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Climate Zone

Humid 
Subtropical

Temperatures average 80° F in the summer and range from 40° F to 50° F in the winter. The 
Humid Subtropical climate receives ample precipitation, averaging about 30 inches annually 
in the western part of the region to more than 60 inches per year in the southern part. Most 
precipitation occurs in the summer months as rainfall.

Humid 
Continental

Temperatures during the coldest month reach below −26.6 °F and at least four months 
out of the year have mean temperatures at or above 50 °F. Large seasonal temperature 
differences, with warm to hot (and often humid) summers and cold (sometimes severely cold) 
winters. Precipitation is usually well distributed through the year. 

Marine/
Mediterranean

Characterized by very little temperature variation and evenly distributed precipitation 
throughout the year. Occasionally, drier summers may occur in more southern locations.

Arid/Semiarid Characterized by relatively low annual rainfall of 10 to 20 inches and tends to have hot, 
sometimes extremely hot, summers and mild to warm winters.

Alpine
Cool to cold, with temperatures rarely reaching above 50°F due to high elevations. Climates 
change rapidly on mountains, becoming colder with increased precipitation the higher the 
altitude.

What’s New In

= Municipalities in Study



The World of LID?
Known by many names, including Green Infrastructure and Environmental Site Design, Low Impact
Development (LID) is a way to manage post-construction stormwater. In early 2015, the National Association of 
Home Builders (NAHB) contracted with Stateside Associates to review the permits, codes, and ordinances from 50 
municipalities across a broad range of climate zones to determine the scope of LID adoption throughout the country. 

The U.S. Environmental Protection Agency (EPA) defines LID as an approach to land development (or redevelopment) 
that works with nature to manage stormwater as close to its source as possible. By implementing LID principles and 
practices, water can be managed in a way that reduces the impact of built areas and promotes the natural movement of 
water. LID requires suitable site conditions and typically requires more up-front information about the building site, a 
more detailed stormwater management plan, and careful construction of Best Management Practices (BMPs). Most LID 
projects use a combination of sophisticated techniques and simple strategies like planting trees and designing sites to 
have fewer impervious surfaces. Where its use is appropriate, LID can provide builders and developers with reduced land 
clearing and grading costs, reduced infrastructure costs, and a smaller environmental footprint. In addition to these 
benefits, LID can appeal to ecofriendly buyers and enhance aesthetics, which can increase a project’s marketability. 

Currently, a few states have LID requirements, but generally, post-construction stormwater discharges are regulated by the 
municipality. In particular, through this study, NAHB was looking to find whether the selected municipalities require the use 
of LID, their respective standards, and when the requirements were enacted. The study also looked into any maintenance 
requirements for LID structures, incentives for LID, and the most common LID practices used in these locations. 

Overall, 41 of the 50 municipalities studied (82%) had either mandatory or voluntary LID requirements, with 19 (38%) 
being mandatory and 20 (44%) being voluntary. Still, of the 9 (18%) local governments that did not require LID, 8 
incorporate LID stormwater management practices in some way. This means that only one of the communities 
studied - Teton, Idaho - does not have any form of state or local LID stormwater management requirements. 

While LID requirements vary, some of the most common BMPs include: buffer strips, rain gardens, rain barrels, stormwater 
ponds, basins, porous pavement, and green roofs. There were also differences in terminology, as LID practices 
were referred to as green infrastructure, smart growth, better site design, better site planning, green development, 
soft stormwater management, non-structural stormwater management, and green stormwater infrastructure.

Twelve of the municipalities (24%) offer some form of incentive for LID implementation. These incentives are primarily financial, 
such as credits applied against fees and general charges associated with the application of LID requirements or below-market-
rate loans. Most of the governments adopting LID also incorporate some form of long-term maintenance requirements.

This study shows that LID use is prevalent across the country and indicates it is likely to grow. As LID 
becomes more common – be it voluntary, mandatory, or incentivized, it is crucial that builders and developers 
understand the LID options available, as well which practices may be most feasible for their climate zones.

Additional resources on LID for the Home Building Industry:
“Building Industry Association of Washington - LID.” Building Industry Association of Washington - LID. Web. <https:/biaw.com/LID.aspx>. 

“Green Infrastructure.” Green Infrastructure. Web. <http://water.epa.gov/infrastructure/greeninfrastructure/>.

“Low Impact Development (LID).” Low Impact Development (LID). Web. <http://water.epa.gov/polwaste/green/UnitedStates. 

National Oceanic and Atmospheric Administration. Economic Assessment of Green Infrastructure Strategies for Climate Change Adaptation: Pilot Studies in
 The Great Lakes Region. National Oceanic and Atmospheric Administration, 2014. 

“Stormwater Management.” Stormwater Management. Web. <http://www.cwp.org/2013-04-05-16-15-03/stormwater-management>.

United States. Environmental Protection Agency. Getting to Green: Paying for Green Infrastructure Financing Options and Resources for Local Decision-
 Makers. Environmental Protection Agency, 2014. 
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Climate Zone 1: Humid Subtropical
City/County

LID 
Requirement

LID 
Incentive

Mobile, Ala. No No

Little Rock, Ark. No No

Boca Raton, Fla. No No

Savannah, Ga. Yes No

Louisville, Ky. Yes Yes

New Orleans, La. No No

Annapolis, Md. Yes No

Gulfport, Miss. No No

Atlantic City, N.J. Yes No

Asheville, N.C. Yes Yes

Charleston, S.C. Yes No

Norfolk, Va. No No

Richmond, Va. No No

Louisville, Ky.
• Create green streets/alleys, which can be comprised of 

pervious pavement, tree boxes, planters, rain gardens, 
and/or bioswales.

• Extend the sidewalk and utilize the space created for 
infiltration BMPs, including rain gardens or bioswales. 

• Treat and control stormwater before it enters a stream by 
using no-mow buffer zones or natural undisturbed areas. 

• Disconnect downspouts of rain gutters on home to let 
water flow into a cistern or  rain garden.

Little Rock, Ark.
• Install silt fences (sometimes with hay bales to filter 

sediment) and stabilize site with plant mulch.

Charleston, S.C.
• Use temporary plant cover to control runoff and protect 

areas during and after construction.
• Fit the design layout to follow the natural contours of the 

site, preserving natural drainage ways and patterns.
• Consider the use of energy dissipation devices, such as 

level spreaders, at all discharge points.

Best Management Practices:

City/County
LID 

Requirement
LID 

Incentive
Hartford, Conn. Yes No

Chicago, Ill. Yes Yes

Bloomington, Ind. No Yes

Cedar Rapids, Iowa No No

Salina, Kan, No No

Pittsfield, Mass. No No

Ann Arbor, Mich. No Yes

Duluth, Minn. Yes No

Kansas City, Mo. Yes Yes

Nashua, N.H. No No

Suffolk County, N.Y. No No

Cincinnati, Ohio No Yes

Pittsburgh, Pa. Yes No

Newport, R.I. Yes No

Sioux Falls, S.D. No No

Burlington, Vt., No Yes

Ranson, W.V. No No

Eau Claire, Wis. No No

Climate Zone 2: Humid Continental
Hartford, Conn.

• Construct cul-de-sacs with bioretention areas in the  
center to capture the drainage that runs toward the  
middle.

• Use divided highways (median is a grassy area).
• Use vegetated swales as an alternative to curbs on roads.

Nashua, N.H.
• Use modular pavement or pre-cast concrete grids   

and void areas filled with sand, gravel, or vegetation.  
• Construct an earth dike, a temporary berm, or ridge 

to direct water flow. These can direct water toward a 
sediment trapping device.

Ann Arbor, Mich.
• Reduce soil compaction by seeding bare areas within five 

days of construction disturbance.
• Limit use of fertilizers to prevent pollution due to runoff.
• Use bio-retention landscape areas in parking lots or 

elsewhere.

Pittsburgh, Pa.
• Route rooftop runoff to naturally vegetated areas.
• Sweep street to remove any large debris or other 

pollutants from clogging/contaminating drainage areas.
• Use a clustering technique, which reduces the area of 

developed lots and limits unnecessary addtional space. 
This can be done by building vertically. By doing so, 
street length will be shortened as well, reducing overall 
impervious surface area.

Best Management Practices:



Portland, Ore.
• Use a soakage or infiltration trench, which is a shallow 

trench in permeable soil that is backfilled with washed 
drain rock. The trench surface may be covered with 
grass, stone, sand, or plantings. Private soakage 
trenches can be used to provide stormwater discharge 
by collecting and recharging stormwater runoff into the 
ground.

Climate Zone 3: Marine/Mediterranean
City/County

LID 
Requirement

LID 
Incentive

Juneau, Alaska Yes No

Modesto, Calif. Yes Yes

Portland, Ore. Yes Yes

Seattle, Wash. Yes Yes

Best Management Practices:

Climate Zone 4: Arid/Semiarid
City/County

LID 
Requirement

LID 
Incentive

Maricopa County, 
Ariz.

No No

Helena, Mont. No No

Las Cruces, N.M. No No

Dickinson, N.D. No No

Best Management Practices:
Las Cruces, N.M.
• Plant to hold soil in place or use temporary seeding in 

areas where rain and wind carry sediment. 
• Use rolled erosion control products including mats, 

geotextiles, and erosion control blankets. These 
products provide temporary stabilization and help 
to establish vegetation on disturbed soils, such as 
streambanks. 

Seattle, Wash.
• Use roof area to collect pooled rainwater, known as roof ponding, as long as roof has sufficient support and overflow 

system is in place for peak flows.

Climate Zone 5: Alpine
City/County

LID 
Requirement

LID 
Incentive

Boulder, Clo. No No

Teton, Idaho No No

Reno, Nev. Yes No

Park City, Utah No No

Cheyenne, Wyo. No No

Best Management Practices:
Reno, Nev.

• Plant a xeriscape buffer between sidewalks, driveways, 
streets, and the lawn to reduce water needs. Lawn 
areas adjacent to impervious surfaces are typically 
hotter and drier. Xeriscape buffer strips are similar to 
vegetated buffer strips except they incorporate low to 
no water use plants and rock. 

Boulder, Colo.
• Retain undeveloped high hazard flood areas in their natural state whenever possible. Encourage compatible uses of 

riparian corridors, such as natural ecosystems, wildlife habitat and wetlands wherever appropriate.
• Replace concrete flow channels with native vegetation swales.
• Plant filter strips or bioretention areas along walking and bike paths, especially those located next to or near bodies of 

water. If possible, connect these trails and vegetated areas through creation of “corridors” to enhance stormwater filtration 
and management. 

Helena, Mont.
• Construct BioHaven floating islands within storm ponds. These islands are planted with a variety of wetland plants that 

are recommended for the region and provide many benefits, including habitat restoration, carbon sequestration, water 
cleansing, protection of specific species, and refuge for wildlife. 

• These islands are built using 100% recycled plastic from drinking bottles and resemble a pot-scrub or loofah that serves as 
a water filtration design.



Maintenance
Many of the municipal governments surveyed cite either a 
required or recommended maintenance schedule once 
LID stormwater management practices are in place. 
Almost all of the municipalities requiring LID maintenance do so 
by requiring the completion of and adherence to a stormwater 
management plan through local, county or state mandates. 
These plans outline specific BMPs to be maintained, 
the standards at which they should be kept, and whose 
responsibility it is to maintain them. Such plans may 
include but are not limited to: site maps showing drainage, 
maintenance procedures and frequencies, responsible 
personnel, goals of management plan, and a certification 
signed by the owners of the site (Nev., N.H., Conn.). Whichever 
party the management plan outlines as being  responsible for 
maintenance should have daily access to the site (Ala., Ariz., 
Fla., Ind., Miss., Mo., N.J., N.M., N.C., Wash., Alaska, Ga., 
Iowa, Md., Mich., Neb., N.Y., Va., Wis., Ill., Mass., Minn.). 

Incentives
While some municipalities require the use of LID stormwater 
management practices, others choose to offer incentives, 
either in addition to or in place of any mandates. One of 
the more common incentives that municipalities cite is the 
indirect impact on impervious area credits. In some areas, 
fees commensurate with the impervious surface area of a 
property are charged due to increased overflow. Implementing 
LID stormwater management can reduce these flows and, 
in turn, reduce fees for the site (Calif., Mo., N.C., Maine). 
Chicago provides such fee waivers directly to LID projects 
through its Green Permit Program. Projects must show a 
50% reduction in impervious surface area, and the program 
will waive up to $25,000 in fees. Similarly, many municipalities 
offer a direct incentive in the form of credits to a utility or 
water bill if a residence has implemented green infrastructure 
or LID practices (N.C., Maine, Tenn., Ore., Vt., Wash.). 

For more information about these and other LID practices, contact any of these NAHB staff members:

Claire Worshtil
Senior Program Manager, Land Use

202-266-8309
cworshtil@nahb.org  

Debbie Bassert
Assistant Vice President, Land Use and Design

202-266-8443
dbassert@nahb.org

Eva Birk
Program Manager, Environmental Policy

202-266-8056
ebirk@nahb.org

Some local governments offer their own unique forms of 
monetary incentives. Bloomington, Ind., uses an incentive 
ladder, with the magnitude of incentives corresponding to the 
amount of green infrastructure implemented. These bonuses 
include reductions in side and rear building setbacks, and 
increases in maximum densities. Louisville has created a 
green infrastructure stipend program totaling up to $100,000 
for projects that keep stormwater out of combined sewer 
systems. In Cincinnati, a group of organizations funds 
the Green Roof Loan Program. This program has made 
$5,000,000 available for below-market-rate loans to install 
green roofs on residential, and/or industrial buildings. 
While direct monetary incentives and fee waivers seem 
to be the most common means for incentivizing LID 
practices, these are only a few examples of specific efforts. 
municipalities have implemented to promote these efforts. 

In some states, regular inspections are carried out by 
government officials or other professionals through a 
Qualified Post-Instructor Inspection program to ensure 
standards are being met (Ky., Calif., Colo., Minn., Mont.). 
Montana also requires that responsible personnel 
keep a record of any maintenance and operations to 
provide to the municipal government if requested. These 
are some of the more common ways municipalities 
ensure that such LID structures are being maintained.

For more information, visit nahb.org August 2015


