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When it rains, most people just think of the inconvenience of getting wet. But what 
happens to the rain after it falls? How does the stormwater affect your neighbors, natural 
resources or public safety? These are questions that regulatory agencies must ask for 
determining compliance of your system with regulatory stormwater permit conditions. 

The following narrative is not intended to fully educate you on the details of stormwater 
regulation and its history. Rather, this narrative is intended to educate you on the available 
types of stormwater management facilities; typical development thresholds that would 
warrant stormwater regulatory agency permitting; and, timing aspects of these permitting 
approaches. Hopefully, the information contained in this paper will help you develop a 
better understanding of the field of stormwater permitting and assist you in identifying 
conditions that warrant your consultants' professional expertise. 

Since the establishment of the Clean Water act in 1972, the regulation of stormwater 
discharge has evolved into a fairly complex and time-consuming process. Stormwater is 
not only described as rainfall related runoff, but also as other forms of surface runoff and 
associated drainage. The impacts of stormwater on lakes, streams, wetlands and associ- 
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ated tributaries, as well as downstream and upstream properties, are closely reviewed by 
permitting agencies. In general, regulatory requirements for stormwater management 
facilities are intended to improve water quality and reduce the rate stormwater runoff. 

STORMWATER REGULATIONS 
AFFECTING THE INDUSTRY 

Stormwater regulations affecting the citrus industry can be found at all levels of govern- 
ment; i.e. local, state and federal. At a local level, your City, or County public works and 
engineering staff, will review proposed design improvements for compliance with their local 
regulations. Local regulations are allowed to be more stringent, requiring more safety 
features than state or federal standards. Local regulations typically do not pose a serious 
constraint to a project's cost or permit timing, but they do add another layer of bureaucracy 
that can marginally increase the size of your stormwater facility and/or increase the cost of 
construction. 

Based on the size of a proposed site modification or development; the anticipated 
impacts of generated stormwaters; and, the existence of industrial activity, a project may 
be subject to federal and state stormwater regulations. Currently, applicable federal 
regulatory agencies include the Environmental Protection Agency (EPA) and the U.S. 
Army Corps of Engineers (ACOE). Many of you are probably already too familiar with the 
fact that the EPA regulates the National Pollution Discharge Elimination System (NPDES). 
The NPDES regulates stormwater and pollutant discharges from construction activities 
and/or operation of industrial facilities. The ACOE regulates impacts to the environment, 
i.e. development impacts on wetlands. 

The state agencies are the Water Management Districts (WMD), Florida Department of 
Environmental Protection (FDEP) and the Florida Department of Transportation (FDOT). 
The WMD and the FDEP regulate water quantity and water quality as well as environmen- 
tal impacts from proposed projects. The FDOT only regulates stormwater discharges to 
existing State rights-of-way to ensure a constant or reduced water quantity to State 
drainage systems. Another agency which may have input into stormwater permit applica- 
tions, with the above mentioned state agencies, include the Florida Game and Fresh 
Water Fish Commission. 

Normally, stormwater regulations do not pose a concern to most businesses until 
development changes are proposed. However, the Citrus industry is subject to additional 
federal guidelines; since processors are categorized as industrial facilities and generate 
runoff waters through their daily operations. 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

Established by the EPA, the National Pollutant Discharge Elimination System (NPDES) 
was initially implemented to reduce pollutants from industrial waste facilities and municipal 
treatment plants. However, it was later expanded to include stormwater discharge. The 
EPA's final rule to address stormwater discharge was published November 16, 1990. 
Under this rule, citrus processing activities require implementation of pollutant control 
measures for stormwater point source (or pipe) discharges associated with industrial 
activities, as well as discharges from non-point source or sheet-flow. In response to this 
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requirement The National Juice Producers Association (NJPA) submitted a NPDES group 
application to the EPA which was published in 1995. The multi-sector group application 
approach created an advantage for the members of the NJPA. Under this permit, exten- 
sive stormwater monitoring was not necessary; however, individual group members were 
required to file a Notice of Intent for permit compliance in 1996 and then develop and 
implement a Stormwater Pollution Prevention Plan (SWPPP). The SWPPP requires identi- 
fication of industrial pollutant sources, and practices proposed to minimize or control the 
pollutants associated with plant related stormwater. The EPA believes the reduction of 
industrial stormwater pollutant discharges can be best achieved through Best Manage- 
ment Practices (BMP), focused on pollution prevention. This is addressed by minimizing 
the exposure of industrial activity runoff from the plant stormwater system, and providing a 
well kept facility. As a result of EPA deadlines for the SWPPP, most of the NJPA Citrus 
facilities within Florida have established a SWPPP and have begun implementation of this 
program. However, it is important to note that as changes or expansions to your existing 
facility take place an updated SWPPP must be prepared and implemented. 

Achieving necessary pollutant removal from stormwater runoff requires the separation 
and removal of industrial wastewaters as a Best Management Practice (BMP). BMP can 
be addressed in short term and long term solutions. Short-term water quality control can be 
achieved through good house keeping. For example, the water quality of stormwater runoff 
can improved by: 

Maintenance of equipment to insure oils and grease are not deposited in areas 
where stormwater can wash them downstream. 

Stabilizing bare surface areas with sod or other ground cover to reduce the transport 
of sediments downstream. 

Providing silt fencing or turbidity barriers during construction to protect wetlands or 
surface waters. 

Although short-term solutions are necessary, their practice combined with long term 
BMP will be needed to comply with EPA regulations. Depending on site characteristics, 
stormwater runoff may contain a variety of pollutants; i.e. suspended solids, heavy metals, 
bacteria, pesticides and nutrients. Through physical, biological or chemical processes, 
stormwater management systems can reduce the pollutant loading of stormwater runoff. 
There are several types of stormwater management systems that can be utilized for 
pollutant removal. The following provides a brief description of agency approved 
stormwater treatment systems that can be utilized to address long term BMP: 

"Retention System is defined as a storage area designed to store a defined quantity of 
runoff, allowing it to percolate through the permeable soils into the shallow ground water 
aquifer." This system is generally designed as a man-made or natural pond where 
infiltration of stormwater can be maximized through soil permeability in conjunction with 
low surficial groundwater levels. This system is intended to infiltrate the stormwater from a 
single rainfall event within seventy-two hours; thus the system is normally dry. Due to the 
dependence of infiltration for this system the facility should not be within 100 feet from a 
drinking water supply well. 

"Exfiltration Trench is a subsurface system consisting of a conduit such as perforated 
pipe surrounded by natural or artificial aggregate which temporarily stores and infiltrates 
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stormwater runoff." Similar to the retention system soil and groundwater conditions must 
be favorable for infiltration of a single rainfall event within a seventy-two hour time period, 
and should not be placed within 100 feet of a drinking water supply well. The disadvantage 
to this system is cost, inconvenient accessibility for maintenance, and a short effective life 
span. As a result, exfiltration systems may require replacement within a ten-year period. 
However the advantage to the system is its location. Since an exfiltration system is placed 
underground, this system is ideal for small areas where placement of a retention pond is 
not feasible. Exfiltration systems can be placed under pavement areas such as driveways 
and parking areas, thus not encroaching on development areas. 

Wet Detention systems are the recommended BMP for sites with moderate to high 
surficial groundwater table conditions. This system is a pond area intended to contain 
water at all times. Stormwater runoff collected in the pond is slowly discharged through a 
control structure. The advantage of this system is its ability to utilize physical, biological 
and chemical processes for significant pollutant removal efficiencies. However in order to 
make full use of the systems abilities a residence (detention) time of seven-two hours is 
needed. Since the resident time is a function of the permanent pool volume and the 
location of inflow and outflow structures of the pond, the size and configuration of the pond 
becomes critical in its pollutant removal efficiency. 

"Swales are a man-made or natural system shaped or graded to required dimensions 
and designed for the conveyance and rapid infiltration of stormwater runoff." Similar to the 
retention system, soil and groundwater conditions must be favorable for infiltration of a 
single rainfall event within a seventy-two hour time period, and swales should not be 
placed within 100 feet of a drinking water supply well. Swales are commonly utilized as 
sources of pretreatment for stormwater runoff prior to discharge to another BMP treatment 
facility; i.e. wet detention or retention system. Therefore, besides providing a conveyance 
of runoff to another BMP facility, the swale can improve pollutant loading to downstream 
systems. 

Pervious Pavement is a coarse aggregate concrete material, which contains 15% to 
25% of voids to allow the passage of water and air. Used in place of conventional asphalt 
or concrete pavement, this material can provide infiltration of stormwater runoff. However, 
similar to the retention system, the infiltration is dependent on the underlying soils and 
groundwater levels. This system is best utilized as a pretreatment facility in low traffic 
areas that are relatively flat in grade. High volume traffic or areas prone to high concentra- 
tion of particulate materials tend to clog the pavement voids. 

Wetlands may be utilized as a stormwater management system provided the "system is 
compatible with existing ecological characteristics". This compatibility must relate to water 
quality, stormwater volumes and peak discharge rates. The advantage to utilizing a 
wetland system is that this method makes use of existing low-lying areas without the need 
for extreme construction. Typically, swales are utilized as pretreatment and attenuation 
facilities for wetland stormwater management systems. The disadvantage to this system is 
the cost and uncertainties related to required monitoring programs. 

Each stormwater management facility described above will provide different pollutant 
removal efficiencies. Site specific conditions, system design and maintenance will also 
influence the efficiency of the system@). As a result, the installation of a large single 
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system may not be the most effective way to increase pollutant removal. If a higher degree 
of pollutant removal is desired a combination of systems in series would likely be more 
effective. Known as a treatment train, a series of treatment facilities can optimize pollutant 
removal efficiencies, thereby limiting pollutant discharges downstream. 

In Florida, approximately 90% of all rainfall events are less than one inch. It is this small 
amount of rainfall that washes the highest concentrations of pollutants from the surface in 
the form of stormwater runoff. Therefore, if a stormwater treatment facility was designed to 
store and recover one inch of runoff, we can assume that roughly 90% of pollutant loading 
could be removed from stormwater discharge. According to the Florida Statutes specific 
design and performance criteria for stormwater management systems require at least an 
80% reduction in the average annual load of pollutants that would cause or contribute to 
violations of state water quality standards. This percentage is increased to 95% in areas 
where stormwater discharged to Outstanding Florida Waters. 

The specific treatment volume criteria for each stormwater management system are not 
always the same. Although the one-inch of runoff is good "rule of thumb" for preliminary 
estimation of retrofit projects, the actual required volume for new stormwater systems can 
vary between stormwater treatment facilities, their design and their location. Both long- 
term and short-term water quality considerations must be provided as reasonable assur- 
ances that BMP are being addressed when construction, alteration, operation, mainte- 
nance, removal or abandonment of a system is proposed. 

ENVIRONMENTAL RESOURCE PERMITTING 

When changes to your facility occur or operation or maintenance activities change or 
alter stormwater facility runoff and/or drainage, permits from other state agencies may be 
required. One such permit is known as the Environmental Resource Permit (ERP). The 
State stormwater regulatory agencies which regulate the ERP are the Florida Department 
Environmental Protection (FDEP) and the Water Management Districts (WMDs). Under an 
operating agreement between FDEP and the WMDs regarding the responsibility of the 
ERP process, permitting of water quality and quantity stormwater runoff from proposed 
activities, and, its effect on the environment was divided between to the two agencies. For 
example, development projects that involve industrial waste facilities are permitted through 
the FDEP. Projects such as a parking lot and/or building expansion are permitted through 
the WMD. 

Exclusive of certain subtle design thresholds, the water quality and water quantity 
requirements of the ERP are not much different than the previous state mandated Man- 
agement and Storage of Surface Waters (MSSW) permitting process. (The ERP super- 
seded the MSSW in October 1995). Although there are several types of ERP's, the 
following is a list of thresholds that would require an ERP permit: 

"Construction of 4,000 square feet or more of impervious or semi-impervious surface 
area subject to vehicular traffic. This includes roads, parking lots, driveways and loading 
zones: 

Construction of 5,000 square feet or more of building area or other impervious area not 
subject to vehicular traffic; or 
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... alteration, removal, reconstruction or abandonment of existing stormwater manage- 
ment systems, which serve a project which may be expected to, result in any of the 
following: (a) increase pollutant loadings.. . (b) increase peak discharge rate; (c) decrease 
in onsite or instream detention storage; (d) replacement of roadside swales with curb and 
gutter." 

The first two items above are easy to quantify when new construction is proposed; 
however, permit requirements can get tricky in areas of existing facility alterations and/or 
operation and maintenance changes. In cases such as these the items mentioned above 
may be below the square footage thresholds, however other requirements may trigger a 
permit. These include: changes to surface water runoff, altering of existing stormwater 
facilities or industrial settling ponds, or secondary and cumulative impacts to wetlands. 

The most significant additional permitting requirement of the ERP was the requirement 
to address secondary and cumulative impacts to wetlands. Since October 1995, develop- 
ment projects are required to assess the direct impacts to wetlands and also evaluate how 
the project may lead to indirect or future wetland impacts, and impacts to the adjacent 
upland areas. 

For example, it may be possible to expand to your facility without directly impacting 
existing wetlands. However, in order to make use of this expansion, if the neighboring 
wetlands or their adjacent uplands must be traversed, then you have created a secondary 
impact. The WMD uses a boat dock as an example. Although the construction of a boat 
dock may have a minor direct wetland impact, the secondary impacts are much greater. 
The boat dock will create an increase in boat traffic, thus increasing the threat of manatee 
collisions, degrading water quality and increase wake thus disturbing shoreline vegetation. 

Cumulative impacts are best described as possible future impacts. For example, if you 
plan to have a few facility expansions over time you may opt to phase your expansion. 
Phase I may expand your facility up to the existing wetland line. In order to plan for the next 
phase of construction, a driveway stub-out is provided for access to your future Phase 2 
expansion. However, if this driveway stubout leads to the wetland area, you have created a 
cumulative impact relative to your subsequent construction phases. This does not mean 
you can not accomplish this type of development; it just means that you will have to 
address the cumulative wetland impacts during your Phase I permitting process. However, 
if it is your intention to never impact the wetlands on your site, the WMD may require a 
conservation easement over the existing wetlands to ensure cumulative impacts are not 
incurred. 

When dealing with potential wetland impacts you must typically demonstrate avoidance 
and minimization to obtain an ERP. The ideal situation would be a proposed project that 
provides a minimum fifteen feet (1 5') and an average twenty-five feet (25') of upland buffer 
from the wetland boundary. If this buffer area can not be achieved and/or wetland 
encroachment is necessary, the necessity of this encroachment must be explained, and 
perhaps mitigated. Such an explanation might include: lack of available upland area for 
expansion, excessive cost of other alternatives and/or feasibility of design relative to 
existing facility operations. 
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There are several different types of ERPs that can be applied for depending on your 
proposed development. The project size, area of proposed imperviousness and direct 
wetland impact are just a few of the threshold items that are quantified to determine the 
type of ERP required. Table 1 provides a list of the ERPs available and their thresholds. 
Although each type of permit found on this list is considered an ERP, the engineering 
design requirement for each submittal may not be equivalent. Requirements for engineer- 
ing design varies as a result of the drainage basin location, soil conditions and affected 
surface water or wetlands. For example, a project located within a closed drainage basin 
will require a more stringent design criteria of stormwater attenuation, than a project 
located within a basin that has an outfall. If a project area is located within an area of well 
drained Type 'A' soils and is designated as a high recharge area, a higher stormwater 
retention requirement is sometimes imposed. In addition, the type of wetlandlsurface 
waters impacted will influence the requirement for mitigation. 

The level of agency review also varies between the types of ERP. For example, a 
Standard General ERP is reviewed and approved at the staff level, whereas an Individual 
ERP is Board approved. This aspect of the ERP process is important to consider when 
developing your project schedule. An Individual ERP will take an additional one to two 
months to process once staff has reviewed the ERP submittal and drafted a letter of intent 
to issue the permit along with conditions of permit issuance. 

STORMWATER V. INDUSTRIAL WASTE 

Within the Citrus Industry, stormwater and industrial wastewaters accumulated on site 
are stored and transported in a similar manner. However, according to regulatory require- 
ments, stormwater and industrial wastewater are two very different items and are not to be 
interchangeable or mixed. The wastewater generated from citrus processing can vary 
greatly in temperature and water quality from what is typically associated with stormwater 
runoff. In order to achieve compliance with the NDPES, industrial wastewater manage- 
ment facilities should be installed with special monitoring programs implemented to test 
and provide assurance of the water quality treatment efficiency. These downstream 
treatment facilities are typically in the form of settling ponds and structures, physical1 
chemical treatment plants, wetland systems, exfiltrationlinfiltration systems, swales and 
filters. These facilities are designed to provide specific residence times for particles to 
settle, water temperatures to acclimate, and nutrients to be absorbed before eventual 
discharge to spray fields or other sources. They are typically monitored on a periodic basis 
as required by FDEP for water quality. Each type of treatment facility provides a different 
level of pollutant removal efficiency for the various types of pollutants encountered. 
Optimization of the pollutant removal efficiency generally requires that more than one form 
of treatment is utilized; again referred to as a treatment train. By providing a series of 
treatment facilities the degree of pollutant removal efficiency and reliability can be in- 
creased. Industrial wastewater must be design to accommodate the pollutant loading 
generated from the citrus processing during peak production. 

Historically, water quality of "ordinary" stormwater has been fairly consistent. For this 
reason, stormwater runoff is normally treated utilizing one form of treatment system, 
without the need for continuous water quality monitoring. As a result, the water manage- 
ment districts have set in place a design guideline for treatment of stormwater where water 
quality monitoring is not necessary. However, when stormwater is mixed with an industrial 
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wastewater treatment system the additional water volume may result in premature dis- 
charge of the system. This condition reduces the residence time which in turn reduces the 
water quality treatment. Therefore, the mixing of industrial waste waters and stormwater is 
not viewed by regulatory agencies as BMP. 

FROM BEGINNING TO END 

Prior to implementing your SWPPP or proposed site construction, stormwater permitting 
is required. In most cases, your permit application must be accompanied by construction 
plans and detailed calculations that prove the proposed facility will adhere to water quality 
and quantity standards. Development of engineering plans and calculations typically 
require a land survey, geotechnical investigation and ecological inspection. Once existing 
site information is inventoried and analyzed, all applicable stormwater regulatory stan- 
dards should be reviewed to establish minimum design criteria; since it is typical to have 
differing stormwater design criteria between agencies. (This difference is most commonly 
found between local and state requirements.) As such, the more stringent of the multiple 
agency regulations are used for stormwater facility design. 

Local and State agency review of a project's submittal does not always occur simulta- 
neously nor do they review the same issues. For instance, the Water Management District 
(WMD) will conduct an initial review of a submittal, for completeness, within 30 days of 
receipt, whereas a CountyICity is bound by Committee andlor Board meeting schedules. 
In addition, the WMDs will focus on surface water and wetland impacts whereas the 
CountyICity may focus on impact fees requirements, land use issues and impacts to 
neighboring homes and citizens. 

Coordination and communication are the keys in procuring all necessary stormwater 
management permits and approvals in a timely manner. Meeting with agency review staff 
prior to project submittals helps to minimize confusion and design conflicts as the project 
moves through the permitting process. 

Depending on the project size, the number of regulatory agencies that will require 
permits, and proposed wetland impacts, the timing and cost of design and permitting of a 
project can widely vary. For example, a stormwater project that does not trigger other 
surface water or local government issues may obtain permitting within four to six months. 
Larger projects with significant wetland impacts and/or differing local government issues 
may take nine to twelve months (or longer) for processing and receipt all required permit 
approvals. 

The stormwater permit process and corresponding regulations are constantly evolving; 
regulation changes, permit application updates and agency jurisdictions can change as a 
result of new federal and/or state mandates. Knowledge of applicable local, state and 
federal regulations helps to minimize possible design and permitting conflicts that may 
tend to extend project approvals. Hopefully, the information contained in this paper has 
provided you with helpful information regarding current stormwater permitting require- 
ments and will assist you in identifying conditions that may warrant the professional 
expertise of your consultant. 
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TABLE 1 

REFERENCES 

Permit Duration 

5 

5 

5 

Applicant's Handbook: Regulation of Stormwater Management Systems; SJRWMD; 
October 3, 1995 

Permit Thresholds 

culvert construction within artificial 
waterway 
fence installation within wetlands 

project area 4 0 0  acres 
impounded water <I20 acre-feet 
construction area < I  acre wetland 

projected >=I00 acres 
impounded water >=I20 acre-feet 
construction area >=I acre wetland 

ERP Type 

Notice General 

Standard Genera 

Individual 

i 

Chapter 40C-42 F.A.C. (Environmental Resource Permits); Revised October 3, 1995 

Approved By 

Staff 

Staff 

Board 

Chapter 62-25 F.A.C.: Regulation of Stormwater Discharge 

NJPA Federal Multi-Sector Stormwater Permit; September 29, 1995 

Chapter 373, F. S. (Water Resources Act of 1972) 
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