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Appendix A
EXISTING REGULATORY PROGRAMS

The following exhibits provide a basis for understanding Florida’s regulatory context
relative to wastewater and stormwater management programs.

Exhibit A-1
FLORIDA’S WASTEWATER REGULATORY SETTING

The regulatory summary presented in Exhibit A-1 focuses on the wastewater
management and regulatory practices which either have historically been used in the
Keys, or are currently being used. This summary has been excerpted from:

Technical Memorandum No. 16
PERMITTING REQUIREMENTS AFFECTING THE
SANITARY WASTEWATER MASTER PLAN

MONROE COUNTY SANITARY WASTEWATER MASTER PLAN
(CH2M-Hill, 2000)

Some of the text has been condensed and/or edited.

Exhibit A-2
FLORIDA'S STORMWATER REGULATORY SETTING

The regulatory summary presented in Exhibit A-2 focuses on the stormwater
management and regulatory practices which either have historically been used in the
Keys, or are currently being used. This summary has been excerpted from:

MONROE COUNTY STORMWATER MANAGEMENT MASTER PLAN
(CDM, 2000)

Again, some of the text has been condensed and/or edited.
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Exhibit A-1
EXISTING REGULATORY PROGRAMS

The materials contained in the following summary are organized in the following
manner:

= OVERVIEW

= CENTRAL SEWAGE SYSTEMS, REUSE, UNDERGROUND INJECTION
WELLS, AND LARGE ONSITE SYSTEMS
— General Requirements and Permit Review Procedures
— Surface Water Disposal
— Residuals (Sludge) Management

* ONSITE WASTEWATER TREATMENT AND DISPOSAL SYSTEMS
— General Requirements
— Engineer-Designed Performance-Based Treatment Systems (EDTS)
— Cesspit Replacement and Upgrading of Undocumented Systems
— Connection to Central Sewage Systems
— Coordinated Review and Permitting
— Statutory and Rule Conflicts Regarding AWT for OWTS

* OTHER PERMITS
* LAND USE REQUIREMENTS AND RESTRICTIONS

» FUTURE LAND USE
— Permit Allocation System for New Residential Development
— Conservation and Coastal Management Element
— Solid Waste
— Sanitary Sewer Element
— Intergovernmental Coordination
— Capital Improvements

= LAND ACQUISITION THROUGH EMINENT DOMAIN
—  Procedure
— Eminent Domain Power of Counties
— Eminent Domain Power of Sewer Districts

= COORDINATION WITH OTHER EXISTING PROGRAMS

Florida Keys National Marine Sanctuary Act

— Coastal Zone Protection Act of 1996

— Marathon Wastewater Facilities Plan

— Cesspit Elimination Plan

— Carrying Capacity Study

— Executive Order 96-108

— Uniform Relocation Assistance and Real Property Acquisition Policies
for Federal and Federally Assisted Programs
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OVERVIEW

Permits for sewage treatment and disposal systems are issued by DEP and DOH.
The authority of DOH is limited to relatively small onsite systems. DEP issues
permits for centralized systems with discharges to surface or ground water and
reuse systems. The permitting of onsite systems is regulated by rules specific to the
Keys. The rules include substantive requirements for waste treatment and disposal
and procedural requirements for ensuring that the number of permits issued does
not exceed the number of cesspits eliminated. Eventually all onsite systems will be
required to provide advanced waste treatment, but, until the technology to do so is
available, systems meeting less stringent standards will be permitted.

The owners of properly functioning onsite treatment and disposal systems must
connect to publicly or privately owned or investor owned central systems within 1
year of being notified that central service is available. Section 381.00655(2)(b), F.S.,
does make provision for waiver of the connection requirement. Specifically, with
approval of DOH, the public or private utility to which the connection would be made
may waive the requirement to connect if it determines that such connection is not
required in the public interest due to public health considerations. Policies 901.4.9
and 901.5.18 of the Monroe County Comprehensive Plan require connection
consistent with the statutory requirement. Accordingly, any waiver of connection
would be inconsistent with the Comprehensive Plan. A comprehensive plan
amendment will be necessary if it is determined that the waiver provisions of Section
381.00655(2)(b), F.S., will be made available in Monroe County. Section
381.0065(4)(k), F.S., provides that DOH shall require effluent from OWTS in the
Florida Keys to meet advanced waste treatment concentrations as defined in
Section 403.086, F. S. It is assumed the statute is intended to be effective
immediately, as no transition dates were provided. However, Rule 64E-6.018,
F.A.C., which implements the statute, recognizes that AWT systems are not
currently "available" and defers that requirement until such time as they do become
available. This rule does not mirror the statutory requirement.

The DEP permitting programs described herein include surface water discharges,
ground water discharges through deep and shallow wells, and reuse through slow-
rate land application to publicly accessible areas and to areas where public access
is restricted. DEP has been delegated authority from the EPA to issue NPDES
permits for surface water discharges. Use of surface water discharges and shallow
wells will be limited by the stringent surface water standards applicable in Monroe
County. The other methods of disposal and reuse should be more easily permitted
but require collection of significant. quantities of data and technical information. The
DEP permitting process allows for substantial public involvement, including public
meetings. Both DEP and DOH may issue variances, which are intended to relieve
hardship while ensuring that the purpose of a rule or statute is still achieved.
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CENTRAL SEWAGE SYSTEMS, REUSE, UNDERGROUND
INJECTION WELLS, AND LARGE ONSITE SYSTEMS

General Requirements and Permit Review Procedures

The requirements discussed below apply to domestic wastewater treatment, reuse
and disposal facilities, including residuals management facilities. Permits for these
types of facilities are issued by DEP. However, onsite systems serving the complete
needs of an establishment with a design capacity of 10,000 gpd or less and those
serving the complete needs of a commercial facility with a design capacity of 5,000
gpd or less of commercial wastewater are permitted by DOH and are addressed in
Section 4.2, below. Rule 62-600.120(1), F.A.C. DEP uses the estimated sewage flows
provided in Table | of Rule 64E-6.008, F.A.C., to decide whether these thresholds
have been met.

The specific types of systems addressed in this section are those which were found to
be feasible in Technical Memorandum No. 9. These include reuse via slow-rate land
application, underground injection through deep wells, underground injection through
shallow wells, and discharges to surface water. In addition, permit requirements for
collection and transmission systems are addressed after the discussion of disposal
and reuse systems. Wastewater treatment facilities are classified into three types
based on the volume of water they are permitted to handle:

= Type | facilities are those with a permitted capacity of 500,000 gpd or more;

= Type Il facilities have a permitted capacity starting at 100,000 gpd going up to
but not including 500,000 gpd; and

= Type lll facilities have a permitted capacity of over 2,000 gpd and less than
100,000 gpd. Rules 62600.200(87), (88), and (89), F.A.C.

All three types of facilities must satisfy the same design and reliability criteria but
special considerations are relevant for type Il facilities. Type Il facilities, typically
used in small communities, subdivisions and commercial establishments, should be
designed in accordance with established engineering principles so that routine
operation and maintenance are simple.

Rules 62-600.400(1) and (1)(d)1 and 2, F.A.C. Because the volume of water and
pollutant levels that these systems handle varies widely, they must be designed so
that the adjustments necessary to treat these varying conditions can be made
quickly.

Rule 62-600.400(1)(c), F.A.C. The permitted capacity of a system will never exceed
the design capacity of a system, but it may be less than the design capacity when:
1) the reuse and disposal capacity is less than the design capacity; and 2)
supporting documentation does not provide reasonable assurance that the facility
will function properly at the intended design capacity.
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Rule 62-600.400(1)(d)2, F.A.C. Innovative or alternative treatment processes may
be used for type | and Il facilities, as long as information demonstrating that the
facility will meet water quality standards is provided.

Rule 62-600.400(3)(b)1 and 2, F.A.C. Policy 901.5.16 of the Monroe County
Comprehensive Plan provides that the following design and siting standards shall
apply to sewage treatment plants:

1. All new and expanding plants shall set the discharge point back from
surface water a minimum of one hundred feet. This shall apply to plants
utilizing either injection wells or drainfields;

2. All Class V injection wells (as defined by Florida Statutes and the Florida
Administrative Code) shall be drilled to a minimum open hole of ninety
feet in depth and cased and grouted to a minimum of sixty feet in depth;
and.

3. All sewage plants except aerobic plants shall provide for wastewater
reuse whenever feasible and in compliance with Rule 17-610, F.A.C.

Rule 62-600.405, F.A.C., contains a process intended to ensure that planning for
expansion of facilities occurs in a timely fashion. This rule requires regular submission
to DEP of monitoring reports showing the actual volume of wastewater treated over a
specified time period. When the three month average daily flow for the most recent
three consecutive months exceeds 50 percent of the permitted capacity, the permittee
must submit a capacity analysis report.

Rule 62-600.405, F.A.C. If the results of these reports show the permitted capacity of
the facility is being exceeded, DEP requires that specific actions be taken to plan for,
design and receive permits for an expansion of the facility. When siting new facilities
and expanding existing facilities, the potential for flooding to interfere with the
operation of the facility must be addressed. Those parts of the structure essential to
treating, stabilizing, conveying or holding waste must be protected from physical
damage by the 100-year flood.

Rule 62-600.400(2)(c), F.A.C. The mechanical and electric equipment also must be
provided this degree of protection. The treatment plant must be designed so that it
will remain fully operational during the 25year flood unless a demonstration can be
made that a lesser degree of protection is adequate. In no case should less than the
10-year flood be used in designing the system. Waste treatment standards must be
met before discharge into holding ponds, reuse systems, disposal systems or surface
waters.

Rule 62-600.500, F.A.C. The minimum degree of waste treatment acceptable varies
depending on the type or class of the receiving waters. Quantitative criteria for
secondary treatment are called technology based effluent limitations ("TBELS").

Rule 62-600.420, F.A.C. TBELs may vary depending on the degree of secondary

treatment required. The TBELs for the minimum degree of secondary treatment
allowed are specified in Rule 62-600.420(1), F.A.C. DEP may require that facilities be
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designed to provide treatment beyond that needed to meet the TBELS to ensure that
water quality standards in the receiving water body are met.

Rule 62-600.430(1)(a), F.A.C. These additional standards, which are established on a
site-specific basis, are called water quality-based effluent limitations ("WQBELSs"). Four
levels of disinfection are set forth: basic, high-level, intermediate, and low-level.

Rule 62-600.440(4), (5), (6) and (7), F.A.C. Specific methods for sampling and
calculation are provided for each level of disinfection. The standard for the pH of effluent
is provided in Rule 62-600.445, F.A.C. Any person intending to construct, operate or
modify a wastewater or reuse facility that will discharge wastes into waters of the state
must apply to DEP for a wastewater permit.

Rules 62-620.310(1) and (3), F.A.C. Permits will not be issued for discharges of any
wastewater which causes pollution in contravention of Chapter 403, F.S., or DEP rules,
or which by itself or in combination with the wastes of other sources, reduces the quality
of the receiving waters below the classification established for them.

Rules 62-620.320(I) and 62-620.300(4), F.A.C. In addition, permits for surface water
discharges will not be issued if the U.S. Environmental Protection Agency ("EPA")
objects to issuance or if the Secretary of the Army believes it will substantially impair
anchorage or navigation in waters of the U.S.

Rule 62-620.320(10)(b) and (c), F.A.C. The duration of permits is not to exceed five
years.

Rule 62-620.320(8), F.A.C. Application must be made on appropriate forms.

Rule 62-620.310(2), F.A.C. A list of forms and the purposes for which they should be
used appears in Rule 62-620.910, F.A.C. Detailed permit application requirements are
set forth in the Department of Environmental Protection Guide to Wastewater
Permitting, dated December 29, 1995. This document addresses procedures to apply
for permits, permit renewals, and modifications.

Rule 62-620.400, F.A.C. It does not apply to collection and transmission systems
permitted by DEP.

Rule 62-620.410(1), F.A.C. Fees are listed in Rule 62-4.050, F.A.C. DEP may require
an applicant to provide proof of financial responsibility, such as posting a bond, to
guarantee compliance with the permit.

Rule 62-620.301(6), F.A.C. Proof of financial responsibility will be required only if the
applicant's compliance record or financial inability to comply with permit conditions
results in a lack of reasonable assurance that all applicable DEP standards will be met.
Applications for new or substantial modifications to facilities or activities must be
submitted at least 90 days before construction commences and 180 days before a new
or modified discharge occurs.
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Rule 62-620.410(2), F.A.C. In this context, commencement of construction does not
mean land clearing and site preparation activities, however other permits may be
needed for these activiies and must be obtained before undertaking them.
Commencement of construction means performing onsite modification, fabrication,
erection or installation of a wastewater treatment facility or a conveyance for the
discharge of wastes. DEP is required to adhere to specified timeframes when
processing permits. Within 30 days of receiving an application and the proper fee, DEP
will notify the applicant if any additional information is needed to evaluate the project.

Rule 62-620.510(1), F.A.C. If the application is for permit renewal, DEP will set a date
by which the information should be submitted. Rule 62620.510(2), F.A.C. When DEP
receives the additional information, it will again have 30 days to review it.

Rule 62-620.510(3), F.A.C. DEP may then ask for more information, but the request
must be limited to issues raised by the additional information received. This process of
requesting additional information will continue until DEP has sufficient information to
evaluate the project, at which point the application will be deemed complete.

Rule 62-620.510(6), F.A.C. The date that the application becomes complete is the date
that the last submittal of information was received by DEP and is the effective date of
the application. If the applicant believes any request for information is not needed to
evaluate compliance with permitting rules, the applicant may request a hearing or
request that DEP evaluate the project without the information.

Rule 624.055(2) and (4), F.A.C. If sufficient information is not submitted, DEP will deny
the application.

Rule 62-620.510(5), F.A.C. When applications for renewal are denied, enforcement
action to prevent use of the facility will be taken. After an application is complete, DEP
will decide whether the permit should be issued or denied and prepare a draft permit or
denial, accordingly.

Rule 62-620.510(7), F.A.C. Initial preparation of a draft permit for issuance does not
preclude DEP from denying the permit after an opportunity for public comment or a
public meeting. The initial decision on whether to issue or deny the permit must be
made within 90 days after the file is complete.

Rule 62-620.510(8), F.A.C. If DEP fails to comply with this time limit, the applicant may
apply for an order from the circuit court requiring DEP to render a decision within a
specified time. If DEP decides the permit can be issued, it must prepare and mail to the
applicant a project decision schedule which includes target dates for such things as
preparation of a draft permit, giving public notice, and issuance of a final permit.

Rule 62-620.510(10), F.A.C. DEP will prepare a statement describing the facts on
which it relied in reaching its decision to issue a draft permit.

Rule 62-620.510(12), F.A.C. For NPDES permits, DEP will request comments on the
draft permit from state and federal agencies.
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Rule 62-620.510(13), F.A.C. In addition, DEP must submit the draft permit to the EPA
for its concurrence.

Rule 62-620.510(18)(a), F.A.C. If EPA does not concur the permit will not be issued.

Rule 62-620.510(18)(b), F.A.C. Public notice is required when DEP decides to
issue a permit for a new or substantially modified facility or activity, to renew an
NPDES permit, and for minor revisions which decrease a monitoring or reporting
requirement.

Rules 62-620.550(1)(a) and 62-620.550(2)(a), F.A.C. The public notice must state
that a draft permit has been prepared and solicit public comments or announce the
time and place of a public meeting during which comments will be accepted.

Rule 62-620.550(2), F.A.C. In addition, the notice must explain that an
administrative hearing can be requested by parties whose substantial interests are
affected by the proposed agency action. Section 120.60, F.S. Instructions on how to
file for a hearing also must be included. The notice will be mailed to the applicant,
state, federal and local agencies, and persons on the departmental mailing list.

Rule 62-620.550(3), F.A.C. The public will have at least 30 days to comment on the
proposed action. Public comments must be considered in evaluating the draft
permit, and DEP must respond to significant comments and make its response
available to the public.

Rule 62620.550(14), F.A.C.

The applicant also is required to provide public notice when seeking a permit for a
major facility or a facility of local interest, so in any cases both DEP and the
applicant will be providing notice.

Rule 62-620.550(3)(b), F.A.C. The applicant must typically publish the notice for
one day in a daily or weekly newspaper of general circulation in the area affected by
the facility or activity.

Rule 62-620.550(3)(b), F.A.C. The applicant must then submit proof of publication
to DEP.

Rule 62-620.550(4), F.A.C., lists the information which must be included in the
public notice when it is published by the applicant. Generally, the notice must
describe the project, explain that the public may submit comments, and explain how
these comments should 68 be submitted. If DEP determines that the permit must
be denied, it must prepare a statement explaining its reasons.

Rule 62-620.510(9), F.A.C. In this case, public notice is not required. The
applicant may request an administrative hearing. If a hearing is requested, the
applicant must publish a public notice of the denial and requested hearing. DEP is
authorized to grant variances and waivers to its rules. Variances for surface water
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discharges permitted under the NPDES program will be made according to the
federal rules listed in Part VI of Chapter 62-620, F.A.C. For programs not
delegated by the federal government, variances or waivers are granted for the
following reasons:

1) there is no practicable means known or available for the adequate
control of the pollution involved, Section 403.201(1)(a), F.S.;

2) compliance with the particular requirement(s) will necessitate measures
which must be spread over a considerable period of time due to their extent
or cost, Section 403.201(1)(b), F.S.; or

3) to relieve or prevent other types of hardship, Section 403.201(1)(c), F.S.

While variances may be granted for up to two years and may be renewed every
two years, DEP is not obligated to issue them for the maximum duration or to
continue to renew them.

Surface Water Disposal

New facilities and modifications of existing facilities which discharge to surface
waters must meet the minimum TBELSs for secondary treatment, provided in Rule
62-600.420(1)(a), F.A.C., and the requirements for basic disinfection. Rule 62-
600.510(1), F.A.C. Discharge of reclaimed water or effluent into Class Il waters is
prohibited.

Rule 62600.510(4), F.A.C. The coastline of Monroe County, southward from the
Dade and Collier County lines to and including that part of Florida Bay in
Everglades National Park, is Class Il waters.

Rule 62-302.400(12)(b)44, F.A.C. For new facilities which discharge into waters
tributary to Class Il waters and where the travel time of the effluent is 72 hours or
less, secondary treatment more stringent than that required by the minimum
TBELs is required, and, in some cases, WQBELs may be required.

Rule 62-600.510(5), F.A.C. In addition, new and existing facilities so located must
provide intermediate disinfection.

Rule 62-600.510(5), F.A.C. Facilities which discharge to Outstanding Florida
Waters (OFWs) must meet additional requirements. The many water bodies in
Monroe County which fall into this category.

Rule 62-302.700, F.A.C. Permits for discharges within an OFW or that are
expected to significantly degrade an OFW will not be issued unless the project is
clearly in the public interest and the existing ambient water quality within the OFW
will not be lowered as a result of the proposed discharge, except on a temporary
basis.
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Rules 62-4.242(2)(a) and (2)(a)2, F.A.C. Existing ambient water quality is the
better of either that which existed during the year the water body was designated
an OFW or that which existed for the year prior to the date of the permit
application.

Rule 62-4.242(2)(c), F.A.C. Technical Memorandum No. 9 concludes that it would
be difficult for a treatment plant to meet this standard. By letter dated May 12,
1998, DEP advised Monroe County of its interpretation of applicable standards as
required by the Monroe County Comprehensive Plan Policy 901.1.1. (directing
Monroe County to require all new and expanding wastewater treatment facilities
discharging to ground or surface waters to meet Advanced Waste Treatment
("AWT") or as close as possible thereto using Best Available Technology ("BAT")).
The letter specified the following:

For new and expanding wastewater treatment facilities with permitted design
capacities of 100,000 gallons per day, AWT should be required. AWT for this
purpose is defined as:

Carbonaceous Biochemical Oxygen Demand [CBOD5] 5 mg/1

Total Suspended Solids [TSS] 5mg/ 1l
Total Nitrogen [TN] 3mg/1l
Total Phosphorus [TP] 1mg/1l

*mg/1 is milligrams per liter and all numeric values represent annual
average concentrations.

For new and expanding facilities with permitted design capacities of less than
100,000 gallons per day, a BAT consisting of the following limitations will be
required:

CBOD5 10 mg/1*
TSS 10 mg/ 1
TN 10 mg/ 1
TP 1mg/1l

Basic Level Disinfection
*all numeric values represent annual average concentrations. See
also Section 403.086, F.S.

Reuse by Slow-Rate Land Application

Policy 901.5.9 of the Monroe County Comprehensive Plan provides that the SWMP
must set forth the requirements for the types and locations of developments that must
utilize a water reuse system. Reuse requirements are potentially applicable to any
system built to provide sewage disposal.
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General Requirements

Two types of reuse are considered feasible in Monroe County:
1) slow-rate land application for areas with restricted public access; and,

2) slow-rate land application for publicly accessible areas, residential
irrigation and edible crops.

Regulations pertaining to the first type of reuse are in Part Il of Chapter 62-610,
F.A.C., and regulations pertaining to the second type are in Part Ill of Chapter 62-
610, F.A.C. Permits are needed to construct, modify or operate reuse systems.

Rule 62-610.800(1), F.A.C. The requirements of Chapter 62-610, F.A.C., apply to
reuse systems receiving effluent or reclaimed water from domestic wastewater
treatment facilities that discharge to Class G-H ground water.

Rule 62-610.100(7) and (9)(a), F.A.C. Generally, requirements for systems which
discharge to ground water other than Class G-Il will be decided on a case-by-case
basis by DEP.

Rule 62-600.530(1), F.A.C. Slow-rate land application systems must achieve
waste treatment standards before final release of reclaimed water or effluent to the
environment.

Rule 610.320(1), F.A.C. General technical guidance on the requirements of
Chapter 62-610 is provided in the publications listed in Rule 62-610.300, F.A.C.,
but information in those manuals does not supersede the specific requirements of
Chapter 62-610.

Rule 62-610.300(1), F.A.C. Where a single wastewater treatment facility provides
reclaimed water to a number of individual users, the reuse permit is combined with
the permit for the wastewater treatment plant and issued to the wastewater
treatment plant.

Rule 62-610.800(3), F.A.C. A reuse permit separate from that issued to the
treatment facility will be issued only if the reuse system receives reclaimed water
or effluent from more than one domestic wastewater treatment facility.

Rule 62-610.800(4), F.A.C. In this case, the reuse permit will cross-reference the
appropriate wastewater treatment plant permits. However, if requested by both the
applicant having responsibility for the reuse system and one or more of the
domestic wastewater treatment facilities providing reclaimed water to the reuse
system, the reuse permit will be combined with the permit for one of the treatment
facilities.

Rule 62-610.800(4)(a), F.A.C. Where a permittee applies reclaimed water to

property owned by another party, a binding agreement between the involved
parties is required.
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Rule 62-610.320(1)(b), F.A.C. The end user of reclaimed water does not need to
obtain a separate reuse application permit.

Rule 62-610.800(4)(b), F. A. C. Permittees must give DEP written notice at least
60 days before inactivation or abandonment of a reuse or land application system
and must specify the steps that will be taken to safeguard public health and safety.

Rule 62-610.320(4), F.A.C. Both types of slow-rate land application systems
require preparation of an engineering report and operating protocols. An
engineering report must be submitted in support of permit applications for new or
expanded reuse projects.

Rule 62-610.310(1), F.A.C. The need for an engineering report for modifications to
existing facilities will be decided case-by-case by DEP.

Rule 62-610.310 (1), F.A.C. The required contents of the engineering report are
listed in Rule 62-610.310(3), F.A.C., and include primarily technical information
such as soil and hydrogeologic surveys.

Rule 62-610.310(3), F.A.C. An Operation and Maintenance Manual must be
published for each land application facility and should be used by the operator of
the facility. The required contents of the manual are listed in Rule 62-610.320(5),
F.A.C., and include such things as application schedules and cycles, operating
procedures during bad weather, and routine maintenance.

Slow-Rate Land Application to Areas with Restricted Public
Access (Part 11 Systems)

Slow-rate land application systems involve the application of reclaimed water to a
vegetated land surface with the applied reclaimed water treated as it flows through
the plant-soil matrix.

Rule 62-610.400(1), F.A.C. A portion of the flow percolates to ground water, and
some is used by the vegetation. Offsite surface runoff is generally avoided. These
systems generally involve the reuse of reclaimed water that has received
secondary treatment and basic disinfection.

Rule 62-610.400(1), F.A.C. The water may be applied to pastures and areas used
to grow commodities such as sod, trees, feed, fodder, fiber or seed crops. Rule 62-
610.400(4), F.A.C. For the systems permitted under this section, public access
must be restricted.

Rule 62610.400(2), F.A.C. Subsurface application may be used provided the
ground surface does not become saturated.

Rule 62-610.400(3), F.A.C.
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The reclaimed water from Part 11 systems must meet minimum secondary
treatment requirements and basic disinfection levels before being discharged to
storage ponds or the land application area.

Rules 62-610.410(1) and 62-610.412(1), F.A.C. Systems using subsurface
irrigation must meet a more stringent requirement for total suspended solids (10
mg/L) unless the application system meets specific flexibility and reliability
requirements.

Rule 62-610.410(2)(a); F.A.C. Alternatives to the more stringent limit may be
approved if the applicant provides reasonable assurance in the engineering report
that the system will not clog.

Rule 62610.410(2)(a), F.A.C. Ground water monitoring is required for these
systems and must be approved by DEP.

Rule 62-610.412(2)(a), F.A.C. The permittee must provide reasonable assurance
in the engineering report and in a ground water monitoring plan that wells used for
sampling will be constructed so that migration of fluids from the surface to
subsurface formations or between subsurface formations will not occur.

Rule 62-610.412(2)(b), F.A.C. Because circumstances precluding land application
are expected to arise (e.g. wet weather, maintenance of equipment), these
facilities must have the ability to store treated water before land application, or
they must provide an alternative disposal system such as deep wells.

Rule 62610.414(1) and (2)(a), F.A.C. The method for determining the amount of
storage needed is provided in Rule 62-610.414(2), F.A.C. Special consideration
should be given to controlling surface runoff from adjacent areas into the
application area and to controlling subsurface drainage. Rule 62-610.417, F.A.C. If
needed, berms should be placed around the application site to prevent surface
runoff from flowing into the site.

Rule 62-610.417(1), F.A.C. If a subsurface drain is needed to prevent the water
table from rising into the plant root zone, the requirements of Rule 62-610.417(3),
F.A.C., apply. Hydraulic loading rates must be determined in accordance with the
provisions of Rule 62-610.423, F. A. C. Design requirements for the application
and distribution systems are provided in Rule 62-610.419, F.A.C. Setback
distances applicable to these systems are provided in Rule 62-610.421, F.A.C.
Access to application sites must be regulated in accordance with Rule 62-610.418,
F.A.C.

Slow-Rate Land Application to Public Access Areas, Residential
Areas, and Edible Crops (Part Il Systems)
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This type of reuse system involves the irrigation of areas accessible to the public.
Public access areas may include private property that is not open to the public at
large but is intended for frequent use by many persons.

Rule 62-601.450(1), F.A.C. Acceptable uses include, but are not limited to:

1) watering residential lawns, golf courses, and parks, Rule 62-601.450(1),
F.A.C,;

2) irrigating edible crops, Rule 62-610.475, F.A.C;

3) flushing toilets, sanitary sewers and reclaimed waterlines, Rules 62-
610.476 and 62-610.480(2)(c), F.A.C;

4) fire protection, Rule 62610.476, F.A.C.;
5) controlling dust at construction sites, 610.478, F.A.C.; and,
6) aesthetic purposes, Rule 62-610.479, F.A.C.

DEP will approve other uses if the requirements of Part Il are met and the
engineering report demonstrates the project will meet all rule requirements and
protect public health.

Rule 62-610.480(1), F.A.C. Because use of reclaimed water for flushing toilets
was identified as an area of particular interest, the requirements specific to this
use are discussed in detail after the requirements that pertain to all uses. Only
waste water treatment systems with a design average daily flow of 0.1 mgd or
greater may produce water used for application in public access areas.

Rule 62-610.451(1) and (2), F.A.C.A minimum size is not required if the
reclaimed, water will be used only for fire protection or toilet flushing.

Rule 62-610.451(3), F.A.C. The permitted capacity of the wastewater treatment
facility providing the reclaimed water will be used to determine whether the
minimum flow requirements are met.

Rule 62-610.451(4), F.A.C. The permitted capacity will be based on the highest
anticipated annual demand for reclaimed water from within the service area during
the five year permit period.

Rule 62-610.800(5)(c), F.A.C. The reclaimed water must meet minimum
secondary treatment criteria and high-level disinfection before discharge to holding
ponds or reuse systems.

Rules 62-610.460(1) and 62610.463(1), F.A.C. However, the reclaimed water
cannot contain more than 5 mg/L of suspended solids before application of the
disinfectant.

Rule 62-610.460(1), F.A.C. Filtration must be provided to ensure that this standard

is met, add chemical means of controlling suspended solids must be available but
do not have to be used if the standard is being met.
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Rule 62-610.460(3), F.A.C. Pretreatment programs are required for public utilities
receiving wastewater discharges from significant industrial users and providing
reclaimed water to public access areas or edible crops.

Rule 62-610.330(1), F.A.C. For purposes of Rule 62-610.330, a public utility is any
state, county or municipality owning, managing, controlling or operating a domestic
wastewater treatment facility or proposing to construct a domestic wastewater
treatment facility that provides or proposes to provide wastewater service.

Rule 62-625.200(16), F.A.C. A significant industrial user is, among other things, a
facility which discharges an average of 25,000 gpd to the treatment facility, contributes
a waste stream which accounts for at least 5 % of the dry weather capacity or organic
capacity of the treatment plant, or is designated as such because of the potential to
adversely affect the treatment facility.

Rule 62-625.200(2), F.A.C. If the wastewater treatment facility has no significant
industrial users and anticipates none within the next five years, pretreatment programs
are not required.

Rule 62-610.330(2), F.A.C. If a significant industrial user expresses an intent to
discharge wastewater to a treatment facility that provides reclaimed water for public
access areas or edible crops, the wastewater treatment facility must notify DEP within
60 days of learning of the industry's intent.

Rule 62-610.330(3), F.A.C. If DEP agrees that the proposed user is a significant
industrial user, DEP will add conditions to the permit allowing for implementation of a
pretreatment program.

Rule 62-610.330(3), F.A.C.
Storage of reclaimed water is not required where another permitted reuse system or
effluent disposal system is incorporated into the system design.

Rule 62-610.464(1), F.A.C. However, data must be presented in the engineering report
to show that the flow of reclaimed water from the treatment facility will match the
demand pattern during a diurnal cycle.

Rule 62610.464(1), F.A.C. The requirements for storage when reuse or disposal
alternatives are not incorporated into the design are in Rule 62-610.464(2), F.A.C.
Generally, the storage volume must be three times the volume of reuse capacity for
which an alternative method of reuse or disposal is not required. In addition, provisions
must be made for handling substandard water. Generally, substandard water must be
stored off-line for additional treatment, discharged to another permitted reuse system
requiring lower levels of treatment, or discharged to a permitted effluent disposal
system.

Rule 62-610.464(3), F.A.C. Reclaimed water may be used for toilet flushing in motels,

hotels, apartment buildings, and condominiums where residents and guests do not have
access to the plumbing system for repairs or modifications.
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Rule 62-610.476(1)(a), F.A.C. Reclaimed water may not be used for toilet flushing in
any residential property or dwelling unit where the residents have access to the
plumbing system for repairs and modifications. Pipes carrying reclaimed water must be
color coded. If reclaimed water will be used only for toilet flushing, DEP will approve
levels of reliability, operation controls and operator attendance, other than those
specified in Part lll, if the engineering report shows that the alternative measures will
provide the same degree of protection as those specified in Part Ill.

Rule 62-610.476(1)(b), F.A.C. Access to application areas does not have to be
controlled, but the posting of signs is required to notify the public of areas where reuse
is practiced.

Rule 62-610.468(1) and (2), F.A.C. Physical requirements for distribution systems and
cross-connections are provided in Rule 62-610.469, F.A.C. Set back distances for these
systems are set forth in Rule 62-610.471, F.A.C. The requirements for hydraulic loading
rates are the same as those required for systems regulated by Part Il of Chapter 62-
610.

Rule 62-610.473, F.A.C. For systems authorized under Part 1ll, the permittee of the
treatment facility must enter into binding agreements with the individual users of
reclaimed water that document the controls on individual users. In the alternative, an
ordinance regulating the individual users may be enacted.

Rules 62-610.490(1) and 62-610.491(1)(c), F.A.C. Copies of the agreements or the
ordinance must be submitted with the permit application. An operating protocol,
describing how the domestic wastewater treatment facility will operate to ensure that
only reclaimed water meeting the treatment standards is released to a reuse
system, is required for reuse systems authorized under Part IlI.

Rule 62-610.320(6)(a) and (b), F.A.C. It must include such things as the
monitoring procedures to ensure that reclaimed water meets standards,
procedures to be followed when substandard water is produced, and procedures to
be followed when an operator is not present.

Rule 62-610.320(6)(d), F.A.C. DEP must approve the protocol before the reuse
system begins operating.

Rule 62-610.330(6)(c), F.A.C. Systems permitted under Part Il require continuous
monitoring of turbidity before application of the disinfectant and continuous
monitoring for disinfectant residuals after treatment is complete.

Rule 62-610.463(2), F.A.C. Ground water monitoring is required in the vicinity of

unlined storage ponds unless the engineering report shows that stored water will
not percolate to ground water.
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Rule 62-610.463(3), F.A.C. Reuse systems authorized under Part Il of Chapter
62-610, F.A.C., cannot be placed into operation for any purpose without written
approval of DEP.

Rule 62-610.800(7), F.A.C. The items that must be submitted to DEP to obtain the
authorization are listed in Rule 62-620.630(2) and (3), F.A.C., and include such
things as notice that construction has been completed, notice that a draft operation
and maintenance manual is available, and documentation of the approval of the
operating protocol. A general permit is available for the addition of new major
users of reclaimed water that are not identified in the existing permit and are
located within the reuse area designated within the existing permit.

Rule 62-610.800(5)(b), F.A.C. To obtain the general permit, the following
requirements apply:

1) notice to DEP must be submitted and certified by a professional engineer,
Rule 62-610.890(1)(a) and (2), F.A.C.;

2) the reuse system is permitted under Part Il of Chapter 62-610, Rule 62-
610.890(1)(b), F.A.C;

3) the major user to be added is located within the general reuse area
designated in an existing reuse permit, Rule 62-610.890(1)(c), F.A.C;

4) the capacity of the reuse system noted in the existing permit will not change
as a result of adding the major user, Rule 62-610.890(1)(d), F.A.C.; and,

5) there will be no direct discharge of reclaimed water to any storage ponds,
lakes or other water bodies which are waters of the state or which will
discharge into waters of the state,

Rule 62-610.890(1)(e), F.A.C. A new permit or revision of an existing permit for reuse
systems authorized under Part Il is required for:

1) expansion of the reclaimed water distribution system outside of the area
designated in an existing permit, Rule 62-620.310(10)(e)1, F.A.C.;

2) addition of a new major user of reclaimed water not identified in the existing
permit, if the permittee requests that the permitted capacity of the reuse
system be increased, Rule 62-620.310(10)(e)2, F.A.C.;

3) addition of a new area where edible crops will be irrigated, Rule 62-
620.310(10)(e)3, F.A.C.; or,

4) maodification of the irrigation system or change in crops to be grown on an
area designated in the existing permit as an area on which crops are grown,
Rule 62-620.310(10)(e)4, F.A.C.

Underground Injection

General Requirements
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The requirements for permitting underground injection wells are designed to protect
the quality of underground sources of drinking water ("USDW") and to prevent
degradation of the quality of adjacent aquifers which may be used for other purposes.

Rule 62-528.100(1), F.A.C. Wells are to be constructed so that the injected fluid
remains in the injection zone and so that unapproved interchange of water between
aquifers does not occur. It is the intent of DEP that injection of wastes will not
adversely interfere with any designated use of ground water and that the state's
program is consistent with its federal counterpart.

Rule 62-528.110, F.A.C. The permitting process for injection wells is facilitated by a
Technical Advisory Committee ("TAC").

Rule 62-528.100(2), F.A.C. Each DEP district has its own TAC.

= The purpose of the TAC is to provide the interdisciplinary expertise needed
to evaluate complex permit applications and to make recommendations for
permit issuance or denial.

= Members of the TAC include representatives of the DEP district office, DEP
headquarters in Tallahassee, the appropriate water management district, the
local environmental program (if one exists), and the U.S. Geological Survey.

= The EPA may provide technical assistance to the TAC on specific matters.

= The TAC may work directly with the applicant or permittee by providing
technical expertise at various stages of permitting.

= Meetings of the TAC will be made public if requested by the applicant,
permittee or DEP.

= The TAC forwards its recommendations on permit applications to the
permitting authority.

=  Permits are issued out of the DEP district offices and, in some cases, from
the water management districts.

= Changes to applications or permits regarding alternative disposal methods or
timeframes must be submitted to the TAC along with supporting
documentation.

» The TAC may request additional information, which will be transmitted by the
DEP district office. After reviewing the information, the TAC will make
recommendations to the DEP district office, and the district office will
consider these recommendations in making its decision. A permitting
authority is not bound by the recommendations of the TAC.

= Minor changes to applications or permits do not have to be reviewed by the
TAC.

The types of wells discussed below are Class | and Class V. The conclusions of
Technical Memorandum No. 9, which evaluated the feasibility of disposal options,
were that
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» Class | wells are currently feasible and Class V wells may be feasible in the
future.

= Class | wells, considered deep wells, must be used when hazardous,
industrial or domestic waste are injected beneath the lowermost formation
containing, within one quarter mile of the well bore, an underground source
of drinking water.

Rule 62-528.300(1)(a), F.A.C. Class V wells, considered shallow wells, are
defined as those not included in Classes I-IV and are grouped into eight
categories.

Rule 62528.300(1)(e), F.A.C. Group 3 wells are used for disposal of domestic
wastewater.

Rule 62528.300(1)(e)3, F.A.C. There are three types of Group 3 wells:

1) those used to inject effluent or reclaimed water from domestic
wastewater treatment facilities (when Class | wells are not required), Rule
62-528.300(1)(e)3.a., F.A.C;

2) septic system wells used to inject waste from a multiple dwelling,
business establishment, community or regional business establishment,
Rule 62-528.300(1)(e)3.b., F.A.C.; and,

3) devices which have an open bottom and sometimes have perforated
sides, Rule 62-528.300(1)(e).3.c, F.A.C.

All USDW are aquifers or portions thereof which supply drinking water for human
consumption, are Class F-I, G-I or G-Il ground water, or have a total dissolved
solid concentration of less than 10,000 mg/L.

Rule 62-528.200(60), F.A.C. In addition, ground waters meeting one of these
criteria must not be considered exempt aquifers. To qualify as exempt, an aquifer
must meet the USDW criteria, currently not serve as a source of drinking water,
and, not serve as a viable source of drinking water in the future due to its location
or quality.

Rule 62-528.300(3)(c), F.A.C. An aquifer can only be deemed exempt after public

notice, an opportunity for a hearing, and approval by the EPA. Rule 62-
528.300(3)(a), F.A.C.

Class | Wells (Deep Wells)

Permits are required for construction, modification (including hydrogeological
modifications to the monitoring system), operation and abandonment of Class |
wells.
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Rule 62-528.440(2)(b), F.A.C. Underground injection will not be authorized where a
well causes fluid to move into USDW if primary drinking water standards will be
violated or the health of individuals will be adversely affected.

Rule 62-528.440(2)(c), F.A.C. If any such movement occurs after the well starts
operating, DEP will require any measures needed to stop it, including termination of
the permit.

Rule 62-528.440(2)(d), F.A.C. In addition, permits will be denied if the construction
of the well itself creates a source of pollution.

Rule 62-528.450(1)(a), F.A.C. Issuance of a construction permit does not obligate
DEP to issue an operation permit unless reasonable assurance has been provided
that the well will operate in accordance with the requirements of Chapter 62-528,
F.A.C.

Rule 62-528.450(1)(c), F.A.C. All facilities using Class | wells to discharge domestic
effluent into Class G-IV waters must meet the TBELs specified in Rule 62-
600.420(1)(a) and the pH requirements in Rule 62-600.445.

Rule 62-600.540(1), F.A.C. Disinfection before disposal to Class | wells is not
required, but the capability to disinfect to the level required by an alternate
discharge mechanism must be available.

Rule 62-600.540(1), F.A.C. Alternatives to the TBELs may be authorized, at the
discretion of the Secretary of DEP, for disposal to Class G-IV waters as long as
water quality criteria in the receiving water and requirements listed in Rule 62-
600.540(5)(c) are met.

Rules 62-600.540(5)(a) and (b), F.A.C. The requirements in Rule 62-600.540(5)(c)
include, but are not limited to, "protecting the public interest, ensuring that
designated uses of receiving waters will be maintained, protecting freshwater
storage areas, and ensuring equipment can function adequately in case of
emergency. To obtain a construction permit, the applicant must provide
reasonable assurance that the requirements of Chapter 62-528, F.A.C., will be
met.

Rule 62-528.450(1)(b), F.A.C. The information which must be submitted as part of
the application for construction is listed in Rule 62-528.450(2), F.A.C. A significant
amount of hydrological, geological and operational information is required. Where
the necessary hydrological or. geological information is lacking, the applicant must
build an exploratory well.

Rule 62-528.450(1)(b), F.A.C. In addition to the scientific information, the
applicant must demonstrate that the financial resources needed to close, plug or
abandon the well are available. For Class | wells, the construction permit
authorizes temporary injection for testing purposes.
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Rule 62-528.450(3)(a), F.A.C. Before operational testing can occur, the following
requirements must be met:

1) construction must be complete, Rule 62-528.450(3)(a)1, F.A.C.;

2) the well must be tested for mechanical integrity, Rule 62-528.450(3)(a)2,
F.A.C.;

3) the technical information listed in Rule 62-528.450(3)(a)3 a-i, F.A.C.,
must be submitted to DEP and the TAC, Rule 62-528.450(3)(a)3, F.A.C.;

4) an emergency discharge method must be fully operational, Rule 62-
528.450(3)(a)4, F.A.C; and,

5) nearby wells must be plugged if necessary, Rule 62-528.450(3)(a)5,
F.A.C.

Written authorization must then be obtained from DEP.

Rule 62-528.450(3)(b), F.A.C. The authorization will specify how the well must be
operated and monitored during the testing period. Testing will not be authorized for
more than two years, and the authorization is not renewable.

Rule 62-528.450(3)(e), F.A.C. If an operating permit has not been obtained within
two years after testing is complete, the permittee must submit an application to
plug and abandon the well.

Rule 62-528.450(3)(1), F.A.C. To apply for an operating permit, the applicant must
submit to DEP and the TAC a report containing the information listed in Rule 62-
528.455(1)(c), F.A.C. This information includes proof that the location of the well and
any associated monitoring wells have been surveyed by a certified land surveyor and
that the locations have been recorded with the instrument of conveyance of the
property. The factors which DEP will evaluate when deciding whether to issue the
permit are primarily technical and are listed in Rule 62-528.455(2), F. A. C.

Class V, Group 3 Wells (Shallow Wells)

Generally, Class V, Group 3 wells are used to inject domestic waste into or above
formations containing USDW.

Rule 62-528.600(1)(a), F.A.C. Permits are required for construction, modification and
operation of these wells.

Rules 62-528.630(1) and 62 528.640(1)(a)3., F.A.C. Provisions for alternate disposal
methods must be made.

Rule 62 600.540(2)(f), F.A.C. Permits will not be issued for wells which allow

contaminated fluids to migrate into USDW and cause violations of the primary drinking
water standards or adversely affect the health of individuals.
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Rule 62-528.630(3), F.A.C. In Monroe County, applicants for operating permits must
provide reasonable assurance that wells will not violate surface water standards.

Rule 62 528.630(7), F.A.C. Also, in Monroe County, pretreatment of waste is required if
necessary to meet surface water quality standards.

Rule 62-528.610(3), F.A.C. Special pollution reduction criteria are required for facilities
permitted for construction after January 1, 1982, and for existing facilities modified prior
to that date which use Class V wells and discharge into Class G-Il waters of the
Biscayne or Floridan Aquifers.

Rule 62-600.540(3), F.A.C. The information required in the application for a
construction permit is listed in Rule 62-528.635(1) and (2), F.A.C. In addition, a plugging
and abandonment plan must be submitted.

Rule 62-528.625(2), F.A.C. Because Class V wells are used for a variety of purposes,
specific construction standards are not provided for each potential use.

Rule 62-528.605(1), F.A.C. Any of the criteria applied to Class | wells may be applied to
Class V wells if DEP determines it is necessary to prevent fluids from migrating into
USDW and causing water quality violations.

Rule 62-528.605(2), F.A.C. To prepare an application for construction, it may be
necessary to drill an exploratory well. Exploratory wells are used to provide information
on the water quality profile in the area and to allow for preliminary assessment of the
adequacy of the confining interval and injection zone potential.

Rule 62-528.603(3), F.A.C. Permits are needed to construct exploratory wells and will
be denied if the construction itself creates a source of pollution.

Rule 62-528.603(2), F.A.C. The application to construct an exploratory well must
provide the information listed in Rule 62528.603(4), F.A.C. After receiving a construction
permit for an exploratory well, injection tests may be conducted.

Rule 62-528.603(5)(a), F.A.C. The tests cannot cause violations of drinking water
regulations or adversely affect human health. Rule 62-528.603(5)(b), F.A.C. The use of
treated or untreated domestic or industrial effluent for tests is prohibited. Exploratory
wells may be converted to monitoring wells, plugged and abandoned, or converted to
Class | wells provided they meet the construction criteria.

Rule 62-528.603(6), F.A.C.The operation of Class V wells must not present a hazard to
USDW.

Rule 62-528.610(1), F.A.C. Monitoring and reporting is required for Class V wells once
they are operating. Rules 62-528.615(1)(a)l and 62-528.620(2), F.A.C. These
requirements will be determined for each well on a case-by-case basis. Plugging and
abandonment is required when the well no longer serves its purpose or starts to
violate drinking water standards. Rule 62-528.625(1), F.A.C.
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Collection and Transmission Systems

Chapter 62-604, F.A.C., provides minimum design, operation, and maintenance
standards for collection and transmission systems, including reuse distribution
systems, which carry domestic wastewater.

Rule 62-604.100(7) and (9), F.A.C. This rule applies to new domestic wastewater
collection and transmission facilities for which construction permit applications
were approved after January 1, 1982, and to the modifications or expansions of
facilities approved after January 1, 1982.

Rule 62-604.100(10), F.A.C. Permits are required to construct and modify these
systems, but only approvals are required to operate them.

Rules 62-604.400(1) and 62604.600(1) and (2), F.A.C. Exempt from the
permitting requirements of this rule is any single individual service connection from
a single building to a pretreatment system, or any single individual gravity service
connection, with no pretreatment, to a collection system sized and intended to
serve a single building.

Rule 62-604.100(11), F.A.C. DEP may delegate this program to local pollution
control programs established under Section 403.182, F.S. In addition, DEP may
authorize a county or municipality to independently regulate the construction of
gravity sewage collection systems of 12 inches or less in diameter, sewage force
mains 12 inches or less in diameter, and pump stations appurtenant to such force
mains provided the treatment plant is owned by the county or municipality making
the request for approval.

Rule 62-604.100(6), F.A.C. Such delegation does not negate the necessity for
complying with the design standards contained in this rule. Collection and
transmission systems typically may be constructed under general permits unless
they employ an innovative or atypical design.

Rule 62-604.600(1), F.A.C. A general permit is granted to any person for the
construction of a wastewater collection or transmission system that has been designed
in accordance with the standards and criteria set forth in Rule 62604.400(1) and (2),
F.A.C. These are detailed technical criteria. Additional criteria contained in technical
guidance manuals will be applied when appropriate. Rule 62-604.300(1), F.A.C. A list of
these manuals is provided in Rule 62-604.300(4), F.A.C. In addition to the technical
criteria, the following requirements must be met:

1) notice must be given to DEP, Rule 62604.700(1)(a), F.A.C;

2) the associated treatment facility must not be under a moratorium of any kind,
Rule 62-604.700(1)(b), F.A.C.; and

3) the treatment facility to which the system will be connected must have the
capacity to receive the wastewater generated by the proposed collection system
and must operate in compliance with applicable rules,

Page A-23





Florida Department of Environmental Protection
REASONABLE ASSURANCE DOCUMENTATION
Technical Reference Documents — Appendix A
December 2008

Rule 62-528.700(1)(c), F.A.C. For construction collection or transmission systems that
use innovative designs or do not meet the design and performance criteria in Rule 62-
604.400, F.A.C., a specific permit will be required.

Rule 62-604.600(1), F.A.C. In evaluating these systems, DEP will use the criteria
contained in the technical guidance manuals when applicable.

Rule 62-604.300(1), F.A.C. Deviations from the criteria contained in the manuals will be
approved when reasonable assurance is provided that the proposed design will meet
the applicable requirements of Chapter 62-604, F.A.C., and either when the cost of
conforming with the standards is unreasonable or when conforming with the rule is not
technically feasible.

Rules 62-604.300(2) and 62-604.600(1), F.A.C. Chapter 62-604 contains a list of
prohibitions that apply to systems permitted under either general or specific permits.

Rule 62-604.130, F.A.C. These prohibitions include such things as deliberately allowing
storm water to enter the system, accepting waste that has not been pretreated as
required, and accepting waste which contains materials not normally found in domestic
wastewater (i.e. materials that may cause fires or corrosion).Operation permits are not
issued for collection or transmission systems, however, approval by DEP is required.

Rule 62-604.600(1) and 62-604.500(1), F.A.C. The following items must be submitted
to DEP as part of the approval process:

1) a written request from the permittee to obtain approval for the system, Rule
62-604.600(2), F.A.C.;

2) a certification of completion of construction stating that the system was
constructed in accordance with approved plans or that any deviations will not
prevent the system from functioning properly, Rule 62604.600(2)(b), F.A.C.;

3) record drawings of approved plans which identify any substantial deviations
made during construction, Rule 62-604.600(2)(c), F. A. C.;

4) written certifications on DEP approved forms stating that record drawings and
an operation and maintenance manual are available at a specified location, Rule
62-604.600(2)(d), F.A.C.;

5) certification by the permittee or authority responsible for operation and
maintenance agreeing to properly operate the system, and a certification from
the authority who operates the wastewater facility to which the completed
system is connected that the connections have been satisfactorily completed,
Rule 62604.600(2)(e), F.A.C.; and

6) a copy of the operation and maintenance manual, Rule 62604.600(2)(f),
F.A.C.

Collection and transmission systems must be operated and maintained so that they
provide uninterrupted service, and all equipment must be maintained so that it functions
as intended.
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Rule 62-604.500(2) and (3), F.A.C. Requirements on how to operate these systems
during abnormal events, including breakdowns, are provided in Rule 62-604.550, F. A.
C.

Residuals (Sludge) Management

All domestic wastewater treatment facilities that use biological treatment
processes generate domestic wastewater residuals as a by-product of the
treatment process. DEP regulates the management, use, and land application of
residuals pursuant to Rule 62-640, F.A.C. The rule establishes minimum
requirements for residuals which are to be applied to land for agricultural
purposes, distributed and marketed, or used for land reclamation, including
residuals composted with yard trash, wood chips or similar bulking agents. The
chapter also establishes minimum requirements for septage to be applied to land
which will be treated at facilities permitted by DEP and will be applied to land.

Rule 62-640.100, F.A.C. Regulation of septage facilities that treat 10,000 gpd or
less on a monthly average flow basis and no more than 20,000 gallons in a single
day is not covered by this rule. Those facilities are regulated by DOH. Disposal of
screenings and grit from preliminary treatment facilities, solids from sewer line
cleaning operations, and solids from lift and pump stations is regulated by Chapter
62-701, F.A.C. Residuals may be applied to a site only if the facility has a permit
that includes an agricultural use plan for the site.

Rule 62-640.300, F.A.C. Rule 62-640.500 sets out the requirements of the plan.
The acceptability of the plan will depend on the characteristics of the receiving
site. Given the limited amount of land available in the Keys and the sensitive
nature of the environment, careful review of these requirements is necessary for
any kind of facility site planning. All residuals applied to land must be treated to
reduce pathogens and achieve vector attraction reduction in accordance with the
requirements of Rule 62-640.600, F.A.C. Criteria for land application of residuals
identified in Rule 62-640.700, F.A.C. These include:

= pollutant concentrations,

= sjte setback,

= water quality standards,

= application techniques,

= cumulative application limits,

= setbacks from water bodies,

= depth to groundwater requirements and

» runoff prevention requirements.

In addition to the state requirements, EPA has its own requirements which have not
been delegated to the state. EPA standards for use or disposal of -sewage sludge can
be found at 40 CFR Part 503. EPA rules have similar, but not identical, requirements.
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ONSITE WASTEWATER TREATMENT AND DISPOSAL
SYSTEMS

General Requirements

Special permitting rules apply to onsite systems in the Keys. Section 381.0065(4)(k),
F.S.; Chapter 64E-6, Part I, F.A.C. These rules must be read in conjunction with those
that apply statewide. Where a particular item is not addressed in Chapter 64E-6, Part I,
the Keys provisions, the applicable rules in the other parts of Chapter 64E-6 apply.

Rule 64E-6.001(1), F.A.C. Permits are needed to install, repair, alter, modify, abandon
or replace onsite sewage treatment and disposal systems (onsite systems) and are
issued by DOH.

Rule 64E-6.003(1), F.A.C. A construction permit is valid for 18 months and may be
extended for 90 days. Section 381.0065(4), F.S. A repair permit is valid for 90 days. An
operating permit is valid for one year and must be renewed annually. Construction and
repair permits may be transferred from one permittee to another provided site and
installation conditions do not change. Fees required for these permits are located in

Rule 64E-6.030, F.A.C. The timeframes used by DOH for reviewing applications and
issuing or denying permits are similar to those used by DEP. The agency has 30 days
to review a newly submitted application and request additional information if necessary.

Section 120.60(1), F.S. Subsequent requests for information may be made but must be
limited to questions raised by the previous submittal of information. After a file is
complete, DOH has 90 days to decide whether to issue or deny a permit. The process
differs from that used by DEP in that, if DOH does not take action within 90 days, a
permit must be issued. The public notice requirements for onsite permits issued by
DOH differ from those required by DEP. DOH must notify the applicant and any person
requesting notice of its intended action to either issue or deny the permit.

Section 120.60(3), F. S. The notice must state the reasons for the decision and inform
the recipients of their rights to request an administrative hearing. DOH may grant
variances from the permitting requirements in hardship cases.

Section 381.0065(4)(9)1, F.S. If the ownership of the property changes, the variance
may be transferred with the construction permit. To grant a variance, DOH must
determine that the hardship was not caused intentionally by the applicant, no
reasonable alternative exists for sewage treatment, and the discharge from the onsite
system will not adversely affect the health of the applicant or the public or significantly
degrade ground or surface water. The information required to be submitted with an
application is listed in Rule 64E6.004(3)(a-f) and includes such things as a soil profile
description, water table elevations, a plan or plat of the property, and a floor plan of
each residence on the property. Where a property r owner proposes to or has built
multiple residences or businesses on a single lot and the entire area of the lot is needed
to accommodate the onsite system, the property owner must execute and record a
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utility easement binding the property together so that the original lot size is
retained.

Rule 64E6.004(7), F.A.C. This must be done prior to the issuance of a
construction permit. Similarly, where a property owner proposes to or has built one
or more residences or businesses on multiple lots and the onsite system requires
the use of multiple lots to function properly, an easement binding the lots together
must be executed and recorded before a construction permit will be issued.

Rule 64E-6.004(7)(a), F.A.C. Ultimately, all onsite wastewater treatment systems
installed in the Keys will be required to meet AWT, as defined in Section 403.086,
F.S.

Rule 64E-6.018, F.A.C. These systems will continue to receive permits until
engineer-designed performance-based systems that provide advanced secondary
treatment are available. When systems meeting AWT standards become available,
they will be required, but the interim and advanced secondary systems permitted
up to that time will not have to be replaced with systems meeting the AWT
standard.

Rule 64E-6.018, F.A.C. Rule 64E-6.018, F.A.C., allows for three types of interim
treatment systems: Class | aerobic treatment units with disposal into sand-lined
drainfields; Class | aerobic treatment units which discharge first to a filter unit and
then to an injection well; and aerobic treatment units with disposal into soil
absorption drainfields.

Rules 64E-6.018(1)(a) and (b) and 64E-6.018(2), F.A.C. The statewide criteria
used to estimate the amount of sewage generated per day from a particular type of
development is applicable to the Keys.

Rule 64E-6.008 (Table 1), F.A.C. The statewide standard for determining the size
of the tank needed to service a given volume of sewage also is applicable to the
Keys. Rule 64E-6.008 (Table II), F.A.C. The monitoring requirements that apply to
systems throughout the state also are applicable in the Keys.

Rule 64E-6.001(1), F.A.C. Where a Class | aerobic treatment unit is used and
where effluent goes into a sand lined drainfield, the requirements of Rule 64E-
6.018(1)(a), F.A.C., apply. No part of the system may be within 25 feet of MHW of
tidal surface waters or within 25.feet of ordinary high water of nontidal surface
waters, salt marshes, or button wood associations. Where a Class | aerobic
treatment unit is used with a filter unit and injection well, the requirements of Rule
64E-6.018(1)(b), F.A.C., apply. These systems only may be used when the
setbacks from surface waters, salt marshes, and buttonwood associations cannot
be met. Other setback requirements contained in Part | of Chapter 64E-6 may
apply to both types of systems, depending on the characteristics of the property.
Injection wells cannot be used in areas designated by the EPA or DEP as having a
single or sole source aquifer. Rule 64E-6.018(1)(b)1, F.A.C. Effluent limits for
these systems are specified in Rule 64E-6.018(1)(b)2, F.A.C. DOH permits the
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treatment unit, filter unit, and injection well where estimated daily sewage flow
does not exceed 2,000 gpd.

Rule 64E6.018(1)(b)2, F.A.C. For flows greater than 2000 gpd but less than
10,000 gpd, DOH permits the treatment unit and the filter unit, and DEP permits
the injection well and any other effluent treatment device. Where an aerobic
treatment unit discharges to a soil absorption drainfield and treats domestic
sewage flows greater than 1500 gpd but not exceeding 10,000 gpd, the
requirements of Rule 64E-6.018(2), F.A.C., apply. The setback requirements from
surface waters must be the greatest distance attainable but, at a minimum, must
be 25 feet from MHW of tidal surface waters or 25 feet from OHW of non-tidal
surface waters, salt marshes, or button wood associations. Owners and lessees of
these systems must comply with the general maintenance and operational requirements
of Rule 64E-6.012(2) and (3), F.A.C. The use of non-water carriage toilets is authorized
by Rule 64E-6.009, F.A.C. These are classified as alternative systems. They may be
used where they are more feasible or where subsurface systems are not suitable.
These types of toilets must meet the standards for Wastewater Recycle/Reuse and
Water Conservation Systems as defined by ANSI/NSF International Standard Number
41.

Rule 64E-6.009(1), F.A.C. Installation of these systems requires an approval by DOH.
The technical requirements for installing these systems are in Rule 64E-6.009, F.A.C.
Any existing, approved onsite system which is in use and which is in satisfactory
operating condition may remain in use according to the terms of the rules and permit
under which it was approved.

Rule 64E-6.001(4), F.A.C. However, these systems are considered interim and will only
be permitted until systems that meet advanced secondary treatment become available.

Rule 64E-6.018, F.A.C. If there are changes in the development on a lot that alter the
volume or quality of sewage generated, system upgrades may be required. If the
changes require tank size to be increased, the tank must be brought up to current
standards.

Rule 64E-6.001(4)(c), F.A.C. If changes to the drainfield are required, the repair criteria
in Rule 64E-6.015, F.A.C., apply and those criteria do not always require drainfields to
be brought into compliance with current standards. (pers. comm. John Heber, DOH,
July 15, 1998).

Rule 64E-6.001(4)(a) and (b), F.A.C., identifies the small changes to residences and
businesses that may be made without system upgrades. In any case, if central service
becomes available, existing approved systems will be required to connect. Rule 64E-
6.001(4), F.A.C. See detailed discussion below.

Engineer-Designed Performance-Based Treatment Systems
(EDTS)
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EDTS are systems designed to achieve specific treatment levels and must be
designed by a professional engineer, registered in Florida, with a background in
wastewater engineering.

Rule 64E-6.025(8), F.A.C. Permits are needed to install, repair, alter, modify,
abandon or replace EDTS.

Rule 64E-6.027(1), F.A.C. Operating permits for these systems must be obtained
annually.

Rule 64E-6.027(5)(a), F.A.C. Any proposed change from the original design, including
changes in flow rate, will require the system to be reengineered to achieve the design
performance standard. These systems have more stringent maintenance
requirements than interim systems in that the property owner or lessee must enter into
maintenance agreements with a DOH approved maintenance entity to have the
systems inspected at regular intervals.

Rule 64E 6.027(5)(d), F.A.C. The setback requirements for these systems are the
same as those required for interim systems and are contained in Rule 64E-6.028(1),
F.A.C. EDTS can exceed the authorized flow allowances contained in Rule 64E-
6.008, F.A.C. (Table I), depending on the degree of treatment provided.

Rule 64E-6.028(2), F.A.C. Systems designed to meet secondary treatment standards
can exceed their authorized sewage flow allowances by up to 25 %. Systems
designed to meet advanced secondary treatment standards may exceed the
allowance by up to 50%. Systems which meet AWT standards will be able to exceed
the allowance by up to 100%.

Cesspit Replacement and Upgrading of Undocumented
Systems

Cesspits include not only pits receiving untreated sewage but also septic tanks which
do not properly treat sewage.

Rule 64E-6-.017(3), F.A.C. Undocumented systems are those which have no record
of installation but meet the construction standards for the time period during which the
system was built.

Rule 64E-6-.017(7), F.A.C. Where a property has a cesspit, the cesspit must be
replaced with an onsite sewage treatment system which complies with Rule 64E-6.018,
F.A.C. (e.g. a Class | aerobic treatment system handling discharge to a sand-lined
drainfield or injection well, an aerobic treatment system discharging to a soil absorption
drainfield). Undocumented systems must be upgraded in accordance with the DOH
Policy for the Evaluation, Approval and Permitting of Existing Onsite Sewage Treatment
and Disposal Systems in the Florida Keys, dated December 19, 1997.
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Rule 64E-6.0181, F.A.C. Undocumented aerobic treatment units will be approved for
use if they meet the current standards for aerobic treatment units in the Keys. Part IIA of
the Policy. Undocumented septic tank systems will be approved if:

1) the tank is structurally sound and within one size of the current minimum
volume requirements;

2) the drainfield is at least 75% of the current required minimum size, and the
bottom absorption surface of the drainfield is at least 24 inches above mean
high water; and,

3) the drainfield is set back from surface water a minimum distance of 75 feet. If
the undocumented septic system cannot meet these requirements, the system
must be upgraded to meet one of seven options listed in Part IIB of the Policy.

Connection to Central Sewage Systems

The owners of properly functioning onsite treatment and disposal systems must connect
to publicly or privately-owned or investor-owned central systems within 1 year of
notification that central service is available. Section 381.00655(1)(a), F.S. -Within one
year of central service becoming available, the owners of central systems must notify
affected owners of onsite systems that central service is available to them and that
connection is required within one year of the notification. An opinion of the Attorney
General, 96-09, dated February 2, 1996, concluded that a county is not authorized by
this provision to enforce homeowner hook-up, but the county may adopt an ordinance
providing for enforcement of the statute by the county.

The question has been raised whether an OWTS that meets AWT must connect if
sewer becomes available. The answer is "yes." Under current law, it would be an
incorrect statement to say that such a system would NEVER have to connect. However,
the standards provided in the Comprehensive Plan are recognized to be interim
standards pending adoption of the SWMP.

Section 381.00655(2)(b), F.S., makes provision for waiver of the connection
requirement. Specifically, with approval of DOH, the public or private utility to which the
connection would be made may waive the requirement to connect if it determines that
such connection is not required in the public interest due to public health considerations.
Accordingly, DOH and the FKAA, or a private utility, could determine connection to be
unnecessary. Nothing in this statute is intended to preclude actions required to protect
the public health.

Section 381.00655, F.S. We note that Policies 901.4.9 and 901.5.18 of the Monroe
County Comprehensive Plan require connection consistent with the statutory
requirement. Accordingly, any waiver of connection would be inconsistent with the
Comprehensive Plan. Local government actions are required to be consistent with the
Comprehensive Plan.

Section 163.3161(6), F.S. DOH, the County and the FKAA should reach a consensus
on this issue and act in accordance with that consensus. A comprehensive plan
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amendment will be necessary if it is determined that the waiver provisions of Section
381.00655(2)(b), F.S., will be made available in Monroe County. The owners of onsite
treatment and disposal systems that need repair or modification to function properly
must connect to an available central system within 90 days of receiving notification from
DOH.

Section 381.00655(1)(b), F.S. In cases of hardship, a 90 day extension for connecting
may be granted. The owner of the onsite system may prepay the amortized value
of the connection charge in equal monthly installments over two years from the
date of notification that connection will be required.

Section 381.00655(1)(a), F.S. In cases of financial hardship, the local government
may allow a property owner to pay for the connection to publicly or privately owned
facilities monthly, over five years, without interest.

Section 381.00655(2)(a), F.S. The FKAA has options for reduction or waiver of
connection fees in certain specified circumstances. See Sections 3 and 7.4 of this
Technical Memorandum.

Coordinated Review and Permitting

The Monroe County Comprehensive Plan requires that DCA, DEP, DOH and the
County develop a coordination procedure to ensure that the number of permits
issued for onsite treatment and disposal systems does not exceed the number of
permits allowed for development. The agencies have developed an MOU to
implement this procedure. The procedure includes methods for tracking the
number of cesspits eliminated and the rankings of properties for which permits
have been requested (required by the comprehensive plan).

The tracking systems ensure that the appropriate humber of permits are issued
and that permits are issued to properties in accordance with their rank. Chapter
64E-7 of the Florida Administrative Code provides for an additional review
procedure applicable in the Florida Keys Area of Critical State Concern (the entire
county except for the island of Key West). The procedure provides permit
applicants an opportunity to simultaneously submit onsite system and development
applications for review by DOH and other state and regional agencies.

Rule 64E-7.002(1), F.A.C. The process coordinates review times and provides for
at least one joint meeting with the applicant and other permitting agencies. Rule
64E-7.002(2), F.A.C. The result of the process is a certification by DOH that the
project either meets or does not meet its permitting criteria.

Rule 64E-7.002(3), F.A.C. Certification that a project does meet the DOH criteria

does not substitute for a permit but does create a rebuttable presumption that a
permit will be issued.
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Rule 64E-7.002(4), F.A.C. The coordinated review process can be completed
more quickly than the permit review and, thus, can give the applicant important
feedback at an earlier point in time.

Rule 64E-7.002(3) and (5), F.A.C. However, when processing of the permit
application can be accomplished within the timeframes set up for coordinated
review, DOH will issue a permit instead of a certification. Rule 64E-7.002(5),
F.A.C.

Statutory and Rule Conflicts Regarding AWT for OWTS

Section 381.0065(4)(k), F.S., provides that DOH shall require effluent from OWTS
in the Florida Keys to meet advanced waste treatment concentrations as defined in
Section 403.086, F.S. It is assumed the statute is intended to be effective
immediately, as no transition dates were provided. However, Rule 64E-6.018,
F.A.C., which implements the statute, recognizes that AWT systems are not
currently "available"” and defers that requirement until such time as they become
available. This rule does not mirror the statutory requirement unless the statute
can be interpreted in more than one manner. One interpretation of the above-
noted reference to Section 403.086, F.S., is that it alludes to the definition of AWT
found in subsection (4) thereof. This is the most logical interpretation. That
interpretation, if upheld, would mean that the rule is inconsistent with the statute. If
this interpretation is what was intended, it is unfortunate that the drafters didn't
specify "as defined in Section 403.086(4), F. S.,” because the more specific
reference would have left no room for doubt. The reference to Section 403.086,
F.S., could also be interpreted as a broader, more inclusive application, extending to all
of Section 403.086, F.S. Such an interpretation could leave the implementation of the
AWT requirement to those instances where "deemed necessary and ordered by the
Department” (meaning DEP). Section 403.086(1), F.S. This interpretation is less
probable because Section 403.086(3), F.S., effectively indicates that Section 403.086,
F.S., does not apply to septic tanks.

Section 381.0065(4)(a), F.S., provides a mechanism for issuance of variances where
"no reasonable alternative exists for the treatment.” Such variances should be issued on
a case-by-case basis. The rule appears to effectively issue a "blanket variance." A court
may determine that the rule is valid because DOH has the statutory authority to grant
variances. However, procedurally; this is not the normal approach, and a court is just as
likely to invalidate the rule. If AWT systems are not available, it may make more sense
to make an appropriate amendment to Chapter 381, F .S. Until it is amended, the rule
will remain at risk of challenge. In contrast to DOH's statutory AWT requirement for
OWTS, AWT requirements for wastewater plants, as stated in the DEP letter of May 12,
1988, stem from Monroe County's Comprehensive Plan Policy 901.1.1., not a rigid
statutory fiat.

Section 403.086, F. S., provides that DEP can impose AWT standards where deemed

necessary. Under DEP's rules, such requirements would be driven by the need to
protect the quality of the receiving waters. While the outcome may be the same, DEP's
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statutory authority provides more flexibility to the agency so that it can take into account
availability of technology. Nothing herein is intended to render any opinion on the
availability or lack thereof of AWT for OWTS or wastewater plants.

OTHER PERMITS

This Technical Memorandum has reviewed the principal permits which might be
required for siting of sewage treatment facilities contemplated by the Plan. Other
permits such as environmental resource permits pursuant to Chapter 373, F.S., could
be required to address stormwater handling.
= A federal stormwater permit could also be required under the Clean Water Act.
= A Department of Transportation permit could be required if access is required
adjacent to a state road.
»= Alocal building permit would also be required.
= A consumptive use permit, under Chapter 373, F.S., could be required if the
facility requires water for its operations.

Location can affect the types of permits which might be required. For instance, if a
facility or portion thereof is proposed to be sited in waters, a regulated wetland or
transitional area, permits could be required pursuant to

= the federal Clean Water Act or
» the Rivers and Harbors Act (Corps of Engineers jurisdiction) or

= Chapter 373, F.S. (South Florida Water Management District — DEP
jurisdiction).

If there is any thought of performing any construction in a jurisdictional area,
consultation with the regulatory agency should be commenced very early in the
process, as it is likely that it will be very difficult to obtain approval for any significant
dredging or filling activity in sensitive areas.

LAND USE REQUIREMENTS AND RESTRICTIONS

Monroe County has instituted a variety of measures that will link development to
improvements in sewer service, correct existing sewage problems, and protect water
quality and habitat. Most notable among these measures is the Permit Allocation
System for New Residential and Non-Residential Development. Permits for new
residential development will be limited by the number of cesspits eliminated in a
defined area. The degree of new nonresidential development allowed will be based on
the number of new residential permits issued.

Property owners denied permits may request that Monroe County purchase their
property. The County will rank all such properties based on environmental sensitivity
and attempt to acquire them. Onsite sewage treatment systems not eliminated through
the Permit Allocation System will be eliminated by a comprehensive inspection and
compliance program implemented in conjunction with DOH. Initially, illegal systems will
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be eliminated, and then a method to inspect permitted facilities on an on-going basis will
be implemented. Interim level of service standards for onsite and central systems are
identified in the comprehensive plan and will be in effect until the SWMP is completed.
Water quality will be protected by these interim standards and through monitoring efforts
designed, in part, to identify impacts of development. Once impacts are identified,
measures will be taken to improve water quality in the affected areas. Development is
restricted in sensitive habitats and those supporting endangered species. These
restrictions may affect the selection of sites for new or expanded sewage treatment
facilities.

Land use in Florida is regulated largely through Chapters 163 and 380, F.S. Chapter
163, Part Il, commonly called the Growth Management Act, requires local governments
to develop local comprehensive plans for controlling development.

Chapter 380 provides for the creation of Areas of Critical State Concern. This
designation imposes additional planning requirements which must be addressed in the
local comprehensive plan.

Section 380.05(5) and (6), F.S. Chapter 163 requires each municipality to develop a
comprehensive plan and requires that the County develop a comprehensive plan for its
unincorporated areas.

Section 163.3171(1) and (2), F. S. The only incorporated areas in the County are the
cities of Key West, Key Colony Beach and Layton and the Village of Islamorada.
Because the Village of Islamorada was incorporated very recently, it will follow the
County comprehensive plan until it prepares its own. The comprehensive plans of these
municipalities are required to include an element explaining how their development will
be coordinated with development in the County.

Section 163.3177(4), F.S. Likewise, the County must explain how development in the
unincorporated areas will be coordinated with that in the municipalities. The County plan
must, in addition, address coordination with adjacent counties.

Section 163.3177(4), F.S. Monroe County's plan includes coordination with Dade and
Collier Counties as part of Goal 1301. Chapter 163 includes a list of elements, some of
which must be included in comprehensive plans and some of which may be included
at the discretion of the local government.

Section 163.3177(6) and (7), F.S. Provision of sewer services is a mandatory
element.

Section 163.3177(6)(c), F.S. Each element is organized into goals (which are long-
term aspirations), objectives (which are mid-range strategies), and policies (which are
short term actions that must be taken to achieve objectives). Once a
comprehensive plan is approved, the local government must adopt land development
regulations to implement the plan.
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Section 163.3202(1), F.S. All development orders issued by the local government
must be consistent with land development regulations and the comprehensive plan.

Section 163.3194(1)(a) and (b), F.S. An important component of all comprehensive
plans is the capital improvements element which addresses the funding and location
of public facilities. The local government must determine where to locate public
facilities in order to promote their efficient use and meet the needs of the public.

Section 163.3177(3)(a), F.S. Over a five-year planning period, the County must
determine where new facilities must be built, where existing facilities must be
upgraded, and what levels of service the facilities must provide.

Section 163.3177(3)(a)l and 3, F.S. The local government must estimate the cost of
providing these facilities and levels of service and identify the funding sources from
which it will obtain the necessary capital.

Section 163.3177(3)(a)2, F.S. Linked to the capital improvements element is the
concurrency requirement, which applies to sewer service and several other types of
public services. Section 163.3180(1)(a), F.S. Local governments must ensure that
sewer facilities and services are provided concurrently with the impacts of
development.

Section 163.3177(10)(h), F.S. Sewer service must be available no later than the
issuance date of a certificate of occupancy or similar authorization.

Section 163.3180(2)(a), F.S. However, local governments cannot extend or provide
service to new developments on an ad hoc basis. New or extended service to an area
must be accounted for in the capital improvements element of the plan.

Section 163.3177(10)(h), F.S. Most of Monroe County is included in the Florida Keys
Area of Critical State Concern. Excluded from this designation are:

1) the part of the County within the exterior boundaries of Everglades National
Park and areas north of the park;

2) publicly owned lands more than 250 feet seaward of mean high water;

3) federal properties; and

4) the City of Key West. Rule 28-29.002, F.A.C.
The City of Key West is also designated as an Area of Critical State Concern. It includes
the entire island of Key West and certain adjacent areas.

Rule 28-36.002, F.A.C. Principles for guiding development must be adopted for each
area. The principles for the Keys area are in Section 380.0552(7), F.S., and those for
Key West are in Rule 28-36.003, F.A.C. The local comprehensive plans of the County
and City must adhere to the principles for development for their respective Areas of
Critical Concern as well as the requirements of Chapter 163.
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Section 380.05(5) and (6), F.S. In 1995 the Administration Commission entered a final
order in Case No. 95-ACC-024, finding that the Monroe County Comprehensive Plan
was not in compliance with Chapters 163 and 380, F.S., and the Principles for Guiding
Development. Subsequently, in 1996, the Governor issued Executive Order 96-108
which requires DEP, DCA and DOH to coordinate with the County in undertaking
certain actions needed to bring the comprehensive plan into compliance. These actions
include developing and implementing a system to eliminate cesspits, implementing the
Permit Allocation System, conducting a carrying capacity study, and preparing the
SWMP. The Monroe County Comprehensive Plan was extensively revised in 1997 in
order to achieve compliance. In large part, the revisions address sewage
management problems. Development of the SWMP was required by the 1997
amendments. The elements of the Monroe County Comprehensive Plan which are
most relevant to the SWMP are Future Land Use, Conservation and Coastal
Management, Solid Waste, Sanitary Sewer and Intergovernmental Coordination.
These elements are discussed below.

FUTURE LAND USE

Permit Allocation System for New Residential Development

The Future Land Use element includes a goal (Goal 101) providing that the County
must manage growth in a way which enhances the quality of life, ensures safety, and
protects valuable natural resources. One of the policies critical to achieving this goal is
development and implementation of the Permit Allocation System which will limit the
number of permits the County may issue for new residential development. Because all
of the information needed to develop this system is not yet available, one of the 1997
amendments to the comprehensive plan requires development of an interim Permit
Allocation System. The interim system will be in effect until the County determines its
future growth capacity and amends the comprehensive plan accordingly. The future
growth capacity will be based on the results of the Five Year Work Program, which is a
component of the interim Permit Allocation System.

The interim Permit Allocation System is tied to the County's Rate of Growth Ordinance
("ROGQO") which limits the number of permits issued for new residential development in
each ROGO area to 255 per year. The interim system limits the number of new
residential developments in each ROGO area to the number of cesspits replaced within
each ROGO area. If less than 255 cesspits are replaced in a year, then 255 permits for
development cannot be issued. If more than 255 cesspits are replaced in a ROGO area
within a year, the associated development permits cannot be issued until the following
year.

Allocation of permits is based not only on the number of cesspits eliminated but also on
progress made on the Five Year Work Program. Each year the Administration
Commission will review the County's progress on the program, and, if it determines
substantial progress has not been made, the cap on new residential development will
be reduced by at least 20% for the next year. Implementation of the interim system
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requires that DEP, DOH, DCA and the County coordinate their permitting procedures so
that the state agencies do not issue wastewater disposal permits that allow
development beyond the number of permits Monroe County may issue. The County
may not issue development permits in excess of those that DEP or DOH may issue.

Five Year Work Program

The Five Year Work Program (Policy 101.2.13) sets out a time line for completing
projects needed to protect water quality. Year one started on January 1, 1997, and year
five ends on December 31, 2001. The projects included in the program are the:

= SWMP, the Stormwater Master Plan;
= the Cesspit Elimination Program;

» the Marathon Facilities Plan, a study assessing the maximum degree of land
development the Keys can tolerate without unacceptable impact to natural
systems (the carrying capacity analysis); and

* aland acquisition program.

Executive Order 96-108 requires DEP, DCA and DOH to assist the County with these
projects.

Permit Allocation System for Non-Residential Development

Objective 101.3 of the Future Land Use Element requires the County to regulate non-
residential development in order to maintain a balance of land uses needed to serve
County residents. By January 4, 1998, the County must complete an economic study to
determine the demand for future non-residential development. Until the study is
complete new non-residential development will be limited to 239 square feet for each
new residential development permitted. The ratio will be changed if the economic
analysis indicates it is appropriate. Applicants for nonresidential development must
obtain a letter from DOH confirming the availability of potable water and electric permits
before submitting a building permit application to the County. In addition, the County will
not issue a building permit until the applicant has obtained all other permits needed from
the state.

Point System

Objective 101.5 requires that the County direct future growth in a manner that protects
natural resources and ensures orderly urban development. The Point System, to be
implemented through land development regulations, is the mechanism the County must
use to meet this objective. This system allocates points to both residential and
nonresidential permit applications, and the points are used as a basis for selecting the
applications that will be granted through the Permit Allocation System. Positive point
factors are assigned to applications considered beneficial, and negative point factors
are assigned to applications considered to be liabilities.

Page A-37





Florida Department of Environmental Protection
REASONABLE ASSURANCE DOCUMENTATION
Technical Reference Documents — Appendix A
December 2008

Land Acquisition

Objective 101.6 requires that the Monroe County Land Authority expand its acquisition
program to purchase property for which building permits have been denied due to the
Permit Allocation System. Property owners must meet certain criteria in order for their
land to be eligible for acquisition, among them, the development must meet all county,
state and federal requirements other than those associated with the Permit Allocation
System. The County is expected to coordinate with the DCA to ensure that state
administered acquisition programs are implemented in a manner that supports the
County's acquisition priorities. Both the County and DCA will support legislative
changes that enhance the County's ability to acquire properties that are denied permits.

The County must compile a list, annually, which prioritizes lands for which acquisition
has been requested and for which permits have not been allocated., The properties will
then be ranked based on environmental factors, with the most sensitive properties
receiving the highest priority for acquisition.

Special Requirements for Public Facilities

Objective 103.1 requires the County to regulate development, including the provision of
public facilities, on Big Pine Key and No Name Key to protect the Key deer and its
habitat. The County must deny approval of any public or private non-residential
development if it increases traffic on these islands beyond a specified degree. The
comprehensive plan lists a number of other actions that must be taken to reduce the
adverse effects of traffic on the Key deer on various islands. Special requirements for
siting new public facilities or significantly expanding public facilities on Big Pine Key and
No Name Key are incorporated into the comprehensive plan. These requirements
include conducting as assessment of needs, evaluating alternative sites, evaluating
design alternatives for the selected site, and assessing the impacts on surrounding land
uses and natural resources. The impact assessment for natural resources will focus on
the extent to which public facilities are located in sensitive environments. In addition,
there are restrictions on the uses of ground water on these islands. Given these
requirements and a number of others, it is clear that any development which alters the
habitat of the Key deer is actively discouraged and will be closely scrutinized.

Objective 103.2 requires the County to regulate future development and coordinate the
provision of public facilities in North Key Largo in a way that preserves and enhances
the _habitat of four endangered species - the American crocodile, the Key Largo wood
rat, the Key Largo cotton mouse, and the Schaus' swallowtail butterfly. The
requirements that apply to expanding or siting new public facilities on the islands
supporting Key deer also apply to North Key Largo. However, the County must go
further and prohibit new development of public facilities in the area unless no feasible
alternative exists and the facilities are needed to protect the public health, safety or
welfare.

Conservation and Coastal Management Element
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This element of the comprehensive plan includes provisions to protect air
qguality, water quality, a variety of habitat types and historic resources. The
provisions most relevant to the SWMP are those that would affect siting and
permitting of proposed facilities. While policies directed toward protecting
specific habitat types and species may not prohibit development in certain
areas, they could make permitting of facilities more cumbersome.

Water Quality

With respect to water quality, Objectives 202.1, 202.2 and 202.3 are most relevant
to the SWMP.

Objective 202.1 and its associated policies are directed toward studying and
improving water quality in the Florida Keys National Marine Sanctuary. To this
end, the SWMP is required to assess pollutant loadings to ground and nearshore
waters from sanitary wastewater facilities. After the studies are complete, pollution
control measures, including water quality-based effluent limits and best
management practices, will be adopted to protect the Sanctuary. Impacts to this area
should be avoided.

Objectives 202.2 and 202.3 require implementation of permitting, inspection and
enforcement procedures to reduce discharges to surface and ground water from onsite
systems and wastewater treatment plants.

Habitat

The comprehensive plan includes studies and actions that must undertaken to protect
wetlands, seagrass beds and corals. To the maximum extent possible, facilities should
be sited to avoid adversely affecting these habitat types. Objective 203.1 prohibits all
filling in mangrove wetlands except for certain pile-supported structures and establishes
setbacks from all wetlands.

Objective 204.1.1 requires the County to protect wetlands by participating in the
Advanced Identification of Wetlands Program ("ADID"), which facilitates the regulatory
process by mapping all wetlands in the Keys and assessing their functionality.

Objective 204.2 directs the County to eliminate the loss of undisturbed wetlands and
the net loss of disturbed wetlands. Submerged lands, mangroves, salt ponds,
freshwater wetlands and freshwater ponds are protected by an open space
requirement. Development is not allowed in these habitat types, although transferable
development credits may be assigned away from freshwater wetlands, undisturbed salt
marsh and buttonwood wetlands. In addition, as part of meeting this objective,
setbacks from wetlands are required and development in wetlands is prohibited until the
ADID is finished.

Objective 203.2 pertains to seagrass protection and prohibits any new dredging that

would harm the species. Thus, any dredging required for construction of facilities could
not impact seagrass beds. Although not specifically prohibited, locating effluent
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discharges in the vicinity of seagrass beds should be avoided. Objective 203.3.4
requires the County to protect, preserve and enhance coral reefs through enacting land
development regulations which protect water quality. This includes limiting the location
of water dependent activities to areas where they will not have a significant adverse
impact on the resource.

Objective 205.2 requires that measures be taken to protect upland habitats native to
the Keys.

Objective 206.1 requires the County to adopt measures to protect beaches and berms.
Any development which will require disturbance of natural beach/berm systems will be
assigned a negative point rating. Excavation or filling in these systems is prohibited.
Construction setbacks are required and lighting restrictions to protect nesting sea turtles
must be in place.

Historic Resources

Objectives 214.3, 214.4 and 214.5 require the County to protect, preserve and
increase public appreciation of historical resources. It would not be advisable to
situate wastewater facilities in a way that would threaten these resources or the
public's ability to appreciate them.

Public Expenditures in the Coastal Zone

An important goal of the comprehensive plan is to limit public expenditures which
result in the loss of or adverse impacts to natural resources in the Coastal Zone. To
meet this goal, Objective 215.1 requires that public expenditures for infrastructure
within the Coastal Zone be made in accordance with the capital improvements
schedule.

Objective 215.2 requires the County to explore alternatives to funding public
facilities which damage significant coastal resources. Public expenditures will not be
made for facilities located within the Coastal Barrier Resources System, saltmarsh,
buttonwood wetlands, or offshore islands not currently accessible by road.

Solid Waste

Objective 801.2 provides that, in order to meet its solid waste collection and disposal
needs, the County must construct a new facility to handle sludge, septage and/or
leachate on Crawl Key. The comprehensive plan requires completion of the facility by
January 4, 1998. If there has been a change in plans pertaining to the nature of the
facility to be constructed on Crawl Key, it is recommended the Comprehensive Plan
be updated to reflect this change.

Sanitary Sewer Element
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The long-term goal of the County is to provide adequate and economically sound
sewage services to County residents while protecting public health and quality of
groundwater and nearshore water.

Levels of Service and Concurrency

Objective 901.1 requires that sewer services be available to support permitted
development at an adequate level of service. To accomplish this objective, permanent
level of service standards for both sewer service and onsite treatment must be
established. These level of service standards will be developed in the SWMP, and,
once they are adopted, all new, expanded and replacement facilities must comply.
Until the SWMP is completed, interim level of service standards provided in the
comprehensive plan will be used.

The interim standards for wastewater treatment plants require that annual average
daily flow not exceed .100% of the permitted capacity of the facility, and that new and
expanding plants meet advanced wastewater treatment (AWT) standards as defined
in Section 403.086, F.S., or that the best available technology be used when the AWT
standard cannot be met. Exceptions to the technology standard are made for facilities
discharging to Class | injection wells permitted for reuse, so long as reasonable
assurance is provided that no adverse ecological impact will result.

The interim level of service standard for onsite systems is use of aerobic treatment units
which discharge to the best available disposal systems as determined by DOH.
Methods approved by DOH under its program to investigate innovative technologies
also may be used. As they become feasible, use of new technologies will be required.
In addition, the County must require mandatory pump-out of septic tanks by qualified
contractors..

The comprehensive plan requires adoption of land development regulations which
ensure that permits will not be issued for new development unless adequate
wastewater facilities, providing the required level of service, are available when the
impacts of development occur. The land development regulations will be applicable to
facility siting.

With respect to the permit allocation and point system, the County may consider
assigning a positive point rating to developments with treatment systems operating
above the required level of service.

Elimination of Onsite Disposal Systems

Objective 901.2 and Executive Order 96-108 require the County to work with DOH to
eliminate cesspits and improve failing septic tanks and package plants. Under the
Executive Order, within a year after its issuance on March 28, 1996, property owners
could voluntarily provide documentation that their onsite systems were approved and
had up-to-date operating permits. These operating permits would allow for the system
to be used so long as it was properly maintained or until a central system became
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available for connection. The order also provided that temporary operating permits
should be considered for onsite systems which will have an opportunity to connect to a
central system within six years of the issuance date of the Executive Order. In addition,
the Executive Order requires DCA, DEP and DOH to assist Monroe County in
developing procedures, criteria and priorities for confirming the adequacy of each onsite
system. The comprehensive plan addresses this requirement in Objective 901.2,
providing that the County, in coordination with DOH, must complete a two-phased
inspection/compliance program for onsite disposal systems and an interlocal agreement
specifying each entity's responsibility for plan implementation. The Executive Order
requires that all properties, on which system adequacy has not been voluntarily
documented within the specified time frame, be-subject to the two-phased plan
implemented by the County. The comprehensive plan requires that Phase | of the
inspection/compliance plan address the elimination of illegal onsite systems and that
Phase Il address ongoing inspections and permit renewals for legally permitted
systems. The following actions will be undertaken during Phase I:

1) identification of cesspits, and identification and inspection of septic tanks
suspected of being illegal or substandard;

2) proper abandonment of cesspits or replacement of cesspits with permitted
treatment systems; and,

3) upgrading and/or replacement of substandard, unpermitted onsite systems
with systems that meet state and county regulations.

Within two years of initiating Phase |, all cesspits should be eliminated or enforcement
action should be taken. During Phase Il the following actions will be undertaken:

1) inspection of all permitted onsite systems beginning with septic tanks over
three years old;

2) requiring inoperative or deficient systems to come into compliance with state
and local regulations;

3) issuance of operating permits for systems which are in compliance;

4) requiring the inspection and renewal of operating permits for septic tanks
every five years; and

5) requiring the inspection and renewal of operating permits for aerobic
treatment systems as required by law.

In addition to improving land-based disposal systems, the County must implement
regulations designed to reduce pollutant discharge from liveaboard vessels.

Discouragement of Urban Sprawl

Objective 901.3 requires the County to discourage urban sprawl by ensuring
maximum use of existing wastewater treatment facilities. To accomplish this goal,
the County may consider assigning points to developments which connect to existing
wastewater treatment facilities, use water reuse systems, and meet adopted level of
service standards. The comprehensive plan prioritizes the circumstances under
which wastewater systems may be extended or replaced. Finally, the County must
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maintain and annually update a five-year schedule of capital needs for sewer
services.

The SWMP

Objective 901.4 requires the County to prepare and complete the SWMP by
December 31, 1998. The comprehensive plan specifies that the SWMP must include
the required levels of service and type of treatment for all developed and
undeveloped areas in the County. In addition, it must include an inventory of all
wastewater treatment plants and areas served by onsite systems such that the
County can determine where levels of service are being met, exceeded, or not met.
The SWMP must include minimum operational standards for package plants,
collection systems, pump stations, and disposal wells which will be adopted along
with the plan. Upon adoption, the County must petition DOH to initiate rulemaking to
amend Chapter 10D-6 (now 64E-6) of the Florida Administrative Code as it would
apply in the County Code to adopt and enforce the adopted standard for wastewater
treatment.

With respect to onsite systems, the plan requires owners of onsite systems to
connect to central sewer service within one year of it becoming available to them.
The comprehensive plan provides that the County must field test new treatment
technologies to determine their effectiveness at removing nutrients and the feasibility
of their widespread use. The comprehensive plan also provides for adoption of land
development regulations which establish site specific density criteria for onsite
systems and prescribe the types of systems to be utilized.

By the effective date of the SWMP, the County must enter into an agreement with
certain state and federal agencies describing the types of studies that will be
undertaken to document pollutant loading from point and non-point sources into
nearshore waters. The studies undertaken for this purpose must be conducted in
coordination with the Water Quality Protection Program of the Florida Keys National
Marine Sanctuary.

Water Quality Protection

Objective 901.5 requires that the County regulate land use to protect surface and
groundwater from the adverse effects of sewer systems. A number of water quality
monitoring policies are required to meet this objective, with a major effort focused on
development of a plan to identify isolated and cumulative impacts of development.
Where water quality standards are not met, remedial actions must be undertaken. The
County is also directed to _adopt land development regulations which:

1) set minimum performance standards for onsite systems;

2) ensure that sewage disposal facilities are located so that discharges will not
be directed into surface water, wetlands or groundwater in the event of a power
failure;
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3) ensure that discharge points of sewage facilities are located as far as
possible from surface waters and aquifer storage recovery areas;

4) require location of drainfields for onsite systems on the least environmentally
sensitive portion of a parcel of land; and

5) incorporate the recommendations of the EPA's water quality protection
program, as they become available.

In addition, a number of the policies reflect an emphasis on maximizing recycling and
reuse of wastewater.

Intergovernmental Coordination

In order to better anticipate and resolve planning conflicts, the plan encourages
intergovernmental coordination with:

1) the municipalities within the County;

2) Dade and Collier Counties;

3) regional, state and federal agencies; and
4) private entities.

A primary purpose of the coordination effort is to ensure that impacts stemming from
development in Monroe County are considered by the municipalities and Dade and
Collier Counties when such counties adopt or amend their comprehensive plans.
Certain issues are the focus of specific coordination efforts.

An informal mediation process has been established to resolve annexation conflicts
with the municipalities in the County, neighboring counties and the state. The County
and the FKAA will coordinate an evaluation of the County's comprehensive plan,
levels of service and annual public facility capacity analysis. Dade and Monroe
counties will enter into an interlocal agreement to coordinate their review of how
development in each County affects levels of service within one mile of each County's
borders. The County will coordinate with applicable state agencies to promote
utilization of gray water storage systems and use of gray water for irrigation and
flushing.

A technical coordinating committee to resolve conflicts between the County and Key
West pertaining to community services, public works, and planning will be established
by interlocal agreement. Coordination on the issues related to the designation of
areas of critical state concern will be accomplished through informal mediation, the
technical coordinating committee, and through intergovernmental agreements with
DOH and DEP to streamline and coordinate permitting procedures.

Several intergovernmental agreements between the County and other agencies have
been or will be prepared to address water quality. The inspection and compliance
program for onsite disposal systems, package plants, and wastewater treatment
plants will be implemented through an agreement with DEP and DOH.

Identification and replacement of onsite systems will be implemented through
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an agreement with DOH. Preparation of the SWMP was implemented via agreement
with the FKAA and the SFWMD. The County will seek to enter into agreements with
other state and federal agencies to define responsibilities for implementing water
guality monitoring programs.

Capital Improvements

Sanitary sewer facilities are not addressed in the capital improvements element of the
comprehensive plan because the County provides no public sewer service. The
SWMP, which will inventory existing private facilities, will include recommendations for
future capital improvements needed to alleviate deficiencies and serve future
development.

LAND ACQUISITION THROUGH EMINENT DOMAIN

Counties and sewer districts have authority to exercise the power of eminent domain.
Under standard procedures the governmental entity may not take possession of
property until a final judgment is rendered. Counties, however, have the option of
taking possession before entry of a final judgment. The powers of counties and sewer
districts to condemn property are similar in many respects. A significant difference in
powers granted to these entities is that a county may condemn land beyond its
boundaries while a sewer district may not. Sewer districts, however, have more
latitude to connect with municipal facilities than do counties. The FKAA has been
given the power of eminent domain under Chapters 73 and 74, F.S., and it can take
immediate possession if it makes the requisite showing.

5.1 Procedure

To initiate eminent domain proceedings, a governmental entity must file a petition with
the Circuit Court of Monroe County.

Section 73.021, F.S. The petition must include, among other things, the source of the
entity's authority to exercise eminent domain powers, a survey of the property, and
names and addresses of those with a legal interest in the property (the defendants).
The clerk of court will issue a summons to show cause why the property should not be
taken which will be served on all resident defendants.

Section 73.031, F.S. Nonresident and unknown defendants, and others who cannot
be served, will be notified by publication of notice in a county newspaper.

Section 73.031, F. S. If the parties can agree on the value of the property, a trial can
be avoided. Otherwise, a jury will determine the value of the property.

Sections 73.032 and 73.071, F. S. Assuming a judgment is rendered in favor of the
governmental entity, the entity must deposit funds to compensate the property owner
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within 20 days after filing of the final judgment, or it may get an extension of up to 60
days for good cause.

Section 73.111, F.S. The court may set the conditions under which the defendants
surrender their interests.

Section 73.111, F.S. Counties may attempt to possess property before a final
judgment is reached by filing a declaration of taking in addition to the petition
described above.

Sections 74.011 and 74.021, F.S. The declaration may be filed any time prior to final
judgment and must include the value of the property interest based on a valid
appraisal.

Section 74.031, F. S. The requirements for service are similar to those required for
the petition.

Section 74.041(1) and (2), F.S. If the court decides that the governmental entity is
entitled to advance possession, the governmental entity must deposit, with the court,
funds in an amount not less than the value stated in the declaration of taking.

Section 74.051, F.S. The petitioner may then take possession in accordance with
conditions set by the court. If the final judgment is for an amount greater than that
initially deposited, the government must pay the difference.

5.2 Eminent Domain Power of Counties

Counties may exercise the power of eminent domain to obtain property needed for
construction, operation, expansion or improvement of sewage disposal systems that
the county has purchased or built.

Sections 127.01(1)(a) and 153.03(5), F.S. The power extends to real and personal
property and associated interests, including privately owned submerged land and
riparian rights. For sewage treatment purposes, a county may condemn property in
adjacent counties. See Prosser v. Polk County, 545 So.2d 934, 935 (Fla. 2d DCA
1989) (holding that because section 127.01 expressly prohibits a county from
condemning land for recreational purposes outside the county, similar geographic
restrictions for other purposes would have been expressly stated if they were
intended). Because eminent domain power is considered coercive, the power must be
delegated expressly and statutes granting the power are strictly construed against the
governmental entity. 21 Fla. Jur. 2d, Eminent Domain, Section 10 (1980).

= Counties are expressly prohibited from exercising eminent domain power
over state and federal property, municipal property, and privately owned
sewage disposal systems used primarily by industries or manufacturers for
disposal of their own wastes.
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=  Sections 127.01(1)(a) and 153.03(5), F.S. In addition to the prohibition on
exercising eminent domain over municipal property, a county may only locate
sewage disposal facilities in a municipality with the municipality's consent or
when the county owned such facilities prior to incorporation.

= Section 153.03(1), F.S. Although counties are granted power to construct
sewage disposal systems by Section 153.03, F.S., they are not expressly
authorized to use eminent domain powers for the construction of new plants.

= Section 153.03(5), F.S., allows the county to use eminent domain powers
"for the efficient operation, or for the extension or for the improvement" of
purchased or constructed facilities. However, Section 127.01(a), F.S., grants
counties broad authority to exercise the eminent domain power for county
purposes. It is reasonable to conclude that constructing new sewage
treatment facilities is a county purpose.

= Section 153.03(1), F.S., grants counties the power to construct and expand
sewage treatment facilities, and Section 125.01(1)(k)1, F.S., identifies
provision of sewage collection and disposal facilities as a responsibility of
county government. Even though Section 153.03(5), F.S., does not expressly
mention construction, it could be concluded that Section 127.01, F.S., grants
the eminent domain power for construction of new facilities because such
work serves a county purpose.

While we are unable to find case law directly addressing the issue, Manatee County
v. Harbor Venture, 305 So. 2d 299, 300 (Fla. 2d DCA 1975), indirectly supports the
conclusion that counties have such powers. The case involved a county's
condemnation of property for 122

construction of a sewage treatment plant, and the issue adjudicated was the award
of attorney's fees incurred during the condemnation proceedings. Although the court
was not asked to rule on use of eminent domain for construction of a new plant, it
did not indicate that the county's action was inappropriate.

5.3 Eminent Domain Power of Sewer Districts

The BOCC may create sewer districts when deemed necessary in the public interest.
Section 153.53(1), F.S. Should the County decide to do so, such districts will have
eminent domain powers similar to those of counties. They will be able to obtain
property rights needed to operate, expand, improve and construct sewage disposal
facilities. Section 153.62(7), F.S. However, see discussion in Section 2 of this
Technical Memorandum regarding the supremacy of the FKAA as it pertains to
wastewater.

A district's power is more restricted than a county's. Districts are prohibited from
condemning land beyond their boundaries. Because districts may only be created
from the unincorporated areas of a county, they cannot obtain land in municipalities
through eminent domain proceedings. Section 153.53(1), F.S. While Section 153.62,
F.S., does not expressly prohibit a district from exercising eminent domain power over
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federal or state-owned land, such lands may be obtained only with consent of the
appropriate government. 21 Fla. Jur 2d, Eminent Domain, Sections 22, 11 (1980).

Districts are authorized to construct connecting, intercepting or outlet sewers under
streets, highways and other public places within municipalities or other political
subdivisions and to "join with" municipalities, counties and other political subdivisions
"in the exercise of common powers." Section 153.62(16) and (10), F.S.

5.4 Eminent Domain Power of the FKAA

The Act grants the FKAA the power to use eminent domain within or without its
territorial limits and affords it all the powers granted by Chapters 73 and 74, F.S.,
discussed in Section 6.1 above.

6.0 COORDINATION WITH OTHER EXISTING PROGRAMS

Because the natural resources and scenic beauty of the Florida Keys has state and
national significance, the environmental problems of the Keys have been under
scrutiny of state and national regulatory organizations. These governmental entities
have their own programs, some of which overlap with the SWMP. The involvement of
these agencies brings many resources to bear, which would not be otherwise
available. However, the most efficient use of these additional resources will only be
accomplished with careful interagency coordination to avoid duplication of effort.

6.1 Florida Keys National Marine Sanctuary Act

The Florida Keys National Marine Sanctuary and Protection Act of 1990, PL 101-605,
as amended by PL 102-587 ("Protection Act"), was enacted to protect the resources
of the area, educate the public, and manage human uses of the Sanctuary in a
manner consistent with the Protection Act.

The Protection Act provides for the development of a comprehensive management
plan and implementing regulations. The plan must include water quality criteria,
including water quality based effluent limitations, and best management practices.
The Protection Act also creates an Advisory Council and Steering Committee to assist
in the implementation of the management plan. Finally, the Protection Act provides for
water quality monitoring.

The Sanctuary consists of approximately 2,800 nm? of coastal and oceanic waters
and submerged lands surrounding the Florida Keys and areas westward toward, but
excluding, Dry Tortugas National Park, to the mean high water line.

The United States Department of Commerce has published the Final Management
Plan/Environmental Impact Statement for the Sanctuary ("Plan"). Many of the
elements of the Plan do not relate to the SWMP. Those most relevant are
summarized below.
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The Regulatory Action Plan combines existing regulations with new requirements
promulgated in the Plan. Regulations are published in 15 CFR Part 922. Section
922.163(a)(4) of 15 CFR prohibits discharge of materials, or other matter, which injure
a Sanctuary resource or quality except those authorized under Monroe County land
use permits or under state permits. Generally prohibited activities may be allowed,
upon consent of the Sanctuary director, if they are conducted pursuant to valid
federal, state or local permit and provided the applicant complies with Section
922.168.

The Plan includes a Water Quality Action Plan with 37 strategies. Implementation of
the strategies depends on funding. The Plan has a strategy specific to domestic
wastewater which is summarized as follows:

Strategy W.1: Onsite Disposal System ("OSDS") Demonstration Project
Conduct a demonstration project to evaluate innovative alternate, nutrient-
removing OSDS. The DOH will be the responsible agency for this activity.
Other primary agencies involved are EPA, DEP, DCA and Monroe County.

Strategy W.2: AWT Demonstration Project Conduct a pilot project to evaluate
installation of a small, expandable AWT plant to serve an area of heavy OSDS
use with associated water quality problems. This strategy will provide
information to help decide whether elimination of OSDS would improve water
quality in areas believed to be degraded by OSDS-related nutrients. Existing
OSDS in the test area would be connected to a small package plant providing
AWT, which includes nutrient removal. The project will also provide information
about the long-term performance of small AWT systems and septic tank
effluent pumps or other collection systems. Both conventional and innovative
technologies will be considered. DOH is the responsible agency for this
activity. EPA, DEP and Monroe County are involved as primary agencies.

Strategy W.3: Wastewater Management Systems Establish authority for and
implement inspection/enforcement programs to identify all cesspits, and
enforce existing standards for all OSDS and package plants. Evaluate the
development of targets for reductions in wastewater nutrient loadings
necessary to restore and maintain water quality and Sanctuary resources.
Develop and implement a Sanitary Wastewater Master Plan that evaluates
options for upgrading existing systems beyond current standards or
constructing community sewage treatment plants, based on nutrient reduction
targets, cost and cost effectiveness, reliability/compliance considerations, and
environmental and socioeconomic impacts.

= Activity 1 - Establish Inspection/Compliance Programs for Cesspits,
OSDS, and Package Plants. The DOH will be the responsible agency.
Other primary agencies involved will be EPA, DEP, Monroe County
and the City of Key West.

= Activity 2 - Evaluate Development of Nutrient Reduction Targets. The
EPA and DEP will conduct this activity.
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= Activity 3 - Develop Sanitary Wastewater Master Plan. This activity will
develop a Sanitary Wastewater Master Plan to evaluate options for
wastewater treatment developed in the EPA Water Quality Protection
Program Phase Il Report. The options (using the numbering in that
report) are as follows:

— Wa3a: Upgrade existing systems to current standards;
— W3b: Upgrade package plants to AWT,;

— Wa3c: Upgrade package plants to AWT and OSDS to alternate
nutrient-removing systems;

— Wa3d: Construct AWT plants for Key Largo and Marathon and
extend the service area of the Lower Keys, to treat 52 percent
of wastewater flows outside the City of Key West;

— Wa3e: Construct seven community wastewater treatment plants
for the most densely

— populated areas, to treat 73 percent of wastewater flows
outside the City of Key West;

— Wa3f: Construct 12 conununity wastewater treatment plants, to
treat 94 percent of wastewater flows outside the City of Key
West; and

— W3g: Construct three subregional wastewater treatment plants,
to treat 94 percent of wastewater flows outside the City of Key
West.

DEP and EPA will be the responsible agencies. DOH and Monroe
County also will be involved as primary agencies.

= Activity 4 - Implement a Master Plan. This activity will implement the
preferred wastewater treatment option specified in the Sanitary
Wastewater Master Plan developed under Activity 3.

The responsible agency for this option was not determined.

Strategy W.4: Wastewater Disposal. City of Key West Upgrade effluent
disposal for the City of Key West wastewater treatment plant. The
responsible agency will be the City of Key or possibly the FKAA. Other
primary agencies involved will be DEP, EPA, DCA and Monroe County.

Strategy W.5: Water Ouality Standards Develop and implement water quality
standards, including biocriteria, appropriate to Sanctuary resources. The
responsible agency for changes to the state's water quality standards will be
DEP. Other primary agencies involved in developing the standards will be
EPA and DOH.

Strateqy W.6: NPDES Program Delegation Delegate administration of the
NPDES program for Florida Keys dischargers to the State of Florida. The
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EPA delegated NPDES permitting authority to the State of Florida, as has
been done in many other states. This activity was implemented by the EPA
and DEP in 1995.

Strategy W.7: Resource Monitoring of Surface Dischargers Require all
NPDES-permitted surface dischargers to develop resource monitoring
programs, including biological monitoring where appropriate. The EPA and
DEP are the responsible agencies for this activity.

Strategy W.8: OSDS Permitting Improve interagency coordination for
industrial wastewater discharge permitting. Combine OSDS permitting
responsibilities in one agency for commercial establishments, institutions,
and multifamily residential establishments utilizing injection wells. The
responsible agency will be the DEP, which will work through the
Intergovernmental Coordinating Council to review existing memoranda of
agreement ("MOAs") and memoranda of understanding ("MOUs"). Other
primary agencies involved will be the EPA and DOH. No new rules or
governmental structures will be required to implement this activity.

Strategy W.9: Laboratory Facilities Evaluate the feasibility of, and if
appropriate, establish an interagency laboratory capable of processing
monitoring and compliance samples. The DEP would be the responsible
agency, working with the DOH and possibly Monroe County. While the
implementation of these strategies is subject to funding and to changes in
policy, it is clear that the successful completion of an undertaking of the
nature envisioned by the SWMP requires the concurrence and coordination
of many agencies and watch dog groups.

6.2 Coastal Zone Protection Act of 1996

The Coastal Zone Protection Act of 1996 (amending and renaming the Coastal
Management Act of 1972) creates a network of grants and coordination mechanisms
for the protection of the coastal zone. Under this act, states may generate and
receive approval of management plans. After approval of a state's management
plan, any applicant for a federal permit, in or outside the coastal zone, affecting any
land or water use or natural resources of the coastal zone, must provide a
certification that the proposed activity complies with enforceable policies of the
state's approved program and that such activity will be conducted in a manner
consistent with the program. The permit cannot be issued without the state's
concurrence or waiver thereof, unless overruled by the Secretary of Commerce. 16
USC Section 1456. Generally, receipt of state permits will serve as certification.
Another aspect of this law pertains to availability of grants to qualified states.

6.3 Marathon Wastewater Facilities Plan
Resolution 393-1997 adopted by the BOCC provides as follows regarding the

Marathon
Wastewater District and the Wastewater Facilities Plan:
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1. Upon receipt of necessary funds, the FKAA, under its authority, shall
immediately act to create a sewer district which includes the area from
the east end of the Seven-mile Bridge to Coco Plum Dive, excluding the
incorporated area of Key Colony Beach, as established in the current
version of the Marathon Wastewater Facilities Plan ("MWFP"); and

2. By adoption of this Resolution by a majority vote of the BOCC, having duly
noticed and advertised the adoption of this Resolution, the BOCC approves
the establishment of the Marathon Sewer District by the FKAA pursuant to
Section 9(9)(b) of Chapter 76-441, Laws of Florida; and

3. The FKAA, under its authority, shall participate in the completion of the
MWEFP, initiate design and contract documents, finance, and ultimately,
own, operate, construct and manage the Marathon Wastewater Facility;
and

4. The BOCC will complete the development of the MWFP to the point of
finishing contract commitments with the firm of CH2M Hill to develop the
MWEFP for the purposes of including it in a Request for Prioritization in the
State's Revolving Fund program; and

5. The BOCC recognizes that there will be key decision points in the effort to
construct the Marathon Wastewater Facility, particularly related to funding
requirements, which will necessitate actions by the BOCC or both Boards
prior to moving forward again. In particular, these decision points will come
at approximately the mid point in developing construction design plans and
prior to the initiation of actual construction of the Marathon Wastewater
Facility...

6.4 Cesspit Elimination Plan

The Cesspit Elimination Plan is described above in Technical Memorandum Sections
4.2.3 and 5.4.2. It is mentioned here only to point out that coordination of the cesspit
program and the SWMP is recommended. While there are strong public policy reasons
for proceeding with the cesspit elimination program on a priority basis, replacement of
cesspits with OWTS will be costly to the public if connection to central sewage systems
is required within a short period of time. It has been pointed out that connection
requirements can be waived with DOH approval (this may require comprehensive plan
amendment). However, the governmental authority will need to determine whether such
a waiver should be permitted. Alternatively, other incentives may be considered,
including waiver of connection fees. See Section 3 of the Technical Memorandum for a
detailed discussion. This may require legislative amendment. At present, the FKAA
does have the authority to waive in whole or in part any impact fees or charges for
governmental entities or certain tax exempt organization and any person or entity
exempt from ad valorem property taxes or for housing defined as affordable by
Chapter 86-192, Laws of Florida, or the rules adopted thereunder, the cost
parameters of which may be adjusted by the ratio of the Monroe County cost of living
index to the Florida average cost of living index. Lower rates, fees, rentals or other
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charges may also be prescribed for any person who is 60 years of age or older, or a
totally and permanently disabled American Veteran who meets low income standards
and other requirements.

6.5 Carrying Capacity Study

The Florida Keys Carrying Capacity Study is required by Section Il of Executive
Order 96-108. The Study goals as set out in the Carrying Capacity Study Scope of
Work (draft July, 1998) are as follows:

= The goal of the Florida Keys Carrying Capacity Study is to determine the ability of
the-Florida Keys ecosystem, and the various segments thereof, to withstand all
impacts of additional land development activities. The analysis shall be based
upon the findings adopted by the Administration Commission on December 12,
1995, or more recent data that may become available in the course of the study,
and shall be based upon the benchmarks of, and all adverse impacts to, the Keys
land and water natural systems, in addition to the impact of nutrients on marine
resources.

» The carrying capacity analysis shall consider aesthetic, socioeconomic (including
sustainable tourism), quality of life and community character issues, including the
concentration of population, the amount of open space, diversity of habitats, and
species richness. The analysis shall reflect the interconnected nature of the
Florida Keys' natural systems, but may consider and analyze the carrying capacity
of specific islands or groups of islands and specific ecosystems or habitats,
including distinct parts of the Keys' marine system. (Florida Administrative Weekily,
April 12, 1996).

= The FKCCS will provide an information database and an analysis of
consequences (i.e. a tool) that may be used to determine the level of land
development activities that can be supported by a healthy, balanced,
functioning ecosystem in the Florida Keys. This will be accomplished through
the identification of component thresholds which define ecosystem
sustainability. The study will also provide local, state and federal planners with
the information needed for making sound decisions that are critical to a
sustainable Florida Keys ecosystem.

= The study will provide an information database and analysis of consequences
that can be used to determine the level of land development activities that will
avoid further irreversible or adverse impacts to the Florida Keys ecosystem.
Scope of Work, Executive Summary.

6.6 Executive Order 96-108

Executive Order 96-108 provides for coordination and assistance by various
agencies in the development of the SWMP and in addressing wastewater
problems. In addition to matters pertaining to onsite systems and the carrying
capacity discussed above, the Executive Order directs that DEP and DCA provide
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certain assistance with land acquisition. Also, cooperation with Monroe County in
preparing and implementing the SWMP and a stormwater master plan is assigned
to DEP, DCA, DOH and the Governor's Commission on a Sustainable South
Florida. DEP, DCA and DOH are also directed to work cooperatively with federal
agencies to identify areas where federal assistance is necessary through funding,
technical expertise, or regulatory enhancements. The Lieutenant Governor is
directed to lead state agency efforts to secure federal financial assistance.

6.7 Uniform Relocation Assistance and Real Property
Acquisition Policies for Federal and Federally Assisted
Programs

The Uniform Relocation Assistance and Real Property Acquisition Policies for
Federal and Federally Assisted Programs are found in The Public Health and
Welfare chapters of the United States Code.

42 U.S.C. Sections 4601-4655. The purpose of the act is to establish a uniform policy
for the equitable treatment of people displaced as a direct result of projects
undertaken by a "displacing agency."

42 U.S.C. Section 4620. It attempts to assist people displaced by these projects by
holding the agency responsible for the cost of relocation.

42 U.S.C. Section 4622. A "displacing agency" can be a federal agency, state,
state agency, or person who has received federal financial assistance.

42 U.S.C. Section 4601. "Financial assistance" is defined in the code as a "grant,
loan or contribution provided by the United States, except any Federal guarantee
or insurance, any interest reduction payment to an individual in connection with the
purchase and occupying of a residence by that individual, and any annual payment
or capital loan to the District of Columbia."”

42 U.S.C. Section 4601. These provisions apply to a project even where the only
federal assistance is through revenue-sharing funds. See Goolsby v. Blumenthal,
581 F.2d 455 (5th Cir. 1978). If federal funds are used for a particular project, they
cannot be stretched to encompass a related, but different, project. For example, a
landowner displaced in order to construct a road may not invoke this act solely
because a bridge overlying the same road is being constructed with the assistance
of federal funds. See Cahill v. Cedar County, 367 F.Supp 39 ( D.C. lowa 1973).
The question to determine whether a project is covered under the act is not
whether federal government directly funded the acquisition of the property
involved, but whether the project that the land was acquired to benefit was
federally assisted. Several cases have held that a "person with federal financial
assistance" does not include instances where the property is acquired by a private
individual who undertakes a federally assisted program or project. See, e.g.,
Moorer v. Department of Housing and Urban Development, 561 F.2d 175 (8th Cir.
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1977); Parlane Sportswear Co. v. Weinberger, 513 F.2d 835 (1st Cir.1975). U.S.
Dept. Of Housing and Urban Development, 443 F.Supp. 6 (D.C.Ohio 1976).
Furthermore, relocation benefits were not extended to a person who was displaced
by the acquisition of real property by a private party who would receive federal
assistance for a project in the future. Gomez v. Chody. 867 F.2d 395, (7th Cir.
1989). A "displaced person" entitled to benefits under this provision is anyone who
moves from real property as a direct result of a written notice of intent to acquire,
or by the actual acquisition of such, property for a project undertaken with federal
financial assistance. Farms and businesses are also included if the displacement
will be permanent.

42 U.S.C. Section 4601. If this act applies to a particular project, the head of the
displacing agency must provide the displaced persons the actual and reasonable:

1) moving expenses;

2) expenses for loss of tangible personal property not to exceed the
relocation expenses of such property;

3) expenses incurred in searching for a replacement business or farm; and

4) expenses to reestablish a displaced farm, non-profit organization, or
small business, not to exceed $10,000.

46 U.S.C. Section 4622. In addition to these expenses, displaced homeowners
are entitled to additional payments for closing costs, debt service, and pricing
differences, not to exceed $22,500.

42 U.S.C. Section 4623. These expenses shall be included as part of the cost of
the project, allowing the displacing agency to be eligible for federal financial
assistance for such payments to the same extent as other project costs.

46 U.S.C. Section 4631. Section 4625 of the Code stresses that projects or
programs subject to this act should be planned in a manner that recognizes
displacement problems and provides for a resolution of these problems at an early
stage.
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Exhibit A-2

EXISTING REGULATORY PROGRAMS

The materials contained in the following summary are organized in the following
manner:

OVERVIEW

» FEDERAL LAW AND REGULATIONS
— National Environmental Policy Act
— Clean Water Act
— Code of Federal Regulations Title 40

= STATE OF FLORIDA STATUTES
= STATE OF FLORIDA REGULATIONS
» SOUTH FLORIDA WATER MANAGEMENT DISTRICT REGULATIONS

» LOCAL REGULATIONS
— Monroe County
— Key West
— Islamorada
— Key Colony Beach
— Layton
— Marathon

= REGULATORY COMPLIANCE
— Monroe County

OVERVIEW

The regulation of stormwater runoff within Monroe County is accomplished through
federal, state, regional, and local legislative and governmental requirements. In order
to define the regulatory and intergovernmental framework of the Monroe County
Stormwater Management Master Plan, this exhibit describes existing laws and
regulations as they apply to the control of stormwater runoff with respect to flooding
and water quality.
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FEDERAL LAW AND REGULATIONS

Federal regulatory requirements are best understood by a description of the various
agencies with jurisdiction over stormwater flooding and/or water quality. In particular,
federal regulations are administered by the Environmental Protection Agency
(USEPA), Army Corps of Engineers (USACOE), National Oceanic and Atmospheric
Administration (NOAA) and US Fish and Wildlife Service. Federal laws and
regulations are contained in the United States Code (USC) and Code of Federal
Regulations (CFR), respectively, and sometimes refer to more than one federal
agency. The federal government regulates sources of pollution via dozens federal
laws, the most important of which for the purposes of this discussion are the National
Environmental Policy Act (NEPA) and its amendments (42 USC [14321-4347) and the
Clean Water Act (CWA) and its amendments (33 USC [11251 et seq.; that is, Title 33
of the US Code from 1251 to [11387).

NATIONAL ENVIRONMENTAL PoLICY ACT (NEPA)

NEPA, originally adopted in 1969, provides the fundamental national policy of
environmental protection. The specific purposes of NEPA include: "to declare a
national policy which will encourage productive and enjoyable harmony between man
and his environment, to promote efforts which will prevent or eliminate damage to the
environment and biosphere and stimulate the health and welfare of man; to enrich the
understanding of the ecological systems and natural resources important to the
Nation; and to establish a Council on Environmental Quality" (CEQ). Congress
directed that, "to the fullest extent possible”, laws and regulations as well as agencies
of the federal government will:

» Use a systematic approach integrating natural, social and environmental sciences
in planning and decision making;

= |Identify and develop methods with the CEQ to ensure that unquantified
environmental benefits are considered with economic and technical ones;

= Consider environmental impacts, alternatives, short- and long-term impacts and
resource commitments for legislation and governmental action significantly
affecting the environment;

= Develop and study alternatives to actions related to unresolved conflicts related to
resource USes;

= Make available to state and local governments as well as individuals
environmental information; and,

» Use ecological information for planning and resource-oriented projects.

These provisions have been the foundation of most environmental activities since
their adoption in 1969.
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THE CLEAN WATER ACT (CWA)

The Clean Water Act, a 1977 amendment to the Federal Water Pollution Control Act
of 1972, provides the basis for USEPA regulatory authority, allowing them to set
effluent standards for industries (technology-based) and water quality-based effluent
limits where necessary to meet water quality standards. Fundamentally, the CWA
states that it is unlawful to discharge to waters of the United States (navigable waters)
unless the discharge is permitted under the National Pollutant Discharge Elimination
System (NPDES) program. The purpose of the CWA is to restore and maintain the
"chemical, physical and biological integrity of the Nation's waters" using the following
goals and policies:

= Discharge of pollutants to navigable waters was to be eliminated by 1985;

» Protection and propagation of fish, shellfish and wildlife and provide for recreation
was to be achieved as an interim goal by mid-1983;

= Elimination of the discharge of toxic pollutants in toxic amounts;
» Provide financial assistance to construct public facilities;

= Develop and implement "areawide waste treatment management planning
processes;"

= Develop technology to eliminate discharges through major research and
demonstration projects; and

= Develop and implement programs for the control of nonpoint sources.

The first and last goals led to the development of the NPDES program. Originally,
USEPA regulated discharge to navigable waters by defining point sources as
discharges though a pipe; e.g., wastewater treatment plant or industrial discharge. In
the CWA amendments of 1987, point source was defined as discharges from a pipe
or open but confined conveyance, opening the door for regulation of stormwater
discharges.

Part 1312 of the CWA states that if the discharge of pollutants from a point source (or
group of point sources) that provides technology-based treatment levels (e.g.,
secondary treatment for wastewater treatment plants) interferes with the attainment of
designated uses, then water quality based effluent limits are required.

Part 1313 requires each state to submit water quality standards to the USEPA and to
review these standards every three years, starting in October, 1972. These standards
can be no less stringent than those adopted by the USEPA and become the basis for
the determination of impairment.  Part 1313(d)(1) requires that each state must
identify and rank those waters for which minimum treatment is not sufficient to
maintain the applicable water quality. From this list, each state must prepare total
maximum daily loads (TMDLs). A TMDL is a determination of the maximum loading
that a water body can assimilate accounting for point sources, nonpoint sources,
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natural background and a margin of safety to account for unknowns. "Such load shall
be established at a level necessary to implement the applicable water quality
standards with seasonal variations and a margin of safety...” The list of ranked water
bodies is commonly referred to as the "303(d) Priority List" (based upon the CWA
numbering system). The state of Florida is currently working on the latest update to
its list. An update must be filed with the USEPA every even year.

Part 1315(b) requires each state to prepare a report to Congress starting in April,
1976 (and every other year thereafter), describing the water quality of all navigable
waters within the state. The description must include an analysis of the degree to
which the waters are attaining water quality standards. This report (referred to as the
305(b) Report using CWA numbering) is produced by FDEP in even numbered years.

Part 1329 provides for nonpoint source (NPS) management programs. Originally
contained in Section 319 of the 1987 Amendments to the CWA, this section
establishes a national program to control the discharge of pollution from nonpoint
sources by requiring the preparation of a Nonpoint Source Management Program.
The most recent FDEP update to Florida's NPS Management Program is dated
November, 1999, wherein the FDEP defines a watershed management approach
based upon a 5-phased program:

Phase Program

Initial Basin Assessment

Coordinated Strategic Monitoring

Data Analysis and TMDL Development
Management Action Plan
Implementation

O~ wWNPRE

Part 1342 provides the regulatory authority for the NPDES permitting program and
allows for the delegation of such permitting to each state. FDEP obtained delegation
for the wastewater and industrial NPDES permits and is planning to obtain such
authority for stormwater discharges in May of 2000. The NPDES permits are 5 years
in duration and according to [1342(0), renewal permits can not be issued with
conditions that are less stringent than the previous ones (anti-backsliding provision).

Part 1324(p) adds stormwater discharges to the NPDES program based upon
population and significant contribution. Municipalities with populations of 100,000 or
more are required to obtain an NPDES permit, as are stormwater discharges from
specific industrial activities. Also included are discharges that are judged to contribute
to a violation to a water quality standard. These discharges are referred to as the
Phase 1 stormwater discharges. Recently, the USEPA promulgated regulations
pertaining to stormwater discharges from municipalities with population under
100,000. These "small" municipalities are referred to as Phase 2 dischargers. The
discharges are regulated to control the discharge of stormwater pollution to the
"maximum extent practicable,” a term not defined in law or regulation.

Part 1344 provides for dredge and fill activities within navigable waters, a program

that is administered by the Corps of Engineers. The legislation allows for the
delegation of this authority to the states.
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Part 2317 states that an interim goal administered by the Corps of Engineers is "no
overall net loss of the Nation's remaining wetlands base ... and a long-term goal to
increase the quality and quantity of the Nation's wetlands." The USCOE is to work
with the USEPA and Fish and Wildlife Service to meet this long-term goal.

CoDE OF FEDERAL REGULATIONS TITLE 40

Based upon the laws identified above, the USEPA has issued regulations codified in
Title 40 of the Code of Federal Regulations, commonly referred to as 40 CFR. The
most pertinent sections of 40CFR include those in Chapter | - Environmental
Protection Agency. This chapter has 14 Subchapters (A through R) categorizing 799
parts. Subchapter D considers Water Programs, Parts 100 to 149, the most
applicable of which are Part 122 (EPA Administered Permit Programs), Part 123
(State Program Requirements), 1124 (Procedures for Decision-making), Part 130
(Water Quality Planning and Management) and Part 131 (Water Quality Standards).
These regulations implement the requirements of the CWA described above.

STATE OF FLORIDA STATUTES

State laws and regulations are best described through individual law or regulation,
rather than by the administrating agency, since the laws or regulations may apply to
multiple agencies. Regulatory agencies that are responsible for the environment
include the Department of Environmental Protection (DEP), Department of Community
Affairs (DCA), and Department of Transportation (DOT).

Chapter 125 - COUNTY GOVERNMENT

Chapter 125 F.S. defines the powers and duties of county government including the
powers to:

= Prepare and enforce comprehensive plans for development;

» Establish and administer programs for drainage and to cooperate with
governmental agencies in the development and operation of such programs;

= Establish municipal service taxing or benefit units within which drainage services
may be provided from revenues derived from service charges, special
assessments or taxes collected within the unit; and,

= Establish special districts to include both unincorporated and incorporated areas
within which municipal services are provided funded by service charges, special
assessments or taxes within the district.

The statute also considers tourist taxes, general obligation and revenue bonds, loans

to public agencies, the purchase or privatization of water, sewer or wastewater reuse
utilities, and the proposed purchase of real property.
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Chapter 157 - DRAINAGE BY COUNTIES

Chapter 157 F.S. allows counties to establish a "ditch, drain or canal" to control runoff
in lands that are low, wet or submerged or liable to become submerged based upon
the petition of the landowners through which the drainage structure is to pass. The
commission can appoint a three-person committee to control the facility, supervise its
construction and levy taxes for its construction and maintenance.

Chapter 163 - LocAL GOVERNMENT COMPREHENSIVE PLANNING ACT

Chapter 163 F.S. is entitled "Intergovernmental Programs" and is comprised of six
parts. Only those parts and sections that are pertinent to stormwater management are
discussed below.

Part | - Florida Interlocal Cooperation Act of 1969 (subsection 163.01 to 163.07). This
section allows governments to enter into agreements of cooperation on the basis of
mutual advantage. Such a contract, known as an interlocal agreement, is a joint
exercise of governmental power and provides for the purpose of the agreement,
duration of agreement, definition of organization needed to administer the programs,
manner of financial support including equitable allocation of costs, provision for
funding of the programs, as well as a number of other administrative issues. An
interlocal agreement, for example, can be entered into between the County and one
or more cities for the purpose of stormwater management and control or funding of
such activities.

Subsection 163.03 defines the powers and duties of the Secretary of the Department
of Community Affairs, including the supervising and administering the Department of
Community Affairs with respect to matters affecting community affairs and local
governments; providing assistance in securing federal and state funds; administering
emergency aid to stricken communities; and providing technical assistance to local
government regarding development, redevelopment, planning and zoning, and
transportation.

Subsection 163.07 considers the efficiency and accountability of local governmental
services, helping local municipalities and counties deal with conflicts related to the
delivery and financing of services. Counties and municipalities are authorized to
develop a plan to provide efficient, accountable, and coordinated delivery of local
governmental services and through resolution of each government, create a
commission responsible for developing the plan and provide a timetable for execution
of the plan. The plan itself must conform to all of the comprehensive plans within the
cooperating governments.

Part 1l - Growth Policy Act (subsection 163.2511 to 163.2526). This act regulates the
infill and redevelopment of urban cores as methods to reduce urban sprawl. A local
government may identify an area as an urban infill and redevelopment area for the
purposes of "targeting development, job creation, transportation, crime prevention,
neighborhood revitalization and preservation, and land use incentives." The plan for
redevelopment must be collaborative and based upon a neighborhood participation
process. The Department of Community Affairs can offer regulatory and economic
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incentives to promote such a redevelopment area including an Urban Infill and
Redevelopment Assistance Grant Program (0163.2523).

Subsections 163.3161 to 163.3217 comprise the Local Government Comprehensive
Planning and Land Development Regulation Act. The purpose of this Act is to use
and strengthen the role, processes and powers of local governments "in the
establishment and implementation of comprehensive planning programs to guide and
control future development.” One of the intents of the Act is that the adopted
comprehensive plans have legal status and no public or private developments can be
permitted except in conformity with the Act.

Each local government is to prepare a comprehensive plan according to the
provisions of the Act and submit the plan for approval to the state land-planning
agency (DCA). A new municipality (i.e., incorporated after the adoption of the act)
must establish a local planning agency within one year of incorporation and prepare
and adopt a comprehensive plan within three years of incorporation. Until the new
municipality has adopted such a plan, the county plan is controlling. If a new plan is
not adopted in three vyears, the regional planning agency is to prepare the
comprehensive plan. The comprehensive plan must include a public participation
program during the adoption process.

The comprehensive plan, commonly referred to as the "comp plan,” must be
economically feasible and among other items, contain a 5-year capital improvement
element for public facilities needed for the orderly development of the community.
The plan must also contain the following elements: future land use plan; traffic
circulation; general sanitary sewer, solid waste, drainage, potable water and natural
groundwater aquifer recharge plan; conservation element (conservation, use, and
protection of natural resources); recreation and open space plan; housing element;
coastal management element; and intergovernmental cooperation program. Chapter
9J-5, Florida Administrative Code, entitled the Minimum Criteria for Review of Local
Governmental Comprehensive Plans and Determination of Compliance of the
Department of Community Affairs, is the regulatory counterpart of this Act.
Subsection 163.3177 also states that it is the intent of the Legislature that " public
facilities and services needed to support development shall be available concurrent
with the impacts of such development.”

Subsection 163.3178 covers the coastal management element of a comprehensive
plan, restricting development activities that would damage coastal resources. This
element must contain an analysis of the effects of existing drainage facilities and the
impact of point and nonpoint source pollution on estuarine water quality.

Subsection 163.3180 defines the concurrency requirements of the Act. Concurrency
refers to the requirement that the infrastructure (e.g., drainage, sewage treatment, and
potable water) required to service the new growth is in place concurrent with the new
development. In particular, drainage facilities (among others) must "be in place and
available to serve new development no later than the issuance by the local
government of a certificate of occupancy or its functional equivalent.” The sufficiency
of the drainage facilities is dependent on the local levels of service defined by the
local government within the comp plan.
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Within one year after the adoption of the comprehensive plan, the local government
must adopt and enforce land development regulations to implement the comp plan
elements. These regulations must, among other things, "regulate areas subject to
seasonal and periodic flooding and provide for drainage and stormwater
management” and "provide that public faciliies and services meet or exceed the
standards established in the capital improvements element" and are concurrent.

Chapter 187 - STATE COMPREHENSIVE PLAN

Chapter 187, F.S., provides the State Comprehensive Plan required by Chapter 186,
F.S. Section 187.201(8) lists specific goals and policies for water resources, with the
goal to "maintain the functions of natural systems and the overall present level of
surface and ground water quality.” Also "Florida shall improve and restore the quality
of waters not presently meeting water quality standards." Specific policies include:

» Encourage the development of strict floodplain management programs design to
preserve hydrologically significant wetlands and natural features;

» Protect surface and ground water quality and quantity; and,
» Eliminate the discharge of inadequately treated stormwater runoff.

Chapter 373 - FLORIDA WATER RESOURCES ACT

Chapter 373, F.S., consists of six parts, the two pertinent parts of which are described
below.

Part | - State Water Resources Plan. This part of the Florida Water Resources Act
includes requirements for the setting of minimum flows and levels for water bodies
based upon regional priorities, authorizes inter-agency agreements for water resource
management, and authorizes the acquisition of property for water or water-related
resource protection. For the minimum flows and levels, Subsection 373.042 requires
each water management district to set minimum flows for all surface waters and
minimum water levels for ground waters.

Part IV - Management and Storage of Surface Waters. Consisting of Subsections
373.403 to 373.461, F.S., this part provides:

= definitions pertinent to the management of surface waters;

= exemptions (including the authorization of general permits);

» mitigation banks and off-site regional mitigation;

= mitigation requirements for transportation projects proposed by DOT;

» additional criteria for activities in surface waters and wetlands (see below for more
details);

* permit processing;

= wetland delineation methodologies and formal determinations;
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= concurrent permit reviews;
= prohibitions, violations and penalties (see below for more details); and,

= the Surface Water Improvement and Management Act (see below for more
details).

Section 373.414 , F.S., requires that, as part of the demonstration that an activity will
not be harmful to water resources or inconsistent with district objectives, the
governing board of the water management district or FDEP will require the applicant
to provide "reasonable assurance that state water quality standards applicable to
waters ... will not be violated and reasonable assurance that such activity ... is not
contrary to the public interest. Furthermore, if the activity "significantly degrades or is
within an Outstanding Florida Water", the applicant must provide reasonable
assurance that "the proposed activity will be clearly in the public interest" (emphasis
added). This section also provides specific criteria for FDEP or the water
management districts to apply in consideration of this two-modal test of reasonable
assurance, as well as criteria for the review of potential mitigation measures provided
in case the applicant is unable to meet one or more of the reasonable assurance
criteria.

Subsection 373.414(3) defines the legislative intent to provide for the use of certain
wetlands as a natural means to manage stormwater and to incorporate such wetlands
into a comprehensive stormwater management plan subject to ecological and
resource management constraints.

A critical section within Part IV is [1373.430 F.S. (Prohibitions, violation, penalty, and
intent). It is a violation of Part IV to cause pollution so as to "harm or injure human
health or welfare, animal, plant or aquatic life or property;" "fail to obtain any permit
required ... or violate or fail to comply with any rule, regulation, order or permit ...;"
and "knowingly make any false statement." The section provides for penalties for
violation of Part IV and is the foundation of the environmental management regulatory
programs implemented by the FDEP and water management districts.

Sections 373.451 to 373.4595 are together called the Surface Water Improvement
and Management Act (or SWIM Act). The Legislature found that the water quality of
many surface waters was degraded and natural systems altered to an extent
detrimental to the right of the public to enjoy such waters. Further, it found that it is
the duty of the state to enhance the environmental and scenic value of surface waters.
Factors contributing to the decline include point and nonpoint source pollution and
destruction of natural systems. The SWIM act required each water management
district to prepare plans and implement programs for the improvement and
management of surface waters. FDEP was also authorized to conduct statewide
research to aid the understanding of impairment and restoration.

Chapter 376 - POLLUTANT DISCHARGE PREVENTION AND REMOVAL

The first part of Chapter 376, F.S., is called the Pollutant Discharge Prevention and
Control Act (0376.011 to 0376.21). This Act controls the discharge of pollutants from
vessels and terminal facilities to coastal waters of the state and defines the duties and
powers of FDEP to implement the Act.
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Chapter 380 - LAND AND WATER MANAGEMENT

Chapter 380 F.S. provides for the management of land and water within the state of
Florida. Part | of the statute is called "The Florida Environmental Land and Water
Management Act of 1972," Part Il is related to coastal planning and management and
Part Ill considers the Florida Communities Trust. Only Part | is relevant to the
Stormwater Management Master Plan.

Two elements of Part | relate to the Florida Keys. Section 380.051 provides a means
of coordinated agency review for permits within the Florida Keys Area of Critical State
Concern and authorizes interlocal agreements among state, regional and local
agencies to coordinate development review. Section 380.0552 F.S., entitled the
"Florida Keys Area Protection Act,” defines the Florida Keys area as an area of critical
state concern and requires the governor to appoint a resource planning and
management committee to oversee the state's planning responsibilities within the
Keys.

Chapter 381 - PUBLIC HEALTH, GENERAL PROVISIONS

Chapter 381, F.S., relates to Public Health and is mentioned here because it regulates
onsite sewage treatment and disposal systems ([1381.0065 to [1381.0068, F.S.). While
not specifically a matter for the Monroe County Stormwater Management Master Plan,
stormwater has been related to the transport of pollutants from onsite sewage
treatment systems. The Monroe County Sewage Management Master Plan, currently
under development, provides a consideration of onsite sewage treatment systems.

Chapter 403 - AIR AND WATER POLLUTION CONTROL ACT

Chapter 403, F.S., is the major statute related to the environmental management of
the state, especially Part | - Pollution Control (Subsections [0403.021 to [403.4132,
F.S.). The legislative declaration (0403.021, F.S.) states that it is to be the public
policy "to provide that no wastes be discharged into any waters of the state within first
being given the degree of treatment necessary to protect the beneficial uses of such
waters.”" To understand the provisions of this Act, a few definitions are pertinent:

Contaminant is defined as "any substance which is harmful to plant, animal or human
life.

Pollution is defined as "the presence ... of any substances, contaminants, noise, or
manmade or man-induced impairment or air or waters or alteration of the chemical,
physical, biological, or radiological integrity of air or water in quantities of levels which
are or may be potentially harmful or injurious to human health or welfare, animal or
plant life, or property or which unreasonably interfere with the enjoyment of life or
property, including outdoor recreation unless authorized by applicable law."

Waters are defined as including "rivers, lakes, streams, springs, impoundments,
wetlands, and all other waters or bodies of waters, including fresh, brackish, saline,
tidal, surface, or underground waters. Waters owned entirely by one person other
than the state are included only in regard to possible discharge on other property or
water."
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Wastes are defined as "sewage, industrial wastes, and all other liquid, gaseous, solid,
radioactive, or other substances which may pollute or tend to pollute any waters of the
state."

Stormwater management program is defined as "the institutional strategy for
stormwater management including urban, agricultural and other stormwater."

Watershed is defined as "the land area which contributes to the flow of water into a
receiving body of water."

Subsection 403.061, F.S., grants FDEP the power and duty to control and prohibit
pollution of air and water, including the responsibility to develop and comprehensive
program for the prevention, abatement and control of the pollution of the waters of the
state. FDEP can group waters into classes related to the present and future "most
beneficial uses" of the water. This section is implemented through the classification
system provided in Chapter 62-302, Florida Administrative Code (see Section 2.5.3.7
below). This section also authorizes FDEP to establish water quality standards,
including provision for reasonable mixing zones, except in Outstanding Florida
Waters, and special standards for wetlands. To accomplish the implementation of
pollution control programs, FDEP is authorized to establish a permitting system for the
operation, construction, or expansion of pollution sources.

Subsection 403.0885, F.S., authorizes FDEP to establish a state National Pollutant
Discharge Elimination System (NPDES) permitting program in accordance with
Section 402 of the Clean Water Act (Public Law 92-500, as amended, 33 U.S.C. ss.
1251 et seq.) and to pay entirely for the program through permit fees. This allows the
state to assume delegation of the NPDES permitting program from the U.S.
Environmental Protection Agency.

FLORIDA WATERSHED RESTORATION ACT

During 1999, the Florida Legislature passed the Florida Watershed Restoration Act
which creates a new Section 403.067 F.S. covering Total Maximum Daily Loads
(TMDL). As noted in the discussion of the Clean Water Act (Subsection 2.5.1.2
above), a TMDL is the estimated total loading that a water body can assimilate
accounting for point sources, nonpoint sources, natural background and a margin of
safety to account for unknowns without exceeding water quality standards.
Subsection 403.067(1) states that the TMDL process is "scientifically based" and is
necessary to "fairly and equitably allocate pollution loads to both nonpoint and point
sources." Further the allocation of load will include cost-effectiveness as a
consideration and may be implemented through "non-regulatory and incentive-based
programs.” The first step in the TMDL process is to prepare a 303(d) Priority List (see
Subsection 2.5.1.2 above) for which the TMDL calculation is to be completed
according to a schedule. Based upon the list, FDEP is to prepare TMDL analyses and
allocate the loading. The allocation process will be subject to a new rule scheduled to
be adopted in 2000/2001. TMDLs can be based upon a Pollutant Load Reduction
Goal (PLRG, see Subsection 2.5.3.3 below). Allocation of the TMDL will be pursuant
to rule and will include consideration of existing treatment levels, different impacts by
pollutant sources, the availability of treatment technology, economic and technical
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feasibility, cost-benefit analysis, reasonable schedules, and moderating provisions of
the rules. The TMDLs will ultimately be adopted by administrative regulation.

STATE OF FLORIDA REGULATIONS

Regulations are counterparts to the state statutes. These are contained mainly in
Chapter 6 of the Florida Administrative Code (FAC). As in the case of the state
statutes, descriptions of pertinent regulations are provided below. It should be noted
that for the most part, the regulations are administered by FDEP, although the growth
management regulations listed are managed by DCA.

Chapter 62-4 - PERMITS

Chapter 62-4 provides general regulations regarding the "issuance, denial, renewal,
extension, transfer, modification, suspension and revocation of any permit" required
by FDEP. The three parts of the Chapter include Part | - General, Part Il - Specific
Permits, and Part Ill - General Permits. The fundamental statement in the rule is
contained in [162-4-030:

"Any stationary installation which will reasonably be expected to be a
source of pollution shall not be operated, maintained, constructed,
expanded, or modified without the appropriate and valid permits issued
by the Department, unless the source is exempted by Department rule.
The Department may issue a permit only after it receives a reasonable
assurance that the installation will not cause pollution in violation of any
of the provisions of Chapter 403, F.S., or the rules promulgated
thereunder."

The rest of the chapter deals with exemptions, procedures to obtain a permit, fees,
special and general permits, and special provisions. The key phrases here are
"exempted", and "reasonable assurance." Exemptions include structural changes that
do not alter the "quality, nature, and quantity of ... water contaminant ... discharges
or which will not cause pollution"; and existing or proposed installations which FDEP
determines does not or will not discharge contaminants in sufficient quantity "as to
contribute significantly to the pollution problems in the State."

Procedures for obtaining a permit from FDEP including processing time and fees are
covered in Section 62-4.050. Fees for implementation of the FDEP regulatory and
surveillance program are defined in 162-4.052. Also, typically FDEP issues permits
with both general and specific permit conditions; the general permit requirements are
listed in Section 62-4.160.

In Part 1l (Specific Permits; Requirements), three sections are of particular
importance. The first set of requirement is listed in Section 62-4.242, entitled
"Antidegradation Permitting Requirements, Outstanding Florida Waters; Outstanding
National Resource Waters; Equitable Abatement."
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Antidegradation. This rule refers to the antidegradation policy defined in
Sections 62-302.300 and 62-302.700 discussed below. In particular, the
policy states that FDEP may permit a discharge that will not reduce the
receiving water quality below its classification if the degradation is "necessary
or desirable under federal standards and under circumstances which are
clearly in the public interest." Section 62-4.242 describes the factors that the
department must consider in evaluating this two-pronged qualification, which is
applicable to stormwater discharges as well as wastewater or industrial
discharges to surface waters. The criteria to evaluate these two qualifications
include: whether the project is important to and beneficial to public health,
safety and welfare; whether the discharge will adversely affect the
conservation of fish and wildlife and their habitat; whether the discharge will
affect water-based recreation including fishing in the area; and whether the
discharge is consistent with any SWIM Plan.

Outstanding Florida Waters. Section 62.4-242(2) regulates discharges to
Outstanding Florida Waters (OFW). Basically, FDEP may not issue a permit
for a direct discharge to an OFW or which significantly degrades an OFW
unless the discharge is clearly in the public interest and either a FDEP permit
was issued prior to designation as an OFW or the existing ambient water
quality will not be lowered outside an approved mixing zone. Similar, yet more
stringent requirements apply to Outstanding National Resource Waters
(ONRW).

Equitable Abatement. A rarely used or quoted portion of the FAC [Section 62-
4.242(4)] provides for the protection and enhancement of surfaces waters with
quality artificially lowered below that necessary for their designated use.
Under these circumstances, no permit to discharge pollutants can be issued
unless "water quality standards once achieved would not be violated as a
result of the proposed activity or discharge", the discharge is "necessary or
desirable under federal standards and it is "clearly in the public interest." The
rest of the rule considers the equitable allocation of allowable discharge under
the circumstances to multiple discharges.

Section 62-4.243 provides exemptions to two types of artificial water bodies: artificial
water bodies classified for agricultural supplies; and water bodies classified for
navigation, utility and industrial use.

Section 62-4.244 describes FDEP regulations related to mixing zones. A mixing zone
is an area adjacent to a point of discharge allowed to be degraded to minimum
conditions [[62-3.051(1)] so as "to provide an opportunity for mixing and thereby
reduce the cost of treatment.” Specific restrictions on the applicability of mixing zones
are listed.

Chapter 62-25 - REGULATION OF STORMWATER DISCHARGE

The state of Florida is one of less than 10 states in the United States that have
adopted regulations for stormwater discharges. These regulations are contained in
Section 62-25. This section states that "the discharge of untreated stormwater may
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reasonably be expected to be a source of pollution of waters of the state and is,
therefore, subject to Department regulation.” A new stormwater discharge facility is
defined as a facility not in existence before February 1, 1982, or for which a permit
was issued prior to this date, or an existing structure that has been modified. Other
definitions are provided for detention, filtration, regional stormwater discharge facility,
retention, stormwater management system, swale, and wetlands stormwater
discharge facility. Also "stormwater" is defined as "the flow of water which results
from, and which occurs immediately following, a rainfall event.”

Section 62-25.025 provides design and performance standards for stormwater
discharge facilities. Particular standards include:

» Retention and detention basins must provide treatment volume capacity again
within 72 hours.

= Filtration system must have a safety factor of two or more unless otherwise
proven.

= Swales must percolate 80 percent of the runoff from a 3-year, 1-hour design storm
within 72 hours.

= Permanently wet retention and detention facilities must be fenced unless the side
slopes are no steeper than 4 units vertical to 1 unit horizontal (4:1) out to 2 feet
below the control elevation.

= Control of oil and grease is necessary in areas subject to such runoff.

» Facilities discharging to OFWs must include 50 percent more treatment than
minimum requirements.

Exemptions to these rules include facilities for: one single family unit, duplex, triplex or
guadruplex (if not part of a larger subdivision); single family residential project of less
than 10 acres and less than 2 acres of impervious surface; facilities made up entirely
of properly designed swales; facilities discharging to regional stormwater facilities;
facilities for agricultural lands that are part of a Conservation Plan; and facilities for
silvicultural lands.

Section 62-25.035 requires a general permit for the construction of four types of
facilities:

» facilities that discharge to a permitted stormwater facility;

= facilities that provide retention or detention with filtration of the first inch of rainfall
or for projects of less than 100 acres, treatment of the first 1/2 inch of runoff;

= modification or reconstruction of an existing government-operated facility "not
intended to serve new development, and which will not increase pollution loading,
or change points of discharge in a manner that would adversely affect the
designate uses; or
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= facilities that use a combination of stormwater management systems.

For the most part, these regulations are delegated to the water management district,
and in the particular case of Monroe County, to the South Florida Water Management
District through the Environmental Resource Permit process.

Chapter 62-40 - STATE WATER PoLICcY

The State Water Policy is intended "to provide water policy goals, objectives, and
guidance for the development and review of programs, rules, and plans relating to
water resources, as expressed in Chapters 187, 373, and 403, Florida Statutes." The
chapter also explains and expands upon the various roles of state, regional, and local
governments in the planning and implementation of the State Water Policy. While the
chapter provides overall water program policy, the rule is not to be used as standards
and criteria for individual permit review [[162-40.110(4)].

Part Il of the chapter provides general policies related to water supply, water quality
protection and management, flood protection and floodplain protection, natural
systems protection and management, and management policies. Programs, rules
and plans must seek to follow these policies if "economically and environmentally
feasible, not contrary to the public interest and consistent with Florida law." A few
pertinent policies are listed below:

= "Restore and protect the quality of ground and surface water by solving current
problems and ensuring high quality treatment of stormwater and wastewater."

= "Encourage nonstructural solutions to water resource problems and give adequate
consideration to nonstructural alternatives whenever structural works are
proposed.”

= "Manage the construction and operation of facilities which dam, divert, or
otherwise alter the flow of surface waters to minimize damage from flooding, soil
erosion or excessive drainage."

Part IV provides policies related to resource protection and management. Section 62-
40.432 deals with surface water management and protection through policies for
stormwater management programs. The major policies within this subsection are
listed below.

» The primary goals for the state's stormwater management program include:
maintain the pre-development characteristics of a site; reduce stream channel
erosion, pollution and flooding; reduce stormwater pollution loading; encourage
reuse; enhance groundwater recharge; maintain estuarine salinity regimes; and
address stormwater management on a watershed scale.

= Watershed management plans are to be development the each water
management district consistent within the SWIM and NPDES programs.
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= |n the development of an overall stormwater management program within the
state, FDEP will be the lead agency responsible for the overall program goals,
objectives and guidance. The water management districts are to administrate the
stormwater management program through watershed specific goals, objectives
and plans and the definition of watershed-specific pollution load reduction goals.
Local governments implement stormwater management programs with the support
of the state and water management district.

= Section 62-40.432(5) defines the minimum stormwater treatment performance
standards for the state.  When adopting rules pertaining to stormwater
management , the state and water management districts must require that new
stormwater facilities "achieve at least 80 percent reduction of the average annual
load of pollutants that would cause or contribute to violations of state water quality
standards.” If the discharge is to OFW, the reduction increases to 95 percent of
the annual average load.

» The water management districts must develop pollution load reduction goals
(PLRGs) for older stormwater management systems (constructed prior to
February 1982) and adopt them as part of a SWIM plan (see below) or other
comprehensive water management plan. Pollution load reduction goals are
"estimated numeric reductions in pollutant loadings needed to preserve or restore
designated uses or receiving bodies of water and maintain water quality consistent
with applicable state water quality standards." PLRGs are to be determined for
SWIM waters first (by December 1994), then for waters identified by water
management district priorities. PLRGs are part of the building blocks for
watershed management, SWIM plans, and TMDLs. It should be noted that as of
the beginning of 2000, no PLRGs have been set by SFWMD for the Florida Keys.

Section 62-40.450 notes that local governments have the primary responsibility for
flood protection including land use control, development regulations, level of service
definition and maintenance activities.

Section 62-40.520 requires each water management district to prepare a
comprehensive water management plan known as the District Water Management
Plan (DWMP). The plan must deal with water supply, flood protection, water quality
management, and protection of natural systems. The most recent SFWMD plan is
dated August 2, 1999 (see subsection 2.5.4 below).

Chapter 62-43 - SURFACE WATER IMPROVEMENT AND MANAGEMENT ACT

Enacted pursuant to the Surface Water Improvement and Management (SWIM) Act,
Section 62-43 provides regulations for the development of priority lists, preparation
and review of management plans, and distribution of SWIM Trust Funds. As a first
step, each of the water management districts were to submit to FDEP a list of SWIM
priority water bodies of regional or statewide significance that required restoration or
protection. For each of the water bodies prioritized, the water management districts
were to prepare restoration/protection plans for the review of FDEP, DCA, and other
state agencies. FDEP would then distribute the SWIM Trust Funds to the approved
plans. The funding of this program by the legislature has been limited and some of
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the water management districts have taken over the program. An Advisory List of
SWIM Priority waters prepared by SFWMD contains 36 water bodies, with the
Everglades National Park and Florida Bay 4™, and the Florida Keys 19".

Chapter 62-112 - PROJECT CERTIFICATION PROCEDURES

This short regulation has four sections, three of which were repealed in November
1996. The remaining section [Section 62-112.030] references project certification
procedures for the coordinated agency review within the Florida Keys Area of Critical
State Concern. In particular, it states that only applications received from D CA will be
processed by FDEP for coordinated review.

Chapter 62-113 - DELEGATIONS

Chapter 62-113 lists all of the delegation agreements reached by FDEP related to the
implementation of regulations. Agreements with particular pertinence include:

= Agreement #77-4: delegates to SFWMD permitting authority for construction or
operation of facilities that discharges to waters of the State.

= Agreement #82-2. authorizes SFWMD to regulate water quality impacts of
stormwater discharges.

= Agreement #84-15: delegates water quality certification for agricultural dredge and
fill to SFWMD.

= Agreement #89-17: delegates MSSW permitting to SFWMD.

= Agreement #98-2: defines division of responsibilities relative to ERP program and
wetland determinations.

Chapter 62-302 - SURFACE WATER QUALITY STANDARDS

Probably the most important regulation for the implementation of state statutes on
pollution control is Chapter 62-302 FAC, since it provides the water quality standards
for surface waters in the state.  The water quality standards refer to the designated
use classifications as well as the specific water quality criteria to achieve the
designated use and the moderating provisions of mixing zones, zone of discharge,
site specific alternative criteria, exemption and equitable allocation. The Findings
section (Section 62-302.300) reiterates that "pollution which causes or contributes to
new violations of water quality standards or to continuation of existing violation is
harmful to the waters of this state and shall not be allowed." Subsection 62-
302.300(17) defines the two-pronged test for permitting: "necessary and desirable
under federal standards" and "under circumstances which are clearly in the public
interest.”

Water quality criteria are defined to achieve the present and future most beneficial
uses of state waters. In Florida, the beneficial uses have been categorized as follows:

Class | Potable Water Supplies
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Class Il Shellfish Propagation and Harvesting

Class 1l Recreation, Propagation and Maintenance of a Healthy, Well-
Balanced Population of Fish and Wildlife

Class IV Agricultural Water Supplies
Class V Navigation, Utility and Industrial Use

Each of these classifications have specific water quality criteria assigned to them and
are listed above generally in order of the degree of protection afforded in the
regulation although Classes I, Il and Ill share many criteria. Unless specifically
identified by rule, all Florida waters are designated as Class Ill. Exceptions to this
include secondary and tertiary canals wholly within agricultural areas and a list of
waters provided in the rule. For Monroe County, waters from the Collier and Dade
County lines southward to and including Florida Bay within the Everglades National
Park are defined as Class Il. At a minimum, however, surface waters in the state
must be free from components within discharges which cause nuisance settleables
and floatables; produce color, odor taste or otherwise nuisance conditions; are acutely
toxic; are present in concentrations that are carcinogenic, mutagenic or teratogenic; or
pose a serious danger to public health, safety or welfare. These are known as the
"Free Froms." Specific water quality criteria by designated use are provided in a table
included in the rule as Section 62-302.530.

Section 62-302.700 lists waters that have a special designation of OFW, ONRW and
otherwise. For Monroe County, the list includes the following areas:

Outstanding Florida Waters
= Dry Tortugas National Park
» Everglades National Park
= Crocodile Lake Wildlife Refuge
= Great White Heron Wildlife Refuge
= Key West Wildlife Refuge
= National Key Deer Wildlife Refuge
» Bahia Honda State Park
= John Pennekamp Coral Reef State Park
» Long Key State Recreation Area
» Fort Zachary Taylor State Historic Site
» Indian Key State Historic Site
» Key Largo Hammock State Botanical Site
» Lignumvitae Key State Botanical Site
= Windley Key Fossil Reef State Geological Site
= San Padro State Underwater Archaeological Preserve
= Coupon Bright
= Curry Hammock
= North Key Largo Hammock
= Port Bougainville
» Biscayne Bay Aquatic Preserve (Cape Florida)
= Biscayne Bay Aquatic Preserve (Card Sound)
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= Coupon Bright Aquatic Preserve

» Lignumvitae Key Aquatic Preserve
* Florida Keys (Special Waters) ~

» Big Cypress National Preserve

= Key Largo Marine Sanctuary

* Looe Key Marine Sanctuary

Outstanding National Resource Waters
» Biscayne National Park
= Everglades National Park

The last section in the surface water quality regulations is Section 62-302.800, Site
Specific Alternative Criteria (SSAC). In the case of a water body that does not meet
applicable water quality criteria due to natural background or "man-induced conditions
which cannot be controlled or abated,” an affected person or FDEP can petition to
establish alternative water quality criteria. The regulations require a demonstration
be made to the Department showing that the conditions are natural or not abatable
and defining new criteria considering spatial, seasonal and diurnal variations.

Chapter 62-330 - ENVIRONMENTAL RESOURCE PERMITTING

The chapter adopts by reference the Environmental Resource Permitting (ERP)
process from the water management districts, so that the state operates under a
consistent set of permitting regulations. The correlation among the water
management districts relative to specific regulations is described in the chapter.

Chapter 62-341 - NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMITS

Section 62-341 provides general permits for activities within the state that FDEP
deems environmentally insignificant. Of particular interest to the SMMP for Monroe
County is Section 62-341.443 that grants FDOT the ability to replace or modify
bridges or their approaches with total dredge and filling of less than 0.5 acres.
Channel clearing and shaping in wetlands and surface waters is also allowed when
the combined total is less than 0.5 acres with the spoil material used on an upland
site. Section 62-341.447 provides FDEP with a general permit to conduct minor
highway construction during widening, replacement or maintenance of existing
structures subject to excavation and deposition limitations.

Chapter 62-343 - ENVIRONMENTAL RESOURCE PERMIT PROCEDURES

Similar to Chapter 62-341, this regulation provides for common regulatory authority for
FDEP to implement the ERP process as well as the determination of the landward
extent of wetland and surface waters.

Chapter 62-504 - STATE REVOLVING LOAN PROGRAM FOR STORMWATER FACILITIES

For a number of years, the state of Florida has operated a low-interest loan program
for wastewater capital improvements. Recently, the state authorized that ten percent
of the funds available for such loans were be potentially allocated to stormwater
related projects. Chapter 62-504 regulates the low-interest loan (referred to as the

" Note that a lengthy description of the boundaries of these special water is provided in 062-302.700(9)(i)13.
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State Revolving Loan) process. Loans can be procured for stormwater facilities
related to collection, storage, retention, treatment or disposal of stormwater and
residuals, land for stormwater facilities, construction and procurement, acquisition of
stormwater facilities, and a list of other activities provided in [162-504.300. Access to
the loans is obtained by submitting an application to FDEP and if granted, a loan
agreement is negotiated with the Department.

Loans are distributed by FDEP based upon a priority list. Each year effective July 1,
the priority list is adopted defining projects potentially fundable for the next fiscal year.
Priority ranking is based upon a scoring system detailed in 062-504.650. A base
score is assigned based upon reduction of a documented health hazard, reduction of
coliforms discharged to surface or ground waters, compliance with total maximum
daily load limitations, reduction of saltwater intrusion, compliance with NPDES MS4
permit conditions, and reduction in pollutant loadings. A multiplier to the base score is
provided for discharges to special waters.

Chapter 62-520 - GROUND WATER CLASSES, STANDARDS, AND EXEMPTIONS

Chapter 62-520 FAC is the counterpart of ground water to the surface water rules in
62-302 FAC. In particular, [162-520 states that the "present and future most
beneficial uses of all ground waters of the state have been designated by the
Department by means of the classification system set forth in this chapter ..."
Subsection 62-520.400 defines the minimum standards for all ground waters (see
"Free Froms" above). The classifications of ground waters are:

Class F-I Potable water use; in a single source aquifer in [162-520.460 with TDS
< 3000 mg/l and specifically reclassified as F-I.

Class G-I Potable water use; in a single source aquifer with TDS < 3,000 mg/I .

Class G-I Potable water use; with TDS < 10,000 mg/l; unless otherwise
classified.

Class G-Il Non-potable water use; in unconfined aquifers with TDS > 10,000 mg/l;

or TDS 3,000 to 10,000 and either has been reclassified or exempted.
Class G-IV Non-potable water use, in unconfined aquifers with TDS > 10,000 mg/I

Section 62-520.420 provides standards for G-I and G-Il ground waters. Both must
meet primary and secondary drinking water standards (Rules 62-550.310 and 62-
550.320, with exceptions). If the natural background concentrations exceed drinking
water standards then the natural background concentrations become the prevailing
standard. The standards do not apply within a permitted zone of discharge.

For G-lll ground water, Section 62-520.430 states that only the minimum criteria (Free
Froms) apply except in the case of an underground injection facility that has received
an aquifer exemption. Class G-IV ground water standards are set on a case-by-case
basis. Class F-I ground waters only apply in Flagler County.
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Exemptions for installations discharging to Class G-I and G-Il are considered in [62-
520.500. Exemptions are possible only if granting the exemption is in the public
interest and does not interfere with existing uses; compliance with the regulations is
unnecessary to protect ground water supplies; the costs of compliance outweigh the
benefits, a monitoring program is established; and public health, safety and welfare
are not endangered. Existing discharges to Class G-Il waters are exempt from the
secondary drinking water standards unless FDEP determines that one or more
standard is needed to protect a potable source; however, all installations discharging
to Class G-Il ground waters can not cause a violation of secondary drinking water
standards at any water well outside the zone of discharge.

Chapter 62-522 - GROUND WATER PERMITTING AND MONITORING REQUIREMENTS

Section 62-522.300 states that no installation can directly or indirectly discharge to
ground water any contaminant that causes a violation of water quality standards,
except within a zone of discharge. No zone of discharge is allowed for wells or
sinkholes that "allow direct contact with Glass G-I and G-Il ground water", except in
the cases of recharge using surface waters or inter-aquifer transfers. Also, no zone of
discharge is allowed for discharges that pose an "imminent hazard" to the public.

For Class G-I, no zone of discharge is allowed (Section 62-522.400) except that
"domestic effluent or reclaimed water and stormwater discharge sites authorized by
Department permit or rule shall have zones of discharge extending no more than 100
feet from the site boundary " or property boundary, whichever is less. For Class G-Il
ground waters, the Department can establish a zone of discharge subject to certain
provisions. Section 62-522.410(3)(c) states that stormwater facilities are not required
to obtain a permit to establish a zone of discharge. The zone is 100 feet from the site
or to the site boundary. Stormwater facilities are exempted from the ground water
monitoring requirements

Chapter 62-528 - UNDERGROUND INJECTION CONTROL

The purpose of this chapter is to "protect the quality of the State's underground
sources of drinking water and to prevent the degradation of the quality of other
aquifers..." To this end, the rule establishes the State Underground Injection Control
Program. Classification of wells include Class V, Group 6 stormwater wells used to
drain stormwater runoff or for lake level control [Section 62-528.300(1)(e)6]. FDEP
must identify and protect (except where exempted) "all aquifers or parts of aquifers"
as an underground drinking water sources. An aquifer can be exempted after a public
hearing.

Part B of Chapter 62-528 considers criteria and standards for Class V wells. These
wells are for the injection of "non-hazardous fluids into or above formations that
contain underground sources of drinking water." Exploratory well testing and well
construction requirements are provided in Section 62-528.603 and Section 62-
528.605, respectively. Monitoring is required of Group 6 (stormwater) wells by
Section 62-528.615 and requirements for monitoring are to be included in the permit.
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Chapter 9J-5 - MINIMUM CRITERIA FOR REVIEW OF LOCAL GOVERNMENT
COMPREHENSIVE PLANS

For the management of growth pursuant to Chapter 163 F.S., Chapter 93-5 FAC
provides the minimum criteria, administered by the Department of Community Affairs
(DCA), for the preparation, review and determination of compliance of comprehensive
(comp) plans and plan amendments. Using the terminology of the chapter itself, the
following divisions are included:

Rule Description

9J-5.001 Purpose

9J-5.002 General guidelines for exercise of DCA authority

9J-5.003 Definitions

9J-5.004 Public participation procedures

9J-5.005 Format requirements, data requirements and other
procedures

9J-5.0053 Minimum criteria for evaluation

9J-5.0055 Minimum criteria to ensure concurrency

9J-5.006 to 9J-5.019 Minimum criteria for comp plan elements
9J-5.022 to 9J-5.024 Establish standards procedures and criteria for review of
required land development regulations

From Rule 9J-5.003, a number of definitions are pertinent to the SMMP. These are
listed below so that, in the consideration of potential future regulations, new definitions
or ordinances may be consistent with state requirements.

Drainage basin or stormwater basin is defined as the area topographically to
contribute stormwater.

Drainage detention structure is defined as a structure "which collects and
temporarily stores stormwater for the purpose of treatment...with the gradual
release..."

Drainage facilities or stormwater management facilities are defined as "a
system of man-made structures designed to collect, convey, hold, divert or
discharge stormwater..."

Drainage retention structure is defined as a structure designed to collect and
store stormwater without eventual release.

Floodplains are defined as areas inundated during a 100-year flood event or
identified as Zone A or V on Flood Insurance Rate Maps (FIRM) or Flood
Hazard Boundary Maps (FHBM).

Floodprone areas are defined as those within flood plains.

Level of service is defined as "an indicator of the extent or degree of service

provided by, or proposed to be provided by, a facility-based upon and related
to the operational characteristics of the facility. Level of service shall indicate
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the capacity per unit of demand for each public facility." This definition is
important because it applies to all public facilities, not just transportation (see
subsection on Local Regulations, below).

Natural drainage features are defined as the naturally occurring features of
land that accommodate stormwater flow such as river, lakes, floodplains and
wetlands.

Natural drainage flow is defined as "the pattern of surface and storm water
drainage through and from a particular site before the construction or
installation of improvements or prior to regrading.”

Nonpoint source pollution is defined as any source of water pollution that is not
a point source.

Pollution is defined substantially as provided in Chapter 403 F.S.
Stormwater is defined as "the flow of water which results from a rainfall event."

Stormwater facilities are defined as drainage facilities that are part of a
stormwater management system.

Stormwater management system is defined as "described in Rule 17-
40.210(21)"; i.e., Rule 62-40.021(29), "a system which is designed and
constructed or implemented to control stormwater...to prevent or reduce
flooding, over-drainage, environmental degradation and water pollution or
otherwise affect the quantity and quality of discharges from the system."

Rule 9J-5.0055 requires a concurrency management system whereby "public facilities
and services needed to support development are available concurrent with the
impacts of such development.” In particular, local governments must adopt level of
service standards for public facilities and services for a number of types of facilities
and services including drainage. At a minimum, concurrency is satisfied for drainage
if development orders or permits are issued subject to the condition that the
necessary facilities and services are, or guaranteed to be, in place at the time of
issuance [9J-5.0055((3)(a)].

Rule 9J-5.011 provides the regulations for the Sanitary Sewer, Solid Waste,
Stormwater Management, Potable Water and Natural Groundwater Aquifer Recharge
Element of the Comp Plan. This section requires the identification of: stormwater
management facilities, existing and future capacity needs, major natural drainage
features and existing regulations/programs to govern land uses and development.
Goals, objectives and policies related to stormwater management are also to be
provided including the setting of stormwater discharge water quality standards or
stormwater management level of service standards.

Rule 9J-5.016 requires the definition of a capital improvements element that provides
for the funding and construction or capital improvements needed for concurrency.
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Chapter 14-86 - DRAINAGE CONNECTIONS

The last element of Florida regulations to be considered is Chapter 14 of the Florida
Administrative Codes that relates to the Florida Department of Transportation. In
particular, Chapter 14-86 addresses drainage connections to transportation facilities
from adjacent properties. A "drainage connection" is "any structure, pipe, culvert,
device, paved or unpaved area, swale, ditch, canal, or other feature whether natural
or created which is ... conveys stormwater runoff or other surface discharge from
adjacent property to the Department's facility." To connect to an FDOT facility, a
permit is required except in the following instances:

= Single family improvements not part of a larger common plan;

= Agricultural or silvicultural improvements regulated by FDEP or WMD that meet
accepted drainage practices; and

= Other improvements for which the post-development impervious area is less than
40 percent, less than 5000 square feet of buildings and paved surfaces, no work is
done in the FDOT right-of-way to alter drainage, and the property is located in an
area with positive outlet.

All other connections require a permit. The permit applicant must provide assurances
that the peak flow and volumes are provided for in an approved management plan as
either allowed by regulation or such that the post-construction discharge rates are no
more than the pre-construction rates. Also the applicant's discharge can not exceed a
proportional share of the total facility capacity and meets all applicable water quality
standards. Upon receipt of the permit, the drainage connection is not exempt from
other state regulations. The permit can be revoked if the connection is not
constructed according to the permit, emergency conditions exist, false or misleading
information was provided in the permit application, or a notice of connection is not
submitted to the Department in a timely manner after construction.

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
REGULATIONS

The South Florida Water Management District (SFWMD, known also as SoftMud)
regulates and controls the management of public water within south Florida, including
Monroe County.

Chapter 40E-1 - GENERAL AND PROCEDURAL

Describing the basic permitting authority of the SFWMD, [40E-1 states that, unless
exempt by statute or District rule, an Environmental Resource Permit (ERP) must be
obtained for a number of activities including construction or modification of a surface
water management system (e.g., stormwater facility, dam, impoundment, or
reservoir). The ERP regulations are contained in [140E-4, [140E-40 and [140E-400.
Conceptual ERP permits are authorized but do not allow the construction or operation
of a facility. The ERP permit is accessed through application and reviewed according
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to the SFWMD manual "Basis of Review for Environmental Resource Permit
Applications Within the South Florida Water Management District, August 1995."

Chapter 40E-4 - ENVIRONMENTAL RESOURCE PERMITS

Implemented pursuant to Part IV Chapter 373 F.S., this chapter for the Environmental
Resource Permitting process. It is the policy of the District to regulate activities in
wetlands or other surface waters and to control the management and storage of
surface waters within the boundaries of the District. The operating principle is that
"unless expressly exempt by law or rule, it is unlawful for any person to construct,
alter, operate, maintain, remove or abandon and stormwater management system,
dam, impoundment, reservoir, appurtenant work or works, or any combination thereof,
including dredging and filling without first having obtained an environmental resource
permit from the District" [l40E-4.041(1)]. This is done through individual ERP permits
(040E-4), standard general permits (040E-40), and no-notice and noticed general
permits (040E-400). An individual permit is required for systems that serves a project
of 100 acres or more, construction or alteration in 1 or more acres of wetlands or other
surface waters, or the system includes more than 9 boat slips. To determine whether
an activity may affect surface waters, an entity can petition the District for a formal
determination of the landward extent of wetlands or surface waters. Exemptions
include repair of existing pipes and culverts and limited maintenance, as well as a
number of other activities not related to stormwater management. Conditions for
issuance of an ERP permit are listed in l40E-4.301 and 302.

Chapter 40E-40 - ENVIRONMENTAL RESOURCE STANDARD GENERAL PERMITS

Chapter 40E-40 requires standard general permits for “certain surface water
management systems which have been determined not to be harmful to the water
resources of the District and to be not inconsistent with the objectives of the District."
The threshold limits for such permits are 1 acre or more for construction or alteration
(including dredge and fill), 100 acres or more of project area, and more than 9 boat
slips. This means that if a project exceeds any of the thresholds, an individual permit
is required. [40E-40.042 authorizes a "Standard General Permit for Incidental Site
Activities." These activities include upland land clearing; minimal earthwork; road
subgrade construction; foundation construction; utility, fence, and construction trailer
installation; and unconnected drainage facility construction. An application for the
standard general permit is required and permit conditions include limitations on
clearing and excavation within 50 and 200 feet, respectively, from the landward extent
of wetlands or other surface waters.

Chapter 40E-400 - GENERAL ENVIRONMENTAL RESOURCE PERMITS

The last type of permitted activity includes general Environmental Resource Permits
for activities that have "minimal adverse impacts to the water resources of the
District." Certain minor surface water management activities can be implemented
after notice to the District; others can be completed without notice.

BASIS OF REVIEW FOR ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS

The last major element of the regulatory arena within SFWMD is the Basis of Review.
The purpose of this regulation is to "identify the permit review criteria and information
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used by District staff when reviewing permit applications." Describing each element of
the Basis of Review is beyond the scope of this document.

LOCAL REGULATIONS

Discussed below are ordinances pertaining to the control and regulation of stormwater
or runoff for the County and each of the incorporated cities (Key West, Islamorada,
Key Colony Beach and Layton). Also included is a discussion of the Monroe County
Year 2010 Comprehensive Plan as it provides the foundation for this Stormwater
Management Master Plan. It should be noted that at the time of the preparation of
this section, Marathon had recently (November 1999) been voted to be incorporated.
However, no ordinances related to stormwater were available.

Monroe County Regulations

MONROE COUNTY LAND DEVELOPMENT REGULATIONS

The major ordinance that controls stormwater within Monroe County is Chapter 9.5,
Land Development Regulations (LDR). This chapter of the Monroe County Code of
Ordinances was enacted in May 1999 as Ordinance 21-1999. The pertinent sections
of the code are listed in Table 2.5-2 that shows the Article, Division and Chapter or
Section of the LDR along with the title. A brief description of the pertinent sections of
the code is provided below.

Article I. The purpose of the LDR is to "establish the standards, regulations and
procedures for review and approval of all proposed development of property ... and to
provide a development review process that will be comprehensive, consistent and
efficient in the implementation of the goals, policies and standards of the
comprehensive plan." Thus the two-fold purpose of the LDR is to:

» address proposed development; and
* to control development within the scope of the comprehensive plan.

This is done basically by the issuance of a development permit (Section 9.5-2), with
some grandfathering exceptions.A number of definitions are provided in Section 9.5-4
that are pertinent to the stormwater management program:

Adverse impacts, stormwater management means "modifications ... on ground
or surface waters or wetlands, including quality, quantity, hydrodynamics, i.e.,
currents, flow patterns, surface area, species composition, living resources or
usefulness which are or may be potentially harmful to human health and
safety, to biological productivity or stability, or which interfere with the lawful
enjoyment of life or property, including secondary, cumulative, and direct
impacts."
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Area of special flood hazard means lands that flood during the 100-year storm
event (i.e., 1 percent chance).

Base flood means the 100-year flood event.

Best management practices, stormwater management means "those methods
of stormwater management recognized by experts in the field as the most
effective for treating or managing stormwater runoff."

Construction, stormwater management means any activity "which will result in
the change in natural drainage patterns [on the property] and will require the
creation of a new stormwater management system."

Control structure means a discharge structure that allows the controlled and
gradual release of water.

Detention means "the delay of stormwater runoff prior to discharge to receiving
waters."

Drainage means "the removal of water from an area to lower water level in that
area."

Dry detention (retention) means "the delay (prevention) of stormwater runoff
prior to (from) direct discharge into receiving waters in a structure with bottom
elevation above the water elevation or control elevation." [Note that the
definitions for detention and retention were sufficiently similar that for the
purposes of this report, they were combined.]

Groundwater means "water beneath the surface of the ground.

Indirect discharge means the release of stormwater by means of a control
structure such as a swale or sheet flow.

Level of service means a measure of describing "operational conditions within
a traffic stream." It should be noted that normally level of service (LOS)
applies to any infrastructure including stormwater and generally applies to the
measure of the adequacy of infrastructure. For more on this subject, please
see Chapter 3.0 of this report.

Natural water flow pattern means "the rate, volume and direction of surface
water or groundwater flow occurring under natural (daily and seasonal)
conditions before development.”

Predevelopment condition for stormwater runoff means “topography,
vegetation, rate, volume, direction and pollution load of surface water or
groundwater flow existing immediately prior to development.”

Stormwater management plan means the analysis describing how stormwater
is to be controlled to meet the requirements of the LDR.
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Stormwater management system means "the natural and constructed features
of the property which are designed to treat, collect, convey, channel, hold,
inhibit or divert the movement of surface waters." For the purposes of this
SMMP, the term "stormwater management system" will include the structures
that are owned and/or operated by the county to control stormwater quality
and quantity. Chapter 403.031(16) provides a more general definition.

Stormwater runoff means that volume of rainfall that "does not percolate into
the ground, nor evaporates, nor is intercepted before reaching the stormwater
management system."

Swale means "a shallow constructed ditch with the bottom above the water
table." This is a rather broad definition allowing for steep-sided ditches to be
termed swales. A more restrictive definition is provided in 162-25.020(16) FAC
that provides for gradually sloped sides and standing water after rain events
within a vegetated depression. For the purposes of this report, the definition of
"swale" provided by state regulations is adopted.

Watershed means "a catchment area which is otherwise draining to a
watercourse or contributing to flow to a body of water."

Wet detention (retention) means "the delay (prevention) of stormwater runoff
prior to (from) direct discharge into receiving waters in a structure with a
bottom elevation below the water table or control elevation." As before, the
definitions of "detention” and "retention” are combined.

Wet season water table means the groundwater level during the time of the
year when the greatest amount of rainfall normally occurs.

There are a number of other definitions directly or indirectly related to stormwater
management but were deemed less important to this SMMP than those listed above.

Article 1. This article provides for the duties and responsibilities of the Board of
County Commissioners (BOCC), Planning Commission, Department of Planning,
County Attorney, County Engineer, Hearing Officer, and Qualified Biologist relative to
the implementation and enforcement of the LDR. In particular, the BOCC controls the
official land use development and existing conditions maps, amends the language of
the LDR as needed, addresses variances to the LDR, and designates hearing officers.
On the other hand, the Planning Commission is the local planning agency (relative to
163 F.S.) responsible for the comp plan, to consider applications for conditional use
permits and plats, and to address appeals of administrative actions. Composed of
five members, the Planning Commission is appointed by the mayor supported by the
BOCC. The Department of Planning is to provide the planning functions within the
county and provide technical support regarding development applications. The
Department will consist of the following divisions: building, development review,
capital improvement planning, environmental resources, lands use planning and code
enforcement.
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Article lll. This article provides local regulations on the approval of new development.
Development can be approved "as of right" when the uses are compatible with other
land uses within a district and in conformity with the LDR; or conditionally, if the uses
are generally compatible with other permitted land uses in the district but which
require individual review and conditions. Plat approval is required for the division of
land into 3 or more parcels.

Division 4 of this article also addresses the maintenance of public improvements.
Until the improvement is accepted by the BOCC, the developer is responsible for
maintenance with 10 percent of the construction cost as a maintenance bond.
Dedication of public improvements occurs only after resolution by the BOCC,
inspection by the county and assurance of design and construction in conformity to
the LDR. It should be noted that the LDR does not obligate the county to accept
maintenance unless the facility is in conformity with the LDR, nor to drain any land
except that which is within public rights-of-way or easements. The maintenance of
improvements on private lands is to be defined to the satisfaction of the director of
planning.

Article IV. This article deals with building permits. In particular, Sections 9.5-111 and
9.5-112 require that no development can "occur except pursuant to a building permit"
and a "certificate of compliance" with the LDR must be issued prior to issuance of the
building permit. For the permitting of the development of additional dwelling units,
Sections 9.5-120 to 9.5-124 deal with the allocation procedure to allow development
commensurate with the service levels of the public facilities. The county is to review
and monitor the rate of dwelling unit development in comparison to the public facilities
and services built to serve the development. The regulation defines three areas
where the Dwelling Unit Allocation process applies: Upper Keys (horth of Fiesta Key),
Middle Keys (Fiesta Key to Seven Mile Bridge), and Lower Keys (south of Seven Mile
Bridge). Section 9.5-121.1 sets the annual residential dwelling unit as follows:

Subarea Total Market Affordable
Upper Keys 99 79 20
Middle Keys 41 33 8
Lower Keys 115 92 23
Total 255 204 51

In this table, "affordable housing" is defined in Section 9.5-4. Basically, the Director of
Planning accepts applications for dwelling unit allocation and if approved, subtracts
the allocation from the allotment noted in the table. It should be noted that the annual
allocation is further distributed quarterly by the LDR. The review of the applications is
supported by a point system defined in Section 9.4-122.1 which assigns points for
proper development consistent with the LDR, density reduction, affordable housing,
habitat protection, protection of threatened and endangered species, water
conservation, energy conservation, and structural integrity (protection from flood and
wind damage).
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The second division of Article IV includes the procedures for floodplain management.
In particular, for building permits within areas of special flood hazard (i.e., within the
100-year floodplain), the building must be in compliance with the provision of Division
6 of Article VII (Floodplain Management Standards) considered in more detail later.
Variances are allowed under exceptional hardship cases, subject to the approval of
the BOCC.

Article VII. This article defines the land use districts acceptable within the county,
consistent with natural resources and available public facilities. Section 9.5-226
requires the BOCC, with recommendation from the Planning Commission, to adopt an
official land use map for the unincorporated county to help the review of development
and redevelopment. Section 9.5-227 further requires the adoption of the existing
conditions map which is the 1985 FDOT aerial photographs with habitat types
identified. This map is to help determine the regulatory requirements for new
development. Division 2 of this article describes in detail for each land use district the
types of developments and structures authorized within the district, as well as the
access requirements to U.S. 1 and recreational and open space requirements.

Division 5 of Article VII contains development standards. After February 28, 1988,
development must be served by "adequate public facilities" for roads, solid waste,
potable water, and schools. It should be noted that adequate stormwater
management facilities are not required. Annually, the Director of Planning is to submit
a report to the BOCC defining the capacity of the public facilities within each of three
service areas (Upper Keys north of Whale Harbor Bridge; Middle Keys from Seven
Mile Bridge to the Whale Harbor Bridge, and Lower Keys south of Seven Mile Bridge).
The report must consider population and commercial growth and define inadequate
facility capacity, if any. For areas of inadequate capacity, the county can not approve
applications for development [Section 9.5-292(b)(5)b] unless the development does
not decrease the capacity of the public system.

Section 9.5-293 provides guidelines and criteria for surface water management to
minimize or eliminate adverse impacts to surface water, groundwater and other
natural resources. Single family and duplex homes are to "observe best management
practices" and have limited criteria to follow. A stormwater management plan is
required by all development except for:

* maintenance work on existing mosquito control structures;

* maintenance, alteration or improvement of an existing structure, or placement of
an new structure, that does not increase the design peak discharge rate, volume
pollutant load of stormwater runoff, or impervious coverage;

= emergencies requiring immediate action to prevent material or public harm; and,

= single family or duplex homes on individual lots that are part of a subdivision
provided an approved stormwater management system is in place.

Stormwater management plans are to be reviewed by staff regarding wetlands,
pinelands, dunes/beach berms, hammocks, uplands, and rare or endangered plants
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and animals. Operation and maintenance of the stormwater management system is
required. The systems will also be reviewed relative to surface water degradation as
defined in state regulations, with a higher level of review for discharges to Outstanding
Florida Waters. Particular standards are listed below:

» Off-site discharge is allowed at historical levels based upon natural site drainage
patterns or as approved in previous SWFWMD permits;

» The stormwater management system is designed for the 24-hour, 25-year design
storm event;

= The post-development conditions can not create a stormwater volume greater
than the volume currently retained on-site.

» Discharges must meet state water quality standards as defined in [162-302, [162-
25, and [062-40 FAC.

» Retention or detention is to be provided for the first inch of runoff or for 2.5 times
the percent impervious coverage.

= Commercial or industrial developments must provide at leas 1/2 inch of dry
detention or retention pretreatment.

= With some restrictions, systems with inlets within grassed areas are credited with
up to 0.2 inch of wet detention for the contributing areas.

» Projects with over 40 percent imperviousness discharging to sensitive waters must
provide 50 percent pretreatment of the total required. Sensitive waters are Class
I, Class Il, Outstanding Florida Waters, and canals connection these types.

Note that water surfaces are subtracted from the total site area.

The regulation also requires that a subdivision must have a stormwater management
system installed by the permittee that collects and conveys runoff to the required
retention/detention system with access points for individual lots. Specific design
considerations are provided in Section 9.5-293(f)(3). Section 9.5-293(g) requires the
building permit applicant to provide a stormwater management plan, sealed by a
registered engineer, with sufficient information for evaluation of compliance with the
LDR. The planning Department is to provide a manual and brochure describing
stormwater management practices including the preparation of stormwater
management plans, acceptable BMPs, environmentally sound practices for erosion
and sediment control, and minimum specifications for stormwater management
systems. The stormwater management system must also be adequately maintained
and sufficient easement for inspection is also required [Section 9.5-293(j)]

Section 9.5-297 requires that a stormwater easement must be provided where a
subdivision traverses "a watercourse, drainage way or channel" and maintenance
easements of 15 feet are required along drainage channels. This is important since
many counties in Florida are contending with inadequate easements for maintenance.
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As noted above, Division 6 of Article VII contains the floodplain management
standards. The intent of this division is to ensure that the county is eligible for, and
receives, the benefits of the National Flood Insurance Program. By reference, the
FEMA Flood Insurance Study and Wave Height Analysis for Monroe County (October
17, 1989) and revisions are adopted. In general, the regulations require new
construction and substantial improvements (reconstruction of 50 percent or more of
market value of existing structure) to minimize flood damage by using pilings or
columns, flood resistant materials, and flood proofed utilities. Contracts for lots (and
similar instruments) must contain the phrase "flood hazard warning"” if the lots are
within the 100-year floodplain. In cases where the base flood elevation is known,
residential structures must be constructed with the base floor elevation above the
base flood elevation and utilities protected from the base flood. Similar requirements
are listed for non-residential structures.

Division 8 of Article VII provides environmental standards "for the conservation and
protection of the environmental resources of the Florida Keys by ensuring that the
functional integrity of natural areas is protected when land is developed." This is
accomplished by requiring a habitat analysis for the development of lands classified
as slash pineland or tropical hardwood hammock. The analysis is required to
consider the distribution and quality of undisturbed lands within the parcel and rate the
hardwood hammock and pineland relative to inherent character and integrity.
Inherently high quality hammocks and pinelands are identified in the ordinance. The
rating system is based upon tree size, soil depth, woody plant species diversity,
threatened plants, invasive plant infestation, threatened/endangered animals, forest
size, perimeter disturbance, wildlife habitat, and community connectivity. Section 9.5-
343 of this division defines open space requirements within the County by listing the
ratio of open space to total land for various types of habitat; development may not
reduce the ratio. Section 9.5-345 provides elements for proper environmental design,
including clustering development away from protected habitat, minimizing fill,
protection of trees, and removal of invasive plants.

Article IX. This article defines areas within the county designated as Areas of Critical
County Concern (ACCC). Such areas are defined by the BOCC when the area is
"one of special environmental sensitivity, contains important historical or
archaeological resources, is characterized by substantial capital improvement
deficiencies, or provides significant redevelopment opportunities." Development
within ACCC must prove that there the construction will not have an adverse impact
on the features for which the ACCC was designated. If proven, the BOCC may
conditionally approve the development. Areas of Critical County Concern listed in the
regulation include North Key Largo, Ohio Key, and Big Pine Key.

Article X. Finally, Article X describes impact fees within Monroe County. Impact fees
are fees imposed on a development to pay for the infrastructure improvements
needed to accommodate the increase in capacity required by the development. In
general, impact fees can only be spent within the area of growth in which the fee is
collected and only for capital improvements for the infrastructure servicing the new
development. The rule identifies impact fees for transportation, community parks,
library, solid waste, police facilities, and affordable and employee housing.
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MONROE COUNTY COMPREHENSIVE GROWTH MANAGEMENT PLAN

The Year 2010 Comprehensive (Comp) Plan is divided into three volumes: Technical
Document, Policy Document and Map Atlas. The 2010 Comp Plan was adopted by
the Monroe County Board of County Commissioners on April 15, 1993, amended in
January 1996, adopted by the DCA and Administrative Commission by July 1997.
The Comp Plan was written pursuant to Chapters 163 and 380 F.S. and in addition to
addressing other growth management and environmental issues, provides elements
related to floodplain, drainage and runoff control. Each of the Elements that consider
stormwater management is considered below.

Future Land Use Element (Chapter 2.0). Subsection 2.1.9 E. considers the
availability of drainage facilities and services to address existing land uses. The
section notes that "because of the low-lying topography, highly permeable soil
conditions, proximity to the ocean and other receiving waters, and rural character of
most of the county road network, most of the existing land uses in Monroe County are
not served by stormwater management facilities." Section 2.4, Future Land Use
Analysis, further states that "drainage... is not currently considered to be a carrying
capacity constraint” because it was not possible at the time the Comp Plan was
develop to quantify the impacts. Regarding floodplain, most of the Florida Keys are
within the 100-year floodplain, with the exceptions of higher lands within Key Largo,
Plantation Key, and Windley Key. The Permit Allocation System (see Land
Development Code, LDC) as well as the LDC itself, limits growth within the 100-year
floodplain. Subsection 2.4.5 (Economic and Fiscal Impacts of the Future Land Use
Alternatives) states that the County is committed to prepare the Stormwater Master
Plan that will help identify existing deficiencies and commits the County to manage
growth according to regional SFWMD regulations. No costs are assigned for the
Drainage Element.

Conservation and Coastal Management Element (Chapter 3.0). This chapter
considers the environmental elements of the Comp Plan. Subsection 3.4 considers
the soils within Monroe County. In general, there are 6 basic types: Beach, Marine
Wetland, Tropical Hardwood Hammock, Slash Pineland, Freshwater Wetland, and
Filed and Developed Land. The Monroe County Environmental Resources
Department identified the following types of sites to be susceptible to excessive
erosion: construction sites, existing development with inadequate stormwater
management, active limestone mining sites, unstable dredged spoil disposal sites,
beaches, and altered shorelines. Subsection 3.5.3 identifies known point and
nonpoint source pollution problems. The point sources within the unincorporated
County were wastewater related. Nonpoint sources included onsite wastewater
disposal systems, abandoned or inactive landfills, live-aboard vessels, mosquito
control pesticide use, and urban runoff, only the last of which is pertinent to this
Stormwater Management Master Plan.

Drainage Element (Chapter 11.0). This element provides an assessment of the
existing stormwater management conditions within the County related to grown
management. Historically, drainage has been the sole concern of developers or
property owners. Boat canals were used as the primary drainage facilities. On
several Keys, the drainage facilities along US 1 are the primary stormwater
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management systems, even though much of US 1 has no drainage system at all.
This chapter identifies five "needs" for stormwater management:

Stormwater Management Master Plan/Stormwater Utility. A facility-specific land use
inventory along with an analysis of current and future stormwater needs should be
completed. Associated with the assessment should be the consideration of how to
finance the needed stormwater facilities.

» Revision of the Monroe County Code related to stormwater management. Section
9.5-293 should be revised to address stormwater controls for new development.

= Assessment of surface water quality. Additional data are required to understand
the impacts of urbanization on local water quality.

» |nventory of facilities. An inventory of existing stormwater management systems
(public and private) would help define the stormwater needs within Monroe
County.

Subsection 11.7 describes the Sanitary Wastewater and Stormwater Management
Master Plan. While described as a single plan, implementation of this subsection has
split the plan into two: the Sanitary Wastewater Management Plan (SWMP) and
Stormwater Management Master Plan (SMMP), the subject of this document.
Considering on the SMMP, the purpose of the plan is "to identify and quantify potential
sources of pollution due to...stormwater runoff and reduce the associated water
quality degradation in the Florida Keys."

Subsection 11.8 identifies the Level of Service (LOS) standards for Monroe County.
These are summarized as follows:

Building floor elevations - 100-year, 3-day.

» Evacuation and emergency service routes - 100-year, 3-day.

= Arterial roads - 100-year, 3-day.

= Collector roads - 25-year, 3 day.

= Neighborhood roads - 5-year, 1 day.

» Urban sites - 5-year, 1-day.

» Rural sites - 3-year, 1-day.

As part of the LOS criteria, Subsection 11.8.1 states that off-site discharge rates are
limited to predevelopment conditions. For water quality, the LOS criteria require
development to "ensure that stormwater discharges will meet State water quality

standards..." and identify the wet detention, dry detention and retention criteria
required.
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In support of both the Comp Plan and the Land Development Regulations, the County
has issued the Layman's Brochure entitled, Guidelines for preparation of a site plan
for single family and duplex lots in Monroe County. The brochure presents the public
with information on reasons for controlling stormwater runoff (e.g., pollution
minimization), how to prepare a site plan for a single family or duplex home and
examples of stormwater best management practices for source controls.
Recommendations include preservation of roadside swales, reduction of fill on the lot,
flood protection measures, impervious surface minimization, water conservation and
buffer zones.

Key West

Land Development Regulations

The City of Key West regulates the development and re-development of land within
the city through the Land Development Regulations (September 1997). The LDR
divides twenty-one articles into five major chapters: General Administration, District
and General Regulations, Performance Criteria, Administration of Development Plan
Review and Subdivision, and Glossary. The stated purpose of the LDR is to assist
the implementation of the city's comprehensive plan. The Key West Planning Board
reviews the overall program ([]1-2.4) and variances to the LDR are reviewed by the
City Commission as the Board of Adjustment.

The LDR is implemented through the use of building permits (01-2.3), an application
for which must be accompanied by a development plan. It is through the review of the
application that compliance with the LDR is confirmed. As a baseline, the LDR
identifies the Future Land Use Map (FLUM) designations and zoning districts that are
adopted as part of the LDR. The development of land within the city must be in
conformance with the FLUM. FLUM Districts include:

= Conservation,

= Residential (low density residential, single family, medium density residential and
high density residential),

= Commercial (limited, general and salt pond tourist),

= Mixed Use New Town (residential/office, planed redevelopment),

= Old Town Historic Preservation (historic residential/office, high density
residential/commercial, medium density residential, planned development/
redevelopment, neighborhood commercial, tourist commercial, public service, and

high density residential), and

= Institutional (public services, and airport).
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Each has a specific purpose as well as density and other characteristic restrictions
(including open space and imperviousness limitations) identified in Article V. Section
2-5.9 also specifies through Table 2-5.9 specific impervious surface ratios (IPR) for
each land use type (all are greater than 50 percent).

Section 2-7.15 in Article VIl states that no work that may impact the 100-year
floodplain or designated conservation area, or "redirects or/or increases or reduces
off-site natural drainage or runoff' can be completed without and approved
development plan. Also, borrow pits and mining activities are prohibited. The City
Engineer reviews development plans for this purpose.

Chapter 1l (Articles IX to XVII) provides performance criteria including concurrency
management, environmental management, and surface water protection. Section 3-
9.8 provides the adopted levels of service (LOS) including drainage:

Drainage a. Post-development runoff can not exceed the predevelopment
rate for the 25-year event, up to and including the 24-hour
duration.

b. Facilities must be designed to achieve the standards defined in

[62-25 FAC the treatment of the first inch of rainfall.
C. Facilities must be designed so as not to degrade water quality.

Section 3-11.2 requires an erosion and sediment control plan when the disturbance of
land is required for development. Minimum measures include the minimization of
runoff velocities, maximum protection of disturbed areas from runoff, and prevention
or retention of sedimentation onsite.

Section 3-11.7 provides for floodplain protection. Development is to be outside of the
100-year floodplain unless otherwise authorized. If development does occur in the
floodplain, compensatory mitigation is required providing for equivalent storage, 5
percent more open space, reduce imperviousness allowance and necessary
stormwater facilities.

Article XII deals with Surface Water Management to implement the objectives of the
Comprehensive Plan. The regulations are to complement those of FDEP and
SFWMD and permits from both agencies are required as needed as well as those
from the city. The article prohibits construction of a development project without first
obtaining valid permits that include a stormwater management system. Impeding the
functioning of a drainage system is likewise prohibited. @ Exemptions include
agricultural systems, maintenance on mosquito control or impoundments,
modifications to an existing structure resulting in a change of less than 500 square
feet of impervious area, activities by the water management district, and activities
related to emergencies. A Type A permit is required for all other activities. Criteria for
the issuance of the permit include:

= The discharge must meet state water quality standards.
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= The first inch of runoff or 2.5 inches times the imperviousness must be treated.

= Projects with greater than 40 percent impervious area discharging directly to
sensitive waters must provide "dry detention or retention pretreatment equal to 50
percent of the total required." Water surfaces are subtracted from site areas for
these calculations.

= A stormwater management system is required for properties subdivided for sale
including a collection system and retention or detention prior to the outfall.

= Off-site discharges are limited to historical discharge amounts or limited by
previous County or SFWMD actions.

= The stormwater management system must be designed for the 24-hour, 25-year
design storm event. The 72-hour, 25-year event must also be considered.

The article also provides construction requirements for discharge structures, wet and
dry detention/retention areas, impervious areas, inlets, etc.

Section 3-12.8 of Article Xl considers development in a flood hazard zone. A Type B
permit is required for such development and criteria for issuance include
compensatory storage, mean and peak runoff velocities, pollution control, and
elevations of structures.

Where appropriate, Section 3-12.12 allows the City Engineer to authorize the use of
gravity injection wells for stormwater management. Criteria for use of such wells
include use of a baffle box for sediment control as well as pretreatment using swales
or ponds prior to the box, and 90- to 100-foot wells with the first 60 feet cased. The
wells must first be approved by FDEP.

Islamorada

CoDE OF ORDINANCES

Islamorada, Village of Islands, has adopted the Monroe County Code of Ordinances in
their entirety.

Key Colony Beach

CoDE OF ORDINANCES

The Key Colony Beach Code of Ordinances is divided into Part | (Charter) and Part Il
(Code of Ordinances). Within Part Il, Chapter 1 (General Provisions), Chapter 6
(Buildings) and Chapter 14 (Sewers and Sewage Disposal) contain pertinent
references to the control of runoff.
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Chapter 1 - General Provisions. Key Colony Beach regulates development and
compliance with the Code through a code enforcement board, consisting of 7
members appointed by the city commission, and a special master also appointed by
the commission. Violation of code may result in a fine, costs for reasonable repairs,
and property lien.

Chapter 6 - Buildings. These regulations pertain to buildings, their construction and
application for building permits. The regulations are administered by a building official
and building inspector, appointed by the city commission. The building official is
authorized to, among other responsibilities, "review plans and specifications for
proposed construction and improvements,” "approve and issue building permits," and
"follow-up and make recommendations on citizen complaints on road, drainage, etc."
A building permit is not required for cosmetic maintenance or for single-family or
duplex residential structures, but is required for new or changed land uses and
"construction, alteration or major structural repairs" for any building with cost
exceeding $1,000. After construction, a professional engineer must certify that "the
plans reflect that the lot drainage planned is such that water will be retained on site
and otherwise conform to the drainage provisions of the Land Development Code,
including the Level of Service Standard contained in Section 101-151(4)." Further a
drainage and grading plan must be submitted to the building official showing proposed
finished grades. During construction, the building official is to inspect the
development at least once every 30 days. Furthermore, Section 6-13 requires that for
the use of public rights-of-way, a permit is also required. For such a connection, "the
flow of stormwater within drainage facilities will remain unimpeded" and "adequate
measures will be taken to prevent pollution of water in the area from runoff...during
the course of construction and restoration."

Layton

CoDE OF ORDINANCES
The City of Layton has adopted the Monroe County Code of Ordinances in their

entirety.
Marathon

CoDE OF ORDINANCES

The City of Marathon has adopted the Monroe County Code of Ordinances in their
entirety.
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REGULATORY COMPLIANCE

Monroe County

As a last step in the analysis of the existing regulatory environment, activities of the
County in compliance with the regulations defined above were identified and
assessed. Compliance activities considered were permit requirements, inspections,
maintenance, staffing and effectiveness of program.

PERMIT REQUIREMENTS

New development is permitted through the Building Department of the Growth
Management Division. Unless exempted (see above), building permits are submitted
to request new development or significant redevelopment. Appropriate permits from
other agencies are required prior to submittal (e.g., Health Department and Electric
Coop permits, and FDEP permits for docks). Building plans are required as part of
the permit application; these plans are reviewed by the Building Department for
residential and commercial construction and by the County Engineer for commercial
development with impervious area greater than 200 square feet. For appropriate
applications, the County Engineer reviews the stormwater management plans for the
development (e.g., post-construction runoff peaks are predicted to be no more than
the pre-construction ones). A building permit is then issued if the development is
consistent with County regulations and building credits are available.

INSPECTION

During construction, the County provides numerous inspections including 10 or more
times for single family home construction and 50 or more for multiple story buildings.
These inspections provide confirmation that the construction is completed according
to the approved plans. The inspection does not include review of the construction
sediment and erosion control measures. However, the inspectors do consider
whether or not the post-construction stormwater management facilities, if required, are
constructed properly.

MAINTENANCE REQUIREMENTS

Most of the development plans reviewed by the Building Department are for
residential construction that may include swales or retention ponds. Some include
French Drains. Where appropriate, the County Engineer reviews the plans to confirm
compliance with regulations. However, no assurances are required for the continued
or proper maintenance of the stormwater facility constructed.

STAFFING

Based upon the current development being reviewed, County staff believes that the
staff resources available for review and inspection are adequate. Overloads occur
during emergency conditions such as a hurricane. This assessment is based, of
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course, on the current moratorium on commercial development within the County.
Should the moratorium be released or the development regulation be increased,
staffing may need to be increased appropriately.

TRAINING

Currently there is limited training offered to staff other than training on existing
regulations. Additional training on construction sediment and erosion control is
available from the Florida Department of Environmental Protection. It is
recommended that this type of training should be offered to Building Department staff
including inspectors.

COMPLIANCE ASSESSMENT

According to Building Department staff, voluntary compliance with the existing
development requirements has improved over the last few years. Compliance
improvements are generally attributed to public education on the building code.
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Appendix B
WATER QUALITY DATABASE OVERVIEW

The data used to compile the ambient nearshore water quality characterization were provided
by the Southeast Environmental Research Center - Florida International University (SERC-FIU)
Water Quality Monitoring Network (WQMN) which is supported by SFWMD/SERC Cooperative
Agreements #C-10244 and #C-13178 as well as EPA Agreement #X994621-94-0. This
monitoring program is administered by Dr. Ron Jones and Dr. Joe Boyer of the Southeastern
Research Center. These time series data have been collected since 1995 at stations distributed
throughout the Florida Keys and Florida Bay.

SERC has published a summary of their monitoring efforts as Technical Report #T-327 which
covered the following aspects of the monitoring program:

= Period of record from March 1995 through December 2005

= Network of 154 stations within the FKNMS including the Dry Tortugas National Park.

» Data from 42 quarterly sampling events

» Field parameters measured at each station included salinity, temperature, dissolved
oxygen, turbidity, relative fluorescence, and light attenuation.

= Water chemistry variables included

— Dissolved nutrients nitrate, nitrite, ammonium, dissolved inorganic nitrogen, and
soluble reactive phosphate (SRP).

— Total unfiltered concentrations of nitrogen, organic nitrogen, organic carbon,
phosphorus, and silicate were also measured.

» Biological parameters included chlorophyll a and alkaline phosphatase activity.

SERC continues to maintain a website (http://serc.fiu.edu/wgmnetwork/) where data from the
FKNMS is integrated with the other parts of the SERC water quality network (Florida Bay,
Whitewater Bay, Biscayne Bay, Ten Thousand Islands, and SW Florida Shelf) and displayed as
downloadable contour maps, time series graphs, and interpretive reports.

The SERC data used in this project was downloaded from the SERC website and stored in two
tables in the Access database. An index of monitoring stations was stored in the [FKNMS
Stations] table and the individual water quality records were stored in the [TN_TP Data] table.
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Results from the Water Quality Monitoring Project, an element of the Water Quality
Protection Program (WQPP; http://ocean.floridamarine.org/fknms_wqpp/), indicate that
overall nutrient concentrations were greatest in waters on the Gulf of Mexico side of the
Keys and lowest on the Atlantic side along the reef tract and in the Tortugas region.
Inshore waters differed from reef tract waters mainly by having higher concentrations of
nitrate. Inshore waters of the less-inhabited Upper Keys exhibited lower nitrate
concentrations than the Middle and Lower Keys. Interestingly, inshore waters in the
Tortugas area were similar to those of reef tract sites off the less-inhabited Upper Keys.
Essentially, there was no elevation of nitrate in the inshore waters of the Tortugas,
supporting the suggestion that the source of nitrate in the Keys is shoreline development.

Waters on the Gulf side of the Keys exhibited the highest total phosphorus concentrations
and turbidity. Waters on the north side of the “Backcountry,” extending west over the
northern Marquesas Keys, exhibited the highest chlorophyll a concentrations. This area is
most heavily influenced by advection of Southwest Florida Shelf waters.

The seagrass bed that carpets 80% of the Sanctuary is part of the largest documented
contiguous seagrass bed on earth. Seagrasses were completely lost at 3 of 30 permanent
sites during recent hurricanes; benthic communities were relatively stable at the
remaining 27 sites.

The spatial pattern of seagrass variation and agreement of these changes with model
predictions of nutrient-induced modifications of the system suggest a regional-scale
change in nutrient availability. Nevertheless, it appears that there have not been large-
scale trends in abundance of dominant plants over the past seven years, even though
increases in macroalgal abundance have occurred at several sites, consistent with an
increase in nutrient availability. There have been long-term shifts in the N:P ratio in
seagrass leaves, which also indicate increases in nutrient availability. It is noteworthy that
these sites were relatively close to shore in the Middle and Lower Keys. The response of
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seagrasses to eutrophication may be on the order of decades, so long-term monitoring and
further research clearly are continuing needs.

FLORIDA KEYS CARRYING CAPACITY STUDY ASSESSMENT OF
NEARSHORE BENTHIC COMMUNITIES OF THE FLORIDA KEYS by
Dr. James W. Fourqgurean, Leanne Miller Rutten and Tom Philippi

The coastal marine ecosystems of the Florida Keys comprise three dominant habitats:
mangroves, seagrasses, and coral reefs. Mangroves are a dominant feature of the land-
sea margin throughout the Florida Keys. Seagrasses are the principle component of
benthic marine habitats in the Florida Keys; they occupy over 70% of the FKNMS. The
structure and distribution of seagrass communities varies throughout the Florida Keys;
they form extensive meadows and patchy beds, and are also found scattered throughout
other habitats. Coral reefs, patch reefs, and hardbottom habitats cover approximately 7%,
1% and 19% of the FKNMS, respectively.

Evidence suggests nutrient limitation, and consequently plant response to nutrient
enrichment, may differ throughout the Florida Keys. Studies have shown that there is
more phosphorous available offshore, near the reef tract, while groundwater and Florida
Bay water are relatively rich in available nitrogen. It can be expected that the effects of
nutrient enrichment may vary due to the different nutrient limitations and regimes of
nearshore and offshore benthic communities. Studies by Lapointe et al. indicate that
anthropogenic nutrient enrichment of groundwater may be occurring locally in the
Florida Keys and that nutrient enrichment can have an effect on benthic marine
communities.

Time series analyses of the black and white DOT aerial photographs revealed very little
change in the distribution of nearshore benthic communities in the Florida Keys since
1959. There were no significant differences in the amount of keys-wide benthic
macrophyte cover with respect to time (1959-1997, six time steps), location (oceanside or
bayside), or land use (heavily or slightly developed). However, there were differences in
the magnitude and direction of the minimal changes detected with respect to study area.
The mean temporal change at most Key Largo and Marathon sites was positive, reflecting
small net increases, while the mean temporal change at most Big Pine and Key West sites
was negative, reflecting slight net decreases. The mean temporal variability was
significantly higher in Key Largo and Marathon, indicating a greater number of points at
sites in those study areas were changing through time. The mean temporal variability
was significantly lower in Big Pine and Key West, indicating more stability at sites in
those study areas.

We have determined that both nearshore benthic communities and their associated
nutrient regimes do exhibit spatial variation throughout the Florida Keys. However,
nearshore benthic communities were found to exhibit very little temporal variation
through the past 40 years, even in the face of tremendous land development in the Florida
Keys. The second working hypothesis, that there is a significant relationship between
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human land use activity and spatial or temporal variation of nearshore benthic
communities and their associated nutrient regimes throughout the Florida Keys, merits
further investigation. Results indicate that substrate, not land use, is the most important
factor associated benthic community composition. Two separate analytical approaches
have identified potential relationships between a few individual taxa, taxa groups,
nutrient parameters, and land use, but very few of these relationships are significant
throughout the Florida Keys.

BENTHIC COMMUNITY MONITORING FOR THE LITTLE VENICE
SEWAGE COLLECTION AND TREATMENT PROJECT IN MARATHON,
FLORIDA by Joseph Boyer, Danielle Mir-Gonzalez and Ronald Jones (2004)
Technical Contribution #T-231 of the Southeast Environmental Research Center at
Florida International University.

Inshore waters off the canals of little Venice subdivision are clearly impacted by land use
and the associated septic treatment systems. It is clear that Thalassia and Halodule
abundance is highest in sites furthest from the canal mouth. Seagrass densities are lowest
at the canal mouth. Sites closest to the canal mouths have the greatest abundance of
green algae, which are typically considered to be strong indicators of elevated nutrient
conditions. Brown algae are also primarily found at the nearshore area along with
lowered DO. The authors expect that with decreased nutrient inputs, one would see a
migration of Thalassia back into the nearshore waters off the canals.

SEAGRASS MONITORING REPORT IN THE FLORIDA KEYS NATIONAL
MARINE SANCTUARY - ANNUAL REPORT - FY 2003 by James Fourqueen,
Michael Durako and Joseph Zieman

These data are being collected at three different types of sites within the FKNMS:

e Level 1 Stations: Sampled quarterly for seagrass abundance, demographics,
productivity and nutrient availability. These stations are all co-located with the water
quality monitoring project’s stations (Figure 1)

e Level 2 Stations: Randomly selected locations within the FKNMS, sampled
annually for seagrass abundance, demographics and nutrient availability. Each year,
new locations for Level 2 stations are chosen.

e Level 3 Stations: Randomly selected locations within the FKNMS, sampled
annually for seagrass abundance. Each year, new locations for Level 3 stations are
chosen.
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Figure 1. Location of Level 1 seagrass status and trends monitoring sites in the Florida
Keys National Marine Sanctuary. Site numbers correspond to water quality monitoring
locations.

The significant changes in seagrass communities at the permanent Level 1 stations that
we reported last fiscal year continue to be present after an additional year of sampling.
These changes are consistent with model predictions of nutrient-induced changes of these
systems. The spatial pattern of changes and the agreement of the changes with models of
the system suggest that there is regional-scale change in nutrient availability that is
causing changes in seagrass beds over a wide portion of the FKNMS.

In 2003, we resurveyed 202 Level 2 and Level 3 stations that were last visited during the
summer of 1996. The data collected on these visits is still being assessed, but preliminary
analyses indicate that there are no large spatial scale trends in the abundance of the
dominant benthic plant types between the 2 years.

In general, nutrient addition to aquatic environments shifts the competitive balance to
faster-growing primary producers. The consequences of this generality in seagrass-
dominated environments is that seagrasses are the dominant primary producers in
oligotrophic conditions. As nutrient availability increases, there is an increase in the
importance of macroalgae, both free-living and epiphytic, with a concomitant decrease in
seagrasses because of competition for light. Macroalgae lose out to even faster-growing
microalgae as nutrient availability continues to increase: first, epiphytic microalgae
replace epiphytic macroalgae on seagrasses; then planktonic microalgae bloom and
deprive all benthic plants of light under the most eutrophic conditions. The south Florida
case is more complicated than the general case described above because there are 6
common seagrass species in south Florida, and these species have different nutrient and
light requirements, hence they have differing responses to eutrophication. Large expanses
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of the shallow marine environments in south Florida are so oligotrophic that biomass and
growth of even the slowest-growing local seagrass species, Thalassia testudinum, are
nutrient-limited; at this very oligotrophic end of the spectrum, increases in nutrient
availability actually cause increases in seagrass biomass and growth rate. As nutrient
availability increases beyond what is required by a dense stand of T. testudinum, there are
other seagrass species that will out-compete it (Figure 2). The relative importance of the
various primary producers, then, can be used to assess the trophic state of the community.

Eutrophication model

Helative Importance

(ligoirophic B Eutrsphic
Trophic state

T Thalvasia bestnilinm
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Figure 2. Conceptual model showing theFigure 3. Conceptual model indicating how elemental
change in importanceof primary producers asratios of seagrasses respond to increasing nutrient
nutrient availability increases from lowavailability.

(oligotrophic) to high (eutrophic).

Each species in the species dominance-eutrophication gradient model (Figure 2) can
potentially dominate over a range of nutrient availability and the model predicts a change
in species dominance as nutrient availability changes. These changes are not
instantaneous, however. Field evidence suggests that species replacements may take
place on a time scale of a decade or more. It is desirable that we be able to predict the
tendency of the system to undergo these changes in species dominance before they occur,
so that management actions can be taken. Tissue nutrient concentrations can be
monitored to assess the relative availability of nutrients to the plants. For phytoplankton
communities, this idea is captured in the interpretation of elemental ratios compared to
the familiar "Redfield ratio™ of 106C:16N:P. For the seagrass T. testudinum, the critical
ratio of N:P in green leaves that indicates a balance in the availability of N and P is ca.
30:1, and monitoring deviations from this ratio can be used to infer whether N or P
availabilities are limiting this species’ growth. Hence, T. testudinum is likely to be
replaced by faster-growing competitors if nutrient availability is such that the N:P of its
leaves is ca. 30:1. A change in the N:P in time to a value closer to 30:1 is indicative of
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eutrophication (Figure 3). These models lead directly to a definition of trends likely to be
encountered in the seagrass communities of south Florida if humans are causing regional
changes in nutrient availability because of alterations to quantity and quality of
freshwater inputs to the marine ecosystem:

1) regional eutrophication will cause N:P ratios of seagrasses to approach 30:1 from
higher or lower values indicative of oligotrophic conditions; and

2) regional eutrophication will cause a shift in species dominance in south Florida
seagrass beds. The first responses to eutrophication will be evidenced by an increase in
the relative abundance of fast-growing seagrass species (H. wrightii and S. filiforme) at
the expense of the now-dominant, slow-growing T. testudinum. At later stages of
eutrophication, macroalgae and microalgae will become the dominant primary producers.

At 4 nearshore Level 1 sites in the Florida Keys, there has been an increase in the relative
abundance of macroalgae over the period 1995 - 2003 that is consistent with an increase
in nutrient availability. At none of these has there yet been a decrease in seagrass
abundance, but our conceptual model predicts that increases in fast-growing macroalgae
should precede decreases in seagrass abundance (Figure 2). One example, from site 235
offshore of Lower Matecumbe Key, shows how macroalgae have steadily increased in
abundance over the monitoring period (Figure 4). In addition to these sites where relative
abundance of primary producers has changed, at 4 more Level 1 sites there have been
long-term shifts in the ratio of nitrogen to phosphorus in seagrass leaves that are
consistent with increases in nutrient availability (Figure 5).

Abundance

14
0 R
T T T T T T T T

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 4. At Level 1 station 235 (see figure 1 for location) there has been a slow and
consistent shift in species abundance, with faster-growing macroalgae becoming more
abundant over the time period. This change is consistent with model predictions of the
consequences of increases in nutrient availability.
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Figure 5. At the Level 1 station 267 (see Figure 1 for location) there has been a slow and
consistent shift in N:P ratios from values consistent with P limitation towards values
indicating an increase in phosphorus availability.

The sites that showed changes consistent with increased nutrient availability were not
randomly distributed across the Sanctuary - rather, all of these sites were relatively close
to shore in the Middle and Lower Florida Keys (Figure 6). The lack of any such changes
in the Upper Florida Keys suggests that the factor driving the observed changes is not
present across the entire Sanctuary, so factors acting at the global scale (like global
warming or coastal overfishing) are not likely responsible for the observations. In
addition to Level 1 sites that are exhibiting changes that are consistent with long-term

increase in nutrient supply, two additional sites were severely impacted by hurricanes
over the course of the monitoring period.
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Figure 6. Long-term changes in seagrass beds at the Level 1 sites.

Resurveying the Level 2 and Level 3 sites revealed no spatially consistent patterns in
changes in relative abundance of seagrass communities from throughout the sanctuary.
The mean changes in Braun Blanquet density for the major taxa for the period 1996 and
2003 were not significantly different from zero, but there were some locations that had
large differences between 1996 and 2003. Whether these changes were real changes in
the benthic communities or artifacts caused by small scale spatial heterogeneity is
currently being investigated. There were some areas, like around Islamorada, that showed
declines in Thalassia in a large area contiguous with Level 1 permanent sites that
exhibited changes that are consistent with eutrophication (See figure 8 for spatial pattern
of change, and Figure 6 for Level 1 site summary). However, other regions of apparent
change were not consistent with the patterns seen at the permanent sites. In FY 2004, we
will resample an additional 200 sites that were surveyed in 1997.

Our surveys have provided clear documentation of the distribution and importance of
seagrasses in the FKNMS. The seagrass bed that carpets 80% of the FKNMS is part of
the largest documented contiguous seagrass bed on earth. These extensive meadows are
vital for the ecological health of the FKNMS and the marine ecosystems of all of south
Florida. Maps of spatial distributions can be found on the web or DVD.

Our permanent monitoring sites have provided valuable data on the inter- and intra-
annual variability of seagrass cover and abundance. Time series of species composition,
seagrass productivity, nutrient availability and physical parameters can be found for each
permanent monitoring site on the web site or the DVD. There have been some striking
trends in the seagrass communities at these permanent sites: seagrasses were lost
completely at 3 of the 30 sites during hurricanes over the last 4 years. At the remaining
27 sites, the benthic communities are relatively stable. There are no common trends
across the sites in seagrass cover or community composition. This can be interpreted to
mean that there are no regional trends in the health of the seagrass beds represented by
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the permanent monitoring sites that can be detected with the 6 years of monitoring data.
But, manipulative experiments in seagrass beds in south Florida demonstrate that the time
course of the response of seagrass beds to eutrophication is on the order of decades, and
we do not understand completely the interaction man has with the natural dynamics of
these systems. These 30 sites should continue to be monitored on a quarterly basis.

EUTROPHICATION AND TROPHIC STATE CLASSIFICATION OF
SEAGRASS COMMUNITIES IN THE FLORIDA KEYS by Brian E. Lapointe,
David A. Tomasko, and William R. Matzie (1994) Bulletin of Marine Science, 54(3)
696-717.

We assessed relationships among total nitrogen and total phosphorus concentrations of
the water column and the productivity, biomass, and epiphyte levels of the seagrasses,
Thalassia testudinum and Halodule wrightii, along three onshore-offshore transects (Key
West, Big Pine Key, and Long Key) stratified a priori into hypereutrophic, eutrophic,
mesotrophic and oligotrophic communities with increasing distance from shore.

Macroalgal biomass and alkaline phosphate activity (APA) of macroalgae and attached
seagrass epiphytes were also determined along the eutrophication gradients.

H. Wrightii was the dominant seagrass within inshore hypereutrophic strata whereas T.
testudinium was dominant in eutrophic, mesotrophic, and oligotrophic strata.

Seagrasses at the hypereutrophic and eutrophic strata had low shoot densities, low
production rates, low area biomass values, low areal production rates, but high levels of
attached epiphytes and mat-forming macroalgae. Seagrasses at the oligotrophic strata had
the highest shoot densities, highest areal biomass values, highest areal production rates,
and typically the lowest or second lowest epiphyte levels of all strata and typically the
lowest or second lowest epiphyte levels of all strata.

Alkaline phosphatase activity was lowest for macroalgae at the offshore oligotrophic
strata, and highest at the nutrient-enriched hypereutrophic strata where extensive
populations of mat-forming macroalgae occurred. Higher alkaline photphosphatase
activity in macroalgae and attached blade epiphytes in hypereutrophic and eutrophic
strata reflected increased phosphate-limitation in these dystrophic environments resulting
from high concentrations of total nitrogen relative to total phosphate.

Sustained nutrient enrichment from land-based activities results in increased biomass of
attached epiphytes and macroalgae, which attenuate light, reduce dissolved oxygen, and
leads to the decline of T. testudinum and a gradient of damage from nearshore to offshore
waters.
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NUTRIENTS

AN EVALUATION OF THE SCIENTIFIC BASIS FOR "RESTORING"
FLORIDA BAY BY INCREASING FRESHWATER RUNOFF FROM THE
EVERGLADES by Larry E. Brand (2000) Unpublished report.

The dominant hypothesis for explaining many of the ecological changes that have
occurred in Florida Bay in the past 2 decades is that reduced water flow into Florida Bay
from the Everglades led to hypersaline conditions, which then led to massive seagrass
dieoff. This hypothesis further proposes that the seagrass dieoff and subsequent organic
decomposition and sediment resuspension released nutrients which then generated the
algal blooms. The data, however, show that hypersaline conditions cannot explain either
the spatial or temporal distribution of seagrass dieoff in Florida Bay. Furthermore,
seagrass dieoff cannot explain the spatial or temporal distribution of nutrients and algal
blooms in Florida Bay.

It is hypothesized that the large algal blooms in Florida Bay are the result of N-rich
waters in eastern Florida Bay meeting P-rich waters in western Florida Bay. Nutrient
bioassays confirm that P is the limiting nutrient in the east and N is the limiting nutrient
in the west, as predicted by the spatial distribution of N:P ratios.

It is hypothesized that much of the P comes by way of Peace River and by way of
groundwater through phosphorite-rich quartz sand deposits underneath certain areas of
the coastal waters. It is argued that this P source has not changed significantly over the
past few decades. It appears that much of the N comes from freshwater runoff from
agricultural lands through the Everglades. Changes in water management practices in the
past two decades have led to an increase in N inputs to eastern Florida Bay. Mixing of
this water from the east with the P-rich water from the west has led to the large algal
blooms that have developed in northcentral Florida Bay, altering the entire ecosystem.
Some of this enriched water is transported to the middle and lower Florida Keys, where it
may be adversely affecting the coral reefs and other oligotrophic ecosystems there.

In conclusion, it is hypothesized that if more freshwater from the Everglades-agricultural
system is pumped into Florida Bay, as proposed by the USACOE, the algal blooms will
increase and the ecological problems of Florida Bay will get worse, not better. It is also
hypothesized that if more passages along the Florida Keys between Florida Bay and the
coral reefs are opened up, as proposed, the coral reefs will experience lower water
quality.

PHOSPHORUS AND NITROGEN INPUTS TO FLORIDA BAY: THE
IMPORTANCE OF THE EVERGLADES WATERSHED by D.T. Rudnick, D. L.
Childers & T.D. Fontaine (1999) Estuaries 22:398-416.

A large environmental restoration project designed to improve the hydrological

conditions of the Florida Everglades and increase freshwater flow to Florida Bay is
underway. Here we explore how changing freshwater inflow to the southern Everglades
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is likely to change the input of nutrients to Florida Bay. We calculated annual inputs of
water, total phosphorus (TP), total nitrogen (TN), and dissolved inorganic nitrogen (DIN)
to Everglades National Park (ENP) since the early 1980s. We also examined changes in
these nutrient concentrations along transects tiltrough the wetland to Florida Bay and the
Gulf of Mexico. Based on a nutrient budget of Florida Bay, both N and P inputs from the
Gulf of Mexico greatly exceed inputs from the Everglades, as well as inputs from the
atmosphere and the Florida Keys. We estimate that the freshwater Everglades contribute
< 3% of all P inputs and < 12% of all N inputs to the bay. Evaluating the effect of
ecosystem restoration efforts on Florida Bay requires greater understanding of the
interactions of the bay with the Gulf of Mexico and adjacent mangrove ecosystems.

FY 2005 ANNUAL REPORT OF THE WATER QUALITY MONITORING
PROJECT FOR THE WATER QUALITY PROTECTION PROGRAM OF THE
FLORIDA KEYS NATIONAL MARINE SANCTUARY by Joseph N. Boyer and
Henry O. Bricefio

Several important results have been realized from this monitoring project. First, is
documentation of elevated DIN in the inshore waters of the Keys (Fig 1). This result was
evident from out first sampling event in 1995 and continues to be a characteristic of the
ecosystem. Interestingly, this gradient was not observed in a comparison transect from
the Tortugas. This type of distribution implies an inshore source which is diluted by low
nutrient Atlantic Ocean waters. Presence of a similar gradient in TOC and decreased
variability in salinity from land to reef also support this concept. There were no trends in
either TP or CHLA with distance from land.

Another observation is that the Backcountry exhibits elevated levels of DIN, TOC,
turbidity, TP, and CHLA. | believe most of these distributions are driven by the SW
Florida Shelf waters moving through this area (median DIN = 0.7 uM, TOC = 298 uM,
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Turbidity = 6.4 NTU, TP = 0.48 uM, and CHLA = 1.6 pg I-1). In addition to Shelf
influence, elevated NO3 - is a regular feature of Backcountry waters, where some of the
highest concentrations are observed in nonpopulated areas (Fig. 2). This is probably the
result of the benthic flux of nutrients in this very shallow water column.

The third important result is that highest CHLA concentrations occur on the Shelf and
show a strong N-S gradient towards the Marquesas and Tortugas (Fig. 3). This is due to
higher TP concentrations on the Shelf as a result of southward advection of Gulf of
Mexico waters along the coast with entrainment of coastal rivers and runoff.

The forth result is that trends in water quality showed most variables to relatively
consistent from year to year, with some showing seasonal excursions. Overall, there were
statistically significant decreases in DIN, TON (except for increases in Tortugas), TP,
TOC, and DO throughout the region. Clearly, there have been large changes in the
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FKNMS water quality over time, and some sustained monotonic trends have been
observed, however, we must always keep in mind that trend analysis is limited to the
window of observation. Trends may change, or even reverse, with additional data

collection.
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HIGH FREQUENCY MONITORING OF WASTEWATER NUTRIENT
DISCHARGES AND THEIR ECOLOGICAL EFFECTS IN THE FLORIDA KEYS
NATIONAL MARINE SANCTUARY by Brian Lapointe and William Matzie
(1997) Harbor Branch Oceanographic Institution; Submitted to USEPA Water
Quiality Protection Program.

The study assessed how physical forcing mechanisms (rainfall, wind, tides) linked land
based wastewater discharges with the initiation of algal blooms in shallow (<10m) inner
shelf waters between Big Pine Key and Looe Key National Marine Sanctuary (LKNMS)
from January to October 1996. Three stations were selected along the offshore gradient
that included: 1) an inshore station (Avenue J, “AJ”) down-gradient of ~ 2,000 septic
tanks/cesspits in Spanish Harbor Channel, 2) a nearshore station (“PR”) near patch Reef
~ 0.5 km south of Munson Island, and 3) an offshore station (“LK”) in the back reef at
LKNMS.

During and following a wind event (~20 knots, NE) in mid-February, elevated DIN, SRP,
and CHLa concentrations were observed at PR and LK but not at the more protected
inshore station AJ. The highest DIN (mostly NH4+) and SRP concentrations of the entire
study were measured at AJ during low tide on March 19. With the onset of the wet
season in late May and early June, DIN concentrations (mostly NH4+) reached maximum
values at PR and LK, which were followed by maximal CHLa concentrations at all three
stations during the mid-summer period. CHLa concentrations were high at all stations
throughout the study and averaged 1.86 ug/L at AJ (n=87), 0.55 ug/L at PR (n=86), and
0.60 ug/L at LK (n=83).

Fleshy macroalgal biomass averaged <100 g dry wt per meter squared at all three stations
in winter and early spring but increased to levels of 100-300 g dry wt per meter square at
AJ and PR following the onset of the rainy season in May. The red macroalga Laurencia
poiteaui was abundant all three stations and 815N of this plant were highest at AJ,
intermediate and PR and lowest at LK, indicating increasing wastewater N contributions
to this alga with increasing proximity to shore.

The highest algal epiphyte loads on Thalassia testudium occurred at LK rather than the
inshore stations, a result of high DIN concentrations combined with high submarine
irradiance at this station.

In summary, these results corroborate pervious findings that episodic stormwater

discharges of land based wastewater nutrients initiate harmful algal blooms in nearshore
waters of the FKNMS, including the offshore bank reef at LKNMS.
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NUTRIENT THRESHOLDS FOR BOTTOM-UP CONTROL OF MACROALGAL
BLOOMS ON CORAL REEFS IN JAMAICA AND SOUTHEAST FLORIDA by
Brian E. Lapointe (1997) Limnology & Oceanography, 42 (5, part2) 1119-1131.

During the past two decades coral reefs in the greater Caribbean area have been altered
by phase shifts away from corals and toward macroalgae or algal turfs. This study tested
the hypothesis that because the phase shift on reefs in Jamaica and southeast Florida
involved frondose macroalgae, bottom-up control via nutrient enrichment must be a
causal factor.

Despite research demonstrating bottom-up control of macroalgal standing crops on coral
reefs that extends back more than 20 yr, single-factor top-down interpretations
concerning the cause of macroalgal blooms on coral reefs are still found in the literature.
For example, Hughes (1994) concluded that dramatic phase shifts on Jamaican coral reefs
from >50% coral cover in the early 1970s to the current ~5% resulted from a “spectacular
algal bloom” due to reduced grazing from overfishing coupled with die-offs of the sea
urchin Diadema antillarum; the possible role of nutrient enrichment as a factor enhancing
macroalgal productivity and standing crop was dismissed without supportive data.
Although herbivory is a significant factor in the benthic dynamics of coral reefs, its
effects occur on limited temporal and spatial scales. Thus, studies addressing macroalgal
blooms on coral reefs need to examine the potential for bottom-up control via nutrient
enrichment, especially considering that eutrophication associated with exponentially
expanding human populations is a major mechanism altering coastal ecosystems world-
wide

The results showed that in both Jamaican and southeast Florida reef locations,
concentrations of dissolved inorganic nitrogen (DIN) and soluble reactive phosphorus
(SRP) exceeded nutrient thresholds noted to sustain macroalgal blooms on Caribbean
coral reefs. Increased DIN concentrations were associated with reduced salinity on both
reefs, indicating submarine groundwatcr discharge was a significant source of DIN.
Elevated 615N values of Codium isthmocladum tissue further points to wastewater DIN
as a source of nitrogen contributing to the blooms in southeast Florida.

The importance of groundwater discharges to the ecology of reefs in both Jamaica and
southeast Florida underscores the earlier work of Johannes (1980) who noted the growing
evidence for the role of groundwaters as a nutrient source in shallow coastal waters. The
evidence presented here adds a further dimension of complexity to Hughes’ (1994)
conclusion that macroalgal blooms in Jamaica resulted only from loss of herbivory. The
importance of top-down control of macroalgal standing crops is much more compelling
when combined with the larger scale, synergistic effects of bottom-up control via
groundwater nutrient enrichment.
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Fig. 1. Diagram illustrating the relative dominance of major

space-occupying primary producers on tropical and subtropical

reefs. The relative dominance is predicted to be a function of bot-
tom-up control by nutrient availability and top-down control by her-
bivory, Human activities inevitably reduce grazing animals and in-
crease nutrient availability, which shifts reefs from coral 1o
macroalgal dominance.

FATE OF WASTEWATER NUTRIENTS IN FLORIDA KEYS GROUNDWATER
by Lee Kump; Final Report to EPA [X98429297-0-PA].

Secondarily treated wastewater from the City of Key Colony Beach is injected between
60-90 below the surface thought a series of Class V injection wells. Monitoring wells
were installed around the injection field to sample the groundwater at three levels (25-
30’, 45" & 607).

Results show that the wastewater plume rises buoyantly to the bedrock/unconsolidated
mud interface at ~ 20” subsurface depth , and then migrates in an easterly — southeasterly
direction with the dominant flow path. Slower flow paths and dispersion of the plume
causes it to spread in all directions.

Despite the spread of the plume, which likely extends to the canal on the eastern side of
the study area, nutrients are preferentially removed from the plume through interactions
in the subsurface. Phosphate is strongly sorbed to the calcite surface of the bedrock
limestone, and likely precipitates as an apatite phase, rendering it essentially immobile.
Nitrate, however exhibits high (several ppm) concentrations far from the point of
injection, along the most rapid flowpaths. Elsewhere, nitrate concentrations are reduced
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by a combination of denitrification and nitrate ammonification microbial processes
favored in the reducing groundwaters.

Overall, the secondary treatement of wastewater and its injection into the Keys Largo
Limestone is followed by effective removal of phosphate, but variably effective removal
of nitrate from the wastewater plume.

THE IMPACT OF ANTHROPOGENIC WASTE ON THE FLORIDA REEF by
Peter Swart, Geoffrey Ellis and Peter Milne (2000) University of Miami, Final
Report to USEPA Water Quality Protection Program.

It is suggested that septic tanks leak wastewaters into the groundwater, eventually
negatively impacting the reefs by various mechanisms. This study attempted to trace
components of this human waste in the reef environment along several transects from the
Florida Keys towards the reef tract and therefore demonstrate unequivocally whether this
hypothesis is correct. Specifically we have (i) attempted to use the organic compound
coprostanol to detect the presence of septic tank sewage in the sediments, (ii) determined
the origin (fixed atmospheric nitrogen, recycled municipal waste or upwelled nitrogen) of
the nitrogen in sedimentary organic material as an indicator of the source of nitrogen in
the corals and other biota based on the nitrogen isotopic composition, and (iii) determined
the relative importance of input of nitrogen compounds from Florida Bay.

The investigation revealed that:

. No unusually high 8N value which could be ascribed to major input of
anthropogenic waste in the reef environment.

. Low coprostanol values throughout the study area with the exception of isolated
sites in some canals in the keys.

The data indicate that there is no discernable direct evidence for sewage contaminants
from the Florida Keys reaching the reef tract.

Sewage sterols (& other domestic pollution markers — eg. Trialkymines) are useful in
assessing transport to the open sea; however as a result of the instability of coprostonal in
oxic environments it might not be useful to use this tracer in coral reef environments.

ALGAL TISSUE NUTRIENTS AS INDICATORS OF NUTRIENT
ENRICHMENT IN THE FLORIDA KEYS by M. Dennis Hanisak (1999) Harbor
Branch Oceanographic Institution, Draft Final Report to USEPA Water Quality
Protection Program.

Spatial variation in tissue nutrients of dominant macroalgae were assessed, both as ratios
and absolute values along 12 inshore-offshore transects in the Florida Keys (three
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transects for each of the Biscayne Bay, Upper Keys, Middle Keys, and Lower Keys
“segments”), and at 10 stations in nearby Florida Bay.

The transect data revealed no universal inshore-offshore patterns in tissue nutrients and
no obvious “hotspots” of nutrient enrichment. Similarly when data were compared
among segments, there was no universal geographical pattern in tissue nutrients for all
species. The most striking result was that the N and P status of macroalgae in Florida
Bay was significantly different than other locations. Macroalgae collected from Florida
Bay generally had higher N and lower P levels than algae collected elsewhere.

Comparisons among the four other segments (Biscayne Bay & U, M & L Keys) revealed
a much more uniform tissue nutrient level and the relatively few differences were rather
species specific. When there were significant differences among segments, the Biscayne
Bay and Upper Keys tended to have lower N levels than the Middle and Lower Keys, and
the Middle Keys segment tended to have higher P levels than the other segments.

The most common but by no means universal, inshore-offshore pattern was higher %N
and lower %P availability inshore, however both nutrients were generally readily
available in proportional mounts required by the various species.

REPORT ON ALGAE BLOOMS IN EASTERN FLORIDA BAY AND
SOUTHERN BISCAYNE BAY by David Rudnick, Christopher Madden, Stephen
Kelly, Robin Bennett, and Kevin Cunniff (2006) Coastal Ecosystem Division, South
Florida Water Management District.

A highly unusual algae bloom has persisted in eastern Florida Bay and southern Biscayne
Bay (Manatee Bay, Barnes Sound, and Card Sound) since at least November 2005.
Similar algae blooms have been observed in central and western Florida Bay, but never in
eastern Florida Bay. Chlorophyll a concentrations (an indicator of the amount of algae in
the water column) peaked in the fall and early winter in 2005 and after decreasing in the
spring, increased again in June and July 2006.

Causes of the bloom are not certain, but may be related to at least two factors: 1)
disturbance associated road construction activity along US Highway 1 between the
Florida mainland and Key Largo (Eighteen Mile Stretch), and 2) hurricane impacts from
August through October 2005 (Katrina, Rita, Wilma).

Hurricane disturbances included a large discharge of fresh water and phosphorus from the
C-111 canal and the impact of high winds, waves, storm surge and abrupt salinity change
on plants, soils, sediments, and ground water. The proximity of the blooms to both sides
of US Highway 1 — an area where blooms have not been previously recorded — points to
the likelihood that the unique disturbance of road construction is involved as a cause of
the bloom. A summary of hypotheses regarding the cause of the blooms is presented in
Table 2.
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Table 1. Tiumeline of Florida Bay & Biscayne Bay algae bloom and potentially associated events.

WATER QUALITY IN U.S.HIGHWAY 1 | TROPICAL | C-111 CANAL
NORTHEAST FL BAY - S. BISC ACTIVITIES STORM DISCHARGE
BAY REGION EVENTS
Apr [No change from historic baseline (low [Mangrove clearing
2005 | chl a with median 0.4 ppb, and TP begins near Jewfish
with median 6 ppb) Creek
May [No change 0.6 miles cleared N of]
Jewfish Creek
June No change Clearing continues N 5197 open, 7,000
and S of Lk Surprise acre-ft discharge
July [No change Clearmg to Barnes:
mixing of soil,
mangrove mulch,
and cement beging
Aug |After Katrina, rapid salinity drop, TP |Clearmg and soil Hurricane 5197 opens 8/26
mcerease (84 ppb) in Manatee mixing continues N | Katrina (high (5d; 27,000
(Barnes Sound area) | rainfall, runoff, | acre-feet; P
47 mph wind, 2 | load 0.8 metric
ft. surge) fons)
Sept [TP near baseline m region, chl a Clearing and soil Hurricane Rita  [S197 open for 3
mcrease i Manatee and Barnes (7 to | mixing continues N | (38 mph wind, | periods (20 d;
16 ppb) (Barnes Sound area) | 2 ft surge) 21.000 acre-ft)
Oct [High TP 1n region (60 to 100 ppb) Clearmg and soil Hurr. Wilma (66 | S197 opens for
before Wilma: chl a still low except mixing continues N | mph wind, 2 to | 2 periods (10 d;
Manatee and Barnes (6 ppb) (Barnes Sound area) | 3 ft surge) 2.000 acre-ft)
Nov [Regional chl a increase (bloom in Clearing to Manatee
Blackwater and Barnes to 15 ppb); Bay marina; soil
TP decrease (slightly > baseline) mixing continues N
Dec [Bloom continues — highest in Barnes  |Soil mixing S of Lk
(near 10 ppb) Surprise
Jan [Bloom increases —mapping shows Mangroves cleared
2006 | highest chl @ near US1 and Key Largo | near Manatee Bay
(peak 20 ppb), high turbidity
Feb [Bloom continues — chl a decrease (< 12 |Soil mixing near
ppb m Blackwater, Barnes, Manatee) | Barnes Sound
Mar [Bloom continues — chl a decrease (3 to [Soil mixing near
12 ppb 1n Blackwater, Barnes, Barnes Sound
Manatee)
Apr Bloom continues - chl ¢ less than 10 [Soil mixing near
ppb m Blackwater. Barnes, Manatee Manatee Bay
May [Bloom decrease in early May (chla < | to be determined
Jun | 6 ppb); increase m June—July (> 12
July | ppb in Blackwater, Barnes, Manatee)
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Table 2. Hypotheses that may explain the cause of 2005-2006 algae blooms.

HYPOTHESIS EVIDENCE SUPPORTING EVIDENCE REFUTING
US Highway 1 road No similar algae bloom known to Five months of construction
construction occur in the region prior to road activity before start of bloom

construction

Bloom spatial pattern brackets
highway (especially Blackwater-
Barnes)

Bloom sustained 9 months after
hurricane events, while construction
continued

Mangrove mulch decomposition and
soil disturbance likely to yield large
nutrient release to adjacent waters

Bloom started immediately after
Hurricane Katrina and Rita
Bloom spatial pattern within
basins adjacent to road do not
show increasing chlorophyll a
near road

Hurricane Katrina
related discharge and P
load through $-197 (C-
111 Canal)

High P load event occurred and
primary production known to be P
Limited

Bloom began in Manatee Bay and
Barnes Sound immediately after
pulse discharge and measured TP
mcrease m Bay

Elevated TP observed in areas
beyond (west of) influence of S-
197 discharge

Regional TP peak occurred one
month after TP decreased to near
baseline in Manatee Bay

TP load associated with particles
— bloom does not follow gradient
from canal mouth; chlorophyll a
concentrations higher near Key
Largo than mainland

Similar blooms did not occur
after similar C-111 releases and
TP loads (even after late 1980s —
early 1990s drought)

Hurricane wind,
waves, surge eroded
sediment & plants,
stripped leaves,
pulsed ground water
nutrients

P increase after Katrina and Rita;
regional bloom after Wilma

Spatial pattern of highest chlorophyll
a appears parallel to Key Largo
coastline. as could occur with line of
storm deposits or ground water pulse

Regional TP increase occurred
prior to storm with highest surge
(Wilma)

No simular blooms after previous
storms (e.g. Hurricane Georges)

Hurricane
disturbance: salinity
drop & seagrass

Salinity drop near coast with Katrina
rapid enough to kill plants

Salinity drop also occurred m
areas with little TP mecrease and
1o bloom

Combination of road
and hurricane
disturbance

Storm energy could move nutrients
from road fill - turbidity barriers next
to US1 removed prior to storms
Spatial pattern of bloom follows road
for 9 months, while bloom initiation
timing follows hurricanes

Monitoring results indicate that the bloom was most likely initiated by a large increase in
total phosphorus (TP) — a sharp peak in TP concentrations (to record high values) was
measured in a small area (Manatee Bay) in late August immediately following Hurricane
Katrina and also in the large region of eastern Florida Bay and southern Biscayne Bay in
October.
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The timing of the TP peak and subsequent bloom appears more associated with hurricane
activity, with the TP peak occurring after Hurricanes Rita. Despite major road
construction activity during the late spring and through the summer, no blooms or
unusually high TP was measured prior to Hurricane Katrina. Thus, while the spatial
pattern of the bloom points toward the importance of road disturbance as a cause of the
blooms, the timing of these blooms points toward hurricane disturbance as a cause. An
interaction of these two factors (disturbance from road construction plus hurricanes)
appears to be the likely cause of the blooms.

A major runoff event occurred in late August 2005 in association with high rainfall from
Hurricane Katrina. This resulted in a large loading of TP into Manatee Bay from the C-
111 Canal along with a lower quantity of TP loading into Florida Bay through the
southeastern Everglades. After this runoff event, TP concentrations in Manatee Bay
sharply increased and then returned to near pre-storm concentrations within one week. TP
in Barnes Sound and all Florida Bay waters remained low for more than one month
before peaking regionally in October. This one month time lag, along with the absence of
a concentration gradient away from Manatee Bay, indicates that the widespread October
peak was unlikely to be caused by canal inputs. It is more likely that storm surge
transported sediments, seagrasses, organic matter (perhaps including materials from the
US 1 worksite) and ground water nutrients. Furthermore, when the TP peak did occur,
those areas with low salinity (associated with the most runoff) had lower TP than those
areas with higher salinity. Similar discharges of water and TP into Manatee Bay in the
1990s did not result in algae blooms similar to those observed between November 2005
and March 2006.

HUMAN FECAL INDICATOR BACTERIA AND PATHOGENIC VIRUSES IN
OFFSHORE REEFS AND HUMAN RECREATIONAL RISK IN NEARSHORE
WATERS OF THE FLORIDA KEYS by Erin K. Lipp, Dale W. Griffin & Joan B.
Rose (2006) Final Report to USEPA, Project #X7-97480103-0.

The goals of this project were to evaluate the extent of human sewage contamination
along a near-shore to offshore transect in the Upper Keys using human enteric viruses as
sewage markers and to assign risks to human health.

Samples (coral mucus [also referred to as surface mucopolysaccharide layer or SML],
water column and groundwater) were collected in the spring and summer between July
2003 and September 2005 from 5 stations along a near shore to offshore transect
originating at Key Largo. All samples were assayed for fecal indicator bacteria and two
human enteric viruses (enteroviruses and adenoviruses). Results from the field study
showed that fecal indicator bacteria were low in all sample types but were generally
higher nearshore and in the coral mucus samples. In particular, enterococci were most
often detected throughout the study and tended to have higher accumulation rates in coral
mucus relative to groundwater or surface water.
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The fecal indicator bacteria may be derived from a variety of sources, including human
feces, but they tend to experience rapid decay in marine waters, especially when exposed
to UV light. Their detection in predominantly nearshore stations suggests that land-based
sources may be a significant contributor to loading. Furthermore, results from studies of
plumes originating from canals on outgoing tides revealed that surface waters carrying
microbial contaminants are transported to the near shore environment.

Adenoviruses were found at a greater frequency from all sample types when compared to
enteroviruses. Adenoviruses were detected in 35 of 75 samples collected (46.7%)
whereas enteroviruses were only found in 9 of 75 samples (12%). When compared by
sample type, both virus types were detected more often in coral SML than in either water
type. Unlike bacterial indicators, enteric viruses were evenly distributed across the
transect stations. While adenoviruses were consistently found in all samples types,
enteroviruses were more likely to be found in the coral samples at the nearshore stations.
Both viruses were most likely to be found in groundwater at the most offshore stations,
indicating that sewage contaminated groundwater is reaching at least 11 km offshore.
While adenoviruses showed no seasonal variation, enterovirus detection doubled in
summer months, coincident with typical peaks in human infections. Both virus types
were also more frequently found in groundwater in the summer which may reflect
increased migration during the wet season.

This work supports previous research which indicates that enteric microbes are more
often detected in coral mucus relative to water samples. The results of transect sampling
reveal that groundwater flow beneath the Florida Keys contains human enteric viruses at
distances greater than 11 km. Seepage of groundwater at porous reefs could provide a
mechanism for contaminants to travel without sunlight inactivation, increasing survival
time, to the offshore water column.

CORALS

REEF CORALS AND THEIR SYMBIOTIC ALGAE AS INDICATORS OF
NUTRIENT EXPOSURE by Clayton B. Cook, Erich M. Mueller, and M. Drew
Ferrier (1997) Final Report to USEPA / South Florida Water Management District.

There is a widely held view that Florida Bay water have an adverse effect of reef corals
in the Florida Keys, based on the distribution of corals which are generally lacking
offshore of the wide passes between the Keys. Possible causes for this effect include
elevated nutrients, wide temperature and salinity range, and increased turbidity. Two
sites were chosen near Long Key; one inshore and one offshore. The species studied was
the massive reef-building coral Montastraea faveolata.

It is generally agreed that the zooxanthellae of reef corals from normal oligotrophic reefs
are nitrogen limited. The typical response to the addition of ammonium or nitrate to
corals is an increase in the density of zooxanthellae. Virtually all of the samples that
were examined in this study exhibited N-sufficiency and did not follow the classical
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pattern of N-limitation. The data show that nitrogen sources available to corals o both
sides of Hawk Channel in the vicinity of Long Key appear to be sufficient if not
excessive. We do not know whether this nitrogen was transported across Hawk Channel,
if it had and offshore source (Pourtales Gyer), if it was being generated on the reef tract
itself, or resulted from some combination of all three. What is clear is that if the corals at
this site are receiving all of the N that they can use, increases in N supplies will be in
excess, and this N likely would be utilized by other algae — particularly benthic macro-
algae.

Typically the waters around carbonate-rich coral reefs are P-limited, in part due to the
absorption of inorganic phosphate to carbonate sediments. The data suggest that the
zooxanthellae from our corals at both experimental sites generally exhibited moderate P-
limitation.

The only consistent between site differences found between the two coral sites (inshore
versus offshore) was the increased chlorophyll-a content of the zooxanthellae from the
coral at the inshore site. This was thought to be a photoadaptive response to decreased
light levels there. The amount of suspended matter in the water column was more likely
to be responsible, as the water was always murkier at the inshore site than the offshore
site. Growth measurements clearly showed that total calcification by corals was reduced
at the inshore site by an average of 40% over the entire experiment. The most direct
effect of this increased turbidity would be reduced light transmission. We believe that
the main effect of Florida By water on coral growth at our sites resulted from increased
turbidity and not elevated nutrients in the waters emanating from the bay.

CORAL REEF EVALUATION & MONITORING PROJECT - 2004 CREMP
EXECUTIVE SUMMARY, May 2005

Sanctuary-wide from 1996 to 2004, for a total of 105 stations, the number of stony coral
species declined at 83 (79%) stations, increased at 15 (14%) stations, and remained
unchanged at 7 (6%) stations. The large decline in mean stony coral cover was evident in
all three regions in the Florida Keys (Lower, Middle, and Upper Keys), as well as three
habitat types (offshore deep, offshore shallow, and patch reef stations).

Between 1996 and 2004, stony coral cover declined from 11.9% to 6.6%. The significant
declines in mean percent stony coral cover between 1997 and 1999 were largely due to
losses in Montastraea annularis, Acropora palmata, and Montastraea complanata.
Sanctuary-wide.
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Between 2003 and 2004, both the number of stations with diseased coral and the number
of infected species decreased. In 2004, black band disease was observed at three stations,
down from 7 in 2003, while “white” disease was observed at 54 stations, down from 72
stations in 2003. “Other” disease was recorded at 74 stations in 2004. “Other” disease
was reported at 89 stations the previous year. Incidence of coral bleaching was also down
in 2004. Bleaching was reported at 57 stations in 2003 and 37 stations in 2004. CREMP
data indicates that coral disease is not impacting stony coral cover Sanctuary-wide.
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The decreases in stony coral cover and species richness documented by the CREMP are
evidence that multiple stressors acting at local, regional, and global scales are continuing
to have negative impacts on coral reefs in the Florida Keys National Marine Sanctuary

The CREMP has recorded a decline in stony coral cover at the Dry Tortugas every year
since sampling began in 1999. The continued decline of stony coral cover at the Dry
Tortugas sites is alarming. Although the Dry Tortugas sites still have greater species
diversity and greater stony coral cover than the Keys, Dry Tortugas reefs appear to be
declining at a greater rate than the Keys. The recent addition of monitoring sites in the
Dry Tortugas National Park may help define the causes of the decline.
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REEF FISHES

FISHING, TROPHIC CASCADES, AND THE PROCESS OF GRAZING ON
CORAL REEFS by Peter J. Mumby, et al (2006) Science, Volume 311.

Since the mass mortality of the urchin Diadema antillarum in 1983, parrotfishes have
become the dominant grazer on Caribbean reefs. The grazing capacity of these fishes
could be impaired if marine reserves achieve their long-term goal of restoring large
consumers, several of which prey on parrotfishes. Here we compare the negative impacts
of enhanced predation with the positive impacts of reduced fishing mortality on
parrotfishes inside reserves. Because large-bodied parrotfishes escape the risk of
predation from a large piscivore (the Nassau grouper), the predation effect reduced
grazing by only 4 to 8%. This impact was overwhelmed by the increase in density of
large parrotfishes (presumably protected from being caught), resulting in a net doubling
of grazing. Increased grazing caused a fourfold reduction in the cover of macroalgae,
which, because they are the principal competitors of corals, highlights the potential
importance of reserves for coral reef resilience.

QUEEN CONCH

PROGRESS REPORT - ANTHROPOGENIC EFFECTS ON QUEEN CONCH
REPRODUCTIVE DEVELOPMENT IN SOUTH FLORIDA by Robert A. Glazer
(2006) Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research
Institute.

Oxidative stress is a biomarker that is being investigated and characterized in nearshore
and offshore populations of conch. Heavy metal content for copper, cadmium, tin, and
mercury of near shore and offshore conch hemolymph were analyzed and compared. All
four metals were significantly lower in the near-shore females, which for copper may not
be a good thing since the oxygen carrier in mollusks is copper-based. The same results
are noted for these metals in the digestive gland and the neural ganglia, except for Hg
which is higher in the neural ganglia of the nearshore females than the offshore females.
The significance of these results is not yet understood.
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1 BACKGROUND AND OVERVIEW

This report describes the development, testing and subsequent use of a relatively simple,
comparative analysis tool for evaluating the relative impacts of wastewater effluents and stormwater
discharges in the near-shore waters of the Florida Keys. The analysis tool was created to support the
development of Reasonable Assurance Documents (RADs) within the Florida Keys. Designed
around the tidal flushing models previously developed for a selected number of residential canals
during the Florida Keys Carrying Capacity Study (FKCCS), the WBID Tidal Flushing Model
(WTFM) is a larger scale application of the algorithms from the canal models.

In addition, the previous canal models were updated to include the revised load projections for the
scenarios prepared in this work, and to use the WTFM predicted results as boundary conditions.

1.1 Overview of Work

The process of developing the WTFM was conducted to enable the stakeholders in the Florida Keys
to understand and evaluate the relative impacts of wastewater and stormwater management decisions
on nutrient concentrations in the nearshore WBIDs within the Florida Keys. This work included the
following:

= Review and assess selected physical and water quality data

= Develop a tidal characteristics database

= Develop an ambient nearshore water quality database

= Define model boundaries and model cells

= Define the contributing wastewater and stormwater loads under various scenarios
= Develop a simplified tidal flushing model

= Apply the tidal flushing model to various load scenarios

* Prepare a summary report

These work efforts produced a model that is responsive to the stakeholders need to estimate relative
impacts within the nearshore WBIDs.

2 DATA COLLECTION, REVIEW & DEVELOPMENT

The objective of this section is to review and discuss the results of a narrowly focused literature
search and data acquisition effort which was undertaken to acquire, review and assess physical and
water quality data related to the nearshore WBIDs, and site-specific waste load data (both
stormwater and wastewater) in the Florida Keys. This investigative effort provides the basis for an
understanding of the available data, their limitations and constraints, and enables beneficial use of
these available data.
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In some cases, the data (as retrieved) was not suitable for direct use in the development of the
WTFM and required some manipulation to develop useful databases for implementation of the
model. This included a database to represent tides and their characteristics throughout the Keys, and
one to represent the nearshore water quality that would feed into the model during flood tides.

2.1 Focused Literature Review

The literature review conducted in the Keys was very narrowly focused upon investigations of the
near-shore waters immediately to the Keys. Seven studies were identified and reviewed, as
summarized in the following paragraphs:

= Proposed Designation of the Waters of the Florida Keys as Outstanding Florida Waters.
FDER, March 1985. A total of 165 stations were sampled for a limited amount of parameters
from Key Largo to Key West from January 8, 1985 to February 20, 1985. Background
stations at ¥ mile offshore show no violations of dissolved oxygen standards, while one to
seven ocean side stations and one to five bayside stations violated the standard as well as
showed higher levels of nitrogen and phosphorous.

= Water Quality Assessment of Five Selected Pollutant Sources in Marathon, Florida Keys.
FDER. Heatwole, July 1987. The study measured 32 water quality parameters at twelve
nearshore sites in Marathon during 1984. Five primary sampling sites were located in canals
and marina basins with a representative pollution source, five secondary sampling sites were
located in areas adjacent to these primary sites to monitor the pollutant dilution, and two
stations were located as background stations. Results varied by pollution source, and by
seasonal changes in weather and population densities.

= Boot Key Harbor Study. FDER, December 1990. Fourteen stations located in canals and the
harbor basin were monitored during a year in Boot Key Harbor. Low dissolved oxygen
levels in the canals were attributed to poor flushing characteristics that resulted in them
serving as sinks for organic matter.

= Florida Bay Watch Annual Reports. The Nature Conservancy, 1995 —2001. The reports
summarized the data collected during the sample year and it presented monthly means for
certain parameters over the entire data collection history. Data results varied among stations
because of the location differences between sampling sites.

= Effects of Stormwater Nutrient Discharges on Eutrophication Processes in Nearshore Waters
of the Florida Keys. LaPointe & Matzie, June 1996. Stormwater discharges were
characterized by continuously sampling (30 minutes interval) water quality parameters along
an offshore eutrophication gradient prior to and following heavy rainfall during the 1992
rainfall season. The gradient included a station in a developed canal system on Big Pine Key
(Port Pine Heights).

= Nutrient Inputs from the Watershed and Coastal Eutrophication in the Florida Keys.
LaPointe & Clark, December 1992. 30 stations throughout inner-shelf waters (<10 m depth)
were measured for water quality parameters during summer and winter. Sampling at each
site was done along an onshore-offshore transect. They found a gradient in nutrients from
inshore to offshore and concluded that the widespread use of septic tanks increases the
nutrient concentrations of limestone groundwaters that discharge into shallow nearshore
waters, resulting in coastal eutrophication.
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=  Water Quality Concerns in the Florida Keys: Sources, Effects and Solutions. USEPA,
Kruczynski, 1999. The report references several previous published studies and reports in the
study area. This report did not include comprehensive data itself.

2.2 Existing Data Acquisition

Existing data sources were inventoried for use with this study. Available data that was acquired
includes the following:

= FKNMS Water Quality Protection Program data. 155 fixed stations were monitored for
water quality parameters for the period of record of March 1995 to December 2001.

= Village of Islamorada, Periodic water quality sampling program data. 24 Stations were
sampled for the period of record of April 2001 to April 2002.

= The Florida Bay Watch ambient water quality program data, the Nature Conservancy. 101
stations were monitored for water quality parameters for the period of record of November
1994 to December 2001.

= The Little Venice Canals water quality monitoring data, USEPA.. 9 stations were sampled for
the period of record of May 2001 to January 2002.

2.3 Tidal Database

Development of a simplified nearshore model based on tidal flushing requires information on the
tidal fluctuations (driving function) that would be expected within the Florida Keys. The Florida
Keys covers more than 100 miles and considerable variations in tidal fluctuations occur throughout
their range. The current NOAA tide gauge network consists of more than 150 tidal stations in the
vicinity of the Florida Keys. The variation in daily tidal range among these stations varies from as
little as 4-inches (Upper Sugarloaf Sound - North Harris Channel) to nearly 3-feet (Content Keys,
Content Passage).

In addition to tidal fluctuations, simulation of water quality characteristics within the nearshore
waters requires information on the quality of water introduced into these waters over each tidal
cycle. A water quality database was needed to provide information regarding the input of the
selected model pollutants (Total Nitrogen [TN] and Total Phosphorous [TP]) from sources outside of
the nearshore WBIDs.

2.3.1 NOAA Tide Gage Network

An inventory of tide stations for the Florida Keys was collected from the Center for Operational
Oceanographic Products and Services (CO-OPS) web site. CO-OPS resides within NOAA'’s
National Ocean Service. The inventory consists of 172 stations from Virginia Key to the Dry
Tortugas. Appendix B lists the tide stations and inventory data that were retrieved from the CO-OPs
site. This information is stored in the Microsoft Access database as a table [TIDE_TABLE].
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The tide station inventory collected from CO-OPS also included location data for each station in the
form of latitude and longitude. This location data was used to develop a GIS coverage of the tide
stations and imported into the CCIAM as a data layer.

2.3.2 Tidal Characteristics

The list of tide stations Appendix B shows the mean tide range and level, the time and height
adjustment factors for the high and low tides and the reference station to which the adjustment
factors are applied for each station. A graphical representation of the adjustment factors is shown in
Figure 1. The mean tide range is the mean difference between the high and low tidal levels at the
station while the mean tide level is the arithmetic mean of the high and low tidal levels.

Figure 1
SECONDARY TIDAL STATION ADJUSTMENTS

Reference Stations

The time and height adjustments from Appendix B are applied to the reference station (also listed in
Appendix A) to predict the time and height of the high and low tides at the selected subordinate
station. Of the 172 tide stations in the Keys, only three are reference stations. The remaining 169 are
subordinate stations that rely on one of the reference stations for tidal predictions. The three
reference stations are Miami Harbor Entrance, Vaca Key and Key West. The Miami Harbor
Entrance station acts as a reference station for 45 subordinate tide stations in the Upper Keys region.
Vaca Key is not used as a reference by any subordinate station. Key West represents most of the tide
stations in the Keys with 124 subordinate tidal stations using it as a reference.
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High/Low Tide Time Adjustments

To determine the time of high tide (STy) or low tide (ST, ) at a subordinate station, the appropriate
time adjustment value (TDg or TD,) is added to the time of the high (RTy) or low tide (RT,) for the
reference station. The equations used to compute these time values at a secondary station are as
follows:

STh = RTh + TD# (Time of high tide at secondary station)
or: STL=RT.+TD. (Time of low tide at secondary station)

Positive time adjustment values indicate that the tide at the subordinate station occurs later than at
the reference station, negative values indicate that the tide occurs earlier.

High/Low Tide Height Adjustments

Height adjustments are applied to the reference station as multiplicative factors. To compute the high
(SH) or low tide (SL) elevations at the subordinate station, the high (RH) or low (RL) tide elevation
at the reference station is multiplied by the appropriate adjustment factor (Hagj/Lagj). The equations
used to compute tide elevation values at a secondary station are as follows:

SH = RH x Hag (High tide elevation at secondary station)
or: SL = RL x Ladj (Low tide elevation at secondary station)

Tide Cycle Durations

The ebb tide cycle (Ebb) is the time required to move from high tide to low tide. The flood tide cycle
(Flood) is just the opposite - the time required to move from low tide to high tide. A tidal period
(Period) is the duration of any two consecutive tide cycles. The equations used to compute these
durations, expressed in hours, at a reference station are as follows:

Ebbref = RTui— RTH1 (Duration from high to low tide)
Floodrer = RTH2— RTur  (Duration from low to high tide)

Period = RTu2z—RTu1  (Duration from high to high tide)
or: Period = RTiz—RTu (Duration from low to low tide)
or: Period = Ebbret + Floodrer

At secondary stations, the Ebb and Flood durations can be computed directly from the adjustment
factors from Appendix B. The equations used to compute these durations, expressed in hours, at a
secondary station are as follows:

Ebb sec = Ebbrer + TDL —TDH (Duration from high to low tide)
Flood sec = Floodrer + TDn —TDL (Duration from low to high tide)
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Period sec = EbDsec+ Fl00d sec (Duration from high to high or low to low tide)

Data regarding the tidal periods and the duration of ebb and flood tides was not available on the CO-
OPs site. To estimate these values, a year of daily predicted tidal data values were downloaded for
each of the three reference stations. These values were assessed to determine the range and average
duration for the tidal period (high to high or low to low), ebb tide (high to low) and flood tide (low
to high). The results of this assessment are shown in Table 1.

Table 1
REFERENCE STATION TIDE CYCLE DURATIONS
Miami Harbor
Entrance Vaca Key Key West
Min | Max | Avg. | Min | Max | Avg. | Min | Max | Avg.

Ebb Tide (hrs) 54 6.5 6.2 0.8/ 123 4.7 3.2 7.9 5.8
Flood Tide (hrs) 5.8 6.9 6.2 2.3 19.1 8.7 5.8 7.4 6.7
Tidal Period (hrs) 119 131 124 34 277 133 10.2] 153] 124

2.4  Water Quality Database

The data used to compile the ambient nearshore water quality were provided by the Southeast
Environmental Research Center - Florida International University (SERC-FIU) Water Quality
Monitoring Network (WQMN) which is supported by SFWMD/SERC Cooperative Agreements #C-
10244 and #C-13178 as well as EPA Agreement #X994621-94-0. The monitoring program is
administered by Dr. Ron Jones and Dr. Joe Boyer of the Southeastern Research Center at Florida
International University. These time series data have been collected since 1995 at stations distributed
throughout the Florida Keys and Florida Bay. Additional information regarding these data can be
found at http://www.serc.fiu.edu.

This data is stored in two tables in the Access database. An index of monitoring stations is stored in
the [FKNMS Stations] table. The individual water quality records are stored in the [TN_TP Data]
table.

3 GEODATABASE DEVELOPMENT

This section describes the development of the GIS datasets used to support the MS Access database
and MS Excel spreadsheets for simulation of the tidal flow and pollutant concentrations due to
stormwater and wastewater discharges driven by tidal exchange.

3.1  Model Boundary and Cell Definition

Nearshore WBID boundaries were adopted as the internal model boundary. In general, these
boundary lines were approximately 100 meters offshore from the shoreline. The water area/volume
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between the shoreline and the WBID boundary make up the initial model cell (Cell 0), which is the
receiving cell for land based discharges of stormwater and wastewater.

Model cells were developed by offsets of the nearshore WBID lines. The first model cell was
defined using a 100 meter offset, which each subsequent cell defined by increasing the offset an
additional 100 meters. A total of fifteen (15) offsets were made, creating sixteen (16) model cells,
including Cell 0. Each model cell was identified by its offset number, from 0 to 15. Table 2 lists the
model cells, widths and distance from the original WBID line to their outer boundary.

Table 2
WTFM CELL DEFINITIONS

Outer Distance
Model Cell Width from WBID
Cell (meters) (meters)
0 100 0
1 100 100
2 200 300
3 300 600
4 400 1,000
5 500 1,500
6 600 2,100
7 700 2,800
8 800 3,600
9 900 4,500
10 1,000 5,500
11 1,100 6,600
12 1,200 7,800
13 1,300 9,100
14 1,400 10,500
15 1,500 12,000

The resulting model cell coverage was then divided into 10 models (1 through 10) from Key West to
Ocean Reef Club, with each model further divided into a north and south zone using US-1 as the
division between them. Model Zones were identified by both their model number and their
north/south zone, i.e. 10N. Each Model Zone is independent of the others and no cross-zone
influences are considered in the WTFM algorithms. Figure 2 shows the resulting model boundaries,
zones and cells.
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Figure 2
WTFM DOMAIN

3.2 Model Bathymetry/VVolume Data

Model bathymetry was created through the development of an elevation model based on the
bathymetry line file GIS coverage from FGDL (http://www.geoplan.ufl.edu). Overlaying the model
cell and land coverages allowed the cell water surface area and water volumes to be computed for
each model cell. A detailed explanation of the GIS process used in the development of the
bathymetry and volume coverages is included in Appendix C. Table 3 shows a summary of the
model zone water surface areas and volumes. Detailed data for each model cell is also included in
Appendix C. This information is stored in the Access database as a table [M_CELL].

Table 3

SUMMARY OF MODEL ZONE AREAS/VOLUMES

URS Corporation

Water Volume Water Area
Model Zone (ac-ft) (acres)
1 N 829,000 75,878

Page 8





FLORIDA KEYS REASONABLE ASSURANCE DOCUMENT

WBID TIDAL FLUSHING MODEL (WTFM) December 23, 2008
S 2,334,731 46,087
5 N 142,834 21,323
S 2,153,787 32,232
3 N 432,667 46,915
S 2,145,265 53,693
4 N 682,970 121,007
S 6,175,346 107,100
5 N 346,577 56,472
S 7,861,141 79,305
5 N 278,760 47,391
S 2,570,590 38,320
7 N 200,828 38,443
S 3,102,693 39,869
8 N 396,035 83,284
S 9,100,418 94,022
9 N 251,701 74,086
S 5,087,594 89,047
10 N 240,704 52,337
S 2,886,521 94,048

3.3  Model Boundary WQ Data

The SERC-FIU data included location information for the monitoring stations and these were used
to develop a point coverage of the stations to spatially distribute the water quality data. For many of
the surveys (monitoring events) both a surface value and a bottom value were collected and an
arithmetic average was computed to represent the event values at each station. Also, since water
quality data are generally log-normal distributions, a geometric mean was used to compute the
average water quality value for total nitrogen (TN) and total phosphorous (TP) at each monitoring
station over a specific time period. A geometric mean was computed for each monitoring station
over three different periods:

e June 2000 and earlier

e After June 2000

e Entire period of record (Mar-95 to Sep-06)

The June 2000 date was selected to coincide with the implementation of deep well disposal at the
Key West wastewater treatment facility.

The geometric mean values for each of the TN and TP data sets were kriged to produce a GIS grid,
or spatial surface, for both parameters throughout the monitoring network. Kriging is a method of
interpolation that uses known values and a measure of the degree of spatial dependence between
these known values to determine unknown values. Kriging weights the closest measured values with
the most influence to predict values between measurements.
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Kriging accounts for the spatial arrangement of the input data and results in an interpolated surface
GIS coverage. This allowed the best use of the available nearshore water quality data and its spatial
variations for input into the outer model boundaries during flood tides. ArcGIS Spatial Analyst was
used to krige the water quality measurements from the SERC-FIU point data. The resulting grids, or
spatial surfaces, represent the predicted values between those measured points. The kriged surfaces
were used to develop concentration estimates for total phosphorous (TP) and total nitrogen (TN) in
each cell of each Model Zone. This information is included in the [Cell_zone_vol_mass] table in the
Access database. The initial concentrations of the outermost cell (Cell 15) of each Model Zone were
used as boundary conditions in the WTFM. Table 4 lists these values for each of the three time
periods. Details regarding the kriging process are included in Appendix C.

Table 4
MODEL ZONE BOUNDARY CONDITIONS
(Cell 15)
Pre June 2000 Post June 2000 All Data
Avg TN | AvgTP | AvgTN | AvgTP | Avg TN | Avg TP
Model | Zone | (pg/l) | (pg/l) (na/) (na/l) (na/l) (na/l)

1 N 168 9 223 9 198 9
S 130 6 199 6 168 6

5 N 194 10 219 10 205 10
S 123 5 181 7 153 6

3 N 204 10 212 11 202 11
S 127 6 179 6 147 6

4 N 210 9 219 10 214 10
S 131 5 177 I 152 6

5 N 215 8 214 8 215 8
S 125 6 170 7 151 6

5 N 238 8 222 9 225 8
S 125 5 171 I 143 6

y N 389 11 297 9 344 10
S 115 5 174 6 139 6

3 N 754 9 438 8 599 9
S 114 6 179 6 144 6

9 N 729 8 470 8 591 8
S 112 5 169 7 141 6

10 N 321 6 216 6 308 6
S 116 6 152 6 138 6

3.4  Wastewater Data
Wastewater inputs were developed using the equivalent dwelling unit (EDU) coverage from the

FKCCS which was based on a parcel coverage. That coverage included data related to the number of
EDUs and type of wastewater treatment for each parcel within the Keys. Table 5 lists the various
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types of wastewater treatment types and their associated effluent quality found within the FKCCS
EDU/parcel coverage, including additional types used to represent proposed wastewater facilities.
The FLOW field was used to eliminate volumes from contributing to loads for deep well facilities.
This information is stored in the Access database as a table [WWT_EFFLUENT].

Table 5
FKCCS WASTEWATER TREATMENT DATA
TN TP
WWT WWT METHOD FLOW | (mg/l) (mg/l)

<blank> assumed cesspool 1 30 6
ATU ATU/Drainfield 1 20 6
AWT DEEP AWT 0 3 1
AWT SHALLOW AWT 1 3 1
BAT BAT 1 10 1
CESSPOOL Cesspool 1 30 6
FDEP ADVSEC Advance Secondary 1 10 6
FDEP SECOND Secondary Treatment 1 20 6
IQ/PART Il 1Q Part Il 1 10 6
IQ/PART IlI 1Q Part I11 1 10 6
NO STRUCTURE assumed cesspool 1 30 6
not a parcel assumed cesspool 1 30 6
OWNRS Onsite OWNRS 1 5 1
SEPTIC TANK Septic Tank/Drainfield 1 20 6
SUB-STD SEPTIC Substandard Septic 1 20 6

The initial coverage used in the FKCCS was not correctly projected and resulted in substantial
projection errors which increased to the north and east (i.e. not noticeable at Key West, but
substantial in Key Largo). As a result, some corrections were necessary to correctly place the
subsequent loads from the EDU polygons within the proper Model Zone. Figure 3 shows an example
of the parcel registration errors near Ocean Reef Club.
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Figure 3
PARCEL REGISTRATION EXAMPLE

To ensure that the entire wastewater load generated by a parcel was correctly placed within each
Model Zone, the EDU parcels were intersected with the model cell coverage in GIS. All EDUs were
then associated with the Model Zone and assumed to originate from within Cell 0 of that Model
Zone, regardless of what cell they actually occupied. As a result, parcel registration errors were
insignificant and any wastewater loads from offshore islands were attributed to the land mass within
Cell 0 of that Model Zone. Also, wastewater loads from inhabited near-shore islands were associated
with the nearby modeled WBID, as the example in Figure 4 shows that the EDUs within WBID
6006Z were placed within Cell 0 of the Model Zone for WBID 6006C.

The EDU parcel data for the entire WTFM domain is included in the Access database as a table
[EDU].
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Figure 4
OFFSHORE EDU EXAMPLE

3.5 Woastewater Service Areas

Wastewater service areas (WWSA) were used to represent the service area of wastewater treatment
plants. These were implemented into the WTFM through the development of polygons in GIS so that
the wastewater treatment type (WWT) of each parcel could be readily updated and modified by
associating them with specific treatment plants or processes. The inventory of WWSA is stored in
the Access database as a table [WWSA].

3.5.1 Key Largo Wastewater Service Areas

Wastewater Service Areas were developed within the GIS system so that the WTFM could account
for both current and future wastewater treatment facilities and changes in treatment types and
disposal methods. Key Largo Wastewater Service Areas (WWSA) were developed from a CADD
file provided by the Key Largo Wastewater Treatment District (KLWTD). The information was
imported and projected into ArcGIS to form a GIS WWSA coverage.
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Figure 5

KEY LARGO WASTEWATER SERVICE AREAS

Table 6
KEY LARGO WWSA TABLE

AREA
WWSA 2007 WWTT 2010 WWTT EDUs (ac)
Key Largo - SA-A AWT DEEP 1,330.8 135.62
Key Largo - SA-B AWT DEEP 1,999.8 300.48
Key Largo - SA-C AWT DEEP 1,206.6 156.85
Key Largo - SA-D AWT DEEP 2,549.7 195.17
Key Largo - SA-E AWT SHALLOW AWT SHALLOW 998.7 114.12
Key Largo - SA-F AWT DEEP 1,111.3 195.85
Key Largo - SA-G AWT DEEP 1,625.0 168.02
Key Largo - SA-H AWT DEEP 736.9 70.86
Key Largo - SA-I AWT DEEP 1,910.0 218.30
Key Largo - SA-J AWT DEEP 893.3 105.49
Key Largo - SA-K AWT DEEP 1,079.7 156.38
Ocean Reef Club AWT SHALLOW 2,789.0 643.31
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3.5.2 Islamorada Wastewater Service Areas

Wastewater Service Areas in Islamorada were developed from generalized descriptions provided by
. This information was used to develop polygons in ArcGIS and added to the WWSA

coverage.

Figure 6

ISLAMORADA WASTEWATER SERVICE AREAS
Table 7
ISLAMORADA WWSA TABLE
AREA
WWSA 2007 WWTT 2000 WWTT EDUs (ac)

North Plantation 1 AWT SHALLOW 2,789.0 643.31
Middle Plantation 2 AWT SHALLOW 1,612.4 201.30
South Plantation 3 AWT SHALLOW 1,476.5 253.86
Windley 4 AWT SHALLOW 1,325.0 225.66
Upper Matecombe North 5 AWT SHALLOW 1,088.0 102.81
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Table 7
ISLAMORADA WWSA TABLE
AREA
WWSA 2007 WWTT 2010 WWTT EDUs (ac)
Upper Matecombe South 6 AWT SHALLOW 1,506.3 343.15
Lower Matecombe 7 AWT SHALLOW 1,289.1 201.13

3.5.3 Long Key Wastewater Service Areas

WWSAs for Long Key were created by attributing all EDU polygons within the City of Layton
municipal limits or Long Key State Park to create a LAY TON WWSA.. Polygons east of this service
area were assumed to be in the Long Key East (KOA) WWSA, while those to the west were
assumed to be in the Long Key West WWSA.

LONG KEY WASTEWATER SERVICE AREAS

URS Corporation

Figure 7
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Table 8
LONG KEY WWSA TABLE

AREA
WWSA 2007 WWTT 2010 WWTT EDUs (ac)
Long Key East (KOA) BAT 322.0 31.63
Layton AWT SHALLOW | AWT SHALLOW 204.3 213.04
Long Key West BAT 394.7 26.73

3.5.4 Marathon Wastewater Service Areas

Wastewater Service Areas in Marathon were developed from generalized descriptions provided by
. This information was used to develop polygons in ArcGIS and added to the WWSA

coverage.

URS Corporation

Figure 8
MARATHON WASTEWATER SERVICE AREAS
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Table 9
MARATHON WWSA TABLE
AREA
WWSA 2007 WWTT 2010 WWTT EDUs (ac)
Key Colony Beach BAT AWT SHALLOW 925.0 104.99
Marathon SA-1 BAT 311.8 37.84
Marathon SA-2 BAT 33.0 9.58
Marathon SA-3 AWT SHALLOW 1,565.0 190.78
Marathon SA-4 AWT SHALLOW 2,282.7 395.88
Marathon SA-5 AWT SHALLOW 2,668.5 500.52
Marathon SA-6 AWT SHALLOW 1,028.0 126.28
Marathon SA-7 BAT 1,597.0 274.49

3.5.5 Key West Wastewater Service Areas

Wastewater Service Areas in Key West were developed from generalized descriptions provided by
. This information was used to develop polygons in ArcGIS and added to the WWSA
coverage.
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KEY WEST WASTEWATER SERVICE AREAS

Figure 9

Table 10
KEY WEST WWSA TABLE
AREA
WWSA 2007 WWTT 2000 WWTT EDUs (ac)
Fleming Key AWT DEEP AWT DEEP 1,144.0 68.79
Key West AWT DEEP AWT DEEP 3.0 274.65
Key West NAS AWT SHALLOW 22,226.0 | 2,025.74
Peary Court AWT DEEP AWT DEEP 108.0 24.65
Sigsbee Park AWT DEEP AWT DEEP 0.0 0.00
Tank Island AWT DEEP AWT DEEP 27.0 2.62
Truman Annex AWT DEEP AWT DEEP 312.0 133.71
Trumbo Point AWT DEEP AWT DEEP 215.0 86.77
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3.6 Wastewater VVolumes

Wastewater volumes were developed using data from the FKCCS. That study divided the Keys into
28 planning units and defined a water use value related to the number of EDUs on a parcel. These
values varied somewhat through the Keys and were adopted in the WTFM as the wastewater flow
volume, which was assigned to each EDU polygon based on the study area in which it fell. Table 11
lists the flow assigned to each planning unit in gallons per day per EDU. Figure 10 shows the
general location of the planning units. This information is stored in the Access database as a table

[GPD_EDU].
Table 11
WASTEWATER FLOWS
GPD per GPD per
Planning Unit EDU Planning Unit EDU
Key West 132 | Marathon Secondary 172
Stock Island 168 | Long Key/Layton 116
Boca Chica 149 | Lower Matecumbe 151
Bay Point 119 | Upper Matecumbe 167
Lower Sugarloaf 181 | Windley Key 150
Upper Sugarloaf 156 | Plantation Key 158
Cudjoe Key 110 | Tavernier, PAED 15 125
Summerland Key 149 | Rock Harbor, PAED 16 115
Big Torch/Middle Torch Key 200 | PAED 17 155
Ramrod Key 146 | PAED 18 134
Little Torch Key 135 | PAED 19 & 20 143
Big Pine Key 132 | PAED 22 160
Bahia Honda/Ohio Key 160 | PAED 21 160
Marathon Primary 160 | Ocean Reef Club 112
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Figure 10
WASTEWATER FLOW PLANNING UNITS

3.7 Land Use Data

At the time the FKCCS was conducted, the only consistent set of land use data available were the
Department of Revenue (DOR) codes from the EDU/parcel database. Since that time GIS coverages
using the Florida Land Use and Cover Classification System (FLUCCS) have been developed and
were adopted for use in the WTFM. This classification system is used throughout Florida for
mapping both land use and cover in a single map layer. FLUCCS was developed by the Florida
Department of Transportation (FDOT). It provides a broad range of potential classes in a four level
hierarchical structure. The FLUCCS coverage is correctly projected and allows the projection errors
found in the EDU/Parcel coverage to be avoided.

Unlike the EDU/Parcel data used to develop wastewater loads, only land coverage that fell within
Cell 0 of each Model Zone was considered as a contributing source of stormwater loads. This
assumption was made to readily assess only the land area within the Model Zones and to exclude the
large areas in Model Zones 9N and 10N that lie outside of the Keys. The minor amount of potential
stormwater runoff from the small islands outside of Cell 0 are not expected to be a significant source
of nitrogen or phosphorous.
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The FLUCCS coverage data has two fields which are used to characterize the land: the land use code
(LUCODE) and the land cover code (LCCODE), both defined using Level IV FLUCCS codes. Land
use (LUCODE) describes the activities, management, or cultural importance of a given area. The use
may extend over most of the area and infer physical features (e.g. cemetery), or it may be based on
an abstract property, such as ownership (e.g. institutional). Land cover (LCCODE) describes the
features, predominantly vegetation, which exists over most of the unit of area delineated at the time
of interpretation. These features are in most cases natural vegetation or lithographic features, but
may also be established and maintained artificially, as in the case of pasture lands, pine plantations,
or lagoons.

Generally the LUCODE and the LCCODE have the same value, but in some cases are different. This
is because land cover and use have an either/or relationship — for each area there is either something
growing (cover), or some activity (use). Or, the cover (i.e. pine plantation) is sufficient to describe
the use; or vice versa, the use (i.e. residential) is sufficient to describe the cover. For these reasons,
FLUCCS defines cover and use with one set of polygons and only one attribute. For each polygon
the attribute table has two items or fields — LCCODE for land cover emphasis, and LUCODE for
land use emphasis. A problem arises when both land cover and use are present in one location, and
one cannot be inferred from the other.

The data set developed for the WTFM created a new field (LULC) which was populated by dividing
the LCCODE by 1,000 and adding it to the LUCODE. A summary table of all resulting LULC
polygons was prepared and an index table developed which associated each unique LULC with a
land use type for modeling purposes (MODEL _LU) and secondary land use type to characterize that
land use under pre-developed, or natural conditions (NAT_LU). This information is stored in the
Access database as a table [FLUCCS]. A second table [LU] contains the data from the individual
FLUCCS polygons for the entire WTFM domain. During the development of the index table, a few
FLUCCS codes were identified which were not expected to result in stormwater discharges and were
excluded from the WTFM. These are summarized in Table 12.

Table 12
FLUCCS AREAS EXCLUDED FROM WTFM

LULC Description Acres

5110 | Natural River, Stream, Waterway 71.93
5120 | Channelized Waterways, Canals 1,373.92
5410 | Embayments Opening Directly to Gulf or Ocean 22,677.72
5420 | Embayments Not Opening Directly to Gulf or Ocean 2,096.47
5710 | Atlantic Ocean 21,834.65
5720 | Gulf of Mexico 459.32
6510 | Tidal Flats 3,540.50

A summary of the FLUCCS codes and their associated model land use is shown in Table 13.
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Table 13
SUMMARY OF FLUCCS
Model | Natural
Land Land

LULC Description Use Use Acres
1110 Low Density: Fixed Single Family Units LDR VAC 821.66
1120 Low Density: Mobile Home Units LDR VAC 61.55
1130 Low Density: Mixed Units, Fixed and Mobile Home Units LDR VAC 3.92
1180.31 | Rural Residential [Herbaceous (Dry Prairie)] LDR VAC 40.51
1180.32 | Rural Residential [Upland Shrub and Brush land] LDR VAC 39.32
1180.322 | Rural Residential [Coastal Scrub] LDR VAC 13.05
1180.33 | Rural Residential [Mixed Rangeland] LDR VAC 17.41
1180.42 | Rural Residential [Upland Hardwood Forest] LDR VAC 7.48
1210 Medium Density: Fixed Single Family Units MDR VAC 6,095.56
1220 Medium Density: Mobile Home Units MDR VAC 12.97
1230 Medium Density: Mixed Units, Fixed and Mobile Home Unit MDR VAC 0.93
1290 Medium Density: Under construction MDR VAC 51.63
1310 High Density: Fixed Single Family Units HDR VAC 1,739.18
1320 High Density: Mobile Home Units HDR VAC 1,161.53
1330 Multiple Dwelling Units, Low Rise HDR VAC 546.07
1340 Multiple Dwelling Units, High Rise HDR VAC 272.24
1350 High Density: Mixed Units, Fixed and Mobile Home Units HDR VAC 201.80
1390 High Density: Under construction HDR VAC 22.99
1400 Commercial and Services COM VAC 2,343.84
1411 Shopping Centers COM VAC 153.61
1423 Wholesale Sales & Services - Junk Yards COM VAC 6.74
1480 Cemeteries REC VAC 26.62
1500 Industrial IND VAC 9.18
1550 Other light industry IND VAC 39.17
1560 Other heavy industrial IND VAC 28.15
1600 Extractive IND VAC 117.55
1660 Holding ponds WTR WTR 37.65
1700 Institutional INS VAC 203.12
1710 Educational Facilities INS VAC 222.24
1730 Military LDR VAC 1,180.66
1730.612 | Military [Mangrove swamp] WTR WTR 371.23
1800 Recreational REC VAC 11.42
1810 Swimming beach REC VAC 158.95
1820 Golf course AGR VAC 596.13
1840 Marinas and fish camps MDR VAC 186.26
1850 Parks and zoos INS VAC 237.14
1900.31 | Open Land [Herbaceous (Dry Prairie)] VAC VAC 128.66
1900.32 | Open Land [Upland Shrub and Brush land] VAC VAC 111.99
1900.33 | Open Land [Mixed Rangeland] VAC VAC 30.67
1900.411 | Open Land [Pine Flatwoods] VAC VAC 14.98
1900.434 | Open Land [Hardwood/Conifererous Mixed] VAC VAC 22.39
1900.74 | Open Land [Disturbed land] VAC VAC 70.96
1920.31 | Inactive land with street pattern [Herbaceous (Dry Prairie)] LDR VAC 36.01
1920.32 | Inactive land with street pattern [Upland Shrub and Brush land] LDR VAC 449.20
1920.33 | Inactive land with street pattern [Mixed Rangeland] LDR VAC 60.76
1920.411 | Inactive land with street pattern [Pine Flatwoods] LDR VAC 550.40
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Table 13
SUMMARY OF FLUCCS

Model | Natural
Land Land

LULC Description Use Use Acres
1920.42 | Inactive land with street pattern [Upland Hardwood Forest] LDR VAC 15.64
1920.434 | Inactive land with street pattern [Hardwood/Conifererous Mixed] LDR VAC 21.06
2540 Aquaculture WTR WTR 5.49
3100 Herbaceous (Dry Prairie) VAC VAC 43.63
3200 Upland Shrub and Brush land VAC VAC 1,113.33
3220 Coastal Scrub VAC VAC 1,174.16
3300 Mixed Rangeland VAC VAC 60.23
4100 Upland Coniferous Forests VAC VAC 36.69
4110 Pine Flatwoods VAC VAC 1,270.02
4200 Upland Hardwood Forest VAC VAC 5,158.48
4340 Hardwood/Conifererous Mixed VAC VAC 80.85
4370 Australian Pine VAC VAC 116.70
5200 Lakes WTR WTR 269.70
5300 Reservoirs WTR WTR 428.20
6120 Mangrove swamp WTR WTR 26,444.11
6172 Mixed Shrubs VAC VAC 26.13
6420 Saltwater Marshes/Halophytic Herbaceous WTR WTR 6,094.52
6440 Emergent aquatic vegetation WTR WTR 44.99
6500 Non-vegetated Wetland WTR WTR 4.75
7200 Sand other than beaches VAC VAC 62.29
7300 Exposed Rock VAC VAC 15.13
7400 Disturbed land REC VAC 211.75
7430 Spoil areas REC VAC 97.49
8100 Transportation HWY VAC 6.69
8110 Airports HWY VAC 1,141.10
8113 Private airports HWY VAC 28.01
8115 Grass airports IND VAC 18.20
8140 Roads and highways HWY VAC 1,734.19
8200 Communications IND VAC 50.92
8300 Utilities IND VAC 13.80
8310 Electrical power facilities IND VAC 13.24
8330 Water supply plants - Including Pumping Stations IND VAC 15.78
8340 Sewage treatment IND VAC 25.72
8350 Solid waste disposal IND VAC 85.07
8350.836 | Solid waste disposal [Other Treatment Ponds] IND VAC 1.82
TOTALS: | 64,445.30

3.8 Rainfall Data

Daily rainfall records for stations in the Florida Keys were downloaded from the South Florida
Water Management District (SFWMD) and Earthinfo. These stations were spatially located in
ArcGIS and each Model Zone associated with one of the rainfall stations. The period of record was
evaluated for each station and an annual average rainfall computed. Rainfall days of less than 0.10-
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inches were assumed to contribute no stormwater flow and the WTFM model excludes those rainfall
volumes from the runoff calculations. A summary of the rainfall stations and the Model Zones
associated with them are shown in Tables 14 and 15. This information is stored in two data tables in
the Access database: [RS_TABLE] which includes the inventory of rainfall stations and [RS_Index]
which indexes each Model to one of the rainfall stations.

Table 14

SUMMARY OF RAINFALL STATION DATA

% of Wet Average

Days with Annual

Station Years of Rainfall Rainfall
ID Station Name Data Source Record <0.10” (inches)
RS-02 Key West SFWMD 92 5.30% 38.90
RS-04 Marathon SFWMD 24 1.88% 37.21
RS-06 Long Key SFWMD 20 2.03% 41.73
RS-07 Lignumvitae EarthInfo 35 1.81% 39.77
RS-09 Tavernier SFWMD 63 1.66% 44.11
RS-10 TPTS SFWMD 9 1.85% 46.60

Table 15

WTFM ZONE RAINFALL STATIONS

Model Station ID Station Name

1 RS-02 Key West

2 RS-02 Key West

3 RS-02 Key West

4 RS-04 Marathon

5 RS-04 Marathon

6 RS-04 Marathon

7 RS-06 Long Key

8 RS-07 Lignumvitae
9 RS-10 TPTS

10 RS-10 TPTS

3.9 Stormwater Load Data

Stormwater loads computed by the WTFM are dependent on rainfall, land cover and land use. The
model uses land use categories with associated event mean concentrations (EMCs), depending on
the constituents of concern, to simulate annual or seasonal pollutant loads carried in storm water
runoff. The algorithms used by the WTFM were adopted from the Watershed Management Model
originally developed by Camp Dresser and McKee (CDM). A final land use index table, relating the
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model land use to runoff coefficients and EMC was developed from the Monroe County Stormwater
Management Master Plan prepared by CDM. Table 16 shows the data taken from that study and
adopted for the WTFM. This information is stored in the Access database as a table [EMC].

Table 16
WTFM LAND USE, RUNOFF COEFFICIENT AND EMC

Model TP TN
Land Use Description DCIA Cl CP (mg/) | (mg/l)
AGR Agriculture, Golf Course 0.5% 0.95 0.10 0.34 2.32
COM Commercial 90% 0.95 0.10 0.21 1.82
HDR High Density Residential 50% 0.95 0.10 0.27 1.64
HWY Roadways 90% 0.95 0.10 0.40 1.85
IND Industrial 70% 0.95 0.10 0.28 1.87
INS Public Facilities 70% 0.95 0.10 0.20 2.29
LDR Low Density Residential 10% 0.95 0.10 0.35 1.97
MDR Medium Density Residential 30% 0.95 0.10 0.30 2.01
REC Urban Open 0.5% 0.95 0.10 0.13 1.58
VAC Forest, Open, Park 0.5% 0.95 0.10 0.22 1.24
WTR Waterbodies & Watercourses 25% 0.95 0.10 0.16 0.98

3.10 Stakeholder Development

A number of stakeholders are involved in the development of the FKRAD. It was important that the
WTFM be able to properly recognize and attribute loads and reductions to the appropriate
stakeholders. To do this, a stakeholder GIS coverage was developed to include the following
stakeholders:

Florida State Parks

e Incorporated Municipalities
e FDOT

e U.S. Navy

Areas within the WTFM domain that were not identified as falling within one of these stakeholder
polygons were assumed to be in unincorporated Monroe County.

3.11 US-1 Corridor

Examination of the model land use codes, when projected and displayed in ArcGIS found some
obvious inconsistencies in regards to the US-1 corridor through the Keys. As a stakeholder in the
development of FKRAD, it was important to identify and include the contribution from FDOT. A
US-1 corridor was developed from US-1 centerline and the open areas from parcel boundaries.
Bridges were included using aerial photographs and digitizing their boundaries. Since the parcel
boundaries have registration errors, as discussed previously, the parcel areas associated with US-1
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were moved to the centerline to correct their location in regards to FLUCCS (land use) and the land
use within the US1 corridor was modified to “HWY™. Figure 11 illustrates an example of this
process and the errors that were corrected in FLUCCS coding for US-1.

Figure 11
US-1 CORRIDOR EXAMPLE - FLUCCS ERRORS

The stakeholder coverage was overlaid on the land use coverage and each land use polygon
attributed with a stakeholder. The stakeholder coverage was also overlaid on the EDU coverage and
each EDU polygon attributed with a stakeholder. A summary of EDUs and land area for each
stakeholder is provided in Table 17.
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Table 17
SUMMARY OF STAKEHOLDER EDU/LAND AREA
Stakeholder EDUs Acres

FDOT 0.0 1,495.84
Islamorada 9,038.7 3,593.88
Key Colony Beach 859.6 262.65
Key West 21,666.5 2,596.89
Layton 130.7 88.39
Marathon 9,008.9 4,401.04
U.S. Navy 1,799.8 3,313.22
State Parks 1,138.6 7,850.64
Bahia Honda 82.1 302.72

Curry Hammock 72.7 566.80

Dagny Johnson 94.8 2,493.96

Fort Zachary Taylor 7.5 38.31

Indian Key 15.5 5.03

John Pennekamp 784.70 3,360.43
Lignumvitae 9.80 306.02

Long Key 32.9 748.94
Windley Key 38.7 28.43
Unincorporated County 34,150.9 40,683.02
TOTAL.: 77,793.8 64,285.58

3.12 Canals

The residential canals that were previously modeled in the FKCCS project in 2002 were revised to
incorporate the newer data and results from the WTFM. This included the following ten canals
scattered throughout the Keys:

204 Marathon

208 Marathon

246 Marathon

288 Big Pine Key
339 Little Torch Key

50 Key Largo

69 Rock Harbor

70 Rock Harbor

117 Plantation Key

152 Lower Matecumbe Key

In the FKCCS work, canal segments were defined for each canal based upon geometry, connectivity
and tidal connection. Canals were attempted to be divided into segments of approximately equal
length (roughly 150 feet, more or less), but segment lengths were varied to accommodate canal
geometry, branches and turns.

Canal segment drainage areas were delineated based on the previously defined canal segments
overlaid on the 1999 digital orthographic quarter-quads (DOQQSs) aerials. Roads were frequently
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used to delineate drainage divides and the proximity of adjacent canals or other water bodies were
often used to estimate split areas between the canal of interest and the adjacent canal/water body.

Unfortunately, the original delineations had been developed using the GIS parcel coverage which
suffers from projection errors as discussed earlier in this report. The original delineations could still
be used for the wastewater load assessment and are stored in the Access database as a table
[Canal_EDU]. A second set of delineations was developed based on the FLUCCS coverage and
aerials for land use/stormwater loading assessment and is stored in the Access database as a table
[Canal_LU].

In the FKCCS project, receiving water discharge zone segments (mixing zones) were defined for
each of the 10 representative canals. Those discharge zones were developed using a 250-foot radial
distance from the outlet of each canal. The radial line was trimmed where it intersected the shoreline
or other obstruction and was used to represent the boundary between the nearshore water and the end
of the discharge zone associated with the canal. It was assumed that the canal would not affect water
quality beyond 250 feet from its outlet. The water quality at that boundary (Cell 0 of the large scale
model) was used to characterize the quality of the source water during flood tides. The nearshore
values for TN and TP were selected for each canal by taking the value computed by the large scale
model for Cell 0 of the appropriate Model Zone. Table 18 below lists the modeled canals and their
associated Model Zone from the large scale model. Figure 12 shows the general locations of the
modeled canals.

Table 18
MODELED CANALS AND MODEL ZONES

Model

Canal ID Canal Location Zone
50 Key Largo 9S
69 Rock Harbor 9S
70 Rock Harbor 9N
117 Plantation Key 8N
152 Lower Matecumbe Key 8N
204 Marathon 5S
208 Marathon 5S
246 Marathon 5S
288 Big Pine Key 4N
339 Little Torch K 4S
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Figure 12
MODELED CANAL LOCATIONS

4 MODEL DEVELOPMENT

This section describes the development of the WTFM to simulate flow and pollutant concentrations
through the model cells based on stormwater and wastewater discharges and tidal exchange, and
estimate relative pollutant concentrations in each cell based upon the waste loads and ambient water
quality at the outer model boundary.

4.1 Model Objectives

The objective was to create a tool that could be rapidly developed and applied to the Florida Keys to
simulate the dilution of stormwater and wastewater pollutant loads into the nearshore waters. Given
the size of the various data tables involved, the tool was developed using both a database (load
projections) and a spreadsheet (tidal flushing simulation) with appropriate macros to aid in
estimating a pollutant concentration for each model cell under specific scenarios. Variables included
in the algorithms were tidal fluctuation, nearshore water quality, stormwater loads (affected by land
use and any best management practices, or BMPs) and wastewater loads (affected by the type of
wastewater treatment and disposal method).
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4.2  Wastewater Load Computations (MS Access Database)
Wastewater load computations were carried out within the Access Database developed for the
WTFM. Data tables included:
e [EDU] table of polygons from GIS EDU coverage (large scale model)
e [Canal_EDU] table of polygons from GIS EDU coverage (canal scale models)
e [GPD_EDU] wastewater volume table (associate to EDU by planning unit)
e [WWT_EFFLUENT] wastewater treatment table (associate to EDU by treatment type)
e [Parcel_Summary] summary query (associate to EDU by Parcel ID)
A series of queries were developed within Access to develop wastewater loading tables for each

Model Zone and modeled canal under a number of different scenarios. This included the following
queries:

e Baseline WW Loads (Model)
e 2007 WW Loads

e Proposed WW Loads

e 1999 Canal WW Loads

e 2007 Canal WW Loads

e 2010 Canal WW Loads

4.2.1 Conceptual Basis

Wastewater loads are estimated at the EDU polygon level for the aggregated flows being treated by
either onsite wastewater technology or wastewater treatment plants Effluent characteristics for each
polygon are associated with the type of treatment [WWT_EFFLUENT] and the volume is based on
potable water flow [GPD_EDU].

4.2.2 Computational Algorithms

Since the original parcel coverage had been split among the various stakeholders, planning units and
model cells, the number of EDUs attributed to each EDU polygon was computed as the area of the
polygon times the number of EDUs assigned to the original parcel and divided by the area of the
parcel. This resulted in an area weighted EDU value for each EDU polygon, the sum of which
equaled the original EDUs assigned to the parcel.

M EDU - [Shape _ Area]*[Parcel EDU]
- [Parcel _ Area]
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The wastewater flow contributed by each EDU polygon was computed as the area weighted EDU
value times the gallon/day/EDU assigned based on the planning unit the EDU fell in. The annual
wastewater volume was computed as the flow times 365 days/year divided and the units converted to
acre-feet.

GPD =[M _EDU]*[GPD_EDU]

VOL AF — [GPD]* (365 days/ yr)
- (7.48 gal /cf)* (43,560 sf /acre)

Wastewater loads were computed using the effluent concentrations from the wastewater treatment
table. The effective wastewater volume was assumed to be 0 for treatment types with deep well
disposal. Load units were converted to pounds.

[GPD]*CONC,,,,, * (365 days/ yr)*(3.78754 1/ gal) * 2.20462 (Ib / kg)
(1,000,000 mg / kg)

LOAD LB =

4.3  Stormwater Load Computations (MS Access Database)
Stormwater load computations were carried out within the Access Database developed for the
WTFM. Data tables included:
e [LU] table of polygons from GIS EDU coverage (large scale model)
e [Canal_LU] table of polygons from GIS EDU coverage (canal scale model)
e [RS_Index] associate rainfall stations to LU by model zone
e [RS_TABLE] associate rainfall data to LU by RS_ID
e [FLUCCS] associate model land use (Model_LU) by LULC_Code
e [EMC] associate runoff characteristics by Model LU
A series of queries were developed within Access to develop stormwater loading tables for each

Model Zone and modeled canal under a number of different scenarios. This included the following
queries:

e Baseline SW Loads

e Baseline SW (developed land only)
e Baseline SW (natural land only)

e 1999 Canal SW Loads
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4.3.1 Conceptual Basis

Nonpoint pollution loading factors (lbs/acre/year) for different land use categories are based upon
annual runoff volumes and event mean concentrations (EMCs) for different pollutants. The EMC is
defined as the average of individual measurements of storm pollutant mass loading divided by the
storm runoff volume and the values used in the WTFM were taken from the Monroe County
Stormwater Management Master Plan. In order to calculate annual runoff volumes for each Model
Zone, the pervious and impervious fractions of each land use category are used as the basis for
determining rainfall/runoff relationships. For rural/agricultural (nonurban) land uses, the pervious
fraction represents the major source of runoff or stream flow, while impervious areas are the
predominant contributor for most urban land uses.

The WTFM calculates annual runoff volumes for the pervious/impervious areas of each land use
polygon, multiplying the average annual rainfall volume by a runoff coefficient. Based on the data
from the Monroe County Stormwater Management Master Plan, a runoff coefficient of 0.95 was
used for impervious areas (i.e., 95% of the rainfall is assumed to be converted to runoff from the
impervious fraction of each land use) and a pervious area runoff coefficient of 0.10 was used. The
total average annual surface runoff from land use L was calculated by weighting the impervious and
pervious area runoff factors for each land use.

4.3.2 Computational Algorithms

Drainage areas within each Model Zone were limited to the LU polygons that fell within Cell 0. This
assumption was made to readily assess only the land area within the Model Zones and to exclude the
large areas in Model Zones 9N and 10N that lie outside of the Keys. The minor amount of potential
stormwater runoff from the small islands outside of Cell 0 are not expected to be a significant source
of nitrogen or phosphorous. For each LU polygon within Cell 0, the impervious (Al) and pervious
(AP) portions were computed in units of acres as follows:

Al = [ShapeArea] *[DCIA]
(43,560 sf /ac)

p_ [ShapeArea] [AI]

(43,560 sf /ac)

The runoff volume from each LU polygon was computed as the sum of the annual runoff expected

from the impervious and pervious area within each polygon. The average annual rainfall varied

depending on the rainfall station associated with the Model Zone the polygon fell in. These volumes
were then converted to acre-feet.

R_VOL_AF = w*(

@i [CIAIT+[CPI*[AP)
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Stormwater loads were computed using the EMC concentrations from the Model Land Use table.
Load units were converted to pounds.

[R_VOL _AF]*CONC

LOAD LB = oy (43,960 sf /ac)™(2.20462 Ib/kg) *(28.3168 1 / cf)

(1,000,000 mg / kg)

4.4  Tidal Flush Computations (MS Excel Spreadsheet)

A set of queries were developed in MS Access to summarize the loads and volumes for each Model
Zone. Different queries are used to represent different scenarios such as the pre-development
scenario (all natural land use), the baseline scenario (June 2000), and the 2010 scenario (improved
wastewater/stormwater BMPs). The final query creates a table of stormwater and wastewater loads
for the scenario which is pasted directly into the spreadsheet model (Model Loads tab).

The tidal flushing model was developed using MS Excel with Visual Basic (VB) macros which
iteratively run the algorithms until the maximum change in any model cell between iterations
reaches a tolerance value (concentration) set by the user. All model runs used in the study adopted a
tolerance of 0.001mg/l. The large scale flushing model of the 20 large scale Model Zones was
developed using a single spreadsheet. However, due to their unique geometry, the ten canals were
each modeled as an independent spreadsheet.

4.4.1 Conceptual Basis

The model was developed using a two-step (flood and ebb) tidal flushing algorithm, based upon the
following concepts:

. Fully mixed exchange between the defined cells (radially)
o One-dimensional, bi-directional flow within the model cells
. Defined and constant boundary conditions at the outer boundary of the model

4.4.2 Enabling Assumptions

To allow for the development of a tool that can reflect the impacts of various land use and
wastewater treatment scenarios, yet be accomplished within the confines of a spreadsheet and be
readily applied to the Model Zones, a number of enabling assumptions were necessary. These
included:

. Tidal flows are idealized as a single time-steps from low tide directly to high tide and
vice-versa
o Each Model Zone is independent, i.e. there is no interchange of flow or pollutants

between them

. US-1 acts as a barrier to flow. Tidal interchange through bridges and passes are not
simulated by the model
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Flows and their associated pollutant loads passed between segments are assumed to
be completely mixed with the fluid volume and pollutant load of the receiving
segment prior to being passed to subsequent canal/discharge zone segments

The selected pollutants (TN and TP) are idealized as conservative, uniformly mixed,
neutrally buoyant particles that do not volatilize or settle out of the water column.

Nutrient uptake and sediment interactions are ignored.

The only forcing function recognized is tidal fluctuation. Wind, temperature,
stormwater flow, wastewater flow and other potential driving factors are not
considered

Utilize a steady-state approach (i.e. annual averages for input values), rather than
event simulations

The model is a comparative tool (i.e. results compared between two scenarios) rather
than predictive

An example model zone is illustrated in Figure 13 with a detailed close up shown in Figure 14. That
figure shows a plan view of the example model zone (5S) divided into the model cells. The overview
illustration shows:

e the ID of the example model zone (5S)

e the source land mass (Marathon)

e the bathymetric contours

e the coastal WBID boundary (WBID 6011A)

e Model Cell 0 (WBID 6011A)

e the concentric model cells from the coastal WBID boundary (1 through 15)
e Model cell width (cell #* 100 m)

e the offshore WBID boundary (WBID 8081)

e the outer model boundary (12,000 m)

URS Corporation

Page 35





FLORIDA KEYS REASONABLE ASSURANCE DOCUMENT
WBID TIDAL FLUSHING MODEL (WTEM) December 23, 2008

Figure 13
EXAMPLE LARGE SCALE MODEL ILLUSTRATION
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Figure 14
EXAMPLE LARGE SCALE MODEL DETAIL AREA

The model for each zone uses the intersection of the model boundary for that zone with the offshore
kriged water quality surface discussed previously to establish a boundary condition water quality
value. Each model cell in that zone has its initial water quality value set to that value. The initial
water quality values are actually irrelevant to the values the model will compute under a given load
scenario, but serve as a realistic starting point for model iterations.

For the purposes of modeling definitions, model segments are numbered in an offshore order, with
model cell 0 defined as the volume between the land interface and the coastal WBID boundary.
Flood tides are shown in the profile illustration as entering the outer model cell (15) and discharged
into the next inshore model cell (14). Ebb tides are just the opposite, initiating at Cell 0 and
discharged into the next offshore model cell (1).

The profile illustration in Figure 15 shows a section of a typical model. Several variables are shown
in the profile illustration. Stormwater and wastewater loads from the land based areas are shown
discharging into Cell 0 (both ebb and flood tide). The boundary load from the offshore waters is
shown discharging into Cell 15 (flood tide only). The tidal volume (VT) is shown as the volume in
the model cell between low and high tide. The resident volume (VR) is shown as the volume in the
model cell between low tide and the sea floor. VT and VR are the volumes considered by the model
for mixing, or for computing pollutant mass/concentration in a segment at any time.
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Figure 15
EXAMPLE TIDAL FLUSH MODEL PROFILE

Canals were modeled with the same algorithm, and were taken from the FKCCS project essentially
unaltered with the exception of the loading data which was updated based on the Access database
load projections. The predicted concentrations from the large scale model for Cell 0 were used as the
boundary concentrations at the edge of the mixing zone for each canal model. An example of a
modeled canal is shown in Figure 16.

URS Corporation Page 38





FLORIDA KEYS REASONABLE ASSURANCE DOCUMENT
WBID TIDAL FLUSHING MODEL (WTEM) December 23, 2008

Figure 16
EXAMPLE CANAL MODEL

4.4.3 Time Steps and Iterations

The model uses a time step of one tide period. As shown previously in Figure 1, this is the duration
from high tide to high tide, or low tide to low tide. With the exception of the Vaca Key tide station at
13.32 hours, tidal periods in the Keys average 12.42 hours at all tide stations. There is however,
substantial variation in the durations of average flood and ebb tides among the Keys tide stations.
Average flood tide durations range from 3.87 hours (Upper Sugarloaf Sound - Perky) to 8.65 hours
(Vaca Key, USCG Station, Florida Bay). Average ebb tide durations range from 4.50 hours (East
Bahia Honda Key, south end, Florida Bay) to 8.55 hours (Upper Sugarloaf Sound - Perky). This is
important since the model computes flood tides and ebb tides separately for each iteration (tidal
period).

Although a daily average load (based on an annual load computation) is used as the model input, it is
reduced to an average hourly rate and then low and high tide components computed based on tide
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cycle duration. Thus different loads (L), load volumes (LV) and load mass (LM) are used by the
model for ebb and flood tides.

4.4.4 Flood Tide Algorithms

To simulate a flood (incoming) tide, the initial volume (1) in each model cell is set as the volume at
low tide. This is computed as the resident volume (VR), which is the volume at mean sea level
(MSL) plus any additional volume based on the predicted low tide elevation. The additional volume
at low tide is computed as the water surface area (WSA) of the cell times the low tide elevation
(LTE). The model tracks volume in units of acre-feet (ac-ft). The equation used to compute this
value for each model cell (i) is as follows:

IV(f), =VR, =V, +WSA *LTE

Note that ( f ) indicates a flood tide value.

The volume of water that flows into a model cell (V1) is equal to the tidal volume (VT) of the model
cell plus the VT of the model cells in the model zone that are inshore of that cell. The VT of each
cell is the volume change in the cell between the predicted high and low tides. This is computed as
the water surface area (WSA) of the cell times the difference of the high tide elevation (HTE) and
the low tide elevation (LTE) for the model zone. The equation used to compute this value for each
model cell (i) is as follows:

VI(f), = ZI:VTi =Y [WSA *(HTE, - LTE,)]

0
Note that Z indicates the model zone. Each model zone was assigned an average low and high tide
elevation based on tidal data for NOAA tide stations within that model zone.

The volume of water that flows out of a model cell (VO) is equal to the tidal volume (VT) of all cells
in the model zone that are inshore of that cell. The equation used to compute this value for each
model cell (i) is as follows:

i-1 i-1

VO(f), =D VT, = [WSA *(HTE, - LTE,)]
0 0

Note that for cell 0, VO = 0.

The final volume (FV) in a model cell is computed as the initial volume (V) plus the volume in (V1)
minus the volume out (VO). The equation used to compute this value for each model cell (i) is as
follows:

FV(f), =IV(f), +VI(f), -VO(f),

The total volume used in the mixing calculation (MV) for a model cell is the initial volume (1V) plus
the volume in (V1). The equation used to compute this value for each model cell (i) is as follows:

MV (), = IV(F), +VI(f),
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The initial mass of a pollutant in a model cell is computed as the resident volume (VR) of the cell
times the concentration (C) of the pollutant. The model tracks mass in units of tons and
concentration in units of milligrams per liter (mg/l). The equation used to compute this value for
each model cell (i) is as follows:

IM(f), =VR, *C, *[(43,560 sf /ac)*(28.3168 1/ cf )*(2.20462 Ib/ cf )]
[(1,000,000 mg / kg)*(2,000 Ib/ton)]

The mass of a pollutant discharged into a model cell (MI) is computed as the mass out of the cell
immediately offshore from it (MOi.;) in the model zone (see the definition of MO( f) below). The

equation used to compute this value for each model cell (i) is as follows:
MI(f), = MO(f)

Note that for cell 0, the stormwater mass (SWLOAD) and wastewater mass (WWLOAD) loads
discharged from the land source are added to this term. Thus:

MI(f), = MO(f), + SWLOAD +WWLOAD

i+1

Note that for cell 15, the mass in MI(f),. is determined by the boundary concentration for that
model zone (C,) times the total tidal incoming tidal volume (VT) for that model zone. Thus:

MI(f),, =VI(f),;*C, *[(2.20462 Ib/kg) * (43,560 sf /ac) * (28.3168 1 /cf )]
[(2,000 Ib/ton) * (1,000,000 mg / kg)]

The mass used in the mixing calculation (MM) is the initial mass (IM) plus the mass in (Ml). The
equation used to compute this value for each model cell (i) is as follows:

MM (f), = IM(f), + MI(f),

The mixed pollutant concentration (MC) is the mixed mass (MM) divided by the mixing volume
(MV). The equation used to compute this value for each model cell (i) is as follows:

MC(f),=  MM(f), *[(2,000 Ib/ton) * (1,000,000 mg / kg)]
MV (), *[(2.20462 Ib/kg) * (43,560 sf /ac) * (28.3168 | / cf )]

The mass discharged out (MO) is the mixed concentration (MC) times the volume out (VO). The
equation used to compute this value for each model cell (i) is as follows:

MO(f), = MC(f),*VO(f),*[(2.20462 Ib/kg) * (43,560 sf /ac) * (28.3168 | /cf)]
[(2,000 Ib/ton) * (1,000,000 mg / kg)]

Note that for cell 0, MO = 0.
The final mass (FM) in a model cell is computed as the initial mass (IM) plus the mass in (M)

minus the mass out (MO). The equation used to compute this value for each model cell (i) is as
follows:
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FM(f), = IM(f), + MI(f), —MO(T),
445 Ebb Tide Algorithms

Ebb (outgoing) tide algorithms are essentially the same as those for flood tide, but the flow
directions are reversed. To simulate an ebb tide, the initial volume (1V) in a model cell is set as the
volume at high tide. This was computed earlier in the flood tide computations as FV (f)and this

value is carried down to represent the initial volume for the ebb tide computations. Thus:
IV(e), = FV(f),

Note that (€ ) indicates an ebb tide value.

The volume of water that flows into a model cell (V1) is equal to the tidal volume (VT) of all the
model cells in the model zone that are inshore of that cell. The equation used to compute this value
for each model cell (i) is as follows:

Vi(e); = ZI:VTH = Z[WSAi—l *(HTE; - LTE, )]

0

Note that for cell 0, VI = 0. The minor volumes attributable to stormwater and wastewater discharges are
considered negligible and are ignored (i.e. they will not increase tidal elevations).

The volume of water that flows out of a model cell (VO) is equal to the tidal volume (VT) of the
model cell plus the VT of all the model cells in the model zone that are inshore of that cell. The
equation used to compute this value for each model cell (i) is as follows:

VO(e), = ZI:VTi =Y [WSA *(HTE, - LTE,)]

0

The final volume (FV) in a model cell is computed as the initial volume (V) plus the volume in (V1)
minus the volume out (VO). This is also equal to the IV value for that cell from the flood tide
calculations. The equation used to compute this value at each model cell (i) is as follows:

FV(e), =IV(e), +VI(e), -VO(e), = IV(f),
The total volume used in the mixing calculation (MV) for a model cell is the initial volume (1V) plus
the volume in (VI). The equation used to compute this value for each model cell (i) is as follows:
MV (e), = IV (e), +VI(e),

Similar to the initial volume, the initial mass of a pollutant in a model cell for ebb tide calculations
was computed earlier in the flood tide computations as FM (f) and this value is carried down to

represent the initial mass for the ebb tide computations. Thus:
IM(e), = FM(f),
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The mass of a pollutant discharged into a model cell (M1) is computed as the mass out of the cell
immediately inshore from it (MOi41) in that model zone (see the definition of MO(e) below). The

equation used to compute this value for each model cell (i) is as follows:
MI(e), = MO(e)

i+1

Note that for cell O, there are no cells inshore from it. The stormwater mass (SWLOAD) and
wastewater mass (WWLOAD) loads discharged from the land source are the only source of mass to
this cell during the ebb tide calculations. Thus:

Ml (e), = SWLOAD + WWLOAD

The mass used in the mixing calculation (MM) is the initial mass (IM) plus the mass in (MI). The
equation used to compute this value for each model cell (i) is as follows:

MM (e), = IM(e), + Ml (e),

The mixed pollutant concentration (MC) is the mixed mass (MM) divided by the mixing volume
(MV). The equation used to compute this value for each model cell (i) is as follows:

MC(e), = MM (e), *[(2,000 Ib/ton) * (1,000,000 mg/kg)]
MV (e), *[(2.20462 Ib/ kg) * (43,560 sf /ac) * (28.3168 1/ cf )]

The mass discharged out (MO) is the mixed concentration (MC) times the volume out (VO). The
equation used to compute this value for each model cell (i) is as follows:

MO(e), = MC(e), *VO(e), * [(2.20462 Ib/ kg) * (43,560 sf /ac) * (28.3168 |/ cf )]
[(2,000 Ib/ton) * (1,000,000 mg / kg)]

The final mass (FM) in a model cell is computed as the initial mass (IM) plus the mass in (MlI)
minus the mass out (MO). The equation used to compute this value for each model cell (i) is as
follows:

FM(e), = IM(e), + Ml (e), — MO(e),

45  WTFEM Application

The WTFM consists of a single spreadsheet with four computational tabs: Loads, Model, Results
and Summary. In its current version, loads must be entered by the user from queries to the Access
database. The Access database is used to compile the loads and flows for specific scenarios.

e Loads Tab: This tab is where the user should paste the values from the MS Access model
load query into Cell Al. No other changes should be made to this tab.

e Model Tab: The Model tab is the heart of the flushing model. The user can select the
boundary conditions (pre-2000, post 2000 or All) using the radio buttons in the upper left.
The Tolerance value (mg/l) is in Cell A5 and can be modified by the user, though 0.0001
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mg/l is generally acceptable for most scenarios. This is the precision to which the
computations will be run. Once a model iteration fails to have any parameter change by more
than the Tolerance value, the model assumes steady-state has been reached and proceeds to
the next Model Zone. Two buttons, RESET and RUN, are the only other user input areas
within this tab. RESET will reset the model to pre-run condition, RUN will start the iterative
process to estimate pollutant concentrations in each model cell. Since the name of this tab is
hard coded in the macros, it must not be renamed.

Results Tab: This tab is used as to check for model convergence against the tolerance value
throughout the model runs. It only contains the results for the last Model Zone. Since the
name of this tab is hard coded in the macros, it must not be renamed.

Summary Tab: This tab is the output table for the model. Once the tolerance value has been
satisfied, the values from the Results Tab are pasted into this tab along with model run
statistics. The values in this table are used in the Profiles Tab (see below) for the solid heavy
line in the charts. Since the name of this tab is hard coded in the macros, it must not be
renamed.

There are also data tabs which should not be altered by the casual user. These are: Model_Data,
Cells, T_Sta and Conversion.

Model_Data Tab: This tab is used to reformat and apply the model data for use in the Model
Tab. All values are linked and updated as needed No changes should be made to this tab.

Cells Tab: The Cells Tab contains the cell volume and surface area data from the GIS
coverage. It also forms a searchable index used to set up the model runs. No changes should
be made to this tab.

T _Sta Tab: This tab contains the data for the various tide stations in the Keys, grouped by
Model Zone. The Models Tab references this sheet to pull the data needed for the tidal
flushing values and boundary conditions. No changes should be made to this tab.

Conversion Tab. All units conversion values are stored and named in this tab.

Finally two additional tabs are used to view and compare the results from model runs. These are
Comparison Data and Profiles.

4.6

Comparison Data Tab: This tab is used in the Profiles tab to plot the thin dashed line. The
data in this tab is the Summary tab from any model runs the user desires. The values are
simply pasted from other models.

Profiles Tab: This tab is a series of charts for each Model Zone. It shows the current model
results as a heavy solid line and the comparison results as a thin dashed line.

WTFEM Constraints and Limitations

The WTFM is a simplified model, based on the previously described enabling assumptions and the
conceptual basis of the model. In its current configuration, it assumes a long-term steady-state influx
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of pollutant loads and volumes. It does not include or account for a number of variables that may
have a significant impact on observed canal water quality. Some of these potential factors include:

. Interchange between the north/south (N/S) Model Zones along US-1

. water column stratification

) wind effects

. thermal gradients

. surge tides associated with tropical storms or hurricanes

. interactions between the benthic/sediment zone and the active water column

. nutrient uptake/release by marine plants

. washed in seagrasses and similar sources

. direct input of water volumes and pollutant loads attributable to precipitation or
atmospheric dryfall deposition

. water volume losses attributable to evaporation or transpiration

. direct pollutant inputs related to marine vessel discharges and illicit discharges

¢+ 0

C:\McClelland Projects\Project Files\FDEP\FDEP TMDL Support CDM\Task 01 - FL Keys RAD\FKRAD Report\Tech Info Document\Append E\FKRAD
Flushing Model - Ver2.doc
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Appendix A
CONVERSION FACTORS
43,560............ square-feet/acre
365............ days/year
24............ hours/day
748............ gallons/cubic-foot
3.7854............ liters/gallon
28.3168............ liters/cubic-foot
2.20462............ pounds/kilogram
1,000,000............ milligram/kilogram
2,000............ pounds/ton (US)
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Appendix B
NOAA TIDE STATION INVENTORY - FLORIDA KEYS
Time
Difference Height
Mean Tide (hrs) Adjustments
Sta. (feet) (TDu/TDv) (Hadj/Lag)

# Station Name Range | Level | High | Low | High | Low Ref. Station
1|Bear Cut, Virginia Key 2.05| 1.16] 0.817| 0.867| 0.82| 0.82|Miami Harbor Entrance
2|Key Biscayne Yacht Club, Biscayne Bay 2.00/ 1.13]1.117| 1.583| 0.80| 0.81|Miami Harbor Entrance
3|Coral Shoal, Biscayne Channel 2.05| 1.15/ 0.567| 0.683| 0.82] 0.81|Miami Harbor Entrance
4|Cutler, Biscayne Bay 198 1.13]| 1.383] 2.000] 0.79| 0.88/Miami Harbor Entrance
5/Soldier Key 1.90, 1.00| 0.883] 1.333]  0.74| 0.75/Miami Harbor Entrance
6/Fowey Rocks 240/ 1.40] 0.017| 0.050/  0.97| 0.94|Miami Harbor Entrance
7|Ragged Keys, Biscayne Bay 1.65/ 0.95| 1.117| 1.417| 0.66| 0.66 Miami Harbor Entrance
8|Boca Chita Key, Biscayne Bay 1.57| 0.94| 1.400| 1.717| 0.63| 0.63|Miami Harbor Entrance
9/Sands Key, northwest point, Biscayne Bay 146/ 0.82| 1.800] 2.500] 0.58| 0.56/Miami Harbor Entrance

10[{Coon Point, Elliott Key, Biscayne Bay 1.44| 0.82]| 2.300] 3.000] 0.57| 0.57|Miami Harbor Entrance

11Elliott Key Harbor, Elliott Key, Biscayne Bay 148 0.83] 2.317] 3.067, 0.59| 0.56|Miami Harbor Entrance
12|Turkey Point, Biscayne Bay 1.64] 0.94| 2.550| 3.417| 0.65| 0.65 Miami Harbor Entrance
13|Billys Point, south of, Elliott Key, Biscayne Bay 1.46| 0.82| 2.517| 3.400] 0.58| 0.56/Miami Harbor Entrance
14|Sea Grape Point, Elliott Key 2.30/ 1.39] 0.633| 0.650/ 0.92| 0.92|Miami Harbor Entrance
15|Christmas Point, Elliott Key 1.82| 1.06| 0.600| 0.683| 0.73| 0.73|Miami Harbor Entrance
16|Adams Key, south end, Biscayne Bay 152/ 0.90| 1.400| 1.200, 0.61| 0.61/Miami Harbor Entrance
17|Totten Key, west side, Biscayne Bay 1.26] 0.71] 2.700| 3.417, 0.50| 0.50|Miami Harbor Entrance
18|East Arsenicker, Card Sound 0.91] 0.54 2.817| 3.217| 0.36| 0.36|Miami Harbor Entrance
19|Card Sound, western side 0.68| 0.40| 3.233| 3.733|  0.27| 0.27|Miami Harbor Entrance
20|Pumpkin Key, south end, Card Sound 0.63] 0.43] 2.967| 2.933| 0.25/ 0.25/Miami Harbor Entrance
21|Wednesday Point, Key Largo, Card Sound 0.77| 0.46] 3.017| 3.567| 0.31] 0.31|Miami Harbor Entrance
22|Cormorant Point, Key Largo, Card Sound 0.73| 0.43] 3.133| 3.083| 0.29| 0.29|Miami Harbor Entrance
23|Little Card Sound bridge 0.53| 0.32] 3.850| 4.267| 0.21] 0.21|Miami Harbor Entrance
24|Ocean Reef Harbor, Key Largo 2.33] 1.37/ 0.217| 0.300/  0.93| 0.93|Miami Harbor Entrance
25|Main Key, Barnes Sound 041] 0.26| 5.450| 6.333| 0.16| 0.16|Miami Harbor Entrance
26/Manatee Creek, Manatee Bay, Barnes Sound 0.39] 0.25| 5.617| 6.400/  0.16] 0.16|Miami Harbor Entrance
217|Carysfort Reef 2.34| 1.36/ 0.700) 0.717| 0.93| 0.93|Miami Harbor Entrance
28|Garden Cove, Key Largo 2.16| 1.24]| 0.367| 0.483| 0.86] 0.86|Miami Harbor Entrance
29|Largo Sound, Key Largo 0.80] 0.47] 2.600| 3.117| 0.32] 0.32|Miami Harbor Entrance
30/Key Largo, South Sound, Key Largo 155/ 0.85/ 0.767| 1.883] 0.61| 0.56/Miami Harbor Entrance
31|Rock Harbor, Key Largo 2.10] 1.23/ 0.717| 0.683| 0.84| 0.84|Miami Harbor Entrance
32|Rock Harbor, Key Largo 2.14| 1.24] 0.750| 0.667| 0.85| 0.85|Miami Harbor Entrance
33/Mosquito Bank 2.20] 1.20] 0.367| 0.517| 0.85| 0.88|Miami Harbor Entrance
34|Molasses Reef 2.20] 1.20/ 0.233| 0.200/ 0.88| 0.88|Miami Harbor Entrance
35| Tavernier Harbor, Hawk Channel 2.09] 1.23/ 0.517| 0.483| 0.83| 0.83|Miami Harbor Entrance
36| Tavernier Creek, Hwy. 1 bridge, Hawk Channel 1.32| 0.81] 0.800] 0.933] 0.53| 0.53|Miami Harbor Entrance
37|Crane Keys, north side, Florida Bay 0.40| 0.24] 3.317| 4.667| 0.16] 0.16|Miami Harbor Entrance
38|East Key, southern end, Florida Bay 0.52| 0.28] 3.100| 4.167| 0.21] 0.21|Miami Harbor Entrance
39|Plantation Key, Hawk Channel 2.20] 1.27]| 0.467| 0.267|  0.88] 0.88|Miami Harbor Entrance
40|Yacht Harbor, Cowpens Anchorage, Plantation Key 0.53| 0.31] 3.133| 4.067| 0.21] 0.21|Miami Harbor Entrance
41|Snake Creek, Hwy. 1 bridge, Windley Key 1.07| 0.61| 1.200| 1.000, 0.43| 0.43|Miami Harbor Entrance
42|Snake Creek, USCG Station, Plantation Key 0.82| 0.48]| 1.517| 2.000/  0.33] 0.33|Miami Harbor Entrance
43|Whale Harbor, Windley Key, Hawk Channel 156/ 0.83| 0.500 0.917| 0.62| 0.62|Miami Harbor Entrance
44|Whale Harbor Channel, Hwy. 1 bridge, Windley Key 1.36/ 0.78] 0.650| 1.067, 0.54| 0.54|Miami Harbor Entrance
45|Upper Matecumbe Key, Hawk Channel 1.98 1.16] 0.950| 0.883] 0.79| 0.79|Miami Harbor Entrance
46|Alligator Reef, Hawk Channel 193] 1.15| 0.517| 0.467| 0.77| 0.77|Miami Harbor Entrance
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Time
Difference Height
Mean Tide (hrs) Adjustments
Sta. (feet) (TDHITDy) (Hagi/Lad)
# Station Name Range | Level | High | Low | High | Low Ref. Station
47|Flamingo, Florida Bay 2.02| 1.27] 5.467| 7.333] 1.47| 1.08|Key West
48|Upper Matecumbe Key, west end, Hawk Channel 1.44| 0.80/-1.000] 0.233]  0.98] 0.33|Key West
49|Indian Key, Hawk Channel 1.84| 1.09]-0.300| 0.083  1.30| 0.71|Key West
50/Shell Key Channel, Florida Bay 1.02| 0.58| 0.333] 0.750, 0.78] 0.78|Key West
51|Lignumvitae Key, NE side, Florida Bay 0.68| 0.37]| 0.150| 1.517| 0.52| 0.52|Key West
52|Lignumvitae Key, west side, Florida Bay 0.62| 0.35/ 0.533] 1.900| 0.47] 0.47|Key West
53|Little Basin, Upper Matecumbe Key, Florida Bay 0.80] 0.40/ 0.133] 1.250/ 0.61) 0.61|Key West
54 Shell Key, northwest side, Lignumvitae Basin 0.60/ 0.33] 0.517] 1.950/ 0.46] 0.46/Key West
55|Islamorada, Upper Matecumbe Key, Florida Bay 0.49| 0.30] 0.650| 2.117| 0.37] 0.37|Key West
56/Indian Key Anchorage, Lower Matecumbe Key 194/ 1.20[-0.783/-0.250,  1.40| 0.96|Key West
57|Matecumbe Bight, Lower Matecumbe Key, Fla. Bay 0.77| 0.48] 0.417| 0.583| 0.55| 0.38|Key West
58/Matecumbe Harbor, Lower Matecumbe Key, Fla. Bay | 0.83] 0.50| 0.250| 0.383|  0.59] 0.33|Key West
59|Channel Two, east, Lower Matecumbe Key, Fla. Bay 1.18/ 0.72/-0.150/-0.033]  0.85| 0.54|Key West
60/Channel Two, west side, Hawk Channel 155/ 0.96/-0.433]-0.233] 1.12] 0.75|Key West
61|Channel Five, east side, Hawk Channel 125/ 0.77/-0.233]-0.033)  0.90| 0.58|Key West
62|Channel Five, west side, Hawk Channel 1.39] 0.85/-0.300/-0.017, 1.00| 0.67|Key West
63| Jewfish Hole, Long Key, Florida Bay 0.56] 0.37) 0.483] 1.533| 0.42) 0.38|Key West
64|Long Key Bight, Long Key 1.44| 0.87|-0.317|-0.050| 1.03| 0.62|Key West
65/Long Key Lake, Long Key 0.85| 0.53| 0.550| 0.950| 0.62| 0.46|Key West
66/Long Key, western end 1.19] 0.67]/-0.350/-0.233] 0.82| 0.33|Key West
67/Conch Key, eastern end 1.18| 0.72]/-0.483/-0.083] 0.85| 0.54|Key West
68| Toms Harbor Cut 0.48| 0.33/-0.650| 0.167| 0.37| 0.38|Key West
69|Duck Key, Hawk Channel 1.37| 0.81]-0.517]| 0.000, 0.96] 0.50|Key West
70/ Toms Harbor Channel, Hwy. 1 bridge 0.50| 0.45| 5.117| 4.817| 0.38] 0.38|Key West
71|Grassy Key, north side, Florida Bay 0.87| 0.70| 5.683| 6.817| 0.66] 0.66|Key West
72|Grassy Key, south side, Hawk Channel 1.72| 1.03/-0.200] 0.233] 1.22| 0.71|Key West
73|Fat Deer Key, Florida Bay 1.14] 0.82]| 5.150| 6.433] 0.87| 0.87|Key West
74|Vaca Key-Fat Deer Key bridge 1.31] 0.83]-0.517] 0.067, 0.95] 0.71|Key West
75|Key Colony Beach 169 1.05/-0.617/-0.217, 1.22| 0.83|Key West
76| VACA KEY, USCG STATION, FLORIDA BAY 0.75/ 0.52| 0.000| 0.000] 1.00/ 1.00|Vaca Key
77|Boot Key Harbor bridge, Boot Key 1.57| 0.96/-0.383] 0.050, 1.13] 0.75|Key West
78/Sombrero Key, Hawk Channel 1.64, 1.01/-0.383] 0.017) 1.18] 0.79|Key West
79| Knight Key Channel, Knight Key, Florida Bay 0.72| 0.48] 0.633] 0.367| 0.54] 0.50|Key West
80|Pigeon Key, south side, Hawk Channel 1.14] 0.69/-0.250| 0.233] 0.81] 0.50 Key West
81|Pigeon Key, north side, Florida Bay 0.60| 0.44| 0.500| 0.750,  0.46| 0.46 Key West
82|Molasses Key Channel, Molasses Keys 1.10, 0.67/-0.267| 0.400,  0.79] 0.50|Key West
83|Money Key 0.76/ 0.54) 0.050| 1.283| 0.58| 0.58|Key West
84 Little Duck Key, east end, Hawk Channel 0.88| 0.60/-0.150{ 0.083| 0.67| 0.67|Key West
85|East Bahia Honda Key, south end, Florida Bay 0.90| 0.77] 4.067| 2.817| 0.69] 0.69|Key West
86/Cocoanut Key, Florida Bay 0.72| 0.66] 3.867| 2.833] 0.55| 0.55|Key West
87|West Bahia Honda Key 1.27| 0.88] 3.983] 4.017, 0.97] 1.00|Key West
88|Horseshoe Keys, south end 1.09/ 0.79] 3.900] 3.150, 0.86] 1.00/Key West
89|Johnson Keys, south end 0.88] 0.67) 3.600] 2.550/ 0.72| 0.96|/Key West
90|Johnson Keys, north end 170/ 1.18| 3.583] 4.367, 1.31] 1.38|Key West
91 Missouri Key-Little Duck Key Channel 0.98| 0.60/-0.200{ 0.600/ 0.70] 0.46|Key West
92 Missouri Key-Ohio Key Channel, west side 1.08/ 0.66/-0.117| 0.300,  0.77] 0.50 Key West
93|0hio Key-Bahia Honda Key Channel, west side 1.10/ 0.70/-0.283] 0.433] 0.81] 0.62|Key West
94|Bahia Honda Key, Bahia Honda Channel 119/ 0.74/-0.083| 0.217) 0.86] 0.62 Key West
95|Big Pine Key, Spanish Harbor 1.07| 0.64]-0.067| 0.617, 0.75]| 0.42|Key West
96/Big Pine Key, Doctors Arm, Bogie Channel 0.80] 0.57]| 0.683| 1.783] 0.63] 0.71|Key West
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Difference Height
Mean Tide (hrs) Adjustments

Sta. (feet) (TDHITDy) (Hagi/Lad)

# Station Name Range | Level | High | Low | High | Low Ref. Station

97|Big Pine Key, Bogie Channel Bridge 0.80| 0.60] 2.167| 2.183] 0.65| 0.83|Key West

98/No Name Key, east side, Bahia Honda Channel 0.70| 0.55] 1.583| 1.550/  0.58] 0.83|Key West

99|Little Pine Key, south end 0.68] 0.53] 1.117] 1.117) 0.56| 0.79 Key West
100|Porpoise Key, Big Spanish Channel 0.88| 0.68] 3.383| 2.483| 0.72| 1.00|Key West
101|Water Key, west end, Big Spanish Channel 1.00, 0.75| 3.383] 2.617| 0.81] 1.04|Key West
102|Mayo Key, Big Spanish Channel 1.17| 0.85 3.583| 3.017] 0.92] 1.08Key West
103|Little Pine Key, north end 1.33] 0.96] 3.633] 3.467, 1.05] 1.21|Key West
104 Big Pine Key, northeast shore 1.08/ 0.80| 3.317| 2500, 0.86] 1.08 Key West
105|Crawl Key, Big Spanish Channel 1.74| 1.19]| 3.567| 4.217| 1.33| 1.33/Key West
106|Big Pine Key, north end 1.29| 0.85| 4.400| 5.933)  0.96] 0.83|Key West
107|Annette Key, north end, Big Spanish Channel 1.92| 1.27| 3.500| 4.550, 1.44| 1.29|Key West
108|Little Spanish Key, Spanish Banks 2.30| 1.54] 3.417| 4500/ 1.74] 1.62|Key West
109|Big Spanish Key 2.69| 1.71] 3.317| 4.483] 1.97]| 1.50|Key West
110|Munson Island, Newfound Harbor Channel 1.36/ 0.84]| 0.000| 0.467 0.98] 0.67|Key West
111|Ramrod Key, Newfound Harbor 1.28| 0.76/-0.017| 0.083] 0.90| 0.50 Key West
112|Middle Torch Key, Torch Ramrod Channel 0.98| 0.58] 0.400| 1.483] 0.69] 0.38|Key West
113|Little Torch Key, Torch Channel 0.80] 0.48/ 0.183) 1.750/ 0.57| 0.33|Key West
114|Big Pine Key, Newfound Harbor Channel 1.16/ 0.69| 0.517| 0.733]  0.82| 0.46 Key West
115|Big Pine Key, Coupon Bight 1.22| 0.74/ 0.333] 0.817)  0.87| 0.54|Key West
116|Little Torch Key, Pine Channel Bridge, south side 0.97| 0.56] 0.417] 0.950/ 0.68] 0.33|Key West
117|Little Torch Key, Pine Channel Bridge, south side 0.98] 0.58/ 0.450| 0.900/ 0.69| 0.38|Key West
118|Big Pine Key, Pine Channel Bridge, south side 0.96/ 0.56] 0.450| 1.050/ 0.67| 0.33|Key West
119|Big Pine Key, Pine Channel Bridge, north side 0.81| 0.49| 0.050| 1.733]  0.57| 0.33|Key West
120|Big Pine Key, west side, Pine Channel 0.71| 0.45]| 0.350| 1.867| 0.52| 0.42|Key West
121|Howe Key, south end, Harbor Channel 0.96| 0.63] 4.717| 4.817| 0.72]| 0.62|Key West
122|Big Torch Key, Harbor Channel 2.14| 1.38] 3.783| 5.850|  1.58] 1.29|Key West
123|Water Keys, south end, Harbor Channel 211] 1.29/ 3.700| 5.683| 1.52| 1.00|Key West
124|Howe Key, northwest end 2.28| 1.46] 3.483| 5.367| 1.68] 1.33|Key West
125/Summerland Key, Niles Channel South 1.14| 0.74] 0.067| 0.183]  0.85] 0.71|Key West
126|Summerland Key, Niles Channel Bridge 0.90/ 0.59| 0.500{ 0.933] 0.67| 0.58|Key West
127|Ramrod Key, Niles Channel Bridge 0.93| 0.58] 0.450{ 1.200/ 0.67| 0.46|Key West
128|Big Torch Key, Niles Channel 0.77| 0.56] 3.250{ 2.083| 0.61] 0.71|Key West
129|Knockemdown Key, north end 1.80, 1.19] 3.500] 4.900, 1.35| 1.21|Key West
130|Raccoon Key, east side 2.04| 1.31] 3.333| 5150/ 1.50] 1.21|Key West
131|Content Keys, Content Passage 2.86| 1.87] 2.783| 3.833] 2.13| 1.83|Key West
132|Key Lois, southeast end 146/ 0.91]-0.583|-0.083] 1.06| 0.75Key West
133|Sugarloaf Key, east side, Tarpon Creek 1.24| 0.76]-0.017| 0.250,  0.89] 0.58|Key West
134|Gopher Key, Cudjoe Bay 1.22| 0.78/-0.100| 0.283] 0.90| 0.71 Key West
135|Sugarloaf Key, Pirates Cove 0.74| 0.55/-0.133| 1.683| 0.59] 0.75|Key West
136|Cudjoe Key, Cudjoe Bay 1.18/ 0.76] 0.033] 0.683] 0.87| 0.71|Key West
137|Summerland Key, southwest side, Kemp Channel 1.12| 0.69| 0.233] 0.833]  0.81] 0.54|Key West
138|Cudjoe Key, north end, Kemp Channel 2.17| 143 3533| 4667 1.63) 1.46/Key West
139|Sugarloaf Key, northeast side, Bow Channel 140/ 0.87| 3.783] 3.400, 1.01] 0.71|Key West
140|Cudjoe Key, Pirates Cove 1.01] 0.69] 3.833] 2.917,  0.77] 0.79|Key West
141|Sugarloaf Key, north end, Bow Channel 1.82| 1.09| 3.617| 5.333] 1.29| 0.75|Key West
142|Pumpkin Key, Bow Channel 2.14| 135/ 3.283| 4.650/ 1.56] 1.17|Key West
143|Sawyer Key, outside, Cudjoe Channel 2.32| 1.28]| 2.750{ 5.400/ 1.57| 0.50|Key West
144 |Sawyer Key, inside, Cudjoe Channel 210/ 1.17] 2.617| 5.317| 1.43] 0.50|Key West
145|Johnston Key, southwest end, Turkey Basin 159 0.92| 3.433] 5.633] 1.10| 0.50Key West
146|Upper Sugarloaf Sound - Perky 0.42] 0.23| 5.617| 8.417,  0.28| 0.08 Key West
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Time
Difference Height
Mean Tide (hrs) Adjustments

Sta. (feet) (TDHITDy) (Hagi/Lad)

# Station Name Range | Level | High | Low | High | Low Ref. Station
147 |Upper Sugarloaf Sound - Park Channel Bridge 0.34| 0.24) 5.783| 8550/ 0.26| 0.29|Key West
148|Upper Sugarloaf Sound - North Harris Channel 0.33| 0.22| 5.533| 8.067| 0.25| 0.25/Key West
149|Upper Sugarloaf Sound - Tarpon Creek 0.46| 0.32] 0.183] 0.283]  0.35| 0.38|Key West
150|Snipe Keys, southeast end, Inner Narrows 1.79/ 1.10| 3.417| 5.650, 1.28| 0.83|Key West
151|Snipe Keys, Middle Narrows 142 0.87] 3.733| 5.900, 1.02| 0.67|Key West
152|Snipe Keys, Snipe Point 2.31| 1.47] 2.250{ 3.550/ 1.69] 1.29|Key West
153|Waltz Key, Waltz Key Basin 136/ 0.91] 3.883| 5.550| 1.03| 0.96 Key West
154|Duck Key Point, Duck Key, Waltz Key Basin 161 1.03] 3.450] 4.950, 1.19] 0.96 Key West
155|0'Hara Key, north end, Waltz Key Basin 140, 0.90| 3.883] 5.650, 1.03] 0.83|Key West
156|Saddlebunch Keys, Channel No. 5 0.76] 0.65 4.533| 6.967| 0.66) 1.12|Key West
157|Saddlebunch Keys, Channel No. 4 0.76/ 0.45| 4.583| 5.600/ 0.54| 0.29|Key West
158|Saddlebunch Keys, Channel No. 3 0.62| 0.36/ 1.733| 0.500/ 0.43]| 0.21|Key West
159|Bird Key, Similar Sound 0.82| 0.51] 0.317] 1.050/ 0.59] 0.42|Key West
160|Shark Key, southeast end, Similar Sound 0.70] 0.46| 0.300) 1.850/ 0.52| 0.46|Key West
161|Saddlebunch Keys, Similar Sound 0.52| 0.31] 0.650| 2.683| 0.37] 0.21|Key West
162|Big Coppitt Key, northeast side, Waltz Key Basin 122 0.69] 4.350| 6.900, 0.84| 0.33|Key West
163|Rockland Key, Rockland Channel Bridge 0.97| 0.69 5.033) 6.100/ 0.76) 0.88|Key West
164|Boca Chica Key, Long Point 1.28/ 0.81] 3.900| 5.367| 0.94| 0.71|Key West
165|Channel Key, west side 0.91] 0.62] 3.150{ 3.117| 0.70] 0.71|Key West
166|Boca Chica Channel Bridge 0.72| 0.52] 1.383| 1.483] 0.57| 0.67|Key West
167|Key Haven - Stock Island Channel 0.94| 0.66) 2.417) 2.950| 0.73| 0.79|Key West
168|Sigshee Park, Garrison Bight Channel 1.04| 0.73] 1.983]| 2.100, 0.81] 0.88|Key West
169 Key West, south side, Hawk Channel 1.44| 0.94/-0.200| 0.167| 1.07| 0.92 Key West
170/KEY WEST 1.31| 0.90] 0.000| 0.000] 1.00| 1.00 Key West
171|Sand Key Lighthouse, Sand Key Channel 1.26/ 0.82/-0.383] 0.017| 0.94| 0.79|Key West
172|Garden Key, Dry Tortugas 1.14] 0.89] 0.483] 0.550] 0.94| 1.33|Key West

Source: http://www.co-ops.nos.noaa.gov/tides
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Appendix C
GIS PROCEDURES

The following steps were taken to derive the water volume data for each model cell. This and all
source datasets were projected to the Florida State Plane Coordinate System, East Zone, NAD83,
U.S. Survey Feet. All feature classes reside within the water_volume geodatabase.

Downloaded the most recent WBID layer from FDEP’s geospatial data portal
(http://www.dep.state.fl.us/gis/datadir.htm).

After reviewing FDEP’s WBID’s layer for relevancy, minor adjustments to the geometry
of certain polygons were deemed necessary. Most of the original WBID polygons
remained unaltered; however, others were modified to account for localized conditions.
The final version of the WBID layer was saved as wbids and stored in the water_volume
geodatabase.

To analyze variability of nearshore conditions, it was determined that the wbids layer
should be buffered with 15 concentric rings, or cells, extending to the outermost point
12,000 meters offshore. The ArcGIS Buffer routine was invoked and each WBID polygon
was buffered each of the 15 predefined distances. The result was saved as
bubble_wbids_all_cells and stored in the water_volume geodatabase. The feature
attribute field BUFF_DIST was created to store the values of the desired buffer distances
and identify each buffer cell accordingly. Note: BUFF_DIST = 0 simply represents an
unbuffered WBID.

Dissolved all interior boundaries of bubble whbids_all cells and saved the layer as
bubble_wbids_cell15. This layer represents the study area limits and was used to clip
other source datasets to ensure a common extent among layers.

Downloaded the countyshore_areas.shp (land) polygon file from FDEP, clipped it to the
study limits, and saved it as land in the geodatabase.

Using the ArcGIS Erase routine, eliminated land areas from the bubble_whbids_all_cells
layer so land areas would not be accounted for in the water volume calculations. The
resulting layer was saved in the water_volume geodatabase as
bubble_wbids_cells_no_land.
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The bubble_wbids_cells_no_land layer was subdivided into 20 North/South zones with US 1 as
the dividing line.

e Created a line file representing zone divisions and saved it as model_linework.shp.

e Converted the model_linework.shp file to a temporary polygon layer, clipped it to the
study limits, and saved the result as mbound_zones in the water_volume geodatabase.
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e Created a ZONE field in the mbound_zones feature attribute table and attributed each
feature with its respective zone number (e.g., 1N, 3S, etc.)
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B Attributes of mbound_zones

| OBJECTID * Shape * | Shape Length Shape_ Area | Zone |
v 1]Palygon k 191248890447 2082478333 11827 |15
n 2 Palygaon b 164055, 115505 16126857750.35614 |25
m 3| Palygaon b 208635305604 2095430619.91563 |33
n 4 Polygon M 317567 019003 4879033455.85475 |45
n 5 | Palygon M 240993 974565 3605999541 64563 |55
n B Palygon b 168168 654365 1718075184.87816 BS
n 7 |Palygon M 239520981207 J4640696523.83155 | 1M
n g Palygaon b 163767 651173 178057 4264.70164 |75
n 9 Polygon M 140182 B55 1142413440, 73645 | 2N
n 10 |Polygon M 208267 521318 2B202559355. 90253 | 3N
n 11 |Polygan M 334085.703101 BES1462233. 245585 | 4N
n 12 |Polygan M 206582 553245 2530379635.89845 | 5N
n 13 |Polygan i 2G7E02 937206 4161542543.50555 |83
n 14 |Polygaon M 183436.730037 2106635441 23452 |BN
n 15 |Polygon M 166709298502 1690309259 91151 7N
n 16 |Polygon M 271734 157055 IBE2995517 9929 |81
n 17 |Polygan M 274460 453427 41767 71871.75665 |95
n 18 |Polygan i 262525 474545 3973003918 218587 |9
n 19 |Polygan i 287987 005444 41703535530 45761 (103
n 20 | Palygon i 296628 327635 50034537170.08515 101
Record: ﬂj 1 jﬂ Showy ! W Selected Records (0 Dutj

e Using the ArcGIS Identity routine, overlaid the mbound_zones layer and the
bubble_wbids_cells_no_land layer, with bubble_wbids cells_no_land as the input
layer and mbound_zones as the identity layer. This was necessary to merge the geometry
and attributes of these layers while preserving the spatial extent of
bubble_wbids_cells_no_land in the output.
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e The result  was  saved in the  water_volume geodatabase as
bubble_wbids_cells_w_zones. The combination of unique cell and zone polygons results
in 320 distinct features.

e Created the field UNIQUE_ID and populated it with a unique identifier for each of the

320 feature polygons.

B8 Attributes of bubble_wbids_cells_w_zones f‘ﬁ‘ﬁ|

DBJECTID"| Shape * | BUFF_DIST| Zone Unique ID Shape Length Shape Area | ”~

n 72 |Polygon b 300 |4k 72 6682682.104835 | 255753439 .958392

n 73 |Polygon M 300 | BM 73 98541193191 | 470704958.027357

n 74 | Polygon M 300 | 7M 74 F0BZ7 670538 | 337545458 63646

N 75 |Polygon b 30085 75 193544 414756 | 90144810 264658

n 76 |Polygon M 300 | 8N 75 220934 503602 | 105725340 466102

n 77 |Polygon M 30025 77 191385.501661 | 91386056.485327

n 78 |Polygon M 300 |3k 73 2642858 085354 | 117605355.5377911

n 79 Polygaon M 300105 79 172767 .038867 | 80602281.791467

n 80 |Polygon b 300 10 a0 204519881938 | 92435442 492432

n 81 |Polygan M A00 15 81 72535 662761 | 45735765.515103

n 82 |Polygan M 400 |25 g2 F1424 460923 | 43415696.40344

N 83 |Polygon b 40035 a3 130205 835545 | 51204635 63482

n 84 |Polygan M A00 |45 g4 F15646. 495116 | 213746655, 182907

n 85 |Polygon M A00 | 1M g5 121605.243921 | 7B385336.734215

n 86 |Polygon M 400 |21 85 B6825.539793 464537466686 | w
Record: ﬂ j 1 j ﬂ Showy : W Selected Records {0 out of 320 Selected) j
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Following are the steps that were taken to create a Water Volume layer:

e Downloaded the bathym.shp (bathymetry) line file from the FGDL
(http://www.geoplan.ufl.edu). Selected a subset of features and saved the layer as
bathymetry in the water_volume geodatabase.

e Downloaded the countyshore_lines.shp (shoreline) line file from FDEP and filtered for
shoreline arcs. Saved the layer as shoreline in the water_volume geodatabase.
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e Created a DEPTH_FT field in the shoreline attribute table to match that of the

bathymetry attribute table. Attributed all values in the shoreline DEPTH_FT field with a
value of ‘0.’

e Updated the bathymetry layer with the shoreline layer.

e Created a temporary elevation model (TIN) from the bathymetry layer using values in
the DEPTH_FT field.
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e Used the bubble_wbids_cell15 feature class to clip the TIN to the extent of the study
area. Saved the TIN as wbid_bathy.
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Following are the steps that were taken to extract water volume information from the
wbid_bathy TIN:

Created a field called ELEV in the bubble_wbids_cells_w_zones layer and attributed it
as ‘0’ for all records. The TIN Polygon Volume routine requires a HEIGHT field in the
polygon layer, which serves as the horizontal plane, above or below which volumes are
calculated for each polygon. In this case, all polygons in the
bubble_wbids_cells_w_zones layer are assumed to be at sea level, or elevation 0.
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B | Attributes of bubble_whbids_cells_w_zones r?”ﬁ|§|
OBJECTID "| Shape * | BUFF_DIST | Elev | Zone Unique 1D Shape Length Shape Area | ~
| 72 | Polygon M 300 04 72 563289, 104385 | 255753432 955392
| 73 Paolygon hd 300 06N 73 98541 193191 | 470704593 027357
| 74 Polygon hd 300 aFm 74 FOB27 670535 | 33754548 63646
| 75 Palygon i 300 0|83 7a 193644 414756 | 90144810 264658
| 76 |Polygon hd 300 olan 76 220934503602 | 105726540 466109
| 77 |Paolygon 300 093 7 191385501661 | 91356056.485327
| 78 Paolygon hd 300 0jan 78 264288.085354 | 117605358 377911
| 73 Polygon b 300 o103 79 172767 038867 | S0B02231.791467
| 80 Palygon hd 300 O10m a0 204519881938 | 92435442 492432
| 81 Polygon hd 400 oz 81 72635662761 | 4573A765.515103
| 82 Palygon i 400 025 g2 F1424 AB003 | 434155595 40844
| 83 Paolygon hd 400 0|3s g3 130205.835545 | 51204538 68482
| 84 Polygon M 400 043 84 315646.495116 | 213746655, 182907
| 85 Paolygon hd 400 aj1n g5 121605243521 | 76385336.734215
| 86 Polygon 400 aj2n g5 96825.539795 4GAS3T A5 BERE | v
Record: ﬂj 1 jﬂ Shiaw W Selected Records (0 out of 320 Seleched) Options

e Using the 3D Analyst TIN Polygon Volume routine, extracted Water Volume and Sea
Floor Surface Area from the wbid_bathy TIN for each polygon in the
bubble_wbids_cells_w_zones layer.
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e Though the result of the TIN Polygon Volume routine does not create a new layer, the
bubble_wbids_cells_w_zones layer was saved as the bubble_wbids_cells_w_zones_vol
feature class specifically to store the calculations and provide clarity.

B3 Attributes of bubble_wbids_cells_w_zones_vol

R el

Shiow: W Selected

Records (0 out of 320 Selected)

OBJECTID"| Shape * | BUFF_DIST| Elev | Zone | Unique_ID Shape_Length Shape_Area Water_Volume | SeaFloor SurfArea | ~
| 83 Palygon M 400 035 g3 130205.535549 81204636.66482 | 536178697.87 1594 B0338725.626404
- 84 Palygon M 400 045 G4 3159646.495116|  213746655.189907 | 1315263669.15531 212320231.971275
- 85 Palygon M 400 O/1n 85 121605.243921 7B385336.734215 | 520720800.841235 7E6387708.180372
| 86 Palygon 400 02n g6 86625.539798 46453746.6650 | 54005454.439503 31410355.735615
- 87 Palygon M 400 055 a7 144861.988533 92911441.182846 | 934238052.133671 92912094.41416
| 85 Palygon M 400 0lBs 88 95912.084513 B0188266.613315 | B22031316.874771 B0188513.238579
| G5 Palygon 400 03m g9 133651.267 46 75059711.02445|  B8352298.213354 56669777 472264
- 90 Palygon M 400 07s a0 83644.895331 52687155.223626 | 354644377.811977 52688055.937058
| 91 Palygon M 400 0/5m 91 115557.418912 728425901.208602 | 422752608.753165 72842985.930375
- 92 Palygon M 400 04m 92 473614.867851 2694786823.5346|  10439560545.4566 215149445.373753
- 93 Palygon M 400 0lBn 93 10065217567 53930856.574065 | 368251342.908421 53931106.395462
| 94 Palygon M 400 07 94 TH623.274919 50441016.134719 | 266459902.705956 50441229.60372
- 95 Palygon M 400 0)8s 95 200949.451154 | 127865451.020377 | 747027130.855222 127871471.19803
| 95 Palygon M 400 0/8m 95 224020.709984 |  142043069.429855 | B37510783.433574 141977985.179762
| 97 Palygon M 400 085 97 186230.26053 120191965.758577 | 535556076.341856 120192225.935441 | »

Options -

e Resulting model cell data was used by the WTF model, as well as pollutant kriging
calculations (below)

MODEL CELL DATA

Volume Water Area
Model Zone Cell (ac-ft) (acres)
1 N 0 6,628 1,210
1 N 1 4,048 527
1 N 2 8,557 1,105
1 N 3 10,392 1,573
1 N 4 11,954 1,754
1 N 5 15,375 2,173
1 N 6 19,503 2,689
1 N 7 20,834 3,282
1 N 8 23,191 3,972
1 N 9 26,169 4,728
1 N 10 35,164 5,503
1 N 11 49,656 6,742
1 N 12 77,432 7,862
1 N 13 121,366 9,299
1 N 14 172,565 10,926
1 N 15 226,167 12,535
2 N 0 85 137
2 N 1 107 99
2 N 2 353 283
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Volume Water Area
Model Zone Cell (ac-ft) (acres)
2 N 3 755 507
2 N 4 1,240 721
2 N 5 2,089 929
2 N 6 3,133 1,338
2 N 7 3,435 1,513
2 N 8 4,304 1,717
2 N 9 5,977 1,694
2 N 10 7,935 1,918
2 N 11 8,963 2,069
2 N 12 5,601 1,952
2 N 13 19,452 2,171
2 N 14 38,486 2,202
2 N 15 40,920 2,073
3 N 0 1,373 1,204
3 N 1 382 277
3 N 2 699 570
3 N 3 1,072 972
3 N 4 1,569 1,352
3 N 5 2,413 1,795
3 N 6 3,665 2,237
3 N 7 4,984 2,562
3 N 8 6,280 2,450
3 N 9 10,729 3,085
3 N 10 13,345 3,743
3 N 11 11,279 4,082
3 N 12 20,392 4,195
3 N 13 76,852 5,530
3 N 14 122,461 6,147
3 N 15 155,174 6,714
4 N 0 4,770 3,025
4 N 1 5,251 1,774
4 N 2 12,584 3,426
4 N 3 20,633 4,722
4 N 4 23,967 4,939
4 N 5 23,066 4,506
4 N 6 27,496 5,530
4 N 7 27,635 6,129
4 N 8 29,111 6,700
4 N 9 28,955 7,770
4 N 10 38,989 9,670
4 N 11 48,549 10,948
4 N 12 55,095 11,425
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Volume Water Area
Model Zone Cell (ac-ft) (acres)
4 N 13 65,141 12,249
4 N 14 121,102 13,690
4 N 15 150,626 14,504
5 N 0 4,026 1,200
5 N 1 2,562 497
5 N 2 4,940 892
5 N 3 7,136 1,278
5 N 4 9,705 1,672
5 N 5 12,404 2,074
5 N 6 14,218 2,487
5 N 7 16,672 2,932
5 N 8 20,184 3,462
5 N 9 25,335 4,114
5 N 10 31,040 4,901
5 N 11 34,754 5,700
5 N 12 36,558 5,848
5 N 13 39,343 6,115
5 N 14 42,714 6,460
5 N 15 44,987 6,838
6 N 0 1,994 687
6 N 1 1,546 361
6 N 2 3,572 736
6 N 3 5,975 1,081
6 N 4 8,454 1,468
6 N 5 11,056 1,918
6 N 6 14,270 2,445
6 N 7 16,494 2,815
6 N 8 18,888 3,220
6 N 9 21,051 3,592
6 N 10 23,047 3,951
6 N 11 24,895 4,311
6 N 12 27,642 4,666
6 N 13 30,296 5,028
6 N 14 33,167 5,382
6 N 15 36,412 5,730
7 N 0 1,686 490
7 N 1 1,270 234
7 N 2 2,716 475
7 N 3 4,463 775
7 N 4 6,576 1,158
7 N 5 9,062 1,648
7 N 6 12,603 2,232
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Volume Water Area
Model Zone Cell (ac-ft) (acres)
7 N 7 14,498 2,516
7 N 8 15,308 2,595
7 N 9 16,884 2,864
7 N 10 18,255 3,157
7 N 11 18,063 3,468
7 N 12 17,281 3,777
7 N 13 17,886 4,062
7 N 14 20,538 4,307
7 N 15 23,740 4,685
8 N 0 5,120 2,084
8 N 1 2,981 826
8 N 2 6,592 1,628
8 N 3 10,567 2,424
8 N 4 14,635 3,259
8 N 5 17,475 4,040
8 N 6 20,629 4,666
8 N 7 25,213 5,459
8 N 8 27,660 5,883
8 N 9 29,090 6,337
8 N 10 34,469 6,758
8 N 11 37,778 7,111
8 N 12 41,468 7,668
8 N 13 43,212 8,067
8 N 14 42,066 8,337
8 N 15 37,081 8,738
9 N 0 10,158 3,725
9 N 1 3,808 1,053
9 N 2 7,890 1,965
9 N 3 11,692 2,687
9 N 4 15,187 3,433
9 N 5 17,833 4,051
9 N 6 18,020 4,447
9 N 7 16,813 4,568
9 N 8 19,200 5,369
9 N 9 18,208 5,789
9 N 10 17,672 6,327
9 N 11 20,624 6,871
9 N 12 22,627 6,829
9 N 13 20,976 6,662
9 N 14 15,904 5,128
9 N 15 15,090 5,181
10 N 0 2,389 1,028
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WBID TIDAL FLUSHING MODEL (WTFM) August 13, 2007
Volume Water Area
Model Zone Cell (ac-ft) (acres)
10 N 1 3,171 752
10 N 2 7,630 1,444
10 N 3 11,464 2,107
10 N 4 15,537 2,814
10 N 5 19,351 3,555
10 N 6 23,546 4,307
10 N 7 26,767 4,955
10 N 8 27,460 5,209
10 N 9 22,290 4,738
10 N 10 12,553 3,667
10 N 11 7,904 2,777
10 N 12 10,172 2,961
10 N 13 13,118 3,465
10 N 14 17,379 4,074
10 N 15 19,974 4,482
1 S 0 1,652 656
1 S 1 1,400 326
1 S 2 3,568 617
1 S 3 7,137 851
1 S 4 16,314 1,050
1 S 5 28,649 1,347
1 S 6 43,735 1,675
1 S 7 57,222 2,039
1 S 8 69,573 2,448
1 S 9 83,373 2,917
1 S 10 94,641 3,445
1 S 11 117,328 4,063
1 S 12 129,603 4,799
1 S 13 169,364 5,641
1 S 14 495,480 6,581
1 S 15 1,015,693 7,632
2 S 0 535 622
2 S 1 703 326
2 S 2 1,872 607
2 S 3 3,737 765
2 S 4 11,488 994
2 S 5 21,603 1,227
2 S 6 28,685 1,466
2 S 7 36,530 1,720
2 S 8 43,670 1,990
2 S 9 50,019 2,286
2 S 10 63,191 2,600
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WBID TIDAL FLUSHING MODEL (WTFM)

August 13, 2007

Volume Water Area
Model Zone Cell (ac-ft) (acres)
2 S 11 68,963 2,911
2 S 12 63,062 3,200
2 S 13 206,591 3,493
2 S 14 555,266 3,830
2 S 15 997,872 4,195
3 S 0 1,041 926
3 S 1 1,017 504
3 S 2 2,656 1,008
3 S 3 5,563 1,400
3 S 4 12,355 1,844
3 S 5 25,375 2,142
3 S 6 37,146 2,554
3 S 7 46,183 3,007
3 S 8 57,314 3,478
3 S 9 67,105 3,954
3 S 10 81,888 4,424
3 S 11 117,518 4,861
3 S 12 137,711 5,302
3 S 13 160,279 5,758
3 S 14 397,411 6,137
3 S 15 994,705 6,394
4 S 0 3,104 2,497
4 S 1 3,832 1,596
4 S 2 10,852 3,133
4 S 3 20,318 4,447
4 S 4 30,195 4,874
4 S 5 49,257 4,143
4 S 6 73,913 4,932
4 S 7 103,005 5,727
4 S 8 141,026 6,528
4 S 9 189,491 7,584
4 S 10 227,868 8,703
4 S 11 251,741 9,693
4 S 12 265,596 9,946
4 S 13 672,911 10,464
4 S 14 1,531,500 11,069
4 S 15 2,600,737 11,764
5 S 0 2,859 1,743
5 S 1 1,794 554
5 S 2 5,046 1,057
5 S 3 10,863 1,558
5 S 4 21,447 2,133
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WBID TIDAL FLUSHING MODEL (WTFM)

August 13, 2007

Volume Water Area
Model Zone Cell (ac-ft) (acres)
5 S 5 37,049 2,768
5 S 6 57,661 3,461
5 S 7 88,409 4,228
5 S 8 128,814 5,055
5 S 9 144,775 5,907
5 S 10 154,744 6,920
5 S 11 278,820 7,839
5 S 12 669,565 8,052
5 S 13 1,242,714 8,604
5 S 14 2,001,433 9,316
5 S 15 3,015,149 10,111
6 S 0 2,081 1,192
6 S 1 1,310 439
6 S 2 3,326 812
6 S 3 7,468 1,118
6 S 4 14,280 1,382
6 S 5 22,722 1,734
6 S 6 32,283 2,111
6 S 7 41,174 2,303
6 S 8 53,090 2,549
6 S 9 65,089 2,805
6 S 10 78,162 3,057
6 S 11 70,981 3,295
6 S 12 101,676 3,530
6 S 13 346,880 3,764
6 S 14 678,944 3,992
6 S 15 1,051,125 4,238
7 S 0 886 752
7 S 1 813 346
7 S 2 2,185 693
7 S 3 4,562 992
7 S 4 8,142 1,210
7 S 5 13,747 1,633
7 S 6 22,777 2,106
7 S 7 33,998 2,440
7 S 8 45,510 2,627
7 S 9 51,427 2,884
7 S 10 57,277 3,189
7 S 11 65,947 3,516
7 S 12 165,962 3,853
7 S 13 452,874 4,193
7 S 14 852,860 4,549
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WBID TIDAL FLUSHING MODEL (WTFM)

August 13, 2007

Volume Water Area
Model Zone Cell (ac-ft) (acres)
7 S 15 1,323,726 4,886
8 S 0 1,991 1,492
8 S 1 1,683 644
8 S 2 4,383 1,298
8 S 3 8,846 2,065
8 S 4 17,149 2,936
8 S 5 32,851 3,907
8 S 6 56,116 4,791
8 S 7 78,963 5,617
8 S 8 99,771 6,260
8 S 9 112,945 6,954
8 S 10 140,131 7,692
8 S 11 247,169 8,463
8 S 12 756,680 9,262
8 S 13 1,677,635 10,051
8 S 14 2,511,617 10,861
8 S 15 3,352,488 11,729
9 S 0 3,525 2,202
9 S 1 2,214 824
9 S 2 5,749 1,420
9 S 3 11,517 2,091
9 S 4 19,182 2,759
9 S 5 28,645 3,386
9 S 6 39,578 3,961
9 S 7 56,236 4,784
9 S 8 77,214 5,549
9 S 9 92,164 6,333
9 S 10 103,536 7,143
9 S 11 110,430 7,974
9 S 12 175,896 8,814
9 S 13 551,846 9,703
9 S 14 1,457,363 10,595
9 S 15 2,352,498 11,509
10 S 0 737 869
10 S 1 1,060 657
10 S 2 3,716 1,291
10 S 3 9,457 1,841
10 S 4 17,071 2,452
10 S 5 28,898 3,172
10 S 6 40,760 3,790
10 S 7 50,813 4,465
10 S 8 64,237 5,313

URS Corporation

Appendix C-17





FLORIDA KEYS REASONABLE ASSURANCE DOCUMENT

WBID TIDAL FLUSHING MODEL (WTFM)

August 13, 2007

Volume Water Area
Model Zone Cell (ac-ft) (acres)
10 S 9 77,656 6,247
10 S 10 98,736 7,301
10 S 11 120,026 8,540
10 S 12 132,254 9,852
10 S 13 229,212 11,160
10 S 14 495,838 12,693
10 S 15 1,516,050 14,406

URS Corporation

Appendix C-18






FLORIDA KEYS REASONABLE ASSURANCE DOCUMENT
WBID TIDAL FLUSHING MODEL (WTFM) August 13, 2007

Pollutant Kriging Calculations

e A table of average values (bottom surface readings) was developed for each station and
monitoring event in the water quality database for total phosphorous (TP) and total
nitrogen (TN).

e Summarized the values in each table into 3 time periods — pre-June 2000, post-June 2000,
and all dates — resulting in six tables for spatial analysis.

e Computed the geometric mean of the pollutant values for each monitoring station over
each of the time periods contained in each table and saved the results in the MEAN_*
field.

e (Geocoded the Latitude and Longitude values of each Station in the tables to establish six
Water Quality Monitoring Station GIS point layers. Saved the layers as tp_preJune00,
tp_postJune00, tp_all_dates, tn_preJune00, tn_postJune00, and tn_all_dates in the
water_volume geodatabase.
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e Using the MEAN values in each Water Quality Monitoring Station layer, created
continuous surface pollutant models (rasters) using the ArcGIS Kriging routine.

e Zvalue field: The MEAN field in the attribute table (geometric mean value of TN or TP).

e A Linear Semi-variogram Model was used based on the linear variogram model adopted
by Dr. Joe Boyer of the Southeastern Research Center at Florida International University.

e The default values were used for search radius settings & output cell size.

Kriging
Trout ooints: |tp _prelunedn ﬂ =
Z walue field: |MEAN_TP_M j
Krinino method: (® QOrdinary " Universal
Semivarioaram model: |Linear ﬂ

Advanced Pararmeters, ., ‘

Search radius tvbe: |'v'ariable ﬂ

Search Radius Settings

Mumber of noints: 12
Magirmum distance:

Cutout cell size: 1000

[ Create variance of prediction: |

Outout raster: |Data_wip\rasterifp_prelunedd| (&
Ok Cancel ‘
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e Saved the six rasters as tp_preJune00, tp_postJune00, tp all dates, tn_preJune00,
tn_postJune00, and tn_all_dates.
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e Converted each kriged surface to a TIN and saved the TINs as tp_preJune krg,
tp_postJune_krg, tp_alldates_krg, tn_preJune_krg, tn_postJune_krg, and
tn_alldates_krg.

Conwverts a rasterto a TIM by adding cell centers from the input raster as points
until the desired vertical accuracy is achieved.

Input raster: |tp_preJuneDD j 9
Accuracy
Z talerance: |E|.DE| Z units

The z tolerance contraols the wertical accuracy of resulting TIN. The closer
the tolerance is to 0 (maximum accuracy), the more points will be in the TIM.

|— Quit after the following number of points hawve been added ta the TIN if
the desired accuracy is still not achieved:

Output TIN: |l:’cs\1 2006745_FL_Keys\Deta_wipitiritp_predune_kry| =2

Ok, Cancel |

At this point, instead of converting rasters to TINs, the next step would have been to invoke the
ArcGIS Zonal Statistics routine to capture the values of each pollutant raster into the polygons of
the bubble_whbids_cells w_zones_vol layer. However, ESRI has a documented bug in this
algorithm, which required converting each surface to a TIN. The potential, minor consequence of
this workaround is the difference in precision between the two storage methods. Converting to
TIN appears to round the pollutant values to 3 decimal places. At this point, it’s not known if the
remaining decimal values have been dropped or are stored internally and simply not displayed.

In addition, a TIN is best used as an elevation model, where it can calculate items such as slope,
aspect, hillshade, viewshed, cut and fill, and volumes. This is why it was chosen to store water
volumes and model the sea floor surface in the study area. The TIN Polygon Volume routine, by
extension, extracts volumes and surface areas into the overlapping polygons of a vector layer,
which is why this was a logical routine for storing water volumes in the cell/zone polygons of the
bubble_wbids_cells_w_zones layer.
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e Used the 3D Analyst TIN Polygon Volume routine to extract Volume and Surface Area
from each pollutant TIN for each polygon in the bubble wbids cells w_zones vol
layer.

Converting the pollutant rasters to TINs and invoking the TIN Polygon Volume routine provides
somewhat misleading values. In the preceding screen captures, ‘TP_PreJune_Vol’ and
“TP_PreJune_SA’ do not reflect true volumes or surface areas for TP, since these pollutant
surfaces are not 3 dimensional. They are simply placeholders for subsequent calculations. To
arrive at a pollutant by volume result, an additional calculation is needed. In this example, Total
Phosphorous values by cell/zone = (TP_PreJune_Vol / TP_PreJune_SA) * Water_Volume. In
the screen capture below, the result is shown in the field TP_PreJune_Total.
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e Calculated true pollutant volumes by cell/zone for all time periods and stored the values
in the *_Final field of the bubble_wbids_cells_w_zones_vol layer.
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STAKEHOLDER CHARTER MEETING
Marathon Government Center
2796 Overseas Highway, Room 104
Marathon, Florida 33050

October 24, 2006 + 9:30 AM — Noon

Agenda

l. WELCOME Fred Calder
A. Introductions

B. Verification of Contact Information

Il MISSION AND OBJECTIVES Fred Calder
A. Reasonable Assurance Document (RAD) Process
B. Florida Keys (FK) RAD Mission
C. FKRAD Obijectives

M. FKRAD OVERVIEW
A. FKRAD Program Scott McClelland

B. Review of Florida Keys Draft Impaired Waters Evaluation Pat Fricano
= Geographic Scope of the Program
=  WBID Maps of Upper, Middle and Lower Keys

C. Stakeholders and Interested Parties Fred Calder
= Roles and Responsibilities
= Decision Making Process

Break

V. TECHNICAL WORKING GROUP Scott McClelland
A. Structure and Purpose
B. Confirmation of Technical Working Group Members

C. Future Meetings

V. INITIAL WORKING SCHEDULE Steve Lienhart
VI, INFORMATION REQUESTS Steve Lienhart
VII. ACTION ITEMS Steve Lienhart

A. Missing Stakeholders and Interested Parties

B. Next Meeting
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Florida Keys Reasonable Assurance Documentation
Charter Meeting - October 24, 2006

Meeting Minutes

This is a summary of the Stakeholder Charter Meeting held on October 24, 2006
between Florida Department of Environmental Protection (FDEP) and stakeholders.
The purpose of the meeting was to give an overview of the Florida Keys Reasonable
Assurance Documentation (FKRAD) program to potential stakeholders, including
milestones and action items. The meeting was attended by the Army Corps of
Engineers, City of Key West, Florida Keys Aqueduct Authority (FKAA), Key Largo
Wastewater Treatment District (KLWTD), City of Layton, Key Colony Beach, United
States Environmental Protection Agency (EPA), Monroe County, National Parks
Service/Everglades National Park (NPS/ENP), Department of Community Affairs
(DCA), U.S. Navy, Florida Department of Transportation (FDOT), Wildlife Ecology
and Conservation (WEC), and World Wide Fund for Nature (WWEF). A copy of the
meeting agenda and sign-in sheet are appended to this memo.

DISCUSSION

Florida Keys Reasonable Assurance Document (FKRRAD) Process, Mission, and
Objectives

* The handout “Total Maximum Daily Loads - Program Overview” contains a
summary of the TMDL program.

* During the Total Maximum Daily Load (TMDL) cycle, stakeholders may
submit a reasonable assurance document for review by FDEP and EPA that
existing or proposed pollution controls are sufficient to attain water quality
standards without establishing TMDLS.

* The Key’s water bodies fall under Category 5, which means the water quality
standards for these water bodies have not been attained. The water body is
impaired by pollutants for its designated uses and requires a TMDL.

* The FKRAD would allow the Key’s water bodies to be placed under Category
4b, which means that pollution control measures in place will allow
attainment of water quality standards within a reasonable period, thus
development of a TMDL is not required. FDEP would remove the Key’s water
bodies from the verified list for TMDL adoption.

* The mission of the FKRAD is to confirm current efforts and investments of
stakeholders to improve and protect the Keys’” water quality. Stakeholders
possess a variety of information regarding their efforts and investments;
therefore, stakeholder input will be important in guiding the progress and
direction of the document.
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Stakeholder input will be used to confirm existing and proposed pollution
control mechanisms, secure broader stakeholder support, and connect with
local expertise and experience.

It is intended that the FKRAD process will conclude by April 2007.

The FKRAD process will demonstrate Reasonable Assurance to avoid TMDL
and Basin Management Action Plan (BMAP) development through data
acquisition, investigation and assessment. The FKRAD documents will
require stakeholder commitment to continue their management programs
related to achieving nutrient reductions. FDEP commits to assist stakeholders
in presenting FDRAD program and stakeholder agreements to their governing
boards.

Technical Working Group

The Technical Working Group will be comprised of representative of
stakeholders who will sign the FKRAD and technical contributors.

The Technical Working Group draft mission statement is: “The mission of the
Florida Keys Reasonable Assurance Documentation (FKRAD) Program’s
Technical Working Group is to obtain information on existing and pending
stakeholder programs required to describe and document regional water
quality management actions that will provide reasonable assurance that
existing programs will meet identified local goals for restoring nutrient
impaired water bodies. “

The purpose of the Technical Working Group will be to:

1. Define guiding principles to be adopted by stakeholders for achieving
the mission of the FKRAD

2. Identify nutrient impaired water bodies and the causes of impairment,
document existing and pending stakeholder programs for reducing
anthropogenic impacts in receiving water bodies

3. Identify local and regional water quality targets and aquatic ecological
goals, describe ongoing local and regional management actions to
achieve nutrient load reductions in the impaired water bodies

4. Identify procedures for monitoring and reporting the results of the
management actions, describe proposed corrective actions, gather local
information and data required to fill key knowledge gaps

5. Identify necessary education, outreach, and implementation measures
for moving the impaired water bodies toward meeting regional goals
and achieving FDEP water quality standards

6. Assist in securing participation of all interested groups, individuals,
and agencies and involving the public throughout the process.
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Initial Working Schedule
* Technical Working Group Meetings

0 Meeting 1: November 17, 2006
Meeting 2: December 13, 2006
Meeting 3: January 25, 2007
Meeting 4: February 22, 2007
Meeting 5: March 23, 2007

O O O O

» Stakeholder Agreement
0 Release of Draft Agreement: February/March 2007
0 Distribution of Final Agreement: March/April 2007
0 Execution of Final Agreement: April/May 2007
* FKRAD Document
o Digital Release of Draft Document: January/February 2007
o Digital Release of Final Document: March/April 2007
0 Distribution of Final Printed Document: April/May 2007

Impaired Water in the Florida Keys

* Water quality data was collected by FDEP between May 2004 and May 2005
(see “2004 IWR Raw Data Report” handout). This data has been stored in the
Florida STORET, a database that contains all the water quality, biological, and
physical data collected in Florida.

* The data set reflects near-shore water quality data (within 500 feet from
shoreline) and does not consider effects due to tidal conditions.

* Employee hiring played a large role in data sampling. Data sampling began in
May due to delays from the hiring process, salary offered for sampling
assignments, and difficulty in having field crew remain in the Keys for an
extended time period.

* Data collected by FDEP has been stored in the Florida STORET.

* The Florida Keys National Marine Sanctuary has collected 10 years worth of
data. The FKRAD will acknowledge data that has been collected by
stakeholders that does not appear in the Florida STORET.

Information Requests

* The intent of the upcoming Technical Working Group meetings will be to
discuss specific information needs as the development of the FKRAD
progresses. The Technical Working Group will provide a means to obtain
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local data, existing and pending local programs, describe local nutrient-related
problems, and information on local water quality monitoring programs.

» Stakeholders are to designate a representative for the Technical Working
Group and gather data and information for the first meeting on November
17th,

QUESTIONS & ANSWERS

*  Would the Technical Working Group and Stakeholders duplicate efforts
through the preparation of the FKRAD?
0 The purpose of the FKRAD is to document existing and scheduled
programs for EPA’s approval. The FKRAD will not seek to add
programs.

0 The intent of the FKRAD is to avoid duplication of effort.

0 The FKRAD will support stakeholder activity but will not absolve
foreign activity stakeholders have not control over.

* What has been the success of the Reasonable Assurance Documentation
process, and what guarantees do the stakeholders have that their efforts will
be successful?

0 The RAD process has been attempted five times, and only two of those
have been approved by FDEP and EPA.

0 Typical watersheds are characterized by a large basin draining to a
small confined water body. The Keys, however, are characterized by
small basins draining to large unconfined water bodies. In other
words, a typical watershed could be described as a concentrating
element, while the Keys is a diluting element. In addition, the Keys are
characterized by well-defined land uses and the absence of farmlands
and industries.

0 Storm water management, and other activities posing potential
pollutant concerns for the Keys’” water bodies, have been studied
extensively by a large number of stakeholders. Very few basins have
the expertise and knowledge present in the Keys.

0 Through past RAD submittals, regulators have a clear idea of the
documentation, requirements, and commitments needed to make
RAD, particularly in the Keys, successful. Regulators and stakeholders
have learned more about RAD through trial and error; however, there
are not guarantees as to the success of the FKRAD.

0 Development of a TMDL for unconfined water bodies, susceptible to
influence from activities foreign to the stakeholders, will be difficult.
Moreover, securing the funds for development of a TMDL and the
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programs needed to meet the TMDL will be the responsibility of the
stakeholders.

0 With the development of a central sewage system and advanced
wastewater treatment, the focus of pollutant loads will be storm water.

0 Ultimately, the stakeholders must decide if they want to proceed with
the FKRAD.

0 The FKRAD has been discussed with EPA and FDEP. EPA and FDEP
will not commit to verbal agreements.

o FDEP will make the FKRAD development an interactive process in
order to tailor the FKRAD to meet EPA’s interests. This way,
regulators will be study the pollution control measures already in place
and work with stakeholders to produce a document that meets the
interests of all parties involved.

* How was the FKRAD process initiated?
0 FDEP, recognizing the unique characteristics the Keys is presented
with and the difficulties it will face in developing a TMDL, initiated
this process through its consultants, URS and CDM.

0 FDEP further recognizes that pinpointing sources of variability of
nutrients is very difficult. Land activity in the Keys does not change,
yet variability still evident from foreign influence.

0 Stakeholders have been dealing with water quality in the Keys for a
long time. A political address needed might be needed because they
would not want the FKRAD to further allow municipalities to delay
implementation of scheduled activities, such as advanced wastewater
treatment and central sewage system.

0 The FKRAD is not intended to bail out the stakeholders from the
TMDL program, rather it is intended to document scheduled and
existing programs and demonstrate that these programs are sufficient
to improve water quality without the development of a TMDL.

0 The FKRAD will not absolve stakeholders from implementing
scheduled programs and for maintaining programs already in place.

0 Water quality and loading model coupling very difficult for the Keys
because there are many pollutant sources coming to the Keys that are
difficult to quantify (e.g., Mississippi River, Caloosahatchee River,
Everglades, etc.).

=  What is the definition of near-shore? How was 500 feet determined?
0 Near-shore is defined as the area between the shoreline and 500 feet
away from the shore. The area is somewhat arbitrary but consistent
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with previous studies, but was determined as the area most affected by
municipal activity.

* What can you cite a stakeholder for if there are no specific goals or targets in
place? What are the legal constraints under FKRAD?
0 Stakeholder commitment and agreement become legal constraints
under the FKRAD. An NPDES permit becomes and compliance
document.

0 The idea of the FKRAD is to convince EPA and FDEP that activities in
place will lead to the recovery of near-shore water on a nutrient basis,
not whether water quality standards are being met.

* What enforcement authority exists that requires stakeholder signature on
FKRAD? How do you get stakeholders to sign?
0 Feedback from all stakeholders will be necessary to address issues that
could undermine the FKRAD development process. The success of the
FKRAD depends, in large part, on stakeholder participation.

0 EPA needs surety that programs are in place and commitment from
stakeholders that programs maintained to improve water quality. This
surety will be in the form of signed agreements from the stakeholders.

0 There is no existing enforcement authority requiring the signatures of
stakeholders on the FKRAD. Federal regulations, however, mandate
that the State of Florida develop TMDLs for the Keys.

0 Stakeholders will, ultimately, be required to apply for NPEDES permits
as co-permittees with Monroe County. This will require the
stakeholders to develop pollutant load reduction and reach target
levels without outside funding.

* At this time there is not enough time and data to develop proper TMDLs. The
FKRAD schedule will allow enough time to meet the TMDL schedule, in case
the document is not approved.

* A TMDL would have to be developed by 2011.
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B. Verification of Contact Information

Il MISSION AND OBJECTIVES Fred Calder
A. Reasonable Assurance Document (RAD) Process
B. Florida Keys (FK) RAD Mission
C. FKRAD Obijectives

M. FKRAD OVERVIEW
A. FKRAD Program Scott McClelland

B. Review of Florida Keys Draft Impaired Waters Evaluation Pat Fricano
= Geographic Scope of the Program
=  WBID Maps of Upper, Middle and Lower Keys

C. Stakeholders and Interested Parties Fred Calder
= Roles and Responsibilities
= Decision Making Process

Break

V. TECHNICAL WORKING GROUP Scott McClelland
A. Structure and Purpose
B. Confirmation of Technical Working Group Members

C. Future Meetings

V. INITIAL WORKING SCHEDULE Steve Lienhart
VI, INFORMATION REQUESTS Steve Lienhart
VII. ACTION ITEMS Steve Lienhart

A. Missing Stakeholders and Interested Parties

B. Next Meeting
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Summary of Contributions for Nutrient Loading to
Near Shore Waters in the Florida Keys
Source Nitrogen Phosphorus
Loading Loading
Stormwater 20% 45%
Wastewater 80% 55% . .
100% 100% Monroe County Stormwater Management Master Plan

Summary of Pollutant Loading Estimates (1)
Total Total
Runoff or Flow Nitrogen Phosphorus

Source (ac-ft/yr) (mgd) % (Ib/yr) % (Ib/yr) %
Wetfall @ 33,168 2959 375% 88,388 18.8% | 14,431 15.7%
Background ©) 18,372 1639 20.7% 61,947  13.2% | 10,990 11.9%
Urban Stormwater () 29,295 2613 33.1% 161,623 34.3% | 24,005 26.1%
Wastewater 7,716 6.9 8.7% 158,785 33.7% | 42,672 46.3%

Total 88,551 79.0 470,743 92,098
Notes:
(1) Excludes Key West

Effluent (2) Wetfall is the estimated flow and loading from Water/Wetland Land Uses.

Leakance

Background represents all land uses (other that Water/Wetland) converted to Forest/Open.

©)
4 (4) Urban Stormwater is Existing Land Use Loading minus Wetfall and Background Load.
Mainland

Dischar
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Parcess Scils D:::'
[
I
Stormwater Elements
- land use (Parcels)
*  soil HSG (Soils)
*  area (computed)
+  drainage anea |D (Drainage Areas)
Land Use Table
*  Parcel Land Use [PCF_LU_CALC)
*  PRunoff Coefficient Land Use (RC_LLI)
EMC Land Use (EMC_LU)
Runoff Coefficient Table lM:‘Tﬁll

*  EMC Land Use (EMC_LU)
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Rainfall Table
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Florida Keys Reasonable Assurance Documentation

25





E -
= E
g 5
g 3
g
" <
N S -
3 SWLOADTHZ [ndy] ¥
H '
H SWVOLZHZ [nd]
- GWLGADZHZ [n.dy] Halo
H E g : Zone
© GVWVOLIHZ ] Module
BOLOADZHZ [n.dy]
E"E L/
iz
BOVOLZHZ [nd] )
I 9
£ £
] :
= =
5

In the Absence of Real
Data, What Leakance
Rate Should Be Used?

Florida Keys Reasonable Assurance Documentation

" ok

HZLGADEX [n.dy)

Weather Module

FBLOADEX [r.d.y]
= '
23 |
g = CFBVOLEX [n.d]
= HZLOADE X [n.d.v]
53 ,
g .
Ed HZVOLEX [n.d]
_ FSLOADEX [n.d.y]
& 3 |
E !
= |
: FSVOLEX n.d]

ATMLOADZHZ [ndy]
ATMVOLZHE [n 4]

Circulation
Module

DWLOADZCM [ 4]
DHWOLZCM [ d]

T

Disposal Well Module |

Florida Keys Reasonable Assurance Documentation

26





GULF OF
MEXICO

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

27





8077

8083

Florida Keys Reasonable Assurance Documentation

M

Florida Keys Reasonable Assurance Documentation

28





CONCENTH

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

29





Management

Actions

Nutrient
Load

Reductions

Water Quality/
Ecosystem

Benefit

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

30





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

31





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

32





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

33





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

34





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

35





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

36





Florida Keys Reasonable Assurance Documentation

37






Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting No 1 Minutes

Florida Keys Reasonable Assurance Documentation
Technical Working Group Meetingl
November 17, 2006

Meeting Minutes

This is a summary of the first Technical Working Group (TWG) Meeting held on
November 17, 2006 at the Key Colony Beach City Hall Auditorium between the
Florida Department of Environmental Protection (FDEP) and representatives of
stakeholders that will comprise the TWG. The purpose of the meeting was to give an
overview of the Florida Keys Reasonable Assurance Documentation (FKRAD)
program to the members of the Technical Working Group, discuss the structure and
purpose of the TWG and initiate information requests. The meeting was attended by
representatives of City of Key West, Florida Fish and Wildlife Conservation (FWC),
Florida Keys Aqueduct Authority (FKAA), Key Largo Wastewater Treatment District
(KLWTD), United States Environmental Protection Agency (EPA), Monroe County,
South Florida Water Management District (SFWMD), U.S. Navy, Wildlife Ecology and
Conservation (WEC), and World Wide Fund for Nature (WWEF). A copy of the
meeting agenda and sign-in sheet are appended to this memo.

DISCUSSION

FKRAD Overview

B The FKRAD will demonstrate reasonable assurance to avoid TMDL and BMAP
development. The development of the FKRAD will be carried out through three
action areas: data acquisition, investigation and assessment, and preparation of
the document.

B Through the FKRAD, stakeholders commit to continue management activities
related to achieving nutrient reductions, while FDEP commits to assist
stakeholders in presenting the FKRAD program and stakeholder agreements to
their governing board.

B The development process have multiple review stages and will follow the
following eight steps: collection of available data and programs, define programs
and actions to achieve goals, define programs to monitor program and activities,
define potential corrective actions, prepare FKRAD documents, draft and finalize
stakeholder agreements, finalize draft and FKRAD document, submit the
FDKRAD document.

Technical Working Group

B The TWG will be composed of technical contributors from those stakeholders who
will sign the FKRAD.

TWG Meeting 1 Minutes Final.doc
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B The TWG will be a group needed for data gathering and scientific documentation
for the FKRAD. Its goals are:

0 Define guiding principles to be adopted by stakeholders for achieving mission.
0 Identify nutrient impaired water bodies and the causes of impairment.

0 Document existing and pending stakeholder programs for reducing
anthropogenic impacts in receiving water bodies.

0 Identify local and regional water quality targets and aquatic ecological goals.

0 Describe local and regional management actions being undertaken to achieve
nutrient load reductions in the impaired water bodies

0 Identify procedures for monitoring and reporting the results of the
management actions.

0 Describe proposed corrective actions.
0 Gather local information and data required to fill key knowledge gaps.

0 Identify necessary education, outreach, and implementation measures for
moving the impaired water bodies toward meeting regional goals and
achieving FDEP water quality standards.

0 Assist in securing participation of all interested groups, individuals, and
agencies and involving the public throughout the process.

B The purpose of the TWG will be to identify impairment causes, water quality
causes and aquatic ecological goals, current and future programs and activities,
and past monitoring and reporting activities. The TWG will also prepare potential
corrective actions and identify specific stakeholder commitments.

B Participation in the TWG by technical contributors is essential to the RAD
development process.

B The TWG will focus on nutrient impairment.

Florida Keys Water Quality

B Impairment in the keys can be determined through data collected in past
monitoring events and resource based on historical information. Impairment in
the Keys will be difficult to determine through the Impaired Water Rule, Chapter
62-303, F.A.C.

B Water quality data was collected by FDEP between May 2004 and May 2005 (see
“2004 IWR Raw Data Report” handout). This data has been stored in the Florida
STORET, a database that contains all the water quality, biological, and physical
data collected in Florida. This data was obtained from limited sources, short time
frames.

TWG Meeting 1 Minutes Final.doc
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B The data set reflects near-shore water quality data (within 500 feet from shoreline)
and does not consider effects due to tidal conditions.

B FDEP is looking to reduce the size of the upper, middle, and lower Keys WBIDs to
approximately 500 feet from the shore. This will allow assessment of water
quality in the area where land activity has the most influence on water quality.
Areas beyond 500 feet from shore are affected by outside influence, which the
islands have little or no control over.

Quantification of target conditions.

The main contributors of nutrient loading to near shore water in the Keys are
activities related to stormwater and waste water. Other activities, such as vessel
discharges, hurricanes and tropical storms, effluent leakance, and mainland
discharges are known to contribute to impairment, but are unquantifiable.

0 Due to the unquantifiable contributors to near shore waters, impairment at the
keys does not have a constant location or occurrence pattern.

0 Last year’s hurricanes caused some redistribution of Florida Bay water, which
resulted in an alteration of water quality data - a clear indication that water
quality in the Key’s is affected by outside influence.

B Gaps in the existing data can be attributed to the frequency of sampling,
distribution of sampling locations, gaps in long-term record, consistency in
parameter suites, and nutrient speciation.

B The scientific community, local community, and regulatory agencies have reached
a consensus that the near shore waters of the Keys are impaired.

B Existing data appears reasonable for Keys to proceed with the FKRAD; however,
extensive monitoring and data collection will be required to proceed with the
TMDL.

B Historic water quality data has been collected in canals and channels, and these
might not reflect near-shore water quality. Since there is little or no recirculation
of water in canals, they act as sinks for contaminants, such as heavy metals. One
would have to take sediment samples to detect contaminants.

Use of Local Water Quality Data in FKRAD Assessment

B The intent of local water quality data is to demonstrate that local activities are
reasonable to achieve goals.

B Available Florida Keys Models:

o Carrying Capacity Impact Assessment Model (CCIAM), previously known as
the Carrying Capacity Analysis Model (CCAM), was developed by the Corps
to evaluate the impact of land development on the Key’s ecosystem.

TWG Meeting 1 Minutes Final.doc
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0 CCIAM contains several modules that have extensive data requirements, like
rainfall, runoff, wind, bathymetry, topography, land use, infiltration rates,
wastewater and stormwater practices, and cultural characteristics.

0 The CCIAM, as a dilution model, has confirmed the existence of a halo zone in
the near shore waters in which water quality is affected in large part by
stakeholder activities.

B A 3-D circulation model for the Keys cannot be developed for the RAD effort due
to limited water quality, water circulation, and subsurface data, high model
development costs, model run times, and FKRAD schedule constraints.

B The FKRAD should include a simplified model of flows and load and nutrient
concentrations in order to reduce the numerical processing requirements and
model run times.

B Violent storm circulation conditions caused by tropical storms and hurricanes,
component species dynamics of Total Nitrogen and Phosphorus, and nutrient
cycling in the water column will not be considered in the FKRAD.

B The FKRAD will assess the benefits of the implemented programs through the use
of the simplified model by evaluating the water quality benefit resulting from the
load reductions of the management actions the stakeholders will commit to in the
stakeholder agreements.

B The FKRAD will assess water quality improvements by focusing on load
reductions obtained from monitoring results, studies and designs, and available
literature.

B The FKRAD will include information on the management activities like the owner
of the project, project description, load reduction resulting from the project,
service area associated with the project, and implementation cost and schedule.

B Focus of monitoring will be islands, halo zone, and WBIDs.

Information Requests
Through the TWG meetings, data acquisition on local programs and issues.

Keys water quality data.

Established/pending community management goals and actions.

Community issues and concerns regarding water quality management.

Community issues and concerns regarding impacts of pollutants on aquatic
resources in impaired water areas.

B Specific issues and concerns that are uniquely important in the context of the
community and/or relevant to the KFRAD process.

Schedule
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B TWG meeting will be held once a month, with the last meeting tentatively
scheduled for March 23, 2007.

B A digital version of the draft FKRAD will be released to stakeholders for their
review and comments between January and February 2007. A digital version of
the final FKRAD will be released to stakeholders between March and April 2007.
The distribution of the final document will be scheduled between April and May
2007.

B Draft stakeholder agreements will be sent to stakeholders for their review and
comments between February and March 2007. Distribution of the final
agreements will be sent to stakeholders between March and April 2007 and the
execution of the final agreements should take place between April and May 2007.

FKRAD Stakeholder Agreements

B Stakeholder agreements will be used to list specific commitments by stakeholders
that seek to improve water quality in the Keys. The FKRAD will include only
those stakeholders that are providing commitments through their agreements and
signatures.

B Stakeholders should not commit activities for which funding is not available for
implementation. For example, Monroe County has stormwater and waste water
master plans with proposed activities that are not included in its current capital
improvement project list and for which funding has not been allocated. Projects
without funding should not be included in the agreements as specific
commitments.

B FDEP will begin compiling a list of commitments in the second meeting
(December 13, 2006) and finalize the list by the third meeting (January 25, 2007).

B These agreements will build a case for the FKRAD process by providing
reasonable assurance to EPA that all stakeholders are moving in the right
direction towards improving water quality in the keys through specific
commitments.

B Stakeholder agreement will include FKRAD background, mission, guiding
principles, stakeholder commitments, measures of success, and signature pages.
Through their signatures, stakeholders ensure the implementation of individual
documented activities and reporting progress. Similarly, regulatory agencies and
other parties provide their signatures as a statement of support and assurance that
the overall approach can achieve the goals.

B Due to the geography of the Keys, there are several options available for
developing a RAD. One could be developed for the Keys as a whole, one for the
upper keys, one for the middle keys, and one for the lower keys, one for multiple
islands, or for a single island, or some combination thereof. The most practical
option would be to develop one RAD for the Keys as a whole, provided EPA
concurs with this option.
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Action Items

B Missing stakeholders and interested parties.
B Information requests.
B Upcoming TWG meetings:

0 Meeting 2: December 13, 2006

0 Meeting 3: January 25, 2007

0 Meeting 4: February 22, 2007

0 Meeting 5: March 23, 2007
QUESTIONS & ANSWERS

B  Municipalities and agencies have been involved in monitoring water quality in the
Keys for more than 10 years. Stakeholders do not want development of the
FKRAD to oblige them to explain past water quality monitoring decision making.

0 The FKRAD will provide the stakeholders with the ability to demonstrate that
the past efforts and programs in place are adequate enough to reach water
quality goals.

0 The FKRAD is not for FDEP or its consultant to evaluate past decision making,
but to help stakeholders find corrective actions in the event that current
programs are not enough to reduce nutrient loading.

0 Water impairment is an unfortunate consequence of geography.

B Monitoring of activities has three purposes: prove implementation of
commitments, prove commitments are having an effect on the environment (either
good or bad), and to measure the success of the commitments.

B There was concern among those present at the TWG meeting that not all
municipalities and stakeholders are aware that there are other programs other
than capital improvement projects, such as maintenance and management
activities, that can be included as specific commitments in the stakeholder
agreements.

0 Mr. Lienhart will provide a laundry list of programs that can be included as
specific commitments at the next TWG meeting to facilitate the data collection
process.

0 Project with pollution reduction potential qualify as specific commitments,
such as stormwater load reduction through purchase of land for conservation.

B There was concern among those present that key stakeholders were not present at
the TWG meeting.
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B  Mr. McClelland stated that stakeholders not present at the meeting have been
contacted, will be provided with updates, and will be encouraged to attend the
next TWG meetings.

B What grants or other sources of funding can stakeholders look for to implement
commitments?

0 Stakeholders should not count on external funding for project they are looking
to include in the agreement. External funding does not guarantee
implementation of activities because external sources are not regarding as
perpetuity. Dependence on external funding sources could be a limitation to
the FKRAD approval process.

0 Stakeholders should not commit project for which funding is not available
therefore, the agreements should include a realistic set of commitments.

0 The FKRAD process does not include preparation of grant applications, but
can include a list of potential grants that stakeholders can use for additional
support.

B Include a presentation on the FKRAD development process in the next Water
Quality Steering Committee meeting in December to convey the FKRAD process
and encourage stakeholder support.

B Remind EPA that it endorsed the FKRAD process a number of years ago.

TWG Meeting 1 Minutes Final.doc











C. New Requests (Management Actions and Programs)
* Existing local management actions that are being used to impiement adopted,
interim and provisional local water quality management goals

VIl ACTION ITEMS Scott McClelland
A. Missing Stakeholders and Interested Parties
B. Information Requests
C. Next Meeting

iIX ADDENDA AND ERRATA Scott McClelland
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Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 2
December 13, 2006

Meeting Minutes

This is a summary of the second Technical Working Group (TWG) Meeting held
December 13, 2006 at the Banana Bay Resort Coconut Conference Room among the
Florida Department of Environmental Protection (FDEP) and representatives of
stakeholders that comprise the TWG. The purpose of the meeting was to discuss
FDEP’s December 18 meeting with EPA, FKRAD management goals, and stakeholder
requests for data and management activities. The meeting was attended by
representatives of City of Key West, City of Layton, City of Marathon, Florida Keys
Aqueduct Authority (FKAA), Monroe County, U.S. EPA, Florida Department of
Transportation (FDOT), and Wildlife Ecology and Conservation (WEC). A copy of
the meeting agenda and sign-in sheet are appended to this document.

DISCUSSION

Florida Keys Reasonable Assurance Document (FKRRAD) Consensus Summary

B The documentation process will be complex involving the discussion of many
issues. It is important to ensure opportunities for participation, make sure
everyone agrees to the process, and formalize decisions as they occur in order to
avoid backtracking.

B The following are issues TWG participants reached consensus on during the first
TWG meeting on November 17, 2006:

0 FDEP and its contractors will assist in developing the FKRAD; however,
the document will be owned by the stakeholders.

0 Participation of all stakeholders will facilitate development of the FKRAD
and add credibility to the commitments expressed in the document.

0 A presentation on development of the FKRAD to the National Marine
Sanctuary Water Quality Protection Program Steering Committee at their
January 30 meeting is warranted.

0 EPA should be reminded that several years ago as a member of the
Steering Committee it endorsed the wastewater and stormwater pollution
control process.

0 Funding dictates the progress of nutrient load reducing activities.

0 Near shore water in the Florida Keys are impaired, although the causal
relationships of impairment are complex and not well documented at this
time.
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0 Existing data (quantity and quality) appear reasonable to justify
proceeding with the FKRAD, but not a TMDL.

0 Local programs will more than likely reduce annual nutrient loads into
near shore waters (approx. within 500 ft of the islands).

0 Ambient monitoring should be promoted to achieve the requirements of
the FKRAD.

B The Village of Islamorada has expressed its interest and support of the FKRAD.
FDEP will call the Mayor of Islamorada, a member of the Steering Committee, to
encourage the Village's participation in TWG meetings.

Summary of FDEP-EPA Meeting

B FDEP, along with its consultants (URS and CDM), met with EPA on December 18,
2006, to discuss the FKRAD process in order to get EPA’s opinion and guidance
on the development of the document.

B Central questions raised in the meeting were:

0 How does one define impairment in the Florida Keys? What are the water
quality, living resources, known linkages, and types of pollutant targets?

0 Whenis a goal achieved and how do you demonstrate that?

0 If EPA requests improvement beyond near-shore waters, how does that
affect efforts related to the FKRAD?

B There are many resources and results associated with the Keys Carrying Capacity
Study (CCS), such as modeling efforts that stakeholders could use. CCS has set
targets, in particular for algae blooms that could be used to set targets for the
Keys. Output of the CCS model could be used to estimate baseline conditions for
the Florida Keys model.

B Efforts accomplished through the CCS are significant. If establishing Reasonable
Assurance appears not appropriate, the CCS could contribute most of the effort
needed to establish a Keys TMDL.

B Reasonable assurance would be provided to EPA through stakeholder agreements
referenced or incorporated in the FKRAD. The Department and EPA would hold
stakeholders responsible for commitments.

B EPA accepted the concept of drawing “bubble zones” around the islands and
concentrating the FKRAD efforts on these inshore and near shore waters directly
affected by activities on the Keys.

A question remains as to how does one demonstrate restoration?

Stakeholders cannot reduce nutrient loading beyond a level they generate. What
if nutrient loading reducing programs are not enough to achieve management
goals?
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B Given the existence of influences external to the Keys on water quality and living
resources, how do stakeholders determine the extent of influences on water
quality degradation caused by humans versus influences caused by the
environment?

B Unfortunately, it is difficult to determine the extent of influences from humans
and the natural environment on nutrient and contaminant levels. EPA focuses on
water body impairments rather than the causes of impairments. EPA will look for
violations of water quality and demand corrective action.

B [t will be difficult to predetermine if the stakeholders will be able to reach water
quality targets specified in the FKRAD by reducing human induced nutrient
loading into impaired water bodies. At this point, reducing human induced
nutrients is the most that can be done within reasonable constraints.

B According to Mr. McClelland, the RAD will not place obligations on stakeholders
to address conditions beyond the stakeholders” control.

B Through contractors, FDEP will provide needed water quality impact analysis, to
the extent possible, for the FKRAD process.

B Little Venice monitoring of wastewater discussed with EPA. EPA is aware of
these programs and wanted more information about canals.

B EPA is concerned about the health of the reef tract, that the occurrence of diseased
corals has been rising, and that the declines could be caused by nutrients and
pollutants being discharged into the Keys’ water.

B EPA suggested implementing a phased FKRAD; the first phase would consist of
developing reasonable assurance of nutrient loading reducing activities and the
second would consist of implementation and monitoring of activities.

B EPA also expressed concern about water quality in canals. Questions would arise
regarding the number of canals that would be included in the FKRAD. The
consensus is that every canal is a detail and effort beyond the stakeholder’s
means. Furthermore, FDEP opposes removal of plugs from canals as a means to
flush dead-end canals because it may affect water quality in outstanding Florida
Waters

B Regarding recent proposed changes to the Florida Administrative Code (F.A.C.)
and the reclassification of canals to ditches, the current code applies the same
water quality standards to different water bodies. For example, man-made canals
constructed for drainage is subject to the same standards applied to a natural
river, such as the Suwannee River. Current water body classifications required by
the Clean Water Act are not robust enough to recognize water quality standards
for all water bodies. The proposed changes would create standards conducive to
determining water quality standards to particular water bodies.

cm Page 3





i

Florida Keys Reasonable Assurance Documentation
Charter Meeting Minutes

EPA and DEP determined that while there are complex issues to be addressed, no
fatal flaws were identified at this point with the FKRAD process and that the
FKRAD is the path to take, not TMDL.

EPA acknowledges that funding will play a significant role in the implementation
of commitments. Also, stakeholders should consider including state and local
ordinances as part of their commitments.

TMDLs mandated by consent decree are due in 2011, so in case EPA does not
approve the FKRAD, stakeholders will have enough time to determine TMDLs for
the Florida Keys using much of the information gleaned in drafting the RAD.

TWG Discussion on Management Goals and Other Contents of the RAD

Stakeholders will need to include a description of water quality-based targets or
aquatic ecological gals for the nutrients of concern, averaging period for numeric
water quality goals, and a discussion of how these goals will result in the
restoration of impaired designated uses. The main intent of these requirements is
to determine the driving force behind the impairment problem in the Keys.

Water quality-based targets should be linked to specific local management goals
that one can monitor, like seagrass trends and fish populations. It is important to
characterize changes in trends that can be associated with spatial influences.

Five potential management goals that the FKRAD could address include over-
fishing of the snapper-grouper complex and its effect on reef health, decline in
populations of queen conch in near shore waters, coral diseases caused by sewage
pollution, decline in population of Rock Beauty fish, and seagrass response to
water clarity or eutrophication.

Mr. Kruczynski (USEPA) mentioned that over-fishing has been found to have a
direct effect on the declining health of the reefs and should be addressed in the
FKRAD. He stated that over fishing of groupers and snappers from the reefs
allowed parrotfish to proliferate. Parrotfish eat coral, and that extra “munching”
is causing reef degradation. The group might want to consider contacting Dr.
Jerry Ault for more information about the negative effects on the Florida Keys
ecosystem.

Queen conch population has not rebounded since they were protected from
harvest in 1987. According to Mr. Rios (FDEP), queen conch cannot reproduce in
near shore waters. Mr. Kruczynski mentioned that there was a possibility of
reproductive interference from the presence of endocrine disruptors in the near
shore waters.

Coral diseases, specifically the white pox in branching corals, may be linked to
sewage pollution. Scientists have cultured the bacterium that causes the disease
and found it to be infectious.
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B There is a decline in population of Rock Beauty, an offshore reef fish, due to a
reduction in seagrass. Rock Beauty depends on seagrass to look for food.
Reduction in seagrass has been linked to a reduction in Rock Beauty population.

B Dr. Jim Fourqurean from Florida International University has done studies on
seagrass response to eutrophication and how the response is influenced by
nutrient limitation.

B The prohibition of sponge harvesting was also suggested as a management goal.
The consensus is that a small number of folks are involved in sponge harvesting
and that a small percentage of the sponges are actually taken from the reefs.
Furthermore, portions of sponges are left in the reefs allowing the sponges to
regenerate. The issue of sponge harvesting will not be included in the FKRAD as
it is tangential to the focus on nutrients.

B Ms. Mannix-Lachner (City of Key West) asked if the RAD would recognize
conditions over which local governments have no control so as not to place
unrealistic expectations on municipalities to address such conditions. For
example, seaweed (wrack) and muck on Key West beaches has caused water
quality degradation and attracts birds that each insects around the wrack. Unable
to prevent the presence of birds and other living creatures in and around the
water, the City of Key West has little or no control over the water degradation
caused by the defecation of the birds. In such a case, to what extent will Key West
be held responsible for water quality degradation caused by birds and other living
creatures?

B There are many causes of pollution through numerous contaminants. Coliform,
for example, is an issue and is a cause for water quality degradation, however, the
focus of the FKRAD will be impairments caused by nutrients. Stakeholders are
encouraged to continue activities, such as testing outfalls and sanitary sewers to
determine levels of influence on water quality degradation by humans.

B Stakeholders are encouraged to document activities that are known to cause
human load of contaminants and provide a reasonable record of activities in case
the FKRAD process is questioned or challenged.

FKRAD Stakeholder Agreement Overview

B The purpose of the agreements will be to identify participants
(stakeholders/implementers versus regulators and third parties), define
management activities, establish responsibilities, list anticipated benefits, and
confirm participation.

B The general consensus regarding the geographic scope of the FKRAD is to
continue the process for all of the Keys. The geographic scope could be modified
during the development process depending on the level of participation from all
stakeholders such that a RAD can be developed for individual islands, for
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individual planning units (i.e., lower Keys, middle Keys, and/or the upper Keys)
or any combination thereof.

B Shell, Prairie, and Joshua Creek reasonable assurance Stakeholder Agreement was
considered at this point as a prototype for the Florida Keys agreement.

B Inclusion of guiding principles, identification of success measures, and signature
process are some advantages of using an agreement structure similar to the Shell
Creek Agreement.

B The Shell, Prairie, and Joshua Creek Agreement, however, was created for a
scenario with a limited watershed, simple hydrologic setting, suggests a
centralized implementation structure, does not differentiate responsibilities, and
contains no specific management actions.

B The FKRAD agreements could be geographically differentiated and consist of
multiple agreements to guard against the lack of participation from individual
stakeholders or where reasonable assurance might not be proven in certain areas.
Noncompliance by one party should not cause others to also be out of compliance.

B There was a concern expressed that EPA may not accept a RAD that lacks a single
party responsible for routine reporting. EPA may not want to chase down
individual participants in the event of non-compliance.

B Mr. McClelland suggested that the stakeholders can consider using the Water
Quality Steering Committee as a monitoring agent.

B The bulk of the details regarding commitments and management actions will be
included in the main FKRAD document. The agreements will contain some detail
on the commitments (about one paragraph for each commitment) with references
to the main document. The more detail stakeholders can provide on each
commitment and management action, the greater the chances of FDEP and EPA
approval.

B Mr. Lienhart will distribute an example write-up to demonstrate how the
commitments and management actions will fit into the FKRAD, appendices, and
agreements.

B [t was suggested by URS that the stakeholder agreements may contain a
background section, mission statement, guiding principles and objectives,
management actions, stakeholder commitments, measures of success,
implementation schedule, and signature pages.

B [t was suggested that an executive summary should be included summarizing the
stakeholder agreements for the benefit of those signing the agreements that were
not involved in the FKRAD development process.

B If one participant causes another to violate their commitments, it is likely that the
causing participant will violate their own permit.
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As long as a participant meets commitments, that participant has fulfilled the
terms of the agreement and should not be held accountable for another’s
negligence. Inactivity by one participant does not affect success of the remainder
of entities.

There are always going to be issues that overlap that probably won’t be addressed
in the FKRAD, but stakeholders should strive to highlight all the good things
taking place.

Schedules

The third TWG meeting is scheduled for January 25, 2007.

A digital version of the draft FKRAD will be sent to stakeholders between January
and February 2007. A digital version of draft agreements will be distributed
between February and March 2007.

The upcoming TWG meetings will be held at the FDEP building in Marathon,
subject to confirmation.

FDEP will put together short 10-minute presentation that the TWG can use
present ideas to other participants.

FDEP will coordinate with EPA on making RAD presentation to the Steering
Committee on January 30.

Information Requests

If water quality data does not appear in STORET, then team does not have it.
Make sure all relevant data are uploaded in STORET.

Stakeholders need to submit descriptions of local problems, local information on
impaired waters, water quality targets, aquatic ecological goals, BMPs and water
quality capital projects, annual regulatory and enforcement programs, procedures
for monitoring and reporting results, and proposed corrective actions.

The amount of detail and commitment will have to be discussed between
municipality and FDEP to determine what should be included in RAD.

Performance measure data are typically not uploaded to STORET.

Funding is a major implementation issue and participants were encouraged to
associate and define programs that are or will be funded through grants. Include
caveats in FKRAD for proposed programs that will require funding that has not
been confirmed yet.
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Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 3
February 22, 2007

Meeting Minutes

This is a summary of the third Technical Working Group (TWG) Meeting held February 22,
2007 at the Banana Bay Resort Coconut Conference Room between the Florida Department of
Environmental Protection (FDEP) and representatives of stakeholders that comprise the TWG.
The purpose of the meeting was to discuss FDEP’s presentation at the Water Quality Steering
Committee meeting, FKRAD management goals, and stakeholder requests. The meeting was
attended by representatives of City of Layton, City of Marathon, Key Largo Wastewater
Treatment Authority, Monroe County, and FDEP. A copy of the meeting agenda and sign-in
sheet are appended to this memo along with a copy of the PowerPoint presentation.

DISCUSSION
Florida Keys Marine Sanctuary - WQIP Steering Committee Meeting

m Fred Calder presented the steering committee with an overview of the TMDL program, a
phased State program. FDEP also described the Reasonable Assurance Document (RAD)
alternative and its advantages over a TMDL program for the Florida Keys.

m Through the technical working group, stakeholders and FDEP are identifying existing
impairments to the Florida Keys ecosystem, defining management goals, identifying
existing management goals, and estimating nutrient reductions.

m The RAD process starts with technical working group meetings to identify the direction of
the RAD, then proceeds with the development of the stakeholder agreements, followed by
the preparation of the RAD documents, and ending with the execution of the stakeholder
agreements.

m The Steering Committee presented FDEP with questions regarding the FKRAD process.
The following are the relevant questions

- What happens if Monroe County does not complete wastewater improvements
mandated by 99-395 F.S. by June 2010? The RAD is concerned about the extent to which
current and proposed activities will reduce current nutrient loadings to the Keys ecosystem and
timeframe for the implementation of the proposed projects. Meeting the 2010 mandate deadline or
consequences for failing to meet the deadline are issues beyond the scope of the RAD.

- What is the effect of a delay in the Monroe County Wastewater Master Plan? The RAD
does not address the availability of resources for implementing the Sanitary Wastewater Master
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Plan, but is concerned with delays associated with the master plan relative to the date that the
water quality objectives will be met by the proposed management practices. The main concern is
for the RAD to document the best for the environment that responsible parties can do with the
resources that are available.

Has an imbalance in the ecosystem been demonstrated? An general imbalance has not been
conclusively demonstrated on a continuing basis, but there is sufficient literature review
documenting the deteriorating health of the Florida Keys. Stakeholders know enough to start
making decisions on improvements and don’t need to know every detail before making decisions.

Can nutrient loads from the islands be quantified? Yes. Baseline nutrient loads were
developed in the Florida Keys Carrying Capacity Study. Reductions attributable to planned
and/or implemented management practices are currently being documented in the RAD which
will be used to estimate current and future nutrient loads from the islands. The modeling portion
of the RAD will help establish a baseline condition that will be used as a guideline to measure the
effectiveness of future activity.

Does partial funding provide reasonable assurance? Existing funding establishes some
measure of reasonable assurance with respect to management practices that are in place or being
implemented, but does not constitute Reasonable Assurance. The RAD will identify partial
funding for commitments and projects underway, but this may not constitute Reasonable
Assurance.

Is the State of Florida conducting monitoring to support TMDLs? The FDEP did conduct a
monitoring program to support TMDLs and is collecting monitoring data from stakeholders to
supplement the State’s ongoing efforts.

Are marina regulations and retrofit projects being included in the FKRAD? Marina
requlations and retrofit projects are being implemented and it is anticipated that additional
facilities and pump-out boats may be included in future years, and will be addressed in the RAD.
It is important for the TWG to highlight such activities to prevent their omission from the RAD.

How is the FKRAD different from the Florida Keys Carrying Capacity Study (FKCCS)?
The FKRAD tidally-driven advection mass balance model builds on the FKCCS model, is more
detailed, utilizes the FKCCS parcel data information to establish a baseline condition, and will

calculate relative changes in the nutrient concentrations of the WBIDs in more detailed than the
FKCCS.

Compliance with 99-395

The TWG held a discussion on Monroe County’s Comprehensive Plan, the 2010 mandate, its
relation to the RAD, and related subjects. The following points were discussed in this regard.
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m The Monroe County Comprehensive Plan and Laws of Florida, Chapter 99-395 mandates
that nutrient loadings to the marine ecosystem be reduced by the year 2010 and that
wastewater systems meet more stringent Florida Statutory treatment and effluent
discharge standards. The mandates requires the removal septic tanks, cess pits, and other
less sophisticated forms for wastewater disposal by connecting to a centralized sewer
service or to a and this process is not in sink with wastewater master plan.

m FDEP local office is working with local governments to meet 2010 standards. The
consensus among TWG attendees was that some local governments will not complete
connections because of lack of funding and they expressed concern that the RAD is
working under assumption that sewer connection will be completed by 2010.

m If local governments are relying on present anticipation of funding, then the 2010 mandate
deadline will not be achievable. The TWG discussed considering a revised 2010 mandate
timeline in the RAD stakeholder agreements.

m The reality that regulators are faced with is the difficulties of having landowners pay the
costs of high connection fees. Individual landowners are required to connect to a
centralized sewer system. If local governments are unable to provide the central sewer
upgrade, then service providers and/or individual landowners would be required to
install smaller engineers systems at their own expense. If a central sewer line should come
by 2 years later, these individual landowners would be required to connect, thereby paying
again. The TWG needs to make landowners aware of the consequences about not meeting
the 2010 mandate deadline. Some Stakeholders are discussing the extension of the 2010
mandate to 2011 or 2012 as a way of bringing the mandated compliance into alignment
with the timeline of the stakeholders” construction schedules.

m The Monroe County wastewater plan may need to re-evaluate whether private plants that
were upgraded to comply with the 2010 mandates actually need to connect to delayed
central sewer systems and/or whether the upgrading costs can be avoided altogether by
continuing to operate until such time as the central sewer systems are constructed

m 99-395 F.S. requires individual landowners to connect to a centralized sewer system. If
local governments are unable to provide assistance, then individual landowners are
required to install their own small engineered systems in order to avoid non-compliance
and enforcement.

m Main issue with the 2010 mandate deadline is time and funding.

m The inability of local governments and landowners to meet the 2010 deadline does not
affect the RAD. The objective of the RAD is whether or not the activities meet the
objectives and when will objective be met. Some objectives will be met in 2010, others in
2015, and the remaining objective can be met by 2030.
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m The two questions that have to be answered in the RAD are (1) whether the objectives will
be met? and (2) if they will be met, when will they be met?.

m A question was raised as to whether the inability to meet 2010 would blow the RAD out of
the water. The answer as no. The binding component of the RAD is whether the objectives
will be met. When is another question. Stakeholders can consider using the RAD as an
impetus for local governments to push forward the 2010 mandate and other projects by
listing specific projects that will be completed by 2010, 2015, and 2030.

m Funding for FY2007 from the Federal government’s $100 Million commitment might be
similar to FY2006 funding because all Federal funding is under intense executive and
congressional scrutiny, and funds may be frozen in the next few years.

Florida Keys Water Quality and Living Resources Linkages

The following topics were addressed in the presentation and discussion on the agenda item

regarding the linkages between Florida Keys Water Quality and Living Resources

m Queen conch study was also mentioned at the Steering Committee meeting. The Study
documented reproduction problems and noted a loss of egg-laying hormones. The study,
however, did not find a correlation between queen conch population and temperature.

m USEPA Water Quality Targets in EPA Strategic Plan include:
- Achieve no net loss of stony coral in the FKNMS by 2011

- Maintain the overall health and functionality of sea grass beds in the FKNMS annually
beginning 2008 through 2011

- Achieve chlorophyll levels less than or equal to 0.2 micrograms per liter and a vertical
attenuation coefficient for downward irradiance less than or equal to 0.13 per meter for
reef sites

- Achieve levels of dissolved inorganic nitrogen less than or equal to 0.75 micromolar and
total phosphorus less than or equal to 0.2 micromolar for all sites in the FKNMS

m The elements of a Reasonable Assurance Demonstration are:

- Identification of segment and statement of problem causing the water quality
impairment
- Description of pollution controls and how they will achieve water quality standards

- An estimate or projection of the time when water quality standards will be met

- Schedule for implementing identified pollution controls
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- Monitoring plan to track effectiveness of pollution controls
- Commitment to revise pollution controls, as necessary

m The statement of problem causing impairment should identify the impairment and
pollutant causing the impairment and the sources of that pollutant (description of known
sources, magnitude and location of sources, and description of naturally occurring sources
of pollutant to the impaired water body).

m When the impairment is based on a non-numeric water quality criterion , the RAD must
identify one or more appropriate numeric water quality target levels that will be used to
evaluate attainment of the narrative water quality criteria, describe the basis for selecting
the numeric target levels, and identify revisions of pollution control, as necessary.

m The RAD must describe the cause and effect relationship between water quality standard
and numeric water quality target and the identified pollutant sources. The RAD must
identify loading capacity of the water body for the pollutant of concern, and types of
loadings acceptable to achieve water quality standards (point source, nonpoint source, and
background).

Living Resources Thresholds

m Seagrass

- At the highest level, FDOT aerial photograph document little change in the seagrass
cover over the last 40 years.

- Nutrient availability causes increases in seagrass biomass and growth rate.

- As nutrient availability increases beyond what is required by a dense stand of T.
testudinum, other seagrass species and macroalgae will compete with T. testudinum
(natural succession).

- Regional-scale changes in nutrient availability will eventually cause a shift in species
dominance in South Florida seagrass beds that will cause changes in seagrass beds over
wide portions of the FKNMS. These changes are not instantaneous and species
replacement may take place on a time scale of a decade or more.

- Some changes in seagrass communities have been noted at nearshore sites of the middle
and lower Keys. Nutrient addition to aquatic environments shifts the competitive
balance to faster growing primary producers.

- Whereas no large scale trends in the abundance of dominance seagrasses have changed
over the past seven years in the Keys, macroalgae have increased at several sites.
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- The goal is to predict the tendency of the system to undergo changes in species
dominance before it occurs so that management actions can be taken.

m Reef Building Corals

- Regional decline in coral reef population, even in areas with good water quality, like the
Dry Tortugas.

- There are no stated water quality limits or thresholds for reefs.
m Fish

- Although there are no identified water quality limits, thresholds, or toxicity
concentration limits, reduction in fishing mortality inside regulated reserve areas
resulted in a reduction of macro algae growing on the coral. This is due to grazing by
parrot fish, which can increase in number if protected from being harvested by
fishermen.

- Parrot fish have become the dominant algae grazers since the decline of sea urchin
populations starting in 1983.

- FDEP has not located studies linking the relationship between nutrients and Florida Keys
fisheries.

m Given the data requirements and logical assessment process that is required to to establish
scientifically sound water quality based targets for the identified living resources in the
Florida Keys, the following initial observations were made regarding the existing data on
species of interest:

- Preliminary data and literature review indicates that there is little or no data linking the
relationship between nutrients and populations in manatee, green turtle, and loggerhead
turtles.

- Limited data found on fish, queen conch, and reefs. More data will be collected for these
living resources.

- Adequate data was found for algae and seagrass. Water quality linkages will be
determined for these living resources.

- So far, water quality targets cannot be determined for living resources with the data that
is available.

m Without better data, better science and a better linkage of water quality to the health of
these living resources, we will be unable to establish scientifically robust water quality
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based targets for the identified living resources that will be able to withstand scientific
scrutiny and legal challenges.

Although there are no established linkages and no standards, does not exclude the fact that
there are declines in living resources in the Florida Keys.

Stakeholder Data Acquisition Meetings

FDEP has been holding data acquisition meetings with individual stakeholders to obtain
information on current activities, and seek clarification on goals, targets, management
actions, and implementation schedules.

Through the information obtained from the data acquisition meetings, FDEP creates a draft
summary of the information provided. These draft summaries are sent to the stakeholders
for their review and comments. Once the summaries are finalized, they are included in the
RAD document.

Stakeholder summaries will include specific community information including:
- Stakeholder adopted water quality targets and management goals;
- FKCCS benchmark conditions data;

- Identified management practices being planned, constructed and operated by individual
stakeholders;

- Established implementation schedules; and
- Anticipated benefits (nutrient load reductions) and monitoring programs.

By generating a list of funded activities and anticipated activities, stakeholders and
establish FKRAD scenarios and determine a realistic schedule with management actions
and target goals.

Interviews have been conducted for KLWTD, Islamorada, Monroe County, FKAA, Key
West, Layton, Marathon, Key Colony Beach, Monroe County, and U.S. Navy.

Draft summaries for Islamorada and Layton have been completed and preparation of
stakeholder summaries has been scheduled for the remaining stakeholders in March.

Assessment of Management Activities

A brief summary was given on the WBID models. These fully mixed, mass balance
advection models will be tidal driven, with a full tide cycle being represented as a single
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step. Nutrients will be assumed to be completely mixed in the column of water in each
tide step, and mass will be conserved through all iterations.

m The WBID models don’t account for biological reactions, interactions with living resources
or the complexity of the loop current in the Florida Keys.

m Beyond calculation of net nutrient loads removed by the management practices, it will be
important for the RAD to relate pollutant loading reductions to improvements in water

quality.

m The WBID models and the Canal models provide a quantitative basis for comparing the
relative impacts of the stakeholders” management practices on the halo zone and nearshore
WBIDs from the existing baseline.

m EPA’s Little Venice monitoring activities has generated periodic data that was intended to
demonstrate the water quality improvements that can be achieved through the
construction of a central wastewater system. Unfortunately, the short period of monitoring
data has not yet demonstrated much change in the water quality in the existing canals or
any significant benefit in terms of living organisms. The environment has not had enough
time to adapt to changes, which can be understood given the continuing leaching of
nutrients from the soils, accumulated benthic deposits and limited tidal flushing volume in
the canals.

Schedules
m Technical Working Group Meetings
- Meeting 4: March 23, 2007
- Meeting 5: April 26, 2007
- Meeting 6: May 24, 1007
- Meeting 7: June 13, 2007
- Meeting 8: July 26, 2007
s FKRAD Document Target Dates
- Completion of stakeholder interview: February
- Delivery of draft stakeholder summaries: March

- Completion of initial stakeholder reviews: April
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- Delivery of final stakeholder summaries: May

- Digital release of draft FKRAD document: June

- Digital release of interim document: July

- Digital release of final document: September

- Distribution of final printed document: End of September
m Stakeholder Agreement Target Dates

- Release of initial draft agreement: April

- Release of interim draft agreement: June

- Distribution of final agreement: August

- Execution of final agreement: September

Information Requests

m Available stakeholder information regarding
- Living resources studies and data

- Community management goals and management actions (adopted, implemented, and in
operation)

- Community issues and concerns (water quality management and impacts of pollutants
on aquatic resources in impaired WBIDs)

Action Items
m Follow up on data requests to seek clarification of plans, location of specific facilities, and
pending and anticipated management actions

m Assess benefits and selection of living resources to determine water quality criteria

m Identify resource management goals from comprehensive plan element, local living
resource concerns, wastewater plans, stormwater management plans, conservation and
marine resource management plans, and community concerns

m Identify management activities from adopted plans, completed design plans, operational
projects, funded CIP projects, unfunded CIP projects and program elements, and enhanced
regulations
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Next Meeting

m Technical Working Group meeting 4: Management Actions and Anticipated Benefits

- March 23, 2007 at the State Office Building, Conference Room 104, Marathon, FL.
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TECHNICAL WORKING GROUP MEETING NUMBER 3
February 22, 2007 % 9:30 AM — 1:30 PM

VI.  ASSESSMENT OF MANAGEMENT ACTIVITIES Steve Lienhart

A. Review of Florida Keys WBIDs

B. Assessment of Relative Nutrient Impacts Assessment in
Halo Zone and Nearshore WBIDs
» Inclusion of Nearshore WBIDs
= Utilization of Existing Canal Models

C. Expansion of the Simple Halo Zone Water Quality Model
» Model Development Concepts
= Boundary Water Quality Conditions
= Modified Schematic and Calculation Process

D. Application of Existing Canal Models
E. Comparative Changes in Estimated Concentrations

VIl. SCHEDULES Steve Lienhart
A. Technical Working Group
B. FKRAD Documents
C. Stakeholders Agreement

VIll. INFORMATION REQUESTS N Steve Lienhart

N
A. Last Call (Data and Impairments)
» Data Acquisition on Local Problems and [ssues

» Keys Water Quality Data
» Established/Pending Community Management Goals and Management Actions

= Community Issues and Concerns Regarding Water Quality Management

= Community Issues and Concerns Regarding Impacts of Pollutants on Aquatic
Resources in Impaired Waters Areas

» Specific Issues and Concerns That Are Uniquely Important in the Context of
the Community and/or Relevant to the FKRAD Process

B. Current Needs (Management Goals)
= Current Land Use Plans
» Existing local management actions that are being used to implement adopted,

interim and provisional local water quality management goals

C. New Requests (Management Actions and Programs)
* Recent CIP Projects — In Construction or Operating
* Funded CIP Projects — Scheduied for Implementation through 2010.5
= Funded CIP Projects — Scheduled for Implementation through 2030
* |dentified/Planned CIP Projects — Currently Unfunded but Real

IX. ACTION ITEMS Steve Lienhart
A. Information Requests
B. Next Meeting

X. ADDENDA AND ERRATA Steve Lienhart
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AAAA-N | Addition of Capture Boxes and Disposal Wells XXX YYY 22172022
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The problem with imports is that they
are increasingly coming from overseas.
- President George W. Bush
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Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 4

March 23, 2007

Meeting Minutes

This is a summary of the fourth Technical Working Group (TWG) Meeting held March 23,
2007 at the Marathon Government Center with the Florida Department of Environmental
Protection (FDEP) and representatives of stakeholders that comprise the TWG. The purpose
of the meeting was to discuss FKRAD progress, FKRAD management goals, and stakeholder
information. The meeting was attended by representatives of City of Layton, City of
Marathon, United States Department of the Navy (USN), Monroe County, City of Key West,
Florida Department of Transportation (FDOT), and FDEP. A copy of the meeting agenda and
sign-in sheet are appended to this memo along with a copy of the PowerPoint presentation.

DISCUSSION
Recent Consensus Items - Assessment of Living Resources Data

Scott McClelland presented the consensus items from the last meeting. Decisions on
management actions should be based on sound data and accepted science. Preliminary
assessment of the status of living resources in the water quality target setting should be based
on available data and science.

m  Water in the Florida Keys is impaired; however, there are currently no statistically
significant linkages of impaired water quality to living resources. The Keys experience
impaired water quality on a spotty basis which changes based on tides, season and
location, and it has been difficult to figure out a regional approach to impairment.

m  After the rainy season, algae blooms can become problematic in some canals. The current
monitoring efforts are not focused enough to clearly identify the problem.

FDEP described the Assessment of Living Resources for the Florida Keys. The water quality
target settling process is based on available data and science; however, there are little or no
data nor statistically proven water quality and living resources linkages. The following topics
were addressed in the presentation and discussion on the agenda item regarding the linkages
between Florida Keys Water Quality and Living Resources.

m  Queen Conch - Certain heavy metals concentrations in Queen Conch tissues, were found to
be lower in the near shore than offshore populations. For copper this may actually be a
concern since the primary oxygen carrier in the Queen Conch is copper based. There were
no conclusions offered with these data.
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Seagrass and algae

0 Aerial photo shows that algae aerial extent of seagrasses has not changed
significantly for the last 40 years.

0 A eutrophication model predicts a change in species dominance as the amount of
nutrients increases. Nutrient availability causes increases in seagrass biomass and
growth rate. If the amount of nutrients in the water increases the amount of algae
increases as well.

0 Regional-scale changes in nutrient availability will eventually cause a shift in
species dominance in seagrass beds over wide portions of the FKNMS. These
changes are not instantaneous and species replacement may take place on a time
scale of a decade or more.

0 Some changes in seagrass communities have been noted at nearshore sites of the
middle and lower Keys. Nutrient addition to aquatic environments shifts the
competitive balance to faster growing primary producers.

0 Around 30 permanent level 1 seagrass monitoring stations are located closer to the
shoreline in the middle and lower Keys. Macroalgae increased at four sites, no
decreases in seagrass dominance were noted.

0 The goal was to predict the tendency of the system to undergo changes in species
dominance before it occurs so that management actions can be taken.

Little Venice Study - Seagrasses were absent at sites closest to the canal mouth. The same
sites showed abundance of green algae, which is a strong indicator of increased nutrients
in water. Brown algae were also found at the near shore area which indicates low amount
of dissolved oxygen (DO) in water.

Lapoint, Tomasko and Matzie (1994) - assessed nutrient concentrations and the productivity,
biomass and epiphyte levels of the seagrasses Thalassia and Halodule. Halodule was the
dominant seagrass within the closer inshore hypereutrophic strata, whereas Thalassia was
dominant in eutrophic, mesotrophic and oligotrophic strata further offshore. Seagrasses
at the hypereutrophic and eutrophic strata had high levels of attached epiphytes and mat-
forming macroalgae. Seagrasses at the oligotrophic strata had the lowest epiphyte levels
of all strata. Nutrient metabolic analyses of the macroalgae and seagrass blade epiphytes
in the hypereutrophic and eutrophic strata indicated they were phosphorus-limited due to
high available concentrations of total nitrogen relative to total phosphorus.

Lapoint and Matzie (1997) - indicates that percolating stormwater forces out accumulated
wastewater nutrients to surface waters which can initiate algae blooms in the near shore
waters of the Florida Keys.
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m  Reef Building Corals -Declining trends in stony coral are noted FKNMS-wide. Even in the
Dry Tortugas, where there is good water quality, stony coral are in decline. This is a
regional phenomenon throughout the greater Caribbean. No identified water quality
limits or thresholds were directly linkable to declining stony corals cover.

m Fish

(0]

Reduction in fishing mortality inside regulated reserve areas resulted in a
reduction of macro algae growing on the coral. This is due to grazing by parrot
fish, which can increase in number if protected from being harvested by fishermen.

Parrot fish have become the dominant algae grazers since the decline of sea urchin
populations starting in 1983.

FDEP has not located studies linking the relationship between nutrients and
Florida Keys fisheries.

No identified water quality limits or thresholds were directly linkable to fish
resources.

Without better data, science and linkages of water quality to the health of these living
resources, scientifically robust water quality based targets will not be available for the
identified living resources that will be able to withstand scientific scrutiny and legal

challenges.

Although there are no statistically established linkages and no standards, this

does not exclude the fact that there have been loses in living resources in the Florida Keys.

Stakeholders Data Acquisition Meetings

m In order to identify the data needed from stakeholders for the FKRAD, the EPA
Reasonable Assurance Guidance has been used. This document requires documentation
of management activities and a schedule to meet water quality targets.

m  Based on the data acquired from participants, stakeholder summaries will include specific
community information including;:

(0]

(0]

(0]

Stakeholder adopted water quality targets and management goals;
FKCCS benchmark conditions data;

Identified management practices being planned, constructed and operated by
individual stakeholders;

Established implementation schedules;
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(0]

(0]

Anticipated benefits (nutrient load reductions) and monitoring programs; and

Monitoring programs - water quality and living resources, and effectiveness of
pollution controls.

By generating a list of funded activities and anticipated activities in the FKRAD,

stakeholders can establish a realistic schedule with management actions and target goals.

Through the information obtained from the data acquisition meetings, FDEP creates a

draft summary of the information provided. These draft summaries are sent to the
stakeholders for their review and comments. Once the summaries are finalized, they are
included in the RAD document.

As of the date of the meeting, the general status of data provided by stakeholders is as

follows:

(0]

(0]

(0]

Comp Plans - these plans have been provided by participants except Marathon.

WW Master Plans - these have been provided by all participants except Marathon
and the US Navy.

Stormwater Master Plan - these have been provided by all participants except
Marathon and the US Navy.

Other Plans and Data - these have been provided by Islamorada, Key Colony
Beach, Key West and State Parks.

Implementation - provided by Key Colony Beach, Key West, Layton and KLWTD.

m  FKRAD Scenarios:

(0]

(0]

(0]

(0]

New millennium baseline - 1999/2000 FKCCS loadings
Scenario A - Current Conditions, only for facilities in operation on June 2007

Scenario B - Target date of 2012, based in compliance with 99.395 for fully
operational facilities and planned facilities with likely funding

Scenario C - Target date 2020, current operational facilities and all currently
planned facilities

Clarification was made that the State deadline is year 2010.

m  The first drafts of the Stakeholder Summaries were distributed.
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m  Current work in progress includes:
0 FKCCS Data has not been included in the drafts of the summaries.

0 Some management practices are incomplete and additional information is needed
to complete them.

0 Some stakeholders” documents still need to be provided.

m Stakeholders Actions - The stakeholders were asked to review summaries for
interpretations; call to discuss issues and concerns; edit documents and provide needed
documents.

Assessment of Selected Management Activities

m  The WBID model estimates comparative nutrient concentrations. FKCCS loadings
provided a baseline which can be reduced through implemented management practices
and after achieved then the reduced loading should be modeled to provide the alternate
concentration.

m  The WBID models and the Canal models provide a quantitative basis for comparing the
relative impacts of the stakeholders” management practices on the halo zone and
nearshore WBIDs from the existing baseline.

m  Net Assessment Goal

0 Estimate comparative water quality changes that consider stakeholder WW and
SW management practices and marine water quality adjacent to the near shore
WBIDs

0 Compare estimated water quality changes - identifying water quality targets and
living resource requirements and linkage between them.

= Options
0 Shallow effluent disposal wells
0 Deep effluent disposal wells

0 Stormwater infiltration best management practices for Peninsular Florida inland
BMPs and near water BMPs and the Keys.

If 100 percent of the runoff gets in the device used as a BMP, then the near shore waters of
the Keys will experience improvements.
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A concern was indicated concerning the water quality of the water going into the BMP
device. It was indicated that there were cases were the water going into the device was of
better quality than the water going out from the device. If vegetation was to be used for
BMPs, it was clarified that the vegetation to be used should be local vegetation as indicated
in the Stormwater Management Master Plan.

Another concern was raised about the interaction of fresh water and salt water through
injection wells.

Information Requests

m Living Resource Studies and Data - Available data should be provided; however, it is not
expected that additional information will be forthcoming so the TWG will be moving on
to concentrate on the management actions.

m  The TWG members should concentrate on:

(0]

(0]

Schedules

Community Management Goals
Management Actions - adopted, implemented, in operation and anticipated

Community issues and concerns (water quality management and impacts of
pollutants on aquatic resources in impaired WBIDs)

Identify Resource Management Goals - looking for what is the current operations
that may be affecting the water quality conditions in the Keys

Identify resource management goals from local living resource concerns,
wastewater plans, stormwater management plans, conservation and marine
resource management plans, and community concerns

Identify management activities from adopted plans, completed design plans,
operational projects, funded CIP projects, unfunded CIP projects and program
elements, and enhanced regulations

m  Technical Working Group Meetings

0 Meeting 5 - April 26, 2007

0 Meeting 6 - May 24, 1007

0 Meeting 7 - June 29, 2007 - changed from June 13, 2007
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0 Meeting 8 - July 26, 2007
s FKRAD Document Target Dates
0 Completion of initial stakeholder reviews: April
0 Delivery of final stakeholder summaries: May
o Digital release of draft FKRAD document: June
o Digital release of interim document: July
o Digital release of final document: September
o0 Distribution of final printed document: End of September
m  Stakeholder Agreement Target Dates
0 Release of initial draft agreement: April
0 Release of interim draft agreement: June
0 Distribution of final agreement: August
0 Execution of final agreement: September
Next Meeting
m  Technical Working Group Meeting 5: Anticipated Benefits of Implemented Management
Actions and BMPs
m  April 26, 2007 at the Marathon Government Center, 2796 Overseas Highway, Conference

Room 104, Marathon, FL.

Page 7






TECFINICAL WORKING
GROUP MEETING NO. ¢

1
r

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






S
58
go
S a
=5
c
[
Es
(5]
g2
(=N}
02
=25
S
€ o
> O
(&)

Widely
Accepted
Generally Principle

A Radical Accepted
Theory Fact
Limited
Hypothesis

Study
Finding

Florida Keys Reasonable Assurance Documentation

Selected Existing
Candidate Data?

Set WQ

Target
Eliminate Evaluate Good
Candidate Collect Data Data Science

Florida Keys Reasonable Assurance Documentation






Little

Limited Adequate
or No
Data Data Data
Eliminate Collect New Evaluate Set WQ
Candidate Data on WQvs. LR Target for
in FKRAD Candidate Linkages Candidate

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Little
or No

Green Turt
Loggerhead
Mermaid

Eliminate
Candidate

- in FKRAD

Limited
Data

Collect New
Data on
Candidate

Adequate
Data

Proven
WQvs. LR
Linkages

Evaluate
WQvs. LR
Linkages

Set WQ
Target for
Candidate

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Florida Keys Reasonable Assurance Documentation

Eutrophication model

Eutraphic

(Migotrophic
Trophic state

—+— Thalaisia tesimdivan
i Syrisgudiiin filforme
Hatwdule wriphtii
Buyppria i
o Maczuslgar
Micrsaby

Florida Keys Reasonable Assurance Documentation





Eutrophication model

atve Inpartance

2 .LL%: ]

CHigoirophic  s——  uirephic
Trophic state

—— Thalsisia testadivan
—i— Syringudium filifarme
Hafudule
B

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

10





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

11





toxicity

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

12





Green Turf
Loggerhead

Eliminate
Candidate
in FKRAD

Florida Keys Reasonable Assurance Documentation

Limited
Data

Collect New
Data on
Candidate

Adequate
Data

Evaluate
WQ vs. LR
Linkages

Florida Keys Reasonable Assurance Documentation

Set WQ
Target for
Candidate

\

13





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

14





One-on-One
Interview

Draft
Summary

=Y

Stakeholder
Edits

=

Final
Summary

g

Stakeholder
Sign-Off

-

FKRAD
Document

Florida Keys Reasonable Assurance Documentation

FDOT

Islamorada

Key Colony Be

Key West

Layton
Marathon

Monroe Coun

State Parks
U. S. Navy
FKAA

Florida Keys Reasonable Assurance Documentation

15





Estimated Total | Estimated Total Anticipated
WBID Management Action Nitrogen _Load Phosphorou_s Operational
Reduction Load Reduction Date
(Ibsfyear) (Ibslyear)
CITY OF SPARKLING WATERS
AAAA-S | Upgrade Existing Secondary WWTP to XXX YYY 77172172
AWT (5-5-3-1) Treatment
AAAA-S | Transition Existing Effluent Disposal Method from Ocean XXX YYY 77172172
Outfall to Deep Injection Well
AAAA-N | Reuse System Serving City Parks and Golf Course XXX YYY 77172172
AAAA -S Reuse System Serving City Parks and Schools XXX YYY 77172122
AAAA-N | Street Sweeping Program XXX YYY 72172177
AAAA -S Street Sweeping Program XXX YYY 77172122
AAAA-N | Addition of Capture Boxes and Disposal Wells XXX YYY 72172177
AAAA -S Addition of Capture Boxes and Disposal Wells XXX YYY 77172122
TOTAL COMMUNITY NUTRIENT REDUCTIONS 72172177

Annual Pollutant Loading Rate
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Current — June 2007
2012

2020
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BMP Treatment Calculation:

Load Delivered = (QByprass ) (1-%REMswmP)] (CcomposiTE)(K)
Load Delivered = (QByrass ) (100%) (CcomposiTE)(k)
Infiltrated Runoff and BMP Discharge Are Commonly Not Included
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BMP Treatment Calculation:
BMP Discharge May or May Not Be Included
Load Delivered = [(QByrass) + (QamP ) (1-%REMaswmP)] (CcomposiTe)(K)
Infiltrated Runoff Is Not Commonly Included
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BMP Treatment Calculation:
Load Delivered = [(QByrass + QInF) + QBmpP (1-%REMswmp)] (CcomposiTe)(K)
Infiltrated Runoff and BMP Discharge Are Included
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TECHNICAL WORKING GROUP MEETING NUMBER 5
Marathon Government Center
2796 Overseas Highway, Room 104
Marathon, Florida 33050
April 26, 2007 < 9:30 AM - 1:30 PM

Agenda
l. WELCOME Scott McClelland
A. Introductions and Sign-In
I. REVIEW OF RECENT CONSENSUS ITEMS Scott McClelland

A. Impairments (Closure)
B. Fate of Wastewater Effluent Disposal Flows
C. Fate of Stormwater Runoff

[ll. IDENTIFIED MANAGEMENT ACTIVITIES AND REDUCTIONS Steve Lienhart

A. Wastewater Treatment
= Practices
= EDUs
= Potential Wastewater Nutrient Load Reductions

B. Stormwater Management
= Practices
= EDUs
= Potential Stormwater Nutrient Load Reductions

C. Status of WBIDs Models
D. Status of Management Actions Information

IV.  SANCTUARY ADVISORY COUNCIL PRESENTATION Scott McClelland
A. Overview of Presentation
B. Council Questions and Comments

V. INITIAL DRAFT OF STAKEHOLDER AGREEMENT Steve Lienhart
A. Intent
B. Form
C. Initial Draft Agreement
D. FKRAD Document

VI. ACTION ITEMS Scott McClelland
A. Draft Stakeholder Summary Review Comments
B. Next Meeting: May 24, 2007

C. Future Meetings
= TWG Meeting 7 — June 29, 2007
= TWG Meeting 8 — July 26, 2007

VIl. ADDENDA AND ERRATA Scott McClelland
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Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 5

April 26, 2007

Meeting Minutes

This is a summary of the fifth Technical Working Group (TWG) Meeting help April 26th, 2007
at the Marathon Government Center with the Florida Department of Environmental
Protection (FDEP) and representatives of stakeholders that comprise the TWG. The purpose
of the meeting was to discuss Florida Keys Reasonable Assurance Document (FKRAD)
progress, FKRAD management goals, stakeholder information, and to introduce the
conceptual draft of the stakeholder agreement. The meeting was attended by representatives
of the City of Layton, City of Key West, City of Key Largo, Monroe County, and FDEP. A
copy of the agenda, sign-in sheet, and conceptual stakeholder agreement are appended to this
memo along with a copy of the PowerPoint presentation.

DISCUSSION
Review of Recent Consensus Items

Scott McClelland presented a review of recent consensus items including information
pertaining to impairments (closures) in the keys, the fate of wastewater effluent disposal
flows, and the fate of stormwater runoff.

The question was raised as to whether threshold concentrations have been established for the
Florida Keys. It was asserted that definitive limits do not exist, although there are indicators
present that show definitive changes once pollutant levels pass certain thresholds. An
example is the algae blooms that have recently occurred in Florida Bay when the area has
historically had relatively low Nitrogen and Phosphorus levels. It is suspected that the recent
hurricanes have released nutrients from the Florida Everglades, and they have migrated into
Florida Bay, contributing to the algae blooms.

Another difficulty that exists with respect to threshold levels is that the water in the Florida
Keys comes from many varied sources with an existing background concentration that likely
already exceeds threshold concentrations. The point was raised that the keys are also unique
in that any runoff that does not flow directly to BMPs (i.e. that which bypasses or infiltrates)
is not treated and ends up being delivered to near shore waters.
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Therefore the goal of the FKRAD to first identify, then minimize the impact of
anthropogenicly introduced nutrients from the land, stormwater, and wastewater on the
Florida Keys ecosystem.

A challenge exists when it comes to monitoring the inflow of nutrients, in that the majority of
monitoring stations are located away from the islands, rather than in areas receiving direct
inputs, such as residential canals. To date the monitoring effort has not shown any significant
changes in the area grass beds. Canals and inshore areas are showing visual signs of
impairment, yet due to the lack of near shore monitoring stations it has not been possible to
establish a statistically significant linkage to pollutants.

The question was raised as to whether heavy metals and other insoluble pollutants were
going to be addressed as part of the FKRAD. The answer is no. These constituents have not
triggered the impaired waters rule, and have not been captured in data showing that
established thresholds have been exceeded. The main focus of the FKRAD is nutrients, but
many of the BMPs that are to be utilized have ancillary benefits regarding the removal of
heavy metals and other detrimental constituents. The main focus of the FKRAD with respect
to these issues is going to be prevention.

Identified Management Activities and Reductions

Steve Lienhart presented an overview wastewater treatment and stormwater management
with a focus on:

e Current Practices

e Equivalent Development Units (EDUs)

e DPotential Nutrient Load Reductions
Steve also discussed the status of the Water Body ID (WBID) models and the status of
management actions information.

During the discussion regarding nutrient load reductions it was brought up that the removal
efficiency numbers for both the Onsite Wastewater Nutrient Reduction Systems (OWNRS)
and septic tanks are too high. It is believed that septic drain fields are not effective in the
Florida Keys due to the lack of available land for percolation and nutrient uptake. It was also
asserted that a unique challenge exists with respect to the design and implementation of
retention-detention systems in the keys. The saltwater layer is very mobile, and often it will
rise up into excavated stormwater management areas, killing all established vegetation. It
was asserted by the model development team that all treatment efficiencies are averages, and
can be manipulated for calibration purposes.

The total phosphorus (TP) inputs to the WBID models was discussed in depth. It was
asserted that the inputs are measured in micrograms per liter, and that the input values are
very close to the detection limits. For this reason the average values collected over the last ten
years should be used as model inputs as the differences that exist between the first and last
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five years are not statistically significant. Another difficulty lies in determining how much of
the TP present is due to background levels, and the level of accuracy that can be achieved at
such low levels.

The question was asked as to whether near shore models exist, and is it possible to quantify
the extent of the effects of land-introduced pollutants. The answer is yes. There are currently
10 canal models that have been developed, ranging from simple straight line models
representing one canal, to complex networks representing entire inshore areas. These models
were developed to determine the direct effects of removing septic systems and cesspools.
They can and will be used to help quantify the migration of near shore, land introduced
pollutants and their effects on the Florida Keys ecosystem.

Sanctuary Advisory Council Presentation

Scott McClelland presented an overview of the presentation made to the Florida Keys
National Marine Sanctuary Advisory Commission. The council was very interested in the
progress of the FKRAD, and would like to be kept up to date with respect to future
developments.

The question arose as to the potential consequences of not implementing the FKRAD once it is
developed, and what the potential repercussions could be. It was stated that widespread
implementation if Total Maximum Daily Load (TMDL) regulations would be the regulatory
consequence of not implementing the BMPs set forth in the FKRAD.

Initial Draft of Stakeholder Agreement

The conceptual draft of the “Florida Keys Watersheds Management Plan Stakeholders
Agreement” was presented and distributed by Steve Lienhart. After a brief overview several
issues arose for discussion, including:

e How does the Environmental Protection Department deal with Reasonable Assurance
Documents (RADs)?

The EPA has a protocol in place regarding systems where external effects typically dominate
internal effects. The RAD process is particularly relevant to areas such as the keys and the
everglades, although difficulties arise when there are times that pollutant reduction cannot be
quantified.

There is going to be significant review of the RAD at multiple levels, due to the fact that if a
RAD is implemented in the Florida Keys it has far reaching effects nationwide. The logic
behind the heavy review is that if a RAD is introduced in the Keys, it sets the precedent for
RADs elsewhere.
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It has been determined that for the Florida Keys a RAD is the best possible path to pursue
given the information available. Additionally, the complexity of the system makes TMDLs
that much more difficult, therefore a “best available technology” approach will be pursued.

It is vital that all stakeholders band together to create a strong Stakeholders Agreement
document that will stand up to scrutiny and help the program be successful.

Several additional concerns were raised including:

¢ Not all of the Keys are going to be on sewers in the near future, and how many more
people and capital improvements will be required to become compliant?
e  When are the Keys no longer going to be listed with a “critical” designation?

It was asserted that the concept needs to be introduced to ALL stakeholders and varying
levels of government that the 2010 standards need to be met or there will be immediate
consequences that are going to cost the people of the Keys money.

The stakeholder agreement will show the commitment that the players are willing to do what
they can to the maximum extent practicable. The agreement will help ensure that
commitments will be met within the timeframe specified. It also established a reporting
agency, which will allow for documentation of the progress being made by different
stakeholders.

Other ideas that were raised include:

e A work program exists for many areas as a Department of Community Affairs (DCA)
requirement, is there a way for DEP and DCA to communicate on a combined
process?

¢ Anything that can be used to show reporting and timelines being met can only help to
strengthen the FKRAD process.

e Inter-local agreements, such as that between the aqueduct authority and the county
regarding sewering areas, will be included in the RAD as they are only going to help
strengthen the document.

e Permits will also help strengthen the RAD as they show an additional level of
commitment.

After the stakeholder agreement was presented there were no immediate concerns raised,
however a few key points arose:

e Individual stakeholders will have individual commitments.

e Having all signatures on a single document shows a united, area-wide commitment by
all stakeholders.
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e There is an uncertainty regarding the acceptance of the document if not all parties are
on board. The document needs the commitment of the entire Florida Keys in order to
be successful.

The strongest, most convincing arguments for compliance are going to come from the
stakeholders themselves, and they need to encourage everyone to create a united Florida
Keys for the RAD.

Action Items

e Draft Stakeholder Summary Review Comments
e Next Meeting: May 24th, 2007
e Future Meetings:

* TWG Meeting 7 - June 29th, 2007

* TWG Meeting 8 - July 26th, 2007
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April 24, 2007

Florida Keys Watersheds Management Plan
Stakeholders Agreement

Background

Whereas, the Parties fo this Agreement recognize that the Florida Keys are a unique and
irreplaceable natural system that constitutes a local, State and National freasure; and

Whereas, the Parties to this Agreement recognize that the Florida Keys are a linear collection
of small watersheds which are hydrologically connected at the local level by the nearshore waters of
the Keys; and

Whereas, the Parties to this Agreement recognize that the Florida Keys are continuously
impacted by nutrient concentrations in offshore waters associated with a wide range of natural
sources and phenomena including deep ocean upwelling, micro-nutrient and viruses in African dust
storms that reach the Keys; and

Whereas, the Parties to this Agreement recognize that water quality in the nearshore waters
of the Florida Keys are continuously influenced by their interactions with offshore waters and loop
currents that have elevated nutrient concentrations attributable to a wide range of anthropogenic
activities far outside of the Florida Keys; and

Whereas, the Parties to this Agreement do not control the major sources of nutrient loading
into the offshore and nearshore waters surrounding the Florida Keys; and

Whereas, the Parties to this Agreement wish, nevertheless, to control the nutrient loading
derived from local wastewater, stormwater, and land development discharges to the extent
practicable and

Whereas, the Parties to this Agreement recognize that elevated nutrient concentrations have
contributed to the degradation of water quality in the Florida Keys; and

Whereas, the Parties to this Agreement recognize that a minor portion of the nutrients in the
nearshore waters of the Florida Keys originate from anthropogenic activities occurring within the
Florida Keys which are within the purview and scope of authority of the local Keys governments and
agencies; and

Whereas, the Parties to this Agreement recognize that the major portions of the nutrients in
the nearshore waters of the Florida Keys originate from anthropogenic activities outside of the Florida
Keys and are not within the purview and scope of authority of the local Keys governments and
agencies; and

Whereas, the Parties to this Agreement are interested in managing the water quality in the
Florida Keys to preserve and improve the aquatic environment and living resources now existing in
the Florida Keys; and

Whereas, the Parties to this Agreement recognize that a comprehensive watershed approach
is needed to reduce nutrients and address water quality issues within the Fiorida Keys; and
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Whereas, a multitude of regulatory, technical assistance, research, and education programs
has been developed and are well coordinated but must be used in combination with incentives and
other non-regulatory tools to form a comprehensive approach to address the full scope of water
quality issues within the Florida Keys; and

Whereas, a substantial leve| of federal, state, regional, local and private resources are being
sought and committed to and a new coordinated approach must recognize and build upon effort and
progress from the work of all of these programs; and

Whereas, the resource management actions referenced in Table (inctuded hereinand
made part of this agreement) of the Florida Keys Reasonable Assurance Document are deemed
effective in improving water quality within the Florida Keys watersheds.

Now therefore, in consideration of the foregoing premises, which are made part of this
Agreement, the Parties hereby agree to the following.

l. Mission

The common mission of the signatories is to reduce the annual discharge of nutrients to the Florida
Keys halo zone waters (WBIDs 6006A, 60068, 6006C, 6009, 6010, 6011A, 60118, 6011 C, 6012A,
6012B, 6012D, 6012E, 6013A, 6013B, 6013C, 6013D, 6014A, 60148, 6014C, 6016, 601 7,6018 AND
6019} in order to protect and enhance the unigue marine environment of the nearshore waters of the
Florida Keys. To this end the signatory stakeholders agree to:

1. Work together to assess anthropogenic sources of total nitrogen and total phosphorus being
discharged to the halo zone waters;

2. Work individually to optimize reductions of locally generated nutrient concentrations in the
tocal halo zones;

3. Work collaboratively to minimize discharges to waters of these watersheds emphasizing
voluntary, incentive-based programs for protecting the environment and public health; and,

4. Coordinate and collaborate with federal, state, regional agencies/programs, local
governments and interested parties to improve the coordination, use and benefits provided
by existing regulatory, technical assistance, research, and education programs.

Il. Guiding Principles

The signatory stakeholders agree to adopt the following guiding principles in achieving the mission:

1. Use a comprehensive, regionally integrated management approach to address Class |l
marine water quality standards for halo zone waters and encourage timely implementation of
proposed and planned management actions within the Florida Keys watersheds.

2. Focus on management approaches which are technically feasible, economically practicable,
and protective of the environment and public heaith.

3. Implement wastewater management actions — including wastewater collection, treatment and
disposal practices — as required by Chapter 33-395 as a primary management practice for
reducing nutrient discharges to the haio zone waters.

4. Implement stormwater management actions — including regulations, design standards and
criteria, education programs, collection systems and treatment facilities, and O&M activities —

Page 2 of 7





CONCEPT DRAFT
April 24, 2007

to the maximum extent practicable throughout their watersheds to achieve Class [l water
standards in the halo zone waters.

5. Maximize the efficient coordination of federal, state, and regionat agency resources and
programs, and local resources and avoid unnecessary duplication of efforts

6. Where appropriate, pursue oppertunities for joint projects that provide more cost effective
solutions and may make better use of consoclidated and coordinated funding of projects.

7. Seek reasonable, incentive based solutions that can be embraced by leaders and
stakeholders in the Keys communities and at all levels of government.

8. Develop consensus measures of success that include monitoring of the progress of
management actions.

9. Achieve results that satisfy regulatory requirements.

10. Employ water quality monitoring to measure the effectiveness of implemented water quality
improvement measures.

11. Continue to make good faith efforts in funding incentive-based programs.

12. Participate in annual reporting activities that demonstrate successfui reduction of nutrient
discharges.

lll. Organization

The signatories, through their own individuat efforts, combined with interlocal cooperation and the
integrated efforts of numerous federal, state and local programs, have created a fabric of regulatory,
operational, capital construction and educational programs that function coffectively as an integrated
management plan for the multiple watersheds in the Florida Keys.

While no designated leader or management committee exists for this informal watershed plan, there
are a number of oversight entities that provide guidance and leadership including:

= DCA (by virtue of the Keys' designation as a Area of Critical State Concern);
* Florida Keys National Marine Sanctuary Steering Committee
= Sanctuary Advisory Committee

Primary planning activities have been accomplished by the individual stakeholder governments for
their jurisdictional areas. These planning activities have received a defacto integration effort through
a number of studies, regulations and overlay planning including:

= Monroe County Sanitary Wastewater Master Plan;

= Monroe County Stormwater Master Plan;

= Florida Keys Carrying Capacity Plan;

» FDEP’s wastewater and stormwater management regulations;

» Chapter 9J-5, Comprehensive Growth Management {monitored by DCA); and
= Chapter 99-395, Florida Statutes,

The combination of wastewater and stormwater regulatory programs, supplemented by the multiple
leadership entities, will continue to address the specific impairments to water quality recognized at
the time of signature.
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This agreement appiies only to the currently identified nutrient impairment in the haio zone WBIDs.
of the halo zone WBIDs will be addressed through a separate agreement(s} and the participation of .

IV. Education, Cutreach and Implementation

For the signatory stakeholders to accomplish their mission, education on the issues and soluticns,
including effective transfer of knowledge and technology, are essential components of
implementation of the efforts of the Technical Working Groups.

V. Stakeholder involvement and Commitments

For the signatory stakeholders to be successful, the involvement of stakeholders is critical. As part of
this framework agreement, a process for stakeholder involvement is developed and will be
implemented by the signatories.

Specific commitments of the signatory stakeholders are referenced in Table of the Florida Keys
Reasonable Assurance Document by individual stakeholder.

V1. Measures of Success

Water quality issues in the Florida Keys watersheds have developed from various inputs over an
extended period of time. Successfully addressing these issues wili require sufficient time to
implement management changes and evaluate their effect.

The signatories will make a good faith effort in implementing the projects and management activities
referenced in the FKRAD to restore and maintain water quality conditions to the fevels set forth in the
FK Reasonahle Assurance Documentation.

This commitment is based on mutual cooperation, shared objectives, faimess, and the support and
participation from the Parties to this Agreement.
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We the undersigned Stakeholders agree, on August XX, 2007 to the foregoing
Florida Keys Watersheds Stakeholder Agreement:

City of Key Colony Beach County of Marathon s o

Name, Title Name, Titie

City of Key West Florida Parks Service

Name, Title Name, Title

City of Layton Islamorada, Village of the Islands

Name, Title Name, Title

City of Marathon United States Navy

Name, Title Name, Title

Florida Keys Aqueduct Authority Key Largo Wastewater Treatment District
Name, Title Name, Title
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We the undersigned Agencies and Programs agree, on August XX, 2007 to
support the foregoing Florida Keys Watersheds Stakeholder Agreement:

Florida Department of Environmentalt Protection
Director, South District
Jon Inglehart

United States Environmental Protection Agency,
Region IV
Name, Title

Florida Department of Community Affairs
Name, Title

United States Army Corps of Engineers
Jacksoenville District
Name, Title

Florida Department of Health
Bureau of Onsite Sewage Programs
Gerald Briggs, Title

South Florida Water Management District
Carol Whele, Executive Director

Agency or Program
Name, Title

Agency or Program
Name, Title

Agency or Program
Name, Title

Agency or Program
Name, Title

Agency or Program
Name, Title

Potential Candidates for Inciusion:

- Everglades & Dry Tortugas Nationat Parks *

- Florida Keys Environmental Fund *

- Florida Keys National Marine Sanctuary *

interested Party
Name, Title

- Florida Keys National Wildlife Refuges — USF&WS *
- Florida Freshwater Fish and Game Conservation Commission

- National Marine Sanctuaries Program - NOAA *

- Sanctuary Advisory Council - FKNMS *
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We the undersigned Interested Parties agree, on August XX, 2007 to endorse
the foregoing Florida Keys Watersheds Stakeholder Agreement:

Audubon of Florida
Name, Title

Sierra Club
Name, Title

Isaac Walton League of America
Michael Chenoweth, National Director

Florida International University
South Florida Ecosystern Restoration Task Force
Name, Title

Earth Justice
Name, Title

The Nature Conservancy
South Florida/Florida Keys Program
Name, Title

Florida Keys Visitors and Convention Bureau
Name, Title

Thousand Friends of Florida
Name, Title

Monrce County Commetcial Fishermen
Name, Title

Interested Party
Name, Title

Reef Relief
Name, Title

Interested Parly
Name, Titie
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BMP Treatment Calculation:
Load Delivered = [(Qsyrass + QinF) + Qeme (1-%REMswmp)] (Ccomposite)(K)
Infiltrated Runoff and BMP Discharge Are Included
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Baseline = 1999

FLOW TN TP

Stakeholder EDUs (MGD) (Ibs) (Ibs)
FDOT 0 0 0 0
FLORIDA STATE PARKS 922 0.13 8,223 2,324
ISLAMORADA 9,087 1.44 90,173 26,361
KEY COLONY BEACH 861 0.14 8,391 2,517
KEY WEST* 22,452 2.98 | 181,617 54,485
LAYTON 132 0.02 931 279
MARATHON 9,012 1.46 | 100,419 26,659
UNINCORPORATED COUNTY* 35,851 5.01 | 306,049 91,624
U.S. Navy TBD TBD TBD TBD
Grand Total 78,316 11.18 | 695,803 | 204,249
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Baseline = 1999

Baseline

voL TP DP TKN | NOX ™

SIANEROIERIER (acf)y | (b) (Ib) (Ib) (Ib) (Ib)
FDOT TBD| __7BD| __1BD| _7BD| ___TBD| _ 78D
FLORIDA STATE PARKS | 73,229 | 43,241 | 23,07 | 189,100 | 85,774 | 274,873
ISLAMORADA 5063 | 3292 | 1625| 16,333 | 6,546 | 22,880
KEY COLONY BEACH 291 219 107 1,108 371 1,479
KEY WEST* 4873 | 3433 1602| 17,017 | 6785| 23802
LAYTON 149 85 43 415 103 608
MARATHON 5,550 3,744 1,804 18,044 6,765 24,809
UNINCORPORATED* 49,708 28,951 15,994 | 122,693 56,648 | 179,342
U.S. NAVY TBD TBD TBD TBD TBD TBD
Grand Total 73,029 | 43,241 | 23407 | 189,100 | 85,774 | 274,873
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Baseline = 1999

sw WW | TOTAL | sw WW | TOTAL
P TP TP ™ ™ ™
STAKEHOLDER (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
FDOT TBD TBD TBD TBD TBD TBD
FLORIDA STATE PARKS 3,516] 2324 5840 21954 8223 30,177
ISLAMORADA 3,292 26,361 29,653 22,880 90,173] 113,053
KEY COLONY BEACH 210] 2517 2,737 1479 8391 9,870
3,433 54485 57,919 23,802] 181,617 205,419
85 279 364 608 931] 1,539
3,744] 26,659 30,403 24,809 100,419] 125,227
UNINCORPORATED* 28,951 91624 120,575 179,342 306,049 485,391
U.S. NAVY TBD TBD TBD TBD TBD TBD
Grand Total 43,241 204,249 247,490 274,873 695,803 970,676

*Includes U
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=" Model Delineation Process Considerations
v Bubble WBID Boundaries
v Stakeholder Political Limits
v' Marine Passes/Cuts

® 20 Individual Models

= Variable Model Sizes
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STUDY_ AREA GPD_EDU STUDY_AREA GPD_EDU
Cudjoe Key 110 Windley Key 150
Ocean Reef Club 112 Lower Matecumbe 151
Rock Harbor, PAED 16 115 PAED 17 155
Long Key/Layton 116 Upper Sugarloaf 156
Bay Point 119 Plantation Key 158
Tavernier, PAED 15 125 Bahia Honda/Ohio Key 160
Big Pine Key 132 Marathon Primary 160

132 PAED 22 160

134 PAED 21 160
Little Torch Key 135 Upper Matecumbe 167
PAED 19 & 20 143 Stock Island 168
Ramrod Key 146 Marathon Secondary 172
Boca Chica 149 Lower Sugarloaf 181
Summerland Key 149 Big Torch/Middle Torch Key 200

Baseline = 1999
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WWT Method BOD [TSS [TN |TP

Cesspool 180| 180 30 6
Septic Tank/Drainfield 5 5[ 20 5
ATU/Drainfield 5 5 20 5
OWNRS 5 5 5 1
Secondary Treatment 20| 20| 20 5
Advance Secondary 5 5[ 10 1
Advanced Wastewater Treatment 5 5 3 1
BAT 10 10 10 1
1Q Part Il 10| 10[ 10 6
1Q Part Il 5 5| 10 6
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R_STATION |SOURCE|REC YRS|R AVG|R DRY|R WET
RS-02 [Key West SFWMD 92| 38.90] 31.61] 44.79
RS-04 [Marathon SFWMD 24 37.21] 27.79] 44.25
RS-06 |Long Key SFWMD 20| 41.73] 34.33] 47.78
RS-07 |Lignumvitae |Earthinfo 34| 39.77] 31.71] 46.16
RS-09 |Tavernier SFWMD 63| 44.11] 32.25] 52.79
TPTS SFWMD 9
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Land Use LU Code| DCIA [ TP DP TKN N

Forest, Open, Park VAC 0.5%] 0.22 0.09 0.92 0.32
Agriculture, Golf Course AGR 0.5% 0.34 0.23 1.74 0.58
Low Density Residential LDR 10.0% 0.35 0.19 1.34 0.63
Medium Density Residential MDR 30.0% 0.30 0.15 1.50 0.51
High Density Residential HDR 50.0% 0.27 0.12 1.24 0.40
Commercial COM 90.0% 0.21 0.09 1.36 0.46
Industrial IND 70.0% 0.28 0.20 147 0.40
Urban Open REC 0.5% 0.13 0.04 1.00 0.58
Waterbodies & Watercourses WTR 25.0% 0.16 0.11 0.58 0.40
FDOT Roadways HWY 90.0% 0.40 0.15 1.51 0.34
County Roadways HWY

ic Facilities®
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BMP_DESC TP TDP NOX TKN TN

1 Extended Dry Detention 25% 0% 0% 15% 10%
2 Wet Detention 45% 65% 25% 35% 30%
3 Retention 95% 95% 95% 95% 95%
4  Swales 40% 15% 15% 30% 20%
5 Retention Swales with Wet Detention 80% 88% 76% 2% 74%
6  Bioretention 7% 74%

7 Water Quality Inlets and Baffle Boxes 35% 0% 5% 0% 5%
8 Infiltration Drainfields 65% 83%
9 Modular Treatment System 90% 77%
10 Porous Pavement 65% 83%
11 Sand Filters 33% 0% 46% 21%
12 Stormwater Wetlands 49% 28%

[
w

Alum Treatment
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‘Central Florida Bay Zone I

Eastern Florida Bay Zone
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Nitrate Concentrations (uM) 1995-2004
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Water Quality Datasets
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Model 1N - TP Profile
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Model 7S - TP Profile
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Florida Keys Reasonable Assurance Documentation Program

TECHNICAL WORKING GROUP MEETING NUMBER 6
Marathon Government Center, Room 104
2796 Overseas Highway, Marathon, Florida 33050
June 29, 2007 + 9:30 AM — 1:30 PM

Draft Agenda
l. WELCOME Scott McClelland
I. REVIEW OF RECENT CONSENSUS ITEMS Scott McClelland
II. IDENTIFIED MANAGEMENT ACTIVITIES AND REDUCTIONS Steve Lienhart
A. Wastewater Treatment
= Practices

= EDUs and Loadings
= Potential Wastewater Nutrient Load Reductions

B. Stormwater Management
= Natural Loads
= Anthropogenic Loads
= Potential Stormwater Nutrient Load Reductions
= Deviation from Natural Loading

Status of WBIDs Models
Status of Canal Models
What All of These Numbers Really Mean

mo o

IV. CRITICAL STAKEHOLDER DECISIONS Scott McClelland
A. Three RA Documents — Who Participates in Each?
B. Stakeholder Agreements — Who Participates?
C. Support from Other Interests?

V. INITIAL DRAFT OF STAKEHOLDER AGREEMENTS Steve Lienhart
A. Review Comments
B. Necessary Modifications
C. Timing on the Second Draft of the Agreement

VI. FKRAD DOCUMENTS Scott McClelland
A. Table of Contents Review
B. Stakeholder Information
C. Drafting and Stakeholder Review Process and Schedule

VIl. ACTION ITEMS Steve Lienhart
A. Final Stakeholder Summary Comments
B. Comments on the Draft Stakeholder Summary

C. Future Meetings
= TWG Meeting 7 — July 25, 2007
» TWG Meeting 8 — August 23, 2007
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Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 6
June 29, 2007

Meeting Minutes

This is a summary of the sixth Technical Working Group (TWG) Meeting held June
29, 2007 at the Marathon Government Center among the Florida Department of
Environmental Protection (FDEP) and representatives of stakeholders that comprise
the TWG. The purpose of the meeting was to discuss the preliminary identified
nutrient load reductions predicted and the process to complete the FKRAD
documents. The meeting was attended by representatives of City of Layton, City of
Marathon, City of Key West, Florida Department of Health, U.S. EPA, Village of
Islamorada, and FDEP. A copy of the meeting agenda and sign-in sheet are appended
to this memo

DISCUSSION

Identified Management Activities and Estimated Nutrient Reductions

L Model inputs (total nitrogen and total phosphorus) for wastewater loads,
stormwater loads, base loads, and realistic management actions were
discussed for stakeholders that were fully or partially committed to meet the
2010.5 requirements. These loads represent natural and anthropogenic loads.

u There has not been living resource quality targets identified that links the
relationship between living resources and nutrient loads. Reasonable
assurance will be measured more by administrative benchmarks than by
quantitative ones.

u Significant nutrient reductions are projected for Key West as a result of the
AWT and disposal of wastewater through deep injection wells.

u Percent nutrient reductions Key Colony and City of Layton are also
significant.

u The reason why stormwater loads are not accounted for Key Largo WTD

(KLWTD) is that KLWTD’s mission is treat wastewater. Monroe County is
responsible for stormwater management within KLWTD'’s area.

u Management actions and nutrient reductions for Islamorada have not been
accounted for because Islamorada has not made a final decision regarding
wastewater treatment. A meeting will be held on July 24, 2007 in Islamorada
to decide between building its own facility and connecting to its wastewater
system to KLWTD. Islamorada will be able to demonstration 100%
wastewater load reduction if it decides to connect to KLWTD treatment, or
demonstrate less than 100% wastewater load reduction if it decides to dispose
wastewater by means of shallow well injection.
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There are no nutrient reductions projected for FDOT because it has not yet
committed itself to management actions are associated with specific treatment
quantities.

A question was raised on how nutrient reductions in bridges throughout the
Keys will be factored? The issue is not how the bridges will be factored, but
the lack of management practices at the entrances and exits of the bridges to
capture and treat runoff. It is much more cost effective to treat runoff at the
entrances and exits of bridges than it is to capture and treat runoff throughout
the bridge decks.

The most cost effective management practices for reducing nutrient loads to
near shore waters are stormwater management practices. The practices could
reduce other contaminants besides TN and TP.

Florida State Parks comprised mainly of natural land - most of load could be
due to natural components

Monroe County Composite includes portions of unincorporated Monroe
County that is undeveloped and that produces approximately half of
stormwater load.

As of June 29, 2007, the commitments to which the stakeholders have agreed
result in total nitrogen (TN) and total phosphorus (TP) reductions of 32% and
36%, respectively, for the Florida Keys as a whole. These composite
reductions might not be sufficient to prove reasonable assurance.

Current wastewater practices in the Florida Keys contribute most of the
nutrient loads introduced into the near shore waters.

Modeling of nutrient loads to the near shore waters will consider shallow well
injection as a direct discharge. Despite the treatment, this conservative
approach will yield results more favorable to the reasonable assurance
process.

Critical Stakeholder Decisions

Two options for the FKRAD are 1) to produce one document that highlights a
cooperative approach among stakeholders or 2) produce separate documents
that highlight the efforts of those stakeholders that have made substantial
commitments towards nutrient load reductions.

As a result of the commitments, associated load reductions, and inconsistent
levels of assurance throughout the Florida Keys, the viable option appears to
be to proceed by creating three separate documents: one reasonable assurance
document for Key West, another for Key Largo, and one information
document for the central Keys. The commitments received as of June 29, 2007
and the geography of the Florida Keys indicate that this option will have the
greatest chance for success for communities that have made strong
commitments for nutrient reductions.

Page 2





Florida Keys Reasonable Assurance Documentation
Charter Meeting Minutes

So far, Key West can build a case of good reasonable assurance. Key Largo
can also provide a case for reasonable assurance. Although the Central Keys
has had a legacy of growth, it can only provide an information document with
little reasonable assurance on the nutrient load reductions.

If Islamorada decides to connect to KLWTD, it will be included in the Key
Largo RA document. Although Layton and Key Colony have made strong
commitments towards establishing reasonable assurance, they will probably
be placed under the Central Keys information document because of their
geographic location. If Layton and Key Colony were isolated like Key West
and Key Largo, they could prove reasonable assurance and be placed under a
separate document from the rest of the Keys.

If TMDL would be in place, Layton and Key Colony would not be required to
implement further activities until all other stakeholders come up to the same
level.

What Do We Do Now?

The Central Keys have until July 15t to make a final decision on their 2010.5
commitments. The most important commitment at this point is wastewater
management practices. Unless the Central Keys are willing to commit to
2010.5 by July 15th, an information document will be created for them that will
result in TMDL. A lack of commitments (signatures) results in a limited RA.

By proving reasonable assurance, stakeholders control the time period for the
implementation of projects and the manner in which the projects are
implemented. In a TMDL, the state and federal government control the
destiny of stakeholders. Fines are levied on stakeholders by regulating
agencies if project are not implemented on time.

TMDLs and subsequent basin management action plans (BMAPs) are also
challengeable by third parties (if they think the TMDLs are too lax) whereas
the Reasonable Assurance Documentation is not challengeable.

Discussions about the repercussions of a TMDL should be carried out at
council level. Stakeholders have to measure the costs associated with
complying and not complying with a TMDL.

Chapter 99-395, Laws of Florida, apply in both the RAD and TMDL.
However, more penalties will levied on stakeholders in addition to those in
Chapter 99-395 in a TMDL scenario. Also, the TMDL may (at least in theory)
require even greater load reductions than the RAD.

Suggestions were voiced by the TWG about quantifying the dollar figures
associated with TMDL penalties in order to make residents and council
members aware of the consequences.

Regulators are faced with the reality that there will be difficulties in having
landowners pay the costs of high connection fees to a centralized sewer system
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and installing ATU facilities, in the case that the centralized sewer system is
not provided by the 2010 mandate deadline. The TWG needs to make
landowners aware of the consequences about not meeting the 2010 mandate
deadline.

Another issues with associated with the enforcement of the 2010 mandate in
the Florida Keys is that some properties are not big enough for ATU facilities.

The TWG feels that there is a lack of education among Florida Keys residents
regarding the importance of going the reasonable assurance route and the
consequences associated with the TMDL route. The TWG suggested issuing a
press release to educate residents about the reasonable assurance document
and the importance of stakeholder commitments.

In the end, commitments on wastewater practices must be made by all
stakeholders in either the RA or TMDL scenario. According to the consent
decree between EPA and Earthjustice, the nutrient TMDLs for the Keys are
due in 2011, so if the 2010 mandate is not met, the TMDL is will be imposed by
EPA in 2011 anyway!

Draft documents (two RAD and one information document) will be
distributed for review towards the end July. Final documents with signed
stakeholder agreement will be sent for state approval on August 30, 2007.

As of June 29, 2007, FDEP has not received comments on the stakeholder
agreements.

Initial Draft of Stakeholder Agreement

The intent of the stakeholder agreement is to identify the participants,
including regulators, programs, and other interests, define management
activities, establish responsibilities, identify anticipated benefits, and confirm
participation through signatures.

Since the most successful option appears to be three documents, the
agreements will likely be geographically differentiated. Further, the Keys
does not have a centralized management entity that can track the progress of
all reporting stakeholders; therefore, agreements will be structured such that
implementation of management activities will be carried out by their
respective stakeholders and progress reports will be submitted by individual
stakeholders.

Working Schedule

The next TWG is tentatively scheduled for July 25, 2007.
FKRAD Document
O Finalize stakeholder summaries: end of June

O Digital Release of Draft FKRAD: end of July
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Digital Release of Interim Document: August

O

O Digital release of final FKRAD: September

O Distribution of Final Printed FKRAD: September/October
O

u Stakeholder Agreement
O Release of initial draft agreement: April
O Release of interim draft agreement: June
O Distribution of final agreement: August
O Execution of final agreement: September
Next Meeting

u Technical Working Group meeting 7: July 25, 2007 at the Marathon
Government Center
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= Model Delineation Process Considerations
= 20 Individual Models
= Variable Model Sizes
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Water Quality Datasets

1995 June 2000 Now
AN EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEpEEEE
Initial Monitoring Enhanced Monitoring
Stations Network Stations Network

Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation






Florida Keys Reasonable Assurance Documentation

WBIDs
Model
Development

WBIDs
Model
Coverage
Development

Initial Final
Stakeholder Stakeholder
Inputs Inputs
Initial Final
WBIDs WBIDs
Model Model
Inputs Inputs
Initial Initial
WBIDs WBIDs
Model Model
Simulations Simulations

Secure

Stakeholder

Approval
?

Florida Keys Reasonable Assurance Documentation

FKCCS
Canal
Models

Finalize
Canal
Models

Prepare
Canal
Models
Inputs

Insert In
Reasonable
Assurance

Document

Canal
Models
Simulations






1.
2.
3
4
)
6.
7.
8.
9.

Finished
Finished
Finished
Finished
Finished

Florida Keys Reasonable Assurance Documentation

KEY WEST TN (Ibs)
Wastewater Load 175,242
Stormwater Load 20,852
Base Load 196,094
Management Actions -175,242
Net Load 20,852

Projected Reduction 89%

KEY COLONY BEACH TN (Ibs)
Wastewater Load 8,244
Stormwater Load 1,516
Base Load 9,760
Management Actions -4,122
Net Load 5,638

Projected Reduction 42%

TP (Ibs)
52,573
2,930
55,503
52,573
2,930
95%

TP (Ibs)
2,473
225
2,698
-2,061
637
76%

LAYTON
Wastewater Load
Stormwater Load
Base Load
Management Actions
Net Load
Projected Reduction

KEY LARGO WTD
Wastewater Load
Stormwater Load
Base Load
Management Actions
Net Load

Projected Reduction

TN (Ibs) TP (Ibs)

1,157 347
552 78
1,709 425
-578 -289
1,131 136

7132163 38,326
0 0

132,163 38,326
-132,163 -38,326

34% 68%

TN (lbs) TP (Ibs)

0 0
100% 100%
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MARATHON
Wastewater Load
Stormwater Load
Base Load
Management Actions
Net Load

Projected Reduction

TN (Ibs) TP (lbs)
99,658 26,431
23,787 3,565

123,445 29,996
-18,791  -8,072
104,654 21,924

15% 27%

ISLAMORADA

Wastewater Load
Stormwater Load
Base Load
Management Actions
Net Load

Projected Reduction

TN (Ibs) TP (Ibs)
789,695 26217
20914 2,978
110,609 29,195

110,609
0%

29,195
0%

FDOT
Wastewater Load
Stormwater Load
Base Load
Management Actions
Net Load

Projected Reduction

TN (Ibs) TP (Ibs)

0 0
24,014 5192
24,014 5,192
24,014 5192

0% 0%
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Baseline Reduction Net

Facility TN (lbs) TP (lbs) | TN (bs) TP (lbs) | TN (lbs) TP (Ibs)
WW  [Key West 5,274 1,582 5,274 1,582 0 0
Boca Chica 10,384 3,115 0 0 10,384 3,115
Saddle Bunch 0 0
Subtotals: 15,658 4,697 5,274 1,582 10,384 3,115
SW |Key West 2,929 506 0 0 2,929 506
Boca Chica 15,595 3,154 0 0 15,595 3,154
Saddle Bunch 0 0
Subtotals: 18,524 3,660 0 0 18,524 3,660
Both |Key West 8,203 2,088 5,274 1,582 2,929 506
Boca Chica 25,979 6,269 0 0 25,979 6,269
Saddle Bunch 0 0 0 0 0 0
TOTALS 34,182 8,357 5,274 1,582 28,908 6,775

Florida Keys Reasonable Assurance Documentation






Baseline Reduction Net

Park TN (lbs) TP (bs) | TN (lbs) TP (lbs) | TN (lbs) TP (lbs)
Bahia Honda 800 240 400 200 400 40
Curry Hammock 762 228 14 7 748 221
Dagney Johnson
(Key Largo Hammaock) 948 271 - - 948 271
Zachery Taylor 60 18 - - 60 18
Indian Key 158 47 - - 158 a7
Pennekamp 6,252 1,759 2,134 547 4,118 1,212
San Pedro (Underwater) - - - - - -
Lignumvitae Key 100 29 - - 100 29
Long 233 70 116 58 117 12
Windley Key 354 106 - - 354 106

All Parks 9,667 2,768 2,664 812 7,003 1,956

28%
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KEY LARGO WTD TN (Ibs) TP (lbs)
Wastewater Load 132,163 38,326
Stormwater Load 0 0
Base Load 132,163 38,326
Management Actions -132,163 -38,326
Net Load 0 0

Projected Reduction 100% 100%

FKAA/Monroe Co TN (lbs) TP (Ibs)
Wastewater Load 291,331 87,199
Stormwater Load 153,705 23,934
Base Load 445,036 111,133
Management Actions -22,714 -2,453
Net Load 422,323 108,680

Projected Reduction 5% 2%

CONSOLIDATED TN (Ibs) TP (lbs)
Wastewater Load 423,494 125,525
Stormwater Load 153,705 23,934
Base Load 577,199 149,459
Management Actions -154,877  -40,778
Net Load 422,323 108,680

Projected Reduction 27% 27%
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Key West

RA Document

TN (Ibs) TP (Ibs)

Wastewater Load 822,814 240,732
Stormwater Load 286,315 46,142
Base Load 1,109,129 286,874
Management Actions -350,999 -103,003
Net Load 758 1838

Projected Reduction

Natural Plus Anthropogenic Loads

Florida Keys Reasonable Assurance Documentation

Key Largo
RA Docu mery

Central Keys
Information Document

Layton

Key Colony Beach
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Submit
State EPA
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Florida Keys Reasonable Assurance Documentation

10





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

11





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

12





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

13





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

14





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

15





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

16





Florida Keys Reasonable Assurance Documentation

Florida Keys Reasonable Assurance Documentation

17












Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting Minutes

Florida Keys Reasonable Assurance Documentation
Technical Working Group Meeting 7
November 2, 2007
Meeting Minutes

This is a summary of the seventh Technical Working Group (TWG) Meeting held
November 2, 2007 at the Marathon Government Center between the Florida
Department of Environmental Protection (FDEP) and representatives of stakeholders
that comprise the TWG. The purpose of the meeting was to discuss the water quality
targets and modeling results, canal models, draft documents, identified management
activities, and critical stakeholder decisions. The meeting was attended by
representatives of City of Layton, Florida Department of Transportation, U.S. EPA,
Department of Community Affairs, Key Large Wastewater Treatment District, Village
of Islamorada, Monroe County, and FDEP. A copy of the meeting agenda and sign-in
sheet are appended to this memo.

DISCUSSION

Water Quality Targets and Modeling Results

m CDM/URS developed 20 individual spreadsheet models with variables that
depend on several factors, such as water depth. These models were based on the

work done during the development of the Florida Keys Carrying Capacity Study
(FKCCS).

m The model sets up 12 rings around the shoreline of each island that range from 100
to 12,100 meters away from the shoreline. The Zone of Interests for modeling
results will be 500 meters away from the shoreline. The distance of the Zone of
Interest from the shoreline, relative to the overall range of the models, is small. The
analysis method for assessing water quality impacts, based on stakeholder input,
indicates that stakeholders are implementing the necessary activities to control and
improve nearshore water quality.

m Model results were presented for Total Nitrogen (TN) and Total Phosphorus (TP).
The model results included TN and TP loads from natural conditions, baseline
condition (Year 1999), and 2015 projected conditions at 100 and 500 meters away
from the shoreline. In some cases there is a significant increase from natural
conditions to baseline (baseline condition is considered to be the worst case
scenario). Some areas meet the TN and TP target conditions at 100 meters from the
shoreline, but all meet the target conditions at 500 meters from the shoreline.
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m The TN target was set at 10pg/L above the natural condition and the TP target was
set at 2pg/L above the natural condition. The TP results are small and in most
cases are below the TP detection limits.

m Variability of TN and TP under natural conditions among the various models is
due to the variability of the land mass, bathymetry of the nearshore water bodies,
and variability in geography. The northern Keys have water bodies that are
entrapped by the Florida peninsula, while the southern Keys have open water
bodies. The entrapped water bodies in the northern Keys are not flushed like the
water bodies in the southern Keys are. The variability in TN and TP is also evident
from the boundary condition (measured values), where TN and TP values are
higher in the northern Keys and lower in the southern Keys.

m Baseline condition contains the Keys” addition to the natural conditions. FDEP is
still working on the modeling results for a few areas, such as Boca Chica,
Saddlebunch, and Big Pine. So far there are three reasonable assurance documents
(RADs). Southern Keys RAD (Key West and Stock Island area), Central RAD
(Marathon, Key Colony Beach and Layton), and Northern (Islamorada and Key
Largo - Monroe County). There is still work with the Navy on Boca Chica and
with Monroe County on Saddlebunch and Big Pine.

m Results indicate that by implementing management conditions, the Keys is moving
in the right direction to provide reasonable assurance.

m Management summaries for each stakeholder will include a table with loading
reductions associated with management activities that each stakeholder has
committed to.

Canal Modeling

m Monroe County identified all canals in the Florida Keys, from Card Sound Road to
Key West, and numbered the canals from north to south.

m Part of the FKCCS was to find out what happens to the canals. FDEP worked with
Monroe County to identify 10 representative canals from one end of the keys to the
other. The northern RAD contains 5 canals, the central RAD contains 5 canals, and
there were none chosen in the southern RAD.

m There are three main canal configurations: (1) simple configuration is characterized
by a linear channel, (2) moderately complex configuration characterized by a
trifurcated channel, and (3) complex configuration characterized by multiple
branched channel.

m Canal model results for TN and TP were presented and indicate substantial
reductions in nutrient concentrations. The reductions can be attributed to
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improved canal flushing methods and implementation of central sewer system.
Canal model results, therefore, complement the nearshore water quality modeling
results and provide a stronger argument for reasonable assurance.

m What about coliform bacteria? Do canal modeling results address coliform
bacteria? Removal of other pollutants, such as coliforms bacteria, would be an
ancillary benefits to removal of nutrient loads by wastewater treatment and
elimination of septic tanks. There are other potential pollutants that could be
removed from the nearshore waters and canals through the implementation of
management activities. Water quality and canal modeling focused on nutrients
(TN and TP) and did not quantify baseline and reduction of other pollutants.
Therefore, modeling results do not provide definitive statements about other
nutrients. The RAD is parameter (nutrient) specific and provides reasonable
assurance for nutrients only.

m There are other inherent problems with canals that prevent the RAD committee
from presenting definitive statements about reductions in pollutants other than
nutrients. Canals have poor circulation and flushing, so that water quality in canals
varies from one day to another. In addition, pathogens and bacteria associated
with human activities can be introduced into the canals by the natural environment
(birds) whose activity is hard to control.

m From a nutrients standpoint, water quality modeling has made a positive
demonstration that nutrients loads are significantly improved. No such statements
are made about other pollutants, such as coliforms since they were not modeled.
The RAD includes statements indicating that there are ancillary benefits that have
not been quantified, but that indicate that the management activities will reduce
loadings of other pollutants.

m Mr. Richard Harvey strongly recommended going over results with EPA water
quality control group before presenting results to stakeholders.

m The 1998 impaired water list included the Florida Keys as impaired for nutrients
and this is the reason why RAD is nutrient specific. In the event that the RAD is
approved, the RAD does not relieve FDEP from implementing a TMDL for other
parameters.

m EPA and FDEP have separate sets of guidelines for establishing reasonable
assurance. However, once the RAD is submitted to EPA Region IV, it will be
distributed to all other EPA regions that will then have a chance to challenge the
RAD and jeopardize the success of the RAD. The RAD committee established early
on that the Keys are different from any other state, except maybe Hawaii. There
are no other areas in the contiguous United States that have similar conditions to
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the Keys (small watershed and large receiving water). Therefore, approval of the
RAD does not set precedence in any other state, except maybe Hawaii.

Overview of FKRAD
m There are expected to be three documents:

- Southern Keys RAD - will provide reasonable assurance for Key West, Stock
Island, and possibly Boca Chica

- Central Keys RAD - will provide reasonable assurance for Marathon, Key
Colony Beach, and Layton

- Northern Keys RAD - will provide reasonable assurance for Islamorada and
Monroe County (Key Largo Wastewater Treatment District)

- All other areas in the Keys will be included under the Technical Reference
Document

m The three RADs will contain the following sections: Executive Summary,
Background, Description of Impaired Waters, Description of Water Quality Targets,
Description of Proposed Management Activities, Schedule to Achieve Water
Quality Targets, Procedures for Monitoring and Reporting Results, Proposed
Corrective Actions, and Exhibits.

m The Background will include a statement indicating that the Keys are different from
any other area in the contiguous U.S.

m A Technical Reference Document will also be made part of the RAD by reference
and will include Governing Regulations, Water Quality, Living Resources,
Stakeholder Summaries, Management Practices, Models and Simulations, Public
Involvement Program, and Bibliography.

Identified Management Activities and Estimated Nutrient Reductions

m The model underestimates load reductions from management activities and
assumes maximum pollutant discharge into the nearshore waters in an effort to
provide a stronger reasonable assurance. Despite the conservative assumptions,
the results indicate that activities will significantly reduce nutrient loading. For
example, the model considers shallow well injection and irrigation as direct
discharge.

m Nutrient model inputs from wastewater, stormwater, base loads, and management
actions represent natural and anthropogenic loads. Current wastewater practices
in the Florida Keys contribute most of the nutrient loads introduced into the near
shore waters.
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m How confident should the Technical Working Group feel over the results obtained
from a spreadsheet model? Is the model resolution adequate to for it to yield
conclusive results? Despite the spreadsheet model appearing too simplistic and not
well calibrated, the model is well documented. Furthermore, management
decisions by stakeholders will be the same regardless of the complexity of the
model.

Critical Stakeholder Decisions

m Management action summaries will likely be submitted to the respective
stakeholders during the week of November 5, 2007.

m The next Monroe County Board of County Commission meeting is scheduled for
November 14, 2007. The Technical Working Group encourages the RAD committee
to attend the meeting since not all commissioners have been involved in the
development of the RAD.

m RAD committee will likely submit the three RADs to FDEP by the end of 2007.

m Even if FDEP and EPA approve the RAD, there are other agencies that can protest
the approval of the RAD. It behooves the RAD committee to present the RAD to
Richard J. Grosso to get a legal opinion on the content of the RAD and the
possibility for administrative or legal challenge.
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® 20 Individual Models

® Variable Model Sizes

" Involved Spreadsheet Models

" Range: 100 to 12,100 meters off the Shoreline
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Natural 1999 Boundary
Community Model ~ Condition | Baseline | 2015 Projected Condition
(ug/) | 100m | 100m :500m:|TN Target (Wg/l)
(hg/h) | (g = (gl =] (ugh)
Key West 1N 169 315 184 ¢ 172 | 179 168
1S 132 275 169 @ 140 :| 142 130
Boca Chica 2N 203 277 H [ 213 194
2S 132 185 H H 142 123
Saddlebunch 3N 208 211 H HIEETE 204
3s 135 150 ] | 145 127
Big Pine 4N 215 227 H [ 225 210
4s 131 140 e H T 131
Marathon 5N 216 251 225 : 217 :| 226 215
5S 127 163 137 1 129 :| 137 125
Marathon 6N 239 258 250 : 240 :| 249 238
6S 125 140 137 i 128 :| 135 125
Layton 7N 389 400 396 : 391 :| 399 389
7S 117 119 118 @ 116 = 127 115
Islamorada 8N 756 782 763 = 756 = 766 754
8S 114 144 119 : 115 :| 124 114
Key Largo 9N 730 738 731 : 730 = 740 729
9s 114 133 118 1 114 :| 124 112
Ocean Reef 10N 336 348 340 : 326 :| 346 321
10S 126 140 132 i 120 | 136 116
Florida Keys Reasonable Assurance Documentation
Natural 1999 Boundary
Community Model Condition | Baseline | 2015 Projected Condition
(g/) | 100m | 100m :500m:|TN Target (o)
(Hg/l) (Mg/) = Mg/ | (ugn)
Key West 1N 9 50 1 : 9 : 11 9
1S 6 48 1z 7 8 6
Boca Chica 2N 11 31 H 3 13 10
2S 7 20 H : 9 5
Saddlebunch 3N 11 12 H 2 13 10
3s 7 11 H : 9 6
Big Pine 4N 10 13 H 0 12 9
4S 5 8 H : 7 5
Marathon 5N 8 16 0 : 8 : 10 8
5S 6 15 8 : 6 - 8 6
Marathon 6N 9 14 10 : 9 = 11 8
6S 5 9 8 : 6 - 7 5
Layton 7N 11 14 12 ¢ 11 & 13 11
7S 6 6 6 : 5 = 8 5
Islamorada 8N 9 16 1 = 9 = 11 9
8S 6 14 10 @ 6 = 8 6
Key Largo 9N 8 10 8 : 8 & 10 8
9s 6 10 6 : 5 = 8 5
Ocean Reef 10N 8 11 9 = 7 = 10 6
10S 7 11 9 i 6 = 9 6
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TP Concentration (ug/l)
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Northern Keys
RA Document

Florida Keys Technical
Reference Document

Southern Keys
RA Document

Central Keys
RA Document
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Wastewater Management
Practices

Stormwater Management
Practices

Regulatory Programs

Elimination of Cesspits
Centralized Wastewater
Services

Upgraded Privately Owned
Wastewater Systems

Class V Deep Injection Well
for Disposal of Wastewater
Effluent (Replacing Existing
Ocean Outfall)

Marine Pump-Out Service for
Moored Boats to Reduce
lllicit Discharges

Retrofitting Existing Drainage
Systems with Stormwater
Treatment prior to Outfall to
Halo Zone Waters
Retrofitting Existing Drainage
Systems with Stormwater
Treatment and Stormwater
Disposal Wells (No Direct
Outfall to Halo Zone)
Incorporation of Treatment
Components in New
Transportation Projects

= Designation as an “Area of
Critical State Concern”

= Local Development and
Redevelopment Regulations

= Enforcement of Chapter 99-
395 Requirements by FDEP
and FDOH

Refer to Exhibit 3

Refer to Exhibit 4

Refer to Appendix A

Florida Keys Reasonable Assurance Documentation

Estimated Annual Wastewater Load

Estimated Annual Anthropogenic

(Ibs/year) Stormwater Load (Ibs/year)
WBID
Total Nitrogen Total Phosphorous Total Nitrogen Total Phosphorous

6014A-N 107,871 34,283 12,589 1,790
6014A-S 62,442 18,797 10,838 1,687
6014B-N 9,191 2,754 3,482 518
6014B-S 23,100 8,775 4,368 625
TOTALS 209,218 64,609 31,277 4,620
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Table 4-2
CENTRAL K

* Conversion to
Wastewater Servicq
*Connection to Cen|
Formal Abandon
System
**  Connection to Cenf
BAT or AWT Treat

EDUs % of Total Area
Management Action Served EDUs Served
(10,993 EDUs) (Acres)
IMPLEMENTED/OPERATIONAL MANAGEMENT ACTIONS
= Elimination of Cesspits* 0
= Elimination of Septic Tank Systems** 281
= Centralized Wastewater System with 625 5.69%
BAT Treatment Facilities et
= Centralized Wastewater System with 204 1.86%
AWT Treatment Facilities '
= Localized Stormwater Treatment 29,56
Systems ’
PLANNED FUTURE MANAGEMENT ACTIONS
= Elimination of Cesspits* 2,502
= Elimination of Septic Tank Systems** 4,835
* Elimination of Private WWTPs*+ 3,601
= Centralized Wastewater System with 543 4.95%
BAT Treatment Facilities )
* Centralized Wastewater System with 10,191 02.71%
AWT Treatment Facilities ' '
= Localized Stormwater Treatment 5366.15

Systems
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