
 
 
 

 

 

M E M O R A N D U M 
 
To:  Scott Gustin, Principal Planner 

Burlington Planning Commission Ordinance Committee 
 
From:   Gail Henderson-King 
 
Date:   February 23, 2017 
 
Re:   UVM Medical Center CDO Changes: Green Roofs and Lot Coverage 
  Green Roof Design Information 
 
Green Roof Design Information and Resources 

During the January 10, 2017 Planning Commission meeting, there were some questions 
on the design and definition of green roofs. We have done extensive research; gathered 
relevant information on the definitions, types and composition of green roofs; and talked 
with local landscape architects on their successes with green roof design that would be 
helpful to the Planning Commission Ordinance Committee.  
 
We also reviewed the Green Roofs & Lot Coverage memorandum prepared by Scott 
Gustin dated March 2, 2017 for the Ordinance Committee. We compiled the following 
information and comments summarized below.  
 
1. Green roof definitions  

There are lots of definitions available for green roofs. Some definitions are more 
comprehensive and include composition requirements, and others are brief but often 
refer to other standards or guidelines that must be followed often related to a 
municipal public works department stormwater regulations.  
 
The definitions we found don’t describe the different types of green roofs, as Scott 
has proposed. Instead, they typically state what constitutes a green roof. In addition,  
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there are four types of green roofs, as described in the attached information. There will most 
likely be new and innovative green roof technologies and approaches in the future that would 
not be covered in a definition put together today if it is too narrowly focused.  
 
Rather than describing types, we recommend a more comprehensive definition of what 
constitutes a green roof based on composition and planting medium depth in the definition, 
and clarify what’s not considered one. Our recommendation for a preferred definition that is 
tweaked from our proposed CDO changes submitted last year: 
  

Green Roof: A building roof that is partially or completely covered with vegetation and a 
growing medium, with an assembly of layers that includes a root barrier, drainage 
system, filter layer and installed over a waterproofing membrane. Pre-planted tray 
systems with green roof layers combined into small units shall qualify as a green roof. 
The depth of growing medium and planted material shall be at least two (2) inches to be 
considered a functional green roof. Container gardens with plants in pots or roofs 
painted a reflective color without plants shall not qualify as a green roof. 

 
This definition, along with several other definitions, is included in the attached Green Roof 
Design Information document for your information.  

 
2. Green roof composition 

Green roofs are comprised of top (growing), functional (filtering and drainage), and bottom 
(insulation, waterproofing and structural support) layers. We have provided a typical cross 
section and general description of a green roof in the attached Green Roof Design 
Information document. A green roof can be constructed with a planting medium depth of as 
little as 2” and be effective and sustainable.  
 

3. Types of green roofs  
Green roofs constructed directly on a roof of a building consist of three types: 
 Extensive; 
 Semi-Intensive; and 
 Intensive. 

There are also modular tray systems that can be used. However, these have more issues 
regarding waterproofing that need to be addressed with modular tray systems. In addition, 
they are often have higher construction costs than green roofs constructed directly on a roof 
of a building. Examples of different types of green roofs are provided in the in the attached 
Green Roof Design Information document. 
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Summary 
We recommend the Ordinance Committee use a definition of a green roof that describes the 
composition and materials, but not include the various types, as we’ve proposed. 
 
Understanding the various layers needed for green roofs is important when describing a green 
roof. Some basic reference to these layers should be in the definition of a green roof. 
 
There are three types of green roofs that are built directly on a roof: extensive, semi-intensive, 
and intensive; in addition to a modular tray system. Each has different requirements of planting 
medium depths and what they can support, as shown in the Green Roof Design Information 
provided. 
 
Attached are the following documents for your information with additional information available 
at the websites listed in the Green Roof Design Information: 

 Green Roof Design Information dated February 2017 
 Green Roof Systems from greenrooftechnilogy.com 

This information should be helpful for clarifying the definition and different types of green roofs. 
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  Green	Roof	Design	Information	
GREEN	ROOF	DEFINITION	

What are Green Roofs? Having a good definition of a green roof in the Burlington CDO is important. It 
should include a clear description of what qualifies as a green roof. Some municipalities have tied the definition of 
a green roof with stormwater manuals/standards. Here’s several definitions we’ve found with our preferred 
definition highlighted in red. 

PREFERRED DEFINITION - Covers composition needs, addresses container gardens 

Green Roof: A building roof that is partially or completely covered with vegetation and a growing 
medium, with an assembly of layers that includes a root barrier, drainage system, filter layer and installed  
over a waterproofing membrane. Pre-planted tray systems with green roof layers combined into small 
units shall qualify as a green roof. The depth of growing medium and planted material shall be at least two 
(2) inches to be considered a functional green roof. Container gardens with plants in pots or roofs painted 
a reflective color without plants shall not qualify as a green roof. 

Other Definitions (Several versions with different approaches to green roof composition):  

Green Roof: A roof of a building that is partially or completely covered with vegetation and designed to meet the Maine 
Stormwater Best Management Practices Manual standards and recommendations. A green roof installation must serve the purpose 
of reducing stormwater runoff through retention or slowing and consist of an assembly that at a minimum includes a root repellent 
system, a drainage system, a filtering layer, a growing medium and plants, and shall be installed on a waterproof membrane. The 
vegetated area of a green roof may be considered pervious for zoning impervious calculations. 

 - From India Street Form-Based Code District, Portland, Maine  

Green Roof: An area atop a roof surface on a building, open to the sky and air, which is surfaced with soil and living plant 
materials for the purpose of retaining rainwater and absorbing heat from sunlight. The depth of soil and planted material shall be at 
least two (2) inches to be considered Functional Green Roof Area. For the purposes of maintaining the plant material, Functional 
Green Roof Area may be accessible by means of a roof entrance. 

 - From Article 22 Sustainable Design and Development, Cambridge Development Code, Cambridge, Massachusetts  

Green Roof: An extension of an above grade roof, built on top of a human - made structure, that allows vegetation to grow in a 
growing medium and which is designed, constructed and maintained in accordance with the Toronto Green Roof Construction 
Standard. 

 - From Toronto Municipal Code, Chapter 492 Green Roofs 

- Adapted from Sustainable Land Use Code Model Regulations: Green Roof Incentives (Chapel Hill, NC), by Clarion dated February 2013 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Green Roof Components 

Top Layers:  

 Vegetation: sedums, grasses, herbaceous 
plants, shrubs, trees - selection based on 
climate, structural design, maintenance 
budgets, designer’s intent 

 Growing medium: the planting medium is 
typically a synthetically produced 
expanded clay that is ultra lightweight or 
some variation  

 

Functional Layers: 

 Filter, Drainage, Aeration, Water Storage 
and Root Barrier: these usually consist of 
a non-woven geotextile, a root barrier 
material, and can include a water storage 
system  

 

Bottom Layers: 

 Insulation: typically required to meet 
building codes for the building regardless 
of the green roof insulating benefits 

 Waterproofing Membrane Protection:  
important for building protection 

 Structural Support (roof deck): designed to 
handle the additional weight of a green roof 
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There are three main types of green roofs: 

 

 Extensive 

- Planting medium: 2” to 6” depth 

- Supports 10 to 25 pounds of vegetation (plants) per square foot 

- Low maintenance requirements, no permanent irrigation system 

- Plant materials typically include perennials and ornamental 
grasses 

 

  Semi-Intensive 

- Planting medium: varies from up to 6” or 12” depth 

- Supports 25 to 40 pounds of vegetation (plants) per square foot 

- Can retain more stormwater than extensive system 

- Can include irrigation as needed 

- Plant materials can include larger sizes such as small shrubs and 
small trees; greater plant diversity 

 

 Intensive 

- Planting medium: 1’ to 3’ depth 

- Supports 80 to 150 pounds of vegetation (plants) per square foot 

- Can retain more stormwater than extensive or semi-extensive 
green roofs 

- Often includes irrigation 

- Plant materials include larger sizes such as medium to tall  
shrubs and small to large trees; greatest plant diversity 

Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

There is also a fourth type of green roof: 

 

 Modular System 

- Planting medium and plant materials contained in 
special trays 

- Still need waterproofing membrane, as this can be 
an issue  

- Plant materials typically include perennials and 
ornamental grasses 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Extensive Green Roof 
Examples 

Bronx County Courthouse,    
New York: 

 2 1/2” to 3” growing medium depth 

 Mix of sedums, hardy herbs, small 
grasses 

 10 story elevation in city center 
location 

 

Swarthmore College David Kemp Hall, 
Pennsylvania: 

 3” growing medium depth 

 Mix of sedums, herbs, cacti 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Extensive Green Roof 
Example - Vermont 

UVM Medical Center Radiation 
Oncology Building, Vermont: 

 3”+ growing medium depth 

 Mix of grasses, perennials, vegetable 
plants 

Heritage Aviation, South Burlington: 

 2 ”+ growing medium depth 

 Mix of Sedums and other plants 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Semi - Intensive Green 
Roof Examples 

Carnegie Mellon Hamerschlag 
Hall, Pennsylvania: 

 2 1/2” to 6” growing medium depth 

 28 Different Plant species: sedums, 
herbaceous plants, tall grasses, and 
small shrubs 

Free Library of Philadelphia, 
Pennsylvania: 

 6” to 12” growing medium depth 

 Mix of plants: grasses, sedums, 
herbaceous perennials 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Intensive Green Roof 
Examples 

Peggy Notebeart Museum, Illinois: 

 2 1/2” to 8” growing medium depth 

 Supports range of plant materials from 
grasses, herbaceous plants, wetland plants 
and small trees 

Chicago City Hall, Illinois: 

 4” to 18”+ growing medium depth 

 Over 150 plant species including woody 
shrubs, vines and trees 
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  Green	Roof	Design	Information	
TYPES	OF	GREEN	ROOFS	

Intensive Green Roof 
Example - Vermont 

UVM Medical Center - Ambulatory Care Center, Burlington: 

 6” to 18”+ growing medium depth 

 Plant species including woody shrubs, perennials and trees 
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  Green	Roof	Design	Information	
GREEN	ROOF	DESIGN	RESOURCES	

Websites with Information on Green Roofs: 

Green Roof Technology - Great resource for information on green roof designs and examples  

http://www.greenrooftechnology.com/ 

 

Green Roofs for Healthy Cities - Information on green roof design 

http://www.greenroofs.org/ 

 

City of Toronto, Ontario Green Roof Information 

http://www1.toronto.ca/wps/portal/contentonly?
vgnextoid=3a7a036318061410VgnVCM10000071d60f89RCRD#know 

 

City of Philadelphia, Pennsylvania Green Roof information 

http://www.phillywatersheds.org/whats_in_it_for_you/residents/green-roofs 

 

Minnesota Stormwater Manual: Green Roofs 

https://stormwater.pca.state.mn.us/index.php?title=Design_criteria_for_green_roofs 

 

National Park Service - Green Roof information 

https://www.nps.gov/tps/sustainability/new-technology/green-roofs.htm 
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Green Roof Systems
With the German evolution of modern green roof technology in the last 4 decades more and more green roof systems have been developed and existing systems
or green roof components have been improved. There are multiple manufactures that offer different green roof solutions for any size of roof. Some systems are better
for smaller application other green roof systems are more efficient for large projects. Sometimes a combination of different systems can be the ideal solution in regard
of performance, installing costs, maintenance and efficiency.

All green roof systems and green roof design must meet the FLL-Guideline and must last as long as the building where implemented. Traditionally the German
manufactures meet these benchmarks. Unfortunately a lot of North American green roof products were originally develop for other purposes (e.g. vertical drainage,
erosion control, shipping container etc.) and might cause problem in the years to come. 

An increasing number of newly developed tray or modular green roof systems  is getting very popular in countries with less technical and horticultural common
sense. They are often sold to installation companies that work without professionals or less skilled labor. It seems like an easy installation but the installation is only
a fraction of the entire picture and the history of German trays introduced in 1978 tells a different story. In most cases the performance of pre-planted boxes can't
meet our expectations that consider the workflow from manufacturing, shipping, installation to performance and maintenance for the next 30-50 years.

Finding Green Roof Solutions That Work for You
Green roof systems have to be flexible enough to allow a custom tailored solution that exactly fits the clients needs, the clients design intent or given elements set by
the building. Green Roof Technology has the largest resource and documentation of any type of green roof project done in the last 35 years. There is no project design
or project detail that haven't been done before somewhere else (hard to believe for architects) and exactly this experience we utilize for any new project to deliver a
living roof on which plants can simple sustain and thrive with an clearly defined effort.

Green Roof Technology, doesn't reinvent the wheel and we don't over engineer. Keeping all process as efficient as possible is the the goal and our best management
practice (BMP). With a dedicated team of experts, Green Roof Technology  is  equipped to  respond to any unique opportunities or challenges of any project. We
encourage you to explore this website to learn more about green roof systems or contact us .

Typical Green Roof Components

Protection Fabric

Retention Fabric

Drainage Plates

Drainage Mats

Drainage Channels

Filter Fabric

FLL approved growing media

Green Roof Systems | Green Roofing Solutions | Products, Materials http://www.greenrooftechnology.com/greenroof-system



Granular Drainage System

A granular system uses specially engineered light weight drainage media for its lower level drainage layer.  While it may be a little heavier than a drainage board system of an equal
depth the advantage of a granular drainage system is all the pore space and surface area of the media.  These tiny pores trap moisture and hold it longer so that the plants can
access during droughts.  Also, even though there is no organic matter in this layer all the tiny pores and crevices trick the plants into thinking the soil is deeper encouraging them to
send out more roots.

Drainage Board/Plate System

Drainage board, plate, or "egg crate" systems are a wonderful system when you need to maximize stormwater retention yet have as light weight a structure as possible.  The
composition of these boards comes in a variety of materials and water holding capacities to meet any number of weight, insulation, and water holding needs.

Anatomy of a Green Roof System

Latest Blog Posts

World’s First Modular Green Roof System Green Team at Green Roof Technology, 12-Feb-20171. 

Norwegian Green Roof Log Cabins in the USA Green Team at Green Roof Technology, 01-Feb-20172. 

Testimonials

"Green Roof Technology is a key member for Green Roofs for Healthy Cities and continues to make important contributions to its ongoing development."

Steven W. P.
Founder and President
Green Roofs for Healthy Cities

Sign Up For Our Newsletter!
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