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Tonight's Topics

e Low Impact Development (LID)/Green
Infrastructure

e Evolution and Relevance
o Regulatory Context

©Co-Benetits / ROI
e Complete Streets




Common Urban Stormwater Pollutants

e Polynuclear Aromatic
Hydrocarbons (PAH)

e Pesticides
e Metals

e Mercury
e Lead

e Copper

e ZInc

e Dioxins

e Bacteria
e VOCs
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Stormwater Management — Conventional

e Convey stormwater quickly from site to detention pond or
waterbody to manage peak flows for flood control

Transport / Storage
Structures




Why Green Infrastructure?

Natural Watershed

EVAPORATION
40%
RUNOFF
10%
NFILTRATION
50%

Typical Urban Watershed

EVAPORATION
15%
RUNOFF
75%
INFILTRATION
10%

Note: These percentages vary by watershed depending on local conditions: climate, soils, vegetation, topography, etc.



LID (Green Infrastructure)

O




Stormwater Management — LID

O

- Slow, sink, spread to reduce pollutant loads, utilize
stormwater as a resource, and provide multiple
community benefits
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LID - Basic Concept

3 L e B W i llI a2

Overflow structure or other
maans of connection to storm
drain conveyance system,
Installed at end of swale

2:1 max side slopes, 3.1 or flatter
preferred o Increase treatment
area and minimize rosian

Splash block, flow spreader, or other
energy dissipation device to prevent
grosion at all inlets to swale

Ling hottom of swale with grave
stones or erosion blankets if hig
velocity flows are expected

Amended planting soil layer,
18" minimum depth

Perforated underdrain pips within
drain rock, recommended in 5oils
with minimal infiltration

Glean drain rock |ayer, wrapped

In non-woven filter fabric ncompacted subgrade



Creek Daylighting constructed
Wetlands

Rain gardens collact

and infiltrate
stormwater

Cisterns retain storm-
water upstream and
provide alternative
water sources

Rainwater

Bioretentior Harvesting

Planter

Vegetated Permeable Paving

Roof

Permeable pavements
infiltrate stormwater to
Sidewalk gardens reduce runoff
increase permeability
and infiltration

Pipe replacements
upgrade aging

Larger pipes provide
- infrastructure

greater capacity to

store and convey
stormwater

URBAN WATERSHED GREY AND GREEN SOLUTIONS

Pump Stations

Outfall Retrofit/
Replacement

Tunnels Pipe Upsizing/

Replacement

Transport/Storage
Structures
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BIORETENTION AREA

Other Names: Raingarden, Biorefention Cell, Biorelention Swale, Dry Swale, Flow-Through Planter

Bioratenticn areas ane shallow, landscaped areas that
receive And treat stormwater. Runoff is allowed to pond
on the surface of the bicretention area, typically less
than a foot deep, where it can then filter threugh a
vegetative layer and enginesred scil media © remove

fi and poll In locations of wall drained
subsoils, the water may then infiltrate into the subgrade.
At sites or locations that will not allow for infiltraticn,

Technical Information

Crvarfiow structum, bypicaly
Splash block, flow spraader, or,  6-12" above bollom Burfacs

olhar anargy dissipation davica o, with addiional 6° minimum E Hulding wit rool
prevent arosion a all fiow inlets. Froaboard abow H & draining to plantar

Typicaly 2-3° surfaca layer of mulch 3 max side,
Lo rekamarg moslurs, pravand aroson alopes

Ovorflow rigar, 3127
and minimizs weed growih. Pea

above plantar surfacs
graavel of river rock may be & more L welh 26" fresboard

Mowe- through are 3 ines any

q - surfacs materialin urban <
installed beneath the planting scil to drain the facility — salings, 1o mduce mainsnancs ¢ F . Buiking downapaut
: "-‘-‘. with splash pad of
and release the treated water (0 & convayance featurs H\L - cobblss or slans
o 5l°rlm w_'n_“'ym' B'Omﬂn_w' SORATIHImLY Bioretantion areas are among the mast common LID = Walerpeoaling al
varsatile facilities that can fit a wide range of settings, technigues implementod, often in highly visible lecations, and - building imtarace
W = Amendsd paning soil
- 7] 15 Insta ustrating function, intent, or native plants.
i ———— Amanded planing ol ayer 18 et
. 18" minimum dopth Gangrata plansr 47 i comeee sand of
4" min coarsa sand or paa == P sbons ransition
slone tanstion layer (or p Ui Comeclio— T for nonman
nonwoutn fikerfabric) > - slam dran et fitor fabric)

Perfarlid undasdan ppa - Clean drain rock layer,
connactad t Ihe slorm dein, ch:’l'l“::‘immﬂid":m:m"&l 7 minimur deplh
ifinfilration is nol feasibie Uncomparted 989N o8|
. " Y wbgrage AN INCrEas vchimé reduction and 3 Parforatud undardrain pips
Figuro: Bioretantion area dotail, required for undandrained systems Figure: Bioratention flowthrough Cunning lenalh of plenlisr
h o £ ™ i
Berigma-StimySriteriy
« Bioretention areas can be sized as either volume- . on JUires & mini
based or flow-based systems (or a combination) soil infiltration rate of 0.5 in/br, in addition to the

above requi Within imp ble soils (Type
C and 0}, an underdrain should be installed.

Volurme- based systems are sized o caplure the WOV
within the surface ponding area and void space of the
drain reck storage layer and should release all

If the separation frem the bottom of the facility to the

captured runcff within a maximum 48 hour lly high g i levation is less than 10
time {gither by subgrade infiliration or through an feet then an underdrain should be installed, with an
underdrain. impermeable liner placed beneath all system media.

+ Flow-basad systems are sized to percclats the WQF + Infiltrating bioretontion systoms should bo placed o
threugh the bottom of the facility. The surface ares of minimum of 10 feat frem building foundations and 100
the system multiplied by the infiltration rate of the feat from drinking water wells

planting media (which should be considered as 5 inf
hr for dusign} must equal or excesd the WQF The

+ Pratreatment (vegetated buffer strip, swale, sediment

- & " _— o " e SRS - ferabay) can improve funstion and ease maintenance
Benefits Potential Constraints  Siting Applications subgrade infiltration rate must be high encugh to e e
i in i . mic; M Storm: jar In the wi i guadil
v Applicable o a wide range of « Infiltration design requires + Residential verds _a;;;a!;mus flow as wall, o an underdrain is u s larg quality
sites and layout, oasily integrated fici F soils, . " L -
into urban retrofit projects depth to T Ofcamisfnaciel |
% : ; underdrain system incroases ] = A )
rrm_dns ml:i:bi:_n water quality vl e o P e, ok Plant Selection (See Appendix A)
uncticn and facilitates J : . and trafic circles Plants should be suitabl for perisds of inundation during the rainy ssasen. Vegetation should bo drought-
evapolrans piration . gl o PG [ ERAE Giil e o telerant, especially ot the edges, but may require irmigation during initial astablishment or dry pariods. Trees
+ Attenuates peak fows, . ining desired i 9 i require more intensive maintenance, and may show limited growth.
runeff velume and rechames miey requine dry suason irrigation * Parks and other landscapad
9"'“%‘:;"““‘" Wvan infiration + Should not recaive mors than ks
oy about 1 acre of runal, divide
= Provides greening and reduces largor watersheds among
haat izland effact in urban areas dispersed colls
* Provides sesthetic amenity and Biye eyed gmss

creates habitat

24 The Clty of Riverbani, Calformia Madel Standards and Specications for Low Impact Development Praclices 25




Green Infrastructure —
Evolution & Relavance




1987 NPS
Program
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1972 Federal Clean Water Act (CWA)




CSS serving population of 50,(@) or more people
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o Systems with initiated Enforcement Actions

o Systems Assessed and possibly subject to civil judicial complaint, Federal/State
enforcement order, or permit requirement to address noncompliance ™am




Combined Sewer Overflow (CSO)
Consent Decrees ®

e Goal: reduce raw sewage overflows and stormwater
discharges that pose significant threat to water
quality and public health

* 1994 Legal framework for CSS to meet CSA
o Set 1997 deadline for cities to have ‘nine minimum controls’
o Thereafter, long-term control plans (LTCPs)

» 2010 switch to collaborative, ‘integrated planning’
effort with emphasis on Green Infrastructure and
public input




2014 EPA Green Infrastructure Promotion

United States
Environmental Protection
Agency

Greening CSO Plans:

Planning and Modeling Green Infrastructure for
Combined Sewer Overflow (CSO) Control

ULS. Environmental Protection Agency

March 2014
Publication # 832-R-14-001




LID in MS4 California Context

‘in CA, urban storm water is
listed as the of
Impairment for ten percent of
all rivers, ten percent of all
lakes and reservoirs, and 17
‘.percent of all estuaries’

-2010 INTEGRATED REPORT




Regulated MSg4s
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MS4—- California




writing GI into NPDESéermits

e Establish performance standards for post-
construction stormwater volume control for sites

e Require Green Infrastructure measures be
considered and/or implemented as part of local
building and site development approval process

 Establish ceilings on effective impervious area

» Incorporate water-quality based requirements in
form of numeric effluent limits and/or specific
control measures




writing GI into NPDES éermits — examples

e Santa Ana RWQCB, Orange County Permit
o Requires priority development projects infiltrate, harvest and
reuse, evapotranspire or biotreat the 85™ percentile storm
event

o Design capture volume not managed by LID must be treated
and discharged off-site (mitigation), or via in-lieu fees

e Los Angeles RWQCB, Ventura County Permit

o Requires all new development and redevelopment projects to
control pollutants and runoff volume through infiltration,
storage for reuse, evapotranspiration, or bioretention by
reducing effective impervious area to 5% of less of total project
area




NPDES - Central Valley




NPDES - Central Valley Future
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Fresno-Clovis — Destination of Urban Runoftt

m Infiltration

= Direct Discharge to San
Joaquin River

» Indirect discharge to San
Joaquin River




Quantifying the Other Benefits of LID

' Significantly Positive @

Positive Lo
Neut,a. O&M System Resilience
| 0 Negative COStS
Significantly Negative 5 E m p I Oy men t

. Not Applicable

Bicycle &

i Pedestrian
Capital Costs

Recreation & Open
Space

Natural / _
Resources Climate

Habitat e Air Quality

Water Use Water Quality




Quantifying the Other Benefits of LID

Sample Metrics / Outputs
Acres Mitigated Flood Risk ...

Acres Green Space Added

Labor Hours Generated ...

Tons GHG Reduced ...

Acres Urban Habitat ...

Tons Criteria Pollutants Reduced

—




LID and complete streets

O

LID is integral part to a complete
street framework that effectively
manages and treats stormwater at its. :

source, provides| aesthetic, health

and safety, benefits to pedestrians and

bikers, and can ultimately restoresthe
hydrologic and ecological functions of

the urban watershed.




LID - rain garden bulb out




LID - rain garden bulb outs
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LID - rain garden / bioretention




green street

LID




LID — permeable pavement and linear planters




LID - rain garden bulb out




CONTACT:
ERIC.ZICKLER@AECOM.CO




