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Today’s presentation
c--

e Natural Drainage Systems Projects

e Green Stormwater Infrastructure (GSI) as a
requirement of new development

e Proposed CIP projects



Natural Drainage
Systems

2 Initiated in 1999
> Pilot blocks

2 Pilot catchments
> Pilot partnering
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Green Stormwater Infrastructure

Tries to make ..function more

this...

like this.




SEA Street #1

2 660 LF
o 2.3 acre drainage

< Goal: flow control
via live storage
(mini ponds orifice
controlled In
theory)

= Constructed 2000

SEA Streets - After Construction
2nd Ave NW - NW 117th St to NW 120th St




The SEA Street Prototype
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SEA Street #1 Monitoring

2 University of
Washington

o three years of
continuous
monitoring

= 99% reduction In
total runoff volume

o Learned: standard
geotech assumptions
should be guestioned




NW 110th Cascade

> 1400 LF

o 28 acre
drainage

2 Goal: water
quality primary

2 Constructed
2003




Broadview Green Grid

2 4,500 LF
> 32 acre drainage

= Cascade and SEA
street designs

= Goal: flow and
water quality

= Constructed 2004
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Broadview Green Grid




Why Full Street Improvements?







Pinehurst Green Grid

o 3,800 LF
2 49 acre drainage

> Merged Cascade
approach into
SEAstreet design

= Constructed 2005




SEA Street Design
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High Point — partnering with
Housing Authority

2 120 acre drainage

> Swales within
planting strip
> Goal: water quality

treatment and flow
delay

= Constructed 2005-
2009
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4 HOW HIGH POINT DRAINAGE WORKS TO RECHARGE OUR GROUNDWATER AND PROTECT THE CREEK 1
HOUSES use different strategies to collect, | STREETS slope to one side and cuts in SWALES collect, CONVEYANCE FURROWS direct

infiltrate, and cleanse rainwater. | curb direct rainwater into planted and absorb, and filter water away from the house via a path of
- splashblocks : grass swales. rainwater from gravel and crushed rock.
- rocks ' streets and houses
- furrows or channels l into the ground
- stormwater pop-ups : before going Into
- planted depressions (raingardens) : the city storm drain.
- yard drains |
|

= porous concrete sidewalks
allow water to pass through
into the ground.

pop-ups releass
water into the

swales are de&gned
with crossing points,

enable vater to seep
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33 %
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into the ground while : stormwater flows  32nd Street north of Raymond Street is porous
maving away from the Y across sidewalks concrete to allow water to pass through into the 1o swales or a pipe.
house and into the toward swales. ground before It goes to the swale. ,_ slotted pipe
rain garden 5

{underdrain)

splash blocks slow and —

| city storm drain o carry bigger rainstorms direct water away ftom the
to the large pond which slowly releases \_ house and should be kept
DESIGN COMPANY Cleaner stormwater to Longfellow Creek. rocky soil holds water until it clean of leaves.

seeps into the pipe.
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Natural Drainage
Systems

2 65 blocks
o 232 acres
2 $17M
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Green Stormwater Infrastructure
(GSI) standards

e Right-of-way Improvement Manual

e Stormwater requirements: Stormwater
Infrastructure (GSI) as a requirement of new
development

e Proposed CIP projects



Right-of-Way Improvement Manual

2 Guidance where SEA

Streets can be SEATILE
considered —

manual
= Bioretention Information

2 Detalls ,
: : : Seattle Right-of-Way Improvements Manual
= Bioretention soll City of Seattl

specification
=2 Permeable Pavement
= Detalls

o> Approved Permeable
Pavement List
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City of Seattle Stormwater Code
(SMC 22.800 — 22.808)

=

O O 0O 0

Volume 3 — How Confrol and Water Qualify Treatment
Technical ir Manual

Green Stormwater —

Appendix D - Facility Operations and Maintenance

Infrastructure (GSI) minimum

design requirements
GSI modeling inputs
Presized facilities
GSl required to MEF

In ROW, 2-year GSI
maintenance agreement
required

This dix outlines ion, mai -and record keeping

Uil its for facilities in the City of Seattie. In
addition, this appendix includes basic information about the commen types of
drainage systems used to detain and treat urban runoff, how they function, and
how well they perform in removing stormwater pollutants. The types of drainage
systems covered in this appendix include:

- Catch basins, maintenance holes, and storm drain inlets
- Vaults, tanks, and pipes

- Qilhwater separators

. Media filters

- Biofilters (swales, wet swales, and filter strips)
. Infiltration trenches and bagins

. Ponds and constructed wetlands

- Bioretention (swales and planters)

. Pervious pavement

. Vegetated roofs

. Cisterns

- Compost amended soil.

The appendix is designed to serve as both a summary of maintenance
requirements as well as an inspection checklist for facility owners. The tables
presented below describe each type of drainage system and list the inspection
and maintenance requirements for each system. The inspection and

| its include 1 about what features to inspect at
each facility, when and how often these systems should be inspected, and how
to identify specific defects that wamrant corrective action. Comective actions are
described that should be taken to maintain system performance.

In addition, the tables contain checklists to assist owners of drainage systems in

conducting i i and to aid in ion doct
is an important and often required component of any maintenance program. It is
y to ensure that i i and i are

as scheduled and also to track the level of maintenance required at individual
facilities and structures.

Draft 2/15/08

D-1




City of Seattle Stormwater Code
-Implementation

> Review/inspector checklist

= Directors Rules for clarification
of GSI to MEF

> O&M inspector checklists
o City staff training




Bioretention — on parcels
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Bioretention — in the Right of Way




Green Roofs

Ly

Seattle City Hall Justice Center



Rainwater Harvesting
-

DOWNSPOUT OR OTHER INLET

DEBRIS SCREEN

SELF-CLEANING

% INLET FILTER
ACCESS HATCH

FOR CLEANING

HIGH WATER LEVEL OVERFLOW PIPE,

4"MIN.
fei /
g
>
=z
)
F
a L VALVE
- FLOW CONTROL
L LOW WATER LEVEL ORIFICE
|
OUTLET TO APPROVED
. DISCHARGE POINT
SEDIMENT STORAGE,
3"MIN
FAUCET FOR
RAINWATER USE
DETENTION CISTERN

(SINGLE FAMILY RESIDENTIAL ONLY)



Permeable Pavement

PERVIOUS WEARING
COURSE

LEVELING COURSE
(OPTIONAL)

SLOTTED OVERFLOW
PIPE, 6" MIN BETWEEN
PERVIOUS SURFACE
AND PIPE INVERT

AGGREGATE DISCHARGE SUBBASE

NON-WOVEN GEOTEXTILE WRAP
(OPTIONAL)

SUBBASE




‘Table 4.5.

Sizing Factors for Pre-Sized Approach
(for sites with less than 10,000 sf impervious surface).

Cecign (% of contributing Impervicuc area) gection
nfitration Creek Providing
Faolity Overfiow Rate Protection Capacity Control Decign
Faolity Type Depth (inoh/nour) ttandard ttandard Requirementc
} 0.25 25E% -
2Inzh ponding - i
cepth 0.5 167% 441
1.0 136% -
Sioretenticr Ceil € Inzr percing — i Lo
tathout Uncerdrain) oecf.h 0.5 83% 181% 441
1.0 6C% 8T
0.2§ g8% 17.9%
12 Inch ponding X T T et 841
- - - o .
1.0 38% 7%
€ Inch poncing :
N 3
Sloretention Flamter cepth ) i - 441
Wit Urcercrar 12 Inch poncing : o
cepth NA NA Sh8%
FPermeabie Pavement | S InCh aggregate 02$ 48.5% 133%
Faciity (amn Stocrage clzcharge subbase 0.5 133% 4% 442
Rezerwolr & Overfiow) |cepth 1.0 3338 333%
0.2¢ 223% S5 E%
1.€ foct deptn 0.5 18.6% WNES 452
10 10.7% 181%
rerraton T ,
S - 928 7.0% 331%
3.0 foct depth 0.5 12C% 225% 452
.0 TE% 134%
0.25 136% pt B4
4.C foct depth A 10.1% 1TE% 453
1.0 7% 111%
Onywel n o = e TYT™




Stormwater Regulations will NOT
address the problems alone.

%

12%
16% developable area

anticipated to be retrofitted
via Stormwater Code
requirements over 50-year
time period

B Single Family Residential
B MultiFamily

B Commercial/Industrial

O Other Developable




Capital Improvement Projects
-




Swale on Yale
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New Development

Pre-treatment

New storm drain
to swales

Seattle
@ Public
Utilities
72" storm
drain
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Integrating GSI
iInto CSO control

LEGEND
———City Limit

——Stream

Water Body
[=Iseattia NFDES Basin
050 @ Seattie CSO Outfall

@ King County CSO Outfall

s City of Seattle

Puger
Sound

Shilshole
Bay
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Lakewood Raincatcher

G oo

Lakewood Moorage)

‘Adams Street
Boat Ramp
4

Installation of rain
gardens and cisterns
on private property to
reduce downstream
Impacts and gather
Information



Triple Bottom Line Analysis

Real Dizcoot Rate: P Lifecycle 1, yrs: aa
Fdl Seres LCAT 1 Lifecycle 2, yrs: 100

Pacd Pacd ROW | RO RChn? Pard Parcd | RO/
Cost Cd culdtion Residertial Rl deritial RO R AlleySidewadk Rernowe Cormercial Alley/Sidewalk
Bzaurrption Conwrepot Rzim Hanest Bioraention Bioratertion Permn Pavirg hpervious Green Roof, Perrn P=uirg
or Faremnaer O scormedt Cistern MOE Rain Garden Rietrofit Prezs Mew Riock M Froject
Construction Cost | fos] | {558 | fEaE] | EEFE] ] | fend foz5] | IR
bllied Costs | E= T | 14| ITICEY ETEE) I Fh o | 14|
Meazure Life | m| | o | )| s0] | = 100 al | |
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D&M, Early | o] | i | fas| | 4] | mE]| | fom f2az] | 005 |
O&M, Mature | gom | | §3.54 | v | o] | goos | | 400 162 ] | 005 |
Area Ratio [ | | 2| 0] | 0% | E 108G e | |
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Lzpital Cost per
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CSO Plan Updates- cost curves

100-Yr LifeCycle Cost/gallons ($/gal)
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Initiating Green Streets Program




Initiating Residential Rainwise
-

e Contractor reimbursement
for construction of GSI on
private parcels



Questions?




