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Preface
The Lake Ballinger/McAleer Creek Watershed Forum Staff Committee is pleased to present
this Strategic Action Plan addressing water flow, water quality and habitat preservation
options for the Lake Ballinger/McAleer Creek Watershed. This document was
commissioned by the Lake Ballinger/McAleer Creek Watershed Forum under the authority
of an Interlocal Agreement for jurisdictions within the greater Hall Lake, Hall Creek, Chase
Lake, Echo Lake, Lake Ballinger, McAleer Creek Watershed. The Watershed Forum
represents six local jurisdictions within the Watershed including Edmonds, Lake Forest Park,
Lynnwood, Mountlake Terrace, Shoreline and Snohomish County.
The Strategic Action Plan is the product of collaborative discussions among elected officials,
jurisdictional staff, regulatory agencies local interest groups, local homeowner associations
and concerned citizens. The Action Plan offers a suite of options to local governments in
the Watershed Forum to address local surface and surface water issues. It is both a
conceptual strategy and an associated action plan for addressing identified water resource
issues and enhancing the natural functions in a highly developed urban watershed.
Please note that the Action Plan provides guidance and is not a binding legal document.
Each jurisdiction can choose to adopt or implement any or all of the recommendations
according to their current capital and operational programs. Opportunity for additional
public input will be available as the member jurisdictions consider the Plan. Citizens,
businesses and non-profit organizations have and will continue to play a vital role in
implementing many of the actions and may be asked or encouraged to participate in actions
on their own.
The Forum Staff Committee would like to thank the State Legislature and the Washington
State Department of Ecology (Ecology) for assistance in developing the Action Plan. The
Action Plan process was funded by a $200,000 legislative appropriation that was
administered by Ecology.
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Section 1—Introduction
This document presents the Strategic Action Plan for the Greater Hall Lake, Hall Creek,
Chase Lake, Echo Lake, Lake Ballinger, and McAleer Creek Watershed. It is both a
conceptual strategy and an associated action plan for addressing identified water resource
issues and enhancing the natural functions in a highly developed urban watershed.

Project Location
The “Watershed Area” for this project covers the drainage areas for Hall Lake, Hall Creek,
Chase Lake, Echo Lake, Lake Ballinger, and McAleer Creek. Lake Ballinger is located in
south Snohomish County within the Cities of Edmonds and Mountlake Terrace. The full
Watershed Area encompasses 5,249 acres. Approximately 3,566 acres of urbanized area
drains into Lake Ballinger. This includes portions of the Cities of Lynnwood, Edmonds,
Mountlake Terrace and Shoreline as well as a portion of unincorporated Snohomish County.
McAleer Creek, Lake Ballinger’s only outlet, travels through the cities of Mountlake Terrace,
Shoreline, and Lake Forest Park, where it flows into Lake Washington (Figure 1-1 and 1-2).
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Section 1—Introduction
Continued

Project Background
Lake Ballinger has a history of flow control that goes back to a 1942 Superior Court Order
calling for installation of a weir to set lake levels and control shoreline flooding. In 1982, the
Superior Court Order was readjudicated and a lake restoration plan was developed to
address ongoing lakeshore flooding issues, as well as water quality issues related to 40 years
of development in the lake basin. However, flooding has continued to be a problem for a
number of lakeside property owners during large storm events.
Downstream in the City of Lake Forest Park, extensive commercial and residential
properties have been periodically damaged in the Towne Centre and Sheridan Beach
neighborhoods. Four of the six participating jurisdictions have reported major flooding
within the watershed during large storm events.
Financial loss due to flooding has been substantial during storm events for many residents
and businesses in the watershed. In the December 2-3, 2007 event alone between $150,000
and $250,000 in damage to homes was experienced on Hall Creek and Lake Ballinger (City
of Mountlake Terrace and City of Edmonds. 2009) More than $4 million in damage was
reported in the lower reaches of McAleer Creek at Lake Forest Park Towne Centre and
Sheridan Beach (City of Lake Forest Park. 2009) The financial loss estimates are based on
information collected from residents and businesses and include only loss due to physical
damage. No estimate of loss other than physical damage due to flooding was evaluated as
part of this study.
In addition, water quality has been an issue within the Lake Ballinger/McAleer Creek
watershed for more than thirty years. In the lake, algae blooms, associated with depressed
dissolved oxygen levels and decreased clarity in the water column are a periodic occurrence.
Monitoring of McAleer has indicated degraded water quality from detectable levels of
metals, pesticides, petroleum products, and coliform bacteria. Habitat has been impacted in
both Lake Ballinger and McAleer Creek from pollutants in urban runoff. The creek has been
impacted by scouring flows from large volumes of urban runoff during large rain events.
During the 2008 legislative session, the State of Washington allocated funding to Ecology to
study surface water and groundwater effects on the level of Lake Ballinger (Appendix A).
This appropriation was in response to the concerns of citizens regarding historical flooding
and water quality issues in and around the Lake.
With support from the Ecology grant, six jurisdictions came together in the summer of 2008
to address long-term watershed planning for the entire watershed area. An Interlocal
Agreement (ILA) was signed and approved by the legislative bodies representing the cities of
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Section 1—Introduction
Continued
Edmonds, Lake Forest Park, Lynnwood, Mountlake Terrace and Shoreline, and Snohomish
County. This ILA created the Greater Hall Lake, Hall Creek, Chase Lake, Echo Lake, Lake
Ballinger, McAleer Creek Watershed (Forum). The complete ILA is presented in Appendix
A.
The ILA calls for the following:
• Creation of a group of elected officials, representing each of the six participating
agencies (the Forum), to lead the study and approve and implement the Strategic Action
Plan.
• Establishment of the Staff Committee, representing each member jurisdiction, to carry
out actions as directed by the Forum.
• Development of a Strategic Action Plan by the Staff Committee to identify specific
actions and projects to address the identified water resources issues within the watershed
area.
• Approval of the final Strategic Action Plan by the Forum within 60 days of receiving the
plan from the Staff Committee. After approval by the Forum, the Strategic Action Plan
shall be referred to the legislative body of each Member Jurisdiction for consideration
and adoption. (Note: In the event the Strategic Action Plan is not approved, it shall be
returned to the Staff Committee for further consideration and amendment and thereafter
returned to the Forum for decision.)
Based on a grant agreement between Ecology and the City of Edmonds (the Forum’s
designated fiscal agent) the Strategic Action Plan is to be completed by June 30, 2009. To
this end, the Forum Technical Staff Committee implemented a consultant solicitation
process and recommended to the Forum that Otak, Inc. be selected to provide technical
support for development of the Strategic Action Plan. The Forum approved the selection of
Otak, Inc. (with subconsultants Clear Creek Solutions providing hydrologic/hydraulic
modeling, Golder Associates providing groundwater/infiltration analyses, and EnviroIssues
providing public involvement support) and the project’s scope of work at the August 26,
2008 Forum meeting. The scope of work is included in the approved Ecology grant
provided in Appendix A.
The project scope of work included a three part process: watershed characterization,
planning and pre-engineering, and development of the strategic plan (discussed in Section 2).
During the eight months of this project, the Forum included numerous opportunities for the
public to provide input into the plan development. Details on public involvement activities
for this project are presented in Section 2 and Appendix C. The results of this process
included two technical memoranda (presented Sections 3 and 4) published to give the public
and Forum members opportunities to provide input on the project prior to the development
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Section 1—Introduction
Continued
of the Strategic Action Plan. This Strategic Action Plan document is the final step in the
scope of work.

Past Studies and Projects
Two studies conducted by Municipality of Metropolitan Seattle (Metro) (now part of King
County) identified Lake Ballinger as having the poorest water quality of any of the Seattle
area lakes (Metro 1973 and 1976). A 1974 study reported that the very large volumes of
runoff from the Lake Ballinger watershed are a function of the highly urbanized land use (39
percent developed at that time) and the dominance of impermeable soil in the basin
(Stevens, Thomson & Runyan, 1974). A 1977 study states that Lake Ballinger suffers from a
history of pollution related to urbanization and poor land development practices in the basin
(KCM 1977). These studies show the negative consequences of urban land use practices on
receiving waters.
These studies from over 30 years ago also document that the Lake Ballinger watershed was
largely built-out prior to local jurisdictions requiring developers to control the quantity and
quality of stormwater runoff, which began in the late 1970s and early 1980s. This
uncontrolled runoff from urbanized residential and commercial land use and the associated
roads are a primary cause of the issues and concerns identified by stakeholders and residents
for this project.
A record of notable events regarding the Lake Ballinger watershed was compiled in August
2004 and updated in January 2008. As a result of studies published in the 1970s, the City of
Mountlake Terrace developed a Lake Ballinger Restoration Project funded by the
Washington State Department of Ecology along with the Federal Environmental Protection
Agency to address flooding and water quality issues. Water quality information gathered as a
part of the Restoration Plan Final Report in 1986 led in part to the Department of Ecology
issuance of a Total Maximum Daily Load (TMDL) limit for total phosphorous in 1993. In
2007, the cities of Mountlake Terrace, Edmonds and Shoreline commissioned a Lake
Ballinger Lake Level Study. This information is presented in Appendix B. The project
website1 contains many of these past studies that document historic conditions and
challenges within the Watershed Area. In addition, Technical Memorandum #1 (Appendix
D) includes a table of previous reports and studies related to the Lake Ballinger/McAleer
Creek watershed. A detailed history of flooding conditions in the Watershed Area is included
in Technical Memorandum #2 (Appendix E). A table recording lake level elevations and
their significance was provided to the Forum at the January 29, 2009 briefing.

1

http://www.cityoflfp.com/city/engineering/stormwater/LBal-McACreek.html
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Section 1—Introduction
Continued
In addition, considerable project and volunteer effort has been put forward by a number of
stakeholder groups in the watershed. These groups include homeowners associations, notfor-profit foundations and citizen groups from several cities in the watershed. The
contribution from these groups is seen in a number of areas including invasive vegetation
control, habitat enhancement along stream banks, public education and public outreach.
Cooperation and support from these stakeholders is crucial to the success of the Strategic
Action Plan process.

Project Objectives
The initial objective of this study was to develop a Strategic Plan to address the flooding of
homes around Lake Ballinger and the homes and commercial area along the lower reaches
of McAleer Creek. The secondary objectives of water quality, fish/habitat, and stream/lake
assessment and enhancement were included at the request of the public as the study
progressed.
Based on stakeholder input and the support of the Forum, the Strategic Action Plan includes
water quality and fish/habitat issues within the Watershed Area. This approach has resulted
in a more holistic approach to watershed enhancement and has provided policy makers with
additional project options to meet the desired objectives of flood reduction, water quality,
and habitat improvement. Due to funding and schedule issues, analysis of flood reduction,
water quality and habitat improvement issues have been included at a conceptual planning
level.
The outcomes of Strategic Action Plan will be:
• A prioritized list of activities to be implemented for each of the four identified water
resource related issues:
o Issue A—Lake Ballinger/Hall Creek: Flooding
o Issue B—Lake Ballinger: Water Quality/Habitat
o Issue C—McAleer Creek: Downstream Flooding
o Issue D—McAleer Creek: Downstream Water Quality/Habitat
• Suggested recommendations for implementation and funding.
• An initial set of highly ranked short term actions that can be implemented within the
next 1-3 years to begin addressing the identified water resources issues.
• A composite listing of additional short, medium and long-term actions for the Forum to
prioritize and implement as future funding is realized.
Structure and Content
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Section 1—Introduction
Continued
This report is built upon the results and findings presented in Technical Memorandum #1—
Watershed Characterization and Analysis and Technical Memorandum #2—Planning and
Pre-Engineering Strategies and Costs. Results, findings, activity options and
recommendations have been organized according to each of the four issues identified for
enhancement within the Watershed. Based on the public/stakeholders feedback regarding
Technical Memorandum #2, this Strategic Action Plan has been prepared for short (1-3
years), medium (4-6 years), and long-term (greater than 6 years) funding and implementation.
Rating and ranking criteria presented in the following methodology were used to prioritize
each watershed enhancement activity. The Strategic Action Plan presents a compilation of all
candidate activities received throughout the planning process; no proposed activity was
eliminated. Thus, the Strategic Action Plan contains all suggested candidate activities for
watershed enhancement received to date.
All documents and technical presentations developed during this project have been included
in the appendices. These include Technical Memoranda, public meeting comments and
presentations made to the Forum.
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Section 2—Approach: A Watershed Based Strategy

Methodology
This project uses a watershed based approach to identify the problems and develop solutions
that will address existing flooding problems and work toward the long term enhancement of
the Watershed Area. The process provides an initial technical basis to document how the
watershed has changed, how the land use conditions have transformed and increased the
flows within the watershed, and what potential solutions are needed to reduce major
flooding during larger runoff events. Figure 2-1 shows the project flow chart consistent with
the approved scope of work. A summary of the steps in the Strategic Action Plan
development are outlined below. Additional detail and information is included in the
following sections of this report.

Figure 2-1: Project Flow Chart

Brainstorming Issues and Concerns
The first task in development of the Strategic Action Plan solicited public input to identify
the major water resource issues and concerns. The result of this task was an issue matrix
presented in Figure 2-2 outlining the issues, goals and possible causes identified during this
planning process. Four issues were identified for this study:
o Issue A—Lake Ballinger/Hall Creek: Flooding
o Issue B—Lake Ballinger: Water Quality/Habitat
o Issue C—McAleer Creek: Downstream Flooding
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Section 2—Approach: A Watershed Based Strategy
Continued
o Issue D—McAleer Creek: Downstream Water Quality/Habitat

Figure 2-2: Watershed Issues Matrix

Watershed Characterization
Following the development of the issues matrix, the project team characterized the
watershed using a water balance approach to assess the surface and groundwater flows in the
basin. This information was used to describe the interaction between surface runoff,
groundwater flows, and creek flows and their relationship to historic flooding on Hall Creek,
along the southeastern shore of Lake Ballinger, and downstream near the mouth of McAleer
Creek (Technical Memorandum #1 – See Appendix D). This step also included the
development of watershed base maps, updating of the existing hydrologic model of the
watershed for current land use conditions, and an evaluation of hydrogeologic conditions
within the Watershed Area.
Development of Potential Actions
Technical Memorandum #2—Planning and Pre-Engineering Strategies and Costs, built
upon the information presented in Technical Memorandum #1, and was used to identify,
evaluate, and rank potential watershed enhancement actions. It includes a listing of the
potential actions, organized by each of the four watershed issues. Technical Memorandum
#2 focused on evaluating potential actions to address flooding and property impacts that
occur during peak flow events. Comments and additional project suggestions were provided
by a number of stakeholders and citizens to expand the focus of the analysis to include
projects to also address habitat and water quality concerns. Their comments were included
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Section 2—Approach: A Watershed Based Strategy
Continued
as part of a more comprehensive approach for the enhancement of the watershed and its
natural functions.
Integrated Solutions and Implementation Priorities
Based on Technical Memoranda #1 and #2, and on input provided by project stakeholders,
the project team developed a comprehensive list of potential actions that could provide
benefit or improvement to one or more of the four identified watershed issues. The Forum,
Staff Committee, and other interested stakeholders and citizens worked to define
implementation priorities based on long term watershed goals and select the potential
actions that would best address those priorities. Short, medium, and long term
implementation steps to complete the selected actions were identified (See Section 5).
Overall, the project approach aims to review a wide range of possible solutions. Highly
ranked solutions were selected to address each of the four key issues in the watershed. The
recommended actions will be implemented based on the priorities set by the Forum
members. Ongoing coordination between Forum members and continual review and update
of the implementation priorities will be needed to ensure long term project success.

Multi-Jurisdictional Involvement
This comprehensive strategy required a multi-jurisdictional approach, with each participating
City and County providing representatives to the Forum and to the Staff Committee. Forum
members were involved throughout the process, identifying watershed issues, providing
background information and technical studies, reviewing potential actions, and selecting high
priority projects. At the completion of this study, Forum members will continue to lead the
review, selection, funding and implementation of the Strategic Action Plan priorities.
Past Activities
A comprehensive list of stormwater related activities undertaken by member jurisdictions is
listed in Section 7 of the plan. Many of these activities incorporated the latest in state of the
art stormwater practices at the time they were enacted. Stormwater management practices
have developed and matured significantly in the last 10 years. All member jurisdictions are
now required to meet the water quality provisions of the National Pollution Discharge
Elimination System (NPDES) Phase II permit requirements. All member jurisdictions are
also required to adopt a stormwater management manual that meets State guidelines. New
regulatory requirements will result in greater uniformity and success in the preservation of
water quality and the control of storm flow from new development and redevelopment
projects. This plan will ensure that new regulation utilizing a best available science approach
is incorporated by member jurisdictions at the watershed level.
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Section 2—Approach: A Watershed Based Strategy
Continued

Public Involvement
A summary of the public involvement activities is included below. Additional supporting
information (stakeholder interviews, copies of presentations, etc) is included in Appendix C.
• An initial public meeting was held on November 12, 2008 at the Ballinger Lake Golf
Course in Mountlake Terrace to present an overview of the approach for development
of the Strategic Action Plan. The meeting included a facilitated discussion on the public’s
hopes for the Plan and its potential outcomes.
• A project stakeholder list was developed and an e-mail distribution list created. Emails
were sent to the list to announce documents available for review, Forum meetings and
public opportunities to comment.
• A publicly-accessible project web page2 was created in mid-November 2008 to provide
document references, meeting notices, and opportunities for public comment. Draft
Technical Memorandum #1 (Watershed Characterization and Analysis) was posted in
January 2009. Draft Technical Memorandum #2 (Planning and Pre-Engineering
Strategies and Costs) was posted in February 2009. Comments on these documents were
solicited from Stakeholders, the general public, and Member jurisdiction though April
13, 2009. All public comments were included in the appendix to Technical
Memorandum #2.
• The Forum Staff Committee received additional input from several environmental
groups within the watershed. Their comments regarding additional approaches to the
flooding issues and expanded suggestions on incorporating water quality and habitat
issues are included as an Appendix to Technical Memorandum #2 (Appendix E).
• The March 24, 2009 Forum meeting was expanded to solicit public comment on the
body of work to date. A list of those providing comment is included in Appendix C, and
the letters of comment have been included in Technical Memorandum #2.
The draft Strategic Action Plan was placed on the project website on May 12, 2009. A public
meeting was held on the draft plan on May 20, 2009. The Staff Committee finalized the plan
in June 2009.

2

www.cityoflfp.com/city/engineering/stormwater/LBal-McACreek.html
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Section 3—Watershed Characterization
Approach—Step 1: Watershed Characterization
Task 1 in the development of the Strategic Action Plan was the completion of a watershed
characterization and analysis to provide background technical data to support the
development of the action plan. The major activities included with the watershed
characterization were:
• Data collection and analysis.
• Development of base maps and GIS overlays of the Watershed Area.
• Assessment of existing data and definition of outstanding data needs.
• Completion of an existing conditions watershed assessment, including updating the
existing HSPF hydrologic model for the watershed area.
• Evaluation of hydrogeologic conditions (based on information obtained from drilling a
monitoring well) to determine fluctuations of lake and groundwater water levels in the
winter months.
• Analysis of flows to characterize how surface and groundwater move through the
watershed area under current (developed) conditions and pre-urbanization forested
conditions.
• Identification of important flow control areas within the Watershed Area.
• Identification of locations of flooding within the Watershed Area and determination of
frequency of flooding.

Watershed Characterization: Results and Key Findings
The results of the watershed characterization are presented in Technical Memorandum #1.
Some of the key findings from the watershed characterization are listed below. The full
report and detailed analysis can be referenced in Appendix D.
Lake Ballinger Water Balance
• The Lake Ballinger drainage basin contains 3,567 acres and constitutes 68 percent of the
total 5,250 acres that make up the McAleer Creek watershed.
• The movement of surface water within the Lake Ballinger/McAleer Creek watershed
area has been substantially altered from forested, undeveloped conditions.
• In a forested state, the volume of water entering the lake was estimated to be 4,946 acrefeet/year, and was due primarily to groundwater (72 percent). Additional water from
interflow (25 percent) and direct rainfall (3 percent) entered the lake, with almost no
surface runoff.
• In the current (developed) condition, the volume of water entering the lake is projected
to increase to 7,043 acre-feet/year, and is divided between groundwater (25 percent),
interflow (17 percent), direct rainfall on (2 percent), and surface and impervious water
runoff (56 percent).
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Section 3—Watershed Characterization
Continued
•

•

•

The water balance analysis shows that evapo-transpiration accounts for 6,353 acre-feet in
the forested condition and only 4,220 acre feet in the current (developed) condition, a
decrease of about 34 percent.
Due to the removal of native vegetation and soils, and the concurrent construction of
impervious surfaces throughout the watershed, there is a net increase of about 42
percent more water entering the lake on an annual basis under current (developed)
conditions than under forested conditions. Most of this new additional water is from
surface and impervious runoff which did not exist under forested conditions.
Based on the severity and magnitude of the alterations throughout the Watershed Area,
it is not likely that the natural water balance can be re-established without eliminating
impervious surfaces and reestablishing native vegetation and soils.

McAleer Creek Capacity
• The flow conveyance capacity of the lower reaches of Lyon Creek in the vicinity of the
Towne Centre is significantly undersized. The most undersized culvert can pass only
those flows associated with storms less than the 2 year, 24 hour event.
• Lyon Creek appears to be one of the primary sources of flooding for the lower reach of
McAleer Creek in and near the Lake Forest Park Towne Centre, where excess surface
water leaves Lyon Creek and spills into McAleer Creek just upstream of Bothell Way
near the Fire Station.
• If excess surface water flows from Lyon Creek are contained within the Lyon Creek
watershed, the existing drainage system of lower McAleer Creek has the capacity to pass
flows associated of up to the 50 year, 24 hour storm event. There is only one culvert
(M585) in the Sheridan Beach neighborhood that limits the capacity of the system to a
50-year event, 24 hour storm event.
Groundwater Assessment
• Groundwater within the watershed is hosted in relatively porous glacial outwash soils
composed primarily of sand and gravel. Groundwater contributes to stream baseflows
and to base lake levels, particularly where surface water bodies are in close proximity to
outwash deposits. Slower flow rates of groundwater allow for a time lag after rain events
that mitigates the effects of groundwater on flooding within the basin.
• In the northwest portion of the watershed above Lake Ballinger, along Highway 99,
outwash soils are either exposed at the surface or occur beneath 10-40 feet of till (stony,
clay-rich soils). Outwash aquifer water levels suggest that these shallow outwash deposits
may be available for infiltration of excess surface water runoff. The water infiltrated in
this area will likely discharge via groundwater into Hall Creek and Lake Ballinger, and the
lower reaches of McAleer Creek, but would not likely affect flooding due to the time lag
resulting from slower groundwater flow rates.
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Section 3—Watershed Characterization
Continued
Water Quality Assessment
• Water quality and habitat functions of Lake Ballinger and the downstream reaches of
McAleer Creek have been degraded by urbanization within the watershed.
• While Lake Ballinger currently meets the phosphorus levels required in the TMDL that
has been established for the lake by Ecology, the lake experiences summer algae blooms,
which impact water quality and interfere with the recreational uses of the lake.

Key Watershed Issues
Following the watershed characterization, the Staff Committee reviewed the data and
analysis and identified the four key watershed issues to be addressed in the Strategic Action
Plan. Next, the staff committee developed specific objectives and a list of possible causes
related to each of the identified watershed issues. A detailed table of the watershed issues,
goals, and causes is included in the Technical Memorandum #2 presented in Appendix E of
this report.
The project team also outlined service criteria for each watershed issue to define how much
flow reduction or water quality improvement is needed to achieve specific desired objectives.
For each major watershed issue, Service Criterion 1 defines a short term goal that would
provide a measurable benefit to the watershed. Service Criterion 2 represents the optimal,
long term goal desired for the watershed. The four major watershed issues, associated goals,
and service criteria are presented below.
Issue A: Lake Ballinger/Hall Creek Flooding
Description: Flooding of properties on Hall Creek and Lake Ballinger. Flooding can impact
the living spaces of five residences and yards and docks of other residences (See Figure 3-1
for historic flooding areas around Lake Ballinger).
Goal: Reduce/eliminate the frequency and severity of flooding in living spaces and yards.
Service Criteria 1 Short Term: Prevent structures, such as homes, from flooding, which
requires keeping the lake level below 279.3 feet
Service Criteria 2 Long Term: Prevent yards from flooding, which requires keeping the
lake level below 277.4 feet.
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Table 1 - Watershed Issues, Goals and Causes
Issue

Issues Description

Goal

Objectives

Possible Causes
1. Lack of flow control causing high runoff from areas developed prior to any flow
control stormwater regulations
2. Outdated stormwater flow control regulations

A

Hall Creek/Lake Ballinger Flooding:
Flooding of properties on Hall Creek and
Lake Ballinger. Flooding now impacts the
living spaces of three residences and yards
and docks of other residences

Reduce/eliminate the frequency and severity
of flooding in living spaces and yards.

B

Lake Ballinger Water Quality/Habitat:
Algae blooms in Lake Ballinger make it
undesirable for recreation.

Improve water quality for aquatic organisms
throughout the year (especially fish) and for
recreational use.

C

Downstream Flooding: Excessive flows
from upstream jurisidictions combined with
Downstream flows are causing flooding of
downstream properties. Flooding now
Reduce/eliminate the frequency and severity
impacts public, commercial and residential
of flooding in living spaces and yards.
properties on the north side of SR 522
(Towne Centre area) and many residences on
the south side of SR 522 (Sheridan Beach).

D

Downstream Water Quality/Habitat:
Improve flow regime and water quality
Elevated flows have elevated degraded habitat
thereby enhancing habitat and natural
through scour and sedimentation; pollutant
functions.
loading having degraded water quality.

3. Lack of tree vegetation cover for stormwater retention and evapotranspiration.
1. Reduce flood damage to homes, buildings
and infrastructure.

4. Lower priority given to maintaining existing infrastructure compared other services
provided by jurisdictions.
5. Undersized stormwater conveyance facilities pipes and culverts.
6. Encroachment/elimination of floodplain and buffer areas within natural flood
storage areas.
7. Soils with limited infiltration capabilities.

1. Reduce phosphorus concentrations in Lake
Ballinger.
1. Elevated nutrient input into the Lake Ballinger from fertilizers, detergents, and soil
2. Reduce phosphorus loadings.
erosion promote algae growth.
3. Implement/comply with the Lake Ballinger
Phosphorus TMDL
1. Lack of flow control causing high runoff from areas developed prior to any flow
control stormwater regulations
2. Outdated
Outdated stormwater flow control regulations
regulations
3. Lack of tree vegetation cover for stormwater retention and evapotranspiration.
1. Reduce flood damage to homes, buildings
and infrastructure.

1. Reduce peak flows from large storm events.
2. Reduce concentrations of fecal coliform,
dissolved oxygen, bacteria and toxins in
McAleer Creek.

K:\project\31300\31325\Reports\TechMemo2\Table 1\Table_1_MitigationAlternativesTable_Rev_060409.xls

4. Lower priority given to maintaining existing infrastructure compared other services
provided by jurisidictions.
5. Undersized stormwater conveyance facilities pipes and culverts.
6. Encroachment/elimination of floodplain and buffer areas within natural flood
storage areas.
7. Soils with limited infiltration capabilities.
1. Existing levels of flow control are not sufficient to decrease high flows that
increase scour and sedimentation.
2. Existing levels of water quality treatment are not sufficient to support desired level
of water quality and habitat within McAleer Creek and its tributaries.
3. Natural floodplain has been encroached upon and/or eliminated.
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Section 3—Watershed Characterization
Continued
Issue D: Downstream Water Quality/Habitat
Description: Elevated flows have degraded habitat through scour and sedimentation;
pollutant loadings have degraded water quality and increased fish mortality.
Goal: Improve flow regime and water quality, thereby enhancing habitat and natural
functions.
Service Criteria 1 Short Term: Reduce flow rates so that some critical habitat function can
be restored to a level which will increase a sustainable population and healthy of fish and
other aquatic organisms
Service Criteria 2 Long Term: Establish an in-stream habitat environment that supports
salmonids and other organisms.
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Section 4—Development/Selection of
Potential Actions
Step 2: Identify Potential Watershed Enhancement Actions
The second step in the development of the Strategic Action Plan was to identify, rate and
rank and evaluate potential actions to reduce flooding and enhance water quality. The major
activities in this task were:
• Define the problem – quantify historic flooding conditions.
• Define evaluation criteria to score and rank potential actions.
• Perform Level I analysis to identify and rank potential actions.
• Conduct an engineering analysis to evaluate the effectiveness of potential actions related
to flood reduction.
• Perform Level II analysis to evaluate the highly ranked potential actions.
• Develop a summary of costs for each of the highly ranked potential actions.
• Perform a Level III analysis to select the highest ranked potential actions to recommend
for inclusion in the strategic action plan.
Each potential action was put through a three step planning and pre-engineering analysis, as
illustrated in Figure 4-1. The analysis is summarized in this section with the complete
analysis documented in the Technical Memorandum #2 presented in Appendix E of this
report.

Figure 4-1: Pre-Engineering Analysis Approach
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Section 4—Development/Selection of
Potential Actions
Continued
Following the completion of the planning and pre-engineering analysis, the results of the
evaluation of potential actions were presented to the Forum, staff committee, and public for
review and comment. Stakeholders provided comments and suggestions on the ranking and
selection of potential actions. Those comments are included as Appendix I of Technical
Memorandum #2 and were integrated into the development of this Strategic Action Plan in
Section 5.

Planning and Pre-Engineering Analysis
The Planning and Pre-Engineering analysis presented in Technical Memorandum #2
focused on identifying and evaluating potential actions to address flooding problems around
Lake Ballinger and in the lower reaches of McAleer Creek.
Evaluation Criteria
All potential actions developed with this project were evaluated for their possible
contribution toward watershed improvement. The project team developed three major
scoring and ranking criteria that were used through the planning and pre-engineering analysis
as well as in the development of the projects and priorities presented in the Strategic Action
Plan. The three evaluation criteria used in this project are:
1. Effectiveness – The potential action’s ability to reduce flooding and/or enhance water
quality or habitat.
2. Cost/Benefit – The value of the flow reduction or water quality benefit relative to the
cost of the project.
3. Ability to Implement – The complexity of design, availability of materials, level of
permitting, and the need for additional technical studies. Potential conflicts with
established water rights, regional watershed objectives or salmon enhancement
objectives were also considered.
All scoring and ranking was based on a qualitative assessment of the preliminary project
concepts. The scoring methodology is discussed in Technical Memorandum #2, with more
detailed information on the ranking criteria being presented in Appendix F of this report.
Conceptual Methods to Address Watershed Issues
After the issues, goals and the evaluation criteria were established and the service criteria and
ranking/rating criteria were established, the project team worked to identify an extensive list
of potential actions to address each of the major watershed issues. The process first included
developing conceptual methods to address Lake Ballinger upper watershed issues as depicted
in Figure 4-2 and the downstream McAleer Creek watershed issues as shown in Figure 4-3.
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Section 4—Development/Selection of
Potential Actions
Continued

Figure 4-2: Conceptual Methods to Address Lake Ballinger Flooding

Figure 4-3: Conceptual Methods to Address Downstream Flooding
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Section 4—Development/Selection of
Potential Actions
Continued
Three-Level Engineering Analysis
After developing the conceptual ideas discussed above, additional discussions were held to
develop an initial list of 116 potential actions3 that could address one or more of the four
major watershed issues. Potential actions were placed into three groups depending on the
anticipated timeframe to complete the action: short-term (1-3 years), mid-term (4-6 years),
and longer-term (greater than 6 years). Each action was scored based on the established
evaluation criteria. This concluded the Level I engineering analysis.
The Level II analysis included an engineering evaluation to gauge the potential benefit of
some of the higher ranked potential actions. The engineering analysis focused on regional
facilities, high flow bypass lines, and the use of low impact development (LID) techniques.
The results of this evaluation were used in the Level II analysis to adjust relative rankings of
potential actions.
Finally, the Level III analysis looked at potential actions in further detail in terms of concept
description, expected performance, phasing opportunities, conceptual cost, permitting
requirements and implementation schedule. All costs are in 2009 dollars and are based on
best engineering estimates. The results of the Level III analysis was a list of 17 highly ranked
projects for consideration for the Strategic Action Plan. Those projects and their estimated
cost are shown in Table 4-1. This was used as an initial set of preliminary recommendations
to solicit comments and feedback from interested stakeholders.
Table 4-1: Summary of Costs for Highest Ranked Potential Actions
Potential Actions

Preliminary Cost
Estimate1

Issue A: Lake Ballinger/Hall Creek Flooding2
Flood-proofing Residents and Structures (Privately initiated)
(8 Homes: 5 on Lake Ballinger, 3 on Hall Creek)
Purchase Flood-Prone Residential Properties
(8 Homes: 5 on Lake Ballinger, 3 on Hall Creek)
Modify Weir at Lake Ballinger, Develop Lake Mangement Procedures
Plan3
Develop regional/local stormwater infiltration facility (Costs
Dependent on Engineering Approach and Land Values)

~$800,000
$4,000,000
$500,000
$12,000,000

Issue B: Lake Water Quality and Habitat
Water Quality Monitoring for Lake Ballinger

$100,000 annually

3

The number of potential actions was expanded through stakeholder comments as presented in Technical
Memorandum #2. The tables in Section 5 show the full list of all potential actions developed for this project.
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Section 4—Development/Selection of
Potential Actions
Continued
Table 4-1: Summary of Costs for Highest Ranked Potential Actions
Potential Actions
Continue TMDL Lake Ballinger Monitoring
Supplement Water Quality/Habitat Enhancement Plan for Lake
Ballinger
Design and Build LID BMP Retrofits (one rain garden on each of the
22,000 parcels = $22 million)
Phase II Municipal Stormwater Permit Implementation

Preliminary Cost
Estimate1
Already Funded
~$100,000 annually
~$100,000 annually
Varies by Jurisidcation

Issue C: Downstream Flooding
Flood-proofing Residential/Commerical Structures (Privately initiated)
(40 Homes)
Purchase Flood-Prone Residential Properties (20 homes)
Lyon Creek Towne Centre Bypass Line4
(This cost estimate does not include any channel conveyance capacity
upgrades or extensive permitting costs. )
Upgrade McAleer Creek Culvert M5854

~$4,000,000
$10,000,000
$3,400,000
$250,000

Issue D: Downstream Water Quality and Habitat
Water Quality Monitoring for McAleer Creek
Water Quality/Habitat Enhancement Plan for McAleer Creek
Design and Build LID BMP Retrofits
Phase II Municipal Stormwater Permit Implementation (see text
below)

$100,000 annually
$250,000-$500,000
~$100,000 annually
Varies by Jurisidcation

1 Costs shown are preliminary planning level cost estimates and will require additional analyses to develop more
accurate cost estimates. Refer to Appendix H of Technical Memorandum #2 for cost estimates.
2 Hall Creek CIP projects, already funded by the City of Mountlake Terrace will help address this problem;
however, they have not been included in the Level I Analysis because they are already scheduled for
implementation by the City.
3 Feasibility Study only. Excludes final design, permitting and construction costs. Costs reduced from $1M in
Technical Memorandum #2 (See Table 4 of this document) to $500,000.
4Does not include channel conveyance capacity upgrades or permitting costs.

All five cities have been identified by as Phase II Municipal Stormwater Permit communities
and will need to comply with the requirements of the Western Washington Phase II
Municipal Stormwater Permit issued January 17, 2007. Snohomish County has been
identified as a Phase I Municipal Stormwater Permit community (those with a population of
100,000 or more) and must comply with the Phase I Municipal Stormwater Permit issued
January 17, 2007. Implementation of both the Phase I and Phase II Permits will help

4

Lyon Creek is not in the purview of the Watershed Forum.
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Section 4—Development/Selection of
Potential Actions
Continued
decrease pollutant loading in the watershed and achieve water quality standards as defined in
the Federal Clean Water Action (CWA).
Under the Municipal Stormwater Permits, jurisdictions are required to implement some
activities that will help improve water quality in the watershed. These activities include:
1. Develop an Illicit Discharge Detection and Elimination Program (IDDE) which helps
find and remove pollutant loading in the watershed.
2. Develop a program for Controlling Runoff from New Development, Redevelopment
and Construction sites which includes basin planning and requires mitigation for the
impact of new impervious surfaces, including Low Impact Development techniques, and
pollutant loading (can include phosphorus control).
3. Develop a Pollution Prevention Plan for all municipal maintenance operations such as
catch basin cleaning, street sweeping and maintenance of stormwater quality and
quantity control devices.
4. Develop a Public Education and Outreach program to inform the public on how to
decrease their contribution of pollutant loading from such things as fertilizers, household
item and automobile oil.
Widespread implementation of these programs and activities will help reduce pollutants
being discharged into McAleer Creek and Lake Ballinger. However, additional measures may
be needed over time to reduce the effects of historic water quality degradation.

Refinement of Potential Actions
The potential action identification, analysis, and preliminary recommendations presented in
Technical Memorandum #2 were used as a tool to solicit feedback and comment from
interested stakeholders. The information was posted on the project website and a Forum
meeting in March 2009 was organized to provide an opportunity for public comment
concerning this analysis and initial set of recommendations. A list of those providing
comment at the March 2009 meeting is included in Appendix C of Technical Memorandum
#2. In addition, all those providing comment were asked to submit written comments for
the official public record. All written comments are included as an appendix to Technical
Memorandum #2.
The comments that were received covered a wide range of issues. Many jurisdictions offered
clarification to the projects they are currently working on or requested refinements to the
potential actions to better integrate studies or preliminary analysis completed to date. Public
comments focused primarily on incorporating additional projects into the recommendations
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Section 4—Development/Selection of
Potential Actions
Continued
to address water quality and habitat concerns in both Lake Ballinger and the lower reaches
of McAleer Creek. All of the public and stakeholder suggested actions have been
incorporated into the Strategic Action Plan presented in Section 5. In addition, the
comments and public input were utilized in selecting priority projects for initial
implementation, as presented in Section 5.
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Section 5—Elements of the Strategic Action Plan
Strategic Action Plan
This section presents the elements of the Lake Ballinger/McAleer Creek Watershed Strategic
Action Plan. The process to develop the Strategic Action Plan priorities included first
assembling tables of the potential actions to address each of the watershed issues. The
project team then identified implementation priorities and outlined a preliminary
implementation schedule, as described below. The focus of the implementation priorities is
to begin short term actions and initiate the planning needed for implementation of the
longer-term actions to enhance the Lake Ballinger/McAleer Creek watershed. This will be
accomplished by integrating the flow control projects with the water quality/habitat
enhancement activities in order to establish a watershed based approach to enhancing the
watershed.

Action Plan Screening Matrices
The potential actions to address each of the four major watershed issues are presented in
Tables 5-1 through 5-4. These are the actions that scored the highest in the Level I analysis
from Technical Memorandum #2, as well as the projects and activities identified through the
public comment period(s). These tables show a full suite of capital projects and operational
activities to be used to address the challenges within the Lake Ballinger/McAleer Creek
watershed. Potential actions are presented based on the amount of time that it will likely take
to fully implement the project or activity. Each action has been given a unique identifier
number that is referenced in the tables throughout the remainder of this section. These
tables will be used by the Forum to identify priority projects for implementation throughout
the Watershed Area.
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Table 5-1 - Evaluation of Potential Actions to Address Watershed Issue A
Flooding of Properties on Hall Creek and Lake Ballinger
Option Evaluation Criteria*

Actions to Address Causes

Completion Time

Action Type

Capital

Short Term
(1-3 Years)

Action Number
(See key listing
below)

Effectiveness
(flow or water
quality)
5
5
1
1
1
1
1
1
1
3

Cost/Benefit
4
4
1
1
1
1
1
5
5
2

Ability to
Implement
2
2
4
4
4
3
3
5
3
3

Total Score
(Max 15)
11
11
6
6
6
5
5
11
9
8

1
3
2
2
1
1
1

2
5
2
3
2
1
3

5
2
3
2
3
4
2

8
8
7
7
6
6
6

Education Program: What every citizen can do to help (examples: plant trees, reduce use of fertilizer, etc.)
Remap the FEMA Flood Boundary at Lake Ballinger.
Evaluate feasibilty and effectiveness of new regional stormwater detention and/or infiltration facilities upstream of Lake Ballinger.
(Outside SR 99 and I-5 corridors.) Note: Regional Detention alternatives will consider constructed wetland, open pond and buried
vault options.

1
1
2

2
3
3

2
4
3

5
8
8

Commercial property flow control retrofits
Enlarge/retrofit existing flow control systems upstream of Lake Ballinger including Chase Lake, Echo Lake and Hall Lake.

1
1

2
2

1
1

4
4

Street improvements with green street approach to residential, commercial, development, and public roadway improvements.

1

1

2

4

AMO-1
AMO-2
AMO-3

Modify weir to improve the ability to manage the level of the lake; also establish new seasonal lake levels.
Require reforestation and tree planting tree/vegetation retention for both new development and redevelopment.
Change zoning and allowable development/redevelopment to reduce stormwater volume impacts

AMO-4

Purchase property (or work with homeowners) along Hall Creek where flooding or erosion/degradation is occurring.

4
1
1
2

5
2
3
2

1
3
2
2

10
6
6
6

ALC-1
ALC-2
ALC-3
ALC-4
ALC-5
ALC-6
ALC-7
ALC-8

Flood-proofing — elevate structure, relocate structure, floodwall or levee. (Private funding.)
High flow bypass system from Lake Ballinger to Lake Washington
SR 99 flow control and infiltration retrofit upstream of Lake Ballinger
I-5 corridor detention/infiltration retrofit upstream of Lake Ballinger
High flow bypass system from Lake Ballinger to regional detention downstream within McAleer Basin.
Transfer of water (peak flows) by pumping to adjacent watershed for discharge to Puget Sound or Lake Washington
Long-term commitment and program to design and build LID BMPs to retrofit existing infrastructure.
Modification/Dredging of Lake Basin to increase lake storage and peak flow storage/detention.

5
5
2
2
3
3
1
3

4
2
3
3
2
2
2
1

1
2
2
2
2
1
3
1

10
9
7
7
7
6
6
5

ASC-1
ASC-2
ASC-3
ASC-4
ASC-5
ASC-6
ASC-7
ASO-1
ASO-2
ASO-3

Operational

ASO-4
ASO-5
ASO-6
ASO-7
ASO-8
ASO-9
ASO-10
ASO-11
AMC-1
AMC-2

Capital

AMC-4

Medium Term
(4-6 Years)

AMC-5

Operational

Long Term
(Greater Than 6
Years)

AMC-3

Capital

Evaluation Criteria
*See Project Selection and Evaluation Process in
Appendix F of the Strategic Action Plan.

Potential Action
Flood-proofing — wet or dry floodproofing. (Private funding.)
Buyout flood-prone properties around Lake Ballinger and other properties within the flooding prone/problem areas.
Culvert replacement
LID BMP retrofits by Residences (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Businesses (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Cities (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
Install porous pavement in parking lots.
Coordinated hot spot checking & prioritized cleaning of stormwater facilities
Volunteer Groups: For public education; spot checks; coordination and collaboration
Refine existing permit with Fish and Wildlife for Mountlake Terrace for maintaining and keeping Hall Creek and McAleer Creek
free from obstructions. Continue to perform regular maintenance on the Creeks to remove debris and other barriers.
Flood-proofing education
Establish Runoff Reduction targets for each jurisdiction. Lower runoff rates each year.
Require Low Impact Development - Implement common mandatory LID codes and regulations in all jurisdictions.
After property buy-out on Lake Ballinger, convert space to a absorptive buffer and wetland.
Require more stringent flow control regulations for all development/redevelopment.
Annual LID Retrofit Program that identifies and evaluates projects and provides incentives.
Adopt regulations that require the 2005 Ecology Stormwater Management Manual or equivalent for Western Washington for lots
greater than 1 acre.

Action Number Code
Issue:
A = Lake Ballinger/Hall Creek Flooding
B = Lake Ballinger Water Quality/Habitat
C = Downstream Flooding
D = Downstream Water Quality/Habitat

Project Length:
Action Type:
S = Short-Term (1-3 years)
C = Capital
M = Medium-Term (4-6 years)
O = Operational
L = Long-Term (Greater than 6-years)

K:\project\31300\31325\Reports\Strategic Action Plan\Final SAP 0509\Final SAP Materials (non PDF)\Table 5-1 to 5-4 SAP Implementation Priorities edits 5_6_09.xls

Scoring:
5= High
4 = Medium-High
3 = Medium
2 = Medium Low
1 = Low

Acronyms:
LID: Low Impact Development
BMP: Best Management Practices

Table 5-2: Evaluation of Potential Actions to Address Watershed Issue B
Lake Ballinger Water Quality/Habitat
(Algae blooms in Lake Ballinger make it undesirable for recreation)
Option Evaluation Criteria*

Actions to Address Causes

Completion Time

Action Type

Capital

Short Term
(1-3 Years)

Operational

Action Number (See
key listing below)
BSC-1
BSC-2
BSC-3
BSC-4
BSC-5
BSC-6
BSC-7
BSO-1
BSO-2
BSO-3
BSO-4
BSO-5
BSO-6
BSO-7
BSO-8
BSO-9

Effectiveness
(flow or water
quality)
4
3
2
1
1
1
1
4
3
1
2
3
1
2

Cost/Benefit
3
3
1
1
1
1
1
4
3
5
2
3
5
1

Ability to
Implement
2
3
3
4
4
3
2
2
5
5
5
3
3
4

Total Score
(Max 15)
10
9
6
6
6
5
4
11
11
11
9
9
9
7

1
1

1
2

4
2

6
5

Retrofit water quality treatment throughout basin

3

3

2

8

Construct new regional water quality facilities
Commercial property water quality retrofits
Street improvements with green street approach to residential, commercial, development, and public roadway improvements.

2
1
1

3
2
1

2
1
2

7
4
4

Water Quality Monitoring for Lake Ballinger
Continue to implement the 1986 Lake Ballinger Restoration Project finding for Water Quality/Habitat Enhancement for Lake Ballinger
Require reforestation and tree planting tree/vegetation retention for both new development and redevelopment - route stormwater to reforested areas.
Change zoning and allowable development to reduce water quality impacts
SR 99 water quality retrofit upstream of Lake Ballinger
I-5 corridor water quality upstream of Lake Ballinger
Retrofit stream habitat for salmon through water quality improvements
Long-term commitment and program to design and build LID BMPs to retrofit existing infrastructure.

1
1
2
1
3
4
4
3
2

4
4
2
2
3
2
3
2
2

4
4
3
2
3
3
1
3
2

9
9
7
5
9
9
8
8
6

Potential Action
Alum treatment in Lake Ballinger
Modify the Hypolimnetic Pipe System at Lake Ballinger to meet water quality discharge requirements per Ecology direction.
Inatall passive oxygen diffusers requring no pump but requires ongoing refillable oxygen tanks.
LID BMP retrofits by Residences (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Businesses (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Cities (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
SolarBee lake circulation units
Designate Lake Ballinger as Phosphorus sensitive - apply phosphorus treatment standards within watershed
NPDES Phase II Permit Implementation
Continue TMDL Lake Ballinger Monitoring
Require LID ordinance - Implement common mandatory LID codes and regulations in all jurisdictions.
Adopt more stringent regulations than the 2005 Ecology Manual for lots less than 1 acre.
Volunteer Groups: For public education; coordination and collaboration
Create an incentive program to reduce urban pollutant loading (toxics), stream-side property owners to replace lawns with native planting, remove armored stream banks,
and replace lawns that extend to the streams with vegetative buffers and remove invasive species.
Annual LID Retrofit Program that IDs projects and incentives.
Education Program: What every citizen and business can do to help (examples: Waterfowl control, plant trees, reduce use of fertilizer, etc.). Encourage no dumping.

BMC-1
Capital
Medium Term
(4-6 Years)

BMC-4

Operational

Long Term
(Greater Than 6
Years)

BMC-2
BMC-3

Capital

BMO-1
BMO-2
BMO-3
BMO-4
BLC-1
BLC-2
BLC-3
BLC-4
BLC-5

Evaluation Criteria
Evaluation Criteria
*See Project Selection and Evaluation Process in
Appendix E of the Strategic Action Plan.

Create low elevation flood plains to slow stream velocities at flood stage.
Action Number Code
Issue:
A = Lake Ballinger/Hall Creek Flooding
B = Lake Ballinger Water Quality/Habitat
C = Downstream Flooding
D = Downstream Water Quality/Habitat

Project Length:
Action Type:
S = Short-Term (1-3 years)
C = Capital
M = Medium-Term (4-6 years)
O = Operational
L = Long-Term (Greater than 6-years)
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Scoring:
5= High
4 = Medium-High
3 = Medium
2 = Medium Low
1 = Low

Acronyms:
LID: Low Impact Development
BMP: Best Management Practices

Table 5-3: Evaluation of Potential Actions to Address Watershed Issue C
Downstream Flooding
(Excessive flows from upstream areas are causing flooding of downstream properties)
Option Evaluation Criteria*

Actions to Address Causes

Completion Time

Action Type

Capital

Short Term
(1-3 Years)

Operational

Action Number (See
key listing below)

Medium Term
(4-6 Years)

Operational

Long Term
(Greater Than 6
Years)

Capital

Evaluation Criteria
*See Project Selection and Evaluation Process in
Appendix E of the Strategic Action Plan.

2
4

1

4

6

1
1
1
1
1
2
3
1
2
1
1
1
1

1
1
1
5
2
2
5
2
2
3
1
2
3

4
3
3
3
5
4
2
4
3
3
4
2
4

6
5
5
9
8
8
8
7
7
7
6
5
8

CSC-1
CSC-3

Flood-proofing — wet or dry floodproofing. (Private Funding.)
Culvert replacement

5
1

CSC-4

LID BMP retrofits by Residences (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)

1

CSC-5
CSC-6
CSC-7
CSO-1
CSO-2
CSO-3
CSO-4
CSO-5
CSO-6
CSO-7
CSO-8
CSO-9
CMC-1

LID BMP retrofits by Businesses (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Cities (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
Install porous pavement in parking lots.
Volunteer Groups: For public education; coordination and collaboration Move to short term operational
Flood-proofing education
Coordinated hot spot checking & cleaning of stormwater facilities
Establish Runoff Reduction targets for each jurisdiction. Lower runoff rates each year.
Require more stringent flow control regulations for all development/redevelopment.
Require Low Impact Development - Implement common mandatory LID codes and regulations in all jurisdictions.
Adopt regulations that require the 2005 Ecology Stormwater Management Manual or equivalent for Western Washington for lots greater than 1 acre.
Annual LID Retrofit Program that IDs projects and incentives.
Education Program: What every citizen can do to help (example: plant trees etc.)
Remap the FEMA Flood Boundary at Sheridan Beach

2

3

2

8

CMC-3
CMC-4
CMC-5

Construct new regional stormwater detention and/or infiltration facilities within the McAleer Creek Basin. (Outside of SR 99 and I-5 corridors.) Note: Regional detention alternative
will consider constructed wetland, open pond and buried vault options.
Construct a berm or other wall type system to keep flow separated between Lyon Creek and McAleer Creek.
Widen and terrace stream channels (Restore Steam Channels in the process) to slow and improve capacity; spread water out in the flood plain.
Enlarge/retrofit existing detention system volumes downstream of Lake Ballinger.

2
1
1

2
2
2

2
2
1

6
5
4

CMC-6

Street improvements with green street approach to residential, commercial, development, and public roadway improvements.

1

1

2

4

CMC-7
CMO-1
CMO-2
CLC-1
CLC-2

Commercial property infiltration/detention retrofits
Require reforestation and tree planting tree/vegetation retention for both new development and redevelopment.
Change zoning and allowable development/redevelopment to reduce stormwater volume impacts
Flood-proofing — elevate structure, relocate structure, floodwall or levee. (Private Funding.)
High flow bypass system from Lake Ballinger to regional detention downstream within the McAleer Creek Basin.

1
1
1
5
4

2
5
3
4
2

1
3
3
1
2

4
9
7
10
8

CLC-3

Long-term commitment and program to design and build LID BMPs to retrofit existing infrastructure.

1

3

3

7

CLC-4
CLC-5
CLC-6
CLC-7

SR 99 flow control and infiltration retrofit upstream and downstream of Lake Ballinger
I-5 corridor detention/infiltration retrofit upstream of Lake Ballinger
High flow bypass system from Lake Ballinger to Lake Washington
Bypass lower subbasin(s) to Lake Washington (Bypasses an entire subbasin, not just diverting high flows)
Widen flood plain near Lake Washington. Cause all property along the stream channel to have a low elevation floodplain on both sides at least 3-times the stream width. Cause the
floodplains to be vegetated with trees.
Transfer of water (peak flows) by pumping to adjacent watershed for discharge to Puget Sound or Lake Washington
Remap the FEMA flood boundary in Sheridan Beach.
In locations of property buy out install provide full wetland restoration.
Buyout flood-prone properties in Sheridan Beach.
Remove flows from Lyon Creek

3
4
4
3

3
2
2
1

1
1
1
1

7
7
7
5

2

2

1

5

2
1
2
5
3

2
2
2
1
2

1
1
4
1
2

5
4
8
7
7

CLC-8

Operational

Ability to
Implement

Total Score
(Max 15)
11
8

Cost/Benefit
4
3

CMC-2
Capital

Potential Action

Effectiveness
(flow or water
quality)

CLC-9
CLC-10
CLO-1
CLO-2
CLO-3

Action Number Code
Issue:
A = Lake Ballinger/Hall Creek Flooding
B = Lake Ballinger Water Quality/Habitat
C = Downstream Flooding
D = Downstream Water Quality/Habitat

Project Length:
Action Type:
S = Short-Term (1-3 years)
C = Capital
M = Medium-Term (4-6 years)
O = Operational
L = Long-Term (Greater than 6-years)
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Scoring:
5= High
4 = Medium-High
3 = Medium
2 = Medium Low
1 = Low

1. LID is Low Impact
Development
2. BMP is Best Management
Practices

Table 5-4: Evaluation of Potential Actions to Address Watershed Issue D
Downstream Water Quality/Habitat
(Elevated flows have degraded habitat through scour and sedimentation)
Actions to Address Causes

Completion Time

Action Type

Option Evaluation Criteria*

Action Number (See
key listing below)
DSC-1
DSC-2

Capital

Short Term
(1-3 Years)
Operational

Capital

DSC-3
DSC-4
DSO-1
DSO-2
DSO-3
DSO-4
DSO-5
DSO-6
DSO-7
DMC-1
DMC-2
DMC-3
DMC-4

Medium Term
(4-6 Years)
Operational

DMO-1
DMO-2
DMO-3
DMO-4

Long Term
(Greater Than 6
Years)

Capital

Evaluation Criteria
*See Project Selection and Evaluation Process in
Appendix E of the Strategic Action Plan.

DLC-1
DLC-2
DLC-3

Potential Action
LID BMP retrofits by Residences (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
LID BMP retrofits by Businesses (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)
Purchase (or work with homeowners who own) floodable property within 300-feet of the stream channel, from the uphill areas
of flooding to Lake Washington to eliminate causes of salmon mortality.
LID BMP retrofits by Cities (includes rain barrels, rain gardens, pervious surfaces, green roofs, vegetated swales)

Effectiveness
(flow or water
quality)
1
1
2

Cost/Benefit
1
1
1

Ability to
Implement
4
4
3

Total Score
(Max 15)
6
6
6

1

1

3

5

NPDES Phase II Permit Implementation
Volunteer Groups: For public education; coordination and collaboration
Require more stringent water quality regulations for all development/redevelopment.
Require LID - Implement common mandatory LID codes and regulations in all jurisdictions.
Adopt more stringent regulations than the 2005 Ecology Manual for lots greater than 1 acre.
Annual LID Retrofit Program that IDs projects and incentives.
Education Program: What every citizen can do to help (examples: plant trees, reduce use of fertilizer, etc.)

3
1
1
1
1
1
1

3
5
3
3
3
1
2

5
3
5
4
3
4
2

11
9
9
8
7
6
5

Remove barriers to passage for salmonids, for the length of McAleer Creek.
Construct new regional water quality facilities

4
2

2
3

2
2

8
7

Commercial property water quality retrofits.
Street improvements with green street approach to residential, commercial, development, and public roadway improvements.

1
1

2
1

1
2

4
4

Water Quality/Habitat Enhancement Plan for McAleer Creek
Water Quality Monitoring on McAleer Creek
Change zoning and allowable development to reduce stormwater water quality impacts.
Require reforestation and tree planting tree/vegetation retention for both new development and redevelopment.

1
1
1
1

4
4
3
1

4
4
3
3

9
9
7
5

Long-term commitment and program to design and build LID BMPs to retrofit existing infrastructure.
Retrofit stream habitat for salmon through water quality improvements

3
4
2

2
3
2

3
1
2

8
8
6

Create low elevation flood plains to slow the velocity of stream flow at flood stage.
Action Number Code
Issue:
A = Lake Ballinger/Hall Creek Flooding
B = Lake Ballinger Water Quality/Habitat
C = Downstream Flooding
D = Downstream Water Quality/Habitat

Project Length:
Action Type:
S = Short-Term (1-3 years)
C = Capital
M = Medium-Term (4-6 years)
O = Operational
L = Long-Term (Greater than 6-years)
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Scoring:
5= High
4 = Medium-High
3 = Medium
2 = Medium Low
1 = Low

Acronyms:
1. LID is Low Impact
Development
2. BMP is Best Management
Practices

Section 5—Elements of the Strategic Action Plan
Continued

Implementation Priorities
Based on input from the various stakeholder groups, the public, forum members, and
technical staff, an initial set of implementation priorities have been identified. The priorities
include two to three of the higher scoring potential actions under each watershed issue. The
implementation priorities were identified based on:
• Ranking and rating criteria (scoring) to establish relative benefit of each action.
• Project cost and available funding opportunities.
• Complexity of analysis, design, and permitting.
• Public and government support for potential actions.
• Inter-relationship of projects (i.e. replacing culvert M585 on McAleer Creek should be
completed in conjunction with increasing the capacity of the downstream channel.)
The initial implementation presented in Table 5-5 shows the highest two or three priority
actions for each watershed issue. Additional priority actions can be added to these tables as
they are selected by the Forum for implementation. (Note that these tables present only one
possible set or grouping of actions that can be used to meet the identified watershed
objectives. Other combinations of potential actions and implementation steps are possible
and could be used to reach similar watershed objectives.)
The Strategic Action Plan is a living document. Implementation priorities and selected
actions should be reviewed on an annual basis and adjusted as needed based on planned and
completed actions. Any action taken or project completed has the potential to impact the
need, relevance, and potential benefit of other projects in the watershed. For example,
elevating or purchasing homes along the south end of Lake Ballinger may reduce the flood
protection benefit from modifying the existing weir structure (though there may still be
operational benefits in modifying the structure). The interrelationship between potential
actions shows the need for ongoing coordination among the Forum jurisdictions as well as
annual review and adjustments to this implementation plan.
Table 5-5 presents the initial implementation priorities for the four major watershed issues.
The colored bars represent a preliminary project schedule for each of the action items. Table
5-6 provides additional details on the tasks needed to complete these actions within the
given time frames.
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Section 5—Elements of the Strategic Action Plan
Continued
Table 5-5: Implementation Priorities and Time Frames
Action
Number

Description

Short
Term
(1-3
Years)

Medium
Term
(4-6
Years)

Long
Term
(6+
Years)

X

X

X

Issue A: Lake Ballinger/Hall Creek Flooding Actions

ASC-1
ALC-1
AMO-1
AMC-1

Floodproofing of homes at south end of
Lake Ballinger (Privately initiated)
Lake Ballinger weir modification
FEMA Floodplain Boundary Mapping at
Lake Ballinger

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Issue B: Lake Ballinger Water Quality/Habitat Actions

BSO-2&3

BSC-2
BMO-2
BLC-4

Enhance water quality protection activities
in compliance with Phase II Stormwater
Permit and TMDL
Restart operation of Hypolimnetic Pipe
System
Water Quality/Habitat Enhancement Plan
for Lake Ballinger
LID Retrofit of Existing Infrastructure

X

X

Issue C: Downstream Flooding Actions

CSC-3 &
CMC-4
CMC-3
CLC-1
CLC-1
CMC-1

Culvert Replacement and associated
Channel Widening on McAleer Creek
(M585)
Prevent Lyon Creek Flows from Entering
McAleer Creek*
Floodproofing structures on lower
McAleer Creek (Privately initiated)
FEMA Floodplain Boundary Mapping at
Sheridan Beach

X

Issue D: Downstream Water Quality/Habitat Actions

DSO-1

DMC-1
DMO-1
DLC-1

Enhance water quality protection activities
in compliance with Phase II Stormwater
Permit
Remove Barriers to Fish Passage on
McAleer Creek
Water Quality/Habitat Enhancement Plan
for McAleer Creek
LID Retrofit of Existing Infrastructure
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Section 5—Elements of the Strategic Action Plan
Continued
*Preventing Lyon Creek flows from entering the McAleer Creek watershed is an important part of the solution
for preventing flooding in the lower reaches of McAleer Creek. However, completing such a project has been
determined to be outside the purview of the Lake Ballinger/McAleer Creek Watershed Forum.

Short Term Implementation Priorities (1–3 Years)
Table 5-6 outlines the tasks that could occur within the next one to three years (2010-2012)
to begin work on the higher priority actions selected for initial implementation. Activities are
presented below based on the watershed issue that they aim to address, with Action
Numbers correlated to reference Tables 5-1 through 5-4. Note that many of these short term
tasks are related to the initial tasks associated with implementation of medium term and long
term potential actions.
Medium Term Implementation Priorities
Table 5-6 also identifies the tasks identified to occur over the next four to six years (20132015) to continue work on the high priority actions selected for initial implementation.
These tasks should follow the completion of the short term priority tasks. As the Forum
members select additional actions for implementation, this table will need to be revised to
reflect changing priorities.
Long Term Implementation Priorities
In addition, Table 5-6 identifies the tasks that are scheduled to occur for six or more years
from now (2015+). The intent of the long-term priorities is to continue work on the high
priority actions selected for initial implementation. These tasks should follow the completion
of the medium term priority tasks identified in Table 5-7. Again, as the Forum members
select additional actions for implementation, this table will need to be revised to reflect
changing priorities.
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Table 5-6: Recommended Forum Implementation Priorities
Hall Creek/Lake Ballinge: Flow

Issue A Actions

Action ID

Project

Short Term Tasks (1-3 Years)

ASC-1
ALC-1

Floodproofing of homes at south end of • Raise homes, construct landscaped
Lake Ballinger that have experienced
berms/floodwall or other means to protect
damaging floods.
homes at south end of Lake Ballinger and on
Hall Creek ($800K: $100K for 8 Homes) Note:
These costs will likely need to be addressed by
indivdual home owners.

•
If short term landscaping options are
not adequate, then select structures that
may need to be elevated. ($1M: $200K for 5
Homes) Note: These costs will likley need
to be addressed by individual home owners.

AMC-1

FEMA Floodplain Boundary Mapping
at Lake Ballinger

•
Implement a detailed floodplain
mapping study to be paid for by local
agencies to delineate the FEMA base flood
elevation.

AMO-1

Lake Ballinger weir modification

• Short term refinement of existing weir.
($10K) OR
• Begin regional efforts to develop, permit,
and implement recommendations of the
2008 Lake Level Study.
• Design, permit, and construct lake level
modifications ($500K).

Medium Term Tasks (4-6 Years)

Long Term Tasks (Greater than 6 Years)

• May require more than 6 years to
acquire funding and complete.

•

Action complete. ($0)

•

Action complete. ($0)

•

Action complete ($0)

•

Action complete ($0)

Table 5-6: Recommended Forum Implementation Priorities
Lake Ballinger: Water Quality/Habitat

Issue B Actions

Action ID

Project

Short Term Tasks (1-3 Years)

BSO-2&3

Enhance water quality protection by
meeting regulatory program
requirements (Phase II Municipal
Stormwater Permit and TMDL)

Medium Term Tasks (4-6 Years)

Long Term Tasks (Greater than 6 Years)

• Codes: Update existing stormwater
municipal codes to require water quality and
Low Impact Development Best
Management Practices.

• Continue short term priority water
quality enhancement activities per the
NPDES permit.

• Continue operational practices to
reduce pollutant loads to surface waters.

• Illicit Discharge Detection &
Elimination: Adopt illicit discharge
ordinances and implement illicit discharge
identification and enforcement programs. ($0-: Included in NPDES compliance.)

• Action Complete. ($0)
• Continue with illicit discharge program
per applicable Phase II Municipal
Stormwater Permit requirements.

• Continue with illicit discharge program
per applicable Phase II Munipal Stormwater
Permit requirements.

• Annual Municipal Maintenance
Operations: Implement operation and
maintenance activities to protect water
quality (i.e. increased street sweeping, catch
basin cleaning, facility inspections, etc). ($-0: Included in NPDES Compliance.)

• Ongoing annual NPDES activity
performed by each agency. ($0: Included in
NPDES Permit.)

• Ongoing annual NPDES activity
performed by each agency. ($0: Included in
NPDES Permit.)

Table 5-6: Recommended Forum Implementation Priorities
• Public Education: Establish public
education plans and implement programs to
reduce residential and commercial pollutant
contributors. ($-0-: Included in NPDES
compliance.)

BSC-2

Restart operation of Hypolimnetic Pipe
System

• Review and update TMDL and Lake
Management Plan to outline phosphorus
control priorities. ($-0- : Update performed
by Staff Committee.)
• Meet with Ecology to discuss pipe system
and identify additional technical data
required for approval. ($-0- : Performed by
Staff Committee.)
• Conduct technical analysis to support
restart of Hypolimnetic Pipe System. (Costs
To Be Determined)
• Present results to Ecology and obtain
approval for pipe restart. ($-0- : To be
performed by Staff Committee.)

BMO-2

Implement Water Quality/Habitat
Enhancement Plan for Lake Ballinger

• Continue Water Quality Monitoring on
Lake Ballinger. ($15K annually)
• Refine and enhance continuing
Iimplemention of the Lake Ballinger
Restoration Project Phase III Final Report
in 1986 commissioned by the City of
Mountlake Terrace as directed by the staff
committee. ($100K)

• Ongoing annual NPDES activity
performed by each agency. ($0: Included in
NPDES Permit.)

• Ongoing annual NPDES activity
performed by each agency. ($0: Included in
NPDES Permit.)

•

• Continue TMDL Monitoring on Lake
Ballinger. ($15K annually)
• Continue to Implement the Lake
Ballinger Restoration Project Phase III
Final Report in 1986 commissioned by the
City of Mountlake Terrace as directed by
Staff Committee. ($100K Annually)

Action complete. ($0)

• Continue TMDL Monitoring on Lake
Ballinger. ($15K annually)
• Continue Lake Ballinger Restoration
Plan Implementation. ($100K Annually)
• Review annually and adjust WQ
monitoring Plan accordingly; focus on
identifying pollution sources to the Lake.

Table 5-6: Recommended Forum Implementation Priorities
BLC-4

LID Retrofit of Existing
Infrastructure

•
Identify property owners interested
in installing a rain garden or rainwater
harvesting system or replacing driveways
with permeable pavement. ($50K annually
for each agency, total costs to implement all
activities listed under this action)
• Provide technical assistance and
monetary incentives to projects as funding
is available.
• Identify potential LID
retrofit opportunities on publicly owned
properties.
•
Develop an LID education program
to encourage the use of LID techniques.

McAleer Creek: Downstream Flow Controls

Issue C Actions

Action ID

Project

Short Term Tasks (1-3 Years)

CSC-3 & CMC-4

Culvert Replacement and associated
Channel Widening on McAleer Creek
(M585)

CMC-1

FEMA Floodplain Boundary Mapping
at Sheridan Beach.

• Identify funding for culvert M585.
• Design and construct new M585 culvert.
Note: The design and construction of the
new M585 culvert will need to include an
evaluation of the capacity of the
downstream McAleer Creek channel and
expected water level in this reach compared
to the finished floor elevation of homes if
M585 is replaced ($250K).

• Continue to identify property owners
interested in a LID retrofit. Provide
technical support and monetary incentives
as funding is available.($50K Annually Per
Agency)
•
Consider increased incentives to promote
LID retrofits within the watershed.
•
LID retrofit is an ongoing annual
activity.

• Continue to identify property owners
interested in a LID retrofit. Provide
technical support and monetary incentives
as funding is available.($50K Annually Per
Agency)
•
Construct LID retrofits on public
properties. ($50K Annually Per Agency)
•
Continue to provide education
opportunities for LID techniques.

Medium Term Tasks (4-6 Years)

Long Term Tasks (Greater than 6 Years)

• Design and construct projects as permits •
are issued, and as future funding is realized.
(Costs To Be Determined: ~$250K
annually)

•
Implement a detailed floodplain
mapping study to be paid for by local
agencies to delineate the FEMA base flood
elevation.

Action complete. ($0)

Table 5-6: Recommended Forum Implementation Priorities
CMC-3

Prevent Lyon Creek Flows from
Entering McAleer Creek*

*The construction of a structural system
to separate Lyon Creek flows from the
McAleer Creek watershed is outside the
purview of the Forum.

CLC-1

Floodproofing on McAleer Creek

• Track the development of a berm
system, bypass pipe, or other structural
mechanism to prevent Lyon Creek flows
from entering McAleer Creek. ($0Provided by Staff Committee)
• Provide support for such a project, as
opportunities arise. ($-0-: provided by
Forum members.

• Track progress on design, permiting and
construction of a structural system, such as
a high flow bypass, or berm systems, to
separate Lyon Creek flows from the lower
reaches of McAleer Creek.
•
Continue to provide support as
needed.

• Action complete. ($0)
• Evaluate long term effects on McAleer
Creek as the project is completed.

• Conduct study to assess downstream
flooding severity and to identify homes for
floodproofing. (Flood Mitigation Study with
Survey) ($250K)

• Identify funding and begin
floodproofing of homes along McAleer
Creek. ($2M: $100K for 20 homes) or
develop an equally effective alternative with
costs yet to be determined. Note: This
action may involve detailed floodplain
mapping to be paid for by local agencies.
The construction of floodproofing is to be
paid for by individual home owners.

•

McAleer Creek: Downstream Water
Quality/Habitat

Issue D Actions

Action ID

Project

Short Term Tasks

DSO-1

Enhance water quality protection
activities in compliance with NPDES
Permit

Medium Term Tasks

Action complete. ($0)

Long Term Tasks

• Codes: Existing stormwater municipal
codes to require water quality and Low
Impact Development Best Management
Practices. ($-0-: Performed by Staff
Committee members.)

• Continue short term priority water
quality enhancement activities. ($-0- Costs
are previously covered under NPDES
compliance.)

• Continue operational practices to
reduce pollutant loads to surface waters.
(Through annual funding of NPDES
TMDL Lake Level Management Plan and
1986 Lake Ballinger Restoration Projects.)
(See activities BSO 2&3 and BMO-2.)

• Illicit Discharge Detection &
Elimination: Adopt illicit discharge
ordinances and implement illicit discharge
identification programs. ($-0- Completed
under BSO2&3)

• Review proposed NPDES permit
changes and identify additional municipal
activities to protect water quality. ($-0Costs are previously covered in BSO 2&3.)

• Part of Annual NPDES compliance
program. ($-0- Costs are previously covered
in BSO 2&3.)

• Annual Maintenance: Implement
operation and maintenance activities to
protect water quality (i.e. increased street
sweeping, catch basin cleaning, facility
inspections, etc). ($0- Costs included under
BSO2&3)

• Conduct annual review of O/M
effectiveness, refine O/M program
accordingly ($-0- : no additional costs. Costs
included in BSO 2&4)

• Conduct annual review of O/M ($0: no
additional costs. Costs included in BSO2&3)

Table 5-6: Recommended Forum Implementation Priorities
• Public Education: Establish public
education plans and implement programs to
reduce residential and commercial pollutant
contributors. ($0: Costs included in BSO
2&3.)

• Conduct annual review of public
program; revise as needed. ($0: no
additional costs. Costs included in BSO
2&3.)

• Conduct public education annually. ($0:
no additional costs. Costs included in BSO
2&3.)

DMC-1

Remove Barriers to Fish Passage on
McAleer Creek

• Locate barriers and conduct preliminary
engineering.
• Identify designs, costs and permitting
required for construction.
• Lake Forest Park to continue working
with Adopt-a-Stream foundation to remove
fish barriers throughout the City.
($250K annually)

• Review modified flow regime (based on
completion of CMC-2) to identify fish
passage concerns.
• Continue to work with local
environmental groups to remove fish
barriers.
• Design culvert modifications and apply
for permits.
($250K Annually)

• Action complete. ($0)
(Note that additional terms and/or funding
may be needed to address all fish barriers.)

DMO-1

Implement Water Quality/Habitat
Enhancement Plan for McAleer Creek

• Develop water quality/habitat
monitoring plan and begin collecting
supporting data.
• Continue to work with StreamKeeepers
to support the existing stream monitoring
program.
($100K annually)

• Design/collect water quality monitoring
data and develop water quality/habitat
enhancement plan for McAleer Creek.
•
Begin implementation of plan
priorities.
($100K Annually)

• Continue implementation of plan
priorities. ($100K Annually)

DLC-1

LID Retrofit of Existing Infrastructure

• Identify property owners interested in
installing a rain garden or rainwater
harvesting system or replacing driveways
with permeable pavement. ($50K annually
for each agency, total costs to implement all
activities listed under this action)

• Continue to identify property owners
interested in a LID retrofit. Provide
technical support and monetary incentives
as funding is available. ($50K Annually Per
Agency)

• Continue to identify property owners
interested in a LID retrofit. Provide
technical support and monetary incentives
as funding is available. ($50K Annually per
Agency)

• Provide technical assistance and
monetary incentives to projects as funding
is available.
• Identify potential LID retrofit
opportunities on publicly owned properties.

• Construct LID retrofits on public
properties.($50K Annually Per Agency)

• Consider increased incentives to
promote LID retrofits within the
watershed.
• LID Retrofit is an ongoing annual
activity.

• Continue to provide education
opportunities for LID techniques.

• Develop an LID education program to
encourage use of LID techniques.

Note: 1. These are planning level cost estimates. Cost Estimates may differ when final engineering is completed.

Section 6—Implementation of Strategic Action Plan
Adoption and Implementation of the Strategic Action Plan
Implementation of the Strategic Action Plan will take the cooperation of all six municipal
agencies, coordination with permitting agencies, as well as support from the public, elected
officials and interested stakeholders. This section presents some of the logistical and
administrative considerations that will need to be addressed to implement the Strategic
Action Plan.
Initially, this Strategic Action Plan (Plan) will be presented to the Forum by the Staff
Committee. The Forum will review and discuss the plan with the public and the respective
groups of elected officials. Any final edits to the Plan will be completed at this time,
including the development of the final set of priorities and activities for funding. After the
plan is approved and adopted by the Forum, it will be presented to the legislative bodies of
the member jurisdictions for review and adoption.
Following adoption, with a clear set of prioritized activities and costs, an initial action plan
will be put together in order to identify and develop the various tools needed for
implementation. This initial set of tools will address how the highly ranked activities, as
selected and recommended by the Forum will be implemented, and will include:
• The development of a comprehensive funding strategy involving numerous potential
sources of revenue at the local regional, state, and federal levels;
• The development and use of an adaptive management program that would involve an
annual review and assessment of the Plan and the effectiveness of recommended
activities, using a monitoring program composed of a system of flow gauges and water
quality stations; and
• The identification of roles and responsibilities so that all parties know what is expected
of them and how they are to work together. This will likely take the form of one or more
interlocal agreements.

Tools for Adoption and Implementation
Funding
The Strategic Action Plan calls for significant projects to address the challenges in the Lake
Ballinger/McAleer Creek watershed. While some activities are operational and will be the
responsibility of each individual jurisdiction (i.e. adopting strict stormwater ordinances to
manage pollutant loads into the watershed), most capital projects will require a dedicated
funding source and cost sharing before much project progress can be made.
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Section 6—Implementation of Strategic Action Plan
Continued
Forum members have already initiated processes of asking for specific project funding at the
state and federal level. For example, the Forum has put in a request to Representative Jay
Inslee for $1.2 Million to fund modifications to the weir at the outlet of Lake Ballinger
(AMO-1) and replacement of culvert M585 on lower McAleer Creek (CSC-3).
Funding for the design and construction of identified projects, as well as funding for
ongoing studies and surface water/water quality monitoring, will be an ongoing challenge.
The Forum may consider applying for grants, loans, or state/federal budget designations to
fund the design and construction of individual projects. Another option being considered by
the Forum is the establishment of a watershed district similar to the King County Flood
Control District. A watershed district would have the ability to collect a fee to fund projects
and operations related to watershed management.
Need for Dedicated Staff Support

The Forum may also consider establishing funding to hire a watershed steward to facilitate
the implementation of this Strategic Action Plan, coordinate activities among the six
participating jurisdictions, and prepare requests and applications for future project funding.
Funding Strategy Recommended

The complexities surround funding will be an ongoing challenge for the Forum throughout
the implementation of the Strategic Action Plan. The Forum may consider conducting a
more extensive study of the potential funding opportunities. The study could identify and
evaluate each of the potential funding sources to determine the likely revenue from each
source as well as the advantages and challenges in tapping those revenue sources. The study
could also look at methods for dividing project costs among the Forum members in a
method that is fair and equitable to the participating jurisdictions.
Overview of Common Funding Approaches
A listing of four potential funding alternatives could be used by the Forum to fund potential
actions. It is ultimately the funding preferences of the Forum, as supported by the public,
that determine which and how many of these potential funding alternatives are to be realized
by the Forum.
Five financial options have been selected and are described in greater detail below.
1. Grants
2. Loans
3. Revenue Bonds
4. Special Purpose Districts
5. Member Jurisdiction Contributions
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Section 6—Implementation of Strategic Action Plan
Continued
Grants

Although increasingly competitive, the State operates two grant programs that are available
to cities and counties, including the State Centennial Clean Water Fund (CCWF) and the
Flood Control Assistance Account Program (FCAAP). These grants can be a good source of
planning, habitat, or water quality project funding. Awards can range up to $300,000 per
project, with adequate project justification.
Loans

The State's Public Works Trust Fund, State Revolving Fund (SRF), as well as the CCWF and
FCAAP, each contain loan programs for drainage and flood control related projects. Interest
rates are usually low (1 percent to 5 percent). Unlike some of the grants, most loans are
available for either planning or capital types of project.
Revenue Bonds

Financing options utilizing bonding can contribute substantial annual revenue to a
stormwater program. However, bonds are normally limited to capital projects that have
already been designed and permitted. The use of bonding is dependent on the annual utility
rates, the financial stability of the surface water utility, and the financial rating and bonding
capacity of the municipal agency.
Using bonds may help prevent fluctuating monthly charges that may be necessary when a
pay-as-you-go approach is used to address potential actions needs. However, to qualify for
the use of bonding, the Forum must have a reasonable operating reserve fund in order to
demonstrate solvency, and obtain an adequate bond rating, which may require the Forum to
establish a Special Purpose Districts (described below). Annual utility rates must be high
enough to allow revenue bonds to be issued for capital projects—there is always an annual
payment to service the bond debt, which is usually about ten percent of the bonded amount.
Special Purpose Districts

Special purpose districts can be an equitable approach to generate adequate levels of revenue
for specific local and regional projects. The major advantages of this funding mechanism are:
• They can be set up to cross jurisdictional boundaries in order to follow basin and/or
watershed boundaries,
• They foster partnering with landowners and future developers and/or other agencies,
• They are equitable, and
• They have many of the same authorities for land acquisition, condemnation, right-ofway, permitting, and fund raising that cities or counties have.
The formation of some districts requires a majority vote of the existing property owners, and
as such is often difficult to establish. In addition, some special districts are controlled by a
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Section 6—Implementation of Strategic Action Plan
Continued
private board of supervisors and operate outside the control of a city, often reporting
directly to the county. Such an arrangement could reduce the control the City has over the
SWM Program, which may make it more difficult to ensure compliance with state and
federal regulations and set priorities for capital projects.
Member Jurisdiction Contributions

The Strategic Action Plan will need the continued support of each of the six municipal
agencies to succeed. This support will take various forms over the years as the Plan is
implemented. Initially it will likely take regular annual financial contributions to create an
operating fund and to hire the dedicated staff needed to develop and secure needed funding.
Contributions may also take the form of in-kind labor support from agency staff, and/or the
use of equipment and facilities.
Stakeholder and Interest Group Contributions

The Strategic Action Plan will also need the continued support of all stakeholder and interest
groups involved to date with plan development. Support from these groups will be essential
to build support for securing grants or appropriations for projects with matching
requirements. The expertise and knowledge base of citizens involved with these
associations, not-for-profit foundations and volunteer groups or commissions can play a
crucial role in the overall success of the Plan.

Adaptive Management/Updating the Plan
Need for Annual Review and Update Process

In many ways this Strategic Action Plan is equivalent to a Capital Improvement Plan used by
many municipal agencies to guide projects over a long time period. This plan is different in
that activity toward implementation of a particular project can have significant affects on the
need and potential benefit of other planned activities. For this reason, it is important that all
member jurisdictions remain active participants in the implementation of the plan and
participate in an annual review process that incorporates effectiveness monitoring.
It is recommended that an annual review occur each June that would include a report by the
each member jurisdictions on the steps taken toward implementation of identified project
priorities, as identified in the Strategic Action Plan. Jurisdictions should report on additional
municipal activities that may affect progress (both positive and negative) toward meeting
watershed goals. The Forum will have this opportunity to review how current project
progress may affect other planned activities and adjust planned project schedules.
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Section 6—Implementation of Strategic Action Plan
Continued
Most importantly, this annual review will give the Forum the opportunity to review the
current implementation priorities and identify additional projects (from Tables 5-1 through
5-4 or new projects proposed from outside sources) for priority implementation.
Future Interlocal Agreements
It is likely that one of the most commonly used tools for the implementation of the Plan will
be the creation and use of one or more new interlocal agreements (ILA) among the various
participating agencies. With the existing ILA coming to a close in June of 2010, there is the
need to hold the Forum together, refine the rules for working together and to fund and
implement jointly shared activities and responsibilities. There will also be the need for the
member agencies to formalize their various interworking relationships.
These new Interlocal Agreement(s) will need to cover many of the same topics as the
existing governing document, such as organization, voting processes, member obligations,
staff involvement, funding and coordination. Other future topics may also include staffing
involvement/commitment, use of the Staff Committee, annual reviews and reporting,
updates to the Plan, and guidance for cost sharing.

Additional Considerations
The Ongoing Need to Balance Watershed Needs/Priorities with Local
Interests
This Strategic Action Plan aims to provide project solutions to address short term problems
as well as long term watershed enhancement goals. In some cases, a proposed project may
meet many watershed goals (i.e. upgrading a culvert may provide better fish passage as well
as increasing capacity for flood flows). In other cases, the Forum will need to balance
competing watershed interests to reach a solution that is acceptable for the various
stakeholders. For example, on December 15, 2008, Ecology issued a letter to the City of
Mountlake Terrace requiring the shut down of the hypolimnetic pipe system in Lake
Ballinger in order to maintain adequate dissolved oxygen levels downstream in McAleer
Creek. The City of Mountable Terrace, as the designated operator of the devices, has
complied with this request, but is now facing challenges to properly manage phosphorus
levels in the lake in order to meet both the current TMDL requirement and prevent
excessive algae growth in the lake. This is a challenging issue with many competing interests,
and it illustrates the delicate balancing act that will be continually required throughout the
implementation of the Strategic Action Plan.
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Section 7—Action Initiatives
Recognition of Early Actions
Implementation of the Strategic Action Plan will take the cooperation and involvement of
each of the Forum jurisdictions. The six member jurisdictions have all been working for
many years to address the challenges and issues within the Lake Ballinger/McAleer Creek
watershed. Those efforts have been stepped up in recent years, to address the increasing
problems within the watershed. This section presents a summary of the
ordinances/regulatory guidelines, studies, water quality monitoring, and capital projects,
completed and/or underway by each jurisdiction that relate to achieving the goals of an
enhanced Lake Ballinger/McAleer Creek watershed.

City of Edmonds
Ordinances/Regulatory
• Adopted a Critical Areas Ordinance in 2004 that protects wetlands, streams and slopes
from development activities with extensive buffers and enhancement requirements.
• Adopted a resolution in 2008 endorsing the Cascade Agenda – the long-term
conservation vision for central Puget Sound (Ordinance 1169).
• Adopted a resolution in 2008 adopting environmental principles and polices that
included fostering the use of low impact development techniques (Ordinance 1170).
• Edmonds has complied with and exceeded its compliance with the requirements of the
Phase II Municipal Stormwater Permit to improve water quality.
• Edmonds is updating its Shoreline Master Plan to meet the future compliance deadlines
dictated by the most recent State requirements.
• Adopted an illicit discharge code to protect water quality in 2003 (Ordinance 3483).
• Edmonds has required stormwater controls on all new developments creating over 2,000
square feet of impervious surface since the mid-1980s.
• Edmonds is currently revising its stormwater management program to continue to
comply with the Phase II Municipal Stormwater Permit, including exploring incentives
to promote Low Impact Development and implement strict flow and phosphorus
control requirements for the Hall Creek/Lake Ballinger watershed.
Studies
• Completed the Chase Lake/Lake Ballinger Subbasin Study with Snohomish County in
1987.
• Commissioned a study in 2007 along with Mountlake Terrace and Shoreline to study the
impact on McAleer Creek of lowering the level of Lake Ballinger during winter months.
• In 2009, Edmonds will begin a City-wide infiltration and inflow (I/I) study of its sanitary
sewer system. One of the first areas to be looked at will be the east side of Lake Ballinger
to detect and schedule repair/replacement of any problem areas.
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Section 7—Action Initiatives
Continued

Capital Projects
• Stormwater detention and water quality treatment designed into the Highway 99
improvements implemented in 1999 with Lynnwood.
Operation & Maintenance
• In 1998 began a program to street sweep arterials.
• In 2003, began a program to clean all catch basins (~7,000) in the city every 18 months.

City of Lake Forest Park
Ordinances/Regulatory
• Adopted a Sensitive Areas Ordinance in 2005 that protects wetlands, streams and slopes
from development activities with extensive buffers and enhancement requirements.
• Adopted the 2005 King County Surface Water Design Manual to regulate stormwater
from developments.
• Adopted the Lake Forest Park Legacy 100-Year Vision Report that seeks to preserve
natural drainage and habitat.
• Reviewing draft LID ordinances that were prepared through a technical assistance grant
from the Puget Sound Partnership. Staff anticipated that these ordinances will be
considered for adoption by the end of 2009.
• Intends to adopt the most recent version of the King County Surface Water Design
Manual.
• Complied with and exceeded its compliance with the requirements of the Phase II
Municipal Stormwater Permit to improve water quality.
• Provide continued funding for the environmental mini-grant program that provides a
financial incentive to restore riparian areas with native vegetation or install LID facilities.
Studies
• Hired a consultant in 2007 to develop a comprehensive surface water plan to address
programmatic and capital needs.
• Completed the McAleer and Lyon Creeks Drainage Basin Study in 1999 that identified
capital projects that would address water quantity issues in both basins. This information
has been used extensively by the Forum’s consultant.
• Collaborated with Mountlake Terrace to fund the Lyons Creek Watershed
Comprehensive Drainage Plan in 1981.
• Worked with University of Washington students to develop stormwater brochures,
posters and presentations related to stormwater quality, LID and environmental
stewardship.
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Section 7—Action Initiatives
Continued
•

Hired an intern during the summer of 2008 to develop basin maps for Lyon and
McAleer Creeks. These maps were used in this and other studies and demonstrated areas
of impervious surface, basin boundaries, tree canopy and more.

Capital Projects
• McAleer Creek High-Flow Bypass was installed in 1994 at the south side of Bothell Way
near the Burke Gilman Trail to divert high flows past the Sheridan Beach neighborhood.
• Lake Forest Park intends to incorporate LID techniques on future capital projects.
• Lake Forest Park is seeking funding to reduce flooding in the Sheridan Beach
neighborhood with projects such as culvert upgrades and/or a high-flow bypass.
• Lake Forest Park will be upgrading aging and undersized culverts throughout the City as
it expands its surface water program. Lake Forest Park is purchasing a property that is in
the floodplain between Lyon and McAleer Creek.
• Water Quality Monitoring: Provide funding for water quality monitoring equipment and
water quality testing through the Lake Forest Park StreamKeepers.

City of Lynnwood
Ordinances / Regulatory
• Adopted Critical Areas Regulations in 2005 protecting wetlands, streams, geologically
hazardous areas, and fish and wildlife priority habitats.
• Adopted Tree Regulations in 2004 which included a program to designate and protect
Heritage Trees, created a tree fund that allows citizens to receive grants and tree
vouchers with which to purchase and plant trees, and requires all properties to obtain a
permit prior to tree removal.
• Compliance with the requirements of the Phase II Municipal Stormwater Permit,
including adopting necessary illicit discharge regulations, Department of Ecology Surface
Water Manual (or equivalent), and all other requirements.
Studies
• Retained a consultant to update the City's Surface Water Comprehensive Plan, to be
adopted summer 2009.

City of Mountlake Terrace
Ordinances/Regulatory
• Adopted a new Critical Area Code in 2004 to address stream corridors and wetland areas
in regard to adjacent development by providing buffer and setback requirements.
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Continued
•

•
•

•
•

•

Adopted the Department of Ecology 2001 Stormwater Management Manual for
Western Washington in May 2002. Adopted the revised 2005 Manual in June 2005 to
provide guidance and direction to developers in the regulation of stormwater runoff
from developments.
Developed and adopted a revised agreement in 2006 with the Department of Ecology to
manage the level of Lake Ballinger and the outlet weir on McAleer Creek.
Adopted a Towne Centre Subarea Plan which addresses stormwater management
techniques in the new Towne Centre Area. The Towne Centre Area is tributary to
McAleer Creek.
Developed and adopted an updated Storm Water Comprehensive Plan in 2008.
Developed and adopted a Sustainability Strategy establishing the City of Mountlake
Terrace as a leader in the preservation of existing green space and the protection of
creeks and streams. The Sustainability Strategy encourages smart growth, the protection
and enhancement of the City exists tree canopy and the maintenance of green space and
habitat connectivity.
Current Stormwater Code will be revised to comply with Phase II Municipal Stormwater
Permit requirements in 2009.

Studies
• Commissioned and participated in multiple studies of Lake Ballinger from 1973 to 1977.
• Developed a Lake Ballinger restoration plan in 1977.
• Commissioned Lake Ballinger Water Quality reports in 1986, 1987 and 1992.
• Commissioned the Lake Ballinger Restoration Project Phases I-III, with a Final Report
published in 1986 that outline an implementation plan to improve the water quality
health of Lake Ballinger.
• Implemented a volunteer water quality monitoring program for Lake Ballinger that
includes long term lake monitoring characteristics consisting of phosphorus, chlorophyll
and secchi disk (water clarity) measurements.
• Commissioned a study in 2007 along with Edmonds and Shoreline to study the impact
on McAleer Creek of lowering the level of Lake Ballinger during winter months.
Capital Projects
• From 1978 to 1986 Lake Ballinger/McAleer Creek/Hall Creek Restoration Project.
Project included installation of a new lake level control weir, a hypolimnetic injection
and discharge system for water quality, restoration of McAleer Creek from Lake
Ballinger to Interstate 5, installation of two in-stream sedimentation ponds on Hall
Creek, restoration of Hall Creek from Lake Ballinger to 216th Street SW.
• The City of Mountlake Terrace permitted creek habitat and restoration improvements to
Hall Creek at the Lake Ballinger Golf Course in 1999 and at the Snohomish County
Regional Transfer Site in 2002. Improvements included removal of existing culverts,
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Continued

•

•
•

installation of in-stream large woody debris and roughness boulders and stream bank
vegetation restoration.
Developed a program to install catch basin inserts in selected storm drainage structures
tributary to Hall Creek and Lake Ballinger in 2008. The program will look at sub-basin
water quality projects in the Hall Creek – Lake Ballinger Watershed.
Sedimentation ponds on Hall Creek will be excavated and cleaned in 2010.
A set of existing culverts at the 230th Street SW crossing of Hall Creek will be removed
to allow for open channel flow in the creek. The existing road crossing will be removed
and the stream corridor opened to daylight. This project is projected for completion in
2010.

City of Shoreline
Ordinances/Regulatory
• In 2009, Shoreline adopted a new Stormwater Code.
• As part of the new Stormwater Code, the City adopted the most recent (2005)
Department of Ecology Stormwater Management Manual for Western Washington.
• The City of Shoreline adopted a Sensitive Areas Ordinance in 2006 that protects
wetlands, streams and slopes from development activities with extensive buffers and
enhancement requirements.
• In 2005, the City of Shoreline adopted the Surface Water Master Plan. The Surface
Water Master Plan was prepared to guide the surface water management program and to
identify problems, prioritize needs, and develop long-term solutions meet regulatory
requirements, reflect the community’s priorities, and can be funded by the City.
• Shoreline has complied with the requirements of the Phase II Municipal Stormwater
Permit to improve water quality.
Water Quality Monitoring
• Water at the Echo Lake outlet and from two locations in McAleer Creek (a mile or
greater from the Lake Ballinger outlet) is tested monthly during the ambient monitoring
event (once a month). Ambient Monitoring parameters collected are dissolved oxygen,
temperature, conductivity, specific conductivity, salinity, pH, redox potential and
turbidity. The City of Shoreline has approximately 7 years of data.
• The City of Shoreline participates in the King County Lake Stewardship program and
collects biweekly samples at Echo Lake from mid-May through mid-October. Samples
are generally analyzed for total phosphorous, total nitrogen, chlorophyll a and
phytoplankton.
• The City of Shoreline participates in the King County Swimming Beach Monitoring
Program and collects samples at Echo Lake. The intent of this program is to monitor
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Section 7—Action Initiatives
Continued
beaches where people swim for bacteria counts that would indicate a potential human
health risk. Samples are analyzed for fecal coli form and E. coli.

Snohomish County
Ordinances/Regulatory
• Adopted a revised Critical Areas Regulations code in October 2007.
• Adopted the 1992 Ecology Stormwater Management Manual; manual was amended by a
1998 addendum and amended in 2005 to incorporate Vol. 2 (Erosion Control) of the
2005 Ecology manual and amended in 2008 to revise Vol. 4 (Source Control) and to
replace Vol. 3 (Facility Maintenance).
• Plans to adopt remainder of 2005 Department of Ecology Stormwater Management
Manual for Western Washington by January 2010.
• Adopted the 2005 Puget Sound Action Team Low Impact Development manual in
2006.
• Operates under revised Phase I Municipal Stormwater Permit water quality permit issued
in 2007.
Capital Projects
• Between 1991 and 2008, constructed four drainage improvement projects and the Chase
Lake regional detention facility at an overall cost of $2,000,500.
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Section 8—Summary and Conclusions
Draft Strategic Action Plan Report Presents Watershed Vision
This document presents the draft Strategic Action Plan for the Greater Hall Lake, Hall
Creek, Chase Lake, Echo Lake, Lake Ballinger, and McAleer Creek Watershed. The plan
aims to provide project solutions to address short term problems, as well as long term
watershed enhancement goals.

Continued Inter-jurisdictional Cooperation and Funding
Essential
Much has been accomplished over the eight months of this project. One of the most
important is that the six member jurisdictions have worked together on a watershed level
project in a way that addresses local concerns, while still maintaining a broader vision for the
overall watershed. The short project timeline included numerous technical studies from a
variety of disciplines, as well as a public outreach and coordination effort to incorporate
views from a various stakeholders.

Road Map for Long Term Watershed Restoration
The many studies show that it has taken a long time for the watershed to reach its current
condition. Most development occurred in the watershed before stormwater control
requirements were in place. As such, it will take a long-term, focused effort to retrofit
existing systems, design new capital projects, and implement operational activities such as
the use of LID techniques to enhance the watershed to an acceptable level.

Annual Review to Adjust Priorities and to Refine Plan
The development of this Strategic Action Plan is a major step in the watershed enhancement
process. As the plan is adopted by the member jurisdictions, it will become the basis for
setting project priorities. Those project priorities will be reviewed and adjusted on an annual
basis to reflect progress to date and the overall effects on the watershed. This plan will guide
work toward both short term project solutions to address immediate flooding needs and
long term enhancement of the Watershed Area.
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Section 8—Summary and Conclusions
Continued

Strategic Action Plan Benchmarks
August – January 2009

Forum discussion on funding, plan implementation and
project prioritization in preparation for member jurisdiction
consideration

January – February 2010

Commitment from member jurisdictions to participate in the
Strategic Action Plan

February – July 2010

Development of a new or revised Interlocal Agreement
outlining funding issues and continued cooperative effort
on surface water issues in the Watershed prior to the
expiration of the current Interlocal in July 2010
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