Low Impact Development (LID)
	What is Low Impact Development (LID)?
	LID is an approach to land development (or re-development) that works with nature to manage stormwater as close to its source as possible. LID employs principles such as preserving and recreating natural landscape features, minimizing effective imperviousness to create functional and appealing site drainage that treat stormwater as a resource rather than a waste product. 
There are many practices that have been used to adhere to these principles such as bioretention facilities, rain gardens, vegetated rooftops, rain barrels, and permeable pavements. 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 within an ecosystem or watershed. 
Applied on a broad scale, LID can maintain or restore a watershed's hydrologic and ecological functions. LID has been characterized as a sustainable stormwater practice by the Water Environment Research Foundation and others.  

	Why is LID Important?
	LID is needed to reduce the water quality impacts caused by land development and construction. Roofs, pavement, and other impervious surfaces displace vegetation and blanket the soil, causing less stormwater to soak into the ground and more to run off the land surface
Traditional development and stormwater management approaches are usually not designed to address all of these water quality concerns. Instead, many storm drainage systems are designed to remove water from the site as quickly as possible. Use of LID in stormwater management results in flow and pollutant reduction needed to reduce the impacts on our receiving streams. 

	How Does LID Work?
	Rather than employing the traditional stormwater management approach that uses miles of costly pipes and acres of stormwater ponds to deal with this additional runoff, LID uses natural vegetation and small-scale treatment systems to treat and infiltrate stormwater runoff close to where it originates. Reducing the amount of stormwater runoff generated in the first place reduces impacts on streams carrying stormwater.

	What Are the Benefits of LID?
	Seven Benefits of Low Impact Development

1. Effective. LID improves environmental quality, protects public health, and provides a multitude of benefits to the community.

2. Economical. Because of its emphasis on natural processes and micro-scale management practices, LID is often less costly than conventional stormwater controls. LID creates a desirable product that often sells faster and at a higher price than equivalent conventional developments.

3. Flexible. Working at a small scale allows volume and water quality control to be tailored to specific site characteristics. Almost every site and every building can apply some level of LID and integrated management practices that contribute to the improvement of urban and suburban water quality. 

4. Adds value to the landscape. It makes efficient use of land for stormwater management and therefore interferes less than conventional techniques with other uses of the site. It promotes less disturbance of the landscape and conservation of natural features, thereby enhancing the aesthetic value of a property and thus its desirability to home buyers, property users, and commercial customers. 
5. Achieves multiple objectives. Practitioners can integrate LID into other urban infrastructure components and save money. 

6. Follows a systems approach. LID integrates numerous strategies, each performing different stormwater management functions, to maximize effectiveness and save money. By emulating natural systems and functions, LID offers a simple and effective approach to watershed sensitive development.

7. Makes sense. New environmental regulations geared toward protecting water quality and stabilizing our now degraded streams, rivers, lakes, and estuaries are encouraging a broader thinking than centralized stormwater management. Developers and local governments continue to find that LID saves them money, contributes to public relations and marketing benefits, and improves regulatory expediencies. LID connects people, ecological systems, and economic interests in a desirable way. 

	What Are the Cost Savings Associated With LID?
	The case studies presented in an EPA report (http://www.epa.gov/owow/nps/lid/costs07/q-and-a.html) show that LID practices can be both fiscally and environmentally beneficial to communities. In most cases, significant savings were realized due to reduced costs for site grading and preparation, stormwater infrastructure, site paving, and landscaping. Total capital cost savings ranged from 15 to 80 percent when LID methods were used. 

	“How-To”: A Case Study
	Seattle Public Utilities has initiated the SEA Streets program, which aims to reduce the impact that "street-scapes" have on local stream watersheds and salmon habitat. SEA Streets is a comprehensive approach that manages stormwater, minimizes impervious surfaces, and eases traffic. It complements an ongoing effort by Seattle Public Utilities and Seattle Transportation to address street improvements in areas that do not have traditional piped drainage systems. Seattle Public Utilities has found these areas to be significant contributors to runoff quality and quantity problems. The following steps taken by SEA Streets are useful to municipal actors interested in replication:

1. The SEA Streets Project focuses on Broadview, a residential section of ultra-urban northwest Seattle located in the Pipers Creek Watershed. Seattle Public Utilities selected Broadview through a neighborhood petition process after receiving 94 percent approval from the neighborhood for the pilot project. Six neighborhoods had achieved the 60 percent resident support needed to be considered for the pilot site, which the city also evaluated for technical feasibility.

2. SEA Streets examined street drainage alternatives with the following objectives: 

· Decrease runoff peak flow and volume 

· Minimize impervious area 

· Document effects of alternative design 

· Minimize maintenance through design and stewardship 

· Design watershed and neighborhood friendly streets 

· Change the paradigm that curb gutter/sidewalk is necessary 

3. City engineers designed a system to reduce the peak discharge rate and volume from a two-year 24-hour storm event (1.68 inches) to predevelopment conditions. 

4. Participants noted that street improvements are one of the most important and interesting components of the SEA Streets project. The original street consisted of a straight, 60-foot right-of-way with parking on both sides -- there were no sidewalks or drainage controls. To improve stormwater management, designers created a curvilinear roadway with only 14-foot wide paved sections (18 feet at intersections), which remains wide enough for two cars to pass slowly. The longer flow path and reduced impervious cover help limit the volume and speed of runoff. 

5. Also important were strategic landscape elements which reduced and help treat runoff while making the street more attractive and pedestrian friendly. As part of SEA Streets, the city planted more than 100 deciduous and coniferous trees and 1,100 shrubs. Prior to this project, there was not a single tree in the right-of-way. Designers worked with homeowners to create functional transitions between private and public property and informed them about water quality sensitive landscaping practices. 

6. All together, the design features of the site provide numerous neighborhood amenities. In addition to those mentioned above, tree conservation and vegetation help reduce summer heat and absorb air pollutants, curvilinear streets keep traffic volume and speed down, and pedestrian friendly design helps reduce automobile use.

7. This innovative project cost $850,000, funded completely by Seattle Public Utilities using money collected from drainage fees. The city estimates that conventional drainage methods and street improvements would have cost between $600,000 and $800,000. However, they expect the significant research, design, and communications budgets needed for this pilot project to be lower for future projects, making the SEA Street approach even more economical and competitive. 

8. The success of the Broadview pilot project has already led to the planning of a second SEA Street, which will include additional LID practices such as permeable pavers and pavement and focus more on water quality monitoring. Seattle Public Utilities' long term goal is to retrofit the ditch and culvert drainage system that currently dominates the northern part of the city using SEA Streets and other natural approaches to manage runoff.

For More Information, Contact: John Arnesen, Seattle Public Utilities, 206-684-8921, john.arnesen@ci.seattle.wa.us and Denise Andrews, Program Manager, Seattle Public Utilities, Urban Creeks Legacy, 206-684-4601, 710 2nd Ave., Room 640, Seattle, WA 98104. URL http://cityofseattle.net/util.urbancreeks/background.htm.

	Links and Downloads to Use as Templates
	1. EPA’s LID Website: http://www.epa.gov/owow/nps/lid/  

2. For a 30-minute film about Low-Impact Development in Virginia: http://www.fallschurchenvironment.org/lidfilm.html 

3. EPA's report Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices: http://www.epa.gov/owow/nps/lid/costs07/documents/q-and-a-reducingstormwatercosts.pdf 

4. Northeast Region LID Case Study: http://www.nrdc.org/water/pollution/storm/chap12.asp
5. Low Impact Development (LID) A Literature Review: http://www.epa.gov/owow/nps/lid/lid.pdf 

6. Additional Information on Cost Aspects of LID: http://www.lid-stormwater.net/background.htm
7. The national LID Design Manual (Low Impact Development Design Strategies: An Integrated Design Approach) and other LID information can be obtained from one of the following sites: 

· Prince George's County Department of Environmental Resources Programs and Planning Division 

· The Low Impact Development Center, Inc. 

· EPA Office Of Water 

8. A model PowerPoint presentation on LID can be downloaded from the Puget Sound Water Quality Action Team's website:
http://www.psat.wa.gov/Programs/LID.htm 
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