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500 Fourth Avenue
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Subject: McAleer Creek Project
Final Report

Dear Larry:

Attached is the final report for the McAleer Creek Project. The report was
prepared following authorization by our agreement dated September 27, 1982.

The report provides a recommended plan for flood control, stream
rehabilitation, and fisheries resource enhancement. Preliminary engineering
analysis is provided for the plan's structural components. Svecific
measures recommended for the stream are presented in the larger context of
drainage basin management which includes jurisdictional responsibilities

and education of .basin residents.

We have appreciated the opportunity to work with you, your staff, and the
project review team. It is our hope that this report will make a sig-
nificant contribution to the management and enhancement of the McAleer Creek
drainage basin. )

Very truly yours,

KRAMER, CHIN & MAYO, INC.

roject Manager

SCW:dwh

1917 First Avenue, Seattle, Washington 98101 (206) 447-5300 Telex 152770 KCMAE
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EXECUTIVE SUMMARY
INTRODUCTION

Flooding of McAleer Creek during severe storm events has plagued the resi-
dents of the lower McAleer Creek drainage basin for years. Although much of

the creek has remained in its natural state, development of the basin has

resulted in encroachment upon the flood plain, annual

flooding of 14 homes,
destabilization of slopes along the creek, and siltation of the creek bed.
In an effort to stem existing problems and avert potential impacts of con-
tinued basin development, King County, in cooperation with the City of Lake
Forest Park, the City of Mountlake Terrace, and the Watershed Rescue
citizen's group, proposed a comprehensive drainage study of the McAleer
Creek Basin. This report is the culmination of the basin study and presents

4 recommended plan of action which addresses basin management from a

jurisdictional, structural, and educational level.

BASIN CHARACTERISTICS

General

The McAleer Creek drainage basin serves approximately 3 square miles includ-
ing portions of Mountlake Terrace, Lake Forest Park, and King County. Much
of the corridor remains natural, lined by stands of evergreen or alder.
McAleer Creek flows approximately 3.5 miles from Lake Ballinger to Lake

Washington at an average gradient of 1 percent.

The basin evidences three distinct regions. West of I-5, the land slopes
gently towards McAleer Creek; land use is predominantly single-family

residential. Between I-3 and Bothell Way, the land exhibits steeper




gradients; forested knolls veined with deep ravines characterize this middle
region and, although the land continues to be devoted to residential use,
density is sparser than in the upper basin west of I-5. East of Bothell
Way, the land again flattens as it approaches Lake Washington and the den-

sity of development increases with the more favorable building conditions.

The actual area draining directly to McAleer Creek is a fairly narrow strip
along the creek at most 1,200 feet in width. Most of the basin drains to
tributaries: the Brookside and Cedar Brook tributaries serve the knoll
region, a series of culverts serves the freeway corridor, the North
Tributary serves Mountlake Terrace east of the freeway, and a small combina-
tion open and piped channel system serves the portion of Mountlake Terrace

in the drainage basin and west of the freeway corridor.

Although the low flow channel capacity is exceeded along much of the creek
during the 100-year flood storm, most of the stream corridor development is
outside of the 100-year flood plain and, -thus, not subject to flood damage.
Notable exceptions are the home adjacent to 33rd Ave. NE and the 13 homes

downstream of Bothell Way which experience flooding.on an annual basis.

Sensitive Areas

Numerous treefalls and slides along the deep ravines of McAleer Creek and
its tributaries are indicative of unstable soils. (See Figure 3.) The
extent of the unstable soils prohibits structural solutions to the problem.
However, significant protection of the sensitive areas and adjacent
developed areas can be afforded through establishment and enforcement of
policy which minimizes the negative impacts of development particularly

through control of surface runoff and removal of vegetation.
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Fisheries

As with most other urban streams in the Lake Washington Basin, the flooding
and sedimentation accompanying development in the McAleer watershed hés
seriously degraded once substantial salmonid runs. Spawning habitat, in
particular, has suffered natural and development-related sedimentation of
the streambed. However, there continues to be considerable rearing habitat
in McAleer Creek. Deep pools, cover, available food supply, ample vegeta-
tive cover, and genmerally good water quality could support many more fish
than currently utilize the stream. Such characteristics make McAleer Creek

a likely candidate for a successful rehabilitation program.

The present fisheries resource includes populations of three species of
salmon (sockeye/kokanee, chinook, and coho) and two species of trout (cut-

throat and steelhead rainbow); cutthroat trout are the most prevalent.
ALTERNATIVES FOR FLOOD CONTROL

During the 100-year storm event, peak flows are three times greater than the
channel capacity downstream of Bothell Way. Although the homes impacted by
creek flooding could be relocated, the costs (property and legal) and the
environmental impacts of such a solution would be far greater than struc-
tural solutions to the problem. Thus structural measures are recommended to
resolve the recurring flood damage. Three solutions, representing three

-

different philosophies of flood control were analyzed.

Alternative 1 was an open channel system consisting of simply widening or
berming the channel from 33rd Ave. NE to Lake Washington to provide adequate

instream capacity to contain peak flows. Alternative 2 was made up of a
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detention pond system consisting of four instream detention ponds (two on
McAleer Creék and two on the main tributaries) and a bypass pipeline to
divert peak flows in excess of channel capacity downstream of Bothell Way.
Alternative 3 was a bypass pipeline system consisting of two pipeline rout-
ing options: 3A). A 1,500-linear-foot bypass pipeline from downstreaﬁ of
Bothell Way to Lake Washington and replacement of and berming adjacent to
the 33rd Ave. NE culvert, and 3B) A 6,200-foot bypass pipeline from just

upstream of 33rd Ave. NE to Lake Washington.

Although the primary purpose in the development of the alternatives was the
control of lower basin flooding, alternative evaluation and comparison also
reflected a sensitivity to the greater environment into which the flood
control measures would be introduced. Thus, the following criteria were
used to evaluate the alternatives: hydrologic balance, fisheries, environ-
mental and water quality impacts, plan reliability, maintenance
requirements, total project costs, and ease of implementation. Community
concerns expressed at two public meetings were also incorporated into the
evaluation. Although Alternative 3A received the highest overall rating
due to its relatively neutral impacts on the natural and human communities,
Alternative 2, Detention Pond S?stem, was also popular because of its poten-

tial enhancement to the fisheries resource of the creek.

RECOMMENDED PLAN

From the alternatives, the most effective components were gleaned and
integrated into a Recommended Alternative for flood control in the lower
basin. However, the structural flood control solutions must also be

integrated into the larger framework addressing the many facets of drainage
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basin management. Thus, the Recommended Plan includes not only the struc-
tural measures for flood control of the Recommended Alternative, but addres-
ses the issues of policy, education, and stream rehabilitation as well. In
addition to the Recommended Alternative, other elements of the Recommended

Plan are as follows:

o Stream Rehabilitation - Site-specific measures to reduce
erosion/sedimentation, protect adjacent public structures, and
enhance the fisheries resource. The measures include riprap
placement, revegetation, sediment traps, and removal of debris

barriers.

o Jurisdictional Responsibilities - Areas to be addressed by the
juiisdictional entity assigned to manage the basin including
coordination of funding, educational and structural efforts,
maintenance of the drainage system, establishment of development
policies which protect or enhance the basins, and enforcement of

policies and projects undertaken.

o Education - Instruction of basin residents in the protection and
enhancement of the basin resources through brochures, school

curriculum, and public meetings.

The recommended alternative includes six structural elements which not only
provide flood protection to the 100-year event, but include the potential

for enhancement of the fisheries resource as well. The six elements are:

o NE 19é6th St. Detention Pond - The wing walls of the existing NE
196th St. culvert will be extended and a flow control weir

inserted between the walls to develop detention during severe
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storm events. A maximum two acres of surface area will be peri-

odically inundated to water depths of up to 10 feet.

33rd Ave. NE Culvert - The existing 4.5- by 5-foot arch culvert
under 33rd Ave. NE will be replaced with a 4 by 7 foot box

—

culvert. The culvert capacity will be 200 cfs.

33rd Ave. NE Berms - The two résidences on either side of the 33rd
Avenue culvert will be protected by‘an earth berm paralleling the
creek on the bank adjacent to the residences. The berm will be
about 2.5 feet high above the existing top of the low flow channel

bank.

Creek Diversion Structure - A concrete diversion structure will be
integrated into the downstream end of the Bothell Way box culvert.
The diversion structure will be approximately 14 feet wide by 20

feet long by 9 feet deep.

Bypass Pipeline - A 54-inch-diameter, 1,500-foot-long pipeline
will discharge diverted creek flows to an energy dissipatiomn
structure at Lake Washington. The full flow capacity of the

pipeline will be 160 cfs.

Energy Dissipation Structure - The concrete box energy dissipation
structure will be 15 feet long by 12 feet wide by 9 feet deep and
dissipate energy for design flows of 160 cfs. TFlows will be
directed into a concrete baffle within the box to reduce flow

velocities to about 2 fps.
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Although each element proposed is feasible, it is likely that modifications
to the elements will result due to more detailed analysis and agency review

of final design.

It is unlikely that funding will bebavailable to implement the entire plan
at one time. Thﬁ;, the components of the plan have been designed such that
each component can be constructed independently of other plan components.

Plan components have been prioritized in order of benefit to the basin and

are presented along with component costs in the following table:

Plan Element Cost™*
1 54-Inch-Diameter 1500 LF Bypass Pipeline § 377,800
2 Pipeline Outlet Structure 31,800
3 Pipeline Diversion Structure 18,600
4 33rd Ave. Culvert and Berms 44,100
5 196th St. Detention Pond 97,900
6 Common Improvements 126,500
Mobilization/Demobilization @ 5% 34,800
Ccntingency @ 10% 69,700
Engineering Legal and Administration Costs @ 35% 243,800

Estimated Total Project Cost $1,045,000

* Based on April 1983 construction prices (Seattle ENR = 4050).

With respect to impacts of the project on the natural and human environ-
ments, the negative impacts of the project are relatively minor and short
term. Negative impacts to the natural environment occur predominately at
the detention pond site; vegetation at the pond may be negatively impacted
by inundation during annual storm events. The human environment will be
negatively impacted by the short-term inconveniences of construction:
noise, fumes, and detours. By comparison, the positive benefits of the

project are overwhelming: 14 homes subject to frequent flooding will be
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protected for storms up to the 100-year event; the creek reach with the

greatest fisheries habitat potential will receive additional protection

through sediment deposition at the 196th St. detention pond; the bypass
pipeline will be routed along an existing public right-of-way with the
exception of the final 200 feet; and the need for emergency services

presently provided during flooding incidents will be reduced.
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