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1.0

1.1

1.2

PROJECT OVERVIEW

Purpose and Scope

This report accompanies the site development application for the West Broadway Surge (Spokane
Urban Runoff Greenway Experiment). This project includes demolition of existing curbs,
sidewalks, and asphalt areas and replacing with new curb and gutter, pervious concrete sidewalk,
and pavers. The project will also include the construction of a series of ‘storm gardens’ to collect,
treat, and infiltrate stormwater runoff from the adjacent impervious surfaces.

The project site is located in the City of Spokane in the southeast quarter of the northeast
quarter of Section 13, Township 25 North, Range 42 East, Willamette Meridian in the City of
Spokane, Spokane County, Washington. The project is located within the West Broadway
Avenue right-of-way between Elm Street and Oak Street (see Appendix A, Figure A-1 for Vicinity
Map).

Stormwater improvements include providing a series of 27 storm gardens to manage stormwater
runoff. A detailed description of the storm gardens is provided in Section 4.0 of this report.

The design for this project meets or exceeds the requirements of the Spokane Regional
Stormwater Manual (SRSWM), April 2008 which establishes the methodology and design criteria
used for this project.

Existing Conditions
1.2.1 Existing Cover

The existing project site is a developed urban street, including approximately 50-foot-wide
asphalt paving, concrete curb, sidewalk, landscape strip, and several small and mature street
trees.

1.2.2 Topography and Drainage

The existing asphalt pavement is crowned to direct stormwater runoff towards the existing curb
where it is directed to storm inlets located at the street intersections. Runoff from the existing
sidewalks is also directed to the existing stormwater collection system. The storm inlets
discharge the stormwater runoff to a combined sewer main.

1.2.3 Soils

The NRCS soils map identifies the site soils as Garrison gravelly loam — 0 to 5 percent slopes
(GgA). The NRCS soil description is provided below.

Map Unit: GgA—Garrison gravelly loam - 0 to 5 percent slopes

This very deep, somewhat excessively drained soil is on nearly level to gently sloping terraces. It
formed in glacial outwash mixed with volcanic ash in the upper part. Typically the surface layer
is gravelly loam 15 inches thick. The subsoil is very gravelly loam 29 inches thick. The
substratum is very gravelly loamy coarse sand to a depth of 60 inches. Depth to sand and gravel
ranges from 30 to 55 inches. Elevations are 1,700 to 2,000 feet. The average annual
precipitation is 18 to 22 inches. The frost-free season is about 170 days.
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1.3 Post-Development Conditions

In the post developed conditions, the pavement width will not be modified. The existing curb will
be replaced with a concrete curb and gutter to better control the flow of the runoff. The existing
sidewalk will be demolished and replaced by a combination of pervious concrete and concrete
pavers. The existing concrete driveways will not be modified. Landscaping will be included in
the proposed storm gardens and landscape strips outside of the storm gardens.

Stormwater improvements include providing a series of 27 proposed storm gardens to collect,
treat, and infiltrate stormwater runoff. The proposed storm gardens will reduce the volume of
runoff directed to the combined sewer system.

2.0 CONDITIONS AND REQUIREMENTS SUMMARY

2.1 Basic Requirements

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

B.R. #1 — Drainage Submittal

This report along with the engineering plans meets the requirement for a drainage
submittal.

B.R. #2 — Geotechnical Site Characterization

A Geotechnical Site Characterization was completed by GeoEngineers, Inc. A copy of
the geotechnical report is included in Appendix C.

B.R. #3 — Water Quality Treatment

The project is required to provide basic water quality treatment because infiltration is
proposed within a Critical Aquifer Recharge Area, Aquifer Sensitive Area, and City of
Spokane.

The average daily traffic for the project section of West Broadway is 3,700. Therefore,
the project does not exceed the thresholds requiring oil control, metals treatment, or
phosphorous treatment.

B.R. #4 — Flow Control

The project proposes to infiltrate developed stormwater runoff in order to meet the
flow control requirement. The project will be required to infiltrate a minimum of the
runoff volume from the 10-year, 24-hour storm event.

B.R. #5 — Natural and Constructed Conveyance Systems

The project does not include modification to natural or constructed conveyance
systems.
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2.2

3.0

3.1

3.2

2.1.6 B.R. #6 — Erosion and Sediment Control

A Construction Stormwater Pollution Prevention Plan (SWPPP) will be prepared under
separate cover.

2.1.7 B.R. #7 — Source Control

The project is confined within existing public road right-of-way. The City will provide
the appropriate source control BMPs for urban streets.

2.1.8 B.R. #8 — Operation and Maintenance
The project is confined within existing public road right-of-way. The City will provide
operation and maintenance of the pavement, sidewalks, and associated stormwater
facilities.

Preliminary Plat and SEPA Conditions

At this time, conditions have not been imposed on the project through a preliminary plat or SEPA
process.

OFFSITE ANALYSIS

Downstream Analysis

The project runoff will be collected in the storm gardens where it will be infiltrated. Runoff
volumes that exceed the capacity of the storm gardens will overflow into the road gutter and be
directed to the existing storm inlets. The storm inlets direct the runoff into the existing combined
sewer main. ‘

The project will replace existing impervious sidewalks with pervious surfaces and infiltrate runoff
that is currently directly tributary to the combined sewer system. Therefore, runoff rates and
volumes to the downstream drainage system will be reduced.

The proposed project is not anticipated to adversely impact downstream drainage facilities.

Upstream Analysis

The project site does not receive significant stormwater runoff from offsite properties.
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4.0

FLow CONTROL AND WATER QUALITY FACILITY ANALYSIS AND DESIGN

The following sections discuss the conditions assumed and methodology used for stormwater
facility sizing. The treatment and detention components of this project were sized with the
assistance of StormSHED®. The following is a summary of the assumptions made and data used
in the treatment and detention calculations. The calculations are also based on soil information
from the NRCS Soil Survey of Spokane County, Washington and rainfall isopluvials from Chapter
5 of the SRSWM.

Methodology: SCS Curve Number

Rainfall Distribution: Type 1A

Rainfall Depth: 2-year, 24-hour = 1.20”
10-year, 24-hour = 1.80"
25-year, 24-hour = 2.00”
50-year, 24-hour = 2.20"

100-year, 24-hour = 2.40”

Soils (Soil Group): GgA-Garrison gravelly loam (Type B)
Runoff Parameters: Developed impervious surfaces CN =98
Infiltration Rate: 10 inches per hour

The storm gardens are a bio-infiltration-type facility contained within a cement concrete curb
enclosure. The gardens provide runoff collection, treatment, and flow control.

Runoff is introduced to the storm gardens through a curb cut in the proposed curb and gutter.
Runoff flows through the curb cut onto a concrete splash pad within the storm garden. A level
spreader curb disperses the runoff from the splash pad area to the planter box area.

The planter box consists of 30 inches of an engineered structural soil mix overlaid by 12 inches of
a treatment soil mix. Runoff is treated by filtration through the treatment soil mix, which will
contain a minimum organic content and cation exchange capacity. Additional treatment will also
be provided by vegetative uptake of nutrients including nitrogen and phosphorous.

After treatment, the runoff continues to infiltrate through the engineered structural soil. The
structural soil mix is designed to provide infiltration while providing a good growth medium for
the proposed street trees to be located within each storm garden. When runoff exceeds the
basic treatment volume it will flow into a vertical pipe with grate that leads to perforated pipes
under the structural soil mix. The perforated pipes disperse the runoff across the subgrade
infiltration surface below the structural soil mix. The void spaces within the structural soil mix
provide temporary storage of runoff during infiltration.

The design infiltration rate for the existing Garrison soils is 10 inches per hour. Shouid
stormwater volumes exceed the storm garden capacity, runoff would back up into the road gutter
and flow to the next storm garden. If the capacity of all the gardens is exceeded, the runoff will
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4.1

4.2

4.3

4.4

4.5

proéeed down the gutter line to the existing storm inlets that are connected to the existing
combined sewer system.

Existing Site Hydrology

The existing site hydrology was not evaluated because the proposed project will utilize infiltration
of stormwater and not detention.

Developed Site Hydrology

The maximum curb flow length tributary to a storm garden is 44 feet. The road is crowned with
a maximum tributary width of 25 feet. Including the concrete curb area, the maximum
impervious surface tributary to a storm garden is 1,122 square feet (0.026 acre). The design
calculations for the storm gardens are based on this maximum tributary area.

Performance Standards

The project site is required to meet basic treatment and infiltrate the stormwater runoff up to the
10-year, 24-hour event.

Flow Control System

The flow control calculations were performed by using level-pool routing of developed
hydrographs for various storm design events (Appendix B, Exhibits B-3 — B-7). The storm garden
was modeled as a vault with 5-foot by 14-foot by 3.5-foot inside dimensions and 30 percent void
space. Infiltration outflow from the vault is based on an infiltration surface area of 70 square
feet and an infiltration rate of 10 inches per hour resulting in a design maximum outflow rate of
0.016 cubic feet per second. The level pool routing summary (Appendix B, Exhibit B-14) shows
that the maximum storage depth during the 100-year, 24-hour event is 1.2 inches. Therefore,
the storm garden infiltration capacity exceeds the runoff volume for the 100-year, 24-hour event
and greatly exceeds the minimum flow control requirements of infiltrating the 10-year, 24-hour
storm event.

Water Quality System

Water quality is provided via infiltration of stormwater runoff through the soil treatment mix
within the storm garden. The soil treatment mix is 12 inches thick and overlays the storm
garden structural soil. The design of the storm garden treatment capacity is based on the bio-
infiltration requirements of Chapter 6 of the SRSWM.

V = 1133(0.0258ac) = 29.23 ft?

Design depth of 5 inches

Bottom area = 29.23 ft¥/(5/12) ft = 70 ft?

The minimum required treatment soil surface area is 70 ft*>. The surface dimensions provided in

a typical storm garden are 14 feet by 5 feet, resulting in a surface area of 70 ft’; therefore,
minimum treatment requirements are provided.
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5.0

6.0

7.0

8.0

9.0

CONVEYANCE SYSTEM ANALYSIS AND DESIGN

The project does not propose modifications to the existing conveyance system. The project will
infiltrate stormwater runoff tributary to the storm gardens for storm events up to and exceeding
the 100-year, 24-hour event. This runoff would have previously flowed directly into the existing

conveyance system. Therefore, the project will significantly reduce the volume and rate of
stormwater runoff to the existing conveyance system.

SPECIAL REPORTS AND STUDIES

Report Geotechnical Engineering Services Drainage Disposal for West Broadway Surge, by
GeoEngineers, Inc., dated September XX, 2009.

OTHER PERMITS

To our knowledge, no other permits are required for this project.

ESC ANALYSIS AND DESIGN

A Stormwater Pollution Prevention Plan (SWPPP) will be provided under separate cover.

BOND QUANTITIES, FACILITY SUMMARIES, AND DECLARATION OF COVENANT

Bonds and financial guaranties will be provided, as required by the City of Spokane.

10.0 OPERATIONS AND MAINTENANCE MANUAL

The proposed facilities are public and will be operated and maintained by the City of Spokane.

11.0 CONCLUSION

This project is designed to meet the Spokane Regional Stormwater Manual (SRSWM), April 2008
guidelines for stormwater management.

This analysis is based on data and records either supplied to or obtained by AHBL, Inc. These documents
~ are referenced within the text of the analysis. The analysis has been prepared utilizing procedures and
practices within the standard accepted practices of the industry.

AHBL,

éﬁ‘jﬁanh C:

ume, P.E.

Project Engineer

GCH/lah
September 2009
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