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1. INTRODUCTION
The City of Redmond (the City) is engaged in planning for the redevelopment of the Overlake
Village South Subarea (subarea). Zoning regulations and goals for the subarea are designed to
reward urban density, innovation and sustainability. Redevelopment within the subarea will
consist of subdividing large parcels, enhancing the street network, building a shared used
pedestrian and bicycle path, raising building height limits, and incorporating low impact
development (LID) stormwater development strategies.
In preparation for the redevelopment of the subarea, the City has contracted HDR and Herrera
Environmental Consultants (Herrera) to assist in two key objectives:

•

Define requirements and options for integrating LID best management practices (BMPs)
into the right-of-way.

•

Develop a toolkit of LID solutions for developers to use on private parcels.

Herrera’s key roles consisted of background research on the subarea as it pertains to
stormwater, development of opportunities and constraints maps for stormwater infrastructure
planning, initial selection and modeling of stormwater BMPs, Integration of LID BMPs into the
proposed street sections for the subarea, providing input on the City's current bioretention
standard details, developing a toolkit of BMPs for stormwater infrastructure on private parcels,
and development of supporting material for public outreach and engagement.
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2. BACKGROUND RESEARCH
Background research and a literature review was conducted by Herrera to identify key
opportunities and constraints for stormwater management in the subarea. Information from the
following sources was reviewed:

•

City of Redmond website

•

City of Redmond GIS Database

•

King County Interactive Mapping Tool

•

Washington Geological Survey – Subsurface Geology Information System

•

Groundwater Well Logs

•

Washington Department of Ecology – Water Quality Assessment for Washington

•

Overlake Planning Documents received from the City of Redmond

Details from the above are discussed in this section of the report.

2.1. PROJECT LOCATION
The subarea is approximately 100 acres in size (approximately 2,000 feet by 1,600 feet) located
in the southwest part of the city (see Figure 1). The subarea is bounded by 148th Avenue NE to
the west, Bel-Red Road to the south and east, and NE 24th Street to the north.

2.2. SOILS AND INFILTRATION RATE
The subarea has variable soils conditions and infiltration rates. The Redmond-Overlake Basin
Geological Mapping Project (Troost 2010) provides extensive discussion on soil mapping efforts
carried out within the subarea and immediate vicinity. In general, the subarea consists of soils
that include large areas of weathered and unweathered glacial till and recessional outwash
deposits (Otak 2010).
Glacial till in its unweathered condition is very dense and relatively impermeable when
considering stormwater infiltration. Infiltration rates into unweathered glacial till are generally
less than 0.10 inches per hour (Otak 2010). Weathered glacial till is also dense and relatively
impermeable when considering stormwater infiltration; however, it is slightly more permeable
than the unweathered till. Infiltration rates into weathered glacial till may range from 0.20 to
0.50 inches per hour.
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Figure 1.
OVERLAKE VILLAGE SOUTH SUBAREA.
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Recessional outwash deposits consist of sand and gravel with areas of silty sand and silt. The
sandy outwash deposits should be relatively permeable with infiltration rates of about 2 inches
per hour. Infiltration rates into silty outwash deposits will be much lower (Troost 2010).

2.3. GROUNDWATER
Approximately one-third of the city’s drinking water supply comes from a shallow groundwater
aquifer located with the city limits. Designing stormwater infrastructure that accounts for
groundwater conditions is instrumental in developing the subarea. A summary of groundwater
depth, protection and contamination is provided in the subsequent sections.

2.3.1.

Groundwater Depth

The Washington Department of Natural Resources Subsurface Geology Information System
(DNR 2015) was accessed to obtain previously conducted subsurface exploration documents. Of
the eight documents available for the subarea, two reports were the most comprehensive for
the subarea, and therefore included in Appendix A. An additional investigation was obtained
from the Overlake Village Stormwater and Park Facilities Conceptual Design (Otak 2000).
Based on six borings that encountered groundwater in three separate geotechnical
investigations and reports, groundwater is typically found at a depth of 13 to 20 feet below
surface grade within the subarea. A summary of each document is provided as follows:

•

An investigation conducted in 2010 in the parking lot of Overlake Fashion Plaza.
Groundwater was observed in this boring at a depth of 18.2 feet below existing ground
surface (Otak 2012). Existing finished grade at time of boring is estimated at 301 feet
above mean sea-level (amsl).

•

An investigation conducted in October of 1992 in the southeast portion of the subarea.
Five test boring were drilled, ranging in depth from 6 feet to 15 feet below grade.
Groundwater seepage was encountered at 14 feet below existing ground surface
(Appendix A). Existing surface grade elevation is at approximately 295 feet amsl, resulting
in a groundwater elevation of approximately 281 feet.

•

An investigation conducted in August of 1984 in the general vicinity of the area currently
occupied by Marshalls and Sears, adjacent to the northeast of the intersection of
148th Avenue NE and NE 20th Street. Ten test borings were drilled, ranging in depth
from 13 to 21 feet below grade. No groundwater was encountered in six of the borings.
In four of the borings, groundwater was encountered at a depth 13, 17, and, on two
occasions, 20 feet below existing ground surface (Appendix B). Existing surface grade
elevation at time of boring is at estimated at 300 feet amsl, resulting in a groundwater
elevation of approximately 287 to 280 feet amsl.
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Groundwater depth typically fluctuates seasonally with higher groundwater elevations in the
rainy reason (October through May) and lower groundwater elevations in the dry season (June
through September).
Additional sources of groundwater data that were researched as part of this report:

•

Per the Natural Resources Conversation Service report (NRCS 2015), depth to
groundwater is listed as 0 to 37 inches for the four soil types in the study area. This
appeared to be inconsistent with field-verifiable geotechnical findings; therefore, these
data were not used in this analysis.

•

A “depth to groundwater” GIS shape file was received from the City. The limits of data in
this file are outside of the subarea limits.

•

Per King County Water and Land Services, a groundwater well (Well
ID R_473747122080601, owner unknown) is located in the east part of the subarea, north
of NE 21st Street and immediately west of Bel-Red Road. The well extends to a depth of
65 feet, but no water level or water quality data are available from it.

2.3.2.

Groundwater Protection

The City has designated four zones for wellhead protection: 1, 2, 3, and 4. The subarea falls
entirely within wellhead protection zone 4. Per the City of Redmond Clearing, Grading, and
Stormwater Management Technical Notebook (Redmond 2012), runoff from pollution
generating impervious surfaces can be infiltrated without treatment provided the soil profile
provides treatment per Chapter 3.3 of Volume III of the 2005 Ecology Manual. Infiltration of
runoff from non-pollution generating impervious areas considered to be clean, including most
roofs and sidewalks, is strongly encouraged where feasible.

2.3.3.

Groundwater Contamination

No reference to groundwater contamination was discovered during the literature review.

2.4. ENVIRONMENTALLY CRITICAL AREAS
Per King County iMap (King County 2015), no seismic hazards, landslide hazards, wetlands, or
critical aquifer recharge areas are identified in the subarea. The subarea is outside of the FEMA
100-year and 500-year floodplain and is not listed as susceptible to groundwater contamination.
Per the Washington Department of Ecology Water Quality Assessment for Washington map
(DOE 2015), no water bodies within or immediately adjacent to the subarea area classified as
impaired. The tributary area of the subarea, Kelsey Creek, is designated as a Chinook distribution
stream.
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2.5. DRAINAGE COMPLAINTS
No drainage complaints from the City or area landowners were obtained as part of our
investigation.

2.6. REGIONAL INFILTRATION FACILITY
In 2011, the City adopted an implementation plan for stormwater and park facilities within the
Overlake neighborhood. The plan consists of constructing regional infiltration facilities, regional
detention facilities, conducting LID retrofits, and an urban pathway with LID facilities. This plan
focused on the commercial and employment areas of the neighborhood that are zoned for the
highest density of development. The proposed stormwater facilities and some new streets were
further defined by the Overlake Village Street Design Guidelines, (Redmond 211).
The Overlake Village South Detention Vault (rendering below), the first large stormwater facility
in the plan, was completed in 2015. This regional detention facility, located within the subarea,
detains stormwater that has been treated locally within public rights-of-way and private
development areas. Once surrounding property develops in the future, park facilities will be
constructed on top of the stormwater vault. In the meantime, parking use will continue by the
owner of the property.

Above: Rendering of the Overlake Village South Detention Vault.
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3. STORMWATER ANALYSIS AND DESIGN
3.1. OPPORTUNITIES AND CONSTRAINTS
Results from the background research and a literature review were incorporated into
opportunity and constraints maps (see Appendix B), to be used as guidance in determining
where future stormwater facilities can potentially be located. The maps were developed based
on findings from Section 2 of this report.
Key research elements incorporated into the opportunity and constraints maps consist of
existing soil conditions, anticipated infiltration rates, depth to groundwater, and location of
existing and proposed infrastructure.

3.2. STORMWATER MODELING APPROACH AND INPUTS
Stormwater modeling was performed based on requirements set forth in the Department of
Ecology Stormwater Management Manual for Western Washington (Ecology 2014) and the
Technical Manual (Redmond 2012). MGS Flood version 4.38, a Department of Ecology approved
continuous model, was used for the preliminary sizing of stormwater facilities. A summary of
MGS Flood inputs are detailed in Table 1.
Table 1. MGS Flood Project Location Design Inputs.
Climatic Region
Computational Timestep
Pre-Developed Conditions

Puget Sound East 40 Inches
15 Minutes
Till Forest

3.3. BIORETENTION DESIGN
Per correspondence with the City, preferred layout options and preferences for bioretention
were discussed. To fit into the proposed urban character of the subarea, a vertical wall
bioretention configuration was chosen. A typical section of this configuration is shown in
Figure 2. A summary bioretention modeling configuration is detailed in Table 2.
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Table 2. Bioretention Typical Configuration.
Soil Media Thickness

18 Inches

Soil Porosity

35 to 40%

Storage Depth

12 Inches

Bioretention Soil Infiltration Rate
Native Soil Infiltration Rate
Cell Sideslope/Walls
a

3 Inches/Houra
Varies, depending on native soils
Vertical (0:1)

Selected based on Ecology recommended rate of 12 inches per hour and with a Factor of Safety of 4 applied.

Figure 2. Typical Bioretention Section.

3.4. BIORETENTION MODELING AND RESULTS
Initial modeling efforts were conducted for the subarea to provide a basis of discussion with City
staff. Based on these results, additional scenarios were run to develop guidelines for
determining required bioretention areas based on a recommended configuration and native soil
infiltration rates.

August 2016
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3.4.1.

Preliminary Modeling Results

Initial modeling efforts consisted of running sixty modeling scenarios for the subarea,
summarized in the sizing graph in Appendix C. The only variable between the scenarios was
varying the native soil infiltration rate. Based off the literature review of previous geotechnical
investigations, 0.25 to 1.00 inches per hour is a reasonable estimate for the long-term infiltration
rate within the subarea. Three native soil infiltration rates were chosen in this range: 0.25, 0.75,
and 1.00 inches per hour, and twenty scenarios per modeled for each.
In each scenario, a 40,000-square-foot block subbasin was selected and routed equally to six
separate bioretention cells. Each cell was 5 feet wide, with a length ranging from 10 feet up
through 200 feet. The total percentage of the subbasin dedicated to bioretention was
incrementally increased from 0.75 percent up to 15 percent as the bioretention cells were
increased in length.
As shown on the graph, the total percentage of stormwater that is infiltrated in the subbasin
increases as the total percentage of bioretention in the subbasin increases. The greatest benefit
is achieved early on, as with each increase in bioretention length, there is a diminishing gain in
the quantity of stormwater being infiltrated.
Shading is shown in each figure to delineate what flow control performance standard is met. As
the bioretention percentage in the subbasin increases, first 50 percent of the 2-year storm event
is met, then 50 percent of the 2-year through the 2-year event, and ultimately the 2-year event
through the 50-year event. Per the models output, there is a lag in which 100 percent of the
modeled runoff is infiltrated and all three performance standards are met (50 percent of the
2-year through the 50-year).
The point where all three duration standards are met are shown on each figure as, after this
point, increasing the size of bioretention does not provide any additional performance benefit
as 100 percent of the stormwater is being infiltrated and all three performance standards are
met.

3.4.2.

Final Modeling Results

After preliminary modeling results were reviewed with the City, final modeling was completed to
provide sizing guidelines for bioretention within the right-of-way. Bioretention sizing for private
parcels is discussed separately in Section 3.7.
The following conclusions were drawn from final modeling:

•

Based on guidance from the City, stormwater from major public and private streets
should be infiltrated using bioretention systems in areas with outwash soils. Furthermore,
these systems should be sized to treat and infiltrate the entire water quality storm. To
achieve this goal, the modeling indicates at least 2.5 percent of bioretention area is
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needed for every unit of land area infiltrated assuming a native infiltration rate of 1 inch
per hour.

•

In areas with till soils, the modeling showed bioretention systems would be impractical
due to space limitations; therefore, Filterra systems were proposed instead based on
guidance from the City. Because they do not infiltrate water in their standard
configuration, the Filterra systems would need to be installed in combination with a
shallow infiltration facility below the sidewalk to achieve the goal of infiltrating the entire
water quality storm.

•

Bioretention Configuration: Soil porosity was increased from 35 percent to 40 percent.

3.5. ASSESSMENT OF BIORETENTION DETAILS
As part of developing stormwater design recommendations for the subarea, a review of existing
City-approved standard plans was conducted. The following 2014 standard plans were reviewed:
1. Standard Plan 655 – Bioretention Facility
1. Standard Plan 657 – Bioretention Plant Palette
2. Standard Plan 659 – Bioretention Curb Extension
3. Standard Plan 661 – Bioretention Check Dam
4. Standard Plan 663 – Bioretention In-line Curb Cut
5. Standard Plan 655 – Bioretention Side Curb Cut
6. Standard Plan 667 – Bioretention Outlet Structure
7. Standard Plan 669 – Bioretention Clean-Out
8. Standard Plan 671 – Bioretention Hydrant Access
Comments on these standard plans are included in Appendix D.

3.6. BIORETENTION COSTS
At a planning level, we estimate bioretention to cost $100 per square foot in the public right of
way and $50 per square foot on private parcels. This costs includes all design, materials and
constructions costs, but excludes land acquisitions (private parcels only) or permitting. The
higher costs in the public right of way are typically caused by utility conflicts and traffic control
for construction.
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3.7. DEVELOPER TOOLBOX
The developer toolbox is a set of stormwater best management practices that can be utilized on
private parcel development in the Overlake South Subarea. The toolbox was developed based
on research findings, planning-level modeling work and discussions with the City. The best
management practices can be used in any combination to meet applicable Washington State
and City of Redmond codes governing use of stormwater solutions.
Best management practices in the toolbox consist of the following:
1. Bioretention
2. Green Roof
3. Roof Infiltration to Drywell
4. On-Site Detention
5. Urban Pathway
Sizing information for each BMP is included in the toolkit. A sizing factor of 5 percent of parcel
area being devoted to bioretention was based on guidance received from the City.
The developer toolbox is included in Appendix E.

3.8. STORM DRAINAGE IMPROVEMENTS
The subarea has an underground storm drainage pipe network designed around the current
parcel and roadway layout. As the subarea is redeveloped, we anticipate that most of this
network will be demolished and a new storm drainage system will be installed around the
reconfigured roadway and parcel layout.
As a safety mechanism in the event of overflow, clogging, or failure, all bioretention cells will
need to be connected to the new storm drainage network. The outfall for this network is to be
determined, but is anticipated to be either a regional infiltration facility or pipe conveyed out of
the subarea.

3.9. PERMEABLE PAVEMENT
Permeable pavement is a method of paving that is able to support traffic loads with a durable
surface while allowing stormwater to seep into the ground as it falls. This dispersed infiltration
approach addresses water quality through filtration and adsorption of pollutants in the
pavement matrix and in the soils below the facility and addresses water quantity through
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storage in the pavement base and infiltration into the soils below the facility. Per City guidance,
permeable pavement is not being considered in the public right of way at this point.

3.10. PUBLIC OPEN HOUSE
Preliminary findings and design options from the stormwater analysis effort were presented at a
public open house for the subarea on December 17, 2015. The presentation board used at the
open house is included in Appendix F.
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4. LIMITATIONS
The summary of findings in this report are intended for planning-level decision making. Every
best effort was taken in presenting an accurate overview of subarea conditions.
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APPENDIX C
Bioretention Sizing Graphs

OVERLAKE SOUTH SUBAREA
BIORETENTION SIZING

FLOW CONTROL REQUIREMENTS MET
50% OF Q2 NOT MET, 50% Q2 - Q2 NOT MET, Q2 - Q50 MET
50% OF Q2 MET, 50% Q2 - Q2 MET, Q2 - Q50 NOT MET
50% OF Q2 MET, 50% Q2 - Q2 NOT MET, Q2 - Q50 NOT MET
50% OF Q2 NOT MET, 50% Q2 - Q2 NOT MET, Q2 - Q50 NOT MET

Q2 - Q50

100%

STORMWATER INFILTRATED

50% Q2 - Q2
50% Q2

80%

60%

40%

NATIVE SOIL INFILTRATION RATE
0.25 IN/HR
0.75 IN/HR

1.00 IN/HR

20%
0.0% 1.5%

3.0% 4.5% 6.0% 7.5% 9.0% 10.5% 12.0% 13.5% 15.0%
BIORETENTION AS PERCENTAGE OF SUB-BASIN

APPENDIX D
Comments on Bioretention Standard Details

PROVIDE ALLOWED
SLOPE RANGE
(2.5:1 UP TO X:1)

REMOVE THIS
TEXT

MAX SPACING
BETWEEN CLEAN
OUTS IS 25O
LINEAR FEET.

AVERAGE
SEASONAL
GROUNDWATER
ELEVATION?

7. AVOID COMPACTION OF EXISTING
SUBGRADE BELOW PLANTER DURING
CONSTRUCTION.

GENERAL COMMENTS:
- INCLUDE VERTICAL CONFIG DETAIL

REVISE FOR VERTICAL
BIORETENTION CELLS

ELABORATE
PROVIDE MINIMUM
WIDTH

PROVIDE ENERGY
DISSIPATION/
STREAMBED
COBBLES

SHOW CURB CUTS
FOR DRAINAGE

REMOVE "POROUS"
AND DETAIL TYPE,
SIDEWALK CAN BE
ANY TYPE

"SWALE BOTTOM
VARIES"

"BIORETENTION"

SHOW THIS IN
THE DETAIL

THIS MODEL NOT IN THEIR
CURRENT (3/2016) CATALOG,
REVISE.

"BIORETENTION"

ADJUST LEADER
ADJUST LEADER

ADJUST LEADER

"BIORETENTION"

"BIORETENTION"

"BIORETENTION"

APPENDIX E
Developer Toolkit

OVERLAKE SOUTH SUB-AREA
DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
WHAT IS THE VISION OF THE OVERLAKE SOUTH SUB-AREA?

Overlake is designed to help meet community shopping, recreation, civic, cultural, entertainment
and employment needs; provide attractive and safe places to live close to urban amenities; and be
oriented towards pedestrians and bicyclists and served by local and regional bus and rail transit.
Zoning regulations for Overlake Village reward urban density, innovation, and sustainability.

WHAT IS THE DEVELOPER TOOLBOX?

The developer toolbox is a set of stormwater best management practices that can be be utilized on
private parcel development in the Overlake South Sub-Area. The best managment practices can be
used in any combination to meet applicable Washington State and City of Redmond codes governing
use of stormwater solutions.

SUB-AREA EXTENTS
PO BOX 98073
REDMOND, WA
425-556-2900

STORMWATER BEST MANAGEMENT DEVELOPER TOOLBOX

2

5

1

3
4

WHAT ELEMENTS ARE IN THE TOOLBOX?

Five best management practices are available to
developers in the toolbox. The rendering above details
how each of the elements could potentially be situated
in a typical block development.
The adjoining fact sheets in the toolbox provide
additional guidance in utilizing these best management
practices.

1

Bioretention

2

Green Roof

3

Roof Infiltration to Drywell

4

On-Site Detention

5

Urban Pathway

ADDITIONAL REFERENCES:

1. City Of Redmond. Clearing, Grading and Stormwater Management Technical Notebook. Issue
Number 6, Effective February 23, 2012.
2. City of Redmond. Standard Specifications and Details. 2015.
3. Department Of Ecology. Stormwater Management Manual for Western Washington. Volumes 1-5.
December 2005.
Legal disclaimer: this toolbox should not be used as a substitute for codes and regulations. The applicant is
responsible for compliance with all current code and rule requirements.
PO BOX 98073
REDMOND, WA
425-556-2900

DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
BEST MANAGEMENT FACT SHEET

BIORETENTION

WHAT IS BIORETENTION?

Bioretention is an engineered facility sized for
specific water quality treatment and flow control
objectives that includes a storage component,
plants, and designed soil mixes. Bioretention can
come in a variety of configurations (typically
cells, swale or planters) and provides a green
amenity to the surroundings.

HOW MUCH SPACE IS REQUIRED?

Each property in the sub-area must provide the
functional equivalent of routing the entire roof to
a bioretention cell equal to 5% of roof area. This
area is of the wetted footprint, and excludes
side-slopes of the facility. If other tools are used
in conjunction with bioetention, this requirement
is reduced.

BIORETENTION WITH VERTICAL WALLS

HOW MUCH DOES IT COST?

Bioretention typically costs $25 to $50 per
square foot. This includes design and
construction, but excludes land acquisition.

WHAT IS A TYPICAL CONFIGURATION?

Bioretention can vary in shape to accommodate site conditions and developers preferences.
Side-slopes typically are either vertical or 3 feet horizontal to 1 foot vertical or a combination of
the two, depending on side.

6"

CURB
AND GUTTER

3' (MIN)

6"

2" (MIN) FREEBOARD
SIDEWALK

TRAVEL LANE
OR PARKING
30" (MAX) UNLESS
GUARD RAIL PROVIDED

2"-6"
2"-3" (TYP)

SOIL
18" (MIN)

DESIGN PONDING ELEVATION
MULCH
BIORETENTION SOIL
VARIES

GRAVEL STORAGE
SCARIFIED AND
UNCOMPACTED SUBGRADE

2' (MIN)

TYPICAL SECTION VIEW
PO BOX 98073
REDMOND, WA
425-556-2900

DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
BEST MANAGEMENT FACT SHEET

GREEN
ROOF

WHAT IS A GREEN ROOF?

A green roof is a roof of a building that is
partially or completely covered with vegetation
and a growing medium, planted over a
waterproofing membrane.
Green roofs create green space for tenants,
reduce stormwater runoff volume through
evapotranspiration, provide peak flow rate
attenuation, increase building insulation,
increase the roof lifespan, create wildlife habitat
and provide an aesthetic amenity.
Typical soil depths for green roofs range from
3-inches to 12 inches.

HOW MUCH SPACE IS REQUIRED?

There are no minimum or maximum green roof
space requirements. The greater the roof area
that can be green roof, the greater the benefit is
provided.

GREEN ROOF

HOW MUCH DOES IT COST?

Green roof costs depend on several factors such
as soil media thickness and additional structural
loading requirements. As a general rule, a green
roof will cost in the range of $10 to $25 per
square foot.

WHAT IS A TYPICAL CONFIGURATION?

Typical components of a green roof are as shown:
1) Grasses/Plants
The plant growth portion of the roof.
2) Soil/Growing Medium
Soil for growing plant media.
3) Filter Fabric
Keeps vegetation and growing medium intact.
4) Drainage Layer
Prevents saturation of the soil.
5) Insulation
Additional insulation for the building.
6) Wateproofing Membrane
Keeps water off of the roof deck.
7) Protection Board
Additonal protection.
8) Roof Deck
Roof of the building.

AXONOMETRIC VIEW
PO BOX 98073
REDMOND, WA
425-556-2900

DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
BEST MANAGEMENT FACT SHEET
WHAT IS DRYWELL INFILTRATION?

A dry well is an underground structure that
infiltrates stormwater runoff. Stormwater is
routed through pre-treatment then routed into
the dry well itself. Water is stored within the dry
well, with perforations throughout the body of
the dry well allowing water to seep out and
infiltrate into native soil.

DRY WELL
Access Lid at
Finished Grade
Piped Inlet
Connection
Perforated Holes to
Allow for Stormwater
to Drain Out the Sides
of Structure

HOW MUCH SPACE IS REQUIRED?

Dry wells are located entirely underground. The
drywell’s diameter and depth dictate how much
contributing area they can dispose of. Typically, a
vertical separation distance is required between
groundwater and the bottom of dry well,
dictating maximum depth of the dry well.

DRY WELL SECTION

HOW MUCH DOES IT COST?

Typically, costs for a dry well range from $3,000
to $7,000, per each.

WHAT IS A TYPICAL
CONFIGURATION?

A typical drywell configuration consists of a concrete
manhole with an open
bottom and perforated
holes throughout the manhole. The drywell is commonly filled with drain rock
and has a frame and solid
lid at the finished grade.

AXONOMETRIC VIEW
PO BOX 98073
REDMOND, WA
425-556-2900

DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
BEST MANAGEMENT FACT SHEET

ON-SITE
DETENTION

WHAT IS ON-SITE DETENTION?

On-site detention is a stormwater storage and
release system. Water is piped into a vault or
chamber and a flow restrictor in the system
restricts flows to specifically engineered levels.
Stormwater is subsequently discharged into the
public storm drain system.

HOW MUCH SPACE IS REQUIRED?

Normally, the entire system is located underground, so no surface area is required. Up to 0.5
cubic feet of storage volume per square foot of
contributing land area may be required per
current stormwater code.

INSTALLATION OF CONCRETE VAULT

HOW MUCH DOES IT COST?

Typically, underground on-site detention costs
$15 to $30 per cubic foot of storage.

WHAT IS A TYPICAL CONFIGURATION?

The typical detention vault section from the City of Redmond Standard Plans is shown below. The
structure is constructed of concrete and is installed underground.

TYPICAL SECTION VIEW
PO BOX 98073
REDMOND, WA
425-556-2900

URBAN
PATHWAY

DEVELOPER TOOLBOX
STORMWATER MANAGEMENT
BEST MANAGEMENT FACT SHEET
WHAT IS THE URBAN PATHWAY?

The urban pathway will be a shared-used path
that will be constructed in the sub-area as part of
the reconfigured street grid network. The
pathway will serve as a regional facility, for
public and private stormwater. Underneath the
pathway, stormwater chambers will be
constructed to provide storage volume and
infiltration into the native soil.

HOW MUCH DOES IT COST?

City to advise on this text. Potential wording:
The urban pathway will be paid for and
constructed by the City of Redmond. Developers
connecting into the pathway for stormwater use
will pay a fee to the City.

HOW MUCH SPACE IS REQUIRED?

The pathway stormwater storage component will
be part of the public right-of-way and will be
located entirely underground. Except for access
points and cleanouts, the stormwater
component will be not visible.

Rain Leader to
Pre-Settling Chamber

Stormwater Chambers
Receive Flow from
Adjacent Parcels and
Infiltrates into Native Soil

SECTION VIEW
PO BOX 98073
REDMOND, WA
425-556-2900

APPENDIX F
Open House Presentation Board

Bioretention Objectives

LEGEND
Bioretention

• Meet State and City requirements
by managing small storms while
the City’s regional vaults manage
large storms
• Protect and recharge groundwater
• Provide landscaping amenities
to street
• Protect surface water quality
• Prevent local flooding

Pervious Sidewalk
Private Parcels

NOTES:
1. Stormwater from private parcels
to be handled separately.
2. Bioretention cell widths shown:
a. Alhazen Street: 8 feet
b. Access Street: 5 feet
c. Other Street: 5 feet

Access Street

Other

148th Ave NE

Alhazen Street

Regional Vault
and Future Park
Stormwater Facilities
for Public Right-of-Way
Shown for Typical Area

Access Street

Typical Bioretention
Block Layout
In most communities, a development project is required to construct a large
detention vault onsite to manage large storms along with smaller scale infiltration
facilities that manage smaller storms onsite. Redmond’s regional stormwater
facilities program is constructing large regional detention and infiltration vaults
that allow developers to pay a fee to the City in lieu of building their own onsite
detention vaults. This frees up property for development and is a more efficient and
effective use of space within this urban center. The large City vaults also are a good

Public Right-of-Way

opportunity to collocate park facilities like the future green space shown above.
While the City’s regional vaults manage the large storms, each public and private
development is still required to provide some small onsite stormwater facilities to
manage small storms. Developers get credits against their stormwater connection fees
if they exceed the minimum onsite stormwater requirements described below. This
project team is developing a tool box of equivalent technologies to help developers
select their preferred method of providing onsite stormwater management.

Future Private Parcels

Bioretention

Dry Well

Permeable Sidewalk
Bioretention

Filterra wiith Infiltration Trench

Pervious Pavement

Roof Downspout Infiltration

Onsite Stormwater Treatment Toolbox
Overlake Village South Infrastructure Planning

