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3.10 MANAGEMENT ACTIONS TO ADDRESS FUTURE GROWTH

The future growth analysis in Section # of this document identified areas of population pressure and the need to implement management actions to minimize the impacts of this growth. To achieve the pollution reductions, the state and the EPA want developers to look to low-impact development and other 'green infrastructure' to reduce the hard surfaces that prevent water from infiltrating the ground where it can be treated naturally. Stakeholders in the Basin have a variety of programs in place to manage the water quality impacts of future growth. This section discusses the programs and policies that are in place to manage future growth.

Each stakeholder involved in the management of future growth operates under a specific set of guidelines, policies, and requirements that regulate development within their jurisdiction. Table 1 identifies the documents that provide this guidance for each applicable stakeholder.

Table 1. References for Lake Jesup Basin Stakeholder Development Regulations
	Stakeholder
	Document (s)
	Reference Location

	St. Johns River Water Management District
	Environmental Resource Permit Regulations
	http://www.sjrwmd.com/programs/regulation/erp/index.html

	Altamonte Springs
	Comprehensive Plan
	http://www.altamonte.org/pdfs/gop.pdf

	Altamonte Springs 
	Code of Ordinances
	http://www.municode.com/Resources/gateway.asp?pid=11310&sid=9

	Altamonte Springs
	Land Development Code
	http://www.municode.com/Resources/gateway.asp?pid=10929&sid=9

	Casselberry
	Code of Ordinances
	http://www.municode.com/resources/gateway.asp?pid=12536&sid=9

	Eatonville
	Comprehensive Plan
	Eatonville Town Hall

	Eatonville
	Land Development Code
	Eatonville Town Hall

	Lake Mary
	Comprehensive Plan
	http://www.lakemaryfl.com/pdf/07-rwsp1-noi-5904-a-i.pdf

	Lake Mary
	Code of Ordinances
	http://www.amlegal.com/lake_mary_fl/

	Longwood
	Community Development Documents
	http://www.longwoodfl.org/content/blogcategory/71/183/

	Maitland
	Comprehensive Plan
	http://www.itsmymaitland.com/community_development.asp#plan

	Maitland
	Code
	http://www.municode.com/resources/gateway.asp?pid=10963&sid=9

	Orange County
	Comprehensive Plan
	http://www.orangecountyfl.net/cms/DEPT/growth/planning/comprehensive/publications.htm

	Orange County
	Code of Ordinances
	http://www.municode.com/resources/gateway.asp?pid=10182&sid=9

	Orlando
	Growth Management Plan
	http://www.cityoforlando.net/planning/cityplanning/GMP.htm

	Orlando
	Code
	http://www.municode.com/resources/gateway.asp?sid=9&pid=13349

	Oviedo
	Comprehensive Plan
	http://www.municode.com/resources/gateway.asp?pid=14267&sid=9

	Oviedo
	Land Development Code
	http://www.municode.com/resources/gateway.asp?pid=14267&sid=9

	Sanford
	Comprehensive Plan
	http://www.ci.sanford.fl.us/eng_comp_plan.html

	Sanford
	City Code
	http://www.municode.com/resources/gateway.asp?pid=19985&sid=9

	Sanford
	Land Development Regulations
	http://www.ci.sanford.fl.us/eng_ldr.html

	Seminole County
	Comprehensive Plan
	http://www.seminolecountyfl.gov/pd/planning/compplan.asp

	Seminole County
	Land Development Code
	http://www.seminolecountyfl.gov/guide/codes.asp

	Winter Park
	Comprehensive Plan
	http://www.ci.winter-park.fl.us/2005/depts/CompPlan.shtml

	Winter Park
	Land Development Code
	http://www.municode.com/resources/gateway.asp?pid=11730&sid=9

	Winter Springs
	Comprehensive Plan
	http://www.winterspringsfl.org/EN/main/departments/communitydev/comprehensive_plan.html

	Winter Springs
	Code of Ordinances
	http://www.municode.com/resources/gateway.asp?pid=12019&sid=9


3.10.1 Low Impact Development

Conventional stormwater systems have typically been designed to collect, convey and discharge runoff away from development as efficiently as possible. The purpose of stormwater management was first and foremost to prevent flooding. The concept of Low Impact Development (LID) in stormwater management was introduced in the late 1990’s (EPA 2000, http://www.epa.gov/owow/nps/lid/lidlit.html), and is an approach to land development that uses various land planning and design practices and technologies to simultaneously conserve and protect natural resource systems and reduce infrastructure costs. The LID approach to land development meets flood prevention needs while also minimizing water quality impacts associated with growth.

The goal of LID is to replicate the pre-development water balance of surface runoff, infiltration and evapotranspiration on a site-specific basis, thereby minimizing or eliminating pollutant loads into surface waters. Stormwater storage, infiltration, and ground water recharge, as well as the volume and frequency of discharges are maintained through the use of integrated and distributed small-scale stormwater retention and detention areas, reduction of impervious surfaces, and the lengthening of flow paths and runoff time (Coffman, 2000). The basic principle is to manage runoff at the source using decentralized techniques at the scale of individual lots.

The incorporation of LID techniques into future development is an innovative management action that the stakeholders are undertaking to maintain or improve water quality within the Lake Jesup Basin. There are numerous creative LID techniques to treat, use, store, retain, detain and recharge stormwater runoff and new methods are evolving. The following tables summarize key LID principles (Table 2) and activities (Table 3) to provide local examples of how those principles are being put into place in the Basin.

Table 4 identifies local programs and projects that have used multiple LID principles and activities to achieve water quality and/or environmental benefits. Given the success achieved by local governments, it is reasonable to expect that these types of projects will continue to be developed in the Basin.

Table 2. Low Impact Development –Application of Key Principles in the Lake Jesup Basin
	Key Principle
	Description

	Preservation & protection of environmentally sensitive features
	The preservation and protection of sensitive areas that affect the hydrology of site, including streams and their buffers, floodplains, wetlands, steep slopes, high-permeability soils, and woodland conservation zones is essential to minimizing hydrologic impacts. The goal is to preserve natural features, such as wetlands, woodlands, and stream buffers, and retain their natural biodiversity.
Protection occurs primarily through land use rules established at the local government level, and through Water Management District, state and local land acquisition programs.

	Application within the Lake Jesup Basin
· All of the communities within the Lake Jesup basin have policies requiring minimum upland buffers from the edges of wetlands and Conservation Land Use categories that protect sensitive lands within their respective Comprehensive Plans.
· Orange County established GreenPLACE (Park Land Acquisition and Conservation for Environmental Protection) to preserve and manage environmentally sensitive lands, and protect water resource lands. The program has invested $10.2 million in purchasing 582 acres of environmentally sensitive lands thus far.
· Altamonte Springs has a special Conservation District zoning category and protected land use classification for environmental sensitive land that is considered to be a conservation area. Conservation areas are the floodways of a river or a wetland of sufficient size to host a viable wetland habitat.

· Orlando protects environmentally sensitive lands through the utilization of the Resource Protection Overlay Future Land Use Designation and the Resource Protection Overlay Zoning District, as well as environmentally sensitive lands regulations is Chapter 63 of the City’s Land Development Code.

· Casselberry has a special Conservation overlay that restricts both the density and intensity of construction within the boundaries of the overlay.

	Incorporation of small-scale stormwater treatment systems integrated at the lot level
	Lot-level and on-site treatment systems offer the best opportunities for maintaining more natural hydrologic functions, as well as reducing the concentration time needed to move water into larger offsite facilities, if necessary, and enhance community character. The excessive land requirements for large-scale systems and the concomitant loss of terrestrial open space area are also avoided.

	Application within the Lake Jesup Basin

· Article XI of the City of Oviedo Code recommends stormwater retention or detention in surface facilities, such as grassed swales. To minimize runoff, developments must maximize the infiltration of natural rainfall into the soil and minimize direct overland runoff into adjoining streets and water courses. The Code  further encourages infiltration of runoff from driveways, roofs, or other impervious areas through diversion so as to flow over grassed areas whenever possible . Within recharge areas post-development rates and volumes must achieve at least 70% infiltration of all on-site stormwater. Further, impervious surfaces cannot exceed 50% of the total site area.

· A general requirement of the Seminole County land development code (cite) requires that runoff from driveways, roofs or other impervious areas should be diverted so as to flow over grassed areas prior to flowing into any drainage system whenever possible. The code also allows onsite wetlands for bioretention (cite).
·  The City of Sanford has specific policies in its Comprehensive Plan encouraging infiltration, roof runoff disconnects, and overland flow.
· 

	Increasing infiltration


	Mechanisms that can retain stormwater on-site yet still provide percolation facilitate both the protection of surface water quality and aquifer recharge.

	Application within the Lake Jesup Basin

· The entire shorelines of Lake Lily and Long Branch Canal in Maitland have been fitted with Geo-tubes to maximize infiltration of runoff and minimize transport of runoff into the waterbodies.
· The Casselberry stormwater Code specifically addresses and allows underground exfiltration trench systems for percolation of stormwater into the ground (Section 3-12.13).
· Casselberry also requires the volumetric retention of all stormwater runoff for the 25 year 24 hour storm event. This requirement is more stringent than both Seminole County and SJRWMD.
· The City Hall complex in Oviedo has no curb for parking, with runoff moving through vegetated areas into depressed grassed areas.
· The City of Sanford has both Comprehensive Plan policies and land development regulations (Schedule M) that require swales, terraces, and berms.
· Longwood is developing a regulation requiring that swales be used on at least one side of residential roadways.

· Winter Springs encourages filter strips and the separation of sidewalks from curbs.

· A new Winter Park ordinance allows and sets design criteria for underground stormwater systems (INSERT CITATION).

	Reduction of impervious surfaces
	Buildings, parking lots, sidewalks and other impervious surfaces generate large amounts of stormwater runoff that must be disposed of to prevent flooding. Reducing impervious surfaces within a site allows for more on-site retention of runoff, reducing offsite impacts.

	Application within the Lake Jesup Basin

· Seminole County encourages development to use joint or shared access and stormwater facilities to minimize impervious surfaces, as determined by the Development Review Manager. The County also has a “Conservation Village” area in the vicinity of Myrtle Street with a clustering of development/reduction of impervious incentive program.
· Though not an official policy, the reduction of impervious parking within the City of Longwood’s historic district is strongly encouraged during the site plan process . The types of impervious parking currently in use in the Historic District include crushed rock, gravel, mulch, and grass.
· The City of Orlando stormwater utility has an incentive for development to reduce impervious through fee reductions. (cite)

	Site design
	The consideration of LID strategies during the design phase of development is a way to minimize the impact of that development on water quality.

Both regulatory and incentive-based approaches can be used to encourage development that minimizes hydrologic impacts created by the development.

	Application within the Lake Jesup Basin

	· The United States Green Building Council is a coalition of leaders from the building industry working to promote buildings that are environmentally sustainable places to live and work. The Council developed the Leadership in Energy and Environmental Design (LEED) Green Building Rating System™ to recognize new construction or major renovations that meet a minimum standard. The system provides credits for maximizing open space, water quantity control, water quality control, the installation of water efficient landscaping, and water use reduction.
· Orange County has several LEEDs certified staff members within both the Environmental Protection, and Building and Planning Divisions, and the Orange County Coroners Office has been LEED accredited and certified.
· The City of Sanford Downtown Overlay District requires LEED compliance for all re-construction, with two projects potentially being designed with green roofs.
· Section 60.233 of the Orlando code provides landscaping requirements adjacent to lakes and wetlands that  require native plantings in the littoral zone along at least 75% of the lake frontage.
· Article XII of the Oviedo code has specific sections on XeriscapingTM and lake edge landscaping, as well as tree planting and buffering requirements.



Table 3. Low Impact Development – Key Activities and Local Projects
	Activities
	Description

	· .

· 

	Green roofs
	Green roofs, also known as vegetated roof covers, are multi-beneficial structural building components that reduce roof runoff and maintain water quality by filtering, absorbing and detaining rainfall. They are constructed of a lightweight soil media, underlain by a drainage layer, and a high quality impermeable membrane that protects the building structure. The soil is planted with a specialized mix of plants that can thrive in the harsh, dry, high temperature conditions of the roof and tolerate short periods of inundation from storm events. Numerous studies have demonstrated that green roofs can provide stormwater management, economic benefits, improvements in air quality and moderation of the urban heat island effect. 

	Local Projects
· Longwood staff are encouraging the inclusion of green roof provisions in the update of the City’s Comprehensive Plan
· A City of Maitland Community Redevelopment Area (CRA) proposal is considering five locations that may include green roof systems. 
· One of the goals of the Green Works Orlando Pillars program is to build a roof top/balcony garden at City Hall to raise awareness of green roofs and their benefits.

	Swales and filter strips
	Swales and filter strips reduce runoff velocity, provide filtration and allow for infiltration and percolation of runoff.

	Local Projects
· Altamonte Springs has swale systems throughout the Ronald Reagan subdivision and along Robin Road. A brochure titled “Save Our Swales” discusses the LID concept behind swales, their purpose, and maintenance requirements.
· The Casselberry North Lake Triplet West Shore Revegetation project included the removal of invasive and nuisance vegetation, the installation of a water quality swale, and revegetation with native trees, shoreline plant and aquatic plants.

· Chapman Road in Oviedo has curb cuts with runoff going into roadside grassed swales 

· Mitchell Hammock Road in Oviedo has a center grassed swale.
· The Town of Eatonville library has disconnected downspouts with runoff directed through vegetation and a grassed area to shallow depressed area. The Town Hall parking lot has runoff directed to another grassed, depressed area.

· The Maitland Center in Altamonte Springs has curb cuts with all lot runoff directed to grassed swales surrounding the complex.
· The Spring Hill Apartment Complex in Maitland has lot runoff directed to areas of overland flow, then to shallow depressed areas.
· The 7-11 convenience store at the corner of SR 434 and Chapman Road in Oviedo has depressed grassed areas that provide onsite retention.

	Terraces and berms
	Terraces and berms surrounding surface water bodies provide a last opportunity for infiltration and treatment of overland flows.

	Local Projects
· Schedule M of the City of Sanford LDRs requires terraces around lakes.

· The Orange County Lakeshore Protection Ordinance (OCC 34-132 requires pollution abatement swales upland of streams and canals and wetlands connected to lakes.
· The stormwater management section of the Casselberry Code of Ordinances (Section 3-12.11-P) requires that “waterfront properties which drain directly into adjacent waterbodies shall utilize pre-berms, terracing, swales and natural vegetative buffers to divert, detain, and/or filter stormwater before it enters the receiving waterbody.”

	Porous (permeable) pavement
	Permeable paver systems are assemblies of rigid blocks that contain drainage voids for passing runoff to the subsurface, where the water is further conveyed through base materials to secondary stormwater treatment systems.

They particularly help in reducing the volume of rainfall runoff where they replace impermeable sidewalks and parking lots.

	Local Projects
· The parking area at Memorial Park in Sanford utilizes the Geogrid system as an underlayment to the grassed parking area.
· A Flexi-pave sidewalk has been installed through a Xeriscape demonstration garden located on the southwest corner of the County Administrative Offices in downtown Orlando. The garden also includes native vegetation and a low-volume irrigation system. Flexi-pave is a pour-in-place paving system made from recycled tires by Firestone. Flexi-Pave can be used in new development, replacing traditional hardscapes and serving as an infiltration zone for capturing or controlling runoff. 
· Seminole County is installing Flexi-pave at its Geneva Wilderness Park.
· Lake Mary is utilizing funds from its stormwater utility to pave all public dirt roads with cold-mix permeable pavement.
· The Holy Cross Lutheran Church and the Lake Mary Events Center in Lake Mary both have grassed parking with only paved thruways.
· The Aloma Baptist Church on SR 436, in Casselberry, utilizes grassed parking throughout the complex.

· 

	Bioretention
	Bioretention facilities are small landscaped basins intended to provide water quality management by filtering stormwater runoff before release into secondary stormwater management systems. They use plants and soil to trap and treat petroleum products, metals, nutrients, and sediments. “Rain gardens” are well-known examples of bioretention areas. They are typically a depression area planted with native vegetation that is designed to take all, or as much as possible, of the excess rainwater run-off from development and its associated landscape.

	Local Projects
· The Maitland Springs Commercial Building complex has all lot runoff directed to a naturally vegetated retention area.

· Orange County is designing a model rain garden at the Back to Nature Refuge in Orlando.
· The Casselberry stormwater utility code provides an on-site retention credit of up to 50% for residential or commercial properties that exceed minimum requirements. Bioretention facilities qualify for this credit.

· Facilities with rain gardens within Maitland are located at the end of George and Boynton Streets, along Packwood Street.
· The Hamilton Place subdivision in Winter Park has a rain garden.

	Florida Friendly Landscaping
	The objective of Florida friendly landscaping is to establish and maintain healthy landscapes by matching the right plants with existing site conditions so that the use of additional resources, such as water, fertilizer, pesticides and labor, is minimized. Existing native-plant communities are typically the best suited for the climate.

By using native plants during landscaping, homeowners can reduce the amount of fertilizers and pesticides used, conserve water, provide habitat for native wildlife and preserve water quality in adjacent waterbodies.

	Local Projects
· The Orange County landscape code requires water efficient landscaping, and specifically promotes XeriscapeTM design and maintenance principles. The code also encourages water use zones and allows no irrigation where either native plant habitat is retained, or where water efficient landscaping and irrigation is proposed.

· Policy 5.7 within the Lake Mary Conservation Element discourages fertilizers and pesticides on lakefront property, and encourages the use of native and xeriscape plants as landscaping on lake front property.
· Seminole County has a water conservation demonstration garden highlighting Xeriscaping and low flow irrigation methods.
· The Maitland Pubic Works Building has an experimental irrigation test site used for investigating mechanisms to minimize landscape irrigation.
· Winter Springs is a certified as “Tree City USA” through the National Arbor Day foundation. TheCity also funds a neighborhood improvement grant program to assist neighborhood groups within the City limits who desire to enhance landscape amenities in the community.
· The Florida Department of Environmental Protection (DEP) maintains an interactive Web site to provide information on Florida-friendly plants and landscaping (www.floridayards.org). The site provides basic information on Florida-friendly landscaping, including environmental benefits and guiding principles, and includes a database of native Florida plants.

	Buffers
	The use of open space or vegetated buffers minimizes direct stormwater impacts to streams and wetlands. Vegetated buffers in particular, slow overland runoff velocities. SJRWMD has permit requirements of a minimum development buffer of 25 ft adjacent to wetlands, as well as more stringent requirements for properties adjacent to Outstanding Florida Waters or within special rule areas.

	Local Projects
· All of the communities in the Lake Jesup Basin have open space and yard regulations to provide open space around and between structures that serve to provide opportunities for overland flow of runoff.
· The City of Lake Mary created an Environmental Buffer Zone adjacent to each Wetland Protection Zone that extends 25 feet landward of the boundaries of the Wetland Protection Zone (Chapter 160 – Resource Protection Standards).Commercial development must maintain a 200-foot setback from this secondary zone. In the case of single-family development a 75-foot setback is established.
· Maitland is using volunteer groups to assist with the re-planting of native trees and undercanopy plants along the shoreline of Lake Nina. Signage along a boardwalk describes the vegetation and principles of LID.

· The Longwood development code requires a 50 foot buffer on lakefront properties with no variances allowed. The City’s Comprehensive Plan also requires a minimum of 50% xeric or native plantings for landscape. Article III of the Longwood Code of Ordinances encourages clustering development as a means of preserving open space. 

	Lakeshore Protection
	Lakeshore protection, as an LID activity, is important in the Lake Jesup basin because of the large numbers of lakes within the basin boundaries. The water quality management of these lakes is a priority for the local communities.

	Local Projects
· Maitland has a full-time Lakes Management Coordinator that implements a Lakes Management Plan. A recent project was the installation of swales and reverse berms around Lake Sybelia.
· Seminole County, Altamonte Springs, and Orlando are all participants in the Florida LAKEWATCH program. Florida LAKEWATCH is a volunteer citizen lake monitoring program that facilitates "hands-on" citizen participation in the management of Florida lakes through monthly monitoring activities
· Altamonte Springs has a brochure on lakefront living that encourages shoreline berms or swales, and discusses the importance of shoreline vegetation and native plants for landscaping. Article IV of the Code of Ordinances specifically addresses lakeshore protection and has provisions for landscaping, water quality and buffering.
· The Casselberry lakeshore protection ordinance requires that only native vegetation shall be planted and maintained within the shoreline and lakefront littoral zone. Further, a shoreline protection plan is required that shall include a plan that describes procedures to ensure minimal impacts to water quality.
· The Casselberry Stormwater, Lake Management and Water Quality Master Plan includes many LID-related best management practices, plans for lakeshore revegetation, swale and reverse berm guidelines, and public outreach elements.
· The Winter Park Lakes Division manages and maintains all city lakes and waterways through aquatic weed control, access management, canal maintenance, and water quality monitoring. The Division also produces a quarterly “Waterways” newsletter. A city Ordinance requires a lakefront berm for all new and re-developed properties

	Education and Outreach
	Public education and outreach initiatives are the most direct means of providing the public and development community with an awareness and understanding of LID strategies and their role in providing for environmentally sound development practices.

	Local Projects
· The city of Longwood has produced two stormwater management guides that list numerous LID concepts. One of the guides is designed for homeowners while the other guide targets builders. The citizen’s guide encourages the planting and maintenance of vegetation on bare and sloped areas; the routing of roof drainage to lawns, paved driveways, or collection (rain) barrels; and the preservation of existing vegetation.
· Orange County has a “Green Building” brochure that promotes water efficient landscaping using native plants, the use of an efficient irrigation system and landscaping designed to prevent water from running off property. A stormwater fact sheet promotes the installation of rain barrels and rain gardens to collect roof runoff.
· Orange County also held an LID workshop on February 15, 2008, designed for local governmental staff, elected officials, and building, design, and engineering professionals. The workshop discussed water conservation, open space preservation, native tree canopies, rain gardens, green roofs, permeable paved surfaces, resource efficient landscaping and irrigation, and other LID stormwater management strategies used for water resource protection.
· The Orange County Extension Office holds rain barrel workshops and maintains a model rain barrel at its office.
· Both Orange and Seminole County participate in the Florida Yards and Neighborhoods Program (FYN). FYN is an environmental educational program of the University of Florida Extension Service, implemented at the county level, to inform homeowners on how they can be more environmentally friendly with their landscape practices, helping to protect Florida's natural environment for future generations. The objectives of Florida Yards & Neighborhoods programs are to reduce stormwater runoff, decrease non-point source pollution, conserve water, enhance wildlife habitat, and create beautiful landscapes. Other partners include the cities of Sanford, , Orlando, Casselberry, and Longwood.
· Seminole County operates Seminole County Television (SCTV) that shows public service announcements instructing residents that only rain should go down storm drains, not oil or grass clippings. The County also produces a Citizens Guide to Understanding Stormwater that discusses permeable pavement, rain barrels, rain gardens, grassy swales, and vegetated filter strips. They produce a DVD titled the “Citizens Guide to Lake Management” that includes discussions of LID concepts. Finally, the County maintains a stormwater inlet marking program, a water resources atlas that discusses LID and operates a water conservation demonstration garden.
· Orange County, Seminole County, and SJRWMD are sponsors of the Watershed Action Volunteer (WAV) Program that provides educational outreach and volunteer water quality monitoring. The WAV program implements activities that promote “Rain Gardens”, onsite management of stormwater quantity and quality, and Florida Friendly Landscaping methods, all LID implementation strategies.

· Maitland is a strong proponent of phosphorus-free fertilizers and has established the “Maitland for Quality” zero phosphorus program to instruct applicators. The City currently has a zero fertilizer or phosphorus application policy on city properties. The City also has a citizen’s guide to the city’s lakes, and a guide to stormwater pollution prevention.
· Casselberry has a how-to guide on designing a waterwise landscape that includes zoning of irrigation for more efficient watering.
· The Orlando Stormwater Division has school outreach programs, the stormwater drain signs project, and a yearly training program on BMPs for landscaping for all city contractors. The City also has a public awareness specialist to promote rain gardens and other non-structural approaches to stormwater management.
· SJRWMD is supportive of LID from an outreach and education perspective and developed an LID fact sheet for the public (http://sjrwmd.com/publications/pdfs/fs_lowimpactdevelopment.pdf). The District has provided both financial and staff supportto the Orange and Seminole county LID workshops.


Table 4. Local Multi-Strategy Low Impact Development Programs and Projects
	Project
	Description

	Lake Mary City Park
	The Lake Mary City Park, located on the northeast corner of Rhinehart Road and Lake Mary Blvd, has a series of vegetated swales to collect parking lot runoff. The park also has a sizable rain garden planted with a variety of native wetland vegetation. This rain garden receives all the drainage from this major intersection and is likely fully inundated during storm events.

	Casselberry
	The City is re-developing the city hall complex and construction plans include demonstration rain gardens, pervious pavements, a model baffle box with a plexiglas cover for viewing the inside, model exfiltration trenches, some wetland re-vegetation, and an educational boardwalk. Construction is expected to be completed in 2009. 
Section 6.7.2 of the City’s Stormwater Master Plan, which was adopted in September 2007 specifically addresses additional city opportunities for post-construction stormwater management. The section provides a partial listing and descriptions of stormwater Best Management Practices contained in EPA literature (http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm) and elsewhere to reduce runoff volumes and improve downstream water quality. A brief description of reverse berms systems, roadway swales, wetland treatment systems, multi-component pollution abatement facilities, exfiltration trenches, inlets in grass, baffle boxes, LID, green roofs, and bioretention, among others, is given. 

	Maitland Lakes Management Incentive Programs
	The City of Maitland's Lakes Management Division offers following lakes management incentive programs.

· Shoreline Revegetation Program

The City will reimburse qualified residents up to 50% of the cost to purchase and install aquatic plants along their property shoreline. A maximum one-time reimbursement of $200 is being offered.

· Wetland Tree Planting Program

Bald Cypress trees are native to Florida and provide valuable wildlife habitat, as well as beauty to your shoreline. The City is offering lakefront homeowners up to three, 8-10 foot tall, bald cypress trees at a cost of only $25 per tree. A City representative will work with the homeowner to establish the ideal location for the trees to ensure that the trees will benefit the lake and the shoreline. 

· Environmental Swale Program*

The construction of swales helps treat stormwater runoff, as well as prevent sediment, debris, and petroleum-based products, such as oil and grease, from entering our lakes. A City representative will help establish the best location for the swale to ensure that the lakes/canals have maximum benefit. The City of Maitland will pay for 20% of the cost to grade and sod the swale, or $500 per property, whichever is less.

· Fertigation Program

Fertigation is the application of frequent, but very small doses of fertilizer (phosphorus-free), through a homeowner's irrigation system. The fertigation system is inexpensive; locally available; and helps reduce the amount of phosphorus polluting our lakes. The City is offering new fertigation users a gift certificate redeemable from a local supplier for up to two (2) 40- pound bags of phosphorous-free fertilizer.

	Orlando Green Programs
	· Orlando Green Business Program

The goal of the Orlando Green Business Program is to reach out to the local business community through incentives and education, ensuring pollution prevention and water quality protection of the lakes within the City of Orlando.
· Green Works Orlando

Green Works Orlando is an environmental action agenda designed to transform Orlando into an environmentally-conscious city. Immediate goals are to conserve natural resources and protect the environment and to increase the amount of trees and green spaces in the City.

	Florida Green Building Coalition
	Orlando, Orange County, and Seminole County are members of the Florida Green Building Coalition (FGBC), a nonprofit Florida corporation dedicated to improving the built environment. The mission of the coalition is "to provide a statewide green building program with environmental and economic benefits."The resources offered by the FGBC include five green building standards (listed below), the annual GreenTrends Conference, resources for finding green products and professionals, and education programs for industry professionals, consumers and government entities.
FGBC Certification Programs
· Green Home Standard 

· Green Development Standard 
· Green High Rise Standard 

· Green Local Government Standard for Green Cities & Counties 

· Green Commercial Buildings Standard


3.10.2 Impediments to the implementation of LID

Local regulatory agencies and building departments are bound by rules in the Florida Building Code. As of March 1, 2002, the Florida Building Code, which is developed and maintained by the Florida Building Commission, supersedes all local building codes. The Florida Building Code does not address LID so there is no specific direction from the state level to the local level to consider LID. As such, most current building and construction regulations do not specifically address either LID concepts, principles or design standards. Builders are therefore reluctant to incorporate LID into projects without such specific guidance. In addition, development above certain thresholds falls under the regulations of the St. Johns River Water Management District. 
SJRWMD has agreed in principle to allow low-impact development to count toward the new pollution-reduction requirements, and the Governing Board has set a 1‑3 year priority on implementing LID into SJRWMD regulatory review. SJRWMD is now teaming a senior engineer with a permit reviewer to co-review LID projects in an effort to streamline the permitting process. However, incorporating LID into the permit review process faces several challenges. First, despite the new co-review process, regulatory staff will still need to become more familiar with both the benefits and limitations of LID practices. Second, many LID concepts are relatively new and unsupported by studies to confirm their effectiveness. The District is therefore reluctant to permit these concepts since it is required to ensure that permitted projects meet state water quality standards and do not cause flooding. In addition, LID can pose potential long-term maintenance concerns, since the responsibilities lie with the individual lot owner. Finally, with limited staff time it is much easier to permit traditional centralized stormwater systems because they are maintained by a single entity, such as a homeowners group. This permit review issue also to applies to local government staff.
Table 5 provides a synopsis of local regulations for curb and gutter, minimum lot size, minimum road-width, and sidewalks that may conflict with LID strategies. Curb and gutter regulations require stormwater to be collected in the roadway and conveyed off-site to detention ponds or surface waters. Curb and gutter installations increase the velocity of runoff and provide no water quality benefit. This practice is contrary to the LID concept of on-site retention which provides reduction of hardscape, increased landscape opportunities and treatment of stormwater. 
Requirements for minimum lot sizes typically fix the amount of driveway, and roadway associated with an individual lot. Allowing variable lot sizes enables developers to modify roadways or cul-de-sac design, and provides for clustering of houses around common green spaces. Variable lot sizes reduces imperviousness and green spaces serve as infiltration sites and provide enhanced opportunities for preserving natural features.

Subdivision or other requirements for minimum street widths of 36' or greater lead to increased stormwater volumes and velocities, as compared to streets that are 32' wide or narrower. Further, narrower streets encourage better community design. In some cases jurisdictions may be constrained by Department of Transportation street requirements and right-of-way requirements. However, studies have shown that reduced street widths still provide all the functions of access, parking, and circulation for residents and emergency vehicles alike.

Mandatory sidewalk regulations and/or fixed sidewalk dimensions increase impervious areas and limits opportunities for on-site infiltration of stormwater. Depending on density of development, minimizing the use of sidewalks, as well as the width of the siedwalks may help to reduce development costs, increase housing affordability, and reduce impervious surfaces.

Other regulations that may impede implementation include minimum building footprints and frontage setbacks that serve to restrict pervious areas and open space, and drain to street requirements that eliminate opportunities for on-site retention of stormwater.
Table 5. Local Regulations that May Impede LID Implementation
	Entity
	Required Regulations

	
	Curb and Gutter
	Minimum lot sizes
	Minimum road widths
	Sidewalks

	Altamonte Springs
	Article VI Design Standards
	Article III-V Subdivisions Regulations
	No
	Article VI-5 ft 

	Casselberry
	Swale Allowed
	No
	No
	Article XIX-4 ft

	Eatonville
	Not available
	Not available
	Not available
	Not available

	Lake Mary
	No
	No
	No
	No

	Longwood
	No
	No
	No
	No

	Maitland
	No
	No
	No
	Article II-6 ft

	Orange County
	No
	No
	No
	Article VIII-5 ft

	Orlando
	Section 61
	No
	Not available
	Section 61-4 ft

	Oviedo
	No
	Article IV
	Article XI
	Article XI-5 ft

	Sanford
	No
	No
	No
	Schedule N-5 ft

	Seminole County
	No
	Not uniform
	No
	Land Development Code-4 ft

	Winter Park
	Swale allowed
	No
	No
	No

	Winter Springs
	No
	No
	No
	No


Other Impediments

· Local government engineering staff report difficulties in reviewing LID-related projects without defined model principles and standards. 

· Maintenance issues and potential conflicts with American with Disabilities Act (ADA) provisions have been reported with permeable pavers.
· Swales pose constant challenges to local government code enforcementpersonnel as uninformed citizens frequentlyfill in swales, and/or plant trees and shrubs, reducing the design storage capacity..
· During rainfall events, compliance phone lines are jammed with complaints of flooding in streets that contain swales. In reality the streets themselves are not flooded, it is the swales that contain water, as designed. Regardless, compliance personnel are obligated to respond to the complaints.
· Deed-restricted subdivisions often prohibit XeriscapingTM or rain barrels for aesthetic reasons, and many have minimum turf requirements.
· The value of lot level control of stormwater is certainly understood by the stakeholders. However, the increased maintenance and compliance requirements associated with more individual systems is overburdening to local staff. Even for larger stormwater ponds maintenance remains an issue for local staff.
· Local regulations do not give credit to LID for meeting stormwater requirements. They typically require wet ponds regardless of the LID strategy implemented.

· There is a perception from both builders and building officials that the cost and expense of LID implementation is greater than traditional methods.
In sum, despite a litany of impediments, the implementation of low impact development and design strategies for stormwater management and water quality improvement is occurring at some level inthe Lake Jesup Basin, and is increasing. The major stakeholders within the Basin are receptive to and supportive of LID. These entities have regulatory requirements relating to LID, including the preservation and protection of environmentally sensitive features, reduction of impervious surfaces, site design, swales, landscaping and buffers. A variety of completed projects within the Lake Jesup Basin have been described herein that have utilized LID, and demonstrate the water quality environmental benefits of the LID system. The stakeholders are aggressively promoting LID through public education and outreach efforts, including seminars, workshops, and incentive programs.

3.10.3 Other Development-Related Management Actions

Stakeholders in the basin are implementing other activities to address the impact of future growth. These types of programs or projects include the following:

· Orange County planners are working on including LID strategies in the update of the Urban Design Element of the Comprehensive Plan. They are also developing an infill master plan that may include LID building practices for re-development.
There are many opportunities that local governments in the Basin can undertake to build on the current implementation of LID. Regulatory initiatives can be proposed to require increasing the amounts of on-site runoff retention, or to provide additional water quality treatment to remove suspended sediments. Orange County is considering expanding LID policies adopted as part of the Wekiva Parkway Protection Act to cover the entire county. Orange County Comprehensive Plan Policy 4.5.2. of the Future Land Use Element encompasses the full spectrum of LID concepts and strategies, providing a concise example that other jurisdictions can use as a model. It is reproduced below in its entirety. 
Policy 4.5.2, Future Land Use Element, Orange County Comprehensive Plan
B. Property owners and developers shall design the site appropriately, viewing site planning and design from a pollution prevention-based approach to protect environmentally-sensitive spring and karst features. This prevention approach is much more cost-effective than relying on post-development structural treatments to correct problems. Site design shall use the following principles:

· Residential street and parking area designs shall minimize the development footprint (total amount of impervious surface)
· Natural areas shall be conserved to the greatest extent possible. Development shall preserve or create protective, naturally vegetated buffer systems along all streams and that also encompasses critical environmental features such as the 100-year floodplain, sinkholes, karst depressional features, stream-to-sink waters, slopes, and wetlands. Clearing and grading of forested and native vegetation areas shall be limited to the minimum amount needed to build lots, allow access, and provide fire protection.
· Development shall use the principles of “Low Impact Development” (LID), an approach to environmentally-sensitive site development that focuses on designing and developing a site to avoid or minimize impacts to the environment, especially regarding water quality and quantity. LID uses a variety of site design, stormwater treatment train provisions (a system consisting of two or more separate structures—for example, a swale followed by a wet pond), and pollution prevention techniques to create an environmentally-sensitive site landscape which preserves natural features and ecological functions with the result that the landscape is functionally equivalent to pre-development hydrologic conditions.

C. Property owners and developers shall use sensitive landscape design and Best Management Practices, including, but not limited to, the following:

· Landscape design which considers natural soils and vegetation in plant selection, such as xeriscaping.
· Irrigation systems which minimize ground water use through efficient watering zones, use of reclaimed water if available, and use of stormwater.
· Landscape designs which minimize fertilization and use of chemicals.
· Landscape design and management incorporating Targeted Pest Management (TPM), the lawn and landscape industry equivalent of Integrated Pest Management (IPM) used on golf courses.

D. Development shall use Best management Practices for effective erosion and sediment control, including, but not limited to, the following:

· Structural and non-structural BMPs and appropriate on-site echniques during construction to control erosion and sedimentation.
· Buffering of sensitive areas such as lakes, sinkholes, stream-tosink areas, spring runs, creeks, and any wetlands associated with these features.
· Establishment of regular street and parking lot sweeping programs to remove accumulated sediments and debris

E. Depending upon specific site characteristics and consistent with existing regulations, development shall address creatively stormwater management issues and shall use Best Management Practices, including, but not limited to, the following:
· Holding runoff in shallow vegetated infiltration areas;
· Using clay or geotextile liners for wet detention ponds;
· Employing offline stormwater retention areas;
· Constructing many small retention areas rather than only a few large retention areas;
· Installing sediment sumps at inlets to retention and detention areas;
· Using shallow grassed swales for the conveyance for stormwater;
· Constructing swales with cross blocks or raised driveway culverts;
· Fully vegetating stormwater retention basin side slopes and bottom;
· Using the treatment train concept and low impact development principals, discussed above;
· Minimizing the amount of impervious surfaces;
· Maximizing the amount of open space left in natural vegetation;
· Maximizing the use of pervious pavement in parking areas;
· Maintaining existing native vegetation where feasible;



and
· Buffering sinkholes and other surface-to-ground water conduits, stream channels and springshed recharge areas (unconfined or minimally confined ground water exposure areas

Legislatively, local governments can pursue changes in the Water Management District, Department of Transportation, and Florida Building Code rules to promote LID practices and provide support from the State level.

Local governments can initiate or expand incentive programs for builders and developers. Permitting preferences, streamlined permitting, or reductions in permit fees may be given where LID practices are used over traditional techniques in complying with standards. Perhaps the greatest impact that local governments have had with regard to LID is through education and outreach. This activity could be expanded to include specific training for local building officials, planners, engineers and reviewers on LID. Such training will serve to overcome the reluctance on the part of staff to review and approve innovative practices. Similar outreach should be provided to developers, builders, and landscape architects.

Through continued implementation of LID principles as listed in Tables 2 and 3, land acquisition, and continued regulatory support, the water quality effects of future growth will be minimized in the Lake Jesup Basin. Because most development occurs by private entities, public-private cooperation is vital if the effects of new development are to be mitigated. The foundation for this type of cooperation exists in the Basin. Relationships between the St. Johns River Water Management District, local governments, and the development community have been built through implementation of the projects noted above. This foundation will be important to the ongoing success of LID and similar efforts in the Lake Jesup Basin.
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