






















many of these include controlling or modifying certain aspects of human behavior such as the 
use of fertilizers, pesticides or household cleaners. These types of controls can become 
highly controversial. 

With respect to structural controls, broadening of storm water management goals often 
requires reconsideration of the usual BMP design, less emphasis and use of certain practices 
and changes in preferred alternatives. In order to improve pollutant removal, detention pond 
design typically must he changed to increase residence time, maximize length of flow 
through the pond, and include shallow littoral zones planted with appropriate native wetland 
plants to help remove dissolved nutrients and metals. Dry detention, which is used widely 
for flood control, provides very little pollutant removal benefits because of very short 
detention times, bottom discharge controls and paved channels. In many locations, local 
codes require the use of street curbs and gutters with storm sewers to eliminate ponding of 
runoff, even for short periods of time. To promote infiltration, thereby decreasing runoff 
volume and improving pollutant removal, many localities are eliminating this requirement 
and promoting the use of roadside vegetated swales, especially in low or medium density 
residential areas. 
Another consideration is how storm water controls are combined and integrated into a 
development. There is increasing emphasis on the "treatment train" concept, wherein several 
types of storm water controls are used together and integrated into a comprehensive 
stormwater management system. This is especially true where wet detention ponds are the 
primary control but are being promoted as a visual and recreational al1)enity on a project. 
To help prevent the wet pond from turning into an eyesore, swales are used for conveyance 
rather than storm sewers, and vegetated littoral zones are added. Increasingly, the use of 
small, off-line depressional storage areas is being integrated into site plans, usually as part of 
the site's required open space and landscaping. 

Program Approaches 

Managing storrnwater and nonpoint sources of pollution presents many complex challenges to 
the water resources manager that are unusual and quite different from those encountered 
when managing traditional point sources of pollution. These challenges include: 

1. The need to include land use management, since it is the change in land use that 
creates the storm water problems; 

2. Educating the public about how their everyday activities contribute to the 
stormwater/NPS problem and how they must be part of the solution; 

3. Developing a management framework that is based on the fact that "we all live 
downstream" and that storrnwater flows are not constrained by political 
boundary lines; 

4. Obtaining the cooperation and coordination of neighboring political entities 
within a watershed; 

5. Managing not only stormwater from new development but the need to retrofit 
the existing "drainage system" that was built solely to convey runoff away from 
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our developed lands to the nearest water body as quickly as possible. 

Essentially, there are two primary approaches to storm water management: 

• the on-site approach which is often called the piece-meal approach; and 
• the watershed approach which is more comprehensive. 

Selection of which approach tostonnwater management a state or local government will 
implement largely depends on the goals of the program. Secondly, the selection of an 
approach will depend on the types of tools that are going to be used to prevent or solve 
runoff problems. Finally, the selection of an approach will depend upon the willingness of 
the residents and elected officials to pay for the program. 

1. The Usual Piece-meal Approach: For existing urban development, the usual approach 
is to address local storm water problems without evaluating the potential for the runoff 
control measure to cause adverse effects in downstream areas. In the case of a new 
urban development, storm water management responsibilities would be delegated to the local 
land developer which would be responsible for constructing storm water management facilities 
on its development site that maintain the post-development peak discharge rate, volume and 
pollutant loads from the site at predevelopment levels. There would be little or no 
consideration of the cumulative effects of this development with other developments, the 
local government stormwater infrastructure, or downstream lands and waters. This approach 
is known as the piecemeal or individual site approach to storm water management. 

While this more usual approach to urban storm water management is relatively easy to 
administer, it has several disadvantages. There is a greater risk of negative effects, 
particularly in watersheds that cover several jurisdictions. Insignificant flood protection 
results from emphasis on the effects of minor localized flooding. Ineffective runoff control 
throughout the watershed is caused by the failure to evaluate locational differences in the 
benefits of stormwater management facilities. Relatively high local costs for facility 
maintenance are incurred, as are unnecessary costs associated with the use of small-scale 
structural solutions rather than large-scale non structural solutions which typically are much 
cheaper. 

Included among the possible negative effects of this piecemeal approach to stormwater 
management are the following: 

• It may only partially solve the major flooding problem(s); 
• It may solve flooding problems in the upstream jurisdiction, but create flooding 

problems in downstream jurisdictions; 
• Randomly located detention basins may actually increase downstream peak flows; 
• Maintenance needs and costs associated with numero.us on-site runoff controls 

will be very high; 
• Significant capital and operation and maintenance expenditures may be wasted; 
• The later costs of remedial structural solutions likely will be much greater than 
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the cost of a proper management program if it had been implemented in the first 
place. 

The piece-meal approach is the most widely used. It typically is the preferred approach 
when: 

• a program is single goal oriented, especially if its focus is flood control; 
• a program is aimed at managing storm water from new development; 
• "a program ·is Telyirrg·primarily -upon structural controls; 
• a program is trying to prevent problems, especially from new development; 
• a program has limited financial resources, which prevents it from developing a 

storm water master plan. 

2. The Watershed Approach: This option involves developing a comprehensjye 
watershed plan, known as the "master plan", to identify the most appropriate control 
measures and the optimum locations to control watershed-wide activities. The watershed 
approach typically involves combinations of the following: 

a. an overall review of the watershed and its characteristics to assess problems and 
potential solutions; 

b. strategically locating a ~ stormwater management facility (a regional 
system) to control post-development runoff from several projects within a basin 
(or from a fully developed basin or sub-basin); 

c. providing storm water conveyance improvements where necessary upstream from 
the regional facility; and 

d. non structural measures throughout the watershed, such as acquisition of 
floodplains, wetlands and natural stormwater depressional storage areas; soundly 
planned land use; limitations on the amount of imperviousness; requiring 
grassed swales rather than stormsewers; directing roof runoff to pervious areas, 
etc. 

The watershed master planning approach offers significant advantages over the piecemeal 
approach including: 

• . Reductions in capital and operation and maintenance costs; 
• Reductions in the risk of downstream flooding and erosion, particularly in multi-

jurisdictional watersheds. 
• Better opportunities to manage existing storm water problems and the ability to 

consider and use non structural controls. 
• Other benefits include increased opportunities for recreational uses of stormwater 

facilities, potential contributions to local land use planning, enhanced 
opportunities for storm water reuse, and popularity among land developers. 
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The major disadvantages of the watershed approach include: 

• Local governments must conduct advance studies to locate, and develop 
preliminary designs for, regional storm water management facilities; 

• Local governments must develop and adhere to a future land use plan so that the 
regional facility is properly designed to capture the runoff from the planned 
amount of development and impervious surfaces; 

• Local governments must finance, design and construct the regional storm water 
management facilities before most development occurs and provide for 
reimbursement by developers over a build-out period that can be many years 
long; 

• In some cases, local governments may have to conduct extraordinary maintenance 
activities for regional facilities the public feels are primarily recreational facilities 
that merit protection for water quality. 

The watershed approach is gaining popUlarity and is becoming a preferred approach when: 

• a program is multiple goal oriented; 
• a program is aimed at curing existing storm water problems; 
• a program is trying to use non-structural controls; 
• a program has adequate financial resources, usually as a result of the 

implementation of a dedicated funding source such as a storrnwater utility. 

Review of the development and implementation of stormwater management programs around 
the country indicates that many programs are established first using the piece-meal approach, 
and then begin to evolve to the watershed approach. Reasons for this evolution vary 
tremendously although in many cases it is related to either citizen pressure or changes in 
state or federal statutory or regulatory requirements. Other reasons include increasing 
attention and pressure to reduce the water quality impacts of stormwater discharges; 
downstream flooding caused by the random location of numerous on-site systems; trying to 
reduce costs by promoting the use of non-structural controls; and recognition of the 
relationship between land use changes and storm water problems. 

In addition, constraints imposed by current stormwater treatment technology such as 
treatment efficiency, land needs, maintenance needs, and by the costs of assessing and 
solving existing stormwater/NPS pollution problems, call for a cooperative and regional 
framework. The proliferation of federal programs and requirements imposed by federal 
legislation, such as the Federal Clean Water Act and the Coastal Zone Management Act, has 
caused fragmentation of efforts, created program "turf wars", and even conflicts between 
programs within the Environmental Protection Agency. Other federal programs such as the 
National Flood Insurance Program, the Section 205 flood control program, and even 
agriCUltural crop subsidy programs directly conflict with achieving the goals set forth in 
various environmental laws and programs. Finally, current environmental management 
approaches rely upon regulatory efforts which attempt to mitigate for adverse effects caused 
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by land alteration activities on a particular site. Implementing a watershed management 
approach helps to overcome all of these challenges and, just as importantly, allows for 
planning, which can prevent problems. This approach allows for more extensive use of less 
expensive non-structural management practices. 

Watershed management allows coordination of illfrastructure improvements with poillt and 
nonpoint source management programs and, most imponantly, provides a vital link 
between land use and water resources management. "Watershed management" is a flexible 
framework for integrating the management of all resources (land, biological, water, 
infrastructure, human, economic) within a watershed. Basically, it is the management of 
human activities to cause the least disruption to natural systems and native plants and 
animals. With respect to the management of storm water and nonpoint sources, the crucial 
factor is the integration of the management of land use, water, stormwater, and 
infrastructure. Watershed management includes numerous facets including planning, 
education, regulation, monitoring and enforcement that are done on a watershed basis. 

Watershed management approaches must be flexible. The size of the watershed to be 
managed can be very large (a river basin) or very small (a sub-basin). Selection of 
watershed size will depend on many factors including ecological systems in the watershed, 
ground water hydrologic influences, the type and scope of resource management problems 
and goals, and the level of resources available. Additionally, the institutional framework for 
watershed management will vary greatly depending upon the legal framework that has been 
established in state and local laws and regulations. 

Finally, another advantage of watershed management is that the resource management goals 
can be more resource oriented. Prevention practices and programs to protect natural systems 
and beneficial uses of our water bodies can be stressed. These typically are more cost 
effective than trying to restore natural systems after they have been adversely affected by 
human activities that occur within a watershed. 

Common Aspects of a Storm water Program 

The establishment of a stormwater management program typically will include consideration 
and resolution of the following needs or program elements: 

1. Legal Authority 

The program must have adequate legal authority, typically at both the state and local level, to 
accomplish its mission and use all of its tools. Stormwater programs generally are 
considered to be protective of the public's health, safety and welfare. The program authority 
will need to create, adopt and enforce ordinances and regulations. It must be able to 
establish performance standards and associated design criteria for various types of control 
measures. Statutory authority for local entities to set up dedicated funding sources such as a 
stormwater utility is very important. Chapters 373 and 403, Florida Statutes, together with 
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the rules adopted pursuant to these laws by the DEP and WMD are the primary legal basis 
for Florida's stormwater management program. 

2. Administration 

A major component of a stormwater program is its administration, and a key consideration is 
where the storm water program will be located within an organization. Will the program be a 
distinct entity or will it be a part af a ·larger llrogram, such as wetland and floodplain 
management? What relationship does the storm water program have to the NPDES progranl 
or to the Nonpoint Source program? At the local level, will the program be a distinct entity 
or will it be part of public works or streets and drainage? With respect to the maintenance 
of government owned stormwater facilities, will it be the responsibility of a storm water 
utility, public works, streets and drainage, or parks and recreation? 

Another consideration in the program's administration relates to the function that the program 
will perform. Will there be separate administrative, planning, permitting, engineering and 
operation and maintenance groups? Who will conduct evaluation and monitOring of the 
system's performance? What about management of program finances? What about the 
program's legal needs? Who will conduct public education programs? 

3. Planning 

Storm water management services and infrastructure should not be provided in a haphazard 
manner. Unfortunately, this often is the normal method of operation. To maximize cost-
effectiveness and help to assure that the program is meeting its goals, planning is an essential 
element. A stormwater master plan based on a community'S land use plan should be 
developed to provide a long-term map for the program's capital improvement and operation 
and maintenance needs. This is especially true if both stormwater quantity and stormwater 
quality concerns will be addressed. Typically, a storm water plan will cover a 20 year period 
and will be broken down into phases, often of 5-year periods. By developing a plan, the 
capital improvement costs can be determined, an implementation schedule can be developed, 
and funding needs can be identified and found. Chapter 163, F. S., the Local Government 
Comprehensive Planning and Land Development Regulation Act, and the rules adopted 
pursuant to this law (9J-5, FAC) establish certain minimum land and stormwater management 
planning requirements. 

4. Capital Improvements 

Designing and constructing stormwater conveyances, storage and treatment facilities is not 
cheap, especially there is no long-term storm water plan. Engineering expertise is essential 
and it is becoming more common for a storm water program to have an interdisciplinary staff 
that also includes planners, modelers, biologists and landscape architects. Decisions must be 
made whether this type of expertise will exist in-house or whether the program will rely upon 
outside consultants. Regional facilities should be designed to achieve ancillary purposes such 
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as open space, recreation and public education. The Capital Improvements Element of a 
local government comprehensive plan should include all storm water infrastructure 
improvements, especially if they have been adopted as part of a storm water master plan. 

5. Operation and Maintenance 

To provide the benefits for which they were built, storm water structural controls must be 
properly maintained and operated. ·Policy questions will include whether a local government 
should accept ownership of stormwater facilities that serve developments, especially 
residential ones; how to determine which facilities to accept ownership of (those that provide 
service for both private and public lands); and, if ownership is not accepted, how to assure 
that maintenance is performed and the systems are operated properly. A major consideration 
in whether a local government accepts ownership of a stormwater system is the type of 
facility and its maintenance needs. Today, many storm water systems are being incorporated 
into a development project as green space or as landscaping. Such areas need extensive, 
regular maintenance such as mowing to keep them aesthetically pleasing and a local 
government needs to consider if it wants to be subject to citizen complaints about the 
appearances of a site. Another consideration is what to do with the material that is removed 
from storm water conveyances and especially from stormwater treatment systems - whether 
such substances are considered a hazardous or toxic waste. The good news so far is that 
most tests performed on these materials generally have found they are not legally hazardous 
or toxic wastes, so they can be used for landfill cover. However, some very specialized 
stormwater controls such as oil and grease separators may contain materials that must be 
disposed of in a special manner. 

6. Regulation 

Generally, a stormwater program includes some type of regulation and a permitting program. 
State, regional and local regulations should complement. not duplicate, each other. Legal 
expertise is required to develop, interpret and enforce the regulations, either within the 
program or in another part of the government. Permitting programs require staff with good 
public relations skills, along with excellent, broad-based technical skills. They will be faced 
with applying and interpreting complex technical rules and reviewing site plans that will raise 
land use planning, hydrology, soils, geology and engineering concerns. Once a project is 
permitted, it must be regularly inspected to assure that permit conditions are being met. 
Enforcement must be a priority to assure that the regulations are followed. Enforcement can 
include many tools, including stop work orders, administrative fines or tickets, and even 
prison. Enforcement may be conducted by general program staff or by specialized law 
enforcement personnel. 

7. Monitoring and Evaluation 

To determine whether the program is achieving its goals and if it is being properly 
administered requires regular evaluation. These can include actual monitoring of the 
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environment, including water chemistry, biological communities, and sediment chemistry. 
Monitoring program objectives must be clearly established, and decisions must be made 
whether monitoring will be part of the storm water program or whether monitoring staff in 
another part of the agency or government will perform these tasks. Regular evaluations of 
the administration of the program must be conducted to assure that regulated parties are 
being treated consistently, equitably and efficiently. 

8. Education Programs 

Since everyone who lives or works within a watershed contributes to the stormwater 
problems in that area, public education is essential. Education programs should be directed 
at the regulated community to help it understand the regulations and to increase compliance 
and efficiency in the permitting process. Special training, and even certifIcation programs, 
may be desired for plan reviewers, inspectors, designers and contractors. Often education 
programs can be conducted in association with professional associations (ie, Florida 
Engineering Society, Florida Bar, General Contractors, etc). However, public education is 
crucial. The public must understand the need for storm water programs, their purposes, how 
each citizen must be a part of the solution, and how everyday activities contribute to 
storm water problems. Simple pamphlets that can be inserted into utility bills, booklets, 
videos, and displays at local event all have been used successfully. Special programs such as 
"Stream (lake, bay) watch", "Adopt a Stream (lake, bay)", "Eco-neighborhoods" are proving 
very successful at getting citizens to buy into programs. Getting youth groups involved in 
programs such as stenciling storm sewer ("Dump No Wastes, Drains to Lake") also is highly 
effective. 

9. Technical Assistance 

Storm water and watershed management programs typically rely upon the cooperation of 
many levels of government, the private sector, and citizens. As stormwater programs 
become more complex, new problems arise. In many cases, a problem or control technique 
already has been addressed by someone else. States and local governments need to provide 
technical assistance and take advantage of technical assistance that may be available from the 
federal government, other states, local governments or private concerns. Do not reinvent 
the wheel! In Florida, the DEP's Stormwater/Nonpoint Source Management Section tries to 
maintain an up-to-date file on stormwater projects around the state and the nation. As part of 
the state's Surface Water Improvement and Management Program (SWIM), staff at each 
water management district is involved with many types of stormwater treatment and 
management demonstration and restoration projects. Additionally, many local governments 
in Florida, especially those which have implemented stormwater utilities, have similar types 
of treatment and restoration projects. 

10. Good Science 

One of the inherent needs of a stormwater or watershed management program is sound, 
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scientifically defensible information. Such information is needed for the development of 
regulations, the development of BMP design criteria, the development of accurate monitoring 
and evaluation techniques, and to develop better understanding of the relationships between 
land use changes and aquatic resources. Unfortunately, budget constraints at all levels of 
government have led to decreases in funding for essential scientific studies and research. 

11. Funding 

If the nation and Florida is to solve its storm water problems, especially those caused by 
existing drainage systems, a financial commitment must be made to develop new control 
technologies, refine existing controls, and improve understanding of the effects of 
intermittent discharges on aquatic systems and their biota. As with any activity or program, 
adequate financial resources are essential if the objectives are to be achieved. Legislators 
and local governments can enact the very best laws and ordinances, but if resources are not 
provided for implementation, they will not achieve results. Protecting the environment 
always ranks high in citizen polls, but environmental programs often fare poorly at budget 
time. One reason, of course, is the intense competition for scarce limited resources. 
Popular public health, safety and welfare concerns such as crime, medical care, and 
education, compete for support with environmental programs. This is one reason why 
innovative, alternate dedicated funds must be developed and implemented to assure that 
financial resources are available to stormwater and watershed management programs. At the 
state level, dedicated funding sources might include special fees on certain products (cement, 
asphalt, oil, fertilizer, pesticides, and water), additional documentary stamp fees, or even 
specialized property or sales taxes. At the local level, stormwater utilities are the most 
widespread and most equitable dedicated funding source. Additional funding sources can 
include permit fees, inspection fees, impact fees, etc. 

THE EVOLUTION OF FLORIDA'S STORMWATERI 
WATERSHED MANAGEMENT PROGRAM 

The Beginning 

Section 208 of the 1972 Federal Clean Water Act required the development of areawide 
water quality management plans to control point and nonpoint sources of pollution. In the 
late 1970s and early 1980s, Florida assessed the effects of stormwater and the effectiveness 
of various best management practices (5). These studies demonstrated that storm water , 
whether from agriculture, forestry or urban lands, often is the primary source of pollutant 
loading to receiving waters, and Florida concluded that its ability to meet the Clean Water 
Act objective of fishable and swimmable waters requires implementation of strong 
stormwater programs. 

Using Federal funds, Florida drafted regulations to control stormwater in the late 1970s (6). 
The first official State regulation was adopted in 1979 as Chapter 17-4.248, Florida 
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Administrative Code (F.A.C.). The Department based its decision to require a permit upon 
a determination of the "insignificance" or "significance" of a stormwater discharge. This 
determination seems reasonable in concept; however, in practice, such a decision is as 
variable as the personalities involved. What may appear insignificant to the owner of a 
shopping center may actually be a significant pollutant load into an already overloaded 
stream. 

The Department intended that the ruie would be revised when more detailed information on 
nonpoint source management became available. About one year after adoption, the 
Department began reviewing the results of on-going storm water research and established a 
stormwater task force with membership from all segments of the regulated and environmental 
communities. Over two years, a revised stormwater rule, Chapter 17-25, F.A.C., was 
developed and adopted by the state's Environmental Regulation Commission. 1t became 
effective in February, 1982. This rule required a stormwater permit for all new stormwater 
discharges and for modifications to existing discharges if flows or pollutant loading 
increased. 

The new rule was implemented within the framework of the federal Clean Water Act which 
establishes two types of regulatory requirements to control pollutant discharges --
technology-based effluent limitations which reflect the best controls available considering the 
technical and economic achievability of those controls, and water quality-based effluent 
limitations which reflect the water quality standards and allowable pollutant loadings set up 
by state permit (7). The latter approach can be developed and implemented through a 
biomonitoring approach based on whole-effluent toxicity, making it very applicable to 
storm water. However, Florida's tremendous growth and the accompanying creation of tens 
of thousands of new storm water discharges together with a lack of data on stormwater 
loading toxicity made this approach unimplementable. 

The EPA has issued guidance on the development of storm water regulatory programs and the 
role of water quality criteria (8). The guidance recognizes that Best Management Practices 
(BMPs) are the primary mechanism for achieving water quality standards. A BMP is 
defined as a control technique that is used for a given set of site conditions to achieve 
storm water quality and quantity enhancement at a minimum cost. The guidance also 
recommends that state programs should include the following: 

1. Design of BMPs based on site-specific conditions, technical, institutional and 
economic feasibility, and the water quality standards of the receiving waters. 

2. Monitoring to ensure that practices are correctly designed and applied. 
3. Monitoring to determine the effectiveness of BMPs in meeting water quality 

standard and the appropriateness of water quality criteria in reasonably assuring 
protection of beneficial uses. 

4. Adjustment of BMPs when water quality standards are not being 
protected to a designed level or evaluation and possible adjustment of water 
quality standards. 
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Proper installation and operation of state approved BMPs should achieve water quality 
standards. While water quality standards are to be used to measure the effectiveness of 
BMPs, the EPA recognizes that there should be flexibility in water quality standards to 
address the variability and intermittent nature of stormwater discharges. If water quality 
standards are not met, the BMPs should be modified, or the discharge should cease. In some 
cases, the water quality standards be reassessed. This latter situation is especially relevant. 
Existing water quality standards were developed for traditional point sources which discharge 
continually while stormwater oischargesare intermittent and represent relatively short-term, 
shock loadings to a receiving water. Since most storm water pollutants become associated 
with bottom sediments, sediment and biological community standards are more appropriate 
than traditional water chemistry standards in assessing environmental effects of stormwater 
discharges. 

Rationale for Storm water Rule Standards 

The overriding standards of Florida's Stormwater Rule are the state's water quality standards 
and appropriate regulations established in other Department rules. An applicant for a 
storm water discharge permit must provide reasonable assurance that stormwater discharges 
will not violate state water quality standards. Because of the potential number of discharge 
facilities and the difficulties of determining the effects of any single facility on a water body, 
the Department decided that the Stormwater Rule should be based on design and performance 
standards. 

The performance standards established a technology-based effluent limitation against which 
an applicant can measure the proposed treatment system. Compliance with the rule's design 
criteria created a presumption that the desired performance standards would be met which, in 
turn, provided a rebuttable presumption that water quality standards would be met. If an 
applicant wanted to use BMPs other than those described in the rule, a demonstration that the 
BMP provides treatment that achieves the desired pollutant removal performance standard is 
required. Design criteria and performance standards are based on a number of factors: 

1. Stormwater Management Goals - Stormwater management has multiple 
objectives, including water quality protection, flood protection (volume, peak 
discharge rate), erosion and sediment control, water conservation and reuse, 
aesthetics, and recreation. The basic goal for new development is to assure that 
the post -development peak discharge rate, volume, timing and pollutant load 
does not exceed predevelopment levels. However, BMPs are not 100 percent 
effective in removing storm water pollutants, and site variations also make this 
goal unachievable at times. For this reason, the Department (water quality) and 
the state's regional Water Management Districts (flood control) have set 
performance standards that are based on risk analysis and feasibility of 
implementation. 

19 



2. Rainfall Characteristics - An analysis of long-term Florida rainfall records 
determined the statistical distribution of various rainfall characteristics such as 
storm intensity and duration, precipitation volume, time between storms, etc. 
Nearly 90 % of a year's storm events at any location in Florida produce one inch 
of rainfall or less, and 75 % of the total annual volume of rain falls in storms of 
one inch or less (9). Finally, the average time between storms is approximately 
80 hours (10). 

3. Runoff Pollutant Loads - The first flush of pollutants is the higher 
concentrations of storm water pollutants that characteristically occur during the 
early part of the storm. Concentrations lessen as the runoff continues (11). 
Concentration peaks and decay functions vary from site to site depending on 
land use, the pollutants of interest, and the characteristics of the drainage basin, 
such as the amount of imperviousness, type of storm water conveyance system, 
and the length and time of travel. 

4. BMP Efficiency and Cost Data - Several Florida studies generated information 
about the pollutant removal effectiveness of various BMPs and the costs of BMP 
construction and operation. Analysis of this information revealed that the cost 
of treatment increases exponentially after "secondary treatment" (removal of 
80% of the annual load) (12). 

After review and analysis of the above information, and after extensive public participation, 
the Department set a stormwater treatment objective of removing at least 80% of the average 
annual pollutant load for stormwater discharges to Class III (fishable/swimmable) waters. A 
95 % removal level was set for storm water discharges to sensitive waters such as potable 
supply waters (Class I), shellfish harvesting waters (Class II) and Outstanding Florida 
Waters. The Department believes that these treatment levels would protect beneficial uses 
and thereby establish a relationship between the rule's BMP performance standards and water 
quality standards. 

Administration of the Storm water Rule 

Under the Florida Water Resources Act of 1972, the Department of Environmental 
Protection serves as the umbrella administering agency. It delegates authority to five 
regional water management districts whose primary functions historically have been related 
to management of water quantity. Therefore, a second objective in developing the 
Stormwater Rule was to coordinate the water quality considerations of the Department's 
stormwater permits with the water quantity aspects of the Districts' surface water 
management permits. 

Delegation of the storm water permitting program allows for minor adjustments to the design 
criteria to better reflect regional conditions. Florida is a diverse state with major differences 
throughout in soils, geology, topography, rainfall, etc., which can directly affect the usability 
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and treatment effectiveness of a BMP. Such problems can be minimized by adoption by the 
Districts of slightly different design and performance standards which are approved by the 
Department prior to implementation. 

Both the Department's and Districts' stormwater rules essentially require a new development 
to include a comprehensive stormwater management system. The system should be viewed 
as a "BMP treatment train" in which a number of different BMPs are integrated into a 
comprehensive system that provides aesthetic and recreati6nal amenities in addition to the 
traditional storm water management objectives. 

In 1993 the Florida Legislature, as part of the Environmental Reorganization Act of 1993, 
modified parts of Chapters 373 and 403, Florida Statutes, combining wetland resource 
permitting and stormwaterlsurface water management permitting into an "Environmental 
Resource Permit" regulation. Implementation is shared by the Department of Environmental 
Protection and the water management districts, depending upon the type of activity which is 
being permitted. As part of this streamlining, a new unified stormwaterlsurface water 
management rule will increase consistency in storm water management requirements 
throughout the state. 

FACING TIlE RETROFIT CHALLENGE AHEAD 

The implementation of Florida's storm water treatment requirements has effectively helped 
reduce the stormwater pollutant loading from new development. As a result, the biggest 
storm water management problem remaining is how to reduce pollutant loadings from older 
drainage systems -- especially local government master systems that were constructed before 
the Stormwater Rule was implemented. These systems were designed solely for flood 
protection and rapidly deliver untreated stormwater directly to rivers, lakes, estuaries and 
sinkholes. 

Establishing a program to retrofit existing storm water systems presents many technical, 
institutional, and fmancial dilemmas. In most instances, the unavailability and cost of land in 
urban areas makes the use of conventional BMPs infeasible. State laws and institutional 
arrangements promote piecemeal, crises-solving approaches aimed at managing stormwater 
within political boundaries -- yet stormwater follows watershed boundaries. Land use 
planning and management must be fully integrated into the stormwater management scheme. 
Retrofitting is prohibitively expensive and many local governments already are short of 
funds. Therefore, solving our existing urban stormwater problems will require 
comprehensive, coordinated, creative approaches and technology. 

Following is a brief discussion of some of the essential elements of a comprehensive long-
term effort to reduce pollutant loadings from older stormwater systems. 

Watershed Management - A watershed approach which integrates land use planning with 
the development of stormwater infrastructure is essential. After all, it is the intensification of 
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land use and the increase in impervious surfaces within a watershed that creates the 
Slormwater and water resources management problems. Consequently, a "watershed 
management team" effort involving state, regional and local governments 'together with the 
private sector is necessary. 

Treatment Requirements for Older Systems - The numerous problems inherent to a highly 
urbanized area make it impossible to apply the same standards as we apply to new 
developments. Instead a "watershed loading" concept is used which considers the beneficial 
uses of the receiving waters and the total storm water load that can be assimilated by the 
receiving waters. The actual level of treatment depends on the watershed's total allowable 
loading to the receiving water body, based on our desires for certain beneficial uses of the 
receiving water. The amount of load reduction needed to restore or maintain the desired 
beneficial uses of the receiving waters is known as the "Pollutant Load Reduction Goal". 
State Water Policy, Chapter 17-40, FAC, requires the water management districts, as part of 
their SWIM Programs, to establish these stormwater goals for their priority water bodies. 
They can be implemented via WMD basin-specific regulations or by the DEP through 
NPDES municipal storm water permits. 

Selective Targeting - The extremely high cost of retrofitting older urban storm water systems 
also implies a need for careful evaluation of pollutant reduction goals. A long-term (25-40 
years) plan based on prioritization of watersheds which targets existing systems for 
modification is needed to assure that citizens receive the greatest benefit (pollutant load 
reduction, flood protection) for the dollar. In 1987, the Florida Legislature modified Chapter 
373, F.S., to create the Surface Water Improvement and Management Program (SWIM) 
which requires development and implementation of watershed management plans to protect or 
restore priority, targeted water bodies. Additionally, as part of local stormwater master 
plans, priority sub-basins are selected based on flooding and water quality problems .. The 
upgrading of older systems should be coordinated with other planned infrastructure 
improvements, such as road widenings. The Orlando Streetscape Project is an excellent 
example. While downtown streets were torn up for this downtown renovation, the old 
stormwater system was modified by the addition of off-line exfiltration systems to reduce 
pollution loads to downtown lakes. 

Alternative Controls - Nonstructural BMPs and source controls are used extensively to 
reduce stormwater pollution from already developed areas. Improved street sweepers that 
will pick up small particles « 60 microns) that contain high concentrations of metals and 
other pollutants also are valuable for reducing stormwater loadings, especially from 
downtown business districts where other BMPs will usually be infeasible. Prohibiting and 
eliminating the discharge of wastewaters other than stormwater into storm sewers and other 
conveyances can greatly reduce pollutant loadings. Education programs for the public and 
for professionals involved in storm water management also are vital. Citizens must 
understand how their everyday activities contribute to stormwater pollution. For example, 
citizens should not discard leaves, grass clippings, used motor oil or other material into 
swales or storm sewers. Getting youth and citizen groups involved in storm sewer stenciling 
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projects (Dump No Wastes, Drains to Lake) is an excellent way of reducing dumping of 
potential pollutants into these conveyances. Even more importantly, comprehensive training 
and certification programs are needed for those in the private and public sectors who design, 
construct, inspect, operate or maintain storm water management systems. 

Funding - The cost of providing improvements to storm water infrastructure is gigantic. 
Local governments are already struggling financially, and traditional revenue sources such as 
property taxes cannot be relied upon to' pay for ",tormwater management. The stormwater 
utility is a dedicated source of revenue with fees based a site's contribution to the stormwater 
problem. In 1986, Chapter 403, F.S., was amended to authorize local governments to 
establish storm water utilities or storm water management benefit areas. The City of 
Tallahassee implemented Florida's first stormwater utility in October 1986, and over 50 
other local governments have followed suit. 

InnoYative BMPs - The infeasibility of using traditional BMPs to reduce stormwater 
pollutant loads in urban areas requires creative and innovative BMPs. 

As an example, alum injection within storm sewers was first used in Tallahassee to reduce 
stormwater loadings to Lake Ella (13). A sonic flow meter measures storm sewer flow and 
causes a proportional dose of aluminum sulfate to be injected into the flow and mix with the 
polluted stormwater. As the alum mixes with the stormwater, a small floc is produced which 
attracts suspended and dissolved pollutants by adsorption and enmeshment. The floc then 
settles to the lake bottom, gradually blanketing the bottom sediments and reducing internal 
recycling of nutrients and metals. Other advantages of alum injection include excellent 
pollutant reduction (> 85 %) and relatively low construction and operations costs, especially 
for the urbanized areas. This type of system has been installed and found to be highly 
effective at several locations in Florida. 

Pervious concrete consists of specially formulated mixtures of Portland cement, uniform open 
graded coarse aggregate and water. When properly mixed and installed, pervious concrete 
surfaces have a high percentage of void space which allows rapid percolation of rainfall and 
runoff. Pervious concrete is being used widely in Florida, especially for parking lots, and 
could be an important BMP to reduce stormwater loadings in downtown areas. Recent field 
investigations of pervious concrete parking areas that have been in place for up to 12 years, 
revealed that the infiltration capacity of the concrete has not decreased significantly (14). 

Regional stormwater systems which manage storm water from several developments or an 
entire drainage basin offer many advantages over the piecemeal approach that relies upon 
small, individual on-site systems. They provide economies of scale in construction, 
operation and maintenance. Regional systems can also help manage stormwater from 
existing and future land uses and will be a central part of any retrofitting program. The use 
of regional systems is another good reason for a watershed management approach that fully 
integrates land use and stormwilter management. 
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Watershed Management Program Components 

Watershed management involves the integration of several land, water and" infrastructure 
management programs that address individual aspects of the many different human activities 
that occur within a .watershed. Each of these programs includes common aspects, such as 
planning, holistic goals, science and technical support, implementation (usually with both 
regulatory and non-regulatory approaches), and extensive public participation. Public 
participation is needed in -all aspectsufthe watershed management program. Programs must 
also address how to obtain funding and staffing; how to train the staff and the public, 
especially the regulated community; how to assure inspection and compliance; and how to 
assure long term operation and maintenance of structural controls. Finally, programs must 
be evaluated regularly. This requires a commitment to monitoring programs that can actually 
ascertain if the program goals are being met. 

Watershed management programs typically include both planning and regulation. Both are 
needed to effectively manage growth and protect environmental quality and of the qUality of 
life enjoyed by our citizens. 

Comprehensive planning allows a community to make decisions about how and where 
growth will occur. Comprehensive planning asks, is this the right location, is this the right 
time, and is this the right intensity for the proposed use of the land. Comprehensive 
planning seeks to prevent problems (social, economic, and environmental) (15). 

Permitting, on the other hand, asks only, how can we do the best job with this development 
on this particular site. Permitting is site-specific and seeks only to mitigate the effects of a 
land use decision. There are inherent limitations in an regulatory program that 
comprehensive planning can help to overcome. Principal among these is the fact that 
permitting is piecemeal and does not consider cumulative effects. Regulation (perrnitting)is 
no substitute for planning. 

Watershed planning and management programs must include two equal components: the land 
planning framework and the water planning framework. An example of the hierarchial 
relationship of these planning frameworks is shown in Figure 3. 

The individual program components in Florida's evolving stormwater/watershed management 
framework are divided into land planning and management programs and water planning and 
management programs. 

1. Land Planning and Management Program Components 

Land planning and management programs often are called growth management programs but 
there are clear distinctions among growth management, comprehensive planning and land and 
environmental regulation. 
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THE 
LAND PLANNING 

FRAMEWORK 

LAND DEVEL REGS 

LOCAL COMP PLANS 

REGIONAL POLICY PLANS 

STATE COMPREHENSIVE PLAN 

THE 
WATER PLANNING 

FRAMEWORK 

WATER MGMT REGS 

STATE WATER MGMT PLAN 

STATE WATER POLICY 

STATE COMPREHENSIVE PLAN 

Figure 3. The land planning and water planning frameworks 

Growth management looks at broad issues and at the interrelationship of systems -- natural 
systems, infrastructure, land use and people (15). It attempts to assess how well we have 
provided for the needs of our citizens in the past, and for those who are still coming. 
Growth management encompasses comprehensive planning, natural resource management, 
public facilities planning, housing, recreation, economic development and intergovernmental 
coordination. 

Comprehensive planning is a governmental process for inventorying resources, establishing 
priorities, establishing a vision of where a community wants to go, and determining how to 
get there. It is a systematic way of looking at the different components of a community, 
county, region and state. 

Regulations are the specific controls applied to different types of development activities to 
regulate and minimize their negative impacts. Typically, regulations are administered by all 
levels of government - federal, state and local. At the local level, land development 
regulations are the ordinances that implement the local comprehensive plan. 

Florida's major land planning and management components include: 

• Chapter 186, F.S. The State and Regional Planning Act requires the development of a 
State Comprehensive Plan, and it also requires the preparation of regional plans by the state's 
11 Regional Planning Councils . 

• Chapter 187, F.S. The State Comprehensive Plan originally was envisioned as 
leadership document -- the foundation of the entire planning process -- with strong, 
measurable and strategic goals that were to set the course for Florida's growth. Each state 
agency prepared an Agency Functional Plan, based on the State Plan, upon which its budget 
appropriations were to be made. Unfortunately, one of the most important elements of the 
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State Plan, the development and adoption of a capital plan and budget was never prepared. 
However, the plan contains important goals and policies in 25 different elements, including 
water resources, coastal & marine resources, natural systems & recreation, air quality, waste 
management, land use, mining, agriculture, public facilities and transportation. Many of 
these goals and policies were related to improved storm water management. 

• Chapter 163, F.S., includes the Local Government Comprehensive Planning and Land 
Development Regulation Act 'of 1985 which requires all -:local governments to prepare local 
comprehensive plans and implementing regulations. These must be consistent with the goals 
and policies of the state and regional plans. Numerous state and regional agencies review the 
local plans and submit their objections, recommendations and comments to the Department of 
Community Affairs for transmittal to the local government which revises the local plan to 
incorporate the objections, recommendations and comments. Local governments face state 
sanctions which could result in the loss of state funding if adopted local plans are not 
consistent with the state and regional plans. 

Florida's revised growth management system is built around three key requirements: 
consistency, concurrency and compactness. The consistency requirement establishes the 
"integrated policy framework", whereby the goals and policies of the State Plan frame a 
system of vertical consistency. State Agency Functional Plans and Regional Planning 
Council regional plans must be consistent with the goals and policies of the state plan while 
local plans are required to be consistent with the goals and policies of the state and 
appropriate regional plan. Local land development regulations (LDRs) must also be 
consistent with the local plans goals and policies. Horizontal consistency at the local level is 
required to assure that the plan's of neighboring local governments are compatible. 
Consistency is the strong cord that ties the growth management system together. 

Concurrency is the most powerful policy requirement built into the growth management 
system. It requires state and local governments to abandon their long-standing policy of 
deficit financing growth by implementing a "pay as you grow system". Once local plans and 
LDRs are adopted, a local government may approve a development only if the public 
facilities and services (infrastructure) needed to accommodate the proposed development can 
be in place concurrently with the development. Public facilities and services subject to the 
concurrency requirements are roads, stormwater management, solid waste, potable water, 
wastewater, parks and recreation and, if applicable, mass transit. Level of service standards 
acceptable to the community must be established for each of the types of public facilities. 

Compact urban development goals and policies are built into the State Comprehensive 
Plan and into Regional Plans. Such policies as separating rural and urban land uses, 
discouraging urban sprawl, encouraging urban in-fill development, making maximum use of 
existing infrastructure and encouraging compact urban development form the basis for this 
requirement. 

• In 1984 Chapter 403, F.S., was revised by the Henderson Wetlands Protection Act, 
which expanded the authority of the DER to protect wetlands; established administrative 
procedures to allow landowners to obiain legally binding "wetland lines"; allowed the DER 
to consider fish and wildlife habitat, endangered species, historic and archaeological resource 
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and other relevant concerns in wetland permitting; allowed the use of certain wetlands for 
incorporation into domestic wastewater and storm water management systems; transfers 
wetland regulation for agriculture and forestry activities to the WMDs; arid requires the 
WMDs to protect isolated wetlands and consider fish and wildlife habitat requirements . 

• In 1990, the Florida Legislature amended Chapter 375, F.S., creating Preservation 2000, a 
ten year land acquisition program with a goal of spending $300 million per year. The 
legislation divided available annual funding among seven programs: CARL, SOR, Florida 
Communities Trust, State Parks, State Forests, State Wildlife Areas and Rails to Trails. The 
program was funded the first year by state bonds backed by an increase in the documentary 
stamp fee. Unfortunately, a long term dedicated funding source is not identified making the 
program subject to annual legislative appropriations. Between 1972 and 1991, the state's 
land acquisition programs have invested over $1.5 billion to buy over 1.2 million acres. 
Equally important, as a result of the state land acquisition programs, fourteen Florida 
counties have created local programs that currently commit up to $600 million for land 
conservation. Revenue sources for these local land acquisition programs include local option 
sales tax, impact fees, added property taxes, and local bonds. 

2. Water Planning and Management Programs 

Water is Florida's lifeblood. Whether it is used for agriculture, industry, recreation, potable 
purposes, or for bringing tourists and their highly desired dollars to our communities, an 
abundance of clean water is essential for Florida' s economic vitality and for maintaining our 
quality of life. Fortunately, Florida is blessed with an abundance of surface waters including 
20 major river systems and their associated estuaries, over 8000 lakes, and highly productive 
ground water aquifers. Additionally, the Sunshine State receives an abundance of rainfall -
from 50 to 65 inches from about 120 storms a year. In the past, water planning and 
management programs were implemented usually to address a crisis that had arisen. 
However, Florida's rapid growth exerts ever growing demands on our limited water 
resources, and the vulnerability of our surface and ground waters, makes it imperative that 
our water resources are managed wisely. Accordingly, more holistic water resource planning 
and management programs are being developed and implemented. Within this sub-category 
of watershed management programs are included water quantity and quality programs for the 
protection and management of surface and ground waters along with general environmental 
protection programs. 

Florida's major water planning and management components include: 

• Chapter 373, F.S., the Florida Water Resources Act, establishes the state's five regional 
water management districts; designates the Department of Environmental Protection as the 
oversight agency for the WMDs; requires the development of a state water plan; and allows 
for the regulation of the water resource. WMDs are financed by their ad valorem property 
taxing authority of up to 1 mil ($11$1000 value) which is set in the Florida Constitution. 
Differing constitutional millage caps impede the ability of the Northwest Florida Water 
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Management District from fully implementing a surface water management program. 

• In 1987, Chapter 373, F.S., was revised to add a new section, the Surface Water 
Improvement and Management (SWIM) Act, establishing six state priority water bodies. It 
directed the WMDs, under DEP supervision, to prepare a list of other priority water bodies 
and develop and adopt comprehensive watershed management plans to preserve or restore the 
water bodies. The law provided $20 million from general revenue sources for the program's 
first year andreql:lires a match from theWMDs. Unfortunately, the law does not establish a 
dedicated funding source making the program dependent upon uncertain annual 
appropriations from the legislature. 

• Chapter 403, F.S., the Florida Environmental Protection Act, establishes the Department 
of Environmental Protection (formerly Regulation) and broadens its powers, duties and 
programs. This law is the state's general environmental protection act. It is amended 
almost annually as new environmental concerns and needs arise and as existing programs 
evolve. Some of the important programs that help to protect surface and ground water 
resources include wastewater treatment planning and funding, ambient monitoring of surface 
and ground waters, air quality, storage tanks, hazardous and solid waste management, 
Amnesty Days, etc. 

• Chapter 403.0893, F.S., created in 1986, provides explicit legislative authority for local 
governments to establish stormwater utilities or special stormwater management benefit 
areas. 

THE 1989 STORMW ATER LEGISLATION AND 
STATE WATER POLICY 

An effective stormwater management program requires a watershed management team 
approach involving state, regional and local governments which complement and not 
duplicate each other. To clarify the institutional roles of each member of the watershed 
management team, Chapters 373 and 403, F.S., were revised as part of the 1989 storm water 
legislation. The law defines multiple goals and objectives for the stormwater program, and 
sets forth the program's institutional framework, which involves a partnership among the 
DEP, the WMDs and local governments. It defines the responsibilities of each entity and 
addresses the need for the treatment of agricultural runoff by adding a policy in the 
Agriculture Element of the State Comprehensive Plan to "eliminate the discharge of 
inadequately treated agricultural wastewater and storm water" . It further promotes the 
watershed approach being used by the SWIM Program and attempts to integrate stormwater, 
SWIM, and local comprehensive planning programs. State Water Policy, an existing but 
little used DEP rule, is established as the primary implementation guidance document for 
storm water and all water resources management programs. The law also creates the State 
Stormwater Demonstration Grant Program as an incentive to local governments to implement 
stormwater utilities and provides $2 million for the program. 
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The state's stormwater management program is outlined in three sections of Chapter 403, 
F.S.: 

• Section 403.0891, "State, regional, and local stormwater management plans and 
programs," establishes the institutional roles of the DEP, WMDs, and local 
governments in implementing the stormwater program. This section also requires 
the Florida Department of Transportation to inventory and map primary stormwater 
management systems that it builds, {)perates,.-or maintains. The DEP, in 
coordination and cooperation with the WMDs and local governments, is to conduct a 
continuing review of the costs of storrnwater management systems and the effects on 
water quality and quantity, and fish and wildlife values. 

• Section 403.0893, "Stonnwater funding, dedicated funds for stormwater 
management," authorizes local governments to create stormwater utilities and 
stormwater management system benefit areas. 

• Section 403.0896, "Training and assistance for stormwater management system 
personnel," requires the development of training and assistance programs for 
persons responsible for designing, building, inspecting, or operating and maintaining 
storm water management systems. 

In December 1990, the Environmental Regulation Commission adopted a reorganized State 
Water Policy, Chapter 17-40, FAC, to be used as guidance by all entities which implement 
water resource management programs and regulations. Section 17-40.420 includes the goals, 
policies and institutional framework for the state's stormwater management program. 

• Section 620.420 (1), "Surface water px:otection and management goals," establishes 
the goals for the state's stormwater management program: 

• effective storm water management for existing and new systems to protect, 
preserve and restore the functions of natural systems and the beneficial uses 
of waters. 

• preventing storm water problems from new land use changes and restoring 
degraded water bodies by reducing the pollution contributions from older 
storm water systems. 

• preserving freshwater resources by encouraging storrnwater inflltration and 
reuse. . 

• trying to assure that the storm water peak discharge rate, volume and 
pollutant loading are no greater after a site is developed than before. 

• eliminating the discharge of inadequately managed stormwater into waters 
and to minimize other adverse impacts on natural systems, property and the 
health, safety and welfare caused by improperly managed storrnwater. 

• Section 67-40.420 (2), "Stormwater management program implementation," sets out 
the institutional roles of the DEP, the WMDs, and local governments. 

• Section 17-40.420 (3), "Surface water management," establishes how the DEP and 
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WMDs will determine whether a storm water management system is harmful to water 
resources or is inconsistent with the objectives of the agencies . 

• Section l7-40.420 (4), entitled "Minimum storm water performance standards", 
establishes the following minimum treatment performance standards: 

• retaining sediment on-site during construction. 
• 80% average annual load reduction for new storm water discharges to most 

water bodies. 
• 95 % average annual load reduction for new storm water discharges to 

Outstanding Florida Waters. 
• reducing, on a watershed basis, the pollutant loading from older storm water 

systems as needed to protect, maintain or restore the beneficial uses of the 
receiving water body. The amount of needed pollutant load reduction is 
known as a "Pollutant Load Reduction Goal, or PLRG". 

INSTITUTIONAL ROLES OF THE 
STORMWATERIWATERSHED MANAGEMENT TEAM 

As required by Section 403.0891, F.S., and State Water Policy, the DEP, WMDs and local 
governments are to cooperatively implement, on a watershed basis, a comprehensive 
storm water management program designed to minimize the adverse effects of stormwater on 
land and water resources. All such programs must be compatible with the State 
Comprehensive Plan (Chapter 187, F.S.), the Local Government Comprehensive Planning 
and Land Development Regulation Act (Chapter 163, F.S.), the Surface Water Improvement 
and Management Act (Sections 373.451-373.4595, FAC), and Chapters 373 and 403, F.S. 
Programs shall be implemented in a manner that will improve and restore the quality of 
waters that do not meet state water quality standards and maintain the water quality of those 
waters which meet or exceed state water qUality standards. 

The Department of Environmental Protection 

The DEP is designated as the lead agency with responsibility for coordinating the statewide 
stormwater management program by establishing goals, objectives and guidance for the 
program. It also oversees implementation of the program by the WMDs and by local 
governments to assure statewide consistency. The DEP coordinates with the EPA to assure 
that federal programs are consistent with and support the state's programs. This is especially 
true with the advent of the new federal NPDES stormwater permitting program and the 
recent Section 6217 Coastal Nonpoint Source Pollution Control Program. As part of its 
coordination with EPA, the DEP solicits project proposals from the WMDs, local 
governments, and other agencies to submit to EPA for funding under either the Section 319 
Nonpoint Source Management Program or the Section 104 (b) NPDES Program. 

The DEP, in coordination and cooperation with the WMDs and local governments, attempts 
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to maintain information on the costs of storm water management systems and the effect oli 
water quality and quantity, and fish and wildlife values. Using federal Section 319 funds, 
the DEP contracted with the Florida Water and Pollution Control Operators Association to 
develop a curriculum and implement a voluntary training and certification program for 
individuals who are typically employed by local governments, and are involved in the 
operation and maintenance of stormwater management systems. In 1993, using Section 319 
funds again, the DEP began development of a statewide training and certification program 
for individuals who either are-iHVolved in'Qr wish ·to ·become involved in the inspection of 
erosion, sediment and storm water management systems. A similar program is being 
developed for supervisory contracting personnel involved in the construction of erosion, 
sediment and stormwater controls. These latter two programs likely will be delivered around 
the state through the community colleges. To enhance the ability to assess the effects of 
storm water and other nonpoint sources of pollutants on the environment, and to assess the 
effectiveness of controls to protect or restore water bodies, the DEP is developing sediment 
and biological community sampling protocols and assessment guidelines. This project has 
involved the testing and modification of EPA biomonitoring protocols for use in Florida 
rivers, the delineation of riverine ecoregions (areas of similar geomorphological and 
ecological characteristics, and the selection of "reference stations" within each ecoregion, 
representing the highest achievable environmental quality for that river. An assessment 
would involve biomonitoring (with supplementary water chemistry, sediment and habitat 
monitoring) of a water body with comparison to the ecoregional reference station to 
determine the degree of water body impairment. A similar project to develop standard lake 
sampling protocols, delineate lake ecoregions, and select lake reference stations was started 
in late 1993. 

The Water Management Districts 

Florida's five WMDs are the chief administrators of the stormwater regulatory program 
(stormwater quantity and quality). With the 1993 permit streamlining legislation, they also 
will become a primary agency for wetland resource permitting with the merger of storm water 
and wetland resource permitting into an "Environmental Resource Permit". Unfortunately, 
the constitutional millage cap of 0.05 mills for the NWFWMD and the lack of an adequate 
tax base for the SRWMD will prevent these districts from fully accepting their stormwater 
and watershed management responsibilities. The WMDs also are responsible for setting 
regional stormwater management goals and policies on a watershed basis. They prepare 
SWIM Watershed Management Plans, which include establishment of stormwater pollutant 
load reduction goals (PLRGs) for the priority water bodies. The WMDS also provide 
technical assistance to local governments, especially with respect to basin planning and the 
de~elopment of stormwater master plans. The WMDs also have actively conducted research 
on the effectiveness of various types of storm water BMPs. 

Local Government Model Storm water Program 

Local governments are the front lines in the storm water and watershed management program. 
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In fact, local governments are the primary team member, since they determine zoning and 
land use, issue building permits and inspect projects, provide stormwater infrastructure, and 
have code enforcement powers that can help assure that storm water systems are properly 
operated and maintained. However, it is very important to remember that, as has been stated 
throughout this report, solving the state's stormwater management problems requires a 
cooperative, team effort involving state, regional and local governments. While the ELMS 
III legislation required the Department to develop a "model stormwater management program 
that could be -adopted by local governrnents" , {here is no single framework for such a 
program. The complexity and components of the local government storm water program will 
depend upon a number of factors including the size of the local government, its budget, its 
staffing and its technical capabilities. The following sections discuss several important 
elements of a local storm water management program. 

1. Land planning and management. 

Local governments need to identify and map the existing natural storm water system -- the 
creeks, wetlands, flood plains, drainageways and natural depressions. Once mapped, these 
areas should be zoned for conservation or low intensity uses compatible with the functions 
provided by the natural system. In some cases, these lands may need to be purchased either 
through the many state land acquisition programs or through a local program. The land use 
plan for a watershed must consider and be based upon the natural carrying capacity of the 
area, which is dependent upon a variety of factors including soils, geology, water resources, 
wildlife, location within a watershed, etc. Again, it is important to stress that planning and 
the use of non-structural BMPs can effectively prevent future problems, thereby saving not 
only natural resources but economic ones as well. 

Once a sound land use plan is developed, 10callaIid development regulations (LDRs) must be 
adopted to assure that the goals, objectives and policies are met. At a minimum, local LDRs 
should include the following: 

• A site plan review process where each project is assessed and necessary 
modifications can be made to the plan early in the process. 

• A requirement that up to 25 % of a property remain in a natural state, but providing 
credit for landscaping purposes. This decreases the potential for erosion and 
sedimentation during the construction process and helps to reduce both stormwater 
volume and pollutant loading. 

• Requirements for the use of native plants in all landscaping requirements. This helps 
to reduce the need for fertilizers, pesticides and irrigation. 

• Appropriate setbacks (based on features such as soil type, topography, geology, 
vegetation, wildlife) from waters, floodplains, wetlands, sinkholes, and other 
environmentally sensitive resources. 

• Protection and restoration of shoreline littoral zone vegetation which, like wetlands, 
is part of the kidneys of a watershed. Hardening shorelines with seawalls or rip-rap 
should Q!!.\y. be done where wave or wind energy may create shoreline erosion. 
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Native aquatic plants should always be planted in front of these hardened shorelines 
to help maintain water quality and as habitat for fish and wildlife. 

• Require the use of swale and berm systems on all waterfront property to intercept 
runoff from lawns or developed areas adjacent to the water. 

• Minimizing the amount of "directly connected impervious surface" by requiring 
runoff to be routed onto vegetated, pervious areas. For example, runoff coming 
from the roofs of homes and buildings should be routed into landscaped areas or 
lawns, thereby reducing the-amount of stormwater and helping to recycle runoff for 
irrigation. 

• Requiring the use of grassy swales rather than curbs and storm sewers, especially in 
residential subdivisions and larger office parks. Even in more intensively developed 
projects, swales can serve as an important pretreatment practice that can help to 
reduce the size of downstream stormwater facilities and reduce the storm water 
pollutant loading to downstream detention "lakes". 

• Minimizing the amount of parking spaces to those that are actually needed for most 
of the year rather than designing for those rare peak event needs such as Christmas 
shopping. Additionally, pervious pavement materials such as pervious concrete, turf 
blocks, and grass over Geoweb fabric should be encouraged, especially for parking 
areas that are infrequently used or for low traffic volume areas. 

• Prohibiting the storage of fertilizers and pesticides outdoors, without protection from 
the weather, and without containment to prevent broken containers from spilling 
their contents and washing into storm sewers, swales or other conveyances. 

2. Stormwater planning and management 

Once a land use plan is developed, the next step is to develop a storm water master plan that 
addresses problems caused by existing development and provides proper stormwater service 
and infrastructure for growth. The Local Government Comprehensive Planning and Land 
Development Regulation Act of 1985, along with Rule 9J-5, FAC, establishes minimum 
requirements for all community infrastructure services including storm water management. A 
primary need is to determine the level of service (LOS) for storm water infrastructure within 
a community. 

Unlike transportation or wastewater planning, where the concept of level of service was 
developed, storm water level of service is a relatively new concept. To help provide guidance 
to the DCA and to local governments, the DEP and WMDs developed working papers to 
help explain the concept and to help determine the level of service within a watershed (16, 
17). A key point in stormwater LOS is that it must be determined on a watershed or sub-
basin basis rather than on a storm water system or facility basis. This is because the LOS is 
a function of all of the stormwater systems, natural and constructed, within a watershed. 
Another important element in storm water LOS is that it must include stormwater quantity and 
qUality considerations and must differentiate between storm water systems that serve new 
development and those that serve existing development. Based on these features the 
following recommendations regarding storm water LOS were developed: 
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1. For storm water management systems serving new development or redevelopment, 
the minimum level of service is: 
a. For storm water quality, the treatment required pursuant to State Water Policy, 

Section l7-40.420, FAC. 
b. For stormwater quantity, compliance with the requirements set forth in the 

Management and Storage of Surface Waters (MSSW) regulation of the 
appropriate WMD. 

c. For stormwater-quantity within the area of the NWFWMD or for stormwater 
systems serving projects exempt for WMD MSSW regulation, the post-
development peak discharge rate and volume shall not exceed the pre-
development peak discharge rate and volume for a 25 yr-24 hr design storm. 

2. For stormwater management systems serving existing development, stormwater 
level of service needs to be based on the attributes of a watershed or sub-basin. 
a. For storm water quality, stormwater pollutant loadings must be reduced as 

necessary to restore or maintain the beneficial uses of the receiving waters, as 
required by State Water Policy, Section 17-40.420, FAC, or compliance with a 
stormwater pollutant load reduction goal as established and adopted by a WMD. 

b. For stormwater quantity, a particular design storm represents a certain demand 
on the natural and constructed storm water management systems within a given 
basin. The capacity of the basin to effectively handle the design storm 
represents the level of service for that basin. Local governments and their 
citizens must determine the amount, severity, and duration of flooding that will 
be allowed for a given design storm. 

A major need in storm water planning is to map the constructed stormwater system and to 
collect essential characteristics, such as pipe size, drainage areas, and invert elevations. 
Unfortunately, since stormwater has been the "orphan infrastructure" most local governments 
do not have a map and atlas of their stormwater system. Because of the difficulty, 
complexity and expense of this mapping and storm water master planning effort, local 
governments should prioritize their efforts and should focus on problem sub-basins. Because 
storm water does not obey political boundary lines but does flow downhill, intergovernmental 
coordination with neighboring local governments is important if a cost-effective stormwater 
management plan is to be developed and implemented. 

3. Operation and maintenance 

Surveys conducted by the DEP and the WMDs indicate that up to 70 percent of the 
stormwater systems built since 1982 are not being properly maintained or operated. In many 
residential developments, legal responsibility for the operation and maintenance of 
stormwater systems rest with a property owners association. Unfortunately, these 
associations typically do not have the technical or financial abilities to perform this task. As 
a result, most of the stormwater systems do not provide the storm water treatment for which 
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they were designed and built. In many cases, this untreated storm water is discharged into 
the local government master stormwater system, thereby increasing the pollutant loadings 
discharged by these systems and making the job of retrofitting even more difficult and 
expensive. 

Unfortunately, neither DEP nor the WMDs will ever have adequate staff to regularly inspect 
storm water systems. Since stormwater systems are a part of the local infrastructure and 
since many of these systems "discharge to' the iocal government system, thereby increasing the 
local government's liability for water pollution, it is important for local governments to help 
assure that privately owned storm water systems are inspected regularly and assure that they 
are being maintained and operated correctly. Two primary issues arise with respect to the 
maintenance of stormwater systems: 

1. Which systems should be dedicated to and owned by the local government? Many 
storm water systems, especially in residential developments, have been integrated into 
the project's landscaping and open space. Often, maintenance includes aesthetic 
actions such as lawn mowing and other landscaping activities. Most local 
governments do not want to accept these types of systems because of the continuous 
need for some type of labor intensive maintenance. Many local governments have 
adopted policies that they will accept ownership of a storm water system only if the 
system provides service for publicly owned areas such as streets or parks. 

2. How can maintenance be assured for privately owned stormwater systems? Local 
governments should establish a storm water operating permIt system as part of their 
local stormwater ordinance or land development regulations. This system requires 
either the owner of a stormwater system to annually submit a certification, typically 
by a professional engineer, that the storm water system has been maintained and is 
working properly or the local government to inspect the system. The training and 
certification program being developed by the DEP will lead to the creation of a new 
profession - certified inspectors - to perform this task. Some local governments use 
their code enforcement powers to assure that storm water systems are maintained 
(once they discover a problem). Other cities have considered using the renewal of 
Occupational Licenses as a means of assuring that maintenance is performed on 
stormwater systems that serve commercial lands. The City of Tallahassee and Leon 
County, as part of thorough revision of their Environmental Management 
Ordinances, established a storm water operating permit system that requires annual 
inspections and certifications. For local governments with stormwater utilities, a 
credit can be provided to landowners who have maintained and operated their 
storm water system correctly, thereby providing an economic incentive to maintain 
the system. 

4. Public education 

Whether we live, work, recreate, or travel in a watershed, our everyday lives add pollutants 
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to the landscape which are washed off by rainfall and runoff. We are all part of the 
stormwater problem and we must all be a part of the solution. Educating the public about 
stormwater, BMPs, and how our everyday activities can add to the storm water problem is a 
continuous need, not only to reduce the effects of these pollution sources, but also to gain 
citizen understanding and support for stormwater and watershed management programs. and 
especially funding. Local governments can help by developing or implementing programs 
such as "Eco-Neighborhoods", which have been used to help reduce stormwater pollution to 
the Indian River Lagoon. 

The public should understand that using native plants helps to reduce the need for fertilizers, 
pesticides and water for irrigation. Just as importantly, these steps help save time, energy, 
and money. Citizens must understand that fertilizing lawns and then heavily watering the 
lawn only causes the fertilizer to run off or seep into the ground water, creating nutrient 
problems in local water bodies. Local governments can work with state agencies, the 
WMDs, and the Cooperative Extension Service to develop demonstration projects such as 
native landscapes or "Florida Yards". The CES also has developed a program called 
"Environmental Landscape Management" which seeks to educate Floridians about how they 
can reduce water use and pollutant loadings from their landscaping. To assist in this effort 
the CES has developed FAIRS - the Florida Agriculture Information Retrieval System - that 
allows citizens to go to their local extension agent to obtain information about almost any 
plant used in landscaping. 

Citizens should know how a swale works, and that it's all right for water to stand in a swale 
or a depressed area for a day or two. They need to understand that swales and storm sewers 
are not receptacles for grass clippings, tree limbs or other debris, and that used oil and other 
liquids should not be dumped into these conveyances, since these materials are carried 
directly into nearby lakes, rivers or bays. Local governments can initiate programs to stencil 
storm drains "DUMP NO WASTES - DRAINS TO LAKE (RIVER, BAY)" to alert the 
public to the relationship of these drains to water quality problems. Youth groups and civic 
organizations have been very helpful in conducting these types of programs 

Citizens, especially those who live on water bodies, can become involved in the monitoring 
of receiving waters. Lake Watch, a volunteer monitoring program administered by the 
University of Florida, is an excellent example. Citizens receive training on the proper 
collection and storage of water quality samples from Lake Watch staff members. Once 
trained, they receive sampling equipment, including water sampling bottles that are shipped 
to the lab for analysis. Citizens participating in Lake Watch receive an annual report about 
the water quality of their lake. Similar volunteer monitoring programs have been started by 
the SWIM programs around the state. 

5. Legal Issues - The Local Government Stonnwater Ordinance 

An important component of the local stormwater management program is its legal 
foundation. Since Florida's stormwater program involves a partnership among the DEP, 
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WMDs and local governments, it is important that the local government stormwater 
ordinance complement, not duplicate the storm water design and permitting requirements of 
the DEP and WMD regulations. 

The type and complexity of a local government storm water ordinance will depend upon the 
size and complexity of the local stormwater management program, which depends greatly 
upon the financial and technical capabilities of the local government. Because of the state's 
stormwater permitting regulations, most local government storm water ordinances can be 
relatively simple, focusing on components of storm water management, such as prohibiting 
non-stormwater discharges, inspections, operation and maintenance, operating permits, and 
compatibility of individual stormwater systems with the local government's storm water 
master plan. In most cases, the local stormwater management ordinance will simply be a 
part of the local government's land development regulations (LDRs). In fact, a major 
objective should be to fully integrate the local government's stormwater requirements with 
other LDR sections such as those on tree protection, landscaping, natural area set asides, and 
site plan review. 

As a minimum, local stormwater LDRs should include provisions: 

• Assuring that a state stormwater permit, issued by either DEP or a WMD, has been 
obtained prior to the issuance of local clearing, grading or building permit, unless 
the project is exempt. A state storm water permit is needed before land clearing 
begins. 

• Prohibiting the discharge of wastewaters and substances other than stormwater 
into the local government-owned stormwater system. These types of discharges are 
very prevalent in larger or older cities and from land uses such as automobile service 
stations, repair shops, radiator shops, etc. These non-stormwater discharges often 
represent a large source of pollutant loading that can be eliminated without 
construction of new stormwater management systems. 

• Assuring that stormwater systems are inspected annually (by either local government 
staff, a registered professional engineer, or a state certified inspector once this 
program is implemented) and that they are being maintained and operated properly. 
An excellent way of doing this is to establish a Stonnwater Operating Pennit 
System such as the one in Tallahassee. By assuring that stormwater systems are 
properly maintained and operated, local governments can help to reduce the 
stormwater pollutant loadings discharged from the local government's stormwater 
system, thereby reducing their liability and the need for retrofitting. 

• Authorizing fees for services provided by local government staff such as reviewing 
plans, issuing permits, inspections during the construction process, inspections after 
the storm water system is in operation, and compliance and enforcement activities. 
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• Dedication of storm water systems to the local government. Consideration should be 
made for a "warranty period" during which the developer must provide all necessary 
repairs and maintenance before the local government is responsible for maintenance. 

• Assuring that the potential storm water quantity effects (flooding) of a project are 
addressed properly if the local government is located within the area served by the 
Northwest Florida Water Management District or if a project is exempt from the 
MSSW regulations of a WMD. 

• Providing authority for local government staff to enter private property to conduct 
inspections or conduct monitoring of storm water systems. 

• Providing authority for the local government to enforce the provisions of state or 
local storm water permit requirements, including the authority to issue stop work 
orders and administrative fines. The enforcement process and an appeals process 
should be included in the local storm water LDR. 

In some circumstances, a local government may develop and implement a more 
comprehensive local storm water management program that requires a more detailed and 
complex storm water ordinance. For example, a local government may want to require 
control of post-development storm water volume in certain basins, or may want to require 
more stringent storm water treatment -- such as requiring the treatment level specified for 
Outstanding Florida Waters for all dischargers within a basin draining to an OFW rather than 
just for storm water systems directly discharging to the OFW. Before implementing such 
requirements in a local stormwater LDR, the local government should request the WMD to 
adopt basin-specific criteria that will address the special concerns of the local government. 
Again, it is important that the local stormwater program and ordinance {:omplements but does 
not duplicate state stormwater permitting requirements. 

To assist local governments in developing stormwater LDRs, several "model ordinances" 
have been developed by various state agencies or water management districts including: 

• Stormwater Management and Treatment, Issue I in a series of papers for the 
Southwest Florida Water Management District SWIM Model Ordinance Project 
(1991). This project also developed model ordinances for regulating on-site 
wastewater management systems, vegetative buffer wnes, wildlife corridors, erosion 
control and bank stabilization, environmentally sensitive aquatic habitats, and docks 
and other appurtenant structures 

• Model Stormwater Management Ordinance for the Indian River Lagoon Basin, 
prepared by the Marine Resources Council for the SJRWMD (1992). 

• Model Stormwater Runoff Control Ordinance, prepared by the Eastern Law Center, 
University of Florida (1980). 

• Model Land Development Code for Florida's Cities and Counties, prepared by the 
Center for Governmental Responsibility, University of Florida for the DCA (1989). 
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• Environmental Management Ordinance, City of Tallahassee (1992) 

6. Funding For Local Stormwater Management Programs 

One of the primary reasons that local governments have such large stormwater management 
needs is the lack of funding typically available for this community service. During the 
development of the local government budget, other services such as the police or sheriff s 
department, fire department, emergency medical department, etc., almost always receives a 
higher priority and funding than does storm water management services. The multiple 
demands for these services creates a tremendous burden which often exceeds the fmancial 
capabilities of the local general revenue fund, which is heavily dependent upon limited 
property taxes. Other traditional funding sources for stormwater management include local 
option sales taxes, local option gas taxes. If state and local governments are to solve our 
storm water problems, a dedicated alternative source of money is essential. The user fee 
system, which has been successful for water and wastewater infrastructure improvements, 
offers a positive funding alternative for storm water management. 

An effective and equitable alternative for stormwater management financing is the creation of 
storm water utilities which rely on user fees rather than tax revenues. The stormwater 
utility is user oriented, with costs allocated according to the contribution of a parcel of land 
to the need for stormwater services. Each parcel of land within a local government's 
jurisdiction is assessed a charge based on its stormwater characteristics. Charges typically 
are determined according to the parcel's size and its percent of impervious or paved area. If 
desired, adjustments (credits) can be built into the fee structure for properties which have on-
site stormwater systems, if they are maintained and operated properly. 

The stormwater utility concept is not particularly new. Bellevue, Washington and Boulder, 
Colorado implemented stormwater utilities in 1974. Recognizing the need for an alternative 
funding source, the Florida Legislature created Section 403.0893, F.S., in 1986, authorizing 
local governments to establish storm water utilities or stormwater management benefit areas, 
and to use the Chapter 197, F. S., process for assessing fees. 
Tallahassee established Florida's first stormwater utility in 1986. Today, more than 50 local 
governments throughout the state have established one. 

A successful stormwater management financing program must be based on a community's 
individual characteristics and needs. To establish a storm water utility local governments 
should conduct an extensive public participation and education program to gain citizen 
support. Citizens must understand how their properties contribute to the community's 
stormwater problems, and the need for storm water infrastructure. They must understand that 
the stormwater utility is a user fee, not a tax. They must understand that the stormwater fee 
is much more equitable than property taxes, since the fee is based on the amount of 
impervious surface a parcel of land contains. Usually it is advantageous to adopt a small fee 
(ie, $1-3/month for a single family home) at first. These funds can be used to pay for the 
development of a master storm water plan. Once the cost of stormwater capital improvements 
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is known, then the fee can be increased gradually to pay for them or to finance bonds. 

In implementing storm water utilities, experience has shown that the public will accept this 
concept if the program includes the following components: 

• Phasing Out General Fund Contributions. This allows a gradual transition to a 
full utility, usually over a five year period. 

• Establishing a User Fee System. User charges are set to cover the storm water 
program's annual construction, operation, maintenance, staffing and debt service 
requirements. 

• Establishing a Developer Contribution System. Developer contributions represent 
a major source of capital for building new stormwater management systems. 
Developer contribution methods include: 

• Subdivision dedications require a developer to build stormwater 
management systems and dedicate them to the utility upon completion of the 
subdivision. 

• Fees-In-Lieu-Of require a developer to pay an stormwater impact fee for the 
capital improvements needed to service the development or pay a portion of 
the cost of regional storm water system that will benefit the development. 

• Availability Charge recovers a debt service charge on a previously built 
system which will serve the new development. 

• Establishing a Pennit Fee System. While the revenues from operating permit fees 
are fairly minimal, they can help to pay for staff who inspect stormwater systems. 

A primary advantage of the stormwater utility financing system, compared to traditional tax-
based fmancing methods, is the creation of a new, dedicated revenue stream, a welcome 
addition in times of tight budgets. This steady revenue source also ensures that funds will be 
available to support the local stormwater program, allowing a rational, planned approach to 
stormwater management. Finally, another important advantage is the equity of recovering 
service costs from those who use the stormwater facilities, or make them necessary in the 
first place. 

Local governments should try to leverage local funds with those that may be available from 
federal or state programs. Federal grant funds, such as Section 104(b) and 2050) grants 
from the EPA, occasionally can be obtained to help pay for stormwater management planning 
and infrastructure. However, many EPA grants have restrictions that limit their utility for 
stormwater management such as those available under the Section 319 Nonpoint Source 
Management Program or the Section 314 Clean Lakes Program. Other federal funding 
sources include programs administered by the U.S. Army Corps of Engineers and 
Community Development Block grants. Nearly all federal grants include requirements for 
matching funds. Similarly, state programs such as the State Storm water Demonstration 
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Grant program, which has not received legislative appropriations since 1989, SWIM or 
WMD cooperative programs also require local matching funds. Often these programs give 
priority to and provide higher cost-sharing ratios to local governments which have 
implemented stormwater utilities. Other potential funding sources for stormwater 
management include local boat registration fees and possibly the Florida Game and 
Freshwater Fish Commission. Finally, since most stormwater management practices are land 
intensive, the state's land acquisition programs may also be useful in obtaining money to 
purchase land that could 'be 'Used for multiple'purposes including stormwater management. 
Some of these programs are identified in Table 1. 

Table 1. Land Acquisition Programs 

ADMlNlSTERING AGENCY 

Conservation & Recreational Lands Dept. of Environmental Protection 

Save Our Rivers Water Management Districts 

Florida Communities Trust Dept. of Community Affairs 

Rails to Trails Dept. of Environmental Protection 

Right of Way Acquisition Florida Dept. of Transportation 

Florida Boating Improvement Fund Dept. of Environmental Protection 

Florida Recreational Development Dept. of Environmental Protection 
Assistance Program 

Land and Water Conservation Fund Dept. of Environmental Protection 

Fish and Wildlife Habitat Trust Fund Game and Fresh Water Fish Commission 

7. City of Orlando Stormwater Management Program - A Model. 

Many of the above elements of a watershed-wide master stormwater planning approach are 
being implemented by the City of Orlando -- which was named EPA's national stormwater 
city of the year in 1992. Orlando adopted an excellent local stormwater ordinance, 
developed a fine community education program, implemented a stormwater utility, and 
developed a prioritized urban lake management program (16). One of the most innovative 
programs is the Southeast Lakes Project which is designed to correct flooding problems and 
to reduce stormwater pollutant loads to 15 urban lakes and 58 drainage wells which convey 
untreated stormwater to an aquifer. A corrective watershed management plan was developed 
cooperatively by the city, its consultants, the Department of Environmental Regulation and 
the St. Johns River Water Management District. The project was started not because of 
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enforcement of water quality standards but because of a loss of beneficial uses and local 
citizen desires and perceptions. Modifications to the existing stormwater systems will be 
made over a fifteen-year period with treatment requirements based on "net environmental 
improvement" and total watershed load. 

One of the most important aspects of the project is the use of innovative BMP designs which 
promote multiple objectives and take advantage of city-owned properties. At Al Coith Park, 
a spreader swale will-be built -on the -park'lil'erimeter. When it rains, runoff will enter and 
fill the swale, overtopping the sidewalk berm, then flow in sheet flow across the grassed 
parkJand, where it will percolate into the ground. At Lake Greenwood, the surrounding 
city-owned land was converted into an urban wetland and expanded lake. The wetland and 
lake is a complex treatment train which incorporates many BMPs into a very aesthetically 
pleasing storm water system and park that even includes reuse of storm water to irrigate the 
park and adjacent city-owned cemetery. Near the Citrus Bowl, a packed-bed wetland filter 
has been installed that will treat water from Lake Clear during times of no rainfall. At the 
new arena for the city's professional basketball team, alum injection within a stormsewer 
provided treatment for an already developed 305-acre basin which included the 42 acre arena 
site at a cost of about one-fourth of what it was going to cost to treat only the arena site 
using traditional BMPs. In addition to imprOVed storm water management, the citizens are 
receiving added benefits of recreation and open space. Just as importantly, the retrofitting 
project has stimulated redevelopment and renovation of existing properties thereby providing 
citizens with economic benefits as property values rise. 

CONCLUSIONS AND RECOMMENDATIONS 

In building a an effective watershed management framework one must establish clear goals 
for the overall program. Some important goals include: . 

• providing opportunities for preventive non-structural controls in addition to structural 
controls that can help to mitigate the impacts of human activities within a watershed; 

• establishing clearly defined, holistic natural resource management goals; 
• setting priorities, both in terms of a long term legislative agenda, and by targeting 

watersheds; 
• encouraging public education and participation so that everyone "buys in" and feels 

that they are a part of the solution; 
• integrating all available tools and resources into a coordinated, cost-effective, 

cooperative approach; 
• finding dedicated funding sources outside the main funding stream (also known as 

"general revenues") so that the watershed management programs do not compete 
against law enforcement, education or other high priority societal needs. 

Florida has established a wide variety of laws, regulations and programs at the state, regional 
and local levels to protect, manage and restore the state' s incredibly valuable yet vulnerable. 
natural resources, especially its water resources. There is no doubt that these programs have 
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been effective in helping to reduce adverse effects on natural resources caused by the state's 
rapid and continuing growth over the past twenty years. However, even with the 
implementation of these programs, many of Florida's natural resources are severely strained 
or degraded. Some of these adverse effects can be attributed to activities that occurred 
before the implementation of modern watershed management programs, such as the 
channelization of the Kissimmee River and the creation of the vast drainage canal network 
south of Lake Okeechobee, both of which are contributing to the decline of Lake 
Okeechobee, the Everglades and Florida Bay. Other adverse impacts, though, are directly 
related to the state's rapid growth and development during the last twenty years. These 
include water supply problems, water quality problems, sediment contamination, declining 
habitat, and impacts on endangered species such as the manatee and the Florida panther. 

Why are these adverse effects still occurring given the wide range of watershed management 
programs that have been implemented in Florida? What could be done to reduce these 
effects and possibly restore already degraded areas? Following is a list of program 
deficiencies and recommendations to correct them: 

I. While the statutes enacted by the Legislature may be good, insufficient resources have 
been provided to the governmental entities that are supposed to implement the programs. 
The state's reliance upon sale tax as it's primary means of raising .. general revenues" means 
that state revenues are tied closely to economic conditions. Relying upon such sources 
during a recession, especially when population growth is still occurring, means that the state 
budget is nearly always in crisis. Dedicated sources of funding are needed if watershed 
management programs are going to compete for limited state resources and have adequate 
resources to actually achieve their intended benefits. 

2. The statutes and programs are not fully integrated, leaving gaps in both land planning and 
water planning programs. In particular, there is a need to better integrate water and land 
planning and regulatory programs. The local government growth management program 
should be more closely connected to state and regional water management programs. The 
requirements set forth in State Water Policy and in the District or State Water Management 
Plans should be used by local governments in their land use planning programs. These local 
plans need to be consistent with state, regional and local programs. 

3. Greater emphasis must be placed on assuring the long- term maintenance and operation of 
storm water management systems. Since these systems are a part of the local infrastructure, 
local government needs to take a more active role in this area. Establishing storm water 
operation permits as part of a stormwater utility funded program is an excellent way of 
providing an economic incentive to a land owner to maintain and operate an on-site 
stormwater management system properly. 

4. Greater emphasis must be placed on erosion and sediment control on construction sites 
and on utility installation projects. A major deficiency is assuring the regular inspection of 
erosion prevention and sediment control practices. Implementation of a training and 
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certification program for inspectors and contractor supervisors, similar to the Certified 
Construction Reviewer Program in Delaware, will help. 

5. Retrofitting existing drainage systems to reduce their pollutant loading is one of the 
biggest, most difficult, and most expensive challenges the state has faced. A major problem 
in meeting this challenge is the need to develop new storm water treatment techniques that are 
not land intensive. This will require funding of demonstration projects and for research on 
new techniques. 

6. While Floridians are among the most educated citizens in the country with respect to 
water resources and storm water management issues, more education is needed to help gain 
citizen support for watershed management programs. The state's Environmental Education 
program needs to focus on establishing a comprehensive natural resources marlagement 
curriculum that begins in kindergarten and continues all the way through high school. 
Additionally, because of the large number of people who are moving to Florida, especially 
retirees, continuous education programs are needed to educate these people about the 
vulnerability and importance of Florida's natural resources. 

If Florida's stormwater/watershed management program is to be successful in preserving, 
maintaining and restoring the state's surface and ground waters, education of elected 
officials, state agency managers, and the public must be a priority. Public participation and 
support are essential in building a consensus. Many of the issues addressed by watershed 
management programs are complex and not easily demonstrated. Managers of stormwater 
and other nonpoint sources of pollution, unlike the managers of traditional point sources of 
pollution, can not point to pipes that continuously discharge effluents. Therefore, promoters 
of watershed management programs must use multi-media .presentations to not only educate 
but also to entertain. You must sell the need for watershed management. 

In developing, selling, establishing and implementing a watershed management framework 
and associated programs, it is important to keep in mind "the big Cs of watershed 
management:" (1) 

1. COMPREHENSIVE management of people, land use, natural resources, water 
resources, and infrastructure throughout a watershed. 

2. CONTINUITY of storm water and watershed management programs over a long 
period is required to correct existing problems and prevent future ones. 

3. COOPERATION between federal, state and local governments; cities and counties; 
the public and the private sectors; and of all citizens is essential. 

4. COMMUNICATION to educate ourselves and elected officials about how we are 
all part of the problem and how we can and must be part of the solution. 

5. COORDINATION of stormwater retrofitting to reduce pollutant loading and of 
other natural systems restoration activities with other proposed infrastructure 
improvements (road projects) or development and redevelopment projects to 
maximize benefits and cost-effectiveness. 
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6. CREA TIVITY in BMP technology, in funding sources, and in our approach to 
solving these complex, costly problems. . 

7. CONSISTENCY in implementing laws, rules and programs nationally and 
statewide to assure equity and fairness for everyone. 

8. CASH in large amounts and over a long period of time will be needed to correct 
existing problems and prevent future ones. 

9. COMMITMENT to solving our current problems and preventing future ones so 
that·we can assure that our ·children will have a bright future depends on whether 
we are willing to put our money where our mouths are. 
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APPENDIX 1 

CHRONOLOGY OF THE EVOLUTION OF FLORIDA'S 
STORMW ATER/WATERSHED MANAGEMENT PROGRAM 

Following is a chronology of the establishment and revision of Florida statutes and 
programs that are considered cornerstones of the state's overall watershed management 
efforts. As such, this chronology traces the evolution of Florida's watershed management 
program. 

1970 • Chapter 370, Florida Statutes (F.S.). Created the Coastal Coordinating Council 
which was the first state effort at integrating state/regional programs in the protection and 
use of coastal resources. Initial efforts from 1970-1975 focused on a comprehensive 
resource-based coastal protection program. 

1972 Package of land and water planning, regulation and acquisition programs: 
• Chapter 380, F.S. Creates the Developments of Regional Impact (DRI) 

and Areas of Critical State Concern (ACSC) land planning and management programs. 
• Chapter 373, F.S. The Florida Water Resources Act, establishes the state's five 

regional water management districts; designates the Department of Pollution Control as the 
oversight agency for the WMDs; requires the development of a state water plan; and allows 
for the regulation of the water resource. WMDs financed by ad valorem property taxing 
authority of up to 1 mil ($11$1000 value) which is set in the Florida Constitution. 
NWFWMD millage capped at .05 mil. 

• Chapter 259, F.S. The Land Conservation Act establishes a program, 
commonly known as the Environmentally Endangered Lands Program, which authorizes the 
state to purchase critical and sensitive lands. Envisioned as a 10 year long program investing 
$200 million. Funded by the sale of state bonds. 

1973 • Chapter 403, F.S. The Florida Environmental Protection Act renames 
the Department of Pollution Control as the Department of Environmental Regulation and 
broadens its powers, duties and programs. This law is the state's general environmental 
protection act. It is amended almost annually as new environmental concerns and needs arise 
and as existing programs evolve. 

1975 • Chapter 163, F.S. The Local Government Comprehensive Planning Act, 
the state's first growth management legislation, was recommended by the first Environmental 
Land Management Study Committee (ELMS I). The law requires all cities and counties to 
prepare a comprehensive plan which are submitted for review to the state's land planning 
agency, the Department of Community Affairs, which in turn sends the plans to other state 
agencies for review and comment. However, the LGCPA contains no "teeth". Local 
governments are under no statutory requirement to revise their plans by incorporating the 
comments and recommendations made by the state reviewing agencies. Furthermore, they 
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are not required to pass land development regulations to implement their plans. 

1976 • Implementation by EPA and the states of Section 208 of the 1972 Clean 
Water Act, requiring the development of Areawide Water Quality Management Plans. The 
first national program directed at the assessment and control of nonpoint sources of pollution. 
In Florida, millions of federal grant dollars allows the DER and 12 "Designated Area 
Agencies" to undertake extensive research on nonpoint source impacts, sources, controls, 
control effectiveness and costs. This data provides the scientific basis fer the development 
and implementation in 1982 of a statewide rule that requires treatment of stormwaler for new 
development and redevelopment projects.· 

1978 • Chapter 380, F.S., amended, adding Part II, the Florida Coastal 
Management Act which requires establishment of a program, based on existing statutes and 
rules, to serve as a basis for receiving federal approval under the Federal Coastal Zone 
Management Act of 1972. After approval of the program by NOAA-Office of Coastal Zone 
Management, federal grants fund many initiations to better protect and manage coastal 
resources. One particular initiative establishes an estuarine watershed management program 
with emphasis on sediment mapping. This project leads to the development of innovative, 
reliable coastal sediment sampling, analytical and assessment techniques. 

1979 • First components of the state's Areawide Water Quality Management 
Plan, the Agriculture NPS Plan and the Silviculture NPS Plan, are submitted to and approved 
by EPA. These call for a non-regulatory approach with a regulatory backstop if BMPs 
required by farm conservation plans are not implemented or if the forestry BMPs required by 
the state's adopted Silviculture BMP Manual are not followed. 

• Chapter 17-4.248, Florida Administrative Code (PAC), the state's 
first Storm water Rule, is adopted by the state Environmental Regulation Commission (ERC) 
as a rule of the DER. This rule is intended as a temporary regulation until on-going research 
on BMP design and effectiveness is completed. The rule's adoption is controversial but data 
collected during from 208 program studies conclusively show that stormwater runoff, 
especially from urban land uses and highways, is a "pollutant" and therefore should be 
controlled. Florida's continuing rapid growth makes it imperative that treatment of 
stormwater, using BMPs, be required for new stormwater discharges that would be "a 
significant source of pollution" . 

• Chapter 253, F.S., amended to establish the Conservation and 
Recreation Land (CARL) Trust Fund which provides additional funding for the purchase of 
Environmentally Endangered Lands and other lands deemed appropriate and in the public 
interest by the Governor and Cabinet. 

1981 • Through action taken by the Governor and Cabinet, the Save Our Coasts 
land acquisition program is established. The program proposes to spend $200 million over 
10 years to purchase coastal lands such as beaches, shorelines and sensitive areas. Funding 
is provided by the sale of state bonds backed by documentary stamps as authorized in 
Chapter 375, F.S., which sets policy on how the Land Acquisition Trust Fund is to be 

49 



administered . 
• Chapter 373, F.S., is amended with the creation of the Save Our 

Rivers land acquisition program. Administered by the WMDs, this program proposes to 
spend $320 million over 10 years to purchase wetlands, floodplains and other lands necessary 
for water management, water supply and the conservation and protection of water resources. 

1982 • Chapter 17-25, FAC, is adopted by the ERC after two years of rule 
adoption workshops and 29 official rule drafts. The rule is technology-based rather than 
water-quality based, although the state's water quality standards remain as a backstop should 
a stormwater discharge be causing violations. A performance standard of 80 % average 
annual load reduction is recommended based on BMP effectiveness and cost data, and to 
establish equity with the minimum treatment levels for point source discharges. The rule 
creates design criteria for various types of BMPs including retention, detention with 
filtration, and wet detention. The rule creates "general permits" for certain types of BMPs 
(ie, retention, detention with filtration) if they are built to the design criteria. 
Implementation of the rule is delegated to the South Florida Water Management District 
allowing stormwater treatment requirements to be merged with stormwater quantity (flood 
control) requirements in one permit. 

1984 • Chapter 403, F.S., is revised to create Section IX which is known as 
the Henderson Wetlands Protection Act. This legislation expands the authority of the DER 
to protect wetlands; establishes administrative procedures to allow landowners to obtain 
legally binding "wetland lines"; allows the DER to consider fish and wildlife habitat, 
endangered species, historic and archaeological resource and other relevant concerns in 
wetland permitting; allows the use of certain wetlands for incorporation into domestic 
wastewater and stormwater management systems; transfers wetland regulation for agriculture 
and forestry activities to the WMDs; requires theWMDs to protect isolated wetlands and 
consider fish and wildlife habitat requirements. 

• SWFWMD receives delegation of the Stormwater Rule. 
• In the late 1970s and early 1980s, an extensive appraisal of 

Florida's growth management system was undertaken which concluded that the existing 
system was not working. Shaped by the Final Report of the Governor's Task Force on 
Resource Management (1980) and the second Environmental Land Management Study 
Committee (ELMS II), a totally new blueprint for managing growth emerged. The ELMS II 
Committee recommended a comprehensive package of integrated state, regional and local 
comprehensive planning, reforms to the DR! law, and coastal protection improvements. The 
Legislature responded between 1984 and 1986 by enacting several laws: 

• Chapter 186, F.S. The State and Regional Planning Act mandates the 
Governor's Office to prepare a State Comprehensive Plan and present it to the 1985 
Legislature. It also requires the preparation of regional plans by the state's 11 Regional 
Planning Councils and provides $500,000 to them for plan preparation. 

1985 • Chapter 187, F.S. The State Comprehensive Plan originally is 
envisioned to be a leadership document -- the foundation of the entire planning process --
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with strong, measurable and strategic goals that will set the course for Florida's growth over 
tl'e next ten years. Each state agency is to prepare an Agency Functional Plan, based on the 
State Plan, upon which its budget appropriations will be made. Unfortunately, one of the 
most important elements of the State Plan, the development and adoption of a capital plan 
and budget is never prepared. However, the plan contains important goals and policies in 25 
different elements, including water resources, coastal & marine resources, natural systems & 
recreation, air quality, waste management, land use, mining, agriculture, public facilities and 
transportation. 

1985-86 
• Chapter 163, F.S., is amended with enactment of the Local Government 

Comprehensive Planning and Land Development Regulation Act of 1985. This law requires 
all local governments to prepare local comprehensive plans and implementing regulations, 
which must be consistent with the goals and policies of the state and regional plans. 
Numerous state and regional agencies review the local plans and submit their objections, 
recommendations and comments to the Department of Community Affairs for transmittal to 
the local government. This time the local plans must be revised to incorporate the 
objections, recommendations and comments. Furthermore, local governments face sanctions 
from the state which could result in the loss of state funding if adopted local plans are not 
consistent with the state and regional plans. 

1986 • Chapter 403.0893, F.S., is created as the only surviving section of a 
stormwater management bill that was developed over a ten month process. The bill was an 
attempt to put into statute a cost-effective, timely process to retrofit existing drainage systems 
to reduce the pollutant loadings discharged to water bodies. Only the section creating 
explicit legislative authority for local governments to establish stormwater utilities or special 
storm water management benefit areas is enacted . 

• The St. Johns River Water Management District adopts Chapter 40C-42, FAC, and 
the Suwannee River Water Management District adopts Chapter 40B-4, FAC. Adoption of 
these two storm water management regulations and the addition of staff to implement these 
programs allows DER to delegate administration of its stormwater treatment rule to these 
WMDs allowing the Department's stormwater quality permit to be combined with the 
Districts' storm water quantity permit. 

1987 • Chapter 373, F.S., revised to add a new section, the Surface Water Improvement 
and Management (SWIM) Act, establishes six state priority water bodies. It directs the 
WMDs, under DER supervision, to prepare a priority water body list and develop and adopt 
comprehensive watershed management plans to preserve or restore the water bodies. 
Provides $20 million from general revenue sources and requires a match from the WMDs. 
Does not establish a dedicated funding source making the program dependent upon uncertain 
annual appropriations from the legislature. 

1988 • Chapter 17-43, FAC, the SWIM Rule, is adopted by the ERC. It sets forth factors 
to consider in the selection of priority water bodies, specifies the format for SWIM plans to 
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assure some consistency, and establishes administrative processes for the development and 
adoption of SWIM Plans by the WMDs and for their submittal to DER for review and 
approval. 

• The State Nonpoint Source Assessment and Management Plan, prepared pursuant to 
Section 319 of the Federal Clean Water Act, is submitted to EPA and approved. This 
qualifies the state for Section 319 NPS Implementation grants which are used for BMP 
demonstration projects and to refine existing NPS management programs. The delineation of 
the state's ecoregions "(based on river systems), selection of ecoregion reference sites, and 
modification of EPA's Rapid Bioassessment Protocols and metrics for use in Florida is 
initiated. 

1989 • Chapters 373 and 403, F.S., are revised as part of the 1989 Stormwater Legislation. 
The legislation clarifies the storm water program's multiple goals and objectives; sets forth 
the program's institutional framework which involves a partnership among DER, the WMDs 
and local governments; defines the responsibilities of each entity; addresses the need for the 
treatment of agricultural runoff by amending Chapter 187, F.S., to add a policy in the 
Agriculture Element to "eliminate the discharge of inadequately treated agriCUltural 
wastewater and storm water" ; further promotes the watershed approach being used by the 
SWIM Program; attempts to integrate the stormwater program, SWIM program, and local 
comprehensive planning program (but doesn't succeed); establishes State Water Policy, an 
existing but little used DER rule, as the primary implementation guidance document for 
storm water and all water resources management programs; and creates the State Stormwater 
Demonstration Grant Fund as an incentive to local governments to implement storm water 
utilities and provides $2 million. 

1990 • Chapter 17-40, FAC, State Water Policy undergoes a total revision and 
reorganization so that it can be used as guidance by all entities implementing water resource 
management programs and regulations. Section 17-40.420 is created and includes the goals, 
policies and institutional framework for the state's stormwater management program . 

• Chapter 375, F.S., is amended with the creation of Preservation 2000, a ten year 
land acquisition program with a goal of spending $300 million per year. The legislation 
divided available annual funding among seven programs: CARL, SOR, Florida Communities 
Trust, State Parks, State Forests, State Wildlife Areas and Rails to Trails. Funded the first 
year by state bonds backed by an increase in the documentary stamp fee. Unfortunately, a 
long term dedicated funding source is not identified making the program subject to annual 
legislative appropriations. Between 1972 and 1991, the state's land acquisition programs 
have invested over $1.5 billion to buy over 1.2 million acres. Equally important, as a result 
of the state land acquisition programs, fourteen Florida counties have created local programs 
that currently commit up to $600 million for land conservation. Revenue sources for these 
local land acquisition programs include local option sales tax, impact fees, added property 
taxes, and local bonds. 

1991 • Chapter 40C-42, FAC, is completely revised by the SJRWMD to modify the design 
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criteria for storm water treatment BMPs so that they will achieve the minimum treatment 
levels set in State Water Policy. Stormwater reuse becomes essential for developments 
discharging to Outstanding Florida Waters. 

• Chapter 40C-44, FAC, is adopted by the SJRWMD to regulate certain agricultural 
pumped discharges (formerly regulated as industrial wastewater) and establishes design and 
performance criteria for these agricultural stormwater management systems. 

• The SWFWMD initiates development of an agricultural storm water management 
program for certain types of agricultural activities including row crops and citrus. The 
program includes regulatory incentives to obtain technical assistance from USDA-SCS or 
other qualified individuals to prepare and implement a farm specific resource management 
plan that contains certain required BMPs. 

1992 • DER and the WMDs, in response to increasing demands on the state's waters and 
the increasing number of water quantity and quality problems, begin the development of 
District Water Management Plans. Collectively these District plans, together with the DER's 
plan, will create the State Water Management Plan. These plans are based on the goals and 
policies set in State Water Policy and in the State Comprehensive Plan. For each of four 
major areas (water supply, water quality, flood protection, natural systems protection), four 
key planning steps will occur: a resource assessment to identify current or anticipated 
problems; an examination of options; a declaration of policy; and designation of 
implementation strategies. 

• Section 314 Federal Clean Lake Program Lake Assessment Grant is obtained to 
initiate the delineation of lake ecoregions, select lake ecoregion reference sites, and 
test/validate lake bioassessment sampling protocols and metrics. 

1993 • Chapters 373 and 403, F.S., are revised extensively as part of the DERlDNR 
(Dept. of Natural Resources) merger to create the Department of Environmental Protection 
(DEP) and as a part of the Environmental Permit Streamlining bill. The goals of the 
streamlining bill are to eliminate duplication, especially in permitting; increase administrative 
and environmental effectiveness by increasing delegation of programs from DEP to the 
WMDs; and assure greater program consistency and integration. Key specific actions of the 
bill include: 
• moving the "Wetlands Protection Act" from Chapter 403 to Chapter 373, F.S., 

thereby delegating the wetland resource permits to the WMDs except for 
certain projects that require other types of DEP permits. 

• merging the existing surface water/storm water management permit with the 
wetland resource permit to create an "environmental resource permit. 

• redefining wetlands based on their hydrology, vegetation and soils, and 
requiring the development of a single wetland delineation method that will 
be used by the DEP, WMDs and local governments. 

• Recommendations of the third Environmental Lands Management Study Committee 
(ELMS III) are enacted into law (with a 180 page Act) thereby amending several state laws. 
The Act seeks to strengthen the state planning process by: 
• requiring the Governor to biannually review and analyze the State 
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Comprehensive Plan and recommend any necessary revisions. 
• requiring the Governor to prepare a new growth management portion of the 

State Comprehensive Plan. This is to provide a more detailed and strategic 
state policy guidance for state, regional and local governments in 
implementing the State Plan. It is to identify urban growth centers; set 
strategies to protect identified areas of state and regional environmental 
importance; and provide guidelines for determining where urban growth is 
appropriate and should be encouraged. The growth management document must 
be adopted by the Legislature. However, to what extent local comprehensive 
plans, state agency strategic plans, and regional policy plans must be 
consistent with the State Plan is unknown - to be recommended by the 
Governor and adopted as law by the 1994 Legislature. 

The Act also provided greater flexibility and less requirements in local comprehensive 
plans for small cities (::;; 5000) and counties (::;;50,000); streamlines the plan amendment 
process by limiting the types of revisions requiring state review and approval; strengthens the 
local plan evaluation and appraisal process; terminates or makes optional the DRI process in 
certain areas and revises the DRI process; and authorizes local option gas tax of up to five 
cents. 
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