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Executive Summary

Introduction

The Town of Woodway worked closely with its citizens, engineers, surveyors, and other staff
to provide this Stormwater Comprehensive Plan (Plan). The Town and HDR worked closely
to develop the purpose and scope for the Plan and HDR was authorized to prepare the Plan
by the Town Council at the meeting on December 6, 2004. Formal authorization to perform

the work was provided via Work Order dated December 10, 2004.

The Plan is to be used for identifying and planning for current and future stormwater needs.
The Plan is divided into four chapters:

Existing Storm Drainage System Inventory
Storm Drainage System Analysis
Capital Improvements and Implementation Schedule

==

Financial Analysis and Utility Formation

This executive summary provides a brief overview of each chapter.

Existing Storm Drainage System Inventory

A detailed survey of most of the Town’s storm drainage system was performed by INCA
Engineers in coordination with the Public Works Department in early 2005. Woodway
Highlands and Woodway Estates were not surveyed as part of this effort because
stormwater system information for those areas was available from the original design plans.
The survey documented the existing system, which is composed of storm sewer pipes, catch
basins, manholes, ditches, and culverts. This system conveys stormwater from residential
properties within the Town through a combination of ditches and pipes toward Puget Sound.
In addition, stormwater is conveyed to Puget Sound via Deer Creek, Chevron Creek, or via
one of the many private drainage systems located within the Town.

During the survey portion of the project, Woodway took advantage of the opportunity to
establish the Town on the Washington State Plane Coordinates, NAD 83-91, and the NAVD
88 vertical datum. Horizontal and vertical control monuments throughout the town were
established. This effort was coordinated with the Public Works Department and the control
network and monumentation was recorded with the Snohomish County Assessor’s office. .
Establishing control is important to the citizens and the Town because it provides a common
datum for planning and constructing municipal and private development projects.

Interviews of former and current Town employees were conducted in January 2005. The
interviews were used to gather historical information, gain knowledge of past and recent
construction projects, and identify problem areas that contribute to today’s stormwater
concerns.

Executive Summary January 2006
Woodway Stormwater Comprehensive Plan 1



BR

Citizens involvement in the development of this planning document is important to the Town.
Citizens were informed and involved throughout the process via updates in the Town'’s
newspaper, The Whisper, by a public questionnaire sent to every residence, and through
Town meetings. Topics covered in the questionnaire included: areas of known flooding,
erosion, and water quality problems; ranking of issues within the Town; and ways for
residents to get involved in the Town’s stormwater planning. Responses from the
questionnaire were used to identify additional areas of concern and to refine previously
identified problems. In addition to the questionnaire, citizens were given an opportunity to
voice their thoughts to the Town staff and Council.

Through this process, 10 stormwater problems were identified. The 10 areas are listed
below without reference to priority:

1. North Dogwood

2.  South Dogwood

3. Twin Maples

4. Woodhaven Place

5. Chinook Road

6. Woodway Park Road

7. North Deer and Algonquin
8. Makah Road

9. Wachusett Road

10. 10724 226th Street SW

Storm Drainage System Analysis

During the process of identifying alternatives, low impact development considerations were
reviewed for each alternative. Each alternative was analyzed to determine precipitation
runoff and conveyance metrics for ditches, pipes, and inlets. A cost estimate was also
prepared. Although a “no-action” alternative was considered, it was not accepted for any
project because the problems are typically long-standing issues associated with flooding
and/or erosion that need to be addressed. The problem areas and alternatives or phases
are briefly described below.

North Dogwood

Public stormwater runoff is collected in a drainage system that flows through private property
and discharges into a creek. Historically, the system was an open channel across private
property, but was converted into a pipe system because of the owners desire to remove the
open ditch. The pipe system is believed to be undersized. Damage has been reported on
the property due to increased flows. Damage has also been reported downstream of the
property due to the deposition of sediment and the erosion.

Executive Summary January 2006
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Three alternatives were identified:

1. Replace the existing pipe system with an appropriately sized pipe system
2. Convert the existing pipe system back into an open channel system

3. Convert the existing pipe system back into an open channel system and realign it
along the property line

South Dogwood

Dogwood Place, south of Dogwood Lane, does not provide for collection of stormwater
runoff at the low point in the road. Ponding of stormwater at this location is thought to
increase saturation of the marine bluff close to where previous slide activity has occurred.

One alternative was identified for this project:

1. Construct catch basins at the low points in the road and connect them to the existing
storm sewer system located west of the road on private property

Twin Maples

Existing infiltration dry wells within an estimated two-block area do not appear to adequately
handle stormwater runoff. Stormwater from this neighborhood flows to the catch basin and
associated conveyance system located in front of the residence at 11025 110th Place W.
The existing system does not appear to have sufficient capacity for conveying these flows.
The area floods during typical rain events and the residence has incurred damage due to
flooding.

One alternative divided into two phases were identified for this project:

1. Improve the catch basin and downstream storm drain from 11025 110th Place W

2. Create a new storm drainage system within the Twin Maples neighborhood
abandoning the infiltration system.

Woodhaven

The stormwater from Woodhaven Place drains west into an infiltration system installed in the
early 1960s, which is aging and is not functioning properly. The infiltration system is located
on an active and unstable bluff, which continues to erode and encroach upon private
property and homes nearby.

Three alternatives were identified:

1. Divert the flows to 248th Street SW stormwater system
2. Divert the flows north to a new discharge location on the bluff
3. Pump the flows up Woodhaven Place to Woodway Park Road

Executive Summary January 2006
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Chinook Road

Residents along the west side of Chinook Road have voiced concerns about receiving
increased stormwater runoff due to the recent development along the east side of the
roadway. Their homes and driveways are situated below the elevation of the roadway.

Two alternatives were identified:

1. Construct a thickened edge of pavement and storm drainage system along the west
side of Chinook Road

2. Construct a thickened edge of pavement and storm drainage system along the
driveways located on the west side of Chinook Road

Woodway Park Road

Two outdated and undersized inlets that discharge onto private property are located on
Woodway Park Road. The outlets clog frequently and this results in localized flooding of the

roadway.
Two alternatives were identified:

1. Replace existing catch basins and connect to the existing drainage on the east side
of Woodway Park Road

2. Replace existing catch basins and connect to the existing drainage system on
Woodhaven Place

North Deer and Algonquin

Runoff from Algonquin Road and the adjacent hillside drains to a catch basin at the
intersection of Algonquin Road and North Deer Drive. The runoff exceeds the capacity of
the catch basin and deposits sediment from the erosion of the hillside on the road, creating

safety concerns.
Two phases were identified:

1. Improve the catch basin and downstream pipe conveyance system

2. Construct a storm sewer system along Algonquin Road

Makah Road

The drainage from the creek discussed in the North Dogwood project has an outlet at Makah
Road into an open catch basin with a rebar cage on top. The cage tends to plug with debris,
subsequently causing localized flooding of Makah Road and private property.

Two alternatives were identified:

1. Replace the existing catch basin with an improved inlet and pipe conveyance system

2. Replace the existing rebar cage with a more efficient grate inlet and pipe conveyance
system

Executive Summary January 2006
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Wachusett Road

Wachusett Road is quite steep and drains north to Deer Creek. The roadside stormwater
collection and conveyances system performs poorly. Stormwater runoff is typically conveyed
either along the edges of the road or sheet flows across the road. The runoff is a safety and
erosion concern because of the adjacent hillside and increased water on the roadway
surface.

Two phases were identified:

1. Create a storm sewer system along the east side of the road and place catch basins
along the west side of the road

2. Construct a retaining wall on the west side of the road

10724 226th Street SW

Stormwater runoff from 226th Street SW drains down the driveway and into private property
at this residence.

Two alternatives were identified:

1. Redirect flows entering the driveway toward the roadway

2. Construct a catch basin and pipe conveyance system on private property

Capital Improvements and Implementation Schedule

The Town and HDR collaborated to identify criteria for selecting alternatives and prioritizing
the projects. The alternatives and project rankings were then used to develop a Capital
Improvement Plan (CIP), a 6-year planning tool that the Town can use to address its future
financial needs for improving the stormwater system. The CIP should be reviewed each
year to reflect changing priorities and the potential impact of capital projects on operating
budgets and scheduling, and for coordinating related projects.

The criteria used in the selection process were developed in a workshop attended by the
Town and HDR staff. A numerical ranking of projects was not conducted; however, the
following criteria were considered significant for evaluating and selecting each project'’s
alternatives and priority. The criteria included:

e Ability to obtain permits

o  Bluff stability/erosion issues

o Capital cost

e Legal liability

e Incorporated low impact development concepts
e Maintenance costs

e Number of properties benefited

Executive Summary January 2006
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Property damage potential
Public safety

Potential success in addressing the problem

Costs and the incorporation of low impact development concepts were the key components
in selecting alternatives. The key elements used for prioritizing the projects included:
number of people benefited and the potential damage and liability if the project was not
completed. The Town provided significant guidance in prioritizing the projects.

The priority of projects and the selected alternative or phase are as follows:

@ N DA 0N

©

10.
11.
12.
13.

Twin Maples — Phase 1

Woodhaven — Alternative No. 1

North Deer and Algonquin — Phase 1
Woodway Park Road — Alternative No. 1
Makah Road — Alternative No. 1
Chinook Road — Alternative No. 1

North Dogwood — Alternative No. 3
Wachusett Road — Phase 1

Twin Maples — Phase 2

South Dogwood — Alternative No. 1
10724 226th Street SW — Alternative No. 1
North Deer and Algonquin — Phase 2
Wachusett Road — Phase 2

Projects 1 through 11 are scheduled to be completed between 2006 and 2011. The second
phases of North Deer and Algonquin (12) and Wachusett Road (13) will be completed in the
next generation of the Capital Improvement Plan (CIP) between 2012 and 2026.

The Implementation Plan’s proposed expenditures, based on the CIP schedule and 2005
dollars, are listed below.

Executive Summary January 2006
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2006 $150,545
2007 $84,516
2008 $89,535
2009 $95,527
2010 $198,241
2011 $50,891
2012-2026 $135,306

Financial Analysis and Utility Formation

As part of the comprehensive planning process, the Town wanted to identify various
stormwater funding sources for both operations and capital. This included the option of
establishing a stormwater utility. The financial plan provides the Town with information for
determining the operating and capital expenditures required to meet stormwater needs over
the next 6 years.

Stormwater operating expenses were identified and were categorized into three major
subsections:

e  Administration
e Maintenance

e Construction

The operating and capital costs for the utility were determined. Initially, a financial plan was
developed that included outside funding sources for funding capital projects. These outside
funding sources included low-interest loans. The Town expressed a policy intent to avoid
debt financing of capital projects. Therefore, a second financial plan was developed. This
plan, which is referred to as Option 1 within Chapter 4, requires more rate revenue to fund
the capital projects. Option 2, the original financial plan, is also presented within Chapter 4.

Establishing a stormwater utility would generate funds for stormwater operations and a
portion of capital expenses through development of a cost-based utility rate. There are
numerous options in designing rates for a stormwater utility. Some of these include: flat
monthly rate, tiered impervious rates, and impervious rates. The Town stated that they were
interested in developing a rate that would serve for the entire planning period, through 2011.

Because the Town has impervious area available and this type of rate structure is most
equitable, the Town directed that the impervious rate method be used when developing
equitable rates. This applies a charge to the amount of impervious area per customer (or
parcel). The Town’s impervious area database includes information about all impervious
areas, including roofs, driveways, patios, structures, etc. for each parcel. A rate of $0.039
per square foot of impervious area was determined for Option 1 by dividing the total revenue
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requirement by the total billable impervious area. This rate will fund the stormwater activities
that the Town plans to undertake. These monies fund a majority of the capital needs
identified within this Plan.

In addition, the financial plan was developed assuming that the Town would implement a
utility connection charge. It was estimated that this type of fee could generate an average of
$3,300 annually. This revenue can be used only for growth-related portions of projects.

Finally, the Town has a number of reserves identified for capital projects. A small portion of
the Town’s Capital Facilities Reserve Fund would be used to fund capital in 2006, with the
Town Council determining any future year use of reserves for stormwater capital projects. In
addition, the funds set aside for stormwater capital within the Town’s Capital Facilities
Reserve will be expended each year on the identified projects. If the various funding
assumptions described above do not come to fruition, the Town will need to find other
funding sources, defer projects, or use rate adjustments in order to meet capital costs.

Executive Summary January 2006
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Chapter 1

Existing System

1.1 Introduction

To help develop the Stormwater Comprehensive Plan, the Town of Woodway inventoried
and surveyed its entire storm drainage system. This was the first effort to describe the entire
system as one entity; there was no previous inventory or survey of the entire stormwater
system.

This chapter describes the existing system infrastructure, staff interviews, community
involvement, the stormwater system survey, and known problem areas.

In addition to stormwater generated within Woodway, the Town receives stormwater runoff
from the City of Edmonds to the east and north. The stormwater from Woodway generally
flows toward Puget Sound via Deer Creek, Chevron Creek, or one of the many private
drainage systems that are located within the Town.

The Town is served by a storm drainage system consisting of catch basins and manholes,
storm sewer pipes, ditches and culverts, and ponds. The storm sewer pipes in the
conveyance system range in diameter from 6 inches (typically for private storm drain
systems) to 36 inches. A significant portion of the Town does not have subsurface collection
and relies on ditches and culverts for stormwater conveyance.

The Town is characterized by residential development except in conservation areas. Recent
redevelopment in the Town involved subdividing properties into smaller lots, a practice which
is likely to continue in the future. As development has occurred, the stormwater conveyance
system has advanced, but without comprehensive planning. Creating stormwater systems
without planning for the future can lead to capacity problems, erosion, and other issues.

1.2 Existing System Infrastructure

The stormwater system in Woodway is divided into five major regions (see Figure 1-1):
Woodway Highlands, North End, Woodway Commons, South End, and East End. These
areas encompass regions or neighborhoods within the Town and do not necessarily
correspond to the drainage basins within Woodway. The Town includes approximately 667
acres.

Woodway Highlands

Woodway Highlands, a 44-acre area located in the far southeast corner of Woodway, is the
most recently developed area of the Town. It consists of 0.25- to 0.5-acre residential lots, a
storm sewer system, and paved roads constructed solely for that development. The area

Existing System November 2005
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drains toward Timber Lane and directly discharges into Puget Sound on Chevron/Paramount
property.

The Woodway Highlands storm sewer system consists of catch basins and storm sewers
that range in diameter from 12 inches to 36 inches. Runoff is routed through a flow splitter
and water quality vault located on 116th Avenue W. Discharge from the vault flows through
facilities located in public right-of-way and private easements to an existing outfall on
Chevron/Paramount property.

North End

The North End includes Woodway Estates, a 55-acre area developed in 1980. Woodway
Estates consists of 1-acre and larger residential lots. Willow Creek cuts through the
northeast corner of the area. Drainage is typically conveyed from the southwest to the
northeast toward Willow Creek and into the City of Edmonds. Once outside the Town limits,
Willow Creek discharges into Puget Sound.

The storm sewers along Chinook Road, Bella Coola Road, Nootka Road, and Makah Road
connect at Makah Road and discharge into Willow Creek. The conveyance system consists
of storm sewer pipes that range in diameter from 12 inches (the most typical) to 36 inches.
A portion of Chinook Road north of Bella Coola Road does not contain storm sewer pipes.
The drainage along that section of Chinook Road is conveyed via ditches and culverts to the
north along the east side of the road into the City of Edmonds.

Woodway Commons

The 417-acre Woodway Commons area is located in Woodway’s central section and
represents the Town’s largest surface area. The area consists of residential lots that vary in
size from 1.5 to 10 acres. The main conveyance channel in Woodway Commons, and in the
Town, is Deer Creek, which flows east to west and discharges into Puget Sound.

There are three drainage areas within the Woodway Commons area: Deer Creek, Willow
Creek, and Puget Sound. The area south of Deer Creek drains from the south to the north
and discharges into Deer Creek. The area north of Deer Creek drains in two separate
directions: (a) the far north and northeast end (north of South Dogwood Lane) drain to the
northeast into Willow Creek; Willow Creek then flows into the North End area; (b) the more
southern portion of the area north of Deer Creek, and south of South Dogwood Lane, drains
south into Deer Creek. Western portions of Woodway Commons drain off the bluff and
toward Puget Sound.

The main thoroughfare through the Town is Woodway Park Road, which travels through the
middle of Woodway Commons. The conveyance system for Woodway Park Road consists
of storm sewers, drainage ditches, and culverts.

South End

The South End is located south of Woodway Commons and west of Woodway Highlands.
Its southern boundary is adjacent to the City of Shoreline limits, and its western boundary is
adjacent to Snohomish County (Chevron/Paramount property) and Puget Sound. The South
End encompasses approximately 140 acres. Most of the area consists of residential lots

Existing System November 2005
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varying in size from 0.25 to 2 acres. The South End includes the Woodway Reserve, an
undeveloped natural resources conservation area.

The South End typically drains east to west toward Puget Sound. The stormwater system
consists of storm sewer pipes, ditches, and culverts along the roadways. Chevron Creek
and Zeverbergen Creek also convey flows through the area. There are multiple outfalls
within the South End that discharge to Chevron Creek, toward Puget Sound, and to the north
into the Woodway Commons area.

East End

The East End, a small 11-acre area located on the easternmost extremity of the Town, is
bordered by the City of Edmonds on three sides. The limits of the East End are 226th Street
SW on the north, 106th Avenue West on the east, 228th Street SW on the south, all
bordered by Edmonds; and North Deer Drive on the west, which is in Woodway. The area
consists of residential lots.

The drainage is typically east to west toward Deer Creek, which is located directly south of
the East End. There is no storm sewer along 226th Street SW or 106th Avenue W. The
storm sewer along 228th Street SW is owned by the City of Edmonds. There is a storm
sewer on North Deer Drive that conveys runoff south into Deer Creek, which is the ultimate
discharge location for the East End.

1.3 Staff Interviews

To develop the existing system inventory, information was collected by interviewing current
and previous Town staff. These interviews were useful for: (a) identifying problem areas,
the projects that were completed during the Town’s development and redevelopment, and
time of construction; (b) filling in information gaps about the stormwater system; and

(c) providing background information on the Town. This was the first attempt to collect
comprehensive information about Woodway’s stormwater system.

Two interviews were conducted to obtain historical information about the Town’s stormwater
system. The interviews were conducted January 11 and 13, 2005. The interviewees were:

e Joe Malinowsky, Public Works Director for Woodway between 1965 and 1982, who
remains a Town resident and has sat on the Public Works Committee

e Mike Jahoula, the Town Engineer between 1982 and 1997

Meeting notes from the interviews are provided in Appendix A.

1.4 Community Involvement

Community involvement in the project was achieved in two ways: via a questionnaire and a
public meeting. It was important to involve Woodway residents in the process of surveying
the existing stormwater system and identifying problem areas, because the residents had
firsthand accounts of problem areas and occurrence intervals.

Existing System November 2005
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The Town and HDR collaborated on a questionnaire that was sent to all residents. Topics
covered in the questionnaire included: areas of known flooding, erosion, and water quality
problems; rankings of issues within the Town; and ways for residents to get involved with
Woodway'’s stormwater planning. Forty-two questionnaires were returned.

Another way for residents to provide input for the Stormwater Comprehensive Plan was
through a public meeting, held as part of a Town Council meeting. The meeting gave
residents an opportunity to voice their concerns and thoughts and to receive feedback from
the Town staff and Council.

Input from the community confirmed the locations of the problem areas identified by the
current and previous Town staff. Additional information collected as part of the community
involvement process related to private drainage systems. The questionnaire and its results
are included in Appendix B.

1.5 Stormwater System Survey

Woodway'’s stormwater system was surveyed as part of the project. Prior to this project, a
comprehensive stormwater base map showing the locations of such features as storm sewer
catch basins, pipes, and culverts did not exist. Exceptions to this were Woodway Highlands
and Woodway Estates, where previous information was available. The storm sewer
infrastructure information for Woodway Highlands and Woodway Estates was generated
using plans that were created for developing those neighborhoods.

Inca Engineers Inc. performed the survey between January and March 2005. Inca
Engineers defined horizontal and vertical controls throughout the Town, and created
monumentation. This work established the Town on Washington State Plane Coordinates,
NAD 83-91. The vertical datum for the Town is the NAVD 88 datum. By establishing a
datum, the Town has the opportunity to tie into the infrastructure of other cities or the state.

The survey identified catch basins, manholes, culverts, ditches, and outfalls, and elevations
associated with these features. The Town staff was instrumental in defining the full
stormwater system by providing measure-down information for storm sewer structures and
the storm sewer pipe network. They also provided assistance in identifying hard-to-locate
structures. All of this information was compiled to create a stormwater system base map.

1.6 Areas of Known Flooding

Woodway experiences flooding or other drainage-related problems in several areas
throughout the Town. The known areas were identified by current Town staff, previous staff,
and by residents.

The ten areas with the most significant problems (refer to Figure 1-2) are:

1. North Dogwood
2. South Dogwood
3. Twin Maples
4. Woodhaven Place
Existing System November 2005
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5. Chinook Road

6. Woodway Park Road

7. North Deer and Algonquin
8. Makah Road

9. Wachusetts Road

10. 10724 226th Street SW

Identifying known problem areas is helpful in determining needed improvements for the
stormwater system. The following chapters describe the analyses of these areas, and the
development of the Capital Improvement Plan for the Town based on the 10 problem areas.

Existing System
Woodway Stormwater Comprehensive Plan
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Chapter 2
Alternative Analysis

2.1 Introduction

Major objectives of Woodway’s Stormwater Comprehensive Plan are to: (a) determine the
10 most significant problem areas within the Town, (b) identify alternatives for addressing
these problem areas, and (c) develop a Capital Improvement Plan for the Town. With the
assistance of current and previous Town staff and current residents, the Town identified
problem areas where flooding and/or erosion problems typically occur. Note that while bluff
stability is a concern, it represents a more complex problem than stormwater and should
include geotechnical and hydrogeological evaluations, which are not addressed in the
Stormwater Comprehensive Plan.

This chapter describes problem areas and alternatives, hydrologic analysis, and hydraulic
analysis. It includes detailed project descriptions, discussion of the alternatives and
analysis, probable opinion of project cost, a cost figure for each project area, and proposed
alternatives.

2.2 Problem Areas and Alternatives

Prior to beginning development of the Stormwater Comprehensive Plan, the Town identified
nine problem areas. The problems typically stemmed from flooding and erosion, caused by
either lack of a defined stormwater system or an undersized system. As work progressed, a
tenth problem area was identified.

Once problem areas were identified, a field visit was conducted to further understand the
extent of the problems and alternatives to correct them. In most cases, two alternatives
were evaluated for each project. In some instances, only one alternative was identified and
no other alternatives were considered feasible. A “no-action” alternative was considered but
not accepted for any project. A no-action alternative could lead to consequences such as
property damage and/or safety hazards, and the problems are long-standing and need to be
addressed. The problem areas and alternatives are briefly described below; more detailed
information can be found in the project description sheets included at the end of this chapter.

North Dogwood

The North Dogwood project is located within the Woodway Commons area north of Deer
Creek. The stormwater in this area currently flows to the north toward Willow Creek. The
stormwater from North Dogwood Lane and a section of Dogwood Lane drains onto private
property and into a 12-inch-diameter pipe. This drainage system then flows north and east
through private property and into a creek, which continues to flow through the property to an
outlet at Makah Road. Historically, the drainage system through the private property was an
open channel system. It was converted into a pipe system. There is no known flooding on

Alternative Analysis November 2005
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the roadways; however, the drainage system through the private property may be
undersized. Damage has been reported on the property due to flooding and downstream
embankment erosion.

Three alternatives were identified for this project:

1. Replace the existing piped system with an appropriately sized pipe system
2. Convert the existing piped system back into an open channel system

3. Convert the existing piped system back into an open channel system, and realign
system along property line

All of the alternatives would require evaluating the existing system through the property to
determine its capacity. The limits of the work would include only the current length of the
piped system; the remainder of the existing creek downstream through the property would
remain untouched. For Alternatives 2 and 3, there would be a loss of developable land on
the property if the existing stormwater system was converted back into an open channel
system. Realigning an open channel system along the property line would have less impact
on the private property land.

South Dogwood

The South Dogwood project area is located in the Woodway Commons area north of Deer
Creek. The stormwater from the project area drains south toward Deer Creek. Dogwood
Place, south of Dogwood Lane, does not have a storm sewer system on the road. The low
spot on the roadway ponds, with no system to collect runoff. No damage to adjacent homes
has been reported.

Only one alternative was identified for this project: to construct catch basins at the low point
of Dogwood Place and connect them to the existing storm sewer located west of the road on
private property. This existing storm sewer line discharges into Deer Creek. Itis
recommended that the condition of the existing storm sewer line be investigated as part of
this project to determine the line’s condition and capacity.

Twin Maples

The Twin Maples project area is located in the South End area. The stormwater from this
neighborhood drains to the south toward the Woodway Reserve, a natural conservation
area. Two blocks of the neighborhood, 110th Place W and 111th Place W, drain to a low
spot located in front of the home at 11025 110th Place W. A catch basin is located in front
of this home; however, the catch basin does not have sufficient inlet capacity, nor does the
downstream storm sewer system. Dry wells are located on 110th Place W and 111th Place
W. The neighborhood was constructed in the late 1950s and it is likely that the dry wells are
failing due to their age. The area floods during typical rain events and the home has
incurred damage due to flooding.

Two phases were identified for this project:

1. Improve the catch basin and downstream pipe from 11025 110th Place W

2. Create a new storm drainage network within the Twin Maples neighborhood

Alternative Analysis November 2005
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In Phase 1, the catch basin in front of 11025 110th Place W would be reconstructed to
provide a more efficient collection system. The downstream storm drain pipes would be
upsized to provide more capacity. The potential for converting the downstream pipe into an
open ditch would be explored as part of the design phase of the project. Phase 2 would
include developing a new storm sewer network throughout the neighborhood and eliminating
the existing dry wells.

Woodhaven

Woodhaven is located within the South End area and was developed in the 1960s.
Woodhaven Place is a side street west of Woodway Park Road. The stormwater from
Woodhaven Place drains to the west toward the bluff. When the road and homes were
constructed, stormwater was routed to an infiltration system located on the bluff. The
infiltration system may not function as intended due to its age. No flooding has been
reported in this area; however, the bluff is active and continues to erode and encroach upon
homes. Additional saturation of the ground along the bluff may advance erosion and
sloughing. An infiltration system project would be unable to obtain permits if it was proposed
at the current time due to slope stability issues and the project’s proximity to the bluff.

Three alternatives were identified:

1. Divert the flows to 238th Street SW
2. Divert the flows north to a new discharge location on the bluff
3.  Pump the flows up Woodhaven Place to Woodway Park Road

Alternative 1 would involve construction of a new storm sewer line to the south and would
connect into the existing storm sewer on 238th Street SW. The line would be constructed
through Paramount property outside of the Town limits; therefore, an easement would be
required. Alternative 2 would involve construction of a new storm sewer line to the north and
would discharge at a new location along the bluff. A section of the pipe would be
constructed through Paramount property; therefore, it would also require obtaining an
easement. Alternative 3 would involve construction of a pump, and pumping the stormwater
flows east up Woodhaven Place and discharging them into the system on Woodway Park
Road. A force main would be constructed along Woodhaven Place and a new catch basin
would be constructed at Woodway Park Road to connect to the force main.

Chinook Road

Chinook Road is located in the North End area. Chinook Road travels north to the Edmonds
city limits. Along the northern section of the road, north of Bella Coola Road, the only
stormwater conveyance system is a series of overgrown ditches along the east side, and
culverts that are partially blocked with sediment. The stormwater in the area drains north
into the City of Edmonds. Residents along the west side of Chinook Road have voiced
concerns that they are receiving additional runoff due to the development on the east side of
the road. Their homes and the majority of their properties are situated at an elevation lower
than the roadway elevation. Residents have experienced flooding, but no damage has been
reported.

Alternative Analysis November 2005
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Two alternatives were identified for this project:

1. Construct a thickened edge of pavement and storm drainage system along the west
side of Chinook Road

2. Construct a limited thickened edge of pavement and storm drainage system along
the west side of Chinook Road

Alternative 1 would include construction of a thickened edge of pavement along the west
side of Chinook Road to divert runoff away from the driveways of homes. A new drainage
system would be constructed to collect runoff and connect into the system on the east side
of the road. Alternative 2 would include construction of a thickened edge of pavement only
at the driveways along the west side of Chinook Road. A new drainage system would be
constructed and would connect into the system on the east side of Chinook Road. The
timing of the work associated with this project would be coordinated with the future road
reconstruction project for Chinook Road.

Woodway Park Road

Woodway Park Road is located in the Woodway Commons area south of Deer Creek. The
stormwater in this area drains north toward Deer Creek. There are two small inlets along the
west side of Woodway Park Road south of Woodhaven Place; one is a 6-inch-diameter inlet
and the other is a 12-inch-square inlet. Both inlets discharge west onto private property.
The inlets are undersized and clog frequently. As a result, roadway floods are a safety
hazard. No damage to adjacent properties has been reported, but the potential exists for
damage to occur in the future.

Two alternatives were identified for this project:

1. Connect to the existing drainage on the east side of Woodway Park Road

2. Connect to the existing drainage system on Woodhaven Place

Both alternatives would involve replacing the inlets with catch basins. This would improve
the inlet capacity and remove runoff from the road at a more rapid pace. Alternative 1 would
require: (a) reconstructing the existing system on Woodway Park Road for approximately
800 feet due to the required elevation lowering of the system for connection, and

(b) improving the capacity of the existing stormwater system. The existing system
Alternative 2 would involve constructing additional storm sewer along Woodway Park Road
and Woodhaven Place to connect to the existing storm sewer located along Woodhaven
Place.

North Deer and Algonquin

The North Deer and Algonquin project area is located in the Woodway Commons area. The
area is located north of Deer Creek and drains south into Deer Creek. Algonquin Road and
the adjacent hill slope drain east to a catch basin located near the intersection of North Deer
Drive. This runoff exceeds the capacity of the catch basin and deposits sediment in it from
the erosion of the hill. Flooding has occurred, which creates a safety hazard. No damage
has been reported.

Alternative Analysis November 2005
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Two phases were identified for this project:

1. Improve the existing catch basin and pipe

2. Construct a storm sewer system along Algonquin Road

In Phase 1, the existing catch basin would be replaced with a more efficient system; that is,
one that increases the inlet capacity. The downstream pipe would be upsized for increased
capacity all the way to its connection with the storm sewer system at North Deer Drive.
Phase 2 is a recommended second phase to the project. By constructing additional storm
sewer along Algonquin Road, runoff would be collected before it reached the bottom of the
hill, reducing the potential of overwhelming the catch basin located near North Deer Drive.

Makah Road

Makah Road is located in the Woodway Commons area. The stormwater from this area
drains northeast toward Willow Creek. The drainage from the creek located and discussed
in the North Dogwood project area has an outlet at Makah Road. It is collected into an open
catch basin with a rebar cage on top. The cage tends to plug with large debris, causing
subsequent flooding of Makah Road. This is a safety hazard, but no damage has been
reported.

The two alternatives identified for this project are:

1. Replace existing catch basin with improved inlet

2. Replace existing rebar cage with more efficient grate

Both alternatives would include improving the detention area surrounding the existing catch
basin and upsizing the current pipe outlet for additional capacity. Alternative 1 would involve
constructing a culvert with wingwalls and headwall to collect water from the creek.
Alternative 2 would include constructing a new catch basin and more efficient grate, which
would still provide safety and deter debris from entering the stormwater system.

Wachusett Road

Wachusett Road is located in the southern section of the Woodway Commons area. The
stormwater drains north into Deer Creek. Along the west side of the roadway is a steep
embankment, and homes are located along the east side. Wachusett Road is quite steep
coming from the south, and no known stormwater system is located along the road. The
runoff is causing erosion along the road, flooding at the bottom of the hill, and sheet flow
across the road, creating a safety hazard. No flood damage has been reported. A storm
sewer is located at the bottom of the hill, with an unknown pipe connection. The existing
storm sewer along the east side of the road would need to be located as part of this project.

Two phases were identified for this project:

1. Create a storm sewer line along the east side of the road and place catch basins on
west side of road

2. Construct a retaining wall on the west side of the road

Alternative Analysis November 2005
Woodway Stormwater Comprehensive Plan 2-5



BHR

The first phase of this project would consist of constructing: (a) a storm sewer system along
the east side of the road to collect runoff before it reached the bottom of the hill, where it has
a tendency to pond, and (b) catch basins along the east side of the road. Phase 2 would
include constructing a retaining wall along the embankment on the east side of Wachusett
Road to help prevent the continued erosion of the embankment onto the roadway, which is a
maintenance and safety issue.

10724 226th Street SW

The home at 10724 226th Street SW is located in the East End area. The runoff from this
area drains east into a storm sewer system on North Deer Drive, which drains south into
Deer Creek. The driveway of this home is situated lower than the roadway elevation, and
receives runoff from 226th Street SW. The home has experienced localized flooding, but no
damage has been reported. No storm sewer is located along 226th Street SW.

The two alternatives identified for this project are:

1. Redirect flows from entering the driveway toward the roadway

2. Construct a catch basin on private property

Alternative 1 would create a thickened edge of pavement in front of the driveway to prevent
runoff from entering the driveway and would direct runoff down 226th Street SW. The runoff
would be collected by a newly constructed storm sewer line that would connect into the
existing system on North Deer Drive. Alternative 2 would involve constructing a catch basin
at the low spot on the driveway of the private property. A new storm sewer line would
connect the catch basin to the existing system on North Deer Drive.

2.3 Hydrologic Analysis

A hydrologic analysis of the 10 problem areas was completed to determine peak flows
generated by the sub-basins of the project areas. The peak flows were then used for the
hydraulic analysis portion of the project discussed in Section 2.4.

A sub-basin is an area that drains to a single outlet and is separated from other sub-basins
by a drainage divide. Five-foot mapping contours for the Town were developed from Light
Detection and Radar (LIDAR) data. LIDAR uses the same principle as radar. The contours
were used to delineate the drainage areas. These contours are appropriate for planning-
level activities, but not for detailed design efforts. Sub-basins were delineated only for the
10 project areas.

The Rational Method was used to calculate peak flows. This method is one of the simplest
rainfall runoff formulas, which assumes that a steady, uniform rainfall rate will produce
maximum runoff when all parts of a basin contribute to outflow from the basin. The Rational
Method uses basic information to compute flows. The formula for the Rational Method is:

Alternative Analysis November 2005
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Q=ciA

Q= peak flow (cubic feet per second)
c=runoff coefficient, variable with land use
i=rainfall intensity (in/hr)

A=area (acres)

The runoff coefficients are a function of land use, and incorporate the sub-basin losses.
Rainfall intensities were calculated using parameters from the intensity-duration-frequency
(IDF) curves. The rainfall intensity was further broken down and used total precipitation at
the project site based on a given return frequency and the unit peak rainfall intensity factor.
The total precipitation amounts were taken from the 24-hour-duration isopluvial maps
developed by the Department of Ecology.

The 24-hour precipitation amounts per event were:

Recurrence Interval Volume
(years) (inches)

2 1.6

10 2.2

100 3.0

The hydrologic details of each project are shown on the individual project description sheets
included at the end of this chapter.

2.4 Hydraulic Analysis

The results of the hydrologic analysis were used as inputs for the hydraulic analysis. The
hydraulic analysis was used to size the proposed conveyance systems (either pipes or
ditches).

FlowMaster® 2005 software was used to conduct the hydraulic analysis. This software,
developed my Haested Methods, aids in the design and analysis of pipes, ditches, open
channels, weirs, and more. FlowMaster computes flows, water velocities, depths, and
pressures based on several well known formulas. FlowMaster is not a comprehensive
software package; for example, an entire storm sewer network would not be modeled using
FlowMaster. Instead, the software evaluates individual sites and is therefore an appropriate
software program for this analysis.

For analysis and design, FlowMaster requires input from design peak flows and other site
constraints, such as slope of pipe. The results of the hydraulic analysis are shown in the
FlowMaster summary reports included with the project description sheets at the end of this
chapter.

2.5 Summary of Project Costs

A planning-level estimate of probable cost was developed for each alternative and phase of
each project. This estimate includes construction, state sales tax, engineering, and legal

Alternative Analysis November 2005
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and administration costs. A 40-percent contingency was used for the estimate because the
project is at the planning level and is subject to change once site investigation and design
begins.

Easement costs were not included in the estimate of cost for each project per the Town’s
request. The Town’s philosophy is to work with its residents in obtaining or negotiating
easements. The project descriptions mention that easements would need to be acquired,
however, no cost was associated with this. Easement costs would be negotiated between
the Town and its property owners outside of this scope of work.

Table 2-1 is a summary of the project costs per phase and alternative, in 2005 dollars. More
detailed cost estimates can be found in the project descriptions included in Appendix C.

Alternative Analysis November 2005
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Table 2-1. Summary of Project Costs

Total To.tal
Project Name Consttiction PéOjeCt
ost

Twin Maples

Phase 1 - Catch basin system and pipes at south end $36,079 $50,078

Phase 2 - System of catch basins & pipes throughout neighborhood $142,825 $198,241
Woodhaven

égirr]rliilve 1 - Extend storm drain to 238th Ave. SE in Snohomish $72,383 $100,467

Alternative 2 - Extend storm drain to outfall on bluff $50,356 $69,895

Alternative 3 - Pump station & discharge to Woodway Park Road $535,370 $743,094
North Deer and Algonquin

Phase 1 - Replace drain pipe and catch basin $19,943 $27,681

Phase 2 - Extend storm drainage collection system to the West $20,004 $27,765
Woodway Park Road

Alternative 1 - Catch basin and pipes to Woodway Park Road* $40,947 $56,835

Alternative 2 - Catch basins and pipes to Woodhaven $36,562 $50,748
Makah Road

Alternative 1 - Upsize pipe with catch basin inlet $38,199 $53,020

Alternative 2 - Upsize pipe with headwall* $33,495 $46,491
Chinook Road

Alternative 1 - Full length thickened edge with catch basins* $31,011 $43,044

Alternative 2 - Partial thickened edge asphalt with catch basins $17,561 $24,375
North Dogwood

Alternative 1 - Replace existing pipe $57,573 $79,911

Alternative 2 - Replace pipe with open ditch on same alignment $27,133 $37,661

Alternative 3 - Replace with open ditch on property boundary* $32,560 $45,193
Wachusett Road

Phase 1 - Catch basin and storm drain on west side of road $36,264 $50,334

Phase 2 - Retaining wall on east side of road $77,540 $107,625
South Dogwood

Alternative 1 - Add catch basins to existing storm drain $19,657 $27,284
Private Drive 10724 226th SW

Alternative 1 - Thickened edge paving and catch basin on 226" $17,008 $23,607

Alternative 2 - Catch basin and storm drain on private property $22,805 $31,654
Total for Phase 1 and Selected Alternatives $339,347 $471,014
Total for All Selected Alternatives and Phases $579,715 $804,645

* Indicates selected alternative
Alternative Analysis November 2005
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TOWN OF WOODWAY
STORMWATER COMPREHENSIVE PLAN
PROJECT DESCRIPTION

Project: North Dogwood

Location

Drainage system from North Dogwood Lane to Makah Road

Existing System and Site Conditions

Runoff from local area surrounding North Dogwood Lane and Dogwood Lane (Photo ND-1)
drains onto the private property north of the intersection. The system originally consisted of an
open channel and pond on the property, tying into the public system at Makah Road. The open
channel was converted to a piped system in 2002. The current system needs to be evaluated to
determine if its capacity is sufficient. It was installed without permit, nor inspection. It is

suspected that old BNSF tile drains along Dogwood Lane may also contribute to localized
flooding, according to the interviews with previous Town staff.

Goals

= Reduce localized flooding on private property by improving existing conveyance system
= Resolve proper access for maintenance

Hydrologic Analysis

The 100-year peak flow was calculated using the Rational Method. The parameters used for the
analysis are shown in the following table:

(= Runoff coefficient 0.22
I Rainfall Intensity (in/hr) 1.2
A Area (acres) 34.4
Q Peak Flow (cfs) 9.0

Alternatives Description
= Alternative No. 1 — Replace existing pipe system through private property

= Provide appropriate sized system with 380 feet of 18 diameter pipe

Woodway Stormwater Comprehensive Plan
North Dogwood Page 1 of 3 01/25/06



= Provide easement for proposed pipe

= Alternative No. 2 — Convert the existing pipe system back into an open channel conveyance
system

= Convert approximately 330 feet of pipe back to an open channel

= Upsize existing 15” diameter culvert to an 18 diameter culvert

= Alternative No. 3 — Convert the existing pipe system back into an open channel conveyance
system and reroute alone property line

= Convert approximately 330 feet of pipe back to an open channel
= Upsize existing 15 diameter culvert to an 18” diameter culvert

Discussion of Alternatives

Alternative No. 1 will reduce localized flooding on private property by installing an appropriately
sized pipe system and discharging into the existing creek on the private property that eventually
discharges at Makah Road.

Alternative No. 2 will reduce localized flooding on private property by converting the piped
system back into an open channel system, installing an appropriately sized system and
incorporating low impact development concepts. The remainder of the current creek will remain
untouched. However, by converting back to an open channel system, there would be a loss of
usable land on the private property.

Alternative No. 3 will also reduce localized flooding on private property by converting the piped
system back into an open channel system, installing an appropriately sized system and
incorporating low impact development concepts. The remainder of the current creek will remain
untouched. By converting back to an open channel system and rerouting it to the property line,
there will be some loss of usable land on the private property, and will require the clearing of
existing trees.

A stormwater easement for the conveyance system through private property is necessary to
comply with current Woodway Municipal Code (11.02.210). The proposed easement width is
estimated to be a 25 feet.

The alternatives are depicted in the attached North Dogwood figure, Figure 2-1.

Cost Items and Quantities

Construction line items and quantities are listed in the attached construction cost estimate table.
Quantities were calculated based on the information obtained during HDR during field visits, and
survey mapping of the infrastructure. Given the extent of survey, geotechnical, hydrologic, and
hydraulic information available at this time, a 40 percent contingency has been applied.

Woodway Stormwater Comprehensive Plan
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Conclusions and Recommendations

The North Dogwood area can be most cost effectively improved via the above proposed plan
improvements. As part of Advanced Engineering and Design, we recommend that a detailed site
survey, geotechnical analysis and hydrologic/hydraulic analyses be conducted.

Woodway Stormwater Comprehensive Plan
North Dogwood Page 3 of 3 01/25/06



North Dogwood, Alternative 1

Town of Woodway
Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA 1 $1,200.00 $1,200.00
2 Street Cleaning HR $95.00 0.00
3 Fence, Temporary Silt Containment LF $3.50 0.00
4 Inlet Protection EA $150.00 0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 1500 $0.15 $225.00
7 Saw Asphalt Concrete Full Depth LF $5.00 $0.00
8 Asphalt Concrete Pavement Removal SY $10.00 $0.00
9 Cement Concrete Pavement Removal SY $20.00 0.00
10  |Crushed Surfacing Base Course N $20.00 0.00
11 Asphalt Concrete Pavement, Class B TN $58.00 0.00
12 |Asphalt Sidewalk, Thickened Edge SY $75.00 0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14 Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15  |Topsoil (Class B) CcY $15.00 $0.00
16 [Hydroseed SY 400 $0.10 $40.00
17 |Shrub, Evergreen, 8' ht. EA $180.00 0.00
18 Shrub, Evergreen, 1 Gal. EA $15.00 0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 0.00
20 |Tree, Conifer (6 - 8' ht.) EA $200.00 0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA 75.00 0.00
22 Ditch Excavation Including Haul CY 25.00 0.00
23 Mulich, 2" depth CY 32.00 0.00
24 Sodding SF $4.00 0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF 380 $25.00 $9,500.00
26 Remove Inlet or Catch Basin EA $200.00 0.00
27 |Remove Manhole EA $550.00 0.00
28 |Remove Tree (12" DBH) EA $500.00 0.00
29  |Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LE 35.00 $0.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF 380 60.00 $22,800.00
32 Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF 85.00 $0.00
33 |Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 $0.00
34 Manhole, 48-inch, 8 Foot Depth EA 2,400.00 $0.00
35 Manhole, 54-inch, 8 Foot Depth EA 2,650.00 $0.00
36 Manhole, 60-inch, 8 Foot Depth EA 3,510.00 $0.00
37 Catch Basin, Type 1, 5 Foot Depth EA 1,200.00 $0.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 1 2,200.00 $2,200.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA 54,200.00 $0.00
40  |Temporary Stormwater Bypass LS 2,000.00 $0.00
41 Quarry Spalls Ton $30.00 $0.00
42 Shoring or Extra Excavation Trench SF $3.00 $0.00
43 Drop Inlet Type 1 with Grate EA 1 $3,200.00 $3,200.00
44
45
Subtotal $39,165.00
Mobilization 5%| $1,958.25
Construction Subtotal| $41,123.25
Contingency 40%| $16,449.30
Construction Total| $57,572.55
State Sales Tax 8.80% $5,066.38
Engineering Design 25%| $14,393.14
Legal/Administration 5%| $2,878.63
Total Project Cost| $79,910.70

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




North Dogwood, Alternative 2

Town of Woodwa

y

Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA 1 $1,200.00 $1,200.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 500 $0.15 $75.00
7 Saw Asphalt Concrete Full Depth LF $5.00 $0.00
8 Asphalt Concrete Pavement Removal SY $10.00 $0.00
9 Cement Concrete Pavement Removal SY $20.00 $0.00
10 Crushed Surfacing Base Course TN $20.00 $0.00
11 Asphalt Concrete Pavement, Class B TN $58.00 $0.00
12 |Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14 |Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15  |Topsoil (Class B) CY $15.00 $0.00
16 Hydroseed SY 330 $0.10 $33.00
17 Shrub, Evergreen, 8' ht. EA $180.00 $0.00
18  |Shrub, Evergreen, 1 Gal. EA $15.00 $0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 $0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 $0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA $75.00 $0.00
22 Ditch Excavation Including Haul CY 166 $25.00 $4,150.00
23 |Muich, 2" depth CYy $32.00 $0.00
24  |Sodding SF $4.00 $0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF 280 $25.00 $7,000.00
26 Remove Inlet or Catch Basin EA $200.00 $0.00
27 |Remove Manhole EA $550.00 $0.00
28 Remove Tree (12" DBH) EA $500.00 0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF 30.00 0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 35.00 0.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF 100 60.00 $6,000.00
32 |Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF 85.00 0.00
33 [Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 0.00
34 [Manhole, 48-inch, 8 Foot Depth EA $2,400.00 $0.00
35 |Manhole, 54-inch, 8 Foot Depth EA $2,650.00 $0.00
36 Manhole, 60-inch, 8 Foot Depth EA $3,510.00 50.00
37 Catch Basin, Type 1, 5 Foot Depth EA $1,200.00 $0.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA $2,200.00 $0.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA $4,200.00 0.00
40 Temporary Stormwater Bypass LS $2,000.00 0.00
41 Quarry Spalls Ton $30.00 0.00
42  |Shoring or Extra Excavation Trench SF $3.00 0.00
43
44
45
Subtotal $18,458.00
Mobilization 5% $922.90
Construction Subtotal|  $19,380.90
Contingency 40% $7,752.36
Construction Total| $27,133.26
State Sales Tax 8.80%| $2,387.73
Engineering Design 25%| $6,783.32
Legal/Administration 5%| $1,356.66
Total Project Cost| $37,660.96

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




North Dogwood, Alternative 3

Town of Woodway
Stormwater Comprehensive Plan

Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA 1 $1,200.00 $1,200.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF 1000 $3.50 $3,500.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 50.00
6 Clearing &Grubbing SF 4330 $0.15 $649.50
7 Saw Asphalt Concrete Full Depth LF $5.00 $0.00
8 Asphalt Concrete Pavement Removal SY 10.00 $0.00
9 Cement Concrete Pavement Removal SY 20.00 $0.00
10 Crushed Surfacing Base Course TN 20.00 $0.00
11 Asphalt Concrete Pavement, Class B N 58.00 $0.00
12 Asphalt Sidewalk, Thickened Edge SY 75.00 $0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14 Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15 Topsoil (Class B) CY $15.00 $0.00
16 Hydroseed SY 500 $0.10 $50.00
17 Shrub, Evergreen, 8' ht. EA $180.00 0.00
18 |Shrub, Evergreen, 1 Gal. EA $15.00 $0.00
19 |Shrub, Deciduous, 1 Gal. EA $10.00 0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA 75.00 0.00
22 Ditch Excavation Including Haul CY 270 25.00 $6,750.00
23 Mulch, 2" depth CY $32.00 $0.00
24 Sodding SF $4.00 $0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF 280 $25.00 $7,000.00
26 Remove Inlet or Catch Basin EA 200.00 0.00
27 Remove Manhole EA 550.00 0.00
28 Remove Tree (12" DBH) EA 500.00 0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF $35.00 $0.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF 50 $60.00 $3,000.00
32 [Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF $85.00 $0.00
33 |Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 $0.00
34 Manhole, 48-inch, 8 Foot Depth EA 2,400.00 $0.00
35 Manhole, 54-inch, 8 Foot Depth EA $2,650.00 $0.00
36 Manhole, 60-inch, 8 Foot Depth EA 3,510.00 $0.00
37 Catch Basin, Type 1, 5 Foot Depth EA 1,200.00 $0.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2,200.00 $0.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA 54,200.00 $0.00
40  |Temporary Stormwater Bypass LS 2,000.00 $0.00
41 Quarry Spalls Ton $30.00 $0.00
42  |Shoring or Extra Excavation Trench SF $3.00 $0.00
43
44
45
Subtotal $22,149.50
Mobilization 5%| $1,107.48
Construction Subtotal| $23,256.98
Contingency 40% $9,302.79
Construction Total|  $32,559.77
State Sales Tax 8.80%| $2,865.26
Engineering Design 25%| $8,139.94
Legal/Administration 5%| $1,627.99
Total Project Cost| $45,192.95

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.
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TOWN OF WOODWAY
STORMWATER COMPREHENSIVE PLAN
PROJECT DESCRIPTION

Project: South Dogwood

Location

Dogwood Place, south of South Dogwood Lane.

Existing System and Site Conditions

Ponding has occurred in the low spot along Dogwood Place (Photo SD-1). A deep existing 12”
diameter drainage system is located west of the roadway, in private property, but no known

conveyance system to collect runoff on Dogwood Place exists. The existing drainage system
discharges into Deer Creek.

Goals
= Reduce localized flooding
Hydrologic Analysis

The 100-year peak flow was calculated using the Rational Method. The parameters used for the
analysis are shown in the following table:

C Runoff coefficient 0.22
I Rainfall Intensity (in/hr) 1.4
A Area (acres) 6.3
Q Peak Flow (cfs) 2.0

Alternatives Description
=  Alternative No. 1 — Install catch basins at the low point of Dogwood Place
= Install 2 new catch basins and connect to the existing storm drain west of the roadway

= Provide an easement for the existing storm drain

Woodway Stormwater Comprehensive Plan
South Dogwood Page 1 of 2 01/25/06



Discussion of Alternatives

There is only one alternative for this project. New catch basins and 12” diameter pipe will be
installed and connected into the existing storm drain system west of Dogwood Place. They will
collect the runoft at the low point, therefore, reducing localized flooding.

An easement for the conveyance system on private property will need to be acquired to meet
Woodway Municipal Code (11.02.210).

The alternative is depicted in the attached South Dogwood figure, Figure 2-2.

Cost Items and Quantities

Construction line items and quantities are listed in the attached construction cost estimate table.
Quantities were calculated based on the information obtained during HDR during field visits, and
survey mapping of the infrastructure. Given the extent of survey, geotechnical, hydrologic, and
hydraulic information available at this time, a 40 percent contingency has been applied.

Conclusions and Recommendations

The South Dogwood area can be most cost effectively improved via the above proposed
plan improvements. The proposed system will reduce localized flooding by capturing the
stormwater runoff along Dogwood Place and convey it to Deer Creek.

As part of Advanced Engineering and Design, we recommend that a detailed site survey,
geotechnical analysis and hydrologic/hydraulic analyses be conducted.

The property owners should be contacted to see what storm sewer structures or connections are
located on their properties. In addition, the existing storm sewer line should be televised to
determine its condition.

Woodway Stormwater Comprehensive Plan
South Dogwood Page 2 of 2 01/25/06



South Dogwood, Alternative 1

Town of Woodway
Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 95 $0.15 $14.25
7 Saw Asphalt Concrete Full Depth LF 112 $5.00 $560.00
8 Asphalt Concrete Pavement Removal SY 32 $10.00 $320.00
9 Cement Concrete Pavement Removal SY $20.00 $0.00
10 |Crushed Surfacing Base Course N 8 $20.00 $160.00
11 Asphalt Concrete Pavement, Class B N 6 $58.00 $348.00
12 |Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 Traffic Control Labor, Flagging HR $45.00 $0.00
14  |Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15  |Topsoil (Class B) CY 2 $15.00 $30.00
16 Hydroseed SY $0.10 $0.00
17 Shrub, Evergreen, 8' ht. EA $180.00 0.00
18 Shrub, Evergreen, 1 Gal. EA $15.00 0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA $75.00 0.00
22 Ditch Excavation Including Haul CY $25.00 0.00
23 Muich, 2" depth CY $32.00 0.00
24 Sodding SF 285 $4.00 $1,140.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF $25.00 0.00
26 Remove Inlet or Catch Basin EA $200.00 0.00
27 Remove Manhole EA $550.00 0.00
28 Remove Tree (12" DBH) EA $500.00 0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 75 $35.00 $2,625.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF $60.00 $0.00
32 [Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF $85.00 0.00
33 [Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 $0.00
34 Manhole, 48-inch, 8 Foot Depth EA 2,400.00 $0.00
35 Manhole, 54-inch, 8 Foot Depth EA 2,650.00 $0.00
36 |Manhole, 60-inch, 8 Foot Depth EA 3,510.00 $0.00
37 [Catch Basin, Type 1, 5 Foot Depth EA 4 1,200.00 $4,800.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2,200.00 $0.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA 54,200.00 $0.00
40 |Temporary Stormwater Bypass LS 2,000.00 $0.00
41 Quarry Spalls Ton $30.00 $0.00
42  |Shoring or Extra Excavation Trench SF 1125 $3.00 $3,375.00
43
44
45
Subtotal $13,372.25
Mobilization 5% $668.61
Construction Subtotal| $14,040.86
Contingency 40% $5,616.35
Construction Total|  $19,657.21
State Sales Tax 8.80%| $1,729.83
Engineering Design 25% $4,914.30
Legal/Administration 5% $982.86
Total Project Cost| $27,284.20

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




South Dogwood

Photo SD-2. South end of Dogwood Place
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TOWN OF WOODWAY
STORMWATER COMPREHENSIVE PLAN
PROJECT DESCRIPTION

Project: Twin Maples

Location
In vicinity of 110" Place W and 239" Place SW.
Existing System and Site Conditions

Over a 15 acre area contributes to localized flooding in the vicinity of 11025 110" Place W, at the
corner of 110™ Place W and 239" Place SW. The neighborhood was developed in the late
1950’s. An old catch basin (CB #21) (Photo TM-1) in the driveway appears to have sediment
plugged pipes and limited sump. This catch basin flows south to a catch basin (CB #20) across
239" Place SW, and then ultimately outlets into a wooded area, Woodway Reserve, to the south
where it likely infiltrates into the ground. The invert of the outlet of CB #20 is higher than the
inlet of the pipe into CB #20, creating a backwater condition and local flooding. The outlet in the
Woodway Reserve is the same elevation as the rim of CB #21. There is not an existing storm
sewer network through Twin Maples. Dry wells are located on 111" Place W and 110" Place W.
They do not appear to be collecting water, likely due to their age and that they are plugged, thus
the runoff from the entire area eventually collects at CB #21. Many of the boulevards along 110"
Place W (Photo TM-2) have been converted from grass areas to paved areas for parking.

Goals

= Reduce localized flooding at south end of Twin Maples
= Improve conveyance of existing system

Hydrologic Analysis

The 100-year peak flow was calculated using the Rational Method. The parameters used for the
analysis are shown in the following table:

C Runoff coefficient 0.48
I Rainfall Intensity (in/hr) 152
A Area (acres) 15.7
Q Peak Flow (cfs) 8.9

Woodway Stormwater Comprehensive Plan
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Phases Description
= Phase No. 1 —Replace catch basin and pipe at south end of Twin Maples
=  Construct new drainage system from 11025 110" Place W to Woodway Reserve
= Increase existing pipe from a 12-inch to an 18-inch pipe
= Provide easement
= Phase No. 2 — Create a new gravity storm drainage network within Twin Maples
=  Connect existing drywells on 110™ and 111" Place W to a new storm sewer system
= Provide improved infiltration gallery in Woodway Reserve

Discussion of Phases

Phase No. 1 will reduce localized flooding during typical rainstorms by more efficiently
conveying flows to the Woodway Reserve. The new system will remove barriers, such as the
elevation differentials, within the existing system. The easement will make the existing storm
drain a legal system and provide access for maintenance. This phase will reduce localized
flooding at the south end of Twin Maples by improving the existing outlet from the
neighborhood, however, it does not eliminate that the entire neighborhood drains to one location
for collection.

Phase No. 2 is a second phase to accomplish the project goals and improve the drainage system
through the Twin Maples neighborhood. The new system will capture runoff before it ponds in
the low spot in front of 11025 110" Place W. By completing two phases for this project it will
both reduce localized flooding and improve conveyance of the neighborhood, reduce the stress on
the south end of Twin Maples.

A stormwater easement for the pipe from CB #20 is necessary to comply with current Woodway
Municipal Code (11.02.210). The proposed easement width is estimated to be a total width of 20
feet.

The alternatives are depicted in the attached Twin Maples figure, Figure 2-3.

Cost Items and Quantities

Construction line items and quantities are listed in the attached construction cost estimate table.
Quantities were calculated based on the information obtained during HDR during field visits, and
survey mapping of the infrastructure. Given the extent of survey, geotechnical, hydrologic, and
hydraulic information available at this time, a 40 percent contingency has been applied.

Conclusions and Recommendations

The Twin Maples area can be most cost effectively improved via the above proposed plan
improvements. As part of Advanced Engineering and Design, we recommend that a detailed site
survey, geotechnical analysis and hydrologic/hydraulic analyses be conducted.

Woodway Stormwater Comprehensive Plan
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Twin Maples, Phase 1

Town of Woodway
Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 0.00
3 Fence, Temporary Silt Containment LF $3.50 0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF 8.00 50.00
6 Clearing &Grubbing SF 1360 0.15 $204.00
7 Saw Asphalt Concrete Full Depth LF 56 5.00 $280.00
8 Asphalt Concrete Pavement Removal SY 16 $10.00 $160.00
9 Cement Concrete Pavement Removal SY $20.00 $0.00
10 |Crushed Surfacing Base Course N 4 $20.00 $80.00
11 Asphalt Concrete Pavement, Class B N 3 $58.00 $174.00
12  |Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 Traffic Control Labor, Flagging HR $45.00 $0.00
14 Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15 Topsoil (Class B) CY $15.00 $0.00
16 Hydroseed SY 455 $0.10 $45.50
17 Shrub, Evergreen, 8' ht. EA $180.00 0.00
18 Shrub, Evergreen, 1 Gal. EA $15.00 0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA $75.00 0.00
22  |Ditch Excavation Including Haul CY $25.00 $0.00
23 [Muich, 2" depth CcY $32.00 $0.00
24 |Sodding SF $4.00 $0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF $25.00 $0.00
26 |Remove Inlet or Catch Basin EA $200.00 $0.00
27 |Remove Manhole EA $550.00 $0.00
28 Remove Tree (12" DBH) EA $500.00 0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 35.00 0.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF 300 60.00 $18,000.00
32 Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF 85.00 0.00
33 Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 0.00
34 Manhole, 48-inch, 8 Foot Depth EA 2,400.00 0.00
35 Manhole, 54-inch, 8 Foot Depth EA 2,650.00 0.00
36 Manhole, 60-inch, 8 Foot Depth EA 3,510.00 0.00
37 Catch Basin, Type 1, 5 Foot Depth EA 1 1,200.00 $1,200.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2 2,200.00 $4,400.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA 4,200.00 $0.00
40 Temporary Stormwater Bypass LS 2,000.00 0.00
41 Quarry Spalls Ton $30.00 0.00
42 Shoring or Extra Excavation Trench SF $3.00 0.00
43
44
45
Subtotal $24,543.50
Mobilization 5%| $1,227.18
Construction Subtotal| $25,770.68
Contingency 40%| $10,308.27
Construction Total|  $36,078.95
State Sales Tax 8.80%| $3,174.95
Engineering Design 25%| $9,019.74
Legal/Administration 5%| $1,803.95
Total Project Cost| $50,077.58

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




Twin Maples, Phase 2

Town of Woodway
Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Iteml Bid Description Unit Qty Unit Price Totalcost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 6740 $0.15 1,011.00
7 Saw Asphalt Concrete Full Depth LF 484 $5.00 2,420.00
8 Asphalt Concrete Pavement Removal SY 368 10.00 3,680.00
9 Cement Concrete Pavement Removal SY 20.00 $0.00
10 Crushed Surfacing Base Course TN 91 20.00 $1,820.00
11 Asphalt Concrete Pavement, Class B TN 63 58.00 $3,654.00
12 |Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14 |Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15 Topsoil (Class B) CY $15.00 $0.00
16 Hydroseed SY 2250 $0.10 $225.00
17 ___|Shrub, Evergreen, 8' ht. EA $180.00 $0.00
18  |Shrub, Evergreen, 1 Gal. EA $15.00 $0.00
19 [Shrub, Deciduous, 1 Gal. EA $10.00 0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 $0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA 75.00 0.00
22 Ditch Excavation Including Haul CY 25.00 0.00
23 Muich, 2" depth CY 32.00 0.00
24 |Sodding SF $4.00 0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF $25.00 0.00
26 Remove Inlet or Catch Basin EA 200.00 0.00
27 Remove Manhole EA 550.00 0.00
28 Remove Tree (12" DBH) EA 500.00 0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 2010 $35.00 $70,350.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LE $60.00 $0.00
32 Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF $85.00 $0.00
33 Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 0.00
34 Manhole, 48-inch, 8 Foot Depth EA $2,400.00 0.00
35 Manhole, 54-inch, 8 Foot Depth EA $2,650.00 0.00
36 Manhole, 60-inch, 8 Foot Depth EA $3,510.00 0.00
37 Catch Basin, Type 1, 5 Foot Depth EA 8 $1,200.00 $9,600.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2 $2,200.00 $4,400.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA $4,200.00 0.00
40  [Temporary Stormwater Bypass LS $2,000.00 0.00
41 Quarry Spalls Ton $30.00 0.00
42 |Shoring or Extra Excavation Trench SF $3.00 0.00
43
44
45
Subtotal $97,160.00
Mobilization 5% $4,858.00
Construction Subtotal| $102,018.00
Contingency 40%| $40,807.20
Construction Total| $142,825.20
State Sales Tax 8.80%| $12,568.62
Engineering Design 25%| $35,706.30
Legal/Administration 5% $7,141.26
Total Project Cost| $198,241.38

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




Twin Maples
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Photo TM-1. Catch Basin #21 at 11025 239"

Photo TM2. Looking north on 110th Place .
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TOWN OF WOODWAY
STORMWATER COMPREHENSIVE PLAN
PROJECT DESCRIPTION

Project: Woodhaven

Location
Along the bluff south of Woodhaven Place (236" Place)
Existing System and Site Conditions

Drainage from Woodhaven Place (Photo WH-1) and adjacent properties are routed to an
infiltration system located west of 88 Woodhaven Place on the bluff. The bluff continues to
erode, compromising the safety of the homes located on the bluff. A storm sewer system along
Woodhaven Place conveys runoff to the infiltration system, which was constructed to the 1960’s.
Due to the age, the infiltration system is likely not functioning as originally intended. The
infiltration system was constructed because the Developer was unable to obtain easements to
construct a pipe system to Haberline or 238" Street SW. No flooding of Woodhaven Place has
been identified. However, the development and infiltration system is adjacent to an active bluff,
which is eroding. Additional saturation of the ground along the bluff may advance erosion and
sloughing. If an infiltration system was proposed at this time, it would not be permitted due to a
slope stability issue.

Goals
= Eliminate infiltration system on bluff to reduce the risk of sloughing
Hydrologic Analysis

The 100-year peak flow was calculated using the Rational Method. The parameters used for the
analysis are shown in the following table:

C Runoff coefficient 0.42
I Rainfall Intensity (in/hr) 1.4
A Area (acres) 2.2
Q Peak Flow (cfs) 1.3

Woodway Stormwater Comprehensive Plan
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Alternatives Description
*  Alternative No. 1 — Divert flows from Woodhaven Place south to 238" Street SW

» Install new 12” diameter pipe from CB #153 off Woodhaven Place to existing storm
drain system on 238" Street SW

* Disconnect existing infiltration system
* Provide easement for new pipe
=  Alternative No. 2 — Divert the flows from Woodhaven Place to an outlet on the bluff

* Install approximately 770 feet of new 12” diameter pipe north to a new discharge
location on the bluff

=  Anchoring pipe on the bluff
= Disconnect existing infiltration system
= Provide easement for new pipe
=  Alternative No. 3 — Pump flows to existing storm drain system on Woodway Park Road
= Install pump station at west end of Woodhaven Place
= Install approximately 425 feet of new 6” diameter forcemain

= Construct new catch basin on Woodway Park Road and connect to existing drainage
system on east side of road

Discussion of Alternatives

Alternative No. 1 will improve the drainage system by diverting flows that discharge to the
infiltration system into a new 12” diameter pipe system. The new drainage system will connect
into a reconstructed catch basin on the existing drainage system along the north side of 23 g™
Street SW. A sanitary sewer line is located west of the Town’s limits, on Paramount property.
The easement acquired for the sanitary sewer line does not include the provision for construction
of a storm sewer line within the easement. Therefore, a stormwater easement for the pipe is
necessary. The proposed easement width is estimated to be 20 feet wide. There is the potential
for utility conflicts with side sewer connections to the sanitary sewer line. A downstream
analysis of the drainage system along 238" Street SW will be needed to determine if it has
capacity to handle additional flows. This analysis assumes that the existing drainage storm drain
system has sufficient capacity. This alternative will eliminate the use of the existing infiltration
system. The advantage of this alternative is that the flow will be taken into a storm sewer system,
completely avoiding discharging over the bluff. However, to process to obtain easements to
construct a pipe may be difficult and expensive.

Alternative No. 2 will improve the drainage system by diverting flows that discharge to the
infiltration system to a new 12" diameter pipe system, and then to a new discharge location on the
bluff. By routing the flows to this location, it will keep the discharge within the Town’s limits. A
section of the pipe will go through Paramount’s property, therefore, a stormwater easement will

Woodway Stormwater Comprehensive Plan
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be necessary. The proposed easement width is estimated to be 20 feet wide. This alternative will
eliminate the use of existing infiltration system. Obtaining easements for this alternative, over
Alternative 1 may be easier. However, the discharge of the flows would still be over the bluff,
which is a complicated situation with anchoring of the pipe and sloughing of the bluff.

Alternative No. 3 will improve the drainage system by diverting flows that discharge to the
infiltration system, and pump them to Woodway Park Road. A catch basin and pump station will
be installed at the west end of Woodhaven Place. A pump station will require operation and
maintenance time and monies. New catch basins will be installed at the intersection of
Woodhaven Place and Woodway Park Road, that will connect to the existing drainage system
along the east side of Woodway Park Road. It is assumed no easement will be necessary for this
alternative by keeping the location of the pipe within the road right-of-way.

The alternatives are depicted in the attached Woodhaven figures, Figure 2-4A, 2-4B and 2-4C.

Cost Items and Quantities

Construction line items and quantities are listed in the attached construction cost estimate table.
Quantities were calculated based on the information obtained during HDR during field visits, and
survey mapping of the infrastructure. Given the extent of survey, geotechnical, hydrologic, and
hydraulic information available at this time, a 40 percent contingency has been applied.

Conclusions and Recommendations

The Woodhaven area can be most cost effectively improved via the above proposed plan
improvements. As part of Advanced Engineering and Design, we recommend that a detailed site
survey, geotechnical analysis and hydrologic/hydraulic analyses be conducted.

Woodway Stormwater Comprehensive Plan
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Woodhaven, Alternative 1

Town of Woodway

Stormwater Comprehensive Plan

Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 0.00
5 Triangular Silt Dike LF $8.00 0.00
6 Clearing &Grubbing SF 2300 $0.15 $345.00
7 Saw Asphalt Concrete Full Depth LF $5.00 $0.00
8 Asphalt Concrete Pavement Removal SY $10.00 $0.00
9 Cement Concrete Pavement Removal SY $20.00 $0.00
10 [Crushed Surfacing Base Course TN $20.00 $0.00
11 Asphalt Concrete Pavement, Class B TN $58.00 $0.00
12 |Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14  |Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15 |Topsoil (Class B) CcY 43 $15.00 $645.00
16 Hydroseed SY $0.10 0.00
17 Shrub, Evergreen, 8' ht. EA $180.00 50.00
18 [Shrub, Evergreen, 1 Gal. EA $15.00 0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 $0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 $0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA $75.00 $0.00
22  |Ditch Excavation Including Haul CY $25.00 $0.00
23 Mulch, 2" depth CY $32.00 $0.00
24 Sodding SF 6900 $4.00 $27,600.00
STORM DRAINAGE
25 |Remove/Abandon Existing Storm Drain Pipe LF $25.00 $0.00
26 Remove Inlet or Catch Basin EA 200.00 $0.00
27 __|Remove Manhole EA 550.00 $0.00
28 |Remove Tree (12" DBH) EA 500.00 $0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF 30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 460 35.00 $16,100.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF 60.00 0.00
32 [Storm Drainage Pipe, 24-inch Diameter ADS HPDE LE 85.00 0.00
33 [Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 0.00
34  |Manhole, 48-inch, 8 Foot Depth EA $2,400.00 $0.00
35 Manhole, 54-inch, 8 Foot Depth EA $2,650.00 $0.00
36 Manhole, 60-inch, 8 Foot Depth EA $3,510.00 $0.00
37 Catch Basin, Type 1, 5 Foot Depth EA $1,200.00 $0.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2 $2,200.00 $4,400.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA $4,200.00 $0.00
40  |Temporary Stormwater Bypass LS $2,000.00 $0.00
41 Quarry Spalls Ton 5 $30.00 $150.00
42 |Shoring or Extra Excavation Trench SF $3.00 $0.00
43
44
45
Subtotal $49,240.00
Mobilization 5%| $2,462.00
Construction Subtotal|  $51,702.00
Contingency 40%| $20,680.80
Construction Total| $72,382.80
State Sales Tax 8.80%| $6,369.69
Engineering Design 25%| $18,095.70
Legal/Administration 5% $3,619.14
Total Project Cost| $100,467.33

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




Woodhaven, Alternative 2

Town of Woodway
Stormwater Comprehensive Plan
Feasibility Level Opinion of Probable Cost

Bid Item Bid Description Unit Qty Unit Price Tolal cost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 3850 $0.15 $577.50
7 Saw Asphalt Concrete Full Depth LF $5.00 0.00
8 Asphalt Concrete Pavement Removal SY $10.00 0.00
9 Cement Concrete Pavement Removal SY $20.00 0.00
10 Crushed Surfacing Base Course N 20.00 $0.00
11 Asphalt Concrete Pavement, Class B N 58.00 $0.00
12 |Asphalt Sidewalk, Thickened Edge SY 75.00 $0.00
TRAFFIC CONTROL
13 |Traffic Control Labor, Flagging HR $45.00 $0.00
14  |Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15  |Topsoil (Class B) CY $15.00 $0.00
16 |Hydroseed SY 1285 $0.10 $128.50
17 __ [Shrub, Evergreen, 8' ht. EA $180.00 $0.00
18  |Shrub, Evergreen, 1 Gal. EA $15.00 $0.00
19 [Shrub, Deciduous, 1 Gal. EA $10.00 $0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 50.00
21 Tree, Deciduous (5 -6' ht, multistem) EA 75.00 $0.00
22 Ditch Excavation Including Haul CY 25.00 0.00
23 Mulch, 2" depth CY 32.00 0.00
24 [Sodding SF $4.00 0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF 40 $25.00 $1,000.00
26 Remove Inlet or Catch Basin EA 200.00 0.00
27 Remove Manhole EA 550.00 0.00
28 |Remove Tree (12" DBH) EA 500.00 $0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 770 $35.00 $26,950.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF $60.00 $0.00
32 |Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF $85.00 $0.00
33 Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 0.00
34 Manhole, 48-inch, 8 Foot Depth EA $2,400.00 0.00
35 Manhole, 54-inch, 8 Foot Depth EA $2,650.00 0.00
36 Manhole, 60-inch, 8 Foot Depth EA $3,510.00 0.00
37  |Catch Basin, Type 1, 5 Foot Depth EA 1 $1,200.00 $1,200.00
38 |Catch Basin, Type 2, 48-inch, 5 Foot Depth EA 2 $2,200.00 $4,400.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA $4,200.00 $0.00
40 |Temporary Stormwater Bypass LS $2,000.00 $0.00
41 Quarry Spalls Ton $30.00 $0.00
42  |Shoring or Extra Excavation Trench SF $3.00 $0.00
43
44
45
Subtotal $34,256.00
Mobilization 5% $1,712.80
Construction Subtotal| $35,968.80
Contingency 40%| $14,387.52
Construction Total|  $50,356.32
State Sales Tax 8.80% $4,431.36
Engineering Design 25%| $12,589.08
Legal/Administration 5%| $2,517.82
Total Project Cost| $69,894.57

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material
2. Catch basin and manhole costs includes excavation, material, installation and backfill.




Woodhaven, Alternative 3

Town of Woodway
Stormwater Comprehensive Plan

Feasibility Level Opinion of Probable Cost

Bid Iteml Bid Description Unit Qty Unit Price Total cost
ROADWAY
1 ESC Construction Entrance EA $1,200.00 $0.00
2 Street Cleaning HR $95.00 $0.00
3 Fence, Temporary Silt Containment LF $3.50 $0.00
4 Inlet Protection EA $150.00 $0.00
5 Triangular Silt Dike LF $8.00 $0.00
6 Clearing &Grubbing SF 1485 $0.15 $222.75
7 Saw Asphalt Concrete Full Depth LF 320 $5.00 $1,600.00
8 Asphalt Concrete Pavement Removal SY 135 $10.00 $1,350.00
9 Cement Concrete Pavement Removal SY $20.00 $0.00
10 Crushed Surfacing Base Course TN 35 $20.00 $700.00
11 Asphalt Concrete Pavement, Class B TN 25 $58.00 $1,450.00
12 Asphalt Sidewalk, Thickened Edge SY $75.00 $0.00
TRAFFIC CONTROL
13 [Traffic Control Labor, Flagging HR $45.00 $0.00
14 [Relocate Sign, Traffic EA $100.00 $0.00
ROADSIDE DEVELOPMENT
15 Topsoil (Class B) CcY $15.00 $0.00
16 Hydroseed SY 495 $0.10 $49.50
17 Shrub, Evergreen, 8' ht. EA $180.00 $0.00
18 Shrub, Evergreen, 1 Gal. EA $15.00 $0.00
19 Shrub, Deciduous, 1 Gal. EA $10.00 $0.00
20 Tree, Conifer (6 - 8' ht.) EA $200.00 $0.00
21 Tree, Deciduous (5 -6' ht, multistem) EA $75.00 $0.00
22 |Ditch Excavation Including Haul CY $25.00 $0.00
23 Mulch, 2" depth cY $32.00 $0.00
24 Sodding SF $4.00 $0.00
STORM DRAINAGE
25 Remove/Abandon Existing Storm Drain Pipe LF 260 $25.00 $6,500.00
26 Remove Inlet or Catch Basin EA $200.00 $0.00
27 Remove Manhole EA $550.00 $0.00
28 Remove Tree (12" DBH) EA $500.00 $0.00
29 Storm Drainage Pipe, 6-inch Diameter ADS HPDE LF $30.00 $0.00
30 Storm Drainage Pipe, 12-inch Diameter ADS HPDE LF 535 $35.00 $18,725.00
31 Storm Drainage Pipe, 18-inch Diameter ADS HPDE LF $60.00 $0.00
32 Storm Drainage Pipe, 24-inch Diameter ADS HPDE LF $85.00 $0.00
33 Storm Drainage Pipe, 30-inch Diameter ADS HPDE LF $130.00 $0.00
34 Manhole, 48-inch, 8 Foot Depth EA $2,400.00 $0.00
35 |Manhole, 54-inch, 8 Foot Depth EA $2,650.00 $0.00
36 Manhole, 60-inch, 8 Foot Depth EA $3,510.00 $0.00
37 Catch Basin, Type 1, 5 Foot Depth EA 3 $1,200.00 $3,600.00
38 Catch Basin, Type 2, 48-inch, 5 Foot Depth EA $2,200.00 $0.00
39 Catch Basin, Type 2, 60-inch, 5 Foot Depth EA $4,200.00 $0.00
40 Temporary Stormwater Bypass LS $2,000.00 $0.00
41 Quarry Spalls Ton $30.00 $0.00
42  |Shoring or Extra Excavation Trench SF $3.00 $0.00
43 Pump Station (6" force main, 480V/3, No odor ctrl, standy generator, tele  EA 1 $330,000.00 | $330,000.00
44
45
Subtotal $364,197.25
Mobilization 5%| $18,209.86
Construction Subtotal | $382,407.11
Contingency 40%| $152,962.85
Construction Total | $535,369.96
State Sales Tax 8.80%| $47,112.56
Engineering Design 25%| $133,842.49
Legal/Administration 5%| $26,768.50
Total Project Cost | $743,093.50

Notes:

1. Pipe cost includes excavation, pipe, installation and trench material

2. Catch basin and manhole costs includes excavation, material, installation and backfill.
3. Pump staion is based upon 1.9 cfs and 500 If forcemain. No superstrucdture, duplex submersible wetwell, 14' deep, 10"
wetwell, constant speed generation with sound attenuating enclosure. Site work $75,000, wetwell $25,000, mechanical




Woodhaven

Photo WH-1. Looking east along Woodhaven Place
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