3.9 MANAGEMENT ACTIONS TO ADDRESS FUTURE GROWTH

Introduction

Conventional stormwater systems have typically been designed to collect, convey and discharge runoff as efficiently as possible. The purpose of stormwater management was first and foremost to prevent flooding. Upon enactment of what is commonly called the Clean Water Act in 1977, concerns over water pollution and water quality associated with stormwater runoff were brought to the forefront. 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 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.
Regulatory Framework

The St. Johns River Water Management District (SJRWMD) is the  regional entity responsible for managing ground and surface water supplies within the Orange Creek Basin. SJRWMD issues environmental resource permits (ERP) to ensure that new construction does not cause flooding, pollute waterways or harm wetlands within the District. The environmental resource permitting program is intended to prevent stormwater pollution to Florida's surface waters and by protecting wetlands.

ERPs were first required in 1995. They combine the former wetland dredge and fill permit issued by the Florida Department of Environmental Protection and the Management and Storage of Surface Waters permit issued by the water management districts. Anyone proposing construction of new facilities, including governmental agencies, developers building new residential or commercial areas, or anyone who wants to fill in wetlands must have an ERP. These entities are only obligated to adhere to the minimum SJRWMD regulations for these facilities. Development activities that exceed an impervious area threshold or occupy more than one acre must also obtain a permit through SJRWMD. The ERP program has design and performance criteria based on the mean annual 24-hour storm for dry detention, retention systems, underdrains, exfiltration trenches, wet detention, swale systems, wetland stormwater management systems, vegetative buffers, and stormwater reuse systems.
There is no mandate for development permitted through SJRWMD to utilize LID strategies, nor is it precluded. When SJRWMD permit reviewers assess applications for stormwater management systems, they consider both maintenance and compliance issues when permitting the systems and evaluate all completed applications, regardless of design concept. The tendency, though contrary to LID practices, is for the District to focus on large-scale treatment systems rather than on-site lot-level systems, since tracking of permit maintenance requirements, as well as compliance and enforcement of permit conditions is much more feasible. However, SJRWMD is supportive of LID practices, and has permitted numerous projects the incorporate LID concepts.
Alachua County, Marion County, and the City of Gainesville operate under Comprehensive Plans, legal documents that serve as decision-making guides for both elected officials and citizens. The plans outline goals and policies that help define, direct and guide future growth and development.
The Comprehensive Plan policies are implemented by land development codes that contain development-related regulations designed to conserve the value of land, building and natural resources; protect the character and maintain the stability of residential, commercial and industrial areas; and provide for efficiency and economy in the process of development. It is within these regulations, and other associated programs that LID practices can be promulgated. There are currently no specific local land development regulations within the Orange Creek Basin requiring the incorporation of LID into a development plan. Also, local governments are Appendix 1 lists the respective operating documents and Web locations for each entity.
The University of Florida operates under a Campus Development Agreement (http://www.masterplan.ufl.edu/) between the University of Florida Board of Trustees, the City of Gainesville, and Alachua County. The agreement ensures that potable water, sanitary sewer, stormwater management, and parks and recreation are available and consistent with the level of service standards as adopted in the City’s and County’s comprehensive plans. Internally, any construction within the University is conducted within the requirements of the more stringent campus-wide Master Plan. Stormwater management activities are implemented under an SJRWMD campus-wide master stormwater permit. This master permit enables the university to be innovative in how it meets the requirements of the permit. One of the key innovations is the incorporation of LID into facility planning. The university is currently planning to review each campus sub-basin to come up with LID techniques that could be incorporated as funding or projects come along, potentially within an LID Master Stormwater Plan.
Orange Creek Basin LID Strategies and Practices

The investigation and incorporation of LID techniques into future development is an innovative management action that Alachua County, Marion County, the City of Gainesville, the University of Florida, and other entities are now beginning to undertake to maintain or improve water quality within the Orange Creek Basin. There are numerous creative LID techniques to treat, use, store, retain, detain and recharge stormwater runoff. Described below are some of the key LID principles and activities and specific examples of those principles and activities that are currently in place or under construction within the Basin. Local projects incorporating multiple LID strategies are also documented.
Key Principles:

· 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. Requirements for protection occur primarily through land use rules established at the local government level.
· The protection of strategic ecosystems within Alachua County is conducted through a special area planning process that can require 50% of the upland (and all wetlands) be protected. The rules can also require the clustering of development and protection of the system as a whole 
· Alachua County also has a Preservation Buffer Overlay District that is designed to protect the quality and integrity of preservation lands from impacts of adjacent development on wildlife, including listed species, wildlife habitat, and water quality. The Preservation Buffer Overlay District includes all real property within 660 feet of lands that are designated as Preservation according to the Future Land Use Map of Alachua County http://growth-management.alachua.fl.us/gis/compplanmaps/Flu_2020_AC_SAS.pdf.
· Marion County maintains an environmentally sensitive overlay zone map, available through the Marion County Planning Department (2710 East Silver Springs Boulevard, Ocala, Florida 34470) that includes Orange Creek and Orange Lake. The overlay zone is intended to protect environmentally sensitive lands, and provide criteria for the conservation and protection of certain lakes, rivers, shorelands, wetlands, natural habitats, native vegetation and associated uplands, and other environmentally sensitive areas from the adverse effects of development while protecting the rights of property owners. 
The design of the stormwater management systems within the Marion County environmentally sensitive overlay zone is required to imitate and use the features and functions of natural drainage ways, depressions, wetlands, floodplains, and highly permeable soils when possible. The use of swales, berms, or detention/retention areas is to be used when necessary to prevent direct flow of stormwater runoff to a receiving water body. There are currently no developments planned within this zone, within the Orange Creek Basin.
· The RiverCreek Preserve in Gainesville is a pending development that utilizes clustering of development, with over 50% of the development maintained as conservation area. The development also uses swales, alternative advanced shared septic system design, and follows green building requirements.

· 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 off-site facilities, if necessary. The excessive land requirements for large-scale systems and the concomitant loss of terrestrial open space area is also avoided. 
· The Wood You Furniture Store, on the corner of North Main Street and 16th Avenue in Gainesville, has a small detention basin located within the property. Roof runoff is directed to the detention area rather than to the street.
· The Burger King restaurant at Main Street and NE 16th Avenue in Gainesville has curb cuts that direct parking lot runoff directed to a depressed grassy area surrounding the building.

· The Woodbury Row apartment complex in Gainesville has roof drains that discharge onto a sidewalk, then into a landscaped area, ultimately to an infiltration basin. The adjacent parking lot also slopes toward this basin.

· The Oxford Terrace Apartments have disconnected roof gutters that discharge into shallow depressional areas landscaped with native vegetation (Figure 1)

Figure 1. Disconnected roof gutters at the Oxford Terrace Apartments, Gainesville, Florida.
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· Increasing infiltration
Mechanisms that can retain stormwater on-site yet still provide percolation facilitate both the protection of surface water quality and aquifer recharge.
· The Taylor Square apartment complex in Gainesville uses two infiltration trenches to infiltrate parking lot and roof runoff onto the soil and eventually the surficial aquifer. The trenches are Atlantis Water Management Tank systems that have a sump to capture sediment entering the system, preventing the introduction of pollutants associated with the sediment.
· The Pep Boys Automotive Supercenter at 7725 W Newberry Road was developed with a vaulted stormwater system under parking lot to provide infiltration rather than discharge.

· Infiltration trenches are also under construction at the Stratford Court Apartments, the Royal Palm Apartments, Oxford Terrace, and the Campus View I development.

· 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 off-site impacts.
· Alachua County and the City of Gainesville require that at least 20% of the area of new development must be devoted to landscaping thus ensuring the preservation of open space and a reduction of impervious surface within a development. 

· Marion County allows only 70% impervious areas for Urban Commerce Districts, a 40% limit on commercial recreation, and publicly owned and operated recreational sites.
Key Activities:
· 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 minimizes hydrologic impacts created by the development. 
· 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.
· In 2001, the University of Florida adopted LEED criteria for all major new construction and renovation projects. The Facilities Planning & Construction (FPC) Division of the University of Florida (http://www.facilities.ufl.edu/sustain/) is responsible for submitting university projects for LEEDs certification. Currently, FPC projects registered for, or have already received LEED certification include Rinker Hall which has roof runoff directed to cisterns for storage and slow groundwater recharge, the Mary Ann Cofrin-Harn Pavilion which has an on-site stormwater pond and is landscaped with native vegetation, the Orthopaedics Surgery and Sports Medicine Institute, the McGUire Center for Lepidoptera and Biodiversity, and the Powell Structures and Materials Testing Laboratory. As of February 2007, there were 133 other porjects in the state that are seeking LEEDs certification.
· Alachua County’s stormwater management rules are designed to maximize overland flow through natural drainage systems and grassed overland (roadside and lot line) swales. The use of plants and natural land forms are required to slow, hold, and treat runoff from development. Both design characteristics meet the LID strategies of providing water quality treatment and retaining stormwater runoff on-site rather than discharge to surface waters.
The Alachua County code also requires the clustering of any development within the Agricultural zoning classification in which more than 24 units are proposed.
· The City of Gainesville maintains an incentive program for developers to employ green building techniques in new developments. These incentives include fast-track permitting, fee reductions for building applications, and official green building designation by the City. Specific provisions of the program are found in Chapter 6, Article 1.5 of the City Code of Ordinances. The Gainesville Greens development, currently in the planning stages, has received this credit.
· 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.

· The Carrabba's Italian Grill on 3021 SW 34th Street in Gainesville, has a green roof.
· The Charles R. Perry Construction Yard has the first green roof at the University of Florida. The Perry Construction Yard is a demonstration area which comprises a hands-on approach to expose building construction students to the training, techniques, tools and materials used by master craftspeople in various trades. 
· Swales and Filter Strips
Swales and filter strips are bioretention systems that reduce runoff velocity, provide filtration and allow for infiltration and percolation of runoff.
· Springhills Forest and The Hammock subdivisions located on Millhopper Road in Gainesville use swale systems for road runoff control. Both developments also left the majority of the property in natural vegetation.

· The Entomology Center at the University of Florida has a large grassed depressed overland flow area in the front of the building that collects and treats roof and pavement runoff (Figure 2). Another side of the building has runoff moving overland to a Rain Garden
Figure 2. The University of Florida Entomology Center’s overland flow area.
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· The Autozone store on NW 13th Street in Gainesville has no curb and gutter, and has all parking lot runoff moving across a grassed strip into a Rain Garden at the rear of the facility. The store also has two on-site detention facilities ensuring that no runoff moves off-site.
· The Walgreens Pharmacy on NW 13th Street in Gainesville has roof runoff and parking lot runoff directed to large vegetated swales bordering the property (Figure 3).
Figure 3. Vegetated swales around the Walgreens Pharmacy on NW 13th Street, Gainesville, FL.
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· The parking lot at the University of Florida’s O’Connell Center has swales situated in the median between each set of rows of parking (Figure 4). There are multiple curb cuts along each row to direct runoff from each ofhte parking areas into the swales.

Figure 4. Swales situated in the medians of the parking lot at the University of Florida’s O’Connell Center.
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· Porous 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.
· Eng, Denman & Associates an engineering firm at 2404 NW 43 Street in Gainesville constructed their parking lot out of pervious pavement.
· The Heritage Oaks condominium has pervious pavers located where cars park. Traditional asphalt pavement abuts the pervious area but serves to collect runoff in a subsurface exfiltration basin.
· The University of Florida installed permeable pavers in the parking lot at the Bat House located near Lake Alice on the University campus (Figure 5). The pavers serve to minimize runoff from the parking area by increasing percolation. 

Figure 5. Permeable pavement at the University of Florida Bat House parking lot.

[image: image6.jpg]



· 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 planted depression that is designed to take all, or as much as possible, of the excess rainwater run-off from development and its associated landscape.
· Windsor Hall has roof runoff draining into an underground drainage network that empties into a raingarden. The garden is of sufficient size to store the peak flow of major storm events.
· The Madera project, Heritage Oaks, and the Delta Zeta Sorority House in Gainesville all utilize rain gardens for water quality management. All three projects are discussed in more detail later in this section.
· A commercial property located along NE 19th Terrace in Gainesville is employing the Filterra® stormwater bioretention filtration system. In this system, stormwater flows through a specially designed filter media mixture contained in a landscaped concrete container. The mixture immobilizes pollutants; those pollutants are then decomposed, volatilized and incorporated into the biomass of the Filterra® system's micro/macro fauna and flora. Stormwater runoff flows through the media and into an underdrain system at the bottom of the container, where the treated water is discharged.
· The Gainesville Sun newspaper building, located on US 441 south, has a large naturally vegetated depressional area the serves as a Rain Garden.
· The Gainesville Regional Utilities office in downtown Gainesville has a disconnected roof gutter system that discharges into a heavily landscaped Rain Garden along the entire front of the building.

· The Royal Village Apartments in Gainesville has a Rain Garden established within a central courtyard area that retains roof runoff (Figure 6). The exterior of the complex is also surrounded landscaped , heavily mulched depressed areas that capture additional roof runoff

Figure 6. Rain Garden within the courtyard at the Royal Village Apartments, Gainesville, FL.
[image: image7.jpg]



· 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.
· 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.

· Alachua County requires that retention/detention areas should be landscaped with native trees, shrubs, ground covers and native perennials appropriate to the function as a wet or dry basin. If the landscaped area is also designed to meet on-site stormwater management requirements, the area must be designed to provide an aesthetic focal point, or it must be preserved in such a manner as to maintain an existing wetland.

· 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 Outstanding Florida Waters or within special rule areas. 
· Alachua County requires a 75 ft average development buffer to wetlands, a 100 ft average buffer for wetlands with regulated dependent species, and a 150 ft average buffer for Outstanding Florida Waters.
· Marion County requires a vegetative buffer of at least 50 ft from any wetland.
· Gainesville has buffering standards for areas abutting surface waters and wetlands less than or equal to 0.5 acre that do not include Outstanding Florida Waters to be 50 foot average, with a 35 foot minimum. For areas abutting surface waters and wetlands greater than 0.5 acre that do not include Outstanding Florida Waters, the buffer size must a 75 foot average, with a 50 foot minimum. Finally, for listed Outstanding Florida Waters (OFWs) the buffer distance is 150 foot average, with a 100 foot minimum.

· 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. 
· In April 2006, the Gainesville Clean Water Partnership and Sustainable Alachua County held and Urban Redevelopment and Water Management Issues Workshop that featured a field trip to local redevelopment sites to view firsthand ways that stormwater facilities are being integrated into smaller and smaller sites using LID techniques. The workshop also included a discussion panel on LID.

· Alachua County, in collaboration with the University of Florida, and the St. Johns River Water Management District, has scheduled a local government workshop on LID and the benefit to water quality. The workshop, scheduled for March 22nd, 2007, focuses on surface, groundwater, and the sustainability issues associated with residential development.

This type of workshop is consistent with Alachua County’s Comp Plan policy that requires educational information to be made available to developers, homeowners, and other interested citizens concerning proper maintenance, management, restoration, and development in natural areas (for example, habitat creation, endangered species, management of development ponds, wetlands vegetation, xeriscape, water quality, and water conservation).

· The Marion County Clean Water Program is the sponsor of an LID seminar for architects, developers, site planners, engineers, landscape architect, and contractors. This seminar, scheduled for April 5, 2007, includes discussions of site planning concepts, stormwater best management practices and LID systems, permitting LID in Florida, and developer experiences with LID.

· Alachua and Marion County, the city of Gainesville, 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.
· Annual Rain Barrel Workshops are presented in Gainesville by the Alachua County WAV Program and the Alachua County Extension Service. The workshops are a hands-on opportunity for homeowners to make rain catchments for use in their landscapes. In addition to creating a rain barrel they can take to use in their yards, individuals who attend the workshops learn basic water-wise landscaping skills such as proper use of mulch, reduction of lawn, and using native plants. All participants take home a rain barrel and a list of plants for North Central Florida
· In addition to the University of Florida’s commitment to LID development on-campus there are faculty and other programs that are involved in or have projects that pertain to LID-related activities, summarized below.

· The Program for Resource Efficient Communities (http://www.energy.ufl.edu/default.htm) integrates and applies the University of Florida’s educational and analytical assets to promote the adoption of best design, construction, and management practices that measurably reduce energy and water consumption and environmental degradation in new residential community developments. Examples of these practices include the use of native vegetation in landscaping and minimal impervious surfaces surrounding structures. Dr. Pierce Jones (http://www.energy.ufl.edu/jones.htm), whose experience and research focus includes green building principles and practices, manages the program.
· Dr. Mark Clark, Assistance Professor of Wetland Ecology (http://www.energy.ufl.edu/clark.htm), within the Department of Soil and Water Science is involved in ecological engineering design using wetland processes to improve water quality and enhance ecological function of altered landscapes. 
· Dr. John Sansalone, Associate professor with the Department of Environmental Engineering Sciences has research and inventive emphases on green materials and infrastructure systems in the urban environment, unit operations for stormwater and wastewater, environmental hydrology, in particular modification of rainfall-runoff infiltration processes, and urban drainage systems and solidification/ stabilization.

· Dr. Glenn A. Acomb, Associate professor with the Department of Landscape Architecture has areas of specialization that include sustainable community design and land development, water conservation the landscape, and community design and the role of open space.

· Dr. James P. Heaney, Professor and Chair of the Department of Environmental Engineering has interests in the design and development of sustainable urban water infrastructure systems, water supply, wastewater, stormwater and simulation and optimization, and decision support systems.

· Gainesville Regional Utilities (GRU) is a multi-service utility owned by the City of Gainesville. GRU serves Gainesville and portions of Alachua County, Florida, with electric, water, wastewater, natural gas and telecommunications services.

GRU has a Green Building Program that maintains a reference guide with information on reducing water usage that can be applied to both new and existing development. Outdoor recommendations include rain shut-off devices on irrigation systems, irrigation zones for turf/plants/drought tolerant plants, automatic timers on irrigation system, rainwater catchment, and drip irrigation. 
Local Multi-strategy LID Projects
· The Madera Development 
The Madera Project (http://www.energy.ufl.edu/) in Gainesville consists of 88 single family homes built on a 44 acre site adjacent to the University of Florida. The University’s Energy Extension Service has participated in the design and development of this eco-friendly, resource-efficient community under the direction of Professor Pierce Jones. The Madera project is being used to educate developers and contractors about specific environmental construction practices that can increase sustainability and construction efficiency, and reduce future homeowners’ long-term maintenance costs.

The Madera model center features a parking area with pervious pavers overlaying a wire mesh substrate to reduce compaction and maintain subsurface percolation. Roof downspouts are directed into infiltration cubes which provide temporary subsurface containment and percolation of runoff. A nearby retention area is situated in a natural depression area and landscaped as a rain garden. The roadway, with narrow right-of-way, has no curbs, with runoff directed into swales. The development is planted with native vegetation, and employs green building designs and materials. An irrigation system is fitted with moisture sensors to accurately gauge when to provide supplemental irrigation to the minimal turf area in the development. The development has restrictions to protect hardwood tree canopy and understory vegetation.
· University of Florida Stormwater Ecological Enhancement Project
The Stormwater Ecological Enhancement Project (SEEP) began in 1995 with an objective to develop a management plan to enhance a stormwater retention basin located within the University of Florida Natural Area and Teaching Lab (NATL) for species diversity while optimizing the basin’s use for research and education. 
The SEEP project consists of a 3-acre retention pond that is the low point of a 39.75 acre watershed. The total storage of the basin is 478,000 cubic feet. The primary goal of the project has been to increase the diversity of flooding depths and frequency of flooding since this is the primary factor regulating species composition in a wetland. To do this two depressions, one 4-foot, the other 5-feet deep, were dug at the southeastern end of the pond providing a deep, open-water habitat. At the north end a low berm was constructed to temporarily impound 80% of the entering stormwater. This forebay provides the first phase of treatment and was planted with species known to take up heavy metals and remove nutrients. Water from the forebay is then slowly released, first flowing through an area planted to resemble a bottom-land hardwood swamp, and move into a shallow freshwater marsh before entering the deep-water ponds. At the southeastern end of the pond another small berm was built to divert stormwater away from the deep-water ponds, increasing treatment time. The basin was planted with species that resemble those found in wetlands of North Central Florida. 

· Tumblin Creek Watershed Management Plan

Since 2003, a team of researchers have been doing extensive evaluations of stormwater BMPs including LID for the Tumblin Creek watershed. The draft Plan (Jones, Edmunds & Associates 2006), completed in June 2006, includes a variety of case studies of LID in the watershed, several of which are listed below.
· Heritage Oaks

The Heritage Oaks development in Gainesville has the majority of stormwater draining from roof drains to a landscaped area. Other roof runoff drains to a centralized infiltration trench system located under the hardscape parking lot. The system temporarily stores and treats rooftop and pavement runoff before infiltrating subsurface.

A concrete sidewalk was narrowed to half its width, and a streetside bioretention strip infiltrates runoff generated from the sidewalk hardscape, and provides an aesthetically pleasing separation between sidewalk and roadway. A rain garden treats runoff from a no mortar brick sidewalk and from the disconnected roof. The development incorporates pervious parking (Figure 7).
Figure 7. Pervous driveway intothe Heritage Oaks Condominium Complex in Gainesville, FL.
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· Delta Zeta Sorority House

The Delta Zeta Sorority House on the southeast intersection of SW 13th Street and SW 9th Avenue in Gainesville has a wide landscaped area providing a large infiltration capacity that treats runoff from the sidewalk inside the property. Runoff from the roof and parking lot of the facility is conveyed to a rain garden retention area. The rain garden provides enough vertical storage capacity to temporarily store very large storms, infiltrating it into the soil gradually.

· Alligator Crossing

Alligator Crossing, located at SW 10th Street and SW 2nd Avenue in Gainesville, has drainage from the roof flowing off the edges onto the landscape surrounding the buildings. There is no directly connected impervious area, and a strip of forested area approximately 20 feet wide is used to infiltrate water between this property and a property to the South during and subsequent to storm events.

· Other LID Projects & Proposals
There are a number of planned redevelopment projects within the City of Gainesville in which LID strategies have been proposed, listed in Appendix 2. The city has also identified twenty potential Best Management Practices (BMP) retrofit sites within the Tumblin Creek Watershed in which LID strategies can be applied (Jones, Edmunds & Associates 2006). The city is also considering the construction of two subregional stormwater ponds that will include bioretention components. The ponds will be funded by local developers that can buy stormwater credits in the ponds on a first-come first-served basis. The intent is to minimize the scale necessary to provide both adequate treatment and retention.
The City of Gainesville and the Gainesville Community Redevelopment Agency have drafted an Urban Surfaces Loading proposal to quantify selected constituent loadings, on a statistically-significant event basis, for selected cover conditions with a specific focus on comparing loadings from selected roofing cover conditions to selected pavement cover conditions. The results of the study will allow quantification of load differences between roof and pavement surfaces, as a planning tool for stormwater management.
Summary
The implementation of low impact development and design strategies for stormwater management and water quality improvement is occurring at an increasing rate within the Orange Creek Basin. Alachua County, Marion County, the City of Gainesville, and the University of Florida are the major stakeholders within the Basin, and are receptive to and supportive of LID. These entities have specific 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 Orange Creek Basin have been described herein that have utilized LID, and demonstrate the water quality environmental benefits of the LID system. The stakeholders have aggressively promoted LID through public education and outreach efforts, including seminars, workshops, and incentive programs. Through these continued efforts, and with the cooperation of the development community and regulatory agencies, LID will help meet the water quality goals of the Orange Creek Basin BMAP.
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APPENDICES

Appendix 1. Stakeholder Document Information

	Entity
	Document (s)
	Document Location

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

	Alachua County
	Comprehensive Plan
	http://www.growth-management.alachua.fl.us/compplanning/amendments.php

	Marion County
	Comprehensive Plan
	http://www.marioncountyfl.org/PL271/PL_Comp_Plan.htm

	City of Gainesville
	Comprehensive Plan
	http://www.cityofgainesville.org/comdev/plan/compplandocs.shtml

	Alachua County
	Land Development Code
	http://www.growth-management.alachua.fl.us/ldr.php

	Marion County
	Land Development Code
	http://www.municode.com/resources/gateway.asp?pid=13949&sid=9

	City of Gainesville
	Land Development Code
	http://cityofgainesville.org/comdev/plan/landdevcode.shtml

	Gainesville Regional Utilities
	Operating Policy
	http://www.gru.com/


Appendix 2. Proposed Redevelopment Sites in Alachua County with LID Opportunities
	Redevelopment Site
	Proposed LID Strategy

	
	Grassed Swale
	Disconnect Roof
	Infiltration/
Exfiltration
	Permeable Parking
	Natural Landscaping

	1122 SW 3rd Ave.
	
	yes
	yes
	
	yes

	Visions
	
	yes
	
	yes
	

	Campus View North
	
	yes
	
	
	

	Campus View III
	
	yes
	yes
	
	

	Estates at Sorority Row
	
	yes
	
	
	

	BMP Retrofit Sites
	

	6th St. between NW 7th Ave & Depot Road
	yes
	
	
	
	

	SW 7th Avenue between SW 12th St. and SW 10th St.
	
	
	yes
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