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The big(ger) picture
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Presenter
Presentation Notes
Boulevard Brewing Company green roof – Kansas City, MO – looking north towards the downtown KC skyline.

Green roofs can be part of the stormwater management solution, but first you need to look at the bigger picture.




Transport

Plant
Uptake

e i - - = —

Photo credit: Conservation Design Forum
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The basic hydrologic cycle, under “natural” conditions.


Impervious cover impacts
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When we start to add houses, roads, etc. we are changing the natural landscape and creating impervious surfaces that force stormwater to run off rather than infiltrate.
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Presentation Notes
CDF photo – a more “natural” stream condition.  Lots of well-vegetated buffer along this stream.  There is very little “runoff” and there is “base flow” in the stream that typically comes from groundwater.
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Presentation Notes
CDF photo – Impervious surfaces created by urban development.  Most of the stormwater runs off and is directed into pipes directly to streams.


Photo credit: Conservation Design Forum
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CDF photo.  Degraded, contaminated stormwater entering streams.  Notice the oils and hydrocarbons in the upper left hand photo.  Sediment is a primary contaminant and many other contaminants are transported with the sediment into the stream.


Conservation Design Forum

Photo credit
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The aftermath of a rain event.  In some cases it doesn’t take a significant amount of rainfall to produce a lot of runoff.  Note the substantial erosion.


Photo credit: Conservation Design Forum
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The sediment eventually ends up in the streams and rivers.
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Sometimes the conventional stormwater systems are overwhelmed.  The boy in the foreground appears to be smiling.  The “rescuer” in back is not!


Managing Stormwater

m Traditional approach: Put it in a pipe and get it
to the stream asap.
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The traditional approach uses curb and gutters to direct stormwater into pipes where it is transported quickly to receiving streams and other water bodies.  In the photo on the right, there are no curbs and gutters but a turfgrass lined swale.  This is an improvement over the curb and gutter because it probably allows some infiltration.  The swale as designed here still directs runoff into pipes relatively quickly and since the turfgrass has likely received regular applications of fertilizer and pesticides, those materials will also be transported with the stormwater into the receiving waters.


Managing Stormwater

m “New” approach: Mimic natural hydrology and
deal with stormwater where it falls.

Photo credit: Conservation Design Forum
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The “new” approach is not necessarily “new” because it’s been used in parts of the U.S. for a number of years.  The approach seeks to mimic natural hydrology by retaining the stormwater closer to where it falls as precipitation.  Properly designed, these new approaches can accommodate 80 to 90% of the precipitation that falls because most of the storm events are relatively small events and this translates into better water quality for and reduced erosion in receiving streams.  Large storm events will continue to produce runoff even with these new approaches.


[®)
Bio-swales and rain oardens

Photo credit: Conservation Design Forum
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Rain gardens, bio-swales, etc. allow water to infiltrate rather than run off.


[®)
Cisterns and rain barrels

Photo credit: Conservation Design Forum
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These can store varying amounts of stormwater for later use.


Douglas County Health Center Rainwater

Collection System
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Photos by K. Holm and Brian Pecka (Big Muddy Workshop).  Installed Spring 2008.
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Green Roof Benefits

Stormwater management
= Water quality
= Peak discharge & volume

= Offset a stormwater utility
fee

Sound and thermal insulation

Urban heat island —
temperature reduction

Extend the livable space

Protect & extend the ||fe Of e Green roof on r;idence in Omaha.
the waterproofing: 2-3 times
the life of typical roofing
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Other benefits include:  reduction in urban heat island, temperature insulation for the living space below

The “offset of sewer usage fees” would likely be in the form of a credit against a stormwater utility fee.


Green Roofs — the skinny

m A roof assembly that has planting
medium and plants above the
waterproof layer

= Protects the waterproofing from
UV degregation

m Decreases the extreme
temperature swings

|| Types Growing Medium
m Extensive (6” or less of media) Drainage, Aeration, Water Storage

and Root Barnier

Vegatation

= Intensive (6”+) Insulation
Membrane Profection
o Plants an'fd Fuoot Barrier I
m Sedums Roofing Membrane

= Native flowers & grasses — need [EiENERETE
to be durable

m Shrubs & trees (intensive)
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The various “layers” that make up a typical green roof.


Extensive
6” or less
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Presentation Notes
There are two (2) main types of green roofs.  Intensive and Extensive.  This is generally based on the depth of the planting medium.


2 Installation Modular

types of Green
Roofs

In-Place

Scott Arboretum
Swarthmore College, PA
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Green roofs can be installed in two (2) general ways.  1.  With modular units of varying sizes.  2.  Built in place.




Phioto provided by:
Emilic Ancaya
Living Roofs, Inc.

Safegueard Europe
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Some green roof examples.


Who 1s involved?

Architect

Landscape Architect
Structural Engineer
Roofing contractor
Horticulturalist/Landscape

Contractor
Care Taker
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Here are some common “design team” participants.  Not all projects will need all these elements.  For existing projects, for example, you will likely start with a structural engineering analysis to determine whether the existing roof can accommodate a green roof project.

The roofing contractor and the “green roof contractor” may be one and the same but for most projects (given the state of the industry in this part of the country) they will likely be separate.  The roofing contractor puts down the waterproof membrane, etc. and the green roof contractor would then add the other layers and the plant media and plants.


Roofing

= \Waterproof Membrane

= Common types of waterproofing materials: TPO, EPDM,
PVC, Bituminous

m Take special care of the waterproofing so no tears or
damage occurs during installation

= DO NOT put a green roof over a conventional shingle roof

m What about LEAKS?

= Electronic Field Vector Mapping
= Flood test
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Leaks are a big concern with green roofs since you are retaining water on the roof in the planting media and plant material.

Question:  How many conventional roofs leak?  What is the reason that many conventional roofs leak?  Many leak because the waterproof membrane photo-degrades and is further impacted by the substantial temperature fluctuations.


Types of Waterproof Testing

Flood Test on a roof

Electronic Field Vector Mapping
Courtesy of ILD
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Two types of waterproofing testing.  The electronic field vector mapping system is being used on the Saddlebrook green roof.


Planting Media

= The planting media on green roofs are subject
to very unigue requirements & conditions:
= Needs to be free draining; limit saturation weight

= Relatively lightweight, but heavy enough to
tolerate tough wind conditions

= Structurally stable, meaning it should have
minimum settling after installation

= Organic matter needed for plant success
= No actual soil in the media
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Presentation Notes
Planting media is not your typical “soil.”
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Presentation Notes
Expanded shale is a typical component of green roof planting media.  There are some proprietary media on the market today.


Plants

m Extensive (6” or less)
m Sedums
= Native/adapted flowers & grasses
= Turfgrass

= Intensive (6” or greater)
m Shrubs

Carleton College

‘ Emory Knoll Farms
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The Saddlebrook green roof will utilize varieties of sedum.  The Pioneer’s Park Nature Center building green roof in Lincoln uses some native grasses.  Other installations have turfgrass.  

Note that with turfgrass you’ll have to be adding irrigation and fertilizer/pesticides to maintain the turf – evaluate this in terms of the real purpose of the green roof.




Presenter
Presentation Notes
A sedum green roof installation.


Maintenance

m Establishment of a new green roof
= lrrigation
= Weeding: weekly or bi-weekly inspection for weeds
= Watch for wind scour & erosion

m Established green roof
= Weeding: monthly visual inspection and weeding

= Irrigation: Plant dependent, only during extended drought
conditions

= Fertilization: Usually none; but there are a couple cases
= Replace dead/spent plant material as needed


Presenter
Presentation Notes
Ideally you don’t want to have to irrigate the roof once the plants get established.

A well-established green roof probably doesn’t have to be irrigated and weeding might only be needed a few times per year.
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Green roof examples.


Rana Creek Habitat Restore
Courtesy: worldchanging.com
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Green roof examples.  The KC, MO example is a private condo where the green roof is over the parking garage.  Large event tents are set up on the turfgrass area.  There is even a dog exercise area.


Green Roofs

Photo credit: Conservation Design Forum
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Green roof examples from Chicago.


Photo credit: Conservation Design Forum


Presenter
Presentation Notes
Green roof examples in Chicago.


Photo credit: Conservation Design Forum
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Green roof examples.
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Green roof examples.


Saddlebrook Joint Use Facility

B Green roof

m Rain garden/bioretention adjacent to parking
lot.

= Monitoring
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Presentation Notes
Douglas County and the City of Omaha are teaming on this green roof project.
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Presentation Notes
Saddlebrook joint use facility is in the Standing Bear Lake watershed and is just west of the lake and 144th St., and north of Fort Street.
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Presenter
Presentation Notes
The facility has an OPS (Omaha Public Schools) elementary school, an Omaha Public Library branch, and an Omaha Parks Community Center.  The green roof will be on the building commons and library portion and will be visible from the second floor (running track area) of the community center.
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2 - Grab Sample / Monitor Pit
3 - Weather Station

=Monitoring of System
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A number of monitoring features will be included to monitor water quality and quantity, temperature, etc. on both the green roof and conventional roof.  The building is also zoned for HVAC purposes so we should be able to note differences in the heating and cooling of the library space compared to the other non-green roof areas.


SADDLEBROOK
ARK

SIGN

203
PARKING
STALLS

~——— OPTIONAL
MONUMENT SIGN
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Saddlebrook will also feature a large bio-swale/rain garden that will serve one of the parking lots.


Baltimore green roof examples
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Kansas City green roof examples
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Nelson-Atkins Art Museum
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Additional Resources

m Green Roofs for Healthy Cities website:

B Www.greenroofs.org

m Green Roof Working Committee

B Information is available at www.dcplanning.org —
click on the “Green Root Working Committee™ link

on the main page.



http://www.greenroofs.org/
http://www.dcplanning.org/

Kent E. Holm, Director
Douglas County Environmental

Services
3015 Menke Circle

Omaha, NE 68134
402-444-6181

402-444-4963 (fax)
kent.holm@douglascounty-ne.gov

www.dcplanning.org
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