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CLEAR provides information,
education and assistance to
Connecticut's land use decision
makors on how 10 bettor protect
natural resources while accomo-
dating economic growth.

Fores: Fragmentation Study

€T Environmental Congitions Onilne
(cTEco)

Coastal Riparian Buffer Analysis
Community Resource Inventary
Low Impact Deveiopment Atiss
Statewide Digital OrthopnOtos
Impervious Surface TMDL.
CLEAR's Research Lab

LERIS

College of Agriculture & Natural Resources
Center for Land Use Education & Research

CLEAR is piessed 10 snnounce that
the results of our statewids forest
ysis are naw

o Link to Farest Frag Website
» Link 10 Farest Frag Research

* Link to the Landscae Frag Tool
20
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eospatial Training
‘The Spring 2010 scheduic: s now
online.

Land Use Academy

May 22

Green Valley Institute Calendar

Job Announcements

‘CLEAR I8 now hiing for two new
positons, 8 Wates Resou
Educator to run the CT HEMO
Program and & Lang Use Egueator
0 run our Land Use Academy ana
reiated programs.

Water Resources Position

Land Use Educator Position

CLEARHome  TEXT-OMLY
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MapSet  Location map
-
““* You've Chosen: Hartford, CT

Incarporated - 1731

Proceed to the Hartford CRI
Nexigp

Your Watershed
Regional Basin

Disesaimers, Privacy, & Copyriont.
Connecticut
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Water Quantity Impacts of
Development

flooding
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Water Quantity Impacts of
Development

Reduced
“0Es

Estimated groundwater lost to runoff, 1982-1997
* Atlanta — 56.9 to 132.8 billion gallons

» Boston — 43.9 to 102.5 billion gallons

 Seattle — 10.5 to 24.6 billion gallons
American Rivers, 2002

Water Quality Impacts of
Development

= Nutrients

» Pathogens

= Debris

= Toxic Contaminants
= Sediment

» Thermal Stress

= Etc., etc., etc.
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Impervious Surfaces

W

Materials like cerhent', ésphalt, roofing,
and compacted soil that prevent
percolation of runoff into the ground.

.

Connecticut Probable équrces_of Impairments
for Threatened and Impaired Rivers and Streams
Reporting Year 2006

Description of this table

Probable Source

Saurce Unknown
Unspecified Urban Stormwater

Municipal Point Source Discharges

‘Saurces Outside State Juristiction Or Borders
Industrial Point Source Discharge

Combined Sewer Overflows

Landfils

Contaminated Sediments

‘Santtary Sewer Overfiows (Collaction System
Failures)

Impacts From Hydrostructure Flow
Regulation/Madification

Upstream Impoundments (E.G., PI-566 Nrcs
‘Strutures)

Channelization

‘Site Clearance (Land Development Or
[Redevelopment)

Probable Source Group

unknawn
Urban-Related Runoff/Stormwater
Municipsl Dishearges/sewage
Other

Industrial

Municipal Dishcarges/Sewage

Land Application/Waste Sites/Tanks
Legacy/Histoncal Pollutants

Municipal Dishcarges/Sewage
Hydromodification

Hydromodfication
Hydromodification

Construction

Baseflow Depletion From
Agriculture

Above Ground Storage Tank Leaks (Tank Farms)
Flow Alterations From Water Diversions

Golf Courses

Dredge Mining

LLoss Of Riparian Habitat

Animal Feeding Operations (Nps)
Livestock (Grazing Or Feeding Operations)
‘waterfowl

Agriculture

Sails/Dumping

Hydromodification

Recreation And Tourism (Non-Boating)
Resource Extraction

Habitat Alterations (Not Directly
Ralatad To Hydromodification)

Agriculture
Agriculture
Natural/wildife

Miles.

11/1/2010
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Our Neck of the Woods...

Caﬂneg',ffcd ‘5 Varsion 2
Changing Landscape (9 CLEAR

Land Cover 2006

Preventative :
Strategies

: Restorative
@ Developed Turf/Grass .
Ll g Strategies
@ Wetland @ Barren

10
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Restorative Strategies for
Urban Communities

Reduce & disconnect stormwater
pathways

Emphasize multifunctional green space

Maximize redevelopment opportunities
. Rehabilitate trees & soils

Restore stream buffers

Stormuater & the City

¢ Mol
\.

R brlef (and palnless) self mtrdductlon .-

Stormwater 101.. and whyyou should s

care -
Stormwater Strategles for Urban

~Communities
Low Impact Development
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Restorative Strategies for
Urban Communities

Reduce & disconnect stormwater
pathways

Emphasize multifunctional spaces
Maximize redevelopment opportunities
Rehabilitate trees & soils

Stream Restoration

Providence, RI

12



Restorative Strategies for
Urban Communities

Reduce & disconnect stormwater
pathways

Emphasize multifunctional spaces
Maximize redevelopment opportunities

Restore stream buffers

Compacted Soils

Lawn areas in suburban and
urban settings and along road
and driveway edges are almost
sure to be compacted, reducing
infiltration capacity

11/1/2010
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Urban trees as stormwater
sponges
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25 gallmeaks =
Trees absorb about 5 gallons per inch in diam-e-tker (cal-i'per inéh)
every week.

Restorative Strategies for
Urban Communities

Reduce & disconnect stormwater
pathways

Emphasize multifunctional spaces

Rehabilitate trees & soils
Restore stream buffers

14



Heritage Park Development
Minneapolis, MN

Heritage Park redevelopment in
Minneapolis was built on a 145-
acre site that formerly contained
public housing developments.
The emphasis is on stable,
mixed-income affordable and
sustainable urban neighborhood
on the western edge of
Minneapolis’ downtown area.

Heritage Park Development
Minneapolis, MN

11/1/2010
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Heritage Park Development
Minneapolis, MN

Heritage Park Development
Minneapolis, MN

. Stormwater as ap.anien
B ;I\:i::" B e
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Restorative Strategies for
Urban Communities

Reduce & disconnect stormwater
pathways

Maximize redevelopment opportunities
Rehabilitate trees & soils
Restore stream buffers

Multifunctional Gray Spaces

Porous asphalt school playground, West
Philadelphia, PA

AmagT

LA NE A
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Multifunctional Green
Spaces

Hunter Park rehabilitation plan, Nine Mile Run, PA
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From Ferguson et al., Stormwater magazine July 2001

Restorative Strategies for
Urban Communities

Emphasize multifunctional green space
Maximize redevelopment opportunities
Rehabilitate trees & soils

Restore stream buffers

18
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Abrief (and painless) seffintroduction

'Stormwater 101...and why you should ‘

care
Stormwater Strategles for Urban

~ Communities
kows Impact Development

Low Impact Development

A site design strategy intended to maintain or
replicate a site’s natural hydrology through
the use of small-scale controls integrated
throughout the site to manage runoff as close
to its source as possible

' 4
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The Impervious Surface Budget in
Urban Areas

A way to

think about (Offices, Stores, Houses,
_ Patios)

LID
practices

(Parking Lots, Roads, Driveways,
Sldewalks)

11/1/2010

20



11/1/2010

Roof Runoff

Intensive Green Roofs

-~ -

City Hall, Chicago

21
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Intensive Green Roofs in CT

Designers Manulacturers of Record:
Archiect Poishek and Partners, Ar
Landscape Archiect: Dan Kiey , FASLA,

Stamford
Government
Center

22
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Extensive Green Roofs

Extensive Green Roofs iIn CT

Mystery Location, CT

23
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Sculpture Building, Yale

24
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GREENGRID
NEwW HAVEN BUS SHELTER

Building Owner: City of New Haven
Client: Paragon Construction
Location: New Haven, CT
GreenGrids Size: 360 ft*

Installation Contractor:
Paragon Construction

Landscape Design: Weston
Rooftop System: Extensive

Status: Completed October
2007

Located on Church and Temple Street, this is one of the five new bus shelters
topped with a GreenGrid roof.

Disconnecting Roof Runoff

25
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Disconnecting roof runoff
downspouts: stormwater planters

Harvesting water. cisterns
Underground cisterns at EPA HQ, Washington DC

* Six 1,000-gallon
cisterns each
measuring 6 feet in
diameter.

i * EPA West building
= irrigation requirements:
7,500 gallons per week
during summer months.

26



Cisterns in CT

Sculpture Building, Yale
has a 5,000 gallon
cistern that collects
excess runoff from roof
and grounds, and is
used for toilet flushing

Road runoff

11/1/2010
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'eepholes on bottom
and side away from
[street subgrade
Curb inlet

[Bottom and sides could be open to
mpacted subgrade to allow

co
infiltration and elimination of
rban situation

onnection to strom drain Possible storm drain
connection if in tight

11/1/2010
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Parking Lot Runoff

Alternatives to
Traditional Pavement

29
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Pervious parking: grass & gravel
paving

West Farms Mall, 2003

30
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Pervious parking: grass & gravel
paving

Fie i i s

West Farms Mall, 2005

Pervious parking: grass & gravel
paving

31
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Porous Concrete

Field House P
) WConn cal
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Porous parking with traditional
pavement in travel lanes

“Big Box” Target and Loew’s development
in Greenland, NH
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UNIVERSITY OF NEW HAMPSHIRE
STORMWATER CENTER
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Bioretention
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The Impervious Cover Model
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Watershed Impervious Cover
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The Strength of the Evidence

More than 200 studies have been done on the
relationship between IC and stream quality:

» Geomorphic (stream form)
indicators

» Hydrologic Indicators

» Stream Habitat Indicators

» Water Quality Indicators

» Aquatic Diversity Indicators

Connecticrd's Version 2

Changing Landscape

Change to Developed

Developed 1985 to 2006

Before 1985

797.4 144 .8
sq. miles sq. miles

11/1/2010
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And in Connecticut?

Streams with <50 sq miles drainage upstream
12% IC Threshold

T
Meet W* C
T

. FalwQe

- RS

6 8 10 12 14 16 18 20 22 24 26 28 30
% IC Upstream

% of Reference
Community

% of Reference Community compares 7 metrics- Taxa Richness, Modified HBI ,
Scraper/Filterer, EPT/Chironomidae, % Dominant Taxa, EPT Index, Community Loss

Impervious Surface as an Indicator

1. it simplifies complex impacts but is based on
solid science

2. it's tangible & measurable

3. it’s generated by local land use
regulations

11/1/2010
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Beyond Impervious.Cover

There are other landscape indicators that relate to
water quality.

» Forest (Tree) Cover
* Riparian Corridors (Buffers)

11/1/2010
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Norfolk

2006
Land Cover

2006 Land Cover
Printable PDF

LAND COVER
HDeveloped

Turf & Grass

| Other Grass
Agricultural Field
Deciduous Forest
Coniferous Forest
Water
Non-forested Wetland
| Forested wetland

Tidal Wetland

Barren

Utility (Forest)

Hartford

2006
Land Cover

§l 2006 Land Cover
{ Printable PDF

J% LAND COVER
Hoeveloped
Turf & Grass
Other Grass
Agricultural Field
Deciduous Forest
(Coniferous Forest
W ater
Non-forested Wetland
| Forested wetland
il | Tidal wetland
Barren
Utility (Forest)
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Park River Watershed

2006
Land Cover

k 2006 Land Cover

Printable PDF

[l Developed
b  Turf & Grass
M Other Grass
B Agricultural Field
i Wl Deciduous Forest
[l Coniferous Forest
W Water
[l Non-forested Wetland
Forested Wetland
Tidal Wetland
El Barren
£ [ Ltility(forest)
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