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Presenter
Presentation Notes
If we look at Maine’s annual water budget, we receive about 42 inches of precipitation a year and under favorable conditions, about 50% infiltrates into the ground, about 10% flows over the ground, and about 40% is lost to evaporation.  On the the other hand, in areas with large amounts of imperviousness, about 15% infiltrates, and more than half flows over the ground, and a smaller fraction evaporates.
Slides:
Gorham on left, Ellsworth on right

In an undisturbed environment, water falls to the ground, either hitting the surface and running off or percolating through the soil into the groundwater.  Through both routes, water makes its way to our streams, ponds, wetlands, rivers, lakes and oceans.

As we develop and alter the landscape, however, this natural cycle is disturbed, impacting both water quantity AND water quality.
	- increased runoff
			more frequent flooding
			more severe flooding
	- decreased infiltration
			less groundwater recharge
			decrease in base flow to streams
	- more pollution generated from our uses of the land and delivered to our waterways







O
Development Affects Stream Habitat
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Presentation Notes
Stream channels change with increased hard surfaces

In watersheds with less than 5% impervious cover, streams are typically stable and pristine, provide a variety of habitats, maintain a diverse aquatic population and have good tree coverage.

While this stream at 8-10% Impervious Cover is still relatively stable signs of stream erosion are more apparent, and there is some loss of good habitat.

The surrounding area of this stream is approximately 20% impervious cover.  Stream erosion is much worse than in the previous slide due to an absence of vegetation to hold together bank structure. The amount of erosion has been so great that the drain pipe that once rested on the stream bottom is now 2 feet above the water.

This stream has a surrounding area of approximately 30% impervious cover.  The channel is deeply cut down, there is little to no bank vegetation to prevent erosion, and there is little habitat structure.

Above 65% impervious cover, the stream geomorphology is typically completely destroys by channelization. Concrete or pipes provide little to no habitat and support little to no aquatic organisms.



Increased quantity
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Development Impacts on
Water Quality

Bacteria
Temperature
Nutrients

Petroleum Derivatives
Weed and Bug Killer
Heavy Metals
Chlorides

Sediments
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Presentation Notes

The Pollutants in Polluted Runoff (List)
There are a variety of pollutants that can get into our waters…  

Let's take a few minutes to talk about each individual pollutant, and look at examples of how each affects the resources in our local communities.




Traditionally, stormwater management Is
seen as stormwater disposal.




raditional Development
ushes rain off the site




Traditional Development
Pushes rain off the site
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Traditional Development
Pushes rain off the site
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Traditional BMP’s don’t work well
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Traditional BMP’s don’t work well




Low-Impact Development (LID)—
Try to soak rain in close to where it falls



Presenter
Presentation Notes
a new way of thinking about stormwater management is a highly effective strategy for controlling contaminated urban runoff. LID is grounded in a core set of principles based on a new paradigm: 













Presenter
Presentation Notes
These planters infiltrate roof runoff but have under-drains to prevent flooding
Control roof runoff w/ landscape planters
  Mall already has landscape plantings around the perimeter of mall
  Retrofitting requirements not extensive
  Requires roof leaders to be disconnected and directed to landscape planters
  An under-drain and overflow pipe network would be needed
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Roberts Maine Grill, Kittery
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Pervious Aggregate with Geoweb, 1 ½ feet of gravel underlay
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Presentation Notes
110 year old historic building in Rockland
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Photo from germany


UNH Stormwater Center

Since 2004

monitored the ability of 23
stormwater systems to treat
pollution and reduce the
volume of runoff

Conventional Systems
Manufactured Systems
LID Systems




Retention Ponds $13,500/acre
POLLUTANT REMOVAL: 20042007

Summer Winter B Annual
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Median Annual Influent Event Mean Concentrations (EMC) in mg/L
61 711 ug/L 27 46 08




Retention Ponds

3-YEAR PERFORMANCE EREAK-DOWN







Porous Asphalt

2008 $2.80 sf ($2.25)

POLLUTANT REMOVAL: 2004-2008

Summer Winter Annual

Event Mean Concentration {(EMC) in ma/L
36 711 ug/L 24 04 08
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Presentation Notes
The water quality treatment consistently exceeds EPA’s recommended level of removal of total suspended solids, and meets regional ambient water quality criteria for petroleum hydrocarbons and zinc. Researchers observed limited phosphorus treatment and none for nitrogen, which is consistent with other non-vegetated infiltration systems. The system did not remove chloride. However, since it drastically reduced the amount of salt needed for winter maintenance, it may prove effective at reducing chloride pollution.




Presenter
Presentation Notes
This shows all 5 aspects of the cross section in practice on the SB lanes while excavating the NB lanes

















Bioretention Systems $18,000/acre

POLLUTANT REMOVAL: 2006-2008

Summer Winter Annual

Median Annual Influent Event Mean Concentrations (EMC) in mg/L

48 754 ug/L 21 L3 09



Tree Box Filter $3000 each (10/acre)
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POLLUTANT REMOVAL: 2004-2008

Summer  Winter | Annual

Median Annual Influent Event Mean Concentrations (EMC) in mg,/L
37 644 ug/l .23 L4 07




Subsurface Gravel Wetland $22,500/acre




Subsurface Gravel Wetland
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Presentation Notes
1. Runoff flows into a forebay, which removes large objects and allows larger-sized sediment particles to settle.
2. Runoff exits the forebay through a perforated standpipe and flows into the vegetated treatment basins, where it is treated through a variety of physical, chemical, and biological unit operations and processes (UOPs). 
3. Perforated riser pipes in the treatment basins conduct water to the subsurface gravel layer. There, biological treatment occurs through the uptake of pollutants by vegetation and microbial activity within the root system. Physical and chemical treatment—the trapping of contaminants—occurs on and within the gravel filter media and root mat. Other UOPs include sedimentation, transformation through reduction/oxidation, and sorption with organic matter and mineral complexes.
4. Treated runoff exits to the surface via an outlet pipe that includes an elevated invert located four inches below the  wetland surface. This insures that the soil is nearly continuously saturated— a condition that promotes vegetation growth and water quality treatment.


Subsurface Gravel Wetland $22,500/acre

POLLUTANT REMOVAL: 2004-2007

Summer Winter Annual

Median Annual Influent Event Mean Concemtrations (EMC) in mg/L

&5 712 ug/L 38 04 09



Saving $$ with LID
Forging The Link Study

e UNH Stormwater Center
e Virginia Commonwealth University
e Antioch University NE
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Presenter
Presentation Notes
At a development site in the Mid-Atlantic, LID principles saved $200,000 by eliminating stormwater management ponds; $160,000 was saved from reduced clearing and grading and $60,000 was saved in infrastructure costs by using swales.  The developer was also able to add two additional lots adding about $90,000 to the value of the project. (In many cases cost savings are realized during site preparation, stormwater infrastructure and landscaping.)
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Presenter
Presentation Notes
…One public utilities company estimated that retrofitting a street project cost 25% less than traditional curb, gutter and storm drain, savings mostly from reduced paving and stormwater infrastructure.
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Presenter
Presentation Notes
A subdivision in Southern New Hampshire proposed a typical, conventional design for 24 lots and stormwater management that included ponds, curbs and typical asphalt roadways. 


soulder Hills, NH
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Presenter
Presentation Notes
When provided the opportunity to implement LID, the project was able to save $5,000 in Site preparation, $72,000 in drainage costs, $6,500 by eliminating curb and gutter and $19,500 in permanent erosion control. Due to the cost savings, the project was able to install porous asphalt at a cost increase of $45,000. The overall cost gain was nearly $50,000 or 6% of the total project costs. 


“Greenland Meadows Commercial Development, NH
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Presentation Notes

Greenland Meadows, in Southern NH is a 28ac commercial development that typically would have at least 95% impervious surfaces, but by integrating LID, the site was able to achieve less than 10% impervious surfaces through such practices as…
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Presentation Notes
You can clearly see the porous asphalt in the left image. 


D]Greenland Meadows Commercial Development NH

$71,000 Earthwork
$1,750,000 Stormwater

. NET Savings: $930,000
or 26% of the project stormwater costs
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Presentation Notes
Greenland Meadows was able to save over $70,000 on earthwork, $1.7M in stormwater due to the elimination of ponds and underground storage and had a net gain of $930,000 or 26% of the project stormwater costs.


Most still didn’t know how to use the tools




ack Cove Rain Garden




orous concrete York Hospital




orthgate Plaza




cean Ave Elementary




Augusta Hannaford

edR R T .
'-‘\--I '-.'u -:_- r Frmay e, s W oy “""h.‘u- “‘:- e
b h : : =

g T - ; P
- e ol s = -h',—_-l-.- -t
e Dt ™ e
- Y
gt ::r "-":_h'_-*"' T A, e
artoy \.1;3? & o o TE
A= " TR e



Ellsworth Middle Sc
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Rockland Green roof




Woodard and Curran
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Maine Mall Porous Pavement




Long Creek Tree Box Filter




Kittery Downspout
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Belgrade Pavers




Turf reinforcement




Awesome things can happen in small spaces
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Trend in the Frequency of Storms with Extreme Precipitation
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Presentation Notes
These trends have demonstrated increases in the frequency of storm events over 1” from 1948 to 2006…


Gardiner Spring 2011
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Presenter
Presentation Notes
In Keene, NH when looking at the entire watershed, the baseline demonstrates the watershed’s capability to compensate for the current land cover. But (click) when factoring in the ultimate built condition, the watershed begins to be less able to handle the changes. However, by considering LID…
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Lets look at a road lost due to a recent flood. The repair cost was $93,000 but the projected replacement cost was $28,000 had it been upgraded to accommodate the changes in storms. 


York Ordinance language 2007

o Low Impact Design. Each applicant is required to

submit a statement to the Planni

ng Board

documenting proposed Low Impact Design (LID)
for the site, which will help to reduce stormwater

volumes and help to enhance sto
quality. LID includes, but is not

rmwater
limited to green

roofs, rain gardens, tree wells, infiltration basins,

and permeable pavement. The a
submit technical documentation
suitability of such designs with t
features.

oplicant shall
about the
ne request for LID




LID creates unique opportunities
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Polluted runoff diverted to raingardens……where it is filtered and absorbed, removing significant amounts of pollutants; nearly all of the sediment, one third of the phosphorous, half of the nitrates and nearly all of the zinc.
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Polluted runoff diverted to raingardens……where it is filtered and absorbed, removing significant amounts of pollutants; nearly all of the sediment, one third of the phosphorous, half of the nitrates and nearly all of the zinc.
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Polluted runoff diverted to raingardens……where it is filtered and absorbed, removing significant amounts of pollutants; nearly all of the sediment, one third of the phosphorous, half of the nitrates and nearly all of the zinc.






Long Creek Story
e [t's Bad...verry verry BAD!!!

Urban Impaired Stream:

Can not contribute to impairment of a listed
stream.



: 2, = Long Creek Impervious Cover by Subwatershed
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Businesses pay $3000 / acre /year

e Threat of litigation

e 3years to plan and fund
e Retrofit is expensive

e Monitoring is expensive
e Will this work?

Total Price Tag ......15 million???



Business Wants Stability

* We know what causes majority of the
problem




Business Wants Stability
e We know the most effective treatments

POLLUTANT REMOVAL: 2004-2007

Summer  Winter B Annual

Median Annual Influent Event Mean Concentrations (EMC) in mg/L
T12ug/L 38 04 00




Even the playing field

e Many of the MS4 communities want to implement
similar LID requirements to avoid confusion

e Scarborough
e Biddeford
e South Portland




Protect Opportunities for Future
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