wetland 132 (see 
projects VF~27 and 28 for other work in Wetland 132). Perennial springs exist on site, probably fed 
by seepage under the levee. Vegetation is deciduous trees, shrubs, and grass. 

BACKGROUND: This small channel, which is fed by springs that emanate from under the Getchtnan 
Levee, empties into Taylor Cr~ek shortly downstream from Maxwell Road. The area behind the 
Getchman Levee was included in the boundary ofLCR Wetland 132 by the 1990 King County 
Wetland Inventory. The property is privately owtied, and this portion of the wetland lias been 
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encroached upon by residential development and clearing activities. Recently the landowner has 
modified the channel (i.e., cleared vegetation in and around the channel). The stream is heavily used 
by sockeye. Based on brief site visit in December 1994, several hundred salmon may be using this 

. channel for spawning. 

PROJECT ISSUES/LIMITATIONS: Excavation would be confined to existing channel areas, so work 
may be permissible under a stream enhancement pennit. Landowner permission may be an issue, 
although the landowner has indicated an interest in improving his site for fish. Because of its coho 
value, WDFW would probably not support this project very strongly until sockeye populations in the 
Cedar River are restored. 

Getcbman Levee Pond (VF-31) 

PROJECT LOCATION: Cedar River/RB at RM 13.8 

OPPORTUNITY/PROBLEM: A groundwater-fed pond could be excavated behind the upper end of the 
Getchman Levee and connected to an existing groundwater-fed access channel. 

PROJECT CONCEPT: Excavate a groundwater-fed pond on the valley-floor behind the Getchman 
Levee and connect to an existing groundwater-fed channel (see VF-30 for recommendations for 
enhancements of this channel). This project will reql!ire coordination with modifications to the 
Getchmann Levee to reduce localized flooding impacts on the opposite (left) bank of the river. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. Creation of the pond and channel will enhance wildlife values. · 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,151 m2, all of which is pond habitat (137m X 23m). 

SITE DESCRIPTION: The site is located outside the 1 00-year floodplain. It is upstream of Wetland 
132, but small wetlands are likely present. Vegetation is deciduous forest. 

BACKGROUND: The site is on private property. According to the 1990 King County Wetlands 
Inventory, the area proposed for excavation is within the boundary ofLCR Wetland 132. However, 
much.ofthe site appears to be well drained and does not exhibit strong wetland characteristics. 
Sockeye salmon use the existing groundwater-fed channel that would provide access into the pond. 

PROJECT ISSUES/LIMITATIONS: Final location of the pond (either directly behind the upstream end 
of the levee or set back on the floodplain) will depend on the final design for modifications of the 
Getchmann Levee, proposed in the Basin Plan. Construction on this site will require a shoreline 
pennit and probably permits for work in wetlands since the project may lie partly or fully within the 
delineated boundaries ofLCR Wetland 132. Because of its sockeye value, this project should receive 
strong support from WDFW. The landowner willingness is unknown. 
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Royal Arch Oxbow Epbancement (YF -32) 

PROJECT LOCATION: Cedar River/RB at RM 14.4 

OPPORTUNITY/PROBLEM: A right bank oxbow pond could be enhanced for coho overwintering with 
better riparian vegetation and addition of L WD. 

PROJECT CONCEPT: Add L WD and underplant conifers. 

PRIMARY FISH BENEFIT: Overwintering habitat for coho salmon and cutthroat trout would be 
enhanced. 

OTHER BENEFITS: Floodplain stability and wildlife would be enhanced. 

EXISTING SALMONID USE: Coho and cutthroat overwintering. 

EXISTING FISH IIABITAT: A total of 3, 751.5 m2 of coho overwintering habitat would be enhanced; 
consisting of3,660 m2 of pond habitat (244m X 15m) and 91.5 m2 (91.5 m X 1 m) of channel 
habitat. 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. Wetlands associated with the pond are 
expected to be present. Vegetation is dominated by shrubs ·and deciduous trees. 

BACKGROUND: This small pond, apparently a i"emn~t side channel, lies parallel to the Cedar River 
in the-upstream reaehes of the area commonly known as Royal Arch. 

PROJEC'f ISSUES/LIMITATIONS: Because the actions are relatively minor, permitting should not be a 
significant problem. Landowner interest is unknown. Because of its coho value, this project may not 
be strongly supported by WDFW until sockeye populations are restored. 

Witte Road Cbapnel Enbancemept (VF -33) 

PROJECT LOCATION: Cedar River/LB at RM 14.6 

OPPORTUNITY/PROBLEM: A perennial spring-fed channel at the base of the Cedar River Trail berm 
upstream .of the river crossing at M~ple V all~y could bef enhanced. . 

PROJECT CONCEPT: Add L WD and underplant with conifers (see also Project VF;.34, which would 
excavate a new channel in an upstream swale and connect with this charinel). 

PRIMARY FISH BENEFIT: Modifications would enhance year-round habitat for coho salmon and 
cutthroat trout. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site-stability under future 
flooding and enhance wildlife values. The site is adjacent to the Cedar River Trail, and 
improvements may contribute t() the scenic value of the trail. However, public access to the_site 
would probably be discouraged due to surrounding residential develo~ment. 

. . . ; : . 

EXISTING SALMONID UsE: Sockeye and coho salmon and cutthroat trout use this channel. 

EXISTING FISH HABITAT: There is about 915m2 of channel habitat (305 m X 3 m) that would be 
enhanced for coho salmon and cutthroat trout. · 

WMC'Lower Cedar River Basin Plan · A-ll~ 

I 
• 

-

-
-
I 
I 



• 

• 

I 

• 
I 
I 
I 

NEW FISH HABITAT: No new habitat is proposed . 

SITE CHARACTERISTICS: No significant wetlands are present. Flow is perennial and significant (at 
least 2 cfs). 

BACKGROUND: This channel starts north (riverward) of the point where SE Witte Road crosses 
under the Cedar River Trail. It lies at the upstream base of the Cedar River Trail high berm, 
iriunediately upstream of the SR 169 Highway bridge at Maple Valley. The channel appears to have 
been fonned by past flood scour at the base of the benn. In its current configuration, it intercepts a 
significant amount (2 cfs or more) of shallow groundwater and returns that water as surface runoff 
along the base of the berm to the Cedar River. The property is private, although the channel may 
actually be on the Cedar River Trail right-of-way. In 1994, the landowners expressed a high degree 
of interest in improving their property for fish. 

It is important to note that this channel is the downstream end of a much longer floodplain swale that 
extends over one-quarter mile upstream to the downstream end of the Seattle Saddle Club, west of 
SE 228th Street. (Project Vf-34 would excavate a groundwater-fed channel in this swale and 
connect it with this existing channel.) 

PROJECT ISSUES/LIMITATIONS: Because the proposed actions are relatively minor, permitting 
should not be a significant problem. Landowner interest is believed to be high. If the channel were 
within the Cedar River Trail right-of-way, landowner complications would be reduced. Because of 
its coho value, the WDFW would probably not support this project until sockeye runs in the Cedar 
River have rebounded. 

Witte Road GW Channel (YF-34) 

PROJECT LOCATION: Cedar River/LB at RM ·t4.8 

OPPORTUNITY/PROBLEM: An extended groundwater-fed channel could be constructed in an 
existing forested floodplain swale between Witte Road and the river. 

PROJECT CONCEPT: Starting at the downstream area of the Seattle Saddle Club, west of SE 228th 
Street, excavate a groundwater channel in an existing floodplain swale ultimately connecting with 
the spring-fed stream channel at the base of the Cedar River Trail berm (see Project VF-33 for 
enhancement of the stream) and restore floodplain vegetation along the channel. 

PRIMARY Fisu BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. · 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. Vegetation improvements and excavation of the chaimel will enhance wildlife. No 
inventoried wetlands are known to exist on the site, making the excavation to surface water a 
potential net gain of wetland habitat. The site is can be viewed from the Cedar River Trail, however 
public access to the site would probably be discouraged due to surrounding residential development. 

EXISTING SALMONID UsE: None or very little depending on water levels. There are some areas of 
the swale that have scoured and created seasonal surface water and coho fry have been observed 
stranded in a few pools. 

EXISTING FISH HABITAT: Not applicable. 
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NEW FISH HABITAT: The total amount of potential new groundwater-fed channel habitat for 
sockeye, coho, and cutthroat is estimated at 1,3?6 m2 (442 m X 3m). 

SITE CHARACTERISTICS: Small wetlands are present. Occasional surface water is present through at 
least early summer (not checked for anything later). Vegetation is combination of minor artificial 
landscaping and small trees and shrubs. 

BACKGROUND: In its current configuration, the existing swale intercepts a small amount of water 
and there are only a few seasonal pools. Some salmonid fry were observed stranded in these pools in 
May 1992, but the pools are far from the mainstem and of poor quality for rearing or overwintering. 
The property is private, but in conversations in 1994, the landowner at the downstream end of the 
project, where it would connect with Project VF-33, expressed a high degree of interest in improving 
their property for fish. 

PROJECT ISSUES/LIMITATIONS: Shoreline and wetland permits will be required. With exception of 
one of the landowners, interest in this work is unknown. Because of its sockeye value, the WDFW 
would probably support this project. ~ 

Seattle Saddle Club (YF -35) 

PROJECT LOCATION: Cedar River/LB at RM 15.2 

OPPORTUNITY/PROBLEM: An existing floodplain pond could be deepened and tWo additional ponds 
could be excavated in forested floodplain between the Seattle Saddle Club and the river. 

PROJECT CONCEPT: Excavate two new ponds and deepen an existing one, excavate connecting and 
outlet channels, and underplant conifers on the floodplain between the Seattle Saddle Club (located 
west of SE 228th Street) and the river. · · 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. · 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and exc~vation of the pond and channel, and will enhance wildlife values. Small wetlands 
appear to be present but no inventoried wetlands exist on the site, thus making the excavation to 
surface water-a potential net gain of wetland habitat. 

EXISTING SALMONII) USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FisH HABITAT: The total amount of potential new groundwat~r-fed habitat for sockeye, coho, 
and cutthroat is estimated at 2,208 m2, consisting of three ponds totating 1,605 m2 (one at 46 m X 15 
m arid twoat30.5 m X 15m each) and 603 m2 of channel (201 m X 3 m). 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. Small wetlands are present. The site is 
forestecl'with deciduous trees. 

BACKGROUND: The site is on private land owned primarily by the Seattle Saddle Club. 

PROJEq:' JSSUESILIMITATIONS: Construction on this site will require shoreline and wetland permits. 
Landowners have not yet been cont~cted. Because of its sockeye value, this project should receive 
strong support from WDFW. 
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Dorre Don Court (VF -36) 

PROJECT LOCATION: CedarRiver/RB atRM 15~7 

OPPORTUNITY/PROBLEM: Downstream ofDorre Don Court is a floodplain wetland pond that could 
be enhanced and made fish accessible, and additional channel habitat could be excavated 

PROJECT CoNCEPT: This project would 1) deepen and make fish-accessible an existing wetland 
pond; 2) excavate new channel area south of the pond; and 3) add L WD and underplant conifers in 
the floodplain adjacent to Rafter Park and immediately downstream ofDorre Don Court SE. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: .Improvement of floodplain vegetation will increase site stability under future 
flooding. Revegetation and excavation of the pond and channel will increase habitat diversity for· 
wildlife and will enhance structural diversity and increase surface water available for wetland 
development thereby enhancing wetland values. 

EXISTING SALMONID UsE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estiinated at 963 m2, consisting of one pond totaling 690 m2 ( 46 m X 15 m) and a 
273 m2 channel (91 m X 3 m). 

SITE CHARACTERISTICS: Lies within the 1 00-year floodplain. A .significant, but uninventoried, 
wetland pond is present. Vegetation is dense deciduous forest. 

BACKGROUND: The site has a wetland pond with an outlet that is rarely connected with the river. It 
is actually at the downstream end of a stable island bounded by the Cedar River to the south and a 
very· stable, relatively large side channel to the north. The outlet of the pond flows into the side 
channel a short way upstream from its reconnection with the main channel. The County-owned 
Rafter park is along the right bank of the Cedar River; however, none of the proposed work extends 
onto the public property. Upstream of the proposed project is the floodplain development known as 
Dorre Don Court. The houses closest to the project are proposed for buyout under the Cedar River 
Basin Plan due to their frequent flooding. 

PROJECT IssuEs/LIMITATIONS: Construction on this site will require a shoreline and wetland 
permits. Landowners have not yet been contacted. Because ofits sockeye value, this project should 
receive strong support from WDFW. 

Dorre Don LB Side Channel Enhancement (YF -3n 
PROJECT LOCATION: Cedar River/LB at RM 15.8 

OPPORTUNITY/PROBLEM: An existing channel in the left bank floodplain across the river from the 
Dorre Don development could be enhanced and better protected from existing land uses. The 
majority of this floodplain area is expected to be acquired as open space by the end of 1998. 

PROJECT CONCEPT: This project would: 1) deepen ~he lower two thirds of the side channel to 
intercept additional groundwater; 2) add L WD and boulders to enhance pools and increase cover; 
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and 3) revegetate disturbed areas. Project VF-38 would construct groundwater habitats to connect 
with this side channel. 

PRIMARY FISH BENEm: Coho salmon and steelhead and cutthroat trout would be the main 
beneficiaries of this rork. . 

OTHER BENEFITS: this project would improve floo~plain stability, water quality and wildlife 
values! ' 

EXISTING SALMONID UsE: Sockeye and coho salmon and steelhead and cutthroat trout use this 
channel. Because of its size, chinook salmon are likely to spawn in it when water levels are 
adequate. 

EXISTING FISH HABITAT: The channel provides about 2,196 m2 of habitat (732 m X 3 m) that would 
be enhanced for coho, steelhead, and cutthroat. 

NEW FISH HABITAT: No new habitat is proposed. 

SITE CJIAMCTERISTICS: The channel has perennial flow. No inventoried or otherwise large 
wetlands are associated with the. channel, although small ones appear to be present. Vegetation is a 
mix of second-groWth conifers and deciduous trees. 

BACK~ROUND: The side channel flows along the base of the left bank terrace of the floodplain 
across from lower Dorre Don. It is a significant flood flow channel and outlines a meander bend that 
is well forested with a miX of deciduous and conifer trees. A right bank spring emanates on the 
floodplain and enters the side channel about mid-way in the floodplain. Part of Project VF-38 
recommends excavating tllls spring to create groundwater-fed habitat. 

PROJECT IssUEslLIMITATIONS: Since the proposed work is relatively minor and can be considered 
stream enhancements, permit concerns should be relatively few. Because of its steelhead value, this 
project should receive support from WDFW. 

Dorre Don LB Side Channel POnds (YF -38). 

PROJEcTLoCATiON: CedarRiver/LB atRM 15.8 
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. OPPORTUNITY/PROBLEM: Two new groundwater-f~d ponds could be constructed in the floodplain I 
across the river from Dorre Don and connected with the left bank side channe' (see Project VF-37 
for enruincements of the side channel). The majority of the surrounding floodplain is expected to be · 1 acquired as open space by the end of 1998 .. 

PRWECT CONCEPT: This project would 1) excavate two new groundwater-fed ponds in existing 
shallow floodpiain swales arid connect them with th~ Dorre Don left bank side channel; and 2) 
underplant conifers in the floodplain. 

PRIMARY FISH BENEFIT: Sockeye salmon. are expected to be the primary species benefiting froni 
this projeet. · · · · · · · 

OrnER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding~ Revegetation and excavation of the floodplain and pond and channel areas will increase 
habitat diversity for wildlife and increase surface water available for wetland development thereby 
enhancing \Vetlan4 values. 
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EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,078 m2, consisting oftwo ponds totaling 2,730 m2 (two at 91 m X 15 
m each) and 348 m2 (116m X 3 m) of channel habitat. 

SITE CHARACTERISTICS: Lies within the 25-year floodplain. Small wetlands are present. Vegetation 
is thinned-out conifer and deciduous trees . 

. BACKGROUND: A right bank spring emanates on the floodplain and enters the side channel about 
mid-way on the floodplain; this would be one of the areas excavated for fish-usable habitat. 

PROJECT ISSUES/LIMITATIONS: Shoreline and wetl;md permits will be necessary. Because of its 
sockeye value; this project should receive support from WDFW. 

Dorre Don LB Meander (YF-39) 

PROJECTLQCATION: CedarRiver/LB atRM 15.8 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and channel could construction in shallow 
floodplain swale across the river from Dorre Don. 

PROJECT CONCEPT: Excavate a groundwater-fed pond and channel in the LB floodplain across from 
Dorre Don and underplant conifers in the floodplain. Excavation would occur in a shallow 
floodplain swale and connect with the river across from Dorre Don Court. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floo(,iplain vegetation will increase site stability under future 
flooding. Revegetation and excavation of the floodplain an~ pond and channel areas will increase · 
habitat diversity for wildlife and increase surface w~ter available for wetland development thereby 
enhancing wetland values. 

~XISTING SALMONID USE: None. The habitat is new. 

EXISTING FiSH HABITAT: Not applicable. 
. . 

NEW FISH HABITAT: The totat amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 1,125 m2, consisting of one small pond totaling 225m2 (15m X 15m) 
and a 900 m2 channel (300 m X 3 m). 

SITE CHARACTERISTICS: Lies within the 1 0-year floodplain. No obvious wetlands are present. 
V ~getation is dense shrubs and deciduous trees. 

BACKGROUND: This habitat would be constructed iJ1. the forested floodplain across from Lower 
Dorre Don. The floodplain is bounded by the LB side channel and the river (see Projects VF-37 and 
38 for otherprojects in this floodplain). No inventoried or otherwise large significant wetlands exist 
on the site although small wetland pockets may be present. · 
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PROJECT ISSUES/LIMITATIONS: Shoreline and possibly wetland permits will be necessary. 
Landowner interest is unknown. Because of its sockeye value, this project should receive support 
fromWDFW. -

Lower Dorre Don-Lower Habitat (YF-4Q) 

PROJECT LOCATION: CedarRiver/RB atRM 15.9 

OPPORTUNITY/PROBLEM: A groundwater-fed pond and connecting channel to Tributary 0336 could 
be constructed in an undeveloped field at the downstream base of the Cedar River Trail berm in the 
lower Dorre Don development. 

PROJECT CONCEPT: Excavate a groundwater-fed pond and connecting channel to Tributary 0336 on 
private property immediately downstream of the C~ar River Trail crossing. The excavation would 
occur in a field near the base of the high berm. 

PRIMARY FisH BENEFIT: Sockeye salmon is expect~d to be the primary species benefiting from this 
project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, 8Jld will enhance wildlife values. No inventoried 
wetlands are known to exist on the. site, making the ~xcavation to surface water a potential net gain 
of wetland habitai. The project would be easily viewed from the Cedar River trail, although access 
would probably not be encouraged the residential nature of the area. · 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable.·: 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 2,929 m2, consisting of one pond totaling 2~014 m2 (53 m X 38m) and 
915 m2 of channel (305 m X 3 m). 

SITE CHARACTERiSTICS: Lies within the 10-year floodplain. No wetlands present. The site is 
heavily disturbed from past clearing. 

BACKGROUND:· Although the site is within the 10-y~ar floodplain, the berm protects it from erosion. 
Tributary 0336·flows onto the valley floor immediately downstream of the field/site and receives 
some use by spawning sockeye; this stream would serve as the outlet to the river from the pond. 

PROJECT ISSUES/LIMITATIONS: Construction on this site w1n require a shoreline permit. The site is 
well drained and rio significant wetlands appear on the site although small ones may be present. The 
site is in private ownership and landowner willingness is unknown at this point. Because of its . 
sockeye value, this project should receive strong sugport from WDFW. 

Lqwer Uol]"e Don-Upper Habitat. (YF-41) .. 
PROJECT LOCATION: Cedar River/RB at RM 16.1 
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OPPORTUNITY/PROBLEM: A groundwater-fed ponq and channel could be excavated in an 
undeveloped area at upstream base of the Cedar River Trail berm in the Lower Dorre Don 
development 

PROJECT CONCEPT: Excavate a groundwater-fed pond and connecting channel to the river on 
private property at the upstream base of the Cedar River Trail crossing. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, alld will enhance wildlife values. Enhancement 
could benefit an existing wetland by adding structural diversity and improving vegetation. The site is 
adjacent to the Cedar River Trail, however public access to the site would be discouraged due to 
surrounding residential development unless it was acquired as publicly available open space. (Note: 
This area is recommended for acquisition as part of~ flood hazard reduction program.) 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of new groundwater-fed habitat for sockeye, coho, and 
cutthroat use is estimated at 1,530 m2, consisting oforte pond totaling 1,035 m2 (69 m X 15m) and 
495m2 of channel (165m X 3m). · · 

SITE CHARACTERISTICS: Lies within the 10-year floodplain. A wetland is present at the base of the 
berm. Vegetation is dense deciduous forest and field. 

BACKGROUND: The site is in a forested area at the upstream base of the high berm in the Lower 
Dorre Don floodplain development. A small depression and probable wetland have formed at the 
base of the benn. Although it is within the 10-year floodplain, there was no major damage of the 
existing habitat after the November 1990 storm; however, many houses along the river were heavily 
damaged. This upstream portion of Lower Dorre Don floodplain is the second highest priority in the 
Cedar River Basin Plan and, as a part of a larger flood hazard reduction project, is on the open space 
acquisition list. The Cedar Riv~r Current and Future Conditions Report and the Basin Plan discuss 
flooding problems and recommendations for this area in greater detail. 

PROJECT IssuEs/LIMITATIONS: Construction on this site will require a shoreline permit. A probable 
but as yet uninventoried wetland exists at the base of the berm, making wetland permitting a likely 
issue~ The site is in private ownership and landowner willingness is unknown at this time. However, 
the property is part of a commonly held open· space area for the residents, so they may be interested 
in such·a project if the area is not acquired. Because of its sockeye value, this project should receive 
strong support from WDFW. 

Orchard Grove Left Bank Groundwater Habitat (YF-42) 

PROJECT LOCATION: Cedar River/LB at RM 16.2 

OPPORTUNITY/PROBLEM: Two groundwater-fed ponds and connecting channels could be 
constructed in an undeveloped forested floodplain across the river from the Orchard Grove 
development. 
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PROJECT CONCEPT: Excavate two groundwater-fed ponds and connecting channels and underplant 
conifers in the left bank floodplain across the river from the Orchard Grove development. 

PRIMARY FISH BENEFIT: Sockeye salmon are expected to be the primary species benefiting from 
this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. No inventoried 
wetlands are known to exist on the site, making the excavation to surface water a potential net gain 
of wetland habitat. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 6,954 m2, consisting of two ponds totaling 5,490 m2 (two at 61 m X 45 
m each) and 1,464 m2 of ch~el (488 m X 3m). 

SITE CHARACTERISTICS: Lies within the 100-year floodplain. Small wetlands are probably present. 
Vegetation is deciduous forest with dense understory. 

BACKGROUND: The site is a privately owned, undeveloped forested floodplain across from the 
Orchard Grove riverside development. The floodplain is part of large parcel that is a high priority for 
open space acquisition in the Cedar River Basin Plan. 

PROJECT IssuES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly a wetlands permit since it is likely that smaJl wetlands exist on the site. The site is privately 
owned, and landowner willingness is not yet known. Because of its sockeye value, this project 
should receive strong support from WDFW. 

Spoerer WaD-Based Tributary Enbancem~pt (VF-43) 
. . . 

PROJECTLOCATION: CedarRiver/LB atRM 17.0 

-• 
• 

OPPORTUNITY/PROBLEM: A perennial spring-fed stream on this property could be enhanced for I 
coho overwintering. 

PRQJECT CoNcErT: In a small spring-fed stream on the Cedar River floodplain, this project would: 
1) excavate approximately four pools; 2) add LWD; and 3) underplant conifers. I 
PRIMARY FISH BENEFIT: Coho salmon and cutthroat trout would benefit from an increase in 
overwintering ha~itat. ., 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. The spring is· 
within an uninventoried wetland that could be enhanced structurally with the proposed project. 

EXISTING SALMONID USE: Coho salmon and cutthroat trout. 

ExisTiNG FISH HABITAT: About 305 m2 of channel habitat (305 m X 1 m) would be enhanced for 
coho overwintering. · 
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NEW FISH HABITAT: An additional450 m2 of new overwintering habitat for coho and cutthroat 
would be created, consisting of four pools (four at_15 m X 7.5 m each). 

SITE CBARACI'ERISTICS: Lies within the 25-year floodplain. Wetlands are present throughout the 
site. Vegetation ranges from very lush forested wetland to thinned-out trees. Flow is perennial but 
very small in the summer. 

BACKGROUND: The landowner has expressed an interest in enhancing his property for fish. The site 
has an upper and lower terrace, both of which are generally well forested except where the 

. landowner has selectively removed trees and shrubs and replanted with grass. The spring-fed stream 
flows along the base of the lower terrace and has year-round flow but summer flows are small. A 
wetland is contiguous with the channel. 

PROJECI' IsSUES/LIMITATIONS: Construction on this site will require a shoreline permit and 
possibly permits for work in wetlands if they exist on the site. Jt may also require resolution of 
permit violation issues that are pending on this property. If these are resolved, however, a project 
acceptable to the landowner may be possible, for he has indicated a willingness to help fish. Because 
of its coho value, this project would not be s~ngly supported by WDFW until sockeye populations 
in the Cedar River are restored. 

Heatb/O'Keefe (VF:45) 

PROJECI' LOCATION: Cedar River/LB at RM 17.8 

OPPORTUNITY/PROBLEM: Fish-usable groundwater-fed habitat could be excavated in the upstream 
edge of the wetland and along the base of the Cedar River Trail. 

PROJECI' CONCEPT: Excavate new groundwater-fed habitat in the upper ~nd of Lower Cedar River 
Wetland 79 and along the base of the Cedar River Trail berm. See Project VF-44 for 
recommendations to improve fish access, and restore vegetation in this wetl~d. 

PRIMARY FISH BENEFIT: Because significant new amounts' of spawnable substrate would be 
created, ~ockeye salmon are expected to be the primary species benefiting from this project. 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding and excavation of the pond and channel, and will enhance wildlife values. Excavation .to 
groundwater, L WD additions, and revegetation could enhance the structural diversity of the wetland 
as well.as create new fish-usable habitat. The· site is adjacent to the Cedar River Trail, and may 
contribute to scenic values, but public access to the site would be discouraged due to surrounding 
residential development. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING_FISB HABITAT: Not applicable. . 

NEW FISH HABITAT: The total amount of potential new groundwater-fed habitat for sockeye, coho, 
and cutthroat is estimated at 3,645 m2, consisting of two channels (one at 152.5 m X 15m along the 
base of the south valley wall and one at 91 m X 15 m along the base of the. Cedar River Trail berm). 

SITE CHARACTERISTICS: The site is within the 1 00-year floodplain. Rock Creek may be a 
significant source of its groundwater. Vegetation ranges from landscaped to mixed deciduous­
conifer forest. 
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BACKGROUND: Wetland 79 is a 0.3-acre oxbow of the Cedar River. As recently as fall1990, 
sockeye salmon spawned in the upstream end o(the wetland (Heather Stout, King County WLRD). 
In the late 1970s and early 1980s, this wetland was the site a major steelhead enhancement effort 
being conducted by Trout Unlimited. A pond was constructed by the upstream landowner for 
personal use and for TU's use as a short-tenn rearing for steelhead. The landowner recalls steelhead 
trout, and sockeye and coho salmon migrating up to her property to spawn in the 1970s. She says 
there was a significant amount of spring water flowing into the wetland from a site on her property 
on the south valley wall. Since then the spring has dried up for unknown reasons. Regardless, 
significant amounts of water flow out of the wetland indicating that it is being fed with shallow 
groundwater. Also since the late 1970s, the upper part of the wetland, which is underlain with 
cobbles and gravel, has become covered with muck. Residential development and landscaping by the 
landowner adjacent the lower wetland has encroached on the wetland, although much of it is still 
intact and in relatively good condition. 

PROJECf ISSUES/LIMITATIONS: Construction on this site will require shoreline and wetland permits . 
It will also require easements from the landowners, l>oth of whom have expressed a strong desire to 
enhance fish in the wetland. Because of its sockeye value, this project would probably be supported 
byWDFW. 

Lower Rock Creek Pond Access (VF-46) 

PROJECfLOCATION: CedarRiveriLB atRM 17.9 

OPPORTUNITY/PROBLEM: A pond in the Cedar River floodplain next to lower Rock Creek is not 
accessible to fish use due to an impassable berm. 

PROJEcr CONCEPT: Connect the isolated pond to lQwer Rock Creek by either removing a portion of 
the berm or installing a fish passable culvert. Enhance structural characteristics of the pond by 
adding LWD and underplartting conifers. A companion project, VF-47, would increase the size of 
the pond by excavating to the north (downstream). 

PRIMARY FISH BENEFITS: Coho salmon and cutthroat trout would benefit from newly available 
year-round habitat. · 

OTHER BENEFITS: Wildlife and wetland values would be enhanced. Wetland area would increase 
because pond .surface would rise by up to two feet based on differential between Rock Creek and the 
pond during the summer. Because the pond is adjacent to .and visible from the Cedar River Trail, 
restoration offish and wildlife as well as vegetation would enhance the scenic value of the trail for 
many users. 

EXISl'ING SALMONID USE: None. 

EXISTING FISH HABITAT: None due to lack of access. 

NEW FISH HABITAT: The project would provide 465m2 of new year-round habitat for coho and 
cutthroat All habitat would be pond (30.5m X 15.25 m). · 

SITE CHARACTERISTlCS: Lies within 100- to 25~yecir floodplain and within shoreline of the Cedar 
River and Rock Creek. Significant wetland habitat present. Vegetation is dominated by immature 

. mixed forest. .· 
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BACKGROUND: This parcel was acquired for open space in 1997. According to the 1990 King 
County Wetlands Inventory, the pond is part of Lower Cedar River Wetland 79, the majority of 
which is located on the opposite (south) side of the -Cedar River Trail berm (see Projects VF 44 and 
45). It is separated from Rock Creek by a small vegetated berm about 6 feet high. Of unknown 
origin, the berm appears to have been constructed to contain Rock Creek. It also served as an access · 
road for the previous landowner. No obvious springs or other groundwater sources appear to provide 
significant inflow to the pond. Because of this, and a lack of clean gravel substrate, sockeye are not 
expected to spawn in this. habitat. There is water in the pond year-round, but wetted surface area 
shrinks to about one-third of its winter area during the summer, at which time the pond surface 
elevation is as much as two feet lower than Rock Creek. If the berm is breached at its closest point to 
the channel, it would raise the summer surface elevation of the pond by two feet ~d increase surface 
area accordingly, provided water does not seep out faster than the inflow. A pump test of water into 
the pond should be conducted to ensure that the pond would hold additional water. 

PROJEcr IssuEs/LIMITATIONS: Construction on this site Will require shoreline and wetland permits. 
Because ofits coho value, this project would not be strongly supported by WDFW until sockeye 
populations in the Cedar River are restored . 

. .. 
Lower Rock Creek Pond Enlargement M'-4D 

PROJEcrLOCATION: CedarRiver/LB atRM 17.9 

OPPORTUNITY/PROBLEM: Contingent on implementing Project VF-46, the Lower Rock Creek Pond 
could be enlarged to provide significant fish-usable wetland area. 

- PROJECT CONCEPT: Deepen and enlarge the Lower Rock Creek Pond by excavating to the north 
(downstream). 

--
I 
I 

PRIMARY F)SH BENEFIT: Coho salmon and cutthroat trout would benefit from new year-round 
habitat. · 

OTHER BENEFITS: Pond surface area and overall wetland area would be increased with a 
concomitant Uicrease in wildlife values. Because the pond is adjacent to, and visible from, the .Cedar 
River Trail, this work would enhance the scenic value of the trail. 

EXIST~G SALMONID USE: None. 

EXISTING FISH HABITAT: None. 

NEW FISH HABITAT: This project would provide 930m2 of new year-round coho habitat, all of 
which. is pond (30.5 m X 30~5 m), · 

SITE·CHARACTERISTICS: Lies within 25- to 100-ye~ floodplain and within shoreline of the Cedar 
1 River and Rock Creek. Significant wetland habitat present (LCR Wetland 79). Vegetation is 

inunature mixed forest riparian area. 

BACKGROUND: The project area was acquired as open space in 1996. The pond is part of Lower 
Cedar River Wetland 79, most of which is located on the opposite (south) side of the Cedar River 
Trail berm (see Projects VF 44 and 45). Connection of the existing pond with Rock Creek (as 
proposed in Project VF-46) should be completed before this project is undertaken. Construction of 
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Project VF-46 may reduce the amo~t of excavation necessary, since the pond could rise by up to 
two feet and thus surface area would increase without additional excavation. 

. . 

PROJECT ISSUES/LIMITATIONS: Construction will require shoreline and wetland pennits. Because of 
its coho value, this project would not be strongly supported by WDFW until sockeye populations in 
the Cedar River are restored. 

New Rock Creek Ponds (VF-48) 

PROJECT LOCATION: Cedar River/LB at RM 17.9 

OPPORTUNITY/PROBLEM: Two fish-usable wetland ponds, one on each bank of Rock Creek, could 
be excavated and connected to Rock Creek near its confluence with the Cedar River. 

PROJECT CONCEPT: On the right bank, directly upstream of a small bridge, an existing pond and • 
connecting channel would be deepened to increase depth and in~ept additional groundwater. On • 
. the left bank, a new wetland pond and connecting channel would be excavated in the lowest part of 
the wetland. As an alt~tive to some· excavation a small weir could be excavated across Rock 
Creek to provide a backwater under winter flows. ·L WD would be added to both new habitats; . 
however, conifer underplanting is not necessary because of existing. high quality second-growth 
conifers. · 

PRIMARY Flsu BENEFIT: New overwintering habitat for coho salnion and cutthroat trout would be 
provided. 

OTHER BENEFITS: Wetland structure (not area) would be increased with a concomitant increase in 
wildlife values~ Because the ponds are adjacent to, and visible from, the Cedar River Trail, this work 
would enhance the scenic value of the trail. 

EXISTINGSALMONm.UsE: None. 

EXISTING FISH HABITAT: None. 

NEW FISH IIABITAT: 'Ibis project would provide 1,116 m2 of overWintering coho habitat comprised · 
of two ·porids 30.5" m X 15.25. m each in size. · 

SITE CHARACTERISTICS: Located adjacent io LCR Wetland 79, outside o_fCedar River H)O .. year 
floodplain and. within shoreline of Rock ~ek. Significant forested wetland habitat is present. The 
site is heavily forested with many second-growth fir and cedaf trees, some. of which are relatively 
large. 

BACKGROUND: Tins site was acquired in 1998 "as public open space.· The.property spans Rock Creek 
and is directly upstream of the property on which projects VF-46 and 47 are proposed. Wetland and 
topographic suivey was done in l994 m anticipation of constructing the right bank ponds in 1994. 

PROJECT IssuES/LIMITATIONS: ConstrUction will require shoreline and wetland pennits. Bec~use of 
its coho value, this project woUld not be slf9ngly supported by WDFW until sockeye populationS "in 
the Cedar· River are restored: 
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Arcadia Wall-Based Tributary (VF -49) 

PROJECTLOCATION: CedarRiver/LB atRM 18.2 

OPPORTUNITY/PROBLEM: Downstream of250th Ave SE, a wall-based, spring-fed tributary flowing 
out of the Arcadia residential development along the south valley wall of Cedar River has pools that 
have filled in with sediments, lack L WD for cover, and have less-than-optimum riparian vegetation. 

PROJECT CONCEPT: Enhance the habitat of this spring-fed tributary by deepening existing pools, 
adding L WD, and restoring riparian vegetation. Work in the upper half of the channel was 
accomplished in 1996. 

PRIMARY FISH BENEFIT: Year-round rearing habitat of coho salmon and cutthroat trout would be 
enhanced. · 

OTHER BENEFITS: Improvement of floodplain vegetation will increase site stability under future 
flooding. The spring is within an uninventoried wetland that could be enhanced structurally with the 
propo.sed project. 

EXISTING SALMONID USE: Coho salmon and cutthroat trout regularly use this tributary. Adult 
sockeye salmon and steelhead trout have also been seen on rare· occasions. · 

EXISTING FISH HABITAT: About 279m2 of channel habitat (183 m X 1.5 m) would be enhanced for 
coho and cutthroat. 

NEW FISH HABITAT: No new habitat would be created. 

SITE CHARACTERISTICS: The area is within the shoreline and 10-year floodplain of the Cedar River . 
Riparian wetlands are present. Riparian vegetation r~ges from deci~uous forest on the left bank to 
artificial landscaping, scrub shrub, md deciduous forested on the right bank. 

' 
BACKGROUND: This small tributary collects spring flow emanating from the south valley wall and 
percolating under 250th Avenue SE. Above this road is considerable pond and channel habitat that is 
blocked by road fill through which a fish-passable culvert was never provided (see Project VF-50 
about making this road crossing fish-passable). The tributaiy has significant year-round flow 
estimated to be at least one cfs or greater, with higher flows in the winter. Habitat quality in the 
channel is lacking mainly in structural diversity and some pools have filled in with muck, which may 
have b~en.deposited after the 1990 floods that signifjcantly flooded this area. About 60 m of the 
stream's.right bank immediately downstream of250th Avenue SE are hardened in decorative 
concrete. Despite this, the habitat is of generally good quality due to stable flows, high water quality, 
and relatively good riparian vegetation along the left bank. The upper half of the channel was 
enhanced in 1996. 

PROJECT ISSUES/LIMITATIONS: Because much of the work has already been accomplished, only the 
lower·haifofthe stream channelis expected to·require ~dditional significant work. However, interest 
of the downstream landowner is not known at this time. Because of the project's coho value, it is 
unlikely that WDFW will support this work until Cedar River sockeye populations are restored. 

Upper Arcadia Wall-Based Tributary Access (VF-50) 

PROJECT LOCATION: Cedar River/LB at RM 18.2 
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OPPORTUNITY/PROBLEM: Two spring-fed ponds and connecting channel habitat are blocked to 
anadromous fish by road fill under 250th Ave SE, which was never fitted with a fish-passable 
culvert. · 

PROJECT CONCEPT: Install a fish passable culvert under 250th Ave and work with landowners to 
enhance spring-fed pond and channel habitats with LWD and riparian revegetation. See Project VF-
49· for enhancements of the Arcadia tributary downstream of250th Ave SE. 

PRIMARY FISH BENEFIT: New year-round groundwater-fed habitat for coho salmon and cutthroat 
trout rearing would be provided. . 

OTHER BENEFITS: The habitat is within an uninventoried wetland that could be enhanced 
structurally and better protected with the proposed project. 

EXISTING SALMONID UsE: Trout have been stocked in the ponds. It is unknown whether they are 
reproducing naturally. 

EXISTING FISH HABITAT: None. 

NEW FISH HABITAT: This project woulp provide 2,627.25 m2 of new year-round habitat for coho 
salmon and cutthroat trout consisting of2557.5 m2 of pond habitat (o.ne pond 45.75 m X 45.75 m 
and another of30.5 m X 15.25 m) and 69.75 m2 of channel habitat (45.75 m X 1.5 m). 

SITE CHARACTERISTICS: The site lies outside the Cedar River floodplain. Significant wetlands are 
present. Landscaping ranges from rough lawn to scrub-shrub to deciduous forest. 

BACKGROUND: The ponds and channel are fed by springs emanating from the south valley wall, 
percolating under 250th Avenue SE. The habitat upstream of the road is dominated by two ponds, 
both of which appear to have been largely artificially excavated from spring-fed wetlands. The 
owner of the lower pond has stocked trout and is interested in rearing fish and would like to see the 
road become fish-passable. Interest of the o\vner of the upper pond to providing fish passage is not 
known at this time. The springs have year-round flow, and water quality in the ponds appears to be 
good enough for year-round salmonid rearing. Despite landowner impacts, the habitat is of generally 
good quality due to stable flows, high water quality, and good riparian vegetation along the left bank 
and along much of the right bank. · · 

PROJECT IssuEs/LIMITATIONS: Because there is no significant modification (i.e., excavation) 
plamied for the wetlands and there are no shoreline issues, permitting may not be a significant 
concern~ Obtaining landowner pennission, however~ has been a problem to date, since modifications 
to 250th Avenue SE, a private road, would require approval of all the landowners (about .15 
residences). They were not inclin~d to allow this work to happen in 1994. As a result, this project 
.has been put ()n hold until landowner concems can be better addressed. Because of the project's 
coho value, it is unlikely that WDFW will support this work until Cedar River sockeye populations · 
are restored. 

Wingert Ponds (VF-51) 

PROJECTLOCATION: CedarRiver/LB atRM.19.5 

OPPORTUNITY/PROBLEM: Two groundwater-fed ponds and connecting channels could be excavated 
in depression behind the Cedar River Trail berm downstream of the Lands burg trestle. 
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PROJECT CONCEPT: At the base of the south (landward) side of the Cedar River Trail berm, 
excavate two groundwater-fed ponds and a connecting channel in an existing depression. Install a 
fish passable culvert under the trail and add L WD imd underplant with conifers. 

PRIMARY FISH BENEFIT: Because significant new amounts of stable, spawnable substrate would be 
created, sockeye salmon are expected· to be the primary species benefiting from this project. 

OTHER BENEFITS: Wildlife and wetland values will increase considerably on the site. Wetlands 
have formed at the base of the berm; these can be enlarged and enhanced. The Cedar River Trail is 
adjacent to this project. 

EXISTING SALMONID USE: None. The habitat is neW. 

EXISTING FISH HABITAT: Not applicable. 

NEW FISH HABITAT: New groundwater-fed habitat for sockeye, coho, and cutthroat estimated at 
3,199.2 m2, consisting of two ponds totaling 3,069 m2 (Total pond length= 168m: one at 99 m X 15 
m and one at 69 m X 23m) and a 130m2 outlet channel (43 m X 3m) . 

SITE CHARACTERISTICS: Significant uninventoried wetlands are present, formed in part by 
disruption of surface flow from local springs by the berm. No floodplain is present. The forested 
terrace is dominated by mixed forest, including large firs, cedars, and cottonwoods. 

BACKGROUND: A portion of this site has been acquired as open space. The depression in which 
excavation would occur has a significant wetland formed in part by a spring that emerges from the 
south valley wall. · 

PROJECT IssuEs/LIMITATIONS: Because of work in wetlands, permitting issues may be a significant 
concern. Given the project's sockeye value, WDFW would probably support this work. 

Wingert Side Channel Enhancement (YF -52) 

PROJECT LOCATION: Cedar River/LB at RM 19.5 

OPPORTUNITY/PROBLEM: Structural habitat in a left bank side channel across from the mouth of 
Walsh Lake Diversion Ditch could be enhanced with excavation of pools, addition of L wn· and 
boulders, and more coniferous vegetation. 

PROJECT CONCEPT: In the upper two thirds of the channel, excavate about five pools, and add or 
manipulate boulders to create beneficial scour patterns for pool maintenance and fish cover. In 
addition, add L WD and underplant with conifers throughout the side channel 

PRIMARY FISH BENE:FIT: Coho salmon and steelhead and cutthroat trout would benefit from greater 
structural diversity of overwintering habitat. Sockeye, which spawn in the lower third of the channel, 
would benefit from bed stabilization provided by roughness elements. 

OTHER BENEFITS: Floodplain stability and wildlife values will be enhanced. The site is adjacent to 
the Cedar River Trail,.and this work may contribute to the trail's fish and wildlife observation value. 

EXISTING SALMONID USE: Coho and sockeye salmon, and steelhead and cutthroat trout. 

EXISTING FISH HABITAT: About 1,674 m2 of existing habitat (275m X 6.06 m) would be enhanced 
for coho, steelhead and cutthroat trout. The lower third (83 m X 6.06 m) of the channel would be 
enhanced for sockeye salmon. 
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NEW FISH HABITAT: No new habitat will be created. 

SITE CHARACTERISTICS: The site is completely within the floodplain and is a natural flood channel. 
No large or inventoried wetlands are present, although small wetland pockets are believed to be 
present. Riparian vegetation is a mix of small and immature deciduous and coniferous trees. 

BACKGROUND: This site has been acquired as open space. Although the side channel receives 
significant flows, it is relatively stable due to its protection by the trail benn. 

PROJECT IssuEs/LIMITATIONS: Ifheavy equipment is necessary, access will be difficult, requiring 
crossing the river near the mouth of the Walsh Lake Diversion or traversing a very steep slope off· 
the berm. Because of the project's sockeye and steelhead value, WDFW may support this work. 

Wetland 70 (VF-53) 

PROJECT LOCATION: Cedar River/RB at RM 19.6 

OPPORTUNITY/PROBLEM: A fish-usable ~etland pond and channel habitat could be created along 
the· Cedar River Trail in public open space, starting in LOwer Cedar. River W~tland 70 and 
connecting with the Cedar River upstream of~e last trail bri4ge before Landsburg. 

PRoJEcr CoNCEPT: A gr9undwater-fed .wetland pond would be excavated in LCR Wetlan!i 70 and 
outlet into a channel following a floodplain s\vale to the Cedar River. · · 

P~M,ARY FISH BENEFIT: BecaUse significant n,ew amounts of stable, spawnable substrate would be 
~ted, sockeye salmon are exp~ted to be _the primary species benefiting frOm this project. · · · 

OTHER BENEFITS: Wildlife and wetland values would increase considerably on the site. 

EXISTING SALMONID USE: None. The habitat is new. 

EXISTING FI~H HABITAT: Not applicable. . . . . 

NEW FISH HABITAT: New groundwater-fed :habitat for sockeye, coho, and cutthroat is estimated at 
3,487.5 m2-comisting of ope pond totaling 2,790 m2 (91.5 m X 30.5 m) and a 697.5 m2 outlet 
channel(228.75 m X 3m). 

SITE CHARACTERISTICS: LCR Wetland 70 is present in the area proposed for pond excavation. The 
site is well prote~ted and probably .outside the 1 00-year floodplain, but it is above the area that 
formal floc;»dpl~n mapping~ been done. _Vegetation is very dense, consisting of a mix of second-
growth deciduous and coniferou~ tt:ees.. · · · 

BACK<?ROUNU; 11ds site is on p-u~li~.property and adjacent tQ, the Cedar River T~l. 

PROJECT IssuES/LJMITATIONS: Wetland modification will be an issue here because of the size and 
significance of the wetland. Because of the project's sockeye value, WDFW should be highly 
supportive of this work.. · 

Landsbuq Oxbow (VF-54) 

PROJECT LOC.!\.TION: Cedar River!R.B at RM 20.5 . . . . . . . 
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OPPORTUNITY/PROBLEM: A large oxbow pond (Wetland 69) is inaccessible to anadromous 
salmonids because it does not have sufficient infl~w to maintain a regular outlet connection with the 
river. 

PROJECT CONCEPT: Bring Cedar River water to the oxbow pond via a pipeline buried under the 
Cedar River Trail. Along the east shore of the pond, spawning gravel would be placed and the flow 
would be directed under the gravel to provide a shoreline spawning area for sockeye. A possible 
intake for the pipe would be at the pipeline crossing at Landsburg in order to provide gravity feed, 
although a closer point of diversion would reduce construction costs significantly. Nothing else is 
recommended because of the site's existing high quality. 

PRIMARY FISH BENEFIT: Coho salmon and cutthroat trout would benefit by having access to year­
round habitat. Sockeye would benefit from new amounts of spawnable stable substrate. 

OTHER BENEFITS: Wildlife and wetland values- will increase considerably on the site. The Cedar 
River Trail is adjacent to this project. The site is on a priority list for open space acquisition . 

EXISTING SALMONID UsE: A few resident, possibly stocked, trout have been seen in the pond. A 
possible bass was also observed in a pond survey in summer 1994. 

EXISTING FISH HA-BITAT: Not applicable for anadromous salmonids. 

NEW FISH HABITAT: For coho and cutthroat trout, 10,759 m2 of new year-round groundwater-fed 
habitat would be made· available consisting of one pond totaling 10,698 m2 (350. 75 m X 30.5 ni) and 
a 61 m2 outlet channel (61 m X 1 m). For sockeye, a spawning bed totaling 1,116.3 m2 (183m X 
6.lm) would be constructed. · · 

SITE CHARACTERISTICS: The habitat is LCR Wetland 69 and has many excellent features, including 
a heavily vegetated riparian area, numerous snags and pieces of L WD, large boulders, and at least 
one perennial spring .. 

BACKGROUND: The Landsburg Oxbow is on the priority acquisition list for the Cedar River. It is 
isolated from the mainstem river channel because it receives too little inflow to have an outlet except 
under very wet periods. The only significant surface water source is a perennial spring providing one 
or more cfs of water located along the north shore of the pond. In summer and fall, the water level 
drops to about two feet below the culvert outlet under the-Cedar River Trail. The culvert is very flat 
and would be fish passable with sufficient flow; however, the mouth of the small, faint ch~el from 
the culvert outlet to the river would need work to make it fish passable. In a 1994 survey of the pond, 
WLRD found the substrate to be boulder and cobble dominated covered with a thin layer of fine 
organic material; no pockets of gravel were identified. Water depths, temperature, and pond habitat 
structure was felt to be excellent for fish and wildlife. The north and east shore of the pond are 
prote~ted from development by very steep, but relatively stable, till slopes. 

PROJECT ISSUEs/LIMITATIONS: The most significant issue with this project will probably be the 
diversion of enough water to fill the pond and p~ovide an outlet from the mile of river between the 
intake and the point of return. Further analysis will be· required to determine if the tradeoffis 
worthwhile. Placement of a gravel bed may be considered "fill" and thus be an issue with respect to 
wetland modification. However, the overall size and functional value of the wetland should increase 
significantly along the flat western shore of the pond with the addition of more water and salmon 
carcasses. Because of the project's combined sockeye and coho value, WDFW may be supportive, 
assuming instream flow issues on the Cedar River are resolvable .. 
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Maplewood Creek Stabilization and Enhancement (IR-01) 

PROJECT LOCATION: Maplewood Cr.IRM 0.45-1.15 

OPPORTUNITY/PROBLEM: Maplewood Creek ravin~, upstream of the City of Renton's Maplewood 
Golf Course, suffers from accelerated erosion due to urban runoff and inadequate channel roughness. 
In addition to the other recommendations in the Cedar River Basin Plan to reduce urban stormwater 
effects on this stream, channel and riparian actions are recommended to protect and enhance the 
channel in order to both reduce erosion concerns and restore habitat. To obtain the full benefits of 
this project, it is assumed that the City of Renton will remove the fish migration barri.ers as described 
in the Cedar River Basin Plan. 

PROJECT CONCEPT: Add L WD and improve riparian conditions by planting conifers where 
necessary throughout the ravine (RM 0.45-1.15). 

PRIMARY FISH BENEFIT: Structural rearing habitat for primarily cutthroat trout and some coho. 
However, no coho benefits were estimated in production calculations because of the degree of 
urbanization. 

OTHER BENEFITS: Erosion and downstream sedimentation would decrease, thus reducing water 
quality impacts on the Cedar River and·flooding and sedimentation in the golf course. 

EXISTING SALI\fONID UsE: Non-migratory cutthroat trout are present below the two forks and extend · 
into the eastern fork. A large debris dam, which is storing a large amount of sediment, appears to be 
impassable for trout access into the western fork. Coho salmon have not had access to this stream 
since the 1930s, when an impassable water supply dam was constructed at the mouth of the 
Maplewood ravine. · 

EXlSTING FISH HABITAT: .1 ,948 m2 of fish habitat would be enhanced. 

NEW FISH HABITAT: None. (Assumes fish migration barriers will be removed as is currently 
proposed by the City of Renton.) 

SITE CHARACTERISTICS: The ravine is dominated by mixed forest and moderate to low levels of 
woody debris. · 
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BACKGROUND: See the Cedar River Current and Future Conditions Report and Basin Plan. iJ 
PROJECT ISSUES/LIMITATIONS: Permission from the Maplewood Heights Homeowners Association 
and other huidowners will be necessary. The Association has expressed willingness to enharice their 
stream for increased stabil.ity and habitat benefits. · · . 

Molasses Creek Stabilization and Eobapcement (TR-02) 

PROJECT LOCATION: Molasses Creek/RM 0.0-0.8 

OPPORTUNITY/PROBLEM: Lower Molasses Creek suffers from accelerated erosion due to urban 
runoff and inadequate channel roughness which in tUrn has degraded habitat· for ·cutthroat trout and 
sockeye and coho salmon and steelhead which have been known to use the channel in the past. In 
addition to tpe enhanced stormwater detention for new upstream development, the Cedar River 
Basin Plan recommends localized channel and riparian actions to protect and enhance existing 
channel to both reduce erosion concerns and restore :habitat. · 
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PROJJ!:CT CONCEPT: Add L WD and improve riparian conditions by planting conifers where 
necessary throughout the lower 0.8 miles of stream. The lower 0.2 miles will require the most work 
and will require working with the local developer/landowner. Some work in this lower reach has 
already been accomplished by the developer. 

PRIMARY FISH BENEFIT: Structural rearing habitat for coho and cutthroat would be enhanced and 
stability of potential sockeye spawning substrate in the lower 0.2 mi. would be increased. Due to the 
high degree of urbanization in the Molasses Creek drainage, however, only cutthroat production 
value was· ascribed in estimating p;oduction value. 

OTHER BENEFITS: Erosion and downstream sedimentation would decrease, thus reducing localized 
flooding and water quality impacts on the Cedar River. 

EXISTING SALMONID UsE: No significant use by coho or sockeye salmon has been observed since 
about the mid-1980s. Cutthroat trout exist throughout the channel, including stream and wetland 
areas above the impassable culvert at RM 0.8. 

EXISTING FISH HABITAT: 3,259 m2 of cutthroat habitat and marginal coho habitat would be 
enhanced. 

NEW FISH HABITAT: 407 m2 of potential habitat for sockeye spawning would be restored. 

SITE CHARACTERISTICS: The ravine reach (0.2-0.8) is dominated by mixed forest and moderate to 
low levels of woody debris; the lower reach has received some riparian plantings and L WD elements 
as mitigation for a local development. The channel could use additional and much larger LWD 
pieces, however, and riparian vegetation is dominated by small deciduous trees. 

BACKGROUND: See the Cedar River Currerit and Future Conditions Report and Basin Plan for 
Molasses Creek conditions. 

PROJECT ISSUES/LIMITATIONS: Permission from the local developer/landowners will have to be 
obtained .. 

Madsen Creek Bjostabilization (TR-04) 

PROJECT LOC~TION: Madsen Creek (0305)/RM 0.85-2.1 

OPPORTUNITY/PROBLEM: Habitat in the Madsen Creek ravine suffers from impacts of inadequately 
controlled urban runoff and actions related to the placement and management of a sewer line along . 
the stream. These impacts have resulted in extensive erosion, loss of channel roughness and habitat 
complexity, and an immature riparian forest. 

PROJECT CONCEPT: Add L WD and underplant conifer trees throughout the ravine. 

PRIMARY FISH BENEFIT: Structural rearing habitat primarily cutthroat but also potentially for some 
limited numbers of coho and ste(flhead, would be enhanced. Due to urban impacts, only cutthroat 
value has been ascribed in estimating potential fish production value. 

OTHER BENEFITS: Erosion and water quality problems in Madsen Creek and to a small degree in the 
CedarRiver would be reduced. Wildlife in the ravin~ will benefit from greater structural diversity of 
cover in and along the stream channel. 

A-137 Appendix E: Concept Reports 



EXISTING SALMONIP UsE: Cutthroat are the predominate users of this stream, although historically 
this reach of Madsen Creek also produced coho _salmon and steelhead trout. 

EXISTING FISH HABIT AT: 3,264 m 2 of coho/steelhead/cutthroat habitat would be enhanced. 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS AND BACKGROUND: See the Cedar River Current and Future Conditions 
Report and the Basin Plan for a discussion of Madsen Creek conditions. Some of the proposed work 
has already been implemented as part of ongoing efforts to stabilize the stream channel to reduce 
threats to a King County sewer pipeline and to residences on bluffs overlooking the ravine. 

PROJECT ISSUES/LIMITATIONS: Work will need to be coordinated with or done as a part of 
proposed efforts to further stabilize the ravine. 

South Fork Madsen Creek Bjostabilizatiou (TR-05) 

PROJECT LOCATION: South Fork Madsen Creek (0306)/RM 0.0-0.4 

OPPORTUNITY/PROBLEM: Habitat in the South Fork of Madsen Creek ravine suffers from erosion 
and ha\)itat degradation caused by urban runoff, inadequate channel roughness, and an immature 
riparian forest. In additionto the enhanced stormwaterdetention for new development, the Cedar 
River Basin Plan recommends channel and riparian actions to pr9tect. and enhance the existing 
channel to both reduce erosion concerns and restore habitat. · 

PROJECT CONCEPT: Add LWD to increase channel roughness and underplant conifer trees 
throughout the ravine. · 

PRIMARY Flsn BiNEFIT: Structural rearing habitat for coho, steelhead, and cutthroat would be 
enhanced. Oue to urban impacts, only cutthroat value has been ascribed in estimating potential fish 
production value. 

OTHER BENEFITS: Erosion and water quality problems in the South Fork of Madsen Creek would be 
reduced. Wildlife in the r~vine will benefit from greater structural diversity of cover in and along the 
stream channel. 

EXISTING SALMONID UsE: Cutthroat are the predominate users of this stream although historically, 
the South Fork Madsen Creek was historically a minor producer of coho salmon and steelhead trout. 

EXISTING FISH HABITAT: 1,275 m2 of cutthroat habitat but also s~me habitat with limited potential 
coho and steelhead habitat. · · 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS AND BACKGROUND: See the. Cedar River Current and Future Conditions 
Report and th~ Basin Plan for information about Madsen Creek conditions. 

PROJEcT issuEsJLIMITATIONS: Work.will n~ed to. be coordi~ated with or done. as a part of 
proposed efforts to further stabilize the ravine. 
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Lower Tributary 0316A Biostabilizatjon (TR-06) 

PROJECT LOCATION: Tributary (0316A)IRM 0.0-0.6 

OPPORTUNITY/PROBLEM: Habitat in this stream is degraded due to inadequate channel roughness, 
and an immature riparian forest. 

PROJECT CONCEPT: Add L WD to increase channel roughness and underplant conifer trees 
throughout the lower reaches of this stream. 

PRIMARY FISH BENEFIT: Structural rearing habitat for coho, steelhead, and cutthroat would be 
enhanced and stability of sockeye spawning substrates would be enhanced. 

OTHER BENEFITS: Erosion and water quality problems in the Cedar River would be reduced. 
Wildlife in the ravine will benefit from greater structural piversity of cover in and along the stream . 
channel. The proposed lower tributary Q316A open space' acquisition site is adjacent to the lower 
reach of this tributary and would be enhanced . 

EXISTING SALMONID UsE: Cutthroat and coho salmon are the predominate users of this stream, 
although historically it also produced sockeye salmon and steelhead trout. 

EXISTING FisH HABITAT: 1 ,468 m2 of coho/steelheadlcutthroat habitat would be enhanced. 

NEW FISH HABITAT: None . 

SITE CHARACTERISTICS AND BACKGROUND: See the Cedar ~ver Current and Future Conditions 
Report and the Basin Plan for information about Tributary 0316A conditions. 

PROJECT ISSUES/LIMITATIONS: Use of unanchored L WD is still experimental and should be applied 
with caution. 

Upper Tributary 0316A Enhancement (fR-OD 

PROJECT LOCATION: Tributary (0316A)/RM 0.6-1.2 

OPPORTUNITY/PROBLEM: Habitat ·in this stream and wetland complex is degraded due to · 
inadequate channel roughness, an immature riparian forest, and impacts by livestock. 

PROJECT CoNCEPT: Fence off areas subject to livestock access, add L WD to increase channel 
roughness, and revegetate riparian areas. 

PRIMARY FISJI BENEFIT: Structural rearing habitat for coho, steelhead, and cutthroat would be 
enhanced and sockeye spawning substrates would be stabilized. · 

OTHER BENEFITS: Erosion and water quality problems in the Cedar River would be reduced. 
Wildlife in the ravine will benefit from greater structural diversity of cover in and along the stream 
channel. The upper tributary 0316A open space acquisition site is adjacent to this reach and would 
beenhanced. . 

EXISTING SALMONID UsE: Cutthroat and coho salmon are the predominate users of this stream, 
although historically it has also produced sockeye salmon and steelhead trout. 

EXISTING FISH HABITAT: 1,468 m2 of coho/steelheadlcutthroat habitat would be enhanced. 

NEW FISH HABITAT: None. 
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SITE CHARACTERISTICS AND BACKGROUND: See the Cedar River Current and Future Conditions 
Report and the Basin Plan for infonnation abo~t Tribu~ary 0316A conditions. 

PROJECT ISSUES/LIMITATIONS: Use ofunanchored LWD is still experimental and should be applied 
with caution. This reach is also impacted by the Sto~eway gravel mining operation, which has 
reduced base flows and led to increased turbidity and deposition of fine sediments. 

Taylor Creek/Maxwell Road (TR-08) 

PROJECT LOCATION: Taylor Creek (0320)/RM 0.5-0.7 

OPPORTUNITY/PROBLEM: This reach of Taylor Creek has degraded habitat due to its confinement to 
a roadside ditch along the Lower Maxwell Road and livestock impacts. This condition also . 
contributes to significant road flooding. The Cedar River Basin Plan recommends a set of actions 
including channel relocation to an adjacent wetland where a fonnal floodplain and wetland area 
would be established. · · 

PROJECT CONCEPT: Relocate lower Taylor Creek away from Maxwell Road and establish a natural 
floodplain and riparian wetland for the channel. 

PRIMARY FISH BENEFIT: Better quality spawning and rearing habitat for coho, sockeye; and 
chinook salmon and steelhead, and ~utthroat trout would be provided than currently exists in the 
roadside ditch. 

OrnER BENEFITS: Th~ Cedar River Basin's most si~ificant tributary flooding problem would be 
fixed and erosion and water quality impacts caused by livestock access ·would be solved. 

EXISTING SALMONID UsE: All species of anadromops salmonids use this stream reach. 

EXISTING FISH HABITAT: 869 m2 of coho/steelhead/cutthroat habitat would be enhanced. 

NEW FISH HABIT AT: Due to relocation and incorporation o'r channel meanders, and additional 10 
percent (88 m2) of habitat would be created. 

SITE CHARACTERISTICS AND BACKGROUND: See the Cedar River Current and Future Conditions 
Report and the Basin Plan for information about Taylor Creek and the recommendation for 
relocation. · · 

PROJECT ISSUES/LIMITATIONS: Land will need to be acquired. There are concerns that relocation 
should not be implemented until more is known about the hydrologic effects of changing the SR 18 
crossing. The Muckleshoot Indian tribes are also concerned that a new channel would not be as 
productive for sockeye salmon. · · · 

Taylor CreekRayine (TR-09)· 

PROJECT LOCATiON: Taylor Creek (0320)/RM 1.2- 1.8 . 

OPPORTUNI'fYIPROBLEM: This reach of Taylor Creek has degraded habitat due to its lack of in­
channel L WD and coniferous trees in much ofthe riparian area. This condition results in lower 
quality habitat (fewer and shallower pools, poor retention of spawning gravel) than would otherwise 
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be expected and contributes to downstream flooding due to erosion ofbanks and poor in-channel 
retention ofbedload. 

PROJEcr CONCEPT: Add L WD to stabilize bed and gravel and replant understory with conifers to 
stabilize banks and provide long-tenn L WD recruitment. 

PRIMARY FISH BENEFIT: Better quality spawning and rearing habitat for coho and sockeye salmon 
and steelhead, and cutthroat trout would be provided than currently exists in the roadside ditch. 
Chinook salmon are occasionally seen in Taylor Creek as well; therefore, there may be limited value 
to chinook salmon spawning and rearing as well. 

OTHER BENEFITS: The Cedar River Basin's most significant tributary flooding problem would be 
reduced, and a local population ofmussels would benefit. · 

EXISTING SALMONID UsE: All species of anadromous salmonids use this stream reach. 

EXISTING FISH HABITAT: 2,608 m2 of stream habitat would be enhanced . 

NEW FISH HABITAT: None. 

SITE CHARACfERISTICS AND BACKGROUND:. See the Cedai River Current and Future Conditions 
Report and the Basin Plan for information about Taylor Creek. 

PROJEcr IssuEs/LIMITATIONS: Construction easements will be required. This·type of project is 
gaining widespread acceptance in permitting and among landowners~ 

Taylor Creek Tributary Enhancements (]'R-lQ) 

PROBer LocATION: Taylor Creek Tributary (0321 )IRM 0.0-0.8 

OPPORTUNITY/PROBLEM: This high quality (RSRA) tributary habitat would benefit from fencing, 
addition ofLWD, and riparian plantings in its lower (RM 0.0-0.2) reach, and LWD additions only in 
its high quality ravine habitat (RM 0.2-0.8). 

PROJEcr CONCEPT: Reduce the impact of grazing on the lower reaches of the .channel by fencing 
and enhancing riparian and lnstream. habitat. Within the ravine habitat, add L WD to increase habitat 
quality, particularly the availability. oflarge deep pools and hiding cover. 

PRIMARY FIS.H BENEFIT: Better quality spawning and rearing habitat for coho salmon and cutthroat 
trout would be provided. 

OTHER BENEFITS: The proposed work would contribute to the long-term health and protection of 
the stream and reduce the future likelihood of a problem occurring. 

EXISTING SALMONID UsE: Coho salmon and cutthroat trout with some potential for steelhead 
juvenile rearing a.tid sockeye salmon spawning. 

EXISTING FISH HABITAT: 2,415 m2 of stream habitat would be enhanced. 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS AND BACKGROUND: See the Cedar River Current and Future Conditions 
Report and the Basin Plan for information about this trlbutary to Taylor Creek. 
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PROJECT ISSUESILJMITATIONS: Construction easements will be required. This type of project is 
gaining widespread acceptance in permitting and among landowners. 

Peterson Lake Outlet Channel (l'R-11) 

PROJECT LOCATION: Peterson Creek (0328)/RM 1.4-1.6 

OPPORTUNITY/PROBLEM: This reach of Peterson Creek was left in a ditch-like condition following 
its removal from a pipe originally built and maintained by the City of Seattle. The channel was left 
in a condition of poor habitat and almost no L WD. This reach was subsequently purchased by King 
County to protect the generally high quality of Peterson Creek and Peterson Lake. 

PROJECT CONCEPT: Add L WD to increase habitat quality, particularly the availability of spawning 
gravel, large deep pools, and hiding cover. 

PRIMARY FISH BENEFIT: Better quality spawning and rearing habitat for sockeye and coho salmon 
and cutthroat tro~t and improved steelhead rearing habitat would be provided. 

OTHER BENEFITS: The proposed work would contribute to the long-term health and protection of 
the stream and the recently acquired open space, and reduce the future likelihood of a problem 
occurring, 

EXISTING SALMONID UsE: Sockeye and coho salmon and steelhead and cutthroat trout. 

EXISTING FisH HABITAT: 963 m2 of stream habitat would be enhanced. 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS: See the Cedar River Current and Future Conditions Report and the Basin 
Plan for information about Peterson Creek. 

BACKGROUND: Prior to about 1980, this channel was confined in a pipe by the City of Seattle to 
ensure stability of its pipeline. 

PROJECT ISSUES/LIMITATIONS: Consistent with the Peterson:Lake Site Management Plan. 
Construction easements will be required. This type of project is gaining Widespread acceptance in 
permitting· and among landowners. . 

Pet~rson Creek Ruiue (1]1-12) 

PROJECT LOCATION: .Peterson Creek (0328)/RM 0.6-1.4 . 

OPPORTUNITY/PROBLEM: Improve existing habitat Jllld reduce erosion problems in the ravine of 
Peterson Creek. . · 

. . . 

PROJECT CONCEPT: Add· L WI) to Increase habitat quality, particularly the· avail~bility of spawning 
gravel and pool habitat. 

PRIMARY FISH BENEFIT: Better quality spawning and rearing habitat for sockeye and coho salmon 
and cutthroat trout and improved st®.lhead rearing habitat would be provided. 

. . . . . . . . 
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OTHER BENEFITS: The proposed work would contribute to the long-term health and protection of 
the stream and reduce the future likelihood of a problem occurring. 

EXISTING SALMONID USE: Sockeye and coho salmon and steelhead and cutthroat trout. Chinook 
have been observed in the lower reaches. 

EXISTING FISH HABITAT: 3,851 m2 of stream habitat would be enhanced. 

NEW FISH HABITAT: None. 

SITE CHARACI'ERISTICS: See the Cedar River Current and Future Conditions Report and Basin Plan 
for information about Peterson Creek. 

BACKGROUND: This reach is currently well forested and has almost no streamside development. 
This project would accelerate the L WD loading process for the channel. 

PROJECT ISSUES/LIMITATIONS: Construction easements from private landowners will be required. 
This type of project is g~ng widespread acceptance in permitting and among landowners. 

Rock Creek Base Flow Restoration (]'R-1~ 

PROJECT LOCATION: Rock Creek (0338)/RM 0.0-1. 7 

OPPORTUNITY/PROBLEM: The City of Kent has a permitted water right that reduces Rock Creek's 
late summer/early fall flows to levels that prevent any chinook and most sockeye from spawning and 
that reduce rearing habitat for coho salmon and steelhead trout during the critical low flow months. 

PROJECT CoNCEPT: Restore late· summer and early fall base flows to provide for chinook and 
sockeye salmon spawning and increased rearing for coho salmon and steelhead and cutthroat trout. 
Possible sources of additional flow include 1) additional capacity in City of Seattle's system; 2) 
diverting flow from Cedar River at Landsburg (RM 21.0) and returning it at the mouth of Rock 
Creek (RM 18.0); 3) fl<?w augmentation well; or 4) reduce City of Kent's seasonal water need . .. 
PRIMARY FISH BENEFIT: All species of salmon and trout would benefit. 

OTHER BENEFITS: The proposed work would contribute to the long-term health and protection of 
the stream and enhance the publicly owned open space along the creek._ 

EXISTING SALMONID UsE: Sockeye and coho salmon and steelhead and cutthroat trout. Last 
chinook observed was in 1985. 

EXISTING FISH HABITAT: 16,489 m2 of stream habitat would be enhanced. 

NEW FISH HABITAT: None. 

SITE CHARACTERISTICS: See the Cedar River Current ~d Future Conditions Report and the Basin · 
Plan for information about Rock Creek. 

BACKGROUND: Rock Creek is the best tributary habitat in the Cedar River and among the best 
remaining in lowland Puget Sound. 

PROJECT ISSUES/LIMITATIONS: This project will be difficult to accomplish due to the politics of 
water supply. · 
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Walsh Lake Diversion Ditch (IR-14) 

PROJECT LOCATION: Walsh Lake Diversion Ditch (0341)/RM 0.6-4.2 

OPPORTUNITY/PROBLEM: A sizable ditch originally dug to take water of poor drinking water 
quality out of the City ofSeatt1e's municipal watershed could be a significant producer of 
anadromous fish with modification of a passage barrier and addition of spawning gravel and L WD. 

PROJECT CONCEPT: Modify passage barrier at approximately RM 0.6 and, where stability of the 
ditch can be assured, add spawning gravel and LWD to increase habitat quality, particularly the 
availability of spawning gravel and pool habitat. 

PRIMARY FISH BENEFIT: Better quality spawning and rearing habitat for sockeye and coho salmon 
and cutthroat trout and improved steelhead rearing habitat would be provided. · 

OTHER BENEFITS: The proposed work would contribute to the long-term health and protection of 
the stream and reduce the future likelihood of a problem occ~ng. 

EXISTING SALMONID UsE: Sockeye and coho salmon and steelhead and cutthroat trout. Chinook 
have been observed in the lower reaches. 

EXISTING FISH HABITAT: Existing habitat is primarily used for resident fish only, however recent 
surveys have found that some coho salmon are negotiating the barrier and spawning and rearing 
upstream. 

NEW FISH HABITAT: 17,329 m2 of stream habitat would be enhanced for anadromous fish 
production. 

SITE CHARACTERISTICS: See the Cedar River Current and Future Conditions Report and Basin Plan 
for information about WLDD. Additional information should be available upon publication of the 
City of Seattle's Habitat Conservation Plan. 

BACKGROUND: This reach is currently well forested and has almost no streamside development. 

PROJECT ISSUES/LIMITATIONS: City of Seattle would need to provide permission. 
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ACRONYMS AND ABBREVIATIONS 

BMP 
BW 
CES 
cfs 
C::IP 
CMP 
COE 
CRC 
ODES 
EPA 
FC 
FEMA 
FHRP 
GMVAC 
HEC-2 
KCRoads 
KCD 
KCDNR 
KCNRD 
KCOEM 
KCPA 
KCRTS 
KCSWD 
LDCC 
LSRA 
LWD 
MOP 
MIT 
MOU 
MS 
MSE 
MT 
NT 
PC 
ppb 
RID 
RC 
RentonPW 
RM 
RSRA 
SAO 
SKCDPH 
scs 
SHRP 
SLCC 
SPPP 
SPU 
SRA 
ST 
SWDM 
TC 
TESC 
TMDL 
TU 
UGB 
USFWS 
USGS 
WAC 
WBT 
wee 
WDFW 
WFFA 
WLRD 
WMA 
WMC 
WTD 
WSDNR 
WSDOE 

Best Management Practice 
Basinwide Recommendation 
Cooperative Extension Service (Washington State) 
cubic feet per second 
Capital Improvement Project 
Corrugated Metal Pipe 
U.S. Army Corps of Engineers 
Cedar River Council 
Department of Development and Environmental Services (King County) 
Environmental Protection Agency (United States) 
Fecal Coliforms 
Federal Emergency Management" Administration 
Flood Hazard Reduction Plan 
Greater Maple Valley Area Council 
Hydrologic Engineering Center model version 2 
King County Roads Division 
King Conservation District 
King County Department of Natural Resources 
King County Natural Resources Division 
King County Office of Emergency Management 
King County Prosecuting Attorney's Office 
King County Runoff Time Series 
King County Solid Waste Division 
Lake Desire Community Club 
Locally Significant Resource Area 
Large Woody Debris 
Master Drainage Plan 
Muckleshoot Indian Tribe 
Memorandum of Understanding 
Mainstem Subarea 
Mid-Sound Fisheries Enhancement group 
Middle Tributaries 
Northern Tributaries 
Peterson Creek 
Parts Per Billion 
Retention/Detention 
Rock Creek 
Renton Department of Public Works 
River Mile 
Regionally Significant Resource Area 
Sensitive Areas Ordinance (King County) 
Seattle-King County Department of Public Health 
Soil Conservation Service (United States) 
Small Habitat Restoration Program 
Shady Lake Community Council 
Stormwater Pollution Prevention Plan 
Seattle Public Utilities Department (formerly Seattle Water Department) 
Significant Resource Area 
Southern Tributaries 
Surface Water Design Manual 
Taylor Creek 
Temporary Erosion and Sedimentation Control 
Total Maximum Daily Loads 
Trout Unlimited 
Urban Growth Boundary 
United States Fish and Wildlife Service 
United States Geological Survey 
Washington Administrative Code 
Wall-Based Tributary 
Washington Conservation Corps 
Washington Department of Fish and Wildlife (formerly WOW and WDF) 
Washington Farm Forestry Association 
Water and Land Resources Division (King County) (formerly Surface Water Management) 
Wetland Management Area 
Watershed Management Committee 
Wastewater Treatment Division (King County) 
Washington State Department of Natural Resources 
Washington State Department of Ecology 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

