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g‘“ﬁTﬁk%GREEN INFRASTRUCTURE

l" AND THE SUSTAINABLE COMMUNITIES INIT
EXECUTIVE SUMMARYUD SCI GRANT PRCO

The use of green infrastructure is an important strategy for The Sustainable Communities Initiative at HUD is comprised of
HUD's Office of Economic Resilience (OER) and its Sustainable two grant programs: the Sustainable Communities Regional
Communities Initiative (SCI) grantees, especially as communities Planning Grant program and the Community Challenge

plan for the concurrent and future impacts of climate change Planning Grant program . A brief overview of these programs is
and natural disasters. described below, highlighting the number of grants, level of

The incorporation of green infrastructure can be a cost-effective funding, and type of plans produced.

solution to help communities save taxpayer money on public

infrastructure capital investment and maintenance costs, SUSTAINABLE QB8IRBEGIDNAL PLANNIN
improve stormwater management and water quality, reduce 1 74 Regions

combined sewer overflows (CSOs), and limit the impacts of §  $165 million in funding

flooding on homes and businesses. All of these efforts support S ) .

communities to become more resilient to the effects of climate i Multi -jurisdictional consortiums develop a regional plan

change and extreme weather events, while lowering future for sustainable development

infrastructure costs and promoting community revitalization.
This report shares the green infrastructure best practices and COMMUNITY CHALLENGE PLANNING GF

outputs of HUD grantees under the HUD SCI grant programs as 1 69 Communities

part of HUDGOGs c¢ o m@reeh meastructuender téde 70 million in fundin

Collaborative . These profiles present a highlevel snapshot of f e _ ) 9 ) _ _

the granteesd green infrastruct u¥f eCoidor, neighperhpod| citynwide,iang statipnagea plans
resources with more detailed information on plans and projects.

*No FY2012-FY2015 appropriation
The report features 30 HUD SCI grantees which have ppropriat

incorporated green infrastructure strategies and projects within

their community and regional planning grants. The grantee

profiles first present a brief background of the planning projects T H E PART N E R S H I P F
funded by HUD beyond their green infrastructure components.

Then, the goals of their projects related to green infrastructure S U STAI N A B L E CO I\/I I\/I
are identified. Finally, the green infrastructure outputs or

outcomes that resulted from t
implementation efforts are highlighted.

Th% Sustalnable Commuﬁmes Inltlatlve ggew out of the HUD-
DOT-EPAPartnership for Sustainable Communities , which

For more information on federal government support for green began on June 16, 2009 when theU.S. Department of Housing
infrastructure, please visit the U.S. Environmental Protection and Urban Development (HUD),U.S. Department of
Agencyods Green I nfhereistructur e we&ransportaton (DOT), and theU.S. Environmental Protection
http://water.epa.gov/infrastructure/greeninfrastructure/ Agency (EPA) joined together to help communities nationwide

improve access to affordable housing, increase transportation
options, and lower transportation costs while protecting the
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The Partnership works to coordinate federal housing,
transportation, water, and other infrastructure investments to

. . make neighborhoods more prosperous, allow people to live
closer to jobs, save households time and money, and reduce
’ pollution.
“‘ HUDGs Sustainable Communities |

awarded to 143 communities and metropolitan regions across
the nation in 2010-2011. Collectively, these HUD SCI grantees'

consortiums represent over 936 cities, 271 counties, 24 tribal
entities, and approximately 3,300 total partners.
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FROM THE SUSTAINABLE COMMUN

TAKE A REGIONAL APRROACEO GREENPENEFI
TO GREEN INFRASTRU(HFUGREEN INFRASTRUC

Green infrastructure investments are most effective and

beneficial when coordinated at the regional scale. Many

individual cities, municipalities, and sewer departments are :

analyzing the feasibility of incorporating green infrastructure into

their stormwater management plans because of its proven impacts ~ § L ———

and benefits. While these investments are certainly worthwhile, : :

bringing individual municipalities together to plan for green D AFli/IiDGUEC'II'Eg E'E)?AOE%”X%D QL{IIXEIBI'(\?\,/O\IIE\ISI’DVXS—\II-\IIE;RS
mfrastructyre and vyater proteptlon effqrts at a greater an.d more BUSINESSES : GROUND LEVEL OZONE
collaborative scale increases its effectiveness and benefits. A :

regional approach is especially beneficial for smaller municipalities
which may lack the technical expertise or staff capacity to plan for
green infrastructure and watershed protection on their own.

H :
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HUD SCI Regional Planning grantees have illustrated the benefit of
consolidating green infrastructure planning at the regional and
watershed level. As part of their regional approaches, the grantees

have provided technical assistance for green infrastructure, REDUCES COMBINED SEWER PROVIDES A COST
convened local municipalities in integrated regional planning for OVERFLOWS (CSOs) WHICH: EFFECTIVE SOLUTION FOR
watershed protection, and disseminated green infrastructure : SEND RAW SEWAGE INTO : BOTH PUBLIC AND
resources and best practices for municipal partners in their regions.  : WATERWAYS PRIVATE SECTORS

............................................................................................

GREEN INFRASTRUCTURE
A TOOL FOR CLIMATE RES

Green infrastructure is an important and underutilized tool for

increasing community resilience to the effects of climate QZ\IAC\:PiE('JOI\'?\ESA ﬁg\ggglfﬂ(z?\rgy CI::F({)ERAEE?\I SERRLIBAC/ZA\'II'\:SNTA‘:\JODBS
han nd natural di rs. ray infrastr re (increasin :
change and natural disasters. Gray infrastructure (increasing 70 PEAK STORM EVENTS MAINTENANCE

sewer pumping capacity and conduit size) and structural solutions : :
(leVieS, berms’ and sea Wa”s) haVe been the traditiona| approaches E ............................................. ? ..............................................
to stormwater management and flood prevention. These solutions  : :

generally fail to provide multiple community benefits and frequently

fail during extreme weather events and natural disasters.

HUD SCI grantees have planned for climate resilience by

recommending a dual approach to stormwater management that REDUCES MUNICIPAL REDUCES THE URBAN HEAT

uses both traditional gray infrastructure and green infrastructure. WATER USE THROUGH : ISLAND EFFECT AND LOWERS
By identifying strategic areas to implement stormwater best § RAIN HARVESTING AND BUILDING ENERGY
management practices (BMPs) and lowering the peak demand on : GROUNDWATER RECHARGE CONSUMPTION

sewer systems, these communities are becoming more resilient to
the damaging effects of climate change.

.............................................................................................

GREEN INFRASTRUCTURE BE Lo
USED FOR MAKING =

: CREATES AND RESTORES; PROVIDES COMMUNITY
Green infrastructure investments are especially valuable : WILDLIFE HABITATS IN  : RECREATIONAL FACILITIES AND
because of the corollary benefits they provide communities. : URBAN ENVIRONMENTS : IMPROVES PUBLIC HEALTH
Typical stor mwater ogray inf rasf ructured invest r@ent s are hidden

from plain sight in the form of underground pipes. Green
infrastructure facilities, on the other hand, can increase property
values and spur economic revitalization by providing community

amenities such as parks and water features. Additionally, increased : */\*

. .
T eesececccccesscscsescsesesssscscscsesesssecne @eesecscccsesesesecssscscscscsesesscscscseseses
.

greenery and tree canopy are proven to increase property values
and the desirability of neighborhoods.

HUD SCI grantees have planned for the use of green infrastructure i  |NCREASES PROPERTY VALUES  REDUCES IMPERVIOUS

as a feature within a larger place-making strategy to catalyze DUE TO INCREASE IN TREESt SURFACES AND NATURALLY
economic development with desirable community amenities and : AND GREENERY ¢ INFILTRATES STORMWATER
improved aesthetics. : :
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project DETAILS

Plan. Build. Live.
2010 Community Challenge Planning Grant
Award: $2,400,000

project BACKGROUND

cincinnati, oh

"Eﬁ- PLAN BUILD

ideas in action

green infrastructure GOALS

The City of Cincinnati used HUD Community Challenge Planning
Grant funding to coordinate the Plan Build Live initiative. Plan Build
Live was the first step in implementing the recommendations of Plan
Cincinnati, the city's comprehensive plan which the Cincinnati City
Council approved in October 2012.

Pl an Build Live®s
Code (FBC) The FBC is designed to spur neighborhood revitalization
in Cincinnatids disinvested
friendly, mixed-us e devel opment, while
charm. The Cincinnati City Council voted unanimously to adopt the

new Form-Based Code in May 2013.

The City of Cincinnati, through partnerships with the Metropolitan
Sewer District of Greater Cincinnati and the Mill Creek Restoration
Project, also worked on green infrastructure and stormwater
management issues in the Hamilton County area as part of Plan
Build Live. As one of the top five combined sewer overflow (CSO)
dischargers in the country, the Metropolitan Sewer District of
Greater Cincinnati (MSD) is under a federakonsent decree with EPA
to resolve this problem. The solution is Project Groundwork , one of
the biggest public works projects in the history of Cincinnati. This
two-phased multi-billion dollar program is comprised of hundreds
of sewer improvements and stormwater control projects across
Cincinnati, with the local community investing over a billion dollars
over the next ten years.

One of the main initiatives of Project Groundwork funded by the
HUD Community Challenge grant was development of the Lick Run
Watershed Master Plan, which includes a plan for "daylighting" Lick
Run Creek. Daylighting projects bring previously channelized and
submersed waterways back to the surface. The Lick Run Creek has
been buried and enclosed in an 18 foot combined sewer and
stormwater pipe underground for over 100 years. During dry
weather, the flow of the Lick Run pipe is conveyed to the Mill Creek
treatment plant in Lower Price Hill. However, during peak rain
events, the Lick Run combined sewer can become filled beyond its
capacity and excess flow is diverted, untreated and with raw sewage,
through the CSO#005 outfall directly into Mill Creek.

L 7.
 BIOSWALE/
RAIN GARDEN

WETLAND
FOREBAY

NATIVE RIPARIAN (L7
HABITAT

urba

f obaylighté Lick Run in order
the combined sewer system and reduce or eliminate overflows
from CSO #005 into Mill Creek

9 Improve water quality in the Mill Creek Watershed and convey
stormwater flow from the hillsides to Mill Creek

p r Citnevideyrorg-daséd w afs pdvélop & hairdl et Br the South Fairmount community
through creatlon of a greenway along re surfaced Llck Run Creek

d A nan
r'ﬂ grp\(; rg a cgta )fStH(Oé cror‘xfrnr]:)uqty réelgvesltm n 1 g}qeye
of the Future approach
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green infrastructure OUTPUTS AND OUTCOMES

i
pment

Lick Run Watershed Master Plan

The final Lick Run Watershed Master Plan published by the City of
Cincinnati contains the recommendations and project specifications
for mitigating combined sewer overflows into Mill Creek. The
following outcomes resulted from this plan:

I The project identified a hybrid conveyance system as the most
suitable to meet the conveyance goals for the Lick Run watershed.
The hybrid conveyance system includes the waterway on the surface
(Lick Run Creek) and an underground storm sewer conveyance box.

I Once construction is complete (2018-2019), the Lick Run project will
remove an estimated 1.78 billion gallons of CSOs annually from Mill
Creek. The daylighted Lick Run Creek, wetlands, and new greenway
will also catalyze economic development in the adjacent low and
moderate income South Fairmount neighborhood.

I Three demonstration projects were completed: two biofiltration
system installations and permeable paving at one site. Together,
these will remove over 440,000 gallons of stormwater runoff annually
from the combined sewer system.

| The City Planning Commission approved the Lick Run Watershed
Master Plan on September 6, 2013 and was approved by the
Cincinnati City Council on November 21, 2013.

I The U.S. EPA approved the Cincinnati's Metropolitan Sewer District's
solution for reducing overflows from CSO #005 on May 30, 2013.

FUTURE
STAINABLE
BAN DESIGN
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http://projectgroundwork.org/sustainability/groundwork/cof.html
http://projectgroundwork.org/sustainability/groundwork/cof.html
http://www.projectgroundwork.org/downloads/lickrun/lick_run_master_plan.pdf
http://www.cincinnati-oh.gov/planning/
http://www.plancincinnati.org/
http://www.plancincinnati.org/
http://www.cincinnati-oh.gov/planning/assets/File/CFBC_1703_FBC_FinalDraft_021513_web(1).pdf
http://www.cincinnati-oh.gov/planning/assets/File/CFBC_1703_FBC_FinalDraft_021513_web(1).pdf
http://www.msdgc.org/
http://www.msdgc.org/
http://groundworkcincinnati.org/
http://groundworkcincinnati.org/
https://msdgc.org/consent_decree/
http://projectgroundwork.org/
http://www.projectgroundwork.org/downloads/lickrun/lick_run_master_plan.pdf
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pittsburgh, pa

project DETAILS

Allegheny Riverfront Green Boulevard
2010 Community Challenge-DOT TIGER Il Combination Grant
HUD Award: $675,000 | DOT Award: $825,000

Allegheny Riverfront
GREEN BOULEVARD

project BACKGROUND green infrastructure GOALS

The Urban Redevelopment Authority of Pittsburgh  used HUD 9 Improve the quality of the natural environment, including trees
Community Challenge Planning Grant funding, as well as DOT TIGER and other vegetation, soil, and river water

Il grant funding, to lead the Allegheny Riverfront Green Boulevard ,  Restore natural hydrologic cycle and reduce environmental

a planning initiative for the transformation of 6.5 miles of the

Allegheny Riverfront from downtown to the city limit. impacts of stormwater runoff

Create greater physical continuity among natural spaces

= =

In the 1800s, the Allegheny River was the birthplace and lifeline of . . ) .
industry for Pittsburgh. The riverfronts housed multiple steel mills R_emtroQuce natgral ecology F’y replacing nvasive P'af“ Species
and accommodated transport of coal and steel via both water and with native species and creating new habitats for wildlife
railroad. Over time, these industries waned and left behind many
vacant and brownfield sites along the Pittsburgh riverfront. In 1999,
in the wake of these declining industries, Mayor Tom Murphy
established a non-profit collaborative of city leaders called Riverlife
to create a vision and master pla

The Allegheny Riverfront Green Boulevard project is focused on five
core tasks: establishing a rai#with-trail green boulevard that would
accommodate existing Allegheny Valley Railroad freight along with
regional passenger rail use; station area planning around these
proposed rail station areas; creation of a new riverfront open space
system with access points, habitat and ecological enhancements,
and riverbank stabilization.

Planning for the Green Boulevard was based on goals of
regenerative development and functional ecology, which were
previously laid out in the Allegheny Riverfront Vision Plan . These
goals are focused on creation of a riverfront that supports a high
quality of life for the residents of Pittsburgh while simultaneously
improving the ecological quality of the Allegheny River. The Green
Boulevard project incorporated recommendations for green green infrastructure OUTPUTS AND OUTCOMES
infrastructure throughout their final plan in order to meet their
regenerative and river stabilization goals, while creating new habitats P0|icy Recommendations
and restoring natural hydrologic functions.

vt

Rendering of public open space along the Allegheny River
the 43rd Street District looking towards downtown Pittsburg

Source: http://www.sasaki.com/media/files/Olurbanallegheny4.jpg

The final Green Boulevard Strategic Plan, published in March 2013,
includes policy recommendations for:

I Creation of a new riverfront open space system with access points to
the river, including 29 acres of new park and open space in the
communities along the Green Boulevard.

f Three types of riparian buffer zone:
edge and development conditions. These restored riparian buffers
will help stabilize and, in some locations, restore the riverbank, while
improving ecosystem functions such as habitat, flood mitigation,
sediment and nitrogen removal, water temperature moderation, and
aquatic food web.

Technical Studies

I'n addition to the planés policy re
produced a Technical Appendix on Open Space and Riverfront

Accesswhich contains information from several technical studies,

including a Green Infrastructure Toolkit and sections on Ecological
Observations, Ecological Buffer Typologies, Riverfront Conceptual

Open Space Plans and Cost Summaries, and Performance Measures

for Stormwater Management, Riparian Buffers, and Focal Species.

The 47th Street streetscape deS|gn |ncludes regenerati
stormwater conveyance through the use of vegetatlve bioswal

Source: http://ura.org/pdfs/ARGB/2013.03.21_ARGExecutiveSummary.pdf

&
Q
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http://www.ura.org/
http://www.greenboulevardpgh.com/
http://www.riverlifepgh.org/
http://www.pittsburghpa.gov/alleghenyriverfront/
http://ura.org/pdfs/ARGB/2013.03.21_ARGB-Executive-Summary.pdf
http://ura.org/pdfs/ARGB/Open-Space-and-Riverfront-Access-Appendix.pdf
http://ura.org/pdfs/ARGB/Open-Space-and-Riverfront-Access-Appendix.pdf

new orleans, la

project DETAILS

Livable Claiborne Communities

2010 Community Challenge-DOT TIGER Il Combination Grant

HUD Award: $928,000 | DOT Award: $1,072,000
project BACKGROUND

The City of New Orleans used HUD Community Challenge Planning
Grant funding, as well as DOT TIGER Il grant funding, to lead the
Livable Claiborne Communities initiative. The project study area, in
the core of New Orleans, is divided by Interstate 10 and the
Pontchartrain Expressway, which separates uptown neighborhoods
from downtown. Recent public capital improvements and public -
private commitments have produced investments in housing, two
new hospitals, schools, community centers, libraries, a signature
greenway and park, and streetscape improvements. Given these
investments, the project explored ways to increase job opportunities
and prosperity, increase affordable housing, improve transportation .
connections, and to find sustainable solutions to the flooding - IB0RNE
challenges of New Orleans along the Claiborne corridor. ‘

1 mecﬁm{vg e
: v

, Playaround
.

New Orl eansd existing drainage n
variety of reasons, including low elevations, lack of catch basins,
impervious surfaces, and soil subsidence. Localized floods caused by
heavy rain events are a common reality for many neighborhoods

R T A

livable

CLAIBORNE

COMMUNITIES

¢ Stormwater and Flooding

Data: Sewerage & Water Board, 2012; City of New

Orleans, 2013

Using topographlcal analysis, the project prioritized areas fo
flood mitigation strategles based on elevatlon above sea levd

Source: http://www.nola. gov/llvableclalbome-communltles/9 Ice study_-final-report/

across the city, causing property damage and financial burdens for green infrastructure OUTPUTS AND OUTCOMES

New Orleans residents, as well as damage to the city's street

infrastructure. Policy Recommendations

These heavy local flooding events can be attributed in part to the TheFinal Livable Claiborne Communities Study was published in
subsurface drainage network that has little capacity for water June 2014 and provides a list of sustainable solutions and
storage. Increasing pumping capacity or conduit size has been the recommended policy actions for the flood -prone environment in

typical solution. As a consequence of constant pumping,
groundwater is removed from the porous soils. Subsidence, or the

New Orleans. The core green infrastructure solutions are:

shrinking and sinking of soil caused by the soft clay soils in the 9 Creation of a Green Infrastructure Land Bank, working withNew
region results, exacerbating localized flooding events, damaging Orlea_ns Redgvelopment Authority (NORA) or a partnership_led_by
subsurface and surface infrastructure, and creating excessive the City to gain control of vacant lots and the SWBNO to maintain
potholes. Stormwater runoff is not mitigated and pollution is flushed and operate a green flood control system.

directly into Lake Pontchartrain. Traditional approaches have I Translation of green infrastructure into neighborhood amenities by

become economically and ecologically unsustainable.

supplementing the Lafitte Greenway Plan with a system of rain

New Orleans is also under aconsent decree with the EPA and the gardens, retrofitted parks, landscape swales, and daylighted canals
Sewerage and Water Board of New Orleans (SWBNO) has aGreen as linear parks.
Infrastructure Plan, under which they have agreed to dedicate I Promotion of green infrastructure and design; incorporation of high

$500,000 per year over the next five years, to be used for green

For these reasons, they focused heavily on stormwater management q
and the implementation of green infrastructure to meet their goals.

performance stormwater systems and green design as an essential
infrastructure projects and activities carried out pursuant to the Plan. component into all public and private development.

Developing and funding a training program for green infrastructure
jobs, both for construction and maintenance.

green infrastructure GOALS

I Making the LCC area a priority in the Re.invest Initiative , an
initiative sponsored by the Rockefeller Foundation that will help

9 Reduce and eliminate runoff through innovative planning and
implementation of drainage, stormwater, and wastewater

management

9 Implement green solutions for stormwater management

from design to implementation, finalize designs of priority projects
for implementation, create investment vehicles to finance priority
projects, and develop storm water management best practices that
respond to local soil and groundwater conditions.

including rain gardens, bioswales, pervious pavement, and green Pages 6366, 119-126 of the LCC Study highlight the findings on

roofs

green infrastructure and pp. 264-267 of the additional Technical

New Orl eans prioritize its current

T Create an environmentally r esi |NeaoandumengSiradegiesayd Inplementationdesign tidentifiea t er 6
through the proposals illuminated in the Greater New Orleans specific long term implementation actions and responsible actors for

Urban Water Plan

implementing their green infrastructure solutions.

mem-op

#./
Q
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http://www.nola.gov/livable-claiborne-communities/9_lcc-study_-final-report/
http://www.noraworks.org/
http://www.noraworks.org/
http://www.nola.gov/dpw/projects/lafitte-greenway/
http://www.reinvestinitiative.org/partner-cities/new-orleans/
http://www.nola.gov/livable-claiborne-communities/6_lcc-study_-technical-memorandum-strategies-and-i/
http://www.nola.gov/livable-claiborne-communities/6_lcc-study_-technical-memorandum-strategies-and-i/
http://www.nola.gov/city-planning/
http://www.nola.gov/livable-claiborne-communities/
http://www.swbno.org/docs_consentdecree.asp
https://www.swbno.org/
http://www.swbno.org/getfile.asp?documents/Consent%20Decree/GreenInfrastructurePlan.pdf
http://www.swbno.org/getfile.asp?documents/Consent%20Decree/GreenInfrastructurePlan.pdf
http://livingwithwater.com/
http://livingwithwater.com/

jersey city, nj

project DETAILS

Canal Crossing Redevelopment Plan

2010 Community Challenge-DOT TIGER Il Combination Grant
HUD Award: $308,970 | DOT Award: $1,964,400

project BACKGROUND

W CANAL

#7"% CROSSING

a sustainable communiby
green infrastructure GOALS

The Jersey City Redevelopment Agency used HUD Community
Challenge Planning Grant funding, as well as DOT TIGER Il grant
funding, to lead revitalization planning efforts at Canal Crossing The
Canal Crossing Redevelopment Plan area is a new transibriented
neighborhood of approximately 111 acres, located in the
southeastern section of Jersey City.

Revitalization of this area is hampered by outdated infrastructure,
including: dilapidated combined sewer infrastructure that is more
than 100 years old; insufficient water mains; large tracts of
contaminated industrial wastelands; a road system that fails to
provide sufficient linkages for pedestrian access to the region's
regional rail networks; and a lack of open space amenities.

Canal Crossing is at the downstream end of a larger upstream
watershed area. The upstream watershed area north of Garfield Ave.
is over 358 acres, fully developed, and at a much higher ground
elevation than Canal Crossing. Runoff from these areas located
upstream, west and north of the Canal Crossing area, as well as areas
within the project area are collected via inlets along the streets,

which discharge into a combined sewer outfall on the Hudson River.

L

Site map of the 11t acre Canal Crossing project area

T A SN L

Source: http://www.thejcra.org/canalcrossing

This project focused on the incorporation of green infrastructure
solutions to complement the city's ongoing work to separate the
currently combined sewer system in compliance with the city's
consent decree with EPA to eliminate its downstream pollution of
the Hudson River. Separation of the sewer system will also meet
state requirements under the New Jersey Department of
Environmental Protection , which prohibits expansion of any existing
combined sewer system. In addition to the sewer separation, this
project planned for the use of green infrastructure to improve the
water quality of the stormwater runoff before it enters the new
drainage system.

Office of Economic Resilience | Green Infrastructure and the Sustainable Communities Initiative

 Reduce CSOs and peak stormwater runoff events

9 Use stormwater harvesting techniques for runoff retention

I Employ green roofs and green streetscapes to address NJDEP
Water Quality regulations using natural methods

9 Implement stormwater management Best Management Practices

(BMPs) to minimize downstream impacts and prevent flooding

ZONE
111AC %

/\ —~ DRAINAGE AREAS
kTO 72/84" OUTFALL

for addressing downstream drainage-into the Hudson Rive

a AV
Source: http://www.thejcra.org/canalcrossing

green infrastructure OUTPUTS AND OUTCOMES

Stormwater Management Reports

The final Canal Crossing Redevelopment Plan produced two
extensive reports focused on site drainage patterns, reduction of
stormwater and CSOs into the Hudson River downstream, and
improvement of stormwater runoff quality. The reports are below:

Basis of Design Infrastructure Report
Stormwater Drainage Report

Policy Recommendations

The plan recommends using green infrastructure to harvest
stormwater on-site and improve stormwater runoff quality while

they simultaneously work to completely separate their sanitary sewer
and stormwater systems. Green infrastructure such as porous
sidewalk paving, bioswales, bioretention systems, low impact green
streets techniques, and green roofs are recommended.

The new stormwater collection system, with rooftop, underground,
and enlarged existing NJ Transit stormwater detention basin storage,
will convey stormwater runoff from Canal Crossing to the Hudson
River re-using the existing 72:84" outfall pipe, which will be cleaned
and re-lined. In addition, 50 percent of the total suspended solids
from street runoff are estimated to be removed using green streets
techniques, including bioretention systems. The green streets
techniques proposed also achieve other community goals such as
traffic calming and improved pedestrian aesthetics.

|11 j,,l
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http://www.thejcra.org/
http://www.thejcra.org/canalcrossing
http://www2.epa.gov/enforcement/jersey-city-municipal-utilities-authority-jcmua-settlement
http://www.nj.gov/dep/
http://www.nj.gov/dep/
http://www.thejcra.org/jcra_files/File/development_projects/canal_crossing/plan/Full%20Plan%20Set.zip
http://www.thejcra.org/jcra_files/File/development_projects/canal_crossing/plan/Reports/Canal%20Crossing%20Redevelopment%20Area_Basis%20of%20Infrastructure%20Design.pdf
http://www.thejcra.org/jcra_files/File/development_projects/canal_crossing/plan/Reports/Drainage%20Report.pdf

columbia, tn

project DETAILS

The Boulevard 2050 and Tomorrow Plan THE BOULEVARD 2050

2010 Community Challenge Planning Grant & TOMORROW
Award: $250,000

project BACKGROUND green infrastructure GOALS

The City of Columbia used HUD Community Challenge Planning T Reduce impervious surfaces along the corridor to prevent flash
Grant funding to envision a new future for the James Campbell flooding

Boulevard in downtown Columbia. The city was historically the § Maintain and repair the hydrological pattern and use natural

economic and social center for the 13-County region of south
central Tennessee. However, despite its former prominence as a
regional destination, the past decade has brought significant  Use the principles of oLight | mpri
challenges and a decline in growth. It has the third slowest growth
rate and highest unemployment rate of any city of its size in the ‘ r

state. As of 2010, twenty percent of the population of Columbia was ‘ P
living below the poverty line. The USDA classifies Columbia as an [ e f%‘
economically-distressed micro-urban area.

infiltration

Despite the challenges, Columbia still serves as a regional

| LI R
destination due to its employment options, healthcare, commerce, ?&“‘Q&, a 5 E—ﬂ ‘ tagend
professional services, and recreational opportunities. For example, E{q & %, ‘ E Building Rooftop
Maury Regional Hospital in Columbia is the primary healthcare Qu‘.!q Parking Lots

center for many residents in the region. Using the HUD grant

funding, the city completed The Boulevard 2050 and Tomorrow
Planin order to address these challenges and revitalize downtown Approximately 80% of the corridor is made of impervious surface
Columbia.

The plan incorporated stakeholder interviews and Community Source: http://www.columbiatn.com/JCBoulevard/TheBoulevard2050Plan.pdf

outreach to develop a plan for the future of James Campbell

Boulevard as a major corridor for the city of Columbia. The plan green infrastructure OUTPUTS AND OUTCOMES
focuses on stormwater management as a major issue as a result of . .

the feedback from the community. Both city officials and residents Policy Recommendations

recognized the need to address stormwater management largely The plan identified seven major issues that are facing the corridor.
because of the experience of recent flash flooding events. These Issue Two (p. 17) details the issue of stormwater overflow and the
heavy rainfall events have shown that the existing stormwater problems faced due to the fact that 80 percent of the corridor is
infrastructure does not have the capacity necessary to manage the made up of impervious surfaces. The plan identifies two actions to
stormwater flow, especially given the amount of impervious surfaces  jmprove this condition. First, stormwater infrastructure must be

in downtown Columbia. Additionally, residents identified a lack of expanded and/or modified to meet the stormwater management
landscaping or greenery as an issue in the downtown core. needs and mitigate flash flooding events. Second, more natural

o0osoftscapesd6 or oOogreenerydé should b
corridor to assist with reducing the level of imperviousness along
James Campbell Boulevard.

Current streetscape conditions are designed for automobil
traffic only and harsh slopes contribute to flash floodg

To implement these goals, the plan recommended nine actions (pp.
108-111) that should be considered when implementing
development projects: (1) maintain and repair hydrological patterns,
(2) enable natural infiltration, (3) choose more permeable paving
options, (4) incorporate rain gardens and bioretention swales, (5)
green streets, (6) harvest rainwater to reduce the amount of
stormwater flow, (7) recycle gray water, (8) encourage the planting of
shade trees on both residential and commercial lots, and (9) use
green roofs to reduce stormwater flow.

Rendering of the proposed streetscape and multimod ) ) - . .
improvements along James Campbell Boulevar These nine recommendations are in line with the concept of Light

Imprint Design that was developed by Duany PlaterZyberk (DPZ)

and Company. According to the DPZ website, the Light Imprint

Design Handbook oOprovides a tool kit

using natural drainage, traditional engineering infrastructure and

filtration practices - employed collectively at the scales of the sector,

the neighborhood and the block. This toolkit offers a set of context -

sensitive design solutions that result in a range of environmental

benefits, an aesthetic approach to green infrastructure, and

significantly | owered constr uct‘Q‘JAENQpﬁn
N
il

%,
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http://www.dpz.com/Initiatives/LightImprint
http://www.dpz.com/Initiatives/LightImprint
http://www.columbiatn.com/
http://www.columbiatn.com/JCBoulevard/JCBoulevard.htm
http://www.columbiatn.com/JCBoulevard/JCBoulevard.htm
http://www.columbiatn.com/JCBoulevard/TheBoulevard2050Plan.pdf
http://www.columbiatn.com/JCBoulevard/TheBoulevard2050Plan.pdf

upper marlboro, md

project DETAILS

Southern Green Line Station Area Plan
2010 Community Challenge Planning Grant
Award: $800,000

project BACKGROUND

¢ o/~@ SOUTHERN GREEN LINE STATION AREA PLAN
\,/‘\ Bringing transit-oriented development to Prince George’s County

- Q/

green infrastructure GOALS

The Maryland -National Capital Park and Planning Commission
used HUD Community Challenge Planning Grant funding to develop
the Southern Green Line Station Area Plan, a plan for four metro
rail transit station areas at the southern end of the Metro Green Line
operated by the Washington Metropolitan Area Transit Authority

in southeast Washington, DC and in Prince George's County,
Maryland. The four stations are: Southern Avenue, Naylor Road,
Suitland, and Branch Avenue. The plan was approved by the Prince
George's County Council in February 2014.

The plan assessed existing conditions, conducted market analysis,
and prepared a phased implementation program for transit -oriented
development (TOD) at the four stations. A major goal of the project
was and is to attract new federal and other office tenants and
develop mixed-income housing, facilitated by the efficient rail transit
system and proximity to downtown Washington, DC.

The plan analyzed green infrastructure opportunities at the four
station areas due to the
Chesapeake Bay Watershed. Pri
Chesapeake Bay Total Maximum Daily Load (TMDL)requirements.

The Chesapeake Bay TMDL, the largest cleanup plan ever established

by the Environmental Protection Agency, sets limits on nitrogen,
phosphorus and sediment pollution necessary to meet water quality
standards in the Bay and its tidal rivers. The reduction requirements
of the Chesapeake Bay TMDL are especially challenging in the four
Green Line station areas, due to the proximity of wetlands, steep
sl opes, and streams.

led to habitat disruption, expansion of impervious surfaces, and
alteration of natural drainage patterns. Finally, the federal
government owns many adjacent parcels near the station areas so
the plan examined opportunities to partner with the federal
government to meet the TMDL requirements.

Source http://www.pgplanning. org/Resources/PubI|cat|ons/PreI|mmary_Green Line_SMA.htm

9 Align the plan with state and federal watershed restoration
initiatives, including the Chesapeake Bay TMDL requirements

I Minimize impervious surfaces in new development so that
stormwater infiltrates naturally through the ground

9 Integrate natural features into station area neighborhoods and
identify gaps in the green infrastructure and open space network

green infrastructure OUTPUTS AND OUTCOMES

project
nce

Furthermore

Policy Recommendations

The final Southern Green Line Station Area Plan addressed station
area stormwater management and included recommendations for

stormwater management in compliance with the Chesapeake TMDL.

While the plan analyzed the use of green infrastructure, a central
conclusion was that incorporating green infrastructure and treating
stormwater on-site at the station areas may not be possible due to
the si f ch on and the topog h@E lenge iven the
é%ﬁgl er%%s ﬂd%hg %Q%,Ilptl r?Pof ﬁﬁ) ‘F CL ?ndlg i gst—
e ectlve stSrimwater managemen solutlons I"Sl'as beén dlﬁlcult +he
project team continues to work with stormwater management
experts to analyze opportunities for incorporation of green
infrastructure at the station areas within their funding constraints.

As a result of the constraints, the planning team prioritized
recommendations for using available open space adjacent to the
stations for treating and mitigating stormwater offsite as a
compromise. The plan advises leveraging partnerships with federal

ragehcie®to dristut Bréen inffadtriiclire thdiliBed dhiadjaehtl 0 N

parcels to the station areas. Pages 5253 of the plan dictate
geographic locations for each of the four station areas where there
are opportunities for stormwater management or stream retrofitting.

Environmental Protection Resources

The plan provides information for developers and policymakers on
the following environmental protection resources (pp. 20 -23):
Watersheds and Stormwater Management

The plan identified the project
Oxon Run) and the impacts of untreated stormwater from impervious
surfaces entering streams. Through this effort, impervious surfaces were
calculated for the project area, resulting in findings that 32.8 percent of
the total project area is made up of impervious surfaces.

Stream Corridor Assessments (SCAs)

The plan identified this resource that was developed by the Maryland
Department of Natural Resources. The commission, in conjunction with
thePri nce Georgeds County
stream corridor assessments for all streams within the county.
Prince Georgeds Countywide
The commission completed this plan in 2005 to guide the development
of the countyds green infrastruc
acres of the project area fall within this designated network (see at left).

&
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http://www.mncppc.org/commission_home.html
http://www.pgplanning.org/Projects/Completed_Projects/Completed_Plans/Green_Line_TOD.htm
http://www.wmata.com/
http://www.epa.gov/chesapeakebaytmdl/
http://issuu.com/mncppc/docs/sgl_book_web?mode=embed&layout=http%3A%2F%2Fskin.issuu.com%2Fv%2Fcolor%2Flayout.xml&backgroundColor=336699&showFlipBtn=true&proShowMenu=true&proShowSidebar=true&autoFlip=true&autoFlipTime=6000
http://www.dnr.state.md.us/irc/docs/00005291.pdf
http://www.pgplanning.org/Resources/Publications/Green_Infrastructure_Publication.htm

university city, mo

project DETAILS

Parkview Gardens Neighborhood Sustainable Development Plan f,‘g‘l‘:fgig;-.@ardens

2010 Community Challenge-DOT TIGER Il Combination Grant o B e
HUD Award: $165,687 | DOT Award: $150,000

project BACKGROUND

The City of University City used HUD Community Challenge
Planning Grant funding, as well as DOT TIGER Il grant funding, to
complete the Parkview Gardens Neighborhood Sustainable
Development Plan initiative. The new plan seeks to build a
sustainable community by integrating transportation, housing,
public space, and cultural arts in a comprehensive vision for the
future for the historical neighborhood of Parkview Gardens. The
neighborhood is home to the famous Delmar Loop, a regional

destination for entertainment, shopping, and restaurants. The f ‘
neighborhood plan was adopted on July 14, 2014 as a supplement 2313 = A
to the cityds comprehensive plan i 5

b =

WO e

The plan addresses the use of green infrastructure to reduce the
amount of impervious surface, mitigate the environmental effects of
stormwater runoff, decrease reliance on gray infrastructure, and
improve the quality of the public realm by making the streetscape
more walkable, attractive, and increasing green space. The addition
of green infrastructure elements was viewed as an important

strategy for improving the neigh tggerepérgr&%tgucgug% QHJPpIS g‘l)\lpeoulLtJTCQ\ME$ e
improving stormwater management. Policy Recommendations

The final Parkview Gardens Neighborhood Sustainable Development
Plan is comprised of 12 elements; one of which is focused on the
implementation of blue and green infrastructure. In the plan, they

This final plan rendering of Parkview Gardens illustrates a treej
orporated throughout
R = P11 = T W e T

Source: http://www.parkviewgardensvision.org/plansdrawings/adopted-final-plan

Parkview Gardens is located at the headwaters of the River Des Peres
drainage basin, the largest drainage basin in the St. Louis
metropolitan region. The neighborhood is currently served by an

aging combined sewer system and has a high degree of impervious highlight urban forestry, community gardens, permeable pavement,
surface. Sixty percent of the surface area of the neighborhood is green alleyways, green medians and native plants, green roofs, and
impervious. Additionally, due to compacted urban soil conditions, stormwater collection. See Chapter 5-Part 8: Blue and Green

the remaining 40 percent of surface area is less absorbent of Infrastructure (pp. 199-212) for a full description of the existing
stormwater. The gray infrastructure system is easily overwhelmed as conditions and plan proposals.

a result, which contributes to CSOs and poor water quality in the
watershed.

The city has historically managed stormwater in the Parkview
Gardens neighborhood through the construction of gray
infrastructure, such as sewer systems and channelized rivers and
streams. For example, the River Des Peres, which once flowed
through the neighborhood, was channelized and buried
underground. This legacy of the gray infrastructure approach has
resulted in expensive stormwater management over the years. The

pl an advocates for increased use of

which it defines as Othe component g

connect habitat, parks and open spa4

green infrastructure GOALS Clemens Ave. after green infrastructure interventions;
critical focus of the plan was the social and aesthetic valug

9 Mitigate the environmental effects of stormwater runoff of incorporating green infrastructure in public space

o
Source: http://www.parkviewgardensvision.org/plansdrawings/adopted-final-plan

i Reduce impervious surfaces

9 Decrease reliance on traditional and aging gray infrastructure

. . . Additionally, the Sustainability Action Plan , under Section 6: Protect,
system and improve the quality of the public realm

Support, and Expand Healthy Urban Environmental Systen{pp. 300-
9 Increase tree canopy coverage and green open space in order to 308) summarizes the recommendations with strategies, partners, and

improve the aesthetic quality of the built environment for benchmarks for rain barrels, green roofs, green alleys, permeable
pedestrians and neighborhood residents paving, native vegetation, bioswales, and tree canopy improvements. .
Lok Op,
& %,
S @
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http://www.ucitymo.org/index.aspx?nid=354
http://www.parkviewgardensvision.org/plans-drawings/adopted-final-plan
http://www.parkviewgardensvision.org/plans-drawings/adopted-final-plan
http://www.parkviewgardensvision.org/plans-drawings/adopted-final-plan
http://www.parkviewgardensvision.org/plans-drawings/adopted-final-plan
http://www.parkviewgardensvision.org/sites/default/files/files/15_PVG_Final%20Report_CHAP_5_08_2013-12-20_WEB.pdf
http://www.parkviewgardensvision.org/sites/default/files/files/15_PVG_Final%20Report_CHAP_5_08_2013-12-20_WEB.pdf
http://www.parkviewgardensvision.org/sites/default/files/files/21_PVG_Final%20Report_CHAP_5_14_2013-12-20_WEB.pdf

albuguerque, nm

project DETAILS

Bridge Boulevard Corridor Redevelopment Plan BRIDGE BLVYD
2010 Community Challenge-DOT TIGER Il Combination Grant
HUD Award: $237,500 | DOT Award: $262,500

CORRIDOR REDEVELOPMENT PLAN

project BACKGROUND green infrastructure GOALS

Bernalillo County used HUD Community Challenge Planning Grant Reduce the volume and improve the quality of stormwater runoff
fur_ldlng, as well as DO_T TIGER Il grant funding, t‘_) f:pordlnat(a_ the Y Reduce the need for offsite stormwater treatment facilities
Bridge Boulevard Corridor Redevelopment Plan initiative. Bridge ] ) )
Boulevard serves as the gateway to the South Valley, the historic I Support native vegetation and shade trees to provide a

core of Bernalillo County. As a major travel corridor that carries hospitable pedestrian environment

approximately 30,000 cars, trucks, and buses per day across the Rio 9 Reuvitalize key transportation corridor as vibrant, active, and
Grande, it is the fourth most congested corridor in the Albuquerque attractive to new investment

metropolitan area. I Promote bicycle and pedestrian infrastructure enhancements
The final plan identifies appropriate improvements and areas for that achieve a multimodal and active transportation network
development to transform Bridge Boulevard from a high -capacity along the corridor

thoroughfare into a mixed -use, pedestriarrand transit friendly
corridor that maintains the unique history and character of the ) ., ] )
community. The corridor plan includes zoning regulations, roadway The Five Points intersection of Bridge Boulevard rendered ag
concepts, transit strategies, and recommendations for pedestrian
amenities.

traffic circle and median with green infrastructure improvements

Along with several options for roadway design, the final plan
supported the idea of a four -lane roadway section with a vegetated

medi an, and o06gatewayd6 roundabouts at either end of the corridor, a
the Isleta and Five Points intersections. Several other key nodes are
also identified for focused investment: the Gateway District,, Five
Points District, and Tower Employment District.
In order to create a more friendly pedestrian environment,
development along the entire corridor encourages more vegetated
medians and increased use of street trees, wider sidewalks, and
other design features to manage traffic and increase safety for those
Walkmg and blkmg' Source: http://www.bridgeboulevard.com/resources_114_1519225143.pdf
Throughout the plan, water conservation and harvesting remain .
central goals. Several design elements are incorporated in the plan green infrastructure OUTPUTS AND OUTCOMES
to reduce water usage in landscaping and increase the capture of . .
stormwater. Green infrastructure approaches lie at the nexus of Policy Recommendations
these goals, and help to achieve the vision of the plan which is to The final Bridge Boulevard Corridor Redevelopment Plan , which
create oa sustalna b I'e main stree twadpBs8ed By tHe EsuntydPPaining GommMidsidn i ARdust 20132 n d
businesses are able to enjoy a safe, pedestriarfriendly environment established a Design Overlay Zone which encourages sustainable
that celebrates the agricultural tradition and authenticity of the development and the use of green infrastructure elements, including
area. o the incorporation of water efficiency, water efficient landscaping,
. _al —— e native arid vegetation usage, pervious paving for parking lots, and
R [ SN o SV o NN LV o o S AR E RS T e g R RO Stormwater management through rain gardens and bioswales.
drought-tolerant arid vegetated swales to reduce the need fo - . . ) .
offsite retention ponds and provide street landscape feature Specific policy recommendations from the plan include:
I S L r"~» 9 Surface runoff from paved parking areas should be directed to
o bl o~y - (W . .
‘ Ay M_ : -«.Qd vegetated areas to allow for maximum percolation; permeable
y paving surfaces are encouraged
I 50 percent of off-street parking shall be permeable/pervious
Landscape design shall include active and passive water
harvesting techniques to reduce potable water use, and shall be
water-conserving in the broadest sense
Additionally, Chapter 8 of Appendix C: Bridge Boulevard
Transportation Assessment (pp. 46-48), highlights potential green
Ty R infrastructure incorporation in creating Sustainable Complete Streets.
SN ETA SR PR 2
Source: http://www.bridgeboulevard.com/resources_114_1519225143.pdf w@“‘“i NIT"%
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http://www.bridgeboulevard.com/resources_114_1519225143.pdf
http://www.bridgeboulevard.com/resources_112_2860856213.pdf
http://www.bridgeboulevard.com/resources_112_2860856213.pdf
http://www.bernco.gov/
http://www.bridgeboulevard.com/





















































































