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GO©ALS

Reduce Reduce |Identify Potential
Stormwater Stormwater Peak Enhancements
Contaminants Flows




HOW?

Delineate/Rate Wetlands

Characterize Stormwater
Hydrology/Hydraulics

Develop Green
Infrastructure Solutions
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2) WETPOND DETENTION (PHOSHORUS)

SAND FILTER
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hard engineering soft engineering
storm drainage management: storm drainage management:
drain, direct, and dispatch slow, spread, and soak

filtration
flow control

detention infiltration
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retention treatment
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Where BMPs are Defined:

e Stormwater Management Manual for
Eastern Washington, Ecology, 15 edition
2004 (adopted)

e Eastern Washington Low Impact
Development Guidance Manual, Ecology,
15t edition 2013

e Highway Runoff Manual, WSDOT, 2014



Performance Goals:

 Water Quality Treatment
O Treat 90% of the annual runoff volume
via the Water Quality Storm (6 month)

* Runoff Control
O Adopt a network capacity design
storm.

WO R 5[

Y Q2 Dy
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General Categorization

T catecowy
SUB-CATEGORY LID  Runoff Control WQ Treatment

X X

X X X

X

X X X

X X X

X

X

X X

X

X X

X
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APPLICATION
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Table 5.2.1 Typical Sources of Pollutants of Concern in Stormwater

Pollutant Sources

Pollutants of Concern

ROOFS:

Uncoated metal

Zn

Vents & emissions'"

O & G, TSS, Organics

PARKING LOT/DRIVEWAY:

>High-use site High O & G, TSS, Cu, Zn, PAH
<High-use O& G, TSS
STREETS/HIGHWAYS:

Arterials/highways O &G, TSS, Cu, Zn, PAH

Residential collectors

Low O & G, TSS, Cu, Zn

High use site intersections

High O & G, TSS, Cu, Zn, PAH

OTHER SOURCES:

Industrial/Commercial development

0O &G, TSS, Cu, Zn

Residential development

TSS, Pest/ Herbicides Nutrients

Uncovered fueling stations:

High O & G

Industrial yards

High O & G, TSS, Metals, PAH

Notes:

Application of effective source control measures is the preferred approach for

pollutant reduction. Where source control measures are not used, or where they are

ineffective, stormwater treatment is necessary.

Legend:

Cu = Copper
O & G =01l and Grease

PAH = Polycyclic Aromatic Hydrocarbons
PGPS = Pollution-generating pervious surface

TSS = Total Suspended Solids
7n =7inc
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Amended Soils
! v v v Designer Soils <31 Varies 4 year soil maturation.
LID4.2
Gravel,
Bio-filtration: Media Filter Drain J No J vegetation, No y y y Low Low to 520 <a1 y Linear Ideal for roads / parking - Seven alternatives.
RT.07 alkaline Moderate ’ Snow storage.
granular mix
Bio-filtration: Swale Continuous Inflow *y No v Vegetation No No v v Low to Low to 520 15.5% Linear *CA only.
RT.06 Moderate | Moderate CA not allowed in areas with a phosphorus TMDL.
Bio-filtration: Swale Wet Low to Low to Specifically for areas with high groundwater and
No No v Vegetation No No Vv No 5-20 <1.5% Linear g v . e
RT.05 Moderate | Moderate saturated soils.
Bio-filtration: Swale Vegetation, Low to Low to L . . *CA only.
* | No | v S No | No | v | *v 5-20 Limited Use | Fair 1.5-5% Linear i _ _
RT.04, T5.40 Native Soils Moderate | Moderate CA not allowed in areas with phosphorus TMDL.
Ideal for roads / parking - Three alternatives.
Bio-filtration: Vegetated Filter Strip Snow storage.
v No v Vegetation Vv No Vv *V Low Low 20-50 Fair <31 Linear
RT.02, T5.50 e *CA only.
CA not allowed in areas with phophorus TMDL.
. . Highest benefit from large buildings.
Bio-filtration: Vegetated Roof
LIID4 |7 A e X X X Vegetation Varies Small benefit from residences.
’ High roof loads (Ib/sf). Energy savings
Bio-infiltration Pond / Swal Vegetation, Low t . Small t
[egpliiiciealiondt e vl v v v eg.e a |o.n Vv No Vv Vv Vv oW to Low 5-20 Preferred Fair v <1% v matt to Snow storage.
IN.01, T5.30 Native Soils Moderate Large
Snow storage. Flexible footprint.
Bio-retention J J J Vegetation, No No v v Moderate | Moderate 520 Small High groundwater limitations.
RT.08, LID4.4 Designer soils Phosphorus TMDL: Underdrain not allowed; Potential
1/4 mile setbacks.
Detention: Pond Small to Snow storage.
: No v No NA No No No No Moderate Low 20-50 Required to be above seasonal water table.
FC.03, F6.10 Large S,
Detention: Rain Water Harvesting v No No NA No No No No No Small Supplements other water sources.
LID4.9 Roof material limitations.
Detention: Tank / Vault Moderate to
/ No Vv No NA No No No No . High 50-100 Small
F6.11, F6.12 High
Detention: Wet Pond Low ener Low to Fair to Storage component must be above water table.
No Vv ' . &Y No Vv Vv No No Moderate 20-50 Limited Use ! Large g P
C0.01 environment Moderate Good Requires adequate water source.
Dispersion: Natural / Engineered Vegetation Ideal for roads / parking.
P : & v v v g_ . v v v v Low Low 50-100 <31 Linear |Utilizes only native existing vegetation.
FC.01, FC.02, F6.40, F6.41, F6.42, LID4.3 Native Soils . .
Groundwater vertical separation (>3').
Infiltration: Drywell Low to Low to Acceptable | Fair to
i v Vv | No | Native Soils 5-20 SageL v v Small
IN.O5, F6.20 Moderate | Moderate w/Limitations | Good

11/17/2015
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Infiltration: Permeable Pavement . . . . Similar to . umérous |m.| ations . .
IN.O6. LID4.6 v v v Native Soils v v v v Medium High HMA v Varies Restricted to light-medium vehicular loads.
Y ' Succeptible to clogging (winter sanding, sedimentation).
Infiltration: Pond Acceptable Medium to
V v V Native Soils No v v v Moderate | Moderate 5-10 Fair Vv <3% Vv Snow storage.
IN.02, T5.10, F6.21 w/Limitations Large &
Infiltration: Swale
1591 No No v Native Soils v Medium |Little data to support its use.
Infiltration: Trench Low Low Acceptable
' ' ' Native Soil N Vv Vv Vv 20-50 Fai Vv Vv Li
IN.03, T5.20, F6.22 ative Sotis © w/Limitations | o inear
Infiltration: Vault Moderate t A tabl
nirration: vau v v v | NativeSoils | No | v v v Moderate | CocaetOl 50 CCeptabie | pir | v | <4% | v Varies
IN.04 High w/Limitations
Oil Water S tor: Baffle / Coalesci P Int int .
il Water Separator: Baffle / Coalescing No No J 277 " No No No No oor y Ssmall ntense rnaln en'ance
T5.100, T5.110 to Fair Last choice for oil control.
Sand Filter: Basic, Large Medium to .
< No v Sand V- V- v V- V- Preferred Poor v Not effective in winter.
T5.80, T5.81 Large
Sand Filter: Vault, Linear Fair to Small to L.
No v Sand V- V- v V- V- Preferred v . Effective in winter.
T5.82, T5.83 Poor Medium
Trees Large trees provide highest benefit.
1ID4.5 4 v Low Low Long 4 v Small Utility conflicts.
‘ Encourages infiltration.
Wet Pool / Pond Low ener Moderate to| Low to Fair to Less suitable / effective in semi-arid locations.
/ No No v . = No v v No . 20-50 Limited Use Large /
RT.12, T5.70, T5.71 environment High Moderate Good Snow storage??
Wet Vault Low ener Moderate to
75.72 No | No | v VENETEY | No | No | VvV | No | No : High 50 - 100 Good Small
environment High
. Year round adequate water supply.
Wetland: Constructed Treatment / Detention Low to
/ No v v Aquatic Plants | No No v v v Moderate 20-50 Limited Use | Good Large Evaporation can be a concern.
C0.02 Moderate . . .
Aquatic plant establishment required.
Wetland: Constructed Treatment Moderate to Year round adequate water supply.
) No No v Aquatic Plants | No No v v v . Moderate 20-50 Limited Use | Good Large Aquatic plant establishment required.
RT.13, T5.73 High . . .
Not intended as an aquatic habitat.
Wetlands: Natural v Never | Aquatic Plants | No No No No No None None v Hydroperiod analysis required
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Gravel,
Bio-filtration: Media Filter Drain vegetation, Low to
' No ' No Vv Vv Vv Low 5-20 <4:1 Vv Linear
RT.07 alkaline Moderate
granular mix
Detention: Wet Pond Low ener Low to Fair to
No v v . = No v v No No Moderate 20-50 Limited Use Large
C0.01 environment Moderate Good
Di ion: Natural / Engi d V tation, .
ispersion: Natural / Engineere v v v egetation v v v v Low Low 50-100 <31 Linear
FC.01, FC.02, F6.40, F6.41, F6.42, LID4.3 Native Soils
Sand Filter: Basic, Large Medium to
No V Sand V- V- v V- V- Preferred Poo v
T5.80, T5.81 f Large
Sand Filter: Vault, Linear Fair to Small to
! No v Sand V- V- v V- V- Preferred v
T5.82, T5.83 Poor Medium
Wet Pool / Pond Low ener Moderate to Low to Fair to
/ No | No | v VENereY | nNo | v v | No ! 20-50 | Limited Use Large
environment High Moderate Good

RT.12,T5.70, T5.71

11/17/2015

Comments

Ideal for roads / parking - Seven alternatives.
Snow storage.

Storage component must be above water table.

Requires adequate water source.

Ideal for roads / parking.
Utilizes only native existing vegetation.
Groundwater vertical separation (23').

Not effective in winter.

Effective in winter.

Less suitable / effective in semi-arid locations.
Snow storage??

Region 1
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Emerging Technology

Manufacturer Product Pretreatment |Oil Metals Basic Phosphorus
AquaShield Aqua-Filter System Pilot Pilot Pilot Pilot
AquaShield Agua-Swirl System General General
BaySaver Technologies  |BayFilter Conditional |General Conditional
BaySaver Technologies |BaySeparator Conditional
Modular Wetland
Bio Clean 0.46 cfs or 20,145 cf General General General
Contech CDS Stormwater Treatment |General Pilot Conditional
Filterra System
Contech 100 in/hr General General General General
Filterra Boxless
Contech 100 in/hr General General General General
Contech Jellyfish Filter Pilot Conditional |Pilot
Contech Media Filtration Perlite ' Conditional |Conditional
Contech StormFilter MetalRx Media Conditional |Conditional
Contech StormFilter Perlite Conditional |Pilot
Contech |StormFilter PhosphoSorb Conditional |Conditional
Contech StormFilter ZPG Media General
Contech UrbanGreen BioFilter Pilot Pilot Conditional
Contech Vortechs System General
Environment 21 StormPro Pilot
Hydro International Downstream Defender General
Hydro International Up-Flo Filter Conditional
Imbrium Systems Stormceptor General
FloGard Perk Filter
Kristar / Oldcastle 2.1cfs General General
Lean Environment Enpurion Metals Treatment Conditional |Conditional
Royal Environmental ecoStorm plus General
StormwateRx Aquip Conditional |Conditional |Conditional
Torrent Resources Maxwell Plus Pilot Pilot
wsbort Media Filter Drain General General General
WSDOT CA Biofiltration Swale Conditional |General General
General Ok
Conditional Under Testing
Pilot Notification to Ecology Required
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Amended Soils

Integrated Pest Management: Furple Martins and bats can eat
anywhere from 200 to 300 mosquitoes an hour. Other predators such
as dragonflies and fish eliminate larvae in water.

"

L L
year 1: initial planting and soil /year 2: root systéms estab- 1 year 3: diverse habitat more 1 year 4: climax habitat estab-
amendment if necessary, root lished, additional vegetation ! established, system becomes 1 lished, system is self-sustaining
systems begin to establish introduced, minimal habitat ! more autonomous : S &
created > . ~
1 1
1 I
- seed : ! .
! . distribu r"_ ! v A
1 ¥ § il : .- s
1 .é\ AR ¢ -
] A d ! E iy ]
1 ; :
1
1

pollinators

ewsaeeatragecay

. - \: ‘..-,._.. | LML J
bod sourcs, || RRS o
1 . san®

. .'-")‘ 1S
Q.‘..,...qﬁ..._.....,_ :ldecompowr‘s'- coonsumers .

\ - -o....... 3 ] ' .
aeratorsand | @ ! Q'Iﬁ'l-.;..,' @
composters, : A AT

 exchangers and .
1 digesters
1
1
1
1
1

establishment stage » increasing resiliency » maturation stage

30



INg

o
(7]
Q
>
p -
(g+]
L
p -
Q
o

w—

RainWa







Vegetated Roofs

~—— Parapet (Edge of Building)

~— Flashing — Vegetation

/~ Mulch layer — Separation

—— Growing medium (3-4") ] Structure

— Gravel Ballast
(12" min. for
separation)

Waterproof
Membrane

Existing Structural
Roof Deck

— Drain







Oil/Water Separator
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Pervious Pavement

P Curbledge restraint
/'/’
4 Pavers: vehicular min. 3 1/s" thick
pedestrian min. 2 3/s" thick

£

- No. 8, 83, or 9 slone in joinls

— 2° bedding course - No. B stone (typ )

4" base course - No. 57 stone

Elevaled drain
{optional)

(Storage Reservoir) ‘ :

o Subbase course - No_ 2 stone
vehicular - thickness varies with design
pedestrian - min_ 6" thick

~~—— Geotexlile on bottom and sides 36
(optional)



Vegetated Filter Strip
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</~ Surface wat%;{ﬂr;‘ *

[ Saturated onlg®
[ Aquatic Bed

=] Emergent 0-12"

1 Emergent 12-40"
[ 1Emergent >40"

[ 1Scrub-Shrub

|| Forested

i l Wetland 3A

Existing

» Wetland gA

All of area within 150°

upslope is in resi
agrcultural land

f

Wetland 12A §

Wetland 3B

Out
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Dispersion

Contributing impermeable
surface

Level spreader
(per designs)

Evenly distributed sheet
flow of stormwater
through vegetation
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Bio-Filtration

Base width




Bio-Retention




Bio-Infiltration




Sand Filtration

Inlet Pipe

Manhole

Sedimantation

Chamber
‘Submerged
Wall Filter Bed
Ch
[saar::;?r Underdrain

Debris Screen

(Gravel)
Reverse bend or S Buildi
hooded overflow —— Building
== Downspout
127 min. reservoir = Protective rock layer
] /’ 2 /w,f gravel splash
N pad
- || | —
Filter fabric

| _—— Structural walls

layer = =
\ i [t

T Sand 18" min.

—
i

87 Gravel laver

Y

-
T Waterproof
| | Sub-grade or R
\ it building as needed
Pipe to approved 4" Perforated pipe to Foundatien
dispasal point (see run the length of the drains as
Section 1.4), bottem.  sand filter required

or side-out options




Detention




Wet Pond/Vault

acoess road 1o inkel structure

sccees ramg (o botiom of first
walpool cell (TH 1V) (see taxt)

FIRST WETPOOL CELL
25% 10 35% of weipool volume
exchuding ccess ramp

2
i dop width 5 men. (il earten)
SECOND WETPOOL CELL 3
WO desgn WS
overfiow WS
o gancy overfiaw WS
£ 3

T panCy spallary D
deterton taciity requrements

o,

WOTE: Barm nat recuired for ponds
wilh length 1o width ratio > 41
o if vohume bess Ban 4000 cf

o

—»-B

PLAN VIEW
NTS

irbel pupe & catch Dasen par
detenbon facidy requeements

barm or bafle at desgn
WE or subwmarged 1
below design W.S

Extend barm across srine
wetpool wadth

ngs requred on cul
slopes for laske protecon
faciibes

manhiols & outie! pipe pie
sumd 1 pans pask Mow por
B

et srosion control &
anergy diespaton e
detenbon [aokly requirements

watpool
widih A

5 w10 grate over second cell

removabie {rary be provided by a graled

vanlilation pipa (127 min )

dder A

4 for vaulls = 1250 5 1. provide a

i
J ¥ §' x 10 access door or removable
. T panel over lowes! portion of vaull

—EV shapad

botlom

1 bafite &' x 10' access door or panel ] OUTLET
- . - T Open pipe for watvaull orly
" welpool lergin i See detention vaull for
; PLAN VIEW ES combired waler guabty!
frame, grate and T NTS B detantion vaull ouiel |
lncking cover marked |
drain” {typ.) | e A S ST S R ¥ '
- 1 .
,gl_ detenlion oplional iidder ~T—abl
FE s w loskn WSy | |
iniml] Sl rerrovable -
'_I"'— baffie watpool| i T LM NOTE: capacity of oullel
first cell sized for — ¥y deplh| = for WQ vaulls 2 —] o PiPe desigred o peak flow
26% 1o 35% of 1 Bmax| forcombined W0 =] for conveyance
welpool volume 15- and datention vaults

3 min

batlom skope 0.5-2%
towwmrd irdet end

average sediment slorage
1" rrin, (st cell)

T min

§% (min. ) slops
trowsl finish

gravity drain (if grade aliows) place
as low as grade aliows but must
be 8" min. above the base levalion
of vaull walls or above sediment

SECTION A-A it
NTS
bottom slope 0 5-29% towards ouliel
end of second call {reoommended )
access doors or removable panel
m e T e
Wl
WO design WS v AN
e
H A min
average 1' sadiment storage
(first cell)
| — 48
SECTION B-8

NTS



Infiltration

o




Emerging Technology

il

MODULAR WETLAND




LID swales, flow-through
planters or infiltration
planters

Pedestrian crossing
over swale

Flow-through or
infiltration planters
at corners

Catch basin Permeable
receives pavement in
overflows parking lanes

Street trees for
shading and stormwater
interception

51



Infiltration planter or

flow-through planter

(minimum 10" setback Sculptural roof drain
from building) Vegetated roof (stormwater art)

Flow-through Permeable Disconnected Infiltration or
lanters (next to pavers downspout and flow-through planter
uilding) for splash basin for street, parking,

run-off from or sidewalk runof

non-vegetated roof

areas

52



Locate planters
at end of
parking aisles

Permeable
pavement

Overflow
inlet

Connect planters for greater
capacity and/or convey overflows
to receiving drainage system

Permeable paving Curb cuts
drains to planters
or LID swales
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Permeable parking
provided for guest

Homes clustered to parking - reduced
allow for native roadway does not allow
vegetation retention for on street parking

Shared driveways

to reduce
impervious Bioretention facility
surfaces for roadway runoff

Pervious trail Permeable Reduced
through shared sidewalks roadway width
open space and to reduce
driveways impervious
surfaces

Rain gardens for Dispersion into
roof and driveway retained native
stormwater runoff vegetation
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QUESTIONS?



