
Plants

15 Utilize a high percentage of low-water use 
and low-maintenance species

16 Specify roof-adapted native species

17 Provide high species diversity

Structural

1 Hire a structural engineer to assess the 
roof’s structural capacity and seismic 
resistance

2 Install living roofs over structures capable 
of bearing significant weight

The following design guidelines are recommendations that will help you to design, install 
and maintain the best possible living roof in San Francisco’s unique climate. These 
guidelines are not currently required for permit approval. However, we recommend these 
guidelines be followed to the extent practicable, in order to maximize the living roof’s 
benefits while minimizing potential issues. 

Habitat

18 Provide multiple habitat “niches”

19 Plant native species with high habitat value

20 Provide habitat for local birds and insects, 
such as shelter and water sources

DESIGN GUIDELINES

Living roofs can weigh anywhere from 15 pounds to 200 pounds 
per square foot (psf). Therefore, the structural capacity of the roof, 
and the additional weight of the living roof system, is one of the 
most important considerations in living roof design.

The plants that flourish in the harsh conditions on top of a roof 
tend to be adapted to environments where thin, fast draining soils 
and full sun exposure are typical, such as rocky outcroppings, 
deserts or sand dunes. These plants are sun loving, low-nutrient 
tolerant, heat tolerant, low maintenance and able to survive with 
little water. 

Living roofs across the world have successfully created habitat for 
many species, usually birds and insects. Living roofs hold the poten-
tial to recreate some of that lost habitat in the air above us, allowing 
both humans and native species to coexist in the same space. 

Growing Media

9 Use lightweight growing media materials, 
sourced locally when possible

10 Specify growing media depth of at least 4 
inches

11 Test the growing media periodically to 
assess nutrient levels

The soil media provides a structure to which roots can attach, 
retains moisture after rainfall, providing minerals and nutrients, 
and allowing for gas exchange.

Drainage + Water Retention

6 Maximize water retention, within the 
building’s structural loading parameters

7 Ensure proper drainage from all roof 
surfaces

8 Install secondary roof drains, and keep all 
drains clear of debris

Irrigation

12 Minimize water use through high efficiency 
irrigation

13
Assess the feasibility of non-potable water 
sources

14 Match the irrigation system to the plant 
types

Construction

23 Coordinate trades to ensure efficient 
construction

24 Prioritize safety by following all applicable 
fall protection requirements

25 Avoid soil media compaction and materials 
stockpiling during construction activities

Maintenance

26 Design for the desired level of maintenance

27 Provide a detailed maintenance manual

28 Plan for ongoing maintenance

There are several different types of irrigation that may be appropri-
ate for living roofs, including drip irrigation, efficient spray irriga-
tion and sub-surface capillary mats. Potable water use on living 
roofs can be offset through alternative water sources such as har-
vested rainwater, greywater, recycled water, and /or cooling system 
blow down. 

Living roofs should be designed to reduce the total volume and 
intensity of stormwater entering the sewer system, while also 
attempting to make this water available to plants.

Living roof construction requires careful planning and coordination 
among the trades involved. 

Living roofs, like any other roof or landscaped area, require some 
regular and periodic maintenance in order to remain functional and 
perform their best. 

Waterproofing

3 Use a proven, durable material that is 
resistant to punctures, and does not emit 
harmful vapors

4 Use a root barrier or tested root resistant 
waterproofing layer

5 Conduct a leak test prior to installing 
additional roof layers and/or install a 
permanent leak detection system

A number of different waterproofing materials can be used with 
living roofs, however, extra care is sometimes needed in order to 
protect these waterproof membranes from damage by plant root 
growth.

The various layers of a typical living roof

Rooftop Agriculture

21 Avoid planting crops with deep taproots

22 Use slow-release organic fertilizers and 
biological pest-control methods

Rooftop urban agriculture provides access to fresh fruits and veg-
etables, lowers the greenhouse gas emissions associated with food 
shipments, and can educate consumers about agriculture.



LIVING ROOF INCENTIVESLIVING ROOF COST BENEFIT ANALYSIS BETTER ROOFS POLICY

A consultant is in the process of preparing 
a cost-benefit analysis (CBA) of living roofs 
in San Francisco. National scale CBA’s have 
been prepared previously, however they do 
not accurately reflect costs and benefits spe-
cific to San Francisco. This analysis will pro-
vide a dollar value for the public and private 
benefits of living roofs, potentially setting the 
stage for the valuation of incentives. 

Policies are being developed to encourage 
better utilization of rooftop space in San 
Francisco. The California Energy Code (Title 
24) currently requires new buildings to 
provide a “solar ready” zone on the rooftop, 
which can be used for future solar panel 
installation. Other California cities have 
enacted requirements for solar panel installa-
tion on new construction, while many cities 
on the East Coast and Midwest have man-
dates or incentives for living roofs. San Fran-
cisco is working on a comprehensive policy 
which will encourage solar panels or living 
roofs, depending on which is more appropri-
ate for the individual building site. 

Impervious surfaces slow and infiltrate 
stormwater while pervious surfaces shed 
stormwater into the combined sewer sys-
tem. However, the cost of maintaining and 
upgrading the combined sewer system is 
currently billed to ratepayers via their water 
bill, and does not reflect the imperviousness 
of their property. Grants or tax incentives for 
living roofs could help to compensate prop-
erty owners for discharges less stormwater 
into the sewer system.  

NEXT STEPS

FOR MORE INFORMATION: 
Call or visit the San Francisco Planning Department

Central Reception
1650 Mission Street, Suite 400
San Francisco CA 94103-2479

TEL: 415.558.6378
FAX: 415 558-6409
WEB: http://www.sfplanning.org

Planning Information Center (PIC)
1660 Mission Street, First Floor
San Francisco CA 94103-2479

TEL: 415.558.6377
Planning staff are available by phone and at the PIC counter. 
No appointment is necessary.

Living Roof Team:
Kay Cheng - Project Manager
(415) 575-9094
kay.cheng@sfgov.org

Anne Brask - Planner
(415) 575-9078
anne.brask@sfgov.org

Andrew Perry - Planner
(415) 575-9017
andrew.perry@sfgov.org

“San Francisco continues to evolve as a prime example 
of an increasingly sustainable city, with green roofs and 
walls as essential contributory elements”

- Planning Director John Rahaim

WHY A MANUAL?

Only a small percentage of San Francisco’s 
rooftops are put to productive use. With up 
to 30% percent of the City’s total land area 
composed of rooftops, there is a huge poten-
tial for using these empty spaces to generate 
economic, social and environmental benefits. 

DISSEMINATE BEST PRACTICES AND REDUCE 
REGULATORY CONFUSION

SUPPORT AND CLARIFY PREVIOUS PLANS

Previous planning documents in San Fran-
cisco have encouraged living roofs, such as 
the Transit Center District Plan, the Urban 
Forest Plan, SPUR’s Greener and Better 
Roofs Roadmap and the SF PUC’s stormwa-
ter design guidelines. However, they do not 
contain best practices, policies or incentives.

UNDERUTILIZED ROOFTOPS

San Francisco’s unique climate presents 
challenges for living roof designers and 
installers. The experiences of existing living 
roofs can help inform future designs through 
the development of best practices. The Liv-
ing Roof Manual contains 28 guidelines for 
living roof design, installation and mainte-
nance, as well as a list of 20 plants that 
have been proven performers on numerous 
living roofs in San Francisco. 

SAN FRANCISCO

San Franciscans are installing living roofs for many reasons, including: 
stormwater benefits, aesthetic beauty, wildlife habitat, insulation, and 
food production. However, until now there has not been a coordinated, 
centralized effort on the part of City government to disseminate infor-
mation about living roofs.

The San Francisco Living Roofs Manual provides those interested in 
designing, installing or advocating for living roofs with advice and guid-
ance. This manual contains 28 recommended guidelines that will help to 
ensure a successful living roof in San Francisco’s unique climate, and 
provides information about further resouces.  

Source: photoeverywhere.co.uk


