
GREEN ROOF ADVISORY GROUP
Report to Austin City Council
September 2010

Please find attached hard-copy excerpts from the Green Roof Advisory
Group (GRAG) Report to Austin City Council for your review. The full
report and appendices are very large, so we have included the following
elements here:

1. Cover Page
2. Table of Contents
3. Executive Summary
4. Project Profiles (6 heets)
5. Five Year Plan
6. Appendix D

The entire report can be found at the following website:

http:/ / www.ci.austin. tx.us/ councii/ placel /
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Executive Summary
CHARGE AND PROCESS
On August 27, 2009, Austin City Council charged the Green Roof Advisory Group (GRAG)
to work with City staff to explore the feasibility of offering energy and stormwater credits
and other incentives, based on performance, to encourage the creation of green roofs in the
City. GRAG produced a policy document that included recommendations regarding those
credits and incentives that would be appropriate for promoting green roofs in Austin. The
stakeholder group was drawn from the fields of design, development, and green building
and includes input from local green roof organizations and the Lady Bird Johnson
Wildflower Center.

In order to accomplish these goals, GRAG established monthly meetings to occur from
August 2009 to October 2010, formed separate committees to focus on specific green roof
topics, and assisted staff in formulating a framework for interdepartmental review. We
worked extensively with staff from the Watershed Protection Department; Austin Energy
Green Building; and the Austin Climate Protection Program. The staff engaged other
departments such as Planning and Development Review, Parks and Recreation Department,
Public Works, and the Austin Water Utility. Through joint, collaborative efforts of staff and
the stakeholder group, GRAG was able to assess the value green roofs within City of Austin
policy, initiate discussions on best practices for green roofs in Austin, and develop a Five-
Year Policy Implementation Plan.

ADVISORY GROUP EFFORTS
GRAG stakeholders and staff have engaged in and accomplished the following:

• Developed consensus on the public and private benefits of green roofs as a
component of green infrastructure, including improved air quality, stormwater
abatement, urban heat island mitigation, open space, wildlife habitat, and others.

• Completed a review of green roof incentive and credit policies of other cities in
North America.
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• Established a database of green roofs in Austin.
• Documented existing City of Austin policies and incentives which encourage green

roofs.
• Analyzed potential policies that could be developed to encourage green roofs.
• Developed proposals to integrate green roofs into departmental program efforts.
• Advocated for green roofs as a Public Benefit Option during the public hearings on

the Downtown Density Bonus Plan..
• Supported the inclusion of green roof policy and benefit education on a City of

Austin website.
• Developed a proposal for green roof monitoring research.
• Advocated for an increase in Austin Energy green roof rebates.
• Developed Five-Year Policy Implementation Plan.
• Initiated a framework for green roof design considerations.
• Organized a public seminar by a green roof industry leader on green roof water

retention modeling.
• Provided an outreach seminar to present CRAG’s efforts and solicit public feedback.
• Integrated principles from Water Conservation 2020: Strategic Recommendations into

green roof recommendations.
• Developed and presented the interim and final reports to selected Boards and

Commissions and the City Council.

KEY FINDINGS AND CONCLUSIONS

Status of Green Roof Policy Development
Since the Green Roof Advisory Group was the first combined stakeholder and staff body
sponsored by the Council to review the status of green roof policy in the City and to bring
together various diverse green roof initiatives, there is no surprise that there is not a unified
green roof policy across City departments. Many of our key findings and recommendations
have sought to bridge this gap.

In 2007, Austin Energy coordinated a departmental and staff perspective white paper called
Growing Austin’s Living Roofs. The white paper was written in conjunction with Watershed
Protection, Water Conservation and the Planning and Development Review departments. It
examined the many challenges and benefits of green roofs in Austin from the perspective of
staff’s area of expertise. The report, updated in 2008, is provided in Appendix P. Prior to
GRAG, there was no documentation of other cities’ policies and programs, no overall Austin
policy in support of green roofs, and no database of successfully implemented green roofs in
the City.

Benefits include urban heat island mitigation, reduction of energy demand,
improvement of air quality, creation of green space for social and recreational use,
wildlife habitat, local food production, and stor;nzoater attenuation.

Through our joint deliberations, we have further established within GRAG that the multiple
benefits of green roofs in Austin far exceed any one benefit. Multiple benefits include urban
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heat island mitigation, reduction of energy demand, improved of air quality, creation of
green space for social and recreational use, wildlife habitat local food production, and
stormwater attenuation. We have also acknowledged that these benefits can be difficult to
quantify. Different City departments may only address a specific benefit, making it a
challenge to calculate the cumulative positive impacts of green roofs.

Review of other cities’ green roof policies for incentives and credits, such as Portland,
Chicago, and Toronto, have shown that those municipalities are far ahead of Austin in
development of a robust framework to support green roofs. Through research, GRAG
discovered that green roof policy development tends to follow a six phase time line:

• Phase 1: Introduction and Awareness
• Phase 2: Community Engagement
• Phase 3: Action Plan Development and Implementation
• Phase 4: Technical Research
• Phase 5: Program and Policy Development
• Phase 6: Continuous Improvement

(Source: Green Roofs: A Resource Manual for Municipal Policy Makers, excerpted in
Appendix A.)

GRAG assert that Austin is in Phase 3 of policy development with the establishment of the
Green Roof Advisory Group. By bringing together professionals with knowledge of green
roofs all over Austin, GRAG has begun to synthesize the knowledge base. As a result, staff
in the Watershed Protection Department and at Austin Energy have initiated an inventory
of existing green roofs, documenting their location and various attributes.

Green Roofs in Austin’s Code
Review of existing City code uncovered several existing open space credits and
requirements referring to open space which may be able to be accomplished by the use of
green roofs. Some of these requirements refer to Planned Unit Development (PUD)
requirements, multi-family, parkland dedication, etc. Minor effort would be required to
educate staff and the development community about the availability of green roofs to satisfy
these requirements.

During this extensive review of code, it was determined that although green roofs are
mentioned in different areas of the code, there is not one central location where a citizen can
go to retrieve the information. GRAG acknowledged the need for education and advocated
for a green roof web page on the City’s website as a repository for all green roof
information. Austin Energy’s Climate Protection Program has agreed to develop the web
page as a component of the existing Urban Heat Island section of the Climate Protection
Program’s website. This new green roof section of the website will house Austin-centric
green roof information and benefits, reference specific code requirements which are satisfied
by green roof infrastructure, publish monitoring data, and promote green roof construction.
A complementary internal website for City Staff may also be developed.
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Research and Monitoring
The Watershed Protection Department (WPD) determined the need for monitoring research,
a Phase 4 activity, to document the performance of green roofs for stormwater detention
prior to giving credit for green roofs. Two efforts have been initiated to close this gap. First
was the review of existing water retention modeling data specific to Austin provided by a
leading green roof manufacturer. Second was the funding of monitoring research at the
Lady Bird Johnson Wildflower Center. In addition, results of ongoing monitoring of an
Austin green roof by WPD staff will be summarized for the record.

Design and Performance Considerations
Watershed Protection Department and Austin Energy (AE) underscored the need for
development of design considerations for green roofs. GRAG has embarked upon the effort
of creating baseline standards, but will require more time to flesh out and finalize the design
considerations discussed in this report into tangible performance standards that can be
published for use by staff and the development community.

Water Conservation and Green Roofs
During the timeframe of GRAG’s efforts, the Citizens Water Conservation Implementation
Task Force Report to City Council, Water Conservation 2020: Strategic Recommendations, was
published. Many of the water conservation policies presented were in alignment with
policies that GRAG supports, such as use of water conserving landscape and irrigation
technologies, use of non-potable water, use of greywater, and more. (See section VI,
Alignment with Water Conservation 2020 Strategic Recommendations, for details.)

Green Roof Density Bonus
Also during the timeframe of GRAG’s efforts, the draft Downtown Density Bonus Plan was
presented to Council.

Through CR/IC’s research in to different cities’ green roof policies, it was revealed
that densitij bonus incentives are the green roof incentive most often implemented.

Similarly, the green roof density bonus option was one of the benefits most often selected by
the private sector in exchange for increasing entitlements. This, coupled with the fact that
the hottest area of the urban heat island and the area with the most impervious cover and
stormwater runoff is the downtown core, led CRAG to recommend that green roofs be one
of the individual Public Benefit Options in the Density Bonus Plan. While one position is
that green roofs are optional in the Gatekeeper Sustainabilit requirement, CRAG believes
that there is not enough incentive present unless green roofs are a separate, standalone
option for selection.

Green Roofs on City Buildings
While reviewing the charge of the GRAG with various City departments, many City
personnel were unaware the Austin City Hall had a green roof that was designed as an
environmental education model and had been nationally recognized as an exemplary green
roof project. It was clear that more green roof education should be provided to City staff, the
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City Hall green roof performance should be monitored and documented, and the City Hall
green roof should be used as a model to educate the public about the benefits of green roofs.

With the success of the City Hall project, the Public Works Department (PW) is investigating
the potential of green roofs for any new City building projects. In particular, CRAG
supports the inclusion of at least one additional green roof to the City’s portfolio in the next
five years.

Outreach and Education
As CRAG assessed the state of green roofs in Austin, it became evident that continued
outreach and education were important to the progress of promoting and implementing
green roofs. While the website will move green roofs forward, there is need to provide a
more focused outreach effort to various organizations and entities. This effort is not the
charge of GRAG, but individuals and organizations represented by its members could
certainly continue to provide seminars, green roof tours, and other forms of publicity.

NEXT STEPS

Five-Year Policy Implementation Plan
Once CRAG identified the need for various green roof activities which obviously could not
be accomplished in one year, CRAG set out to develop a Five-Year Policy Implementation
Plan. Staff worked with various City departments to create reasonable goals for each year
which cumulatively ensure that green roofs would remain on the policy and program
agenda and budget. (See section VII. Next Steps for the Five-Year Policy Implementation
Plan, also represented graphically in Appendix B.)

The Five-Year Policy Implementation Plan was developed to systematically support
the increased use ofgreen roofs in Austin.

The primary basis for the Five-Year Plan was the Policy and Incentives Matrix (see section
VII, Next Steps), developed by staff, which reviewed a wide range of options to offer credits,
incentives, and other measures to encourage the use of green roofs in Austin. These options
ranged from potential changes specific to Austin’s regulatory system to measures used by
other cities across the world. The CRAG and staff worked to identify the most feasible and
productive of these options. Staff also met with targeted City departments to solicit staff
input and recommendations for measure. The CRAG and support staff then developed a
Five-Year Plan to carry out the most important measures, with the five-year period
beginning in October 2010. Policy options were prioritized in years one though five
according to their ease of execution and their critical-path nature for the development of
future program elements.

Requestfor CRAG Extension
The Green Roof Advisory Group requests a one year extension to initiate the
implementation of the group’s recommendations outlined in the Five-Year Plan and to
provide a solid basis for ongoing policy development.
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All parties recognize the need for continued GRAC and other green roof stakeholder
activities to complement future staff efforts and most effectively promote green roofs in the
City. The critical need for the establishment of green roof design considerations—
performance based criteria for successful green roofs—was identified. The development of
the design considerations, however, is a substantial undertaking and was not possible to
accomplish within the one-year timeframe allotted by Council for CRAG activity. Therefore,
the task was pushed forward into Year 1 of the Implementation Plan, Additional Year 1
stakeholder tasks include support for staff educational activities, continued advocacy for
green roofs as a density bonus public benefit option, assessment of green roof monitoring
reseai’ch, and progress review of policy recommendations for incentives and credits.

The existing, - mutually supportive relationship between city staff and CRAG
stakeholder members is an important key to assisting the City in implementation of
green roofpolin,’ goals.

_________________
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GREEN ROOFS FIVE-YEAR POLICY IMPLEMENTATION PLAN
(Key to acronyms follows.)

Year One (FY 2010-11)

Activity
Outreach and Education

• Green Roof Web page &
support materials

• Green Roof program
tracking & reportt

• Staff education and
coordinationt

• Urban Heat Island
integration*

• Green Roof database

• City Hall educational
mode 1*

• Outreach to focus areas

Green Roof Design Considerations

• Baseline Performance
Criteria

Lead

AE

AE/WPD/PDRD

Multiple

AE

AE/PDRD

AE

GRAG

G RAG/A El

WPD

Discussion

Develop; includes items below wI
asterisk (*)

Track GR initiatives/S-Year Plan
progress

Done for each initiative; internal web
page

Integrate GR into program

Track projects in City maintained
database -

Develop educational flyer and tours

Meet with professional organizations

Define minimum standards for City

incentivized projects; extend GRAG to
accomplish task

Existing Development Options with
• PUDOpenspace&

landscapingt

• PUD Green Building
requirements

• PUD use of GRin Tier 2*

• Multifamily open spacet

• Subsurface parking garaget

• Parkland dedication using
GR5*

Green Roofs
PDRD

AEGB

PDRD/AE

PDRD

PDRD

PARD

Show can meet requirements with GRs

Show GRs can contribute to score

Show GRs can be “other creative or
innovative [environmental] measures

Show can meet requirements with GRs

Show GRs over subsurface garages do
not count as impervious

Show can use privately owned and
maintained GRs to meet requirements
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• GR Density Bonus:
Downtown

• Building cover increase with
GR

PDRD

PDRD

Add green roofs to program

Allow more building cover if offset

Energy lmDacts

• Austin Energy rebates

Innovative Stormwater Management

AE Evaluate energy impacts & potential
rebate incentives

GR hydrologic study

GR industry water quality
control

WPD*FC Research of detention & runoff control by
LBJ Wildflower Center (WFC)

lndustry/WPD Coordinate with staff to verify hydrologic
model for WQ credit (option exists
throughout 5-year period)

Green Roofs for New Buildings

GR on City Buildings

Year Two (FY2OII-12)

Activity

PWD

Lead

Evaluate feasibility & funding of green
roofs for all new City buildings per
Council resolutions 20071129-045 &
20071129-046

Discussion
Outreach and Education

• Green Roof Web page & AE
support materials

• Green Roof program AEWPD/PDRD
tracking & report

• Green Roof project AF
database*

Incentives for Green Roofs

Continue funding allocation

Track GR initiatives to show progress

Track projects to show progress

• Austin Energy rebates

• North Burnet/Gateway GR
density bonus

AE

PDRD

Implement rebate if warranted, pending
evaluation results from Year 1

Needs Council approval; follows
Downtown density bonus

Potential Development Incentives (require code change & Council approval)
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• ‘Plater quality evaluation

• Plan for CR/LID design
competition

WPD/GRAG

Evaluate option to allow a limited number
or pilot projects in DDZ Watersheds to
receive partial WQ credit on condition of
monitoring

Follow City of Houston example

Planning for Green Roof for City Building

• Collect, evaluate data on
buildings

Green Roofs for New Buildings

PWD Create inventory of existing & proposed
CQA buildings/roofs, select subset for
further CR consideration per Council
resolutions 20071129-045 & 20071129-
046

• CR on New Commercial GRAG/PDRD Evaluate feasibility of green roofs for all
Buildings new buildings within the Central

—________________

______ _____

Business District

Year Three (FY 2012-1 3)

Outreach and Education

• Green Roof program
tracking & report

• Green Roof project
database*

AE/WPD/PDRD

AE

Track CR initiatives to show progress

Track projects to show progress

Incentives for Green Roofs

• Airport Blvd. Corridor CR
density bonus

PDRD Needs Council approval; follows
Downtown & N, Burnet/Gateway density
bonuses

Innovative Stormwater Management

• Flood detention and/or WQ
sizing credit

• Hold CR/LID design
competition

Innovative Stormwater Management

WPD

Activity Lead Discussion

WPD Pending Wildflower Center results &
possible other follow-up studies

WPD/GRAG Follow City of Houston example
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Year Four (FY 2013-1 4)

-

Activity

Outreach and Education
Lead Discussion

• Green Roof program
tracking & report*

• Green Roof project
database*

AE/WPD/PDRD

AE

Track GR initiatives to show progress

Track projects to show progress

Innovative Water Quality Controls

. Green Roof as WQ control WPD Evaluate feasibility to add ECM Criteria
for green roofs; pending Wildflower
Center results & additional follow-up
studies

Subsidies, Grants, Low-Interest Loans

Funding Allocation EGRSO Develop criteria pending staff review

Year Five (FY 2014-1 5)

Activity Lead Discussion
Outreach and Education

. Green Roof program AEIWPD/PDRD Track GR initiatives to show progress
tracking & report*

. Green Roof project AE Track projects to show progress
database

Development Process Incentives
. Fee Rebates. Expedited PDRD Develop Incentive Program

Process & Design Support

Austin Energy
City of Austin
Desired Development Zone (Urban & Suburban watersheds)
Economic Growth & Redevelopment Services Office
Fiscal Year
Green Roof
Green Roof Advisory Group
Low Impact Development (design strategy to limit environmental impact)
Planning and Development Review Department
Publlc Works Department
Lady Bird Johnson Wildflower Center
Watershed Protection Department
Water Quality

Key to Acronyms
AE
COA
DDZ
EGRSO
FY
GR
GRAG
LID
PDRD
PWD
WFC
WPD
WO
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Green Roof Advisory Group Report 0

Council Resolution

RESOLUTION NO. 20090827.057

WHEREAS, green roofs, as a component of green infrastructure, can

conserw energy, mitigate slormwacer runoff o]utve, provide wildlife hal,j:ai,

ad reduce the urban heat island effect; NOW, THEREFORE,

BE IT RESOLVED BY THE cn COUNCIL OF THE CITY OF AUSI1N:

The City Manager is directed to convene and work with a green roofs

stakeholder group to explore the feasibilily of offering energy and slormwater

credits and other incentives, based on performance, to encourage the creation

of green roofs in the City.

I —

Ic .u,..

‘I Report
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Green Roof Advisory Group Report

Public Benefits

• Urban Heat Island Mitigation

• Stormwater Detention

• Air Quality

• carbon Dioxide Impact

• Water Qualify

• Well-being

• Wildlife Habitat

Green Roof Types

AMENITY DECK
Sterling House

GREEN ROOF
Diagram

RESIDENTIAL TERRACE
Hill Country Residence

2



Green Root Advisory Group Report 0-
30

Private Benefits

• Energy Use

• Open Space

• Uses and Activities

• Real Estate Value

• Extended Roof Life

• Sound Attenuation

3
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Green Roof Advisory Group Report 3

Accomplishments

• Advocated for green roofs in the Downtown
Density Bonus Plan

• Supported the creation a City green roof websile

• Developed a proposal for monitoring research

• Advocated For Austin Energy rebate increase

Accomplishments

• Reviewed internationa’ incentives and credits

• Established on Austin green roof database

• Documented existing City poiicies and incentives

• Analyzed potential policies and incentives

• Developed Five-Year Policy Implementation Plan
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Green Roof Advisory Group Report

Accomplishments

• Vitiated design arid performance considerations

• Organized a seminar on water retention modeling

• Provided an outreach seminar to solicit feedback

• ntegrated Water Conservation 2020 principles

• Developed Interim and Final Reports

Green Roof Policy
Development

Phase 1: Introduction and Awareness

Phase 2: Community Engagement

Phase 3: Action Plan Development and
Implementation

Phase 4: Technical Research

1
Phase 5: Program and Policy Development

Phase 6: Continuous Improvement

Source — Green Roofs: A Resource Monuol or Municioci Poicy MoKers

‘‘

Ii
Yul
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Existing

7oning

• Green roofs for Planned Unit Developments (PUD)
- Open Space, Green Building,

Landscaping, Tier 2 Option

• Green roofs as open space for multifamily and
commercial projects

• Green roofs over subsurface parking garages

• Green roof parks

Incentives and Credits

• Zoning

• Energy Conservation, Air Quality,
and Climate Protection

• Watershed Protection

• Financial Incentives

Note: Green roofs will be subject to design and performance
considerations in order to receive incentives and credits
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Potential

Zoning

• Downtown Density Bonus

• Other density bonus options (e.g., North
Burnet-Gateway)

• Increased building cover credit

• Green roofs on all new Central Business
District buildings

‘S

Energy
Quality, &

Conservatio n. Air

Existing

Climate Protection

• Green roofs equivalent to cool roofs

Potential
• Air Quality, Climate Protection, and Urban Heat

lsand Mitigation Program rebates

Austin Energy rebates

I
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3(0

Watershed Protection
Existing
• Green roofs for flood control

• Existing green roof options for water quality

Potential
• Less runoff aHowing smaller water quality

controls

• Water quality control
research needed

• Not ready to count
as “pervious” cover

Financial Incentives
Portland
• Bonus floor area ratio (FAR) for

green roofs in central city

____

Chicago
• Up to $5000 to residential and

small commercial projects

Toronto
• Incentive of $50 per square

meter, up to a maximum of
$100,000
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Design and Performance

• Size

Considerations

• Soil Depth and Mulch

• Plant Cover and Variety

• Water Use

• Drainage

• Integrated Pest Management (1PM)

• Visibility and Access

• Maintenance Requirements

Note: conNnued development fl future phoses of work
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‘3’-’
Water Conservation and

Green Roofs

Rainwater Catchment
for Inigation

Stanley Studio The Austonian
HVAC Condensation
for Irñgation

Shoal Creek Walk — At least 20,000 sq. ft.
of green roof shall be provided
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Outreach and Education
• City of Austin Urban Heat Island Mitigation

Program will create a green roof educational
campaign, including:

- Website

- Brochure

- Presentations

12
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Five-Year Policy
Implementation Plan

Short Term

• Multi-departmental coordination

• Downtown density bonus

• Performance standards development

• Raise importance of green roofs for PUDs

• Initiate building cover ordinance

• Support incorporation in City building projects

• Support of education/website work

Five-Year Policy
Implementation Plan

Mid to Long Term

• Density bonuses for targeted areas

- North Burnet/Gateway, Airport Boulevard,
Fast Riverside Corridor, Transit-Oriented
Developments (TOD5)

• Continue financial support of watershed stuctes

• Explore financial incentives

13
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