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MAINE NEMO

Linking Land Use to Water Quality

Nonpoint 
Education for
Municipal
Officials

Partnership for Environmental Technology Education

When it rains, pollution happens
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Maine’s Water Budget
Impacts of Development
Maine’s Water Budget
Impacts of Development

50%50%
10%10%

55%55%

15%15%

Natural Cover 75-100% Impervious Surface

Infiltration

Runoff 40%40%
Evaporation

30%30%
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Increased quantity

Decreased quality

Development Impacts on 
Water Quality
Development Impacts on 
Water Quality

Bacteria
Sediments
Temperature
Nutrients
Petroleum Derivatives
Pesticides and Herbicides
Heavy Metals
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1879 
370 houses

1990
1328 
houses

1970
726 houses
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More land is used per person with new 
development
More land is used per person with new 
development
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Source: Dana Beach, Pew Oceans Commission

Rate of Land Development and 
Rate of Population Growth•more than 

1/4th of all the 
land converted 
from rural to 
urban and 
suburban uses 
since European 
settlement 
occurred in 
only 15 years. 

1982-1997
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What does growth look like?What does growth look like?
2 Acre Residential

0.21 acres impervious area per house

Waterway Health & ImperviousnessWaterway Health & Imperviousness

ADAPTED FROM SCHUELER, ET. AL., 1992
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Impervious Area and Stream Habitat 

8-10%

20%

< 5%

• Pristine lake divided in two   

• P added to only one side

Source: ELA, Fisheries and Oceans Canada

greater than

20 ppb

less than 10 ppb
Canadian 

Experimental Lakes 
Area (#226)
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More houses are being developed 
in the shoreland zone
More houses are being developed 
in the shoreland zone
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Reduce Impervious Cover Impacts


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Treat rainfall close to where it fallsTreat rainfall close to where it falls

Low Impact DevelopmentLow Impact Development
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Roberts Maine Grill, KitteryRoberts Maine Grill, Kittery

Commercial and public roofs should look like this
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Ellsworth SchoolEllsworth School

Ellsworth SchoolEllsworth School
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Economic based incentives for early adoption: 
Many Communities are struggling with the costs 

of treating stormwater runoff 

Slide: Pembroke Maryland , Chesapeake NEMO

(CWP, 2006)

Economic based incentives for early adoption: 
Many Communities are struggling with the costs 

of treating stormwater runoff 

Slide: Chesapeake NEMO
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Boulder Hills Subdivision, NH

X X

Boulder Hills Subdivision, NH

$5,000 in Site Preparation
$72,000  Drainage
$6,500 Curbing Reductions
$19,500 Permanent Erosion Control

NET Savings: $50,000 
approx 6% of the total project
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41

Greenland Meadows Commercial Development, NH

Porous Asphalt-~4 
ac.

Rooftops with Subsurface 
Infiltration

Gravel 
Wetland

Standard Pavement with Subsurface 
Infiltration

11/3/2011 42

Greenland Meadows Commercial Development, NH
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$71,000 Earthwork
$1,750,000 Stormwater
NET Savings: $930,000

or 26% of the project stormwater costs

Greenland Meadows Commercial Development, NH

Ordinances that promote LIDOrdinances that promote LID
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Rhode Island Stormwater Design 
and Installation Standards Manual
Rhode Island Stormwater Design 
and Installation Standards Manual

LID must be used to the maximum extent 
practicable to reduce volume for new and 
redevelopment projects. 

The objective is to have LID considered at an 
early stage in the plan

SPO Model Ordinance 2007SPO Model Ordinance 2007
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SPO  LID Model OrdinanceSPO  LID Model Ordinance

 Use LID to treat 0.5 inches of runoff from all 
impervious surfaces on the site, and 0.2 inches 
of runoff from all disturbed pervious areas of 
the site (lawn).*

Rain GardensRain Gardens
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Belgrade and China Lakes RegionBelgrade and China Lakes Region
 Developed by KVCOG
 Single family development in SLZ
 3 tiered system for new structures, 

additions and accessory structures
 Pre-permit inspection, LID plan, 

and O&M plan 
 $300-600
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York Ordinance language 2007York Ordinance language 2007

 Low Impact Design. Each applicant is required to 
submit a statement to the Planning Board 
documenting proposed Low Impact Design (LID) 
for the site, which will help to reduce stormwater 
volumes and help to enhance stormwater 
quality. LID includes, but is not limited to green 
roofs, rain gardens, tree wells, infiltration basins, 
and permeable pavement. The applicant shall 
submit technical documentation about the 
suitability of such designs with the request for LID 
features.
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YorkYork

 Proposing stronger LID requirements 

 Looking into requirements for Single Family 
Houses:  25% infiltration requirements for 1” 
rainfall

 Also researching potential for porous pavement 
requirements for all town adopted roads

South Portland
Promoting Small-Lot Stormwater Treatment 

Practices at the Municipal Level

South Portland
Promoting Small-Lot Stormwater Treatment 

Practices at the Municipal Level
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South Portland: three types of 
stormwater permits 
South Portland: three types of 
stormwater permits 

 Post-Construction Stormwater Management 
Plan

 Basic Stormwater Management Plan:
Covers minor development

 Drainage Plan:
small development activities which are not 
subject to site plan review.
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Presentation for Coastal Communities 
Stormwater Management Manual 
Presentation for Coastal Communities 

Stormwater Management Manual 

Topsham Public Library 
Thursday, May 12th 

3:30-4:30PM  and  5:30-6:30PM 

Wells on Wednesday, May 18th 
3:30-4:30PM & 5:30-6:30PM 

Back Cove Rain GardenBack Cove Rain Garden
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Porous concrete York HospitalPorous concrete York Hospital

Northgate PlazaNorthgate Plaza
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Ocean Ave ElementaryOcean Ave Elementary

Woodard and CurranWoodard and Curran
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Carving Up the LandscapeCarving Up the Landscape


