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ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

INTENT

It is the intent of the City Commission through the regulations of this Article to protect,
maintain and enhance both the immediate and long-term health, safety and general welfare
of the community by regulating land development activity with the potential of degrading the
natural resources which exist within the city. More specifically, it is the purpose of this
Article to create a clear compilation of regulatory standards which implement the
environmental goals, objectives and policies of the Lakeland Comprehensive Plan: 2000-
2010. Natural resources will be protected from the adverse impacts of development
through the following:

A. Wellhead and Aquifer Protection
Preserve the quality and availability of safe drinking water by protecting large
capacity wells and areas of high aquifer recharge from the potential of
contamination and degradation due to the proximity of specific land uses or
activities.

B. Surface Water Quality
Maintain standards of water quality and quantity within local bodies of water by
establishing provisions regulating the management of stormwater within the city.

C. Natural Habitat Protection
Preserve environmentally sensitive or beneficial areas including lakeshores,
wetland areas, areas harboring protected species, fisheries and conservation
areas.

D. Floodplain Management
Preserve the natural function of all floodways and floodplain areas and limit the
potential of flood damage by regulating development and land use activities within
the delineated 100-year flood zone.

E. Site Alteration Review
Implement administrative rules which require a review process prior to site
alteration for development. This review process will allow city officials to monitor
actions taken by the landowner or developer to control erosion and siltation and
enforce restrictions upon those creating adverse impacts upon protected natural
habitats.

F. Enforcement, Interpretation, and Definitions
Establish procedures and standards for the enforcement and interpretation of these
regulations.

WELLHEAD AND AQUIFER PROTECTION

APPLICABILITY

The requirements established within this section shall apply in the following conditions:

1. Construction or expansion of a structure or of an impervious surface in close
proximity to a wellhead or within a designated area of high aquifer recharge; and
2. Changes in the use of a structure or site in an area as described above.

34.1




34.02.02.00

34.02.02.01

Amend.4

34.02.02.02

Amend.5

34.02.02.03

34.02.02.04

Amend.5

ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

STANDARDS FOR WELLHEAD PROTECTION

The following standards are to be utilized for the protection of public potable groundwater
resources. It shall be the responsibility of the Community Development Department to
implement the review process associated with this section.

Wellhead Protection Zones

The Community Development Department shall delineate overlay jurisdictions upon city
zoning maps to be known as wellhead protection zones. The wellhead protection zones
shall establish a radius of 500 feet around all public potable water wellheads possessing a
pumping capacity of one million gallons a day or greater. The standards within the
protection zone shall apply to a building site if any part of its total area is contained within
the defined zone.

Prohibited Uses Within Protection Zones

The following uses, temporary or permanent, shall be prohibited:

a. Sanitary landfills and junk yards;

b. Wastewater treatment plants;

C. Petroleum storage and distribution facilities as a primary use and all underground
fuel, petroleum or chemical storage facilities;

d. Dairy farming;

e. Agricultural land treated with a regulated substance which is listed in
Appendix A,

f. Land uses incorporating deep penetration injector wells; and

g. Facilities which store, process, or handle any hazardous, toxic or medical waste.

Restricted Uses

Any commercial or industrial land use, temporary or permanent, which requires the storage,
use or production of any regulated substance in excess of ten (10) gallons in liquid form or
ten (10) pounds in solid form, shall implement and maintain all management standards
described in Appendix A in order to locate within a wellhead protection zone under a
restricted use operating permit. This shall exclude the storage of any routine cleaning or
other maintenance products, provided that all other applicable state and federal regulations
are satisfied. Restricted uses shall include, but not be limited to, the following:

a. Commercial laundry, dry cleaning, dying processes, textile manufacturing;

b. Printing, photographic processing, and paper manufacture;

C. Herbicide, fertilizer and pesticide manufacturing or distribution;

d. Manufacturing or distribution of chemical products, plastics or other general
manufacturing which utilizes substances as identified in Appendix A; and

e. Uses associated with automobile maintenance, storage and repair.

Restricted Use Operating Permit

The restricted use operating permit shall be acquired through fulfilling application
requirements established in Appendix A and shall be issued, enforced and kept on record
by the Water Utilities Department.
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STANDARDS FOR AQUIFER RECHARGE PROTECTION

Based upon most current Southwest Florida Water Management District (SWFWMD)
studies, no areas of high aquifer recharge exist in the city. However, in the event that such
areas are determined by SWFWMD to exist upon a property within the corporate limits, the
city shall reserve the right to limit land use intensity and set specific standards regulating
stormwater management upon the affected parcels.

PREVENTION OF SINKHOLE CONTAMINATION

Sinkholes, sinks and similar karst formations, having direct connection with the aquifer
system, shall be protected from contamination by the following:

Stormwater Contamination

Stormwater runoff shall be prohibited from direct or indirect discharge into any geological
feature possessing unrestricted connection to an aquifer system or any channeling
structure that directly achieves this action. Exceptions may be considered pursuant to
Chapter 17-25, Florida Administrative Code, if pre-development standards of runoff warrant
such an exemption of treated stormwater runoff.

Fill Material

Material to be used for the purpose of bulk fill of an sinkhole cavity shall be clean and free
of the following contaminants:

a. All regulated substances (Appendix A);
b. All petroleum based products including tar and roofing material; and
C. Biological wastes.

SURFACE WATER QUALITY
APPLICABILITY

The requirements established within this section shall apply under the following conditions:

1. Construction of a structure or the alteration of a site;

2. Alteration to the rate, volume, and quality characteristics of stormwater runoff
occurring upon a site; or

3. Increase in the amount of impervious surface area upon a site.

EXEMPTIONS TO STORMWATER MANAGEMENT PROVISIONS

The following land development activities are exempt from the stormwater management
provisions:

1. A single-family or a single duplex dwelling unit;

2. Any structure constructed prior to the requirement for a stormwater plan;

3 Those projects which have received a Southwest Florida Water Management
District permit prior to the adoption of these regulations, including multiple-use
developments which have an approved master drainage plan;

4. Maintenance activity that does not change or affect the quality, intensity, volume, or
location of stormwater runoff upon the site; and

34.3




34.03.03.00

34.03.04.00

34.03.04.01

34.03.04.02

Amend.5

34.03.04.03

Amend.5

ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

5. Actions taken under emergency conditions to prevent imminent harm or danger to
persons, or to protect property from imminent damage (a report of the emergency
action shall be made to the Public Works Department immediately following the
event).

All activities which are exempt, nevertheless, are to be accomplished in a manner which
prevents flooding of adjacent sites and roadways by stormwater runoff.

STORMWATER MANAGEMENT PLAN

A stormwater management plan shall be prepared for each site proposed for development
in accordance with the following:

1. Prior to the issuance of a permit for any construction activity which increases the
area of impervious surface, except that deemed exempt, a stormwater
management plan shall be submitted to the city's Public Works Department for
review and approval.

2. The stormwater management plan shall be made a part of the required site plan for
any proposed alteration, addition, structure or development and shall include the
following:

a. All required information pursuant to Southwest Florida Water Management
District application requirements for the management and storage of
surface waters contained in Chapter 40D, Florida Administrative Codes
(FAC);

b. The location of all bodies of water and jurisdictional wetlands indicated
upon the topographic map required within Chapter 40D, FAC,;

C. Any additional stormwater related information that the city's Public Works
Department finds to be necessary for the proper review of the proposed
activity; and

d. Certification that the plan was prepared by a professional engineer
registered in the State of Florida.

GENERAL STORMWATER MANAGEMENT REQUIREMENTS
Maintenance Of Pre-Development Standards

The characteristics of stormwater conveyed from the site shall, at a minimum, approximate
the volume, quality and intensity that occurred on the site prior to development activity.

Water Quality Standards Of Treated Stormwater

Treated stormwater standards are set forth and hereby adopted within these regulations by
reference to Section 62-25 and Section 62-302 of the Florida Administrative Code.

Compliance With State And Regional Regulations

The design and performance of all stormwater management systems shall comply with the
following State of Florida regulations:

a. Section 62-25, Florida Administrative Code, regulating stormwater discharge;

b. Requirements of the Southwest Florida Water Management District, Section 40D-4
and 40D-40, Florida Administrative Code; and

C. Chapter 373, Florida Statutes.
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Intergovernmental Coordination Of Approval

Prior to approval by the Public Works Department, the stormwater management plan shall
be reviewed and its approval documented by all other governmental authorities having
jurisdiction. Approval by such authorities shall be a mandatory requirement prior to
obtaining a building permit from the city. Government agencies which may have authority
include:

Florida Department of Transportation (FDOT);

Southwest Florida Water Management District (SWFWMD);
Florida Department of Environmental Regulation (FDER);
Polk County Board of County Commissioners (BOCC);
Army Corp of Engineers (ACOE); and

The Environmental Protection Agency (EPA).

~oo0 o

STORMWATER MANAGEMENT SYSTEM STANDARDS
Minimum Design Standards For Stormwater Systems
All structures required as necessary devices within a stormwater management system shall

be designed and constructed so as to conform with the City of Lakeland Engineering
Standards Manual.

Certification Of Established Systems

The design and construction of the proposed stormwater management system shall be
certified as meeting the requirements of this section by a professional engineer registered
in the State of Florida.

Systems Within Phased Developments

In phased developments, stormwater systems for each integrated phase shall be
independently functional unless specific development provisions are approved by the
Public Works Department.

Access To Stormwater Structures

All man-made components within a stormwater management system shall be easily
accessible for maintenance by streets, public rights-of-way or access easements.

Responsibility For Maintenance

It shall be the landowner who is responsible for maintenance of the established stormwater
management system and structures therein unless legal and binding agreements are
established to transfer this responsibility.

NATURAL HABITAT PROTECTION

APPLICABILITY

The requirements established within this section shall apply to all construction or site

alteration activity occurring or proposed upon a site in which the potential exists to impact
protected habitat areas defined in this section or to impact a parcel of undisturbed land.
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CRITERIA FOR THE DETERMINATION OF PROTECTED HABITAT BOUNDARIES

It shall be the responsibility of the developer or landowner, the city and all effected
regulatory agencies to establish to what extent protected habitat exists upon a site prior to
development or site alteration activity. Delineation of a protected habitat area shall be
based upon the following criteria:

Protected Lakeshores

Protected lakeshores shall exist around the following natural lakes:

a. Lake Beulah g. Lake Holloway
b. Lake Bonnet h. Lake Hunter

C. Lake Bonny i. Lake Morton
d. Lake Crago J- Lake Parker

e. Lake Gibson k. Lake Wire

f. Lake Hollingsworth

Wetlands

Wetland boundaries shall be determined by the compilation of relevant evidence collected
by professional in-field survey methods to derive botanical, physical, geomorphological and
historic indicators that, when considered by a qualified professional, can delineate an area
as a wetland. At a minimum, areas which meet the following established criteria shall be
defined as wetlands:

a. Areas within the dredge and fill jurisdiction of the FDER as authorized by Chapter
403, Florida Statutes;

b. Areas within the jurisdiction of the Army Corp of Engineers as authorized by
Section 10, River and Harbor Act; and

C. Areas within the jurisdiction of the Southwest Florida Water Management District

pursuant to Chapter 40D-4 and 40D-40, Florida Administrative Code.
Protected Species
The city shall reserve the right to require a biological inventory of a development site to be
performed in response to the documented presence or sighting of a protected species or
based on the size or ecological diversity of the proposed development site. Determination
of areas harboring or supporting protected species shall be delineated by standardized field
assessments conducted by a qualified professional.
Fisheries
Fishery habitats shall include all natural lakes within the corporate limits.
Conservation Areas
Conservation areas are designated upon the future land use map of the Lakeland

Comprehensive Plan: 2000-2010 available through the Community Development
Department.
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Community Development Department Resources

The Community Development Department shall maintain and update maps contained
within the Lakeland Comprehensive Plan: 2000-2010 showing the general location of each
regulated habitat type to the extent of available information. These maps shall be available
to the public for reference to general habitat locations, however, habitat area boundaries
may be established wherever the criteria for their determination exists.

STANDARDS FOR PROTECTED HABITAT AREAS
Identification Within The Site Plan Review Process

Development plans submitted for site plan review shall be required to identify the extent
and location of any protected habitat (one through five listed above; lakeshores, wetlands,
protected species, fisheries, conservation areas) areas within the proposed development
plan. Failure to indicate these areas may result in the rejection of the site plan.

Minimum Setbacks For Protected Lakeshores

a. All commercial, residential and industrial structures, either primary or accessory,
shall maintain a minimum landward setback of fifty (50) feet from the ordinary high
water line around protected lakeshores. Activity within the fifty foot setback shall be
regulated by the following:

@ Gravel paths, non-contiguous wood steps or wood platforms, raised
boardwalks, docks and boathouses are exempt from these setback
requirements.

2 All ground area within the setback shall be covered with some form of
vegetative ground cover. Barren soil shall not be exposed for a period
exceeding one day.

3 Pesticides, excluding appropriate herbicides, shall not be used within the
setback distance due to their potential to harm the aquatic ecosystem. All
required state or federal permits shall be obtained prior to the control or
management of any wetland or aquatic plants. Fertilizer products may be
applied to this setback area, in amounts prescribed by label, no more than
once a year.

4 Variances to the fifty (50) foot lakeshore setback will be considered based
on the relative impact to the water body, existing setbacks on adjacent and
nearby properties and in accordance with the process utilized for other
variances to zoning setbacks by the Zoning Board of Adjustment and
Appeals. Provided, application to the Zoning Board of Adjustment and
Appeals shall not be required when application to the City Commission is
otherwise required pursuant to Subsection 34.04.03.02b. below and City
Commission approval is secured.

b. Construction On Parkway Lakeshores Prohibited: It shall be unlawful for any
person to build, place or cause to be built or placed any building, house, shed,
dock, wharf or any other structure of any kind or nature whatsoever upon the
shores or margin of the following lakes: Lake Mirror, Lake Morton, Lake Wire,
Lake Beulah, Lake Hunter, Lake Hollingsworth, Lake Bonny and Lake Parker,
where such lake is surrounded or bordered by a public collector roadway, as
defined in Article 2, without obtaining the proper permits and permissions.
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@ Lake Margins Designated For Parks and Parkways - All of that certain area
within the city, lying within five hundred (500) feet of the high water mark
and between any public collector roadway, as defined in Article 2, and the
waterline of either and all of the above named lakes, is hereby designated
for parks and parkways and restricted against the planting of any and alll
shrubs or plants without a specific permit issued by the City Manager, said
permit being valid for sixty days. It being the purpose of this section to
establish and maintain a healthy and functioning lake ecosystem and
establish a systematic beautification of such area.

2 Objects Prohibited Upon Area - It shall be unlawful for any person to place
or cause to be placed upon the area defined herein , any brush, debris,
wood, structure or other thing or object of whatsoever kind or nature
except as authorized herein.

3 Objects Allowed Upon Area - Nothing herein contained shall be construed
to prohibit the building or placing or permitting the building or placing of
buildings, structures or other objects at such points within the area
described in Subsection (1) hereof, by the city, when such construction or
placement is approved by action of the City Commission. Prior to approval,
the City Commission shall determine that the building, structure or other
object will not constitute a hazard to or interfere with traffic nor mar the
beauty or appearance of the adjacent property or area surrounding the site
of said building, structure or other object.

Lake Bottom Construction Regulations

Lake Bottom Construction Regulations: This Section shall apply to all lake bottom
construction, as defined herein, on all lakes and wetlands within the city. In addition to the
regulations and approvals required below, lake bottom construction on the entire lakeshore
of the parkway lakes listed in Section 34.04.03.02.b shall be subject to City Commission
review and approval. Nothing in this Section shall be construed to prohibit the placement
of ski ramps upon lakes within the city if the City Commission shall determine that the
placement of any such ski ramp will not be detrimental to the public health, safety and
welfare, the management of fish and wildlife, or the water quality of the lake.

a. Regulations Applicable to All Lake Bottom Construction: Lake bottom construction
shall:
@ Minimize changes in the physical or biological conditions of the natural

environment within or adjacent to the area that result in a detrimental effect
upon flora, fauna, air, water, minerals or other natural characteristic(s) of
the area. Special consideration shall be given to the protection of listed

species.

2 Minimize adverse impacts on the natural beauty of wetlands/waters within
the city.

3 Minimize adverse impacts on navigability of adjacent waters.

4 Minimize the adverse impacts on traditional and future recreational uses of
adjacent wetlands/waters.

5) Minimize adverse impacts on historic resources.

(6) Minimize adverse impacts on views from adjacent properties.

@) Be consistent with the city comprehensive plan.

(8) Be maintained in sound condition. All elements, such as railings, planks,

pilings, and ornamentation, shall be securely attached. All unsecured,
missing, rotten, decayed, or corroded elements shall be repaired or
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replaced. Any structure deemed to be unsafe by the Building Official shall
be restored to a safe and sound condition or shall be demolished.

Regulations Applicable to All Water Access Structures:

@ All water access structures shall be located along the riparian shoreline
where the least destruction will occur to shoreline and aquatic vegetation,
and the associated faunal communities.

2 Dredging or filing to provide access from uplands to a water access
structure, or to provide access from a water access structure to deeper
water, where such access has not previously existed, is prohibited.

3 No water access structure shall include fueling facilities of any kind.

4 No water access structure shall be larger than necessary to provide
access to the water for customary recreational purposes.

Boat Ramps: The construction of boat ramps shall be permitted in those surface
waters where public access facilities are not available. Where possible, multiple
boat ramps shall be consolidated or shared to minimize shoreline disturbance.

Standard Water Access Structures: Standard water access structures are water
access structures that meet the following criteria:

@ All decks, platforms, gangways and similar elements of the water access
structure shall be no higher than three feet above the Ordinary High Water
Line (OHW) except and only where necessary to make a connection to the
upland shore.

(@3] Vertical elements such as pilings and railings shall extend no higher than 3
1/2 feet above the deck, platform, gangway or other surface and shall not
include or accommodate non-water dependent structures (e.g. gazebos,
screen houses or other enclosed or semi-enclosed structures).

3 The water access structure shall meet the minimum sideyard setbacks
from the side lot lines of the lot or parcel that the structure serves extended
into the water.

4 The total horizontal area of all decks, platforms, gangways and other
surfaces shall not exceed 500 square feet over water.

(5) The length of the water access structure shall be no greater than 50 feet
over water.

Extraordinary Water Access Structures: Extraordinary water access structures
include any water access structures that do not meet the criteria for standard water
access structures, including, but not limited to, those with boathouses.

@ Boathouses shall not be larger than the minimum size required to
accommodate one watercraft. A boathouse shall not be enclosed or
include living quarters. There shall be no fueling facilities in a boathouse
located over water.

Regulations Applicable to Shoreline Stabilization Structures
@ No shoreline stabilization structure shall be permitted unless the applicant

clearly demonstrates that an erosion problem is posing a significant threat
to life or property.
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(@3] To the maximum extent possible, shoreline stabilization should be
accomplished by using a biotechnical erosion control method which uses
appropriate native vegetation.

3 A seawall may be constructed only as a last resort where the applicant
shows that neither biotechnical erosion control methods nor rip-rap type
revetments will alleviate a significant threat to life or property.

Lake Bottom Construction Permit Procedures:

Lake Bottom Construction Permit Procedures: It shall be unlawful for any person to erect or
deposit any object upon, or fix, fill or otherwise use the bottom of any lake or to construct or
alter any water access structure or shoreline stabilization structure within the corporate
limits of the city, or cause the same to be done by or through any person, without first
obtaining a permit from the City in accordance with the following procedures:

a. All permit applications shall be accompanied by the following information:
@ A location map of the proposed improvement.
(@3] A detailed statement describing the proposed improvement, including a list
of plants to be used for shoreline stabilization, where applicable.
3 Copies of permits from applicable state and federal regulatory agencies.

Water access structures over 1,000 square feet must obtain the proper
permissions from the Southwest Florida Water Management District and
the Florida Department of Environmental Protection before submitting an
application to the City of Lakeland. A city permit for lake bottom
construction shall be issued only after all required state and federal
permits have been obtained.

4 Detailed drawings of the proposed improvement, including construction
materials and planting schemes where applicable.
(5) Satisfactory evidence of title or other riparian rights of the applicant to the

riparian upland ownership or submerged ownership, with a copy of the
applicant’s deed in the chain of title.

b. All permit applications shall be submitted to the Building Inspection Division along
with the applicable fee. If the submission is determined to be sufficient, the permit
application will be reviewed by the Chief Building Official and the Manager of the
Lakes and Stormwater Division. Before any permit is issued, the Chief Building
Official will review the plans to ensure compliance with applicable building codes;
the Manager of Lakes and Stormwater shall make a written determination that all
applicable conditions are met. If a negative determination is made as to any
applicable condition, the permit shall be denied.

C. Permitting Procedures for Standard Water Access Structures and Shoreline
Stabilization Structures on Non-Parkway Lakeshores: Standard water access
structures and shoreline stabilization structures on non-parkway lakeshores shall
require review and approval of the Manager of the Lakes and Stormwater Division
and Chief Building Official before a permit is issued. Upon a determination that the
permit application is sufficient and all applicable conditions are met, the Building
Inspection Division shall provide the required building permits. No further reviews
shall be required.

d. Permitting Procedures for Extraordinary Water Access Structures on Non-Parkway

Lakeshores: Extraordinary water access structures on non-parkway lakeshores
shall require initial review and approval of the Manager of the Lakes and
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Stormwater Division and Chief Building Official. Upon a determination that the
permit application is sufficient and all applicable conditions have been met, the
Building Inspection Division shall send a notice letter by regular mail to all
neighbors within 250 feet of the applicant’s property advising them of the proposed
structure and of the City’'s intention to issue a permit for the structure unless a
written request for a public hearing and decision by the Zoning Board of
Adjustment and Appeals is received by the Building Inspection Division within thirty
(30) days of the date of the letter. If a written request for public hearing is not
received within said thirty (30) day period, the Building Inspection Division shall
issue a permit for the structure. If a written request for a public hearing is timely
received, the Building Inspection Division shall schedule a hearing before the
Zoning Board of Adjustment and Appeals and mail notice of said hearing to the
permit applicant and all neighbors within 250 feet of the applicant’s property. The
Zoning Board of Adjustment and Appeals shall conduct a hearing in accordance
with its normal procedures. The Board shall consider the testimony and evidence
and determine whether or not all conditions applicable to the structure have been
met. If the Board finds that all conditions have been satisfied, it shall approve the
application and direct the Building Inspection Division to issue a permit for the
structure. If the Board finds that one or more applicable conditions have not been
satisfied, the Board shall disapprove the application and direct the Building
Inspection Division to deny the permit. The decision of the Zoning Board of
Adjustment and Appeals shall constitute final action by the City and may be
appealed in the same manner as any other decision of the Zoning Board of
Adjustment and Appeals.

Permitting Procedures for Lake Bottom Construction on Parkway Lakeshores: Any
lake bottom construction on parkway lakeshores outlined in Subsection
34.04.03.02 b. shall require City Commission review and approval before a permit
is issued. The Manager of the Lakes and Stormwater Division and Chief Building
Official shall review each application for sufficiency. Upon a determination that the
permit application is sufficient for review, the Building Inspection Division shall
schedule the application before the City Commission and send a notice letter by
regular mail to all property owners within 250 feet of the applicant’s property
advising them of the proposed water access structure and of the date and time of
the City Commission meeting. The Lakes and Stormwater Division shall review
each request for proposed standard water access structures for compliance with
the conditions applicable to the structure or improvement and provide a written
recommendation to the City Commission. Proposed extraordinary water access
structures shall be reviewed by both the Lakes and Stormwater Division and the
Community Development Planning Division, who shall jointly provide a written
recommendation to the City Commission. The City Commission shall consider all
relevant public comment and determine whether or not all conditions applicable to
the structure or improvement have been met. Because of the public significance of
parkway lakeshores, the City Commission may also consider any other factor
appropriate for legislative consideration, including whether or not the proposed
structure or improvement furthers or adversely impacts the overall public health,
safety and welfare of the City. If the Commission finds that all conditions have been
met and that the proposed structure or improvement is otherwise appropriate, it
shall approve the application and direct the Building Inspection Division to issue a
permit for the structure or improvement. If the Commission finds that one or more
applicable conditions have not been satisfied, or that the proposed structure or
improvement is otherwise incompatible with the public health, safety and welfare of
the City, the Commission shall disapprove the application and direct the Building
Inspection Division to deny the permit.
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f. If approved, the Building Inspection Division shall issue a permit subject to the
condition that all work shall be fully and completely finished, in accordance with the
approved plans, within the period of one year. Permits issued pursuant to this
Article shall expire if the work authorized by the permit has not commenced within
one year.

. Repair and maintenance of existing structures: No permit shall be required for the
repair or maintenance of water access or shoreline stabilization structures
constructed pursuant to all required Federal, State and local permits provided the
work does not change the original dimensions, design, or placement of the
structure, and is necessary to maintain the structure in good condition.

Minimum Standards For Protection Of Wetland Habitats

All residential, commercial or industrial structures are prohibited within the jurisdictional
boundaries of a wetland.

Lakeshore And Wetland Area Buffer Requirement

A natural vegetative buffer zone of fifteen (15) feet measured landward from the ordinary
high water line or the delineated boundary of the wetland shall be maintained around all
protected lakeshores and wetland areas. This buffer shall exist within the fifty (50) foot
lakeshore protection setback area and shall remain undisturbed and free of development
activity at all times except for maintenance in the form of trimming.

Required Protected Species Habitat Management

Upon completion of an environmental assessment establishing the extent to which a
protected species exists upon a site, special management programs shall be created by the
developer or landowner to preserve the species upon the site by protection of its supporting
habitat. Management programs, implemented in coordination with the development activity,
shall use buffer zones, setbacks, conservation areas or easements and physical protection
devices to preserve the supporting habitat and prevent disturbance of the species.
Protection Of Fisheries

Protection of fishery habitats shall be accomplished by following all standards established
within these regulations. Measures to ensure surface water quality, lakeshore and
conservation area protection shall apply to the preservation of local fisheries.

Maximum Allowable Density

Maximum density within a conservation area shall not exceed a gross density of one unit
per ten acres. All land development within these areas shall take measures to ensure
minimal disruption to the natural environment.

FLOODPLAIN MANAGEMENT

APPLICABILITY

The requirements established within this section shall apply in the following conditions:
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Any site alteration, construction or expansion of any structure within a delineated area of
special flood hazard as defined by the Federal Emergency Management Administration
(FEMA) on Flood Insurance Rate Maps.

DISCLAIMER OF LIABILITY

The degree of flood protection required by this section is considered reasonable for
regulatory purposes and is based on scientific and engineering considerations. Larger
floods can and will occur on rare occasions. Flood heights may be increased by manmade
or natural causes. This section does not imply that land outside the areas of special flood
hazard or uses permitted within such areas will be free from flooding or flood damages.
This section shall not create liability on the part of the city or by any officer or employee
thereof for any flood damages that result from reliance on this section or by any
administrative decision lawfully made hereunder.

GENERAL STANDARDS
Development Permit Application Within Areas Of Special Flood Hazard

The Chief Building Official is hereby authorized to administer and implement the provisions
of this section. Application for a development permit shall be made to the Building
Inspection Division prior to any development activities, and may include, but not be limited
to, plans, drawn to scale, showing the location, dimensions and elevations of the area in
guestion, existing or proposed structures, areas receiving fill and the storage of materials.
More specifically, the following information shall be required on the site plan prior to
approval:

a. Elevation in relation to mean sea level of the proposed lowest floor (including the
basement) of all new or substantially improved structures;

b. Elevation in relation to mean sea level to which the new or structurally altered
structures have been floodproofed,;

C. Any calculations deriving the altered volume of the floodplain and required
measures of excavation to compensate for volume taken by the development
activity;

d. Description of the extent to which any watercourse will be altered or relocated as a
result of proposed development;

e. Provide an as-built floor elevation or floodproofing certification after the lowest floor
is completed; and

f. Plans to assure that techniques have been used to prevent the flotation, collapse
or lateral movement of the structure or otherwise demonstrate anchoring of
structures.

Construction Methods

Electrical, heating, ventilation, plumbing, air conditioning equipment, and other service
utilities shall be designed and/or located so as to prevent water from entering or
accumulating within components during conditions of flooding. All city building codes shall
apply to the construction of any structure.

Utilities

Water, sewerage and solid waste facilities shall comply with the following standards:
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a. All water supply systems shall be designed to minimize or eliminate infiltration of
flood waters into the system.
b. All sanitary sewerage systems shall be designed to minimize or eliminate infiltration

of flood waters into the system. Discharges or drain fields from the system shall be
located to avoid impairment or contamination during flooding.

C. All solid waste disposal systems shall be located to avoid impairment or
contamination during flooding.

Pre-Post Development Volume Of The Floodplain

Post-development stormwater run-off volume shall not exceed pre-development volume,
with additional compensating storage for all flood water displaced by development below
the elevation of the base flood. Compensating storage is to be calculated between the base
flood elevation and the seasonal high water table. The seasonal high water table shall be
established by a qualified technician at the expense of the developer or by Southwest
Florida Water Management District data, if available.

SPECIFIC PROVISIONS

Residential Construction

New construction or substantial improvements of any residential structure (including mobile
homes) shall have the lowest floor and all utilities and equipment servicing the building,
elevated one foot minimum above (freeboard) base flood elevation (zone AE) as
designated on the Federal Insurance Rate Map (FIRM).

Non-Residential Construction

New construction or substantial improvements of any commercial, industrial or other non-
residential structure shall either have the lowest floor and all utilities and equipment
servicing the building elevated one foot minimum above (freeboard) base flood elevation
or, together with attending utility and sanitary facilities, be flood proofed so that below the
base flood level the structure is watertight with walls substantially impermeable to the
passage of water and with structural components having the capability of resisting
hydrostatic and hydrodynamic loads and effects of buoyancy. These flood proofing
methods shall be adequate to withstand the flood depths, pressures, velocities, impact and
uplift forces and other factors associated with the base flood.

Elevated Buildings

New construction or substantial improvements of elevated buildings that include fully
enclosed areas formed by foundation and other exterior walls shall be designed to preclude
finished living space below the base flood elevation and designed to allow for the entry and
exit of floodwaters to automatically equalize hydrostatic flood forces on exterior walls.
Designs for complying with this requirement must be certified by a professional engineer (or
architect) or meet the following minimum criteria:

a. Provide at least two openings having a total net area of not less than one square
inch for every square foot of enclosed area subject to flooding;

b. The bottom of all openings shall be no higher than one foot above grade; and

C. Openings may be equipped with screens, louvers, valves, or other coverings or

devices provided they permit the automatic flow of flood waters in both directions.

Mobile Homes
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All mobile homes shall be anchored consistent with HUD rules and the manufacturer's
specifications to resist flotation, collapse or lateral movement by providing frame ties to
ground anchors. Specific requirements are:

a. Ties shall be provided at each of the four corners of the mobile home. Mobile
homes of fifty (50) feet or longer must have two additional ties per side at
intermediate locations. Mobile homes less than fifty (50) feet long require one
additional tie per side.

b. Frame ties shall be provided at each corner of the home. Mobile homes of fifty (50)
feet or longer must have five additional ties per side at intermediate points. Mobile
homes less than fifty (50) feet long require four additional ties per side.

C. All components of the anchoring system shall be capable of carrying a force of
4,800 pounds.
d. Any additions to the mobile home shall be similarly anchored and permitted

through the Building Inspection Division.
Subdivision Proposals
Subdivision proposals shall meet the following standards:

a. Comply with all provisions within this section; and
b. Base flood elevation data prepared by a registered professional engineer shall
appear on the preliminary and final plat.

Other Available Data Defining The Base Flood Elevation

In the absence of Federal Housing Authority or Federal Emergency Management Agency
base flood or floodway data, the Chief Building Official shall consider other available data
as a basis for establishing the elevation of residential structures to or above the base flood
level, and floodproofing or elevating non-residential structures above the base flood
elevation.

Hazardous Materials
No hazardous materials or waste shall be stored within the 100-year flood plain.

Floodway Standards

The following developments are prohibited from locating within areas designated as
floodways:

a. Development using fill for structural support;
b. Development utilizing septic tank systems;
C. Development creating off-site increases in flood stage levels (an increase of not

more than one foot on-site will be allowed if the Engineer of Record can
satisfactorily demonstrate that this increase on-site will not raise off-site flood
levels); and

d. Mobile homes except when located within existing approved mobile home parks or
platted mobile home subdivisions.

Certification
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A professional engineer registered in the State of Florida shall certify that the standards of
this section are satisfied. Such certification shall be provided to the Chief Building Official.

SITE ALTERATION REVIEW
APPLICABILITY

The provisions of this section shall apply to the clearing, contouring and grading of land
including, but not limited to, the alteration of land in preparation for development. The
intentions of this section are to minimize the siltation of water resources and prevent the
destruction of protected natural habitats by requiring site plan review prior to any site
alteration.

REQUIRED REVIEW

A site alteration plan shall be required, reviewed and approved for all development which is
required to undergo site plan review prior to any applicable activity. Activity justified as
general maintenance or maintenance of agricultural land and not undertaken in association
with any form of land development, land clearing, or the substantial improvement of an
existing structure, is exempt from the provisions of this section.

REQUIRED SITE ALTERATION PLAN

The site alteration plan shall be prepared on a separate site plan map not exceeding one
inch equals 200 feet in scale and shall contain the following information and documentation
(if this information can be clearly shown on the general site plan a separate plan may not
be necessary):

1. Existing topography versus graded topography indicated as cut and fill areas
(contours shall be shown in two foot intervals);

2. The exact location of drainage basins, streams, channels, wetlands and lakes,
which exist on the site;

3. The location of any protected habitat areas which exist on the site pursuant to the
provisions of Section 34.04.00.00;

4, The location, type and extent of all erosion control devices proposed for the site;

5. A pre-development tree inventory as specified in Section 33.03.08.05;

6. A legend containing the definition of all symbols used in the layout of the plan, the
scale of the map, the orientation and location, including the legal description; and

7. Certification by a professional engineer or landscape architect registered in the

State of Florida.
REVIEW PROCEDURES
Plan Submission
Five copies of the site alteration plan shall be submitted to the Chief Building Official as a
component of the platting or site plan review process. The Chief Building Official shall
transmit necessary copies to the Public Works Department and the Community
Development Department for review and comments. One copy shall remain with the
Building Inspection Division.

Plan Review
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Approval of the site alteration plan shall take place once the Public Works Department has
approved the plan for adequate erosion control measures and the Community
Development Department has approved the plan as compliant with habitat protection
standards. Site alteration activity shall be prohibited until written approval has been issued
from the Chief Building Official. Approval shall be provided through a "site alteration
placard" which will be posted at the site before alterations begin.

EROSION CONTROL STANDARDS
Criteria For Erosion Control Devices

Adequate measures of erosion control shall be established upon all applicable sites.
Appendix B gives basic criteria for choosing devices of erosion control by specific site
features and needs. However, compilation of all features upon a site may necessitate
unified measures of control. Adequate measures of control shall be defined as those
needed to minimize or eliminate any transfer or removal of soil from a site during a rainfall
event.

Natural Bodies Of Water

The use of natural bodies of water for siltation settling ponds shall be strictly prohibited.
Development Adjacent To Roadways And Rights-Of-Way

All roads and public rights-of-way shall be protected from the encroachment of any siltation
or erosion-created spoils. Any material encroaching upon a roadway or public right-of-way
due to the effects of erosion from a private site shall be immediately removed by the owner

or developer of the property and all damages compensated or the material will be removed
by the city at the expense of the owner or developer.

ENFORCEMENT, INTERPRETATION AND DEFINITIONS

ENFORCEMENT

Stop Work Order

The city may, at any time during development or site alteration activity, reserve the right to
issue a stop work order to a developer or landowner in the interest of enforcing the
provisions of these regulations. A stop work order may be issued when the impact of a

development activity violates the purpose or provisions of this Article. This may include the
following:

a. Non-compliance with requirements of Sections 34.02.00.00, 34.03.00.00,
34.04.00.00, 34.05.00.00 and 34.06.00.00 of these regulations;
b. Documented or verifiable evidence reveals the presence of a protected species or

protected habitat on a site not recognized or specifically reviewed in the site
alteration plan;

C. Habitat management programs have not been implemented according to pre-
development approval conditions;
d. Erosion control devices have not been established pursuant to the approved site

alteration plan;
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e. Improper use, disposal, handling or spillage of regulated substances, construction
supplies or other materials which may result in an adverse impact upon a natural
resource protected within these regulations; or

f. Necessary permits from state or regional government agencies have not been
properly obtained.

Removal Of A Stop Work Order

The Stop Work Order can only be removed by fulfilling all remedial requirements and
compliance with the provisions of these regulations.

Monitoring

Management measures implemented or devices required by these regulations shall be
subject to spot inspections by the city. Violations may be recorded at any time and referred
to the Code Enforcement Board.

VIOLATIONS AND PENALTIES
General Violations

A violation against any provision of these regulations may be held as grounds for denying
or repealing a development permit.

Repeated Non-Compliance

Any owner, developer, or other party representing a site which does not conform to the
provisions of this Article shall be referred to the Code Enforcement Board. The board shall
have the authority to impose a re-occurring daily fine for non-compliance.

RULES OF INTERPRETATION

For the purpose of the administration and enforcement of these regulations, unless
specifically stated otherwise within this text, the following standard rules of interpretation
shall apply to the text hereof:

Calculating Time Periods

In calculating any period of time prescribed for or allowed by this regulation, the day of the
act, event or default from which the designated period of time begins to run, shall not be
included. The last day of the period so computed shall be included unless it is a Saturday,
Sunday or legal holiday, in which event the period shall run until the end of the next day
which is neither a Saturday, Sunday or legal holiday. Where "working days" are specified
for a computation, intermediate Saturdays, Sundays and legal holidays, shall be excluded
in the computation.

Conflict With Standing Regulations

Where this regulation conflicts with or overlaps other standing regulations, whichever
imposes the more stringent restrictions or limitations, shall prevail.

Interpretation By City Officials
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Notwithstanding specified rules of language or definitions, city permitting agents and city
regulatory inspectors shall interpret all conditions, provisions, and standards herein, in a
reasonable manner to achieve the goals and purposes intended by this regulation.

SEVERABILITY

If any part of this regulation is held unconstitutional, it shall be construed to have the
legislative intent to pass this regulation without such unconstitutional part and the
remainder of this regulation as to exclusion of such part shall be deemed and held to be
valid as if such part had not been included herein.

DEFINITIONS

Unless specifically defined below, words or phrases used in this regulation shall be
interpreted so as to give them the meaning they have in common usage and to give this
regulation its most reasonable interpretation. The following words, phrases, and terms and
their derivations shall have the meaning given below. Additionally, the definitions utilized
under Article 2 of this document shall apply.

Adverse Impacts
Any direct or indirect effect likely to cause, or actually causing, a decline in the quality,
stability, natural function, diversity or aesthetic value of a natural resource.

Alter
To change, rearrange, enlarge, extend or reduce any land or part thereof.

Applicant
Any person applying for or who has been granted a specified permit.

Aquifer
An underground formation, group of formations, or part of a formation that is permeable
enough to transmit, store or yield a quantity of water providing a beneficial use.

Area of Shallow Flooding

A designated AO or VO Zone on a community’s Flood Insurance Rate Map (FIRM) with
base flood depths from one to three feet where a clearly defined channel does not exist,
where the path of flooding is unpredictable and indeterminate and where velocity flow may
be evident.

Area of Special Flood Hazard
The land in the floodplain within a community subject to a one percent or greater chance of
flooding in any given year.

Base Flood
The flood having a one percent chance of being equaled or exceeded in any given year.

Biotechnical Erosion Control Method
A primarily non-structural method of shoreline stabilization which uses native vegetation to
stabilize the shoreline substrate.

Biological Inventory

A biological inventory prepared for a defined area of land based upon standard in-field
methodologies to derive habitat types, species populations, biological interactions and other
associated ecological factors.
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Buffer Zone
An area, exclusive of land development activity, used to visibly separate one use from
another or to shield or block noise, lights or other nuisances.

Building Code
The structural, mechanical, electrical, and plumbing standards enforced by the Chief
Building Official.

Building Permit
Written approval from the city allowing construction activities to occur following review and
approval.

Building Site
The entire land area of a parcel on which a structure is constructed.

Contaminant

An undesirable substance not naturally present or an unusually high concentration of a
naturally occurring substance in water, soil, or other environmental medium in addition to
regulated substances listed in Appendix A.

Cut and Fill
The practice, associated with development, involving the removal of soil or substrate from
one area and relocation of that soil to another location for the purpose of land alteration.

Detention Pond
Any area used for the purpose of collecting stormwater runoff for subsequent gradual
discharge.

Development Permit

Formal permission to erect, construct, reconstruct, alter, raze, move, remove, or otherwise
develop or use land within the corporate limits of the City of Lakeland. This includes any
building permit, zoning permit, subdivision approval, rezoning, concurrency certificate,
conditional use, variance, or any other official action of local government having the effect
of permitting the development of land.

Discharge
The release of stormwater by any means into the environment excluding transpiration,
evaporation, or natural percolation into the groundwater.

Elevated Building

A non-basement structure built to have the lowest floor elevated above the ground level by
means of fill, solid foundation perimeter walls, pilings, columns (posts and piers), shear
walls, or breakaway walls.

Engineer of Record
A Professional Engineer registered within the State of Florida certifying all site plans for the
development in question.

Flood or Flooding
A general and temporary condition of partial or complete inundation of normally dry land
areas from:

1. The overflow in inland or tidal waters.
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2. The unusual and rapid accumulation or runoff of surface waters from any
source.

Flood Hazard Boundary Map (FHBM)
An official map of a community, issued by the Federal Emergency Management Agency,
where the boundaries of the areas of special flood hazard have been defined as Zone A.

Flood Insurance Rate Map (FIRM)

An official map of a community, on which the Federal Emergency Management Agency has
delineated both the areas of special flood hazard and the risk premium zones applicable to
the community.

Floodplain

Land that will be inundated by flood waters known to have occurred or reasonably
characteristic of what can be expected to occur from overflow of inland waters and the
accumulation of runoff of surface waters from rainfall.

Floodproofing

Any combination of structural and nonstructural additions, changes or adjustments to
structures which reduce or eliminate flood damage to real estate or improved real property,
water and sanitary facilities, structures and their contents.

Floodway

The channel of a river or other watercourse and the adjacent areas that must be reserved
in order to discharge the base flood without cumulatively increasing the water surface
elevation more than one foot.

Floor

The top surface of an enclosed area in a building (including basement), i.e., top of slab in
concrete slab construction or top of wood flooring in wood frame construction. The term
does not include the floor of a garage used solely for parking vehicles.

Free Board
A factor of safety usually expressed in feet above a flood level for purposes of flood plain
management.

Impervious Surface
Any surface of material that prevents the absorption of water into the underlying soil.

Lake Bottom Construction
The construction, alteration or repair of any shoreline stabilization structure or water access
structure.

Natural Resources

Those resources, functions, and forms, concrete or abstract, which are of natural creation
or form and which directly or indirectly contribute to the health, safety, general welfare and
well being of the community.

100-Year Flood
A flood having a one (1) percent chance of being equalled or exceeded in any given year.

Ordinary High Water Line
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The ten year flood line for each respective lake as provided through Flood Insurance Rate
Maps or historical city records and is ultimately established by the city Public Works
Director.

Physical Protection Devices
Berms, fences, vegetation, water features, or similar physical barriers established for the
purpose of protecting habitat or to minimize disturbance to a protected species.

Potable Public Groundwater
All public groundwater supplies meeting the standards of Class Il water within Chapter 17,
F.A.C. and the drinking water criteria of Health and Rehabilitative Services of the Polk
County Health Department.

Protected Species

Animal species listed as endangered, threatened, or of special concern by the Florida
Game and Fresh Water Fish Commission in Rules 39-27.003, 39-27.004, 39-27.005,
Florida Administrative Code.

Regulated Substance
Any substance listed in Appendix A.

Retention pond
Any area used for the purpose of collecting stormwater runoff and allowing evaporation or
infiltration as the only means of release.

Setback
A minimum distance in which a structure or use can be located in proximity to a physical
feature or specific boundary (property line, mean high water line).

Shoreline Stabilization Structure

Any structure or man-made feature whose purpose is to stabilize the shoreline substrate
and protect it from erosion. Shoreline stabilization structures include but are not limited to
seawalls, revetments, rip-rap and biotechnical erosion control methods.

Stop Work Order

A written order issued by the Chief Building Official to a developer or landowner performing
development activity which orders all construction, site alteration or other development
activities to cease and desist immediately.

Stormwater Runoff

The total volume of water accumulated over a surface during any form of precipitation
resulting in a flowing quantity of water upon a site. Such waters are resistant to percolation
into the groundwater due to the saturation of the soil matrix, impervious surface, or the
large volume accumulated at the immediate time of occurrence.

Substantial Damage

Damage of any origin sustained by a structure whereby the cost of restoring the structure to
its before damaged condition would equal or exceed 50 percent of the market value of the
structure before the damage occurred.

Substantial Improvement

Any reconstruction, rehabilitation, addition, or other improvement of a structure, the cost of
which equals or exceeds 50 percent of the market value of the structure before the “start of
construction” of the improvement.
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Surface Waters

Natural or man-altered lands which are submerged during normal hydroperiods. Surface
waters include lakes, ponds, rivers, creeks, canals and ditches. The landward extent of
surface waters shall be delineated using methods prescribed in Florida Administrative Code
Rule Chapter 17-301.

Undisturbed Land
A parcel, lot, or plot of land which has been absent of land use activities for a period
exceeding twenty years.

Water Access Structure

Any man-made structure which has as its purpose the facilitation of human or vehicular
access to surface waters, including, but not limited to, docks, floating docks, piers, mooring
pilings, boat ramps, boathouses and boat lifts.

Wetlands

All areas within dredge and fill jurisdictions of the Department of Environmental Regulation
(pursuant to Section 403, Florida statutes); the Army Corp of Engineers (pursuant to
Section 404, Clean Water Act, Florida Statutes): or the Southwest Florida Water
Management District (pursuant to chapter 40D-4, Florida Administrative Code). These may
include, but are not limited to, areas; inundated by water periodically through the seasons,
characterized by specific vegetation, in the base floodplain or characterized by specific soil

types.
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APPENDIX A

RESTRICTED USE OPERATING PERMIT
AND LIST OF REGULATED SUBSTANCES

RESTRICTED USE OPERATING PERMIT
Amend.5

The following are the minimum requirements to obtain a restricted use operating permit which
is necessary to locate a restricted use within a wellhead protection zone. The permittee shall
communicate with the city Water Utilities Department and use forms one, two and three to
document the status of regulated substances and related equipment.

1. All applicable State and Federal handling and storage procedures regarding any
regulated substance shall be followed in full compliance.
2. Underground storage facilities for regulated substances shall meet at a minimum the
requirements of Chapter 17-761 and Chapter 17-61, Florida Administrative Code.
Amend.5 3. An inventory shall be maintained of all regulated substances on a form #1 provided

by the City of Lakeland. The inventory shall list the substances and the quantities
present and shall be submitted with the application for the permit. Such inventory
shall be updated annually and verified by the Water Utilities Inspector.

4. Leakproof trays, under containers, or floor curbing shall be constructed of adequate
size such that any accidental breakage or spillage will be totally contained and
prevented from reaching any waterway, storm or sanitary drains or the ground. Such
structures shall be specified within the permit application.

Amend.5 5. Vacuum suction devices or absorbent scavenger materials shall be present on site in
sufficient number so as to control and collect 1.5 times the total quantity of the
regulated substance plus absorbent material. The presence of such emergency
collection devices shall be certified in the permit application.

6. An emergency plan shall be prepared and filed with the permit application indicating
the procedures which will be followed in the event of spillage so as to control and
collect all spilled material in such a manner as to prevent it from reaching any
waterways, storm or sanitary drains or the ground. The plan will be prominently
displayed in the operation area of the facility.

Amend.5 7. A responsible person designated by the permittee who stores, handles, uses or
produces the regulated substance shall on a weekly basis, check for breakage or
leakage of any container containing the regulated substance. Weekly records shall
be kept of these inspections (Form #3) and be readily available for inspection by city

officials.

Amend.5 8. A quarterly inspection of all emergency equipment shall be performed and be
adequately logged (Form #2) for inspection by city officials.

Amend.5 9. Any spill of a regulated substance shall be reported to an authorized agent of the city

Water Utilities Department. A written report shall be filed with the Director of Water
Utilities within the next fifteen days explaining the cause, extent, and control
measures involved with the spill.

10. The permittee shall notify the Director of Water Utilities prior to the expansion,
alteration or modification of any land use holding a restricted use operating permit.
Amend.5 11. All required devices, procedures, monitoring personnel and materials must be

approved by the Director of Water Utilities prior to permitting.
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Inspection of permitted land uses shall take place in the following manner:

1. On-site Inspection by the city shall be required once every twelve (12) months.
Amend.5 2. It shall be the responsibility of the city to schedule an inspection appointment.
However, the city may perform impromptu site inspections.

Amend.5

Fees for permitting and inspection shall be charged as follows:

1. Application processing and review fee shall be $100.00
Amend.5 2. Failure to obtain a permit prior to locating a restricted land use shall require a

Double fee for application processing.

Amend.5 3. Facilities located within the Wellhead Protection Zone prior to 1993 shall comply
with this article. However, the application fee shall be waived, and any modifications
shall be implemented over time, stipulated by the Director of Water Utilities.

acenaphthene
acenaphylene
acetaldehyde

acetic acid

acetic anhydride
acetone

acetone cyanohydrin
acetonitrile
acetophenone

acetyl bromide

acetyl chloride
acetylaminofluorene
acrolein

acrylonitrile

adipic acid

aldrin

allyl alcohol

allyl chloride
alpha-BHC
aluminum sulfate
aminobiphenyl
ammonia

ammonium acetate
ammonium benzoate
ammonium bicarbonate
ammonium bichromate
ammonium bifluoride
ammonium bisulfide
ammonium carbamate
ammonium chloride
ammonium chromate

LIST OF REGULATED SUBSTANCES

ammonium citrate
ammonium fluoride
ammonium fluoroborate
ammonium hydroxide
ammonium oxalate
ammonium silicofluoride
ammonium sulfamate
ammonium sulfide
ammonium sulfite
ammonium tartrate
ammonium thiocyanate
ammonium thiosulfate
amyl acetate

anilane

anthracene

antimony pentachloride
antimony potassium tartrate
antimony tribromide
antimony trichloride
antimony trifluoride
antimony trioxide
aroclor 1016

aroclor 1221

aroclor 1232

aroclor 1242

aroclor 1248

aroclor 1254

aroclor 1260

arsenic

arsenic disulfide
arsenic pentoxide




arsenic trichloride

arsenic trioxide

arsenic trisulfide

barium cyanide

benzene

benzenethiol

benzidine (dihydrochloride)
benzoic acid

bezonitrile

benzoquinone

benzoyl chloride

benzo (a) anthracene
benzo (a) pyrene

benzo (b) fluoranthene
benzo (ghi) perylene
benzo (k) fluoranthene
benzyl alcohol

benzyl chloride

beryllium

beryllium chloride
beryllium fluoride
beryllium nitrate
beta-BHC

bis (2-chloroethoxy) methane
bis (2-chlorethyl) ether
bis (2-chloroisopropyl) ether
bis (2-chloromethyl) ether
bis (2-ethylhexyl) phthalate
bromoform
bromophenylphenyl ether
butylacetate

butylbenzyl phthalate
butyldinitrophenol
butylphthalate

butyric acid

cadmium acetate
cadmium bromide
cadmium chloride
calcium arsenate

calcium arsenite

calcium carbide

calcium chromate
calcium cyanide

calcium dodecylbenzene sulfonate
calcium hypochlorite
captan

carbaryl

carbofuran

carbon disulfide

carbon tetrachloride
chlordane
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chlordecone
chloroaniline
chlorobenzene
chlorobenzilate
chlorobutadiene
chlorocresol
chlorodibromomethane
chloroethane
chloroethyl vinyl ether
chloroform
chloronaphthalene
chlorophenol
chlorophenylphenyl ether
chloropropionitrile
chloropyrifos
chlorosulfonic acid
chlorotoluene
chromic acid
chromic sulfate
chromoic acetate
chromous chloride
chrysene

cobaltous bromide
cobaltous formate
cobaltous sulfamate
coumaphos

cresol
crontonaldehyde
cupric acetate

cupric acetoarsenite
cupric ammonium sulfate
cupric chloride
cupric nitrate

cupric oxalate

cupric sulfate

cupric tartrate
cyclohexane

DDD

DDE

DDT

delta-BHC

diazinon
dibenzofuran
dibenzo (a,e) pyrene
dibenzo (a,h) pyrene
dibenzo (a,l) pyrene
dibenzo (a,h) anthracene
dibutyl phthalate
dicamba

dichlobenil

dichlone




dichlorobenzene
dichlorobenzidine
dichlorobromomethane
dichlorobutene
dichlorodifluoromethane
dichloroethane
dichloroethylene
dichloroiodomethane
dichlorophenol
dichlorophenoxyacetic acid
dichloropropane
dichloropropene
dichloropropionic acid
dichlorvos
dieldrin
diethyl phthalate
diethylamine
diethylpyrazinyl -
phosphorothioate
dimethoxybenzidine
dimethyl phthalateq
dimethylamine
dimethylaminoazobenzene
dimethylbenzidine
dimethylbenz (a) anthracene
dimethylphenethylamine
dimethylphenol
dinitrobenzene
dinitrocresol
dinitrophenol
dinitrotoluene
dioctyl phthalate
dioxane
diphenylamine
diphenylhydrazine
dipropylnitrosamine
diguat (dibromide)
disulfoton
diuron
dodecylbenzene- sulfonate
dodecylbenzene sulfonic acid
EDTA
endosulfan |
endosulfan Il
endrin
endrin aldehyde
epichloro hydrin
ethion
ethyl cyanide
ethylamine
ethylene dibromide
ethylene oxide
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ethylenediamine
ethylmethacrylate

ferric ammonium citrate
ferric ammonium oxalate
ferric chloride

ferric fluoride

ferric nitrate

ferric sulfate

ferrous ammonium sulfate
ferrous chloride

ferrous sulfate
fluoranthene

fluorene

formaldehyde

formic acid

fumaric acid

furfural

guthion

heptachlor

heptachlor epoxide
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexanchlorodibenzofuran
hexachlorodibenzo-p-dioxin
hexachloroethane
hexachlorophene
hexachloropropene
hexanone

hydrochloric acid
hydrofluoric acid
hydrogen cyanide
hydrogen sulfide

indeno (1,2,3-cd) pyrene
iodomethane

isobutyl alcohol
isophorone

isoprene
isopropanolamine

isosafrole
kelthane
kepone

lead acetate
lead arsenate
lead chloride
lead fluoride
lead iodide
lead nitrate
lead stearate
lead sulfate
lead sulfide




lead thiocyanate
lindane

lithium chromate
malathion

maleic acid
malononitrile
mercaptodimethur
mercuric cyanide
mercuric nitrate
mercuric sulfate
mercuric thiocyanate
mercurous nitrate
methacrylonitrile
methapyrilene

methyl chloride
methylamine
methylcholanthrene
methylene chloride
methylenebis (chloroaniline)
methylethylketone
methylmercaptan
methylmethacrylate
methylmethanesulfonate
methylnaphthalene
methylparathion
methylpentanone
mevinphos
mexacarbate

mirex

naled

naphthalene
naphthoquinone
naphthylamine
naphthenic acid
nickel

nickel ammonium sulfate
nickel chloride

nickel hydroxide
nickel nitrate

nickel sulfate

nitric acid

nitroaniline
nitrobenzene
nitrophenol
nitropiperidine
nitrosodibutylamine
nitrosodiethylamine
nitrosodimethylamine
nitrosodiphenolamine
nitrosodipropylamine
nitrosomethylethylamine
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nitrosomorpholine
nitrosophyrrolidine
nitrotoluene
nitrotoluidine

osmium

parathion
pentachloroenzene
pentachlorodibenzofuran
pentachlorodibenzo-p-dioxin
pentachloroethane
pentachloronitrobenzene
pentachlorophenol
phenacetin
phenanthrene

phenol

phosphoric acid
phosphorous
phosphorous oxychloride
phosphorous pentasulfide
phosphorous trichloride
picoline

potassium arsenate
potassium arsenite
potassium cyanide
potassium dichromate
potassium hydroxide
potassium permanganate
pronemide

propargite

propionic acid

propionic anhydride
propylene oxide
propynol

pyrene

pyrethrin

pyridine

quinoline

resourcinol

safrole

selenium oxide

silver nitrate

sodium

sodium arsenate

sodium arsenite

sodium bichromate
sodium bifluoride
sodium bisulfite

sodium bichromate
sodium cyanide

sodium dodecylbenzene sulfonate
sodium fluoride




sodium hydrosulfide
sodium hypochlorite
sodium methylate
sodium nitrite
sodium phosphate
sodium selenite
strontium chromate
strychnine
styrene
sulfur chloride
sulfuric acid
TCDD
TDE
tetrachlrobenzene
tetrachlorodibenzo dioxin
tetrachlorodibenzofuran
tetrachloroethane
tetrachloroethylene
tetrachlorophenol
tetraethyl lead
tetraethyldithiopyrophosphate
tetraethylpyrophosphate
thallium
thallium sulfate
toluene
toxaphene
tribromomethane
trichlorfon
trichlorobenzene
trichloroethane
trichloroethylene
trichlorofluoromethane
trichloromethanethiol
trichlorophenol
trichloropropane
triethanolamine
dodecylbenzenesulfonate
triethylamine
trimethylamine

tris(2,3-dibromopropyl)phosphate

uranyl acetate
uranyl nitrate
vanadium
vanadium pentoxide
vanadium sulfate
vinyl acetate

xylene

zinc acetate

zinc ammonium chloride
zinc borate

zinc bromide
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zinc carbonate

zinc chloride

zinc cyanide

zinc fluoride

zinc formate

zinc hydrosulfonate
zinc nitrate

zinc phenolsulfonate
zinc phosphide

zinc silicofluoride

zinc sulfate

zinconium nitrate
zirconium potassium fluoride
zirconium sulfate
zirconium tetrachloride

All substances, mixtures or compounds
containing one or more of the aforementioned
substances in a measurable level.
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CITY OF LAKELAND RESTRICTED USE OPERATING PERMIT

QUARTERLY SUBSTANCE INVENTORY AND UPDATE RECORD (FORM ONE)

DATE
NAME OF PERMITTEE ISSUED
NAME OF FACILITY
LOCATION
street zip code
DATE
QUANTITY
SUBSTANCE CLASSIFICATION/DESCRIPTION HIGHEST AVERAGE
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APPENDIX B

GUIDELINES FOR EROSION AND SEDIMENT CONTROL DEVICE S
FLORIDA DEVELOPMENT MANUAL (CHAPTER 6) - FDER

ES BMP 1.01: TEMPORARY GRAVEL CONSTRUCTION ENTRANC E
DEFINITION

A stone stabilized pad located at points of vehicular ingress and egress on a construction
site.

PURPOSE
To reduce the amount of sediment transported onto public roads by motor vehicles or runoff.
CONDITIONS WHERE PRACTICE APPLIES

Wherever traffic will be leaving a construction site and moves directly onto a public road or
other paved area.

PLANNING CONSIDERATIONS

Construction entrances provide an area where mud can be removed from construction
vehicle tires before they enter a public road. If the action of the vehicle traveling over the
gravel pad is not sufficient to remove the majority of the mud, then the tires must be washed
before the vehicle enters a public road. If washing is used, provisions must be made to
intercept the wash water and trap the sediment before it is carried off-site. Construction
entrances should be used in conjunction with the stabilization of construction roads to reduce
the amount of mud picked up by construction vehicles.

DESIGN CRITERIA

Aggregate Size

FDOT aggregate No. 1 (1.5 - 3.5 inch stone) should be used.

Entrance Dimensions

The aggregate layer must be at least 6 inches thick. It must extend the full width of the
vehicular ingress and egress area. The length of the entrance must be at least 50 feet. (See
Plate 1.01a).

Washing

If conditions on the site are such that the majority of the mud is not removed by the vehicles
traveling over the gravel, then the tires of the vehicles must be washed before entering a
public road. Wash water must be carried away from the entrance to a settling area to remove

sediment. A wash rack may also be used to make washing more convenient and effective.
(See Plate 1.01b).
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Plate 1.01a and 1.01b

11




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

Location
The entrance should be located to provide for maximum utility by all construction vehicles.
CONSTRUCTION SPECIFICATIONS

The area of the entrance should be cleared of all vegetation, roots, and other objectionable
material. The gravel shall be placed to the specified dimensions. Any drainage facilities
required because of washing should be constructed according to specifications. If wash
racks are used, they should be installed according to manufacturer's specifications.

MAINTENANCE

The entrance shall be maintained in a condition which will prevent tracking or flow of mud
onto public rights-of-way. This may require periodic top dressing with 2-inch stone, as
conditions demand, and repair and/or cleanout of any structures used to trap sediment. All
materials spilled, dropped, washed, or tracked from vehicles onto roadways or into storm
drains must be removed immediately.

ES BMP 1.02: CONSTRUCTION ROAD STABILIZATION

DEFINITION

The temporary stabilization of access roads, subdivision roads, parking areas, and other on-
site vehicle transportation routes with stone immediately after grading.

PURPOSES

1. To reduce the erosion of temporary roadbeds by construction traffic during wet
weather.

2. To reduce the erosion and therefore regrading of permanent roadbeds between the

time of initial grading and final stabilization.
CONDITIONS WHERE PRACTICE APPLIES

Wherever stone-base roads or parking areas are constructed, whether permanent or
temporary, for use by construction traffic.

PLANNING CONSIDERATIONS

Areas which are graded for construction vehicle transport and parking purposes are
especially susceptible to erosion. The exposed soil surface is continually disturbed, leaving
no opportunity for vegetative stabilization. Such areas also tend to collect and transport
runoff waters along their surfaces. During wet weather, they often become muddy quagmires
which generate significant quantities of sediment that may pollute nearby streams or be
transported off-site on the wheels of construction vehicles. Dirt roads can become so
unstable during wet weather that they are virtually unusable.

Immediate stabilization of such areas with stone may cost money at the outset but it may
actually save money in the long run by increasing the usefulness of the road during wet
weather.
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Permanent roads, and parking areas should be paved as soon as possible after grading.
However, it is understandable that funds for this purpose may not be available in the early
phases of the

development project. As an alternative, the early application of stone may solve potential
erosion and stability problems and eliminate later regrading costs. Some of the stone will
also probably remain in place for use as part of the final base course of the road.

SPECIFICATIONS

Temporary Access Roads And Parking Areas

a. Temporary roads shall follow the contour of the natural terrain to the extent
possible. Slopes should not exceed 10 percent.
b. Temporary parking areas should be located on naturally flat areas to

minimize grading. Grades should be sufficient to provide drainage but
should not exceed 4 percent.

C. Roadbeds shall be at least 14 feet wide for one-way traffic and 20 feet wide
for two-way traffic.
d. All cuts and fills shall have side slopes that are stable for the particular soil.

Slopes of 2:1 or flatter are recommended for clay soils and slopes of 3:1 or
flatter are recommended for sandy soils.

e. Stormwater system shall be provided as needed and shall be designed and
constructed in accordance with applicable regulations.

f. The roadbed or parking surface shall be cleared of all vegetation, roots and
other objectionable material.

. A 6-inch course of FDOT No. 1 aggregate shall be applied immediately after

grading or the completion of utility installation within the right-of-way. Filter
fabric may be applied to the roadbed for additional stability in accordance
with fabric manufacturer's specifications.

Permanent Roads And Parking Areas

Permanent roads and parking areas shall be designed and constructed in accordance with
applicable Florida Department of Transportation (FDOT) or local criteria except that an initial
base course of gravel of at least 6 inches shall be applied immediately following grading.

Vegetation

All roadside ditches, cuts, fills and disturbed areas adjacent to parking areas and roads shall
be stabilized with appropriate temporary or permanent vegetation according to the applicable
ES BMPs contained in this handbook.

MAINTENANCE

Both temporary and permanent roads and parking areas may require periodic top dressing
with new gravel. Seeded areas adjacent to the roads and parking areas should be checked
periodically to insure that a vigorous stand of vegetation is maintained. Roadside ditches and
other drainage structures should be checked regularly to insure that they do not become
clogged with silt or other debris.

13




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

ES BMP 1.05: STRAW BALE BARRIER
DEFINITION

A temporary sediment barrier consisting of a row of entrenched and anchored straw bales.

PURPOSES

1. To intercept and detain small amounts of sediment from disturbed areas of limited
extent in order to prevent sediment from leaving the site.

2. To decrease the velocity of sheet flows and low-to-moderate level channel flows.

CONDITIONS WHERE PRACTICE APPLIES

1. Below disturbed areas subject to sheet and rill erosion.

2. Where the size of the drainage area is no greater than 1/4 acre per 100 feet of barrier
length; the maximum slope length behind the barrier is 100 feet; and the maximum
slope gradient behind the barrier is 50 percent (2:1).

3. In minor swales or ditch lines where the maximum contributing drainage area is no

greater than 2 acres.

Where effectiveness is required for less than 3 months.

Under no circumstances should straw bale barriers be constructed in live streams or

in swales where there is the possibility of a washout.

ok

PLANNING CONSIDERATIONS

Based on observations made in Virginia, Pennsylvania, Maryland, and other parts of the
nation, straw bale barriers have not been as effective as many users had hoped they would
be. There are three major reasons for this.

Improper use of straw bale barriers has been a major problem. Straw bale barriers have
been used in streams and drainageways where high water velocities and volumes have
destroyed or impaired their effectiveness. Improper placement and installation of the barriers,
such as staking the bales directly to the ground with no soil seal or entrenchment, has
allowed undercutting and end flow. This has resulted in additions instead of removal of
sediment from runoff waters. Finally, inadequate maintenance lowers the effectiveness of
these barriers. Trapping efficiencies of carefully installed straw bale barriers on one project in
Virginia dropped from 57 percent to 16 percent in one month due to lack of maintenance.

There are serious questions about the continued use of straw bale barriers as they are
presently installed and maintained. Averaging approximately $1.00 per linear foot, the
thousands of straw bale barriers used annually in Florida represent sufficient expense that
optimum installation procedures should be emphasized. If such procedures are carefully
followed, straw bale barriers can be quite effective.

DESIGN CRITERIA

A formal design is not required.
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CONSTRUCTION SPECIFICATIONS

Sheet Flow Applications

a.

b.

Bales shall be placed in a single row, lengthwise on the contour, with ends of
adjacent bales tightly abutting one another.

All bales shall be either wire-bound or string-tied. Straw bales shall be
installed so that bindings are oriented around the sides rather than along the
tops and bottoms of the bales (in order to prevent deterioration of the
bindings). (See Plate 1.05b).

The barrier shall be entrenched and backfilled. A trench shall be excavated
the width of a bale and the length of the proposed barrier to a minimum
depth of 4 inches. After the bales are staked and chinked, the excavated soil
shall be backfilled against the barrier. Backfill soil shall conform to the
ground level on the downhill side and shall be built up to 4 inches against the
uphill side of the barrier (See Plate 1.05c).

Each bale shall be securely anchored by at least two stakes or rebars driven
through the bale. The first stake in each bale shall be driven toward the
previously laid bale to force the bales together. Stakes or rebars shall be
driven deep enough into the ground to securely anchor the bales.

The gaps between bales shall be chinked (filled by wedging) with straw to
prevent water from escaping between the bales. (Loose straw scattered
over the area immediately uphill from a straw bale barrier tends to increase
barrier efficiency).

Inspection shall be frequent and repair or replacement shall be made
promptly as needed.

Straw bale barriers shall be removed when they have served their
usefulness, but not before the upslope areas have been permanently
stabilized.

Channel Flow Applications

a.

b.

C.

MAINTENANCE

Bales shall be placed in a single row, lengthwise, oriented perpendicular to
the contour, with ends of adjacent bales tightly abutting one another.

The remaining steps for installing a straw bale barrier for sheet flow
applications apply here, with the following addition.

The barrier shall be extended to such a length that the bottoms of the end
bales are higher in elevation than the top of the lowest middle bale (See
Plate 1.05d) to assure that sediment-laden runoff will flow either through or
over the barrier but not around it.

1. Straw bale barriers shall be inspected immediately after each rainfall and at least
daily during prolonged rainfall.

2. Close attention shall be paid to the repair of damaged bales, end runs and
undercutting beneath bales.

3. Necessary repairs to barriers or replacement of bales shall be accomplished
promptly.

4. Sediment deposits should be removed after each rainfall. They must be removed

when the level of deposition reaches approximately one-half the height of the barrier.
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Plate 1.05b
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Plates 1.05c and 1.05d
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5. Any sediment deposits remaining in place after the straw bale barrier is no longer
required shall be dressed to conform to the existing grade, prepared and seeded.

ES BMP 1.06: SILT FENCE
DEFINITION

A temporary sediment barrier consisting of a filter fabric stretched across and attached to
supporting posts and entrenched. There are two types. The Silt Fence is a temporary linear
filter barrier constructed of synthetic filter fabric, posts, and, depending upon the strength of
the fabric used, wire fence for support. The Filter Barrier is constructed of stakes and burlap
or synthetic filter fabric.

PURPOSES

1. To intercept and detain small amounts of sediment from disturbed areas during
construction operations in order to prevent sediment from leaving the site.

2. To decrease the velocity of sheet flows and low-to-moderate level channel floods.

CONDITIONS WHEN PRACTICE APPLIES

1. Below disturbed areas where erosion would occur in the form of sheet and rill
erosion.
2. Where the size of the drainage area is no more than 1/4 acre per 100 feet of silt

fence length; the maximum slope length behind the barrier is 100 feet; and the
maximum gradient behind the barrier is 50 percent (2:1).

3. In minor swales or ditch lines where the maximum contributing drainage area is no
greater than 2 acres.
4. Under no circumstances should silt fences be constructed in live streams or in

swales or ditch lines where flows are likely to exceed 1 cubic foot per second (cfs).
See Design Criteria for further clarification.

PLANNING CONSIDERATIONS

Laboratory work at the Virginia Highway and Transportation Research Council (VH & TRC)
has shown that silt fences can trap a much higher percentage of suspended sediments than
can straw bales. Silt fences may be preferable to straw barriers in many cases. While the
failure rate of silt fences is lower than that of straw barriers, there have been instances in
which silt fences were improperly installed. The installation methods outlined here can
improve performance.

Filter barriers are inexpensive structures composed of burlap or standard weight synthetic
filter fabric stapled to wooden stakes. Flow rates through burlap filter barriers are slightly
slower and filtering efficiency is significantly higher than for straw bale barriers. (See Table
1.06a).
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Table 1.06a
FLOW RATES AND FILTERING EFFICIENCIES OF
VARIOUS SEDIMENT FILTER MATERIALS

Material Flow Rate (gal./sq. ft./min.)  Filter Efficiency (%)
Straw 5.6 67
Burlap (10 oz. fabric) 2.4 84
Synthetic Fabric 0.3 (Avg.) 97 (Avg.)

Source: Virginia Highway and Transportation Research Council.

Silt fences composed of a wire support fence and an attached synthetic filter fabric slow the
flow rate significantly but have a higher filtering efficiency than burlap. Both woven and non-
woven synthetic fabrics are commercially available. The woven fabrics generally display
higher strength than the non-woven fabrics. When tested under acid and alkaline water
conditions, most of the woven fabrics increase in strength. There is a variety of reactions
among the non-woven fabrics. The same is true of testing under extensive ultraviolet
radiation. Permeability rates vary regardless of fabric type. While all of the fabrics
demonstrate very high filtering efficiencies for sandy sediments, there is considerable
variation among both woven and non-woven fabrics when filtering the finer silt and clay
particles.

DESIGN CRITERIA

1. No formal design is required.

2. Filter barriers shall have an expected usable life of 3 months. They are applicable in
ditch lines, around drop inlets, and at temporary locations where continuous
construction changes the earth contour and runoff characteristics and where low or
moderate flows (not exceeding 1 cfs) are expected.

3. Silt fences, because they have a much lower permeability than burlap filter barriers,
have their applicability limited to situations in which only sheet or overland flows are
expected. They normally cannot filter the volumes of water generated by channel
flows, and many of the fabrics do not have sufficient structural strength to support the
weight of water ponded behind the fence line. Their expected usable life is 6 months.

CONSTRUCTION SPECIFICATIONS

Materials

a. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester
or ethylene yarn and shall be certified by the manufacturer or supplier as
conforming to the following requirements:

Physical Property Test Requirements

Filtering Efficiency VTM-51 75% (minimum)

Tensile Strength at VTM-52 Extra Strength -

20% (Max.) Elongation* 50 Ibs./lin. in. (minimum)

Standard Strength -
30 Ibs./lin. in. (minimum)
Flow Rate VTM-51 0.3 gal./sq. ft./min. (minimum)
* Requirements reduced by 50 percent after 6 months of installation.
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Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to
provide a minimum of 6 months of expected usable construction life at a
temperature range of 0°Fto 120° F.

b. Burlap shall be 10 ounces per square yard fabric.

C. Posts for silt fences shall be either 4-inch diameter wood or 1.33 pounds per
linear foot steel with a minimum length of 5 feet. Steel posts shall have
projections for fastening wire to them.

d. Stakes for filter barriers shall be 1" x 2" wood (preferred) or equivalent metal
with a minimum length of 3 feet.
e. Wire fence reinforcement for silt fences using standard strength filter cloth

shall be a minimum of 36 inches in height, a minimum of 14 gauge and shall
have a maximum mesh spacing of 6 inches.

Filter Barrier

This sediment barrier may be constructed using burlap or standard strength synthetic filter
fabric. It is designed for low or moderate flows not exceeding 1 cfs. (See Plate 1.06a.)

a. The height of a filter barrier shall be a minimum of 15 inches and shall not
exceed 18 inches.
b. Burlap or standard strength synthetic filter fabric shall be purchased in a

continuous roll and cut to the length of the barrier to avoid the use of joints
(and thus improve the strength and efficiency of the barrier).

C. The stakes shall be spaced a maximum of 3 feet apart at the barrier location
and driven securely into the ground (minimum of 8 inches).

d. A trench shall be excavated approximately 4 inches wide and 4 inches deep
along the line of stakes and upslope from the barrier.

e. The filter material shall be stapled to the wooden stakes and 8 inches of the

fabric shall be extended into the trench. Heavy duty wire staples at least 1/2
inch long shall be used. Filter material shall not be stapled to existing trees.

f. The trench shall be backfilled and the soil compacted over the filter material.

g. If a filter barrier is to be constructed across a ditch line or In, the barrier shall
be of sufficient length to eliminate end flow, and the plan configuration shall
resemble an arc or horseshoe with the ends oriented upslope (See Plate
1.06b).

h. Filter barriers shall be removed when they have served their useful purpose,
but not before the upslope area has been permanently stabilized.

Silt Fence
This sediment barrier utilizes standard strength or extra strength synthetic filter fabrics. It is

designed for situations in which only sheet or overland flows are expected. (See Plate
1.06c.)

a. The height of a silt fence shall not exceed 36 inches (higher fences may
impound volumes of water sufficient to cause failure of the structure).
b. The filter fabric shall be purchased in a continuous roll cut to the length of the

barrier to avoid the use of joints. When joints are necessary, filter cloth shall
be spliced together only at a support post, with a minimum 6 inch overlap,
and securely sealed.
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Plate 1.06a and 1.06b
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Plate 1.06¢c
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C. Posts shall be spaced a maximum of 10 feet apart at the barrier location and
driven securely into the ground (minimum of 12 inches). When extra
strength fabric is used without the wire support fence, post spacing shall not
exceed 6 feet.

d. A trench shall be excavated approximately 4 inches wide and 4 inches deep
along the line of posts and upslope from the barrier.
e. When standard strength filter fabric is used, a wire mesh support fence shall

be fastened securely to the upslope side of the posts using heavy duty wire
staples at least 1 inch long, tie wires or hog rings. The wire shall extend into
the trench a minimum of 2 inches and shall not extend more than 36 inches
above the original ground surface.

f. The Standard Strength filter fabric shall be stapled or wired to the fence, and
8 inches of the fabric shall be extended into the trench. The fabric shall not
extend more than 36 inches above the original ground surface.

g. When extra strength filter fabric and closer post spacing are used, the wire
mesh support fence may be eliminated. In such a case, the filter fabric is
stapled or wired directly to the posts with all other provisions of item f.
applying.

h. The trench shall be backfilled and the soil compacted over the filter fabric.

i. Silt fences shall be removed when they have served their useful purpose,
but not before the upslope area has been permanently stabilized.

MAINTENANCE

1. Silt fences and filter barriers shall be inspected immediately after each rainfall and at
least daily during prolonged rainfall. Any required repairs shall be made immediately.
2. Should the fabric on a silt fence or filter barrier decompose or become ineffective

prior to the end of the expected usable life and the barrier still be necessary, the
fabric shall be replaced promptly.

3. Sediment deposits should be removed after each storm event. They must be
removed when deposits reach approximately one-half the height of the barrier.

4, Any sediment deposits remaining in place after the silt fence or filter barrier is no
longer required shall be dressed to conform with the existing grade, prepared and
seeded.

ES BMP 1.07: BRUSH BARRIER
DEFINITION

A temporary sediment barrier constructed at the perimeter of a disturbed area from the
residue materials available from clearing and grubbing the site.

PURPOSE

To intercept and retain sediment from disturbed areas of limited extent, preventing sediment
from leaving the site.

CONDITIONS WHERE PRACTICE APPLIES

Below disturbed areas subject to sheet and rill erosion, where enough residue material is
available for construction of such a barrier.
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PLANNING CONSIDERATIONS

Organic litter and spoil material from site clearing operations is usually burned or hauled
away to be dumped elsewhere. Much of this material can be used effectively on the
construction site itself. During clearing and grubbing operations, equipment can push or
dump the mixture of limbs, small vegetation and root mat along with minor amounts of soil
and rock into windrows along the toe of a slope where erosion and accelerated runoff are
expected. Anchoring a filter fabric over the berm enhances the filtration ability of the barrier.
Because brush barriers are fairly stable and composed of natural materials, maintenance
requirements are small.

DESIGN CRITERIA
A formal design is not required.
CONSTRUCTION SPECIFICATIONS

1. The height of a brush barrier shall be a minimum of 3 feet.

2. The width of a brush barrier shall be a minimum of 5 feet at its base. (The sizes of
brush barriers may vary considerably based upon the amount of material available
and the judgment of the design engineer.)

3. The barrier shall be constructed by piling brush, stone, root mat and other material
from the clearing process into a mounded row on the contour.

If a filter fabric is used (See Plate 1.07a):
4. The filter fabric shall be cut into lengths sufficient to lay across the barrier from its

upslope base to just beyond its peak. Where joints are necessary, the fabric shall be
spliced together with a minimum 6-inch overlap and securely sealed.

5. A trench shall be excavated 6 inches wide and 4 inches deep along the length of the
barrier and immediately uphill from the barrier.

6. The lengths of filter fabric shall be draped across the width of the barrier with the
uphill edge placed in the trench and the edges of adjacent pieces overlapping each
other.

7. The filter fabric shall be secured in the trench with stakes set approximately 36
inches on center.

8. The trench shall be backfilled and the soil compacted over the filter fabric.

9. Set stakes into the ground along the downhill edge of the brush barrier, and anchor

the fabric by tying twine from the fabric to the stakes.

MAINTENANCE

1. Brush barriers shall be inspected after each rainfall and necessary repairs shall be
made promptly.
2. Sediment deposits must be removed when they reach approximately one-half the

height of the barrier.
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Plate 1.07a
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ES BMP 1.08: STORM DRAIN INLET PROTECTION
DEFINITION

A sediment filter or an excavated impounding area around a storm drain drop inlet or curb
inlet.

PURPOSE

To prevent sediment from entering storm drainage systems prior to permanent stabilization of
the disturbed area.

CONDITIONS WHERE PRACTICE APPLIES

Where storm drain inlets are to be made operational before permanent stabilization of the
disturbed drainage area. Different types of structures are applicable to different conditions.
(See Plates 1.ax through 1.08h).

PLANNING CONSIDERATIONS

Storm sewers which are made operational before their drainage area is stabilized can convey
large amounts of sediment to natural drainageways. In case of extreme sediment loading,
the storm sewer itself may clog and lose a major portion of its capacity. To avoid these
problems, it is necessary to prevent sediment from entering the system at the inlets.

This practice contains several types of inlet filters and traps which have different applications
dependent upon site conditions and type of inlet. Other innovative techniques for
accomplishing the same purpose are encouraged, but only after specific plans and details are
submitted to and approved by the stormwater permitting agency.

Note that these various inlet protection devices are for drainage areas of less than one acre.
Runoff from large disturbed areas should be routed through a TEMPORARY SEDIMENT
TRAP (ES BMP 1.25).

DESIGN CRITERIA

1. The drainage area shall be no greater than 1 acre.

2. The inlet protection device shall be constructed in such a manner that will facilitate
cleanout and disposal of trapped sediment and minimize interference with
construction activities.

3. The inlet protection devices shall be constructed in such a manner that any resultant
ponding or stormwater will not cause excessive inconvenience or damage to
adjacent areas or structures.

4, Design criteria more specific to each particular inlet protection device will be found on
Plates 1.08 a-h.

CONSTRUCTION SPECIFICATIONS
Straw Bale Drop Inlet Structure

a. Bales shall be either wire-bound or string-tied with the bindings oriented
around the sides rather than over and under the bales.
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b. Bales shall be placed lengthwise in a single row surrounding the inlet, with
the ends of adjacent bales pressed together.
C. The filter barrier shall be entrenched and backfiled. A trench shall be

excavated around the inlet the width of a bale to a minimum depth of 4
inches. After the bales are staked, the excavated soil shall be backfilled and
compacted against the filter barrier.

d. Each bale shall be securely anchored and held in place by at least two
stakes or rebars driven through the bale.
e. Loose straw should be wedged between bales to prevent water from

entering between bales.

Plate 1.08a
Burlap Drop Inlet Sediment Filter
a. Burlap shall be 10 ounce per square yard fabric and shall be cut from a
continuous roll to avoid joints.
b. Stakes shall be 1" x 2" wood (preferred) or equivalent metal with a minimum
length of 3 feet.
C. Staples shall be of heavy duty wire at least 1/2-inch long.
d. Stakes shall be spaced around the perimeter of the inlet a maximum of 3

feet apart and securely driven into the ground (minimum of 8 inches).
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e. A trench shall be excavated approximately 4 inches wide and 4 inches deep
around the outside perimeter of the stakes.
f. The burlap shall be stapled to the wooden stakes, and 8 inches of the fabric

shall be extended into the trench. The height of the filter barrier shall be a
minimum of 15 inches and shall not exceed 18 inches (See Plate 1.08b).
. The trench shall be backfilled and the soil compacted over the burlap.

Plate 1.08b
Gravel and Wire Mesh Drop Inlet Sediment Filter

a. Wire mesh shall be laid over the drop inlet so that the wire extends a
minimum of 1 foot beyond each side of the inlet structure. Hardware cloth or
comparable wire mesh with 1/2-inch openings shall be used. If more than
one strip of mesh is necessary, the strips shall be overlapped.

b. FDOT No. 1 Coarse Aggregate shall be placed over the wire mesh as
indicated on Plate 1.08c. The depth of stone shall be at least 12 inches over
the entire inlet opening. The stone shall extend beyond the inlet opening at
least 18 inches on all sides.

C. If the stone filter becomes clogged with sediment so that it no longer
adequately performs its function, the stones must be pulled away from the
inlet, cleaned and replaced.
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NOTE: This filtering device has no overflow mechanism. Therefore, ponding is likely
especially if sediment is not removed regularly. This type of device must never be
used where overflow may endanger an exposed fill slope. Consideration should also
be given to the possible effects of ponding on traffic movement, nearby structures,
working areas, adjacent property, etc.

Plate 1.08c

Block and Gravel Drop Inlet Sediment Filter

a. Place concrete blocks lengthwise on their sides in a single row around the
perimeter of the inlet, with the ends of adjacent blocks abutting. The height
of the barrier can be varied, depending on design needs, by stacking
combinations of 4-inch, 8-inch and 12-inch wide blocks. The barrier of
blocks shall be at least 12 inches high and no greater than 24 inches high.

b. Wire mesh shall be placed over the outside vertical face (webbing) of the
concrete blocks to prevent stone from being washed through the holes in the
blocks. Hardware cloth or comparable wire mesh with 1/2-inch openings
shall be used.

C. Stone shall be piled against the wire to the top of the block barrier, as shown
in Plate 1.08d. FDOT No. 1 Coarse Aggregate shall be used.
d. If the stone filter becomes clogged with sediment so that it no longer

adequately performs its function, the stone must be pulled away from the
blocks, cleaned and replaced.
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Excavated Drop Inlet Sediment Trap

a. The excavated trap shall be sized to provide a minimum storage capacity
calculated at the rate of 67 cubic yards for 1 acre of drainage area. A trap
shall be no less than 1 foot nor more than 2 feet deep measured from the top
of the inlet structure. Side slopes shall not be steeper than 3:1 (See Plate
1.08e).

b. The slope of the basin may vary to fit the drainage area and terrain.
Observations must be made to check trap efficiency and modifications shall
be made as necessary to insure satisfactory trapping of sediment. Where an
inlet is located so as to receive concentrated flows, such as in a highway
median, it is recommended that the basin have a rectangular shape in 2:1
ratio, with the length oriented in the direction of the flow.

C. Sediment shall be removed and the trap restored to its original dimensions
when the sediment has accumulated to 1/2 the design depth of the trap.
Removed sediment shall be deposited in a suitable area and in a manner
such that it will not erode.

Sod Drop Inlet Sediment Filter

a. Soil shall be prepared and sod installed according to the specifications in ES
BMP 1.67 entitled SODDING.
b. Sod shall be placed to form a turf map covering the soil for a distance of 4

feet from each side of the inlet structure, as illustrated in Plate 1.08f.
Gravel Curb Inlet Sediment Filter

a. Hardware cloth or comparable wire mesh with 1/2-inch openings shall be
placed over the curb inlet opening so that at least 12 inches of wire extends
across the inlet cover and at least 12 inches of wire extends across the
concrete gutter from the inlet opening, as illustrated in Plate 1.08g.

b. Stone shall be piled against the wire so as to anchor it against the gutter and
inlet cover and to cover the inlet opening completely. FDOT No. 1 Coarse
Aggregate shall be used.

C. If the stone filter becomes clogged with sediment so that it no longer
adequately performs its function, the stone must be pulled away from the
block, cleaned and replaced.
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Plate 1.08d
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Plate 1.08e
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Plate 1.08f
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Plate 1.08g
Block and Gravel Curb Inlet Sediment Filter

a. Two concrete blocks shall be placed on their sides abutting the curb at either

side of the inlet opening.
b. A 2-inch by 4-inch stud shall be cut and placed through the outer holes of

each spacer block to keep the front blocks in place.
C. Concrete blocks shall be placed on their sides across the front of the inlet

and abutting the spacer blocks as illustrated in Plate 1.08h.
d. Wire mesh shall be placed over the outside vertical face (webbing) of the

concrete blocks to prevent stone from being washed through the holes in the
blocks. Chicken wire or hardware cloth with 1/2-inch openings shall be

used.

e. FDOT No. 1 Coarse Aggregate shall be piled against the wire to the top of
the barrier as shown in Plate 1.08h.

f. If the stone filter becomes clogged with sediment so that it no longer

adequately performs its function, the stone must be pulled away from the
block, cleaned and replaced.
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Plate 1.08h
MAINTENANCE
1. The structure shall be inspected after each rain and repairs made as needed.
2. Sediment shall be removed and the trap restored to its original dimensions when the

sediment has accumulated to 1/2 the design depth of the trap. Removed sediment
shall be deposited in a suitable area and in such a manner that it will not erode.

3. Structures shall be removed and the area stabilized when the remaining drainage
area has been properly stabilized.
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ES BMP 1.15: TEMPORARY DIVERSION DIKE
DEFINITION

A temporary ridge of compacted soil located at the top or base of a sloping disturbed area.

PURPOSES

1. To divert storm runoff from higher drainage areas away from unprotected slopes to a
stabilized outlet, or;

2. To divert sediment-laden runoff from a disturbed area to a sediment trapping facility.

CONDITION WHERE PRACTICE APPLIES

Wherever stormwater runoff must be temporarily diverted to protect disturbed slopes or retain
sediments on site during construction. These structures generally have a life expectancy of
18 months or less.

PLANNING CONSIDERATIONS

A temporary diversion dike is intended to divert overland sheet flow to a stabilized outlet or a
sediment trapping facility during establishment of permanent stabilization on sloping,
disturbed areas. When used at the top of a slope, the structure protects exposed slopes by
keeping upland runoff away. When used at the base of a slope, the structure protects
adjacent and downstream areas by diverting sediment-laden runoff to a sediment trapping
facility.

If the dike is going to remain in place for longer than 30 days, it is very important that it be
established with temporary or permanent vegetation. The slope behind the dike is also an
important consideration. The dike must have a positive grade to assure drainage, but if the
slope is too great, precautions must be taken to prevent erosion due to high velocity flow
behind the dike.

This practice is considered an economical one because it uses material available on the site
and can usually be constructed with equipment needed for site grading. The useful life of the
practice can be extended by stabilizing the dike with vegetation.

As specified herein, this practice is intended to be temporary. However, with more stringent
design criteria, it can be made permanent in accordance with DIVERSIONS (ES BMP 1.18).

DESIGN CRITERIA

No formal design is required. The following criteria shall be met:
Drainage Area

The maximum allowable drainage area is 5 acres.

Dimensions

The minimum allowable height measured from the upslope side of the dike is 18 inches. Top
width shall be a minimum of 2 feet with a minimum base width of 4.5 feet. (See Plate 1.15a).
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Side Slopes

3:1 or flatter.

Grade

The channel behind the dike shall have a positive grade to a stabilized outlet. If the channel
slope is less than or equal to 2%, no stabilization is usually required. If the slope is greater

than 2%, the channel shall be stabilized in accordance with ES BMP 1.35 (STORMWATER
CONVEYANCE CHANNEL).

Plate 1.15a
Outlet
a. The diverted runoff, if free of sediment, must be released through a stabilized
outlet or channel.
b. Sediment-laden runoff must be diverted and released through a sediment

trapping facility.

CONSTRUCTION SPECIFICATIONS

1. Whenever feasible, the dike should be built before construction begins on the project.

2. The dike should be adequately compacted to prevent failure.

3. Temporary or permanent seeding and mulch shall be applied to the dike within 15
days of construction.

4. The dike should be located to minimize damages by construction operations and

traffic.
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MAINTENANCE

The measure shall be inspected after every storm and repairs made to the dike, flow channel
and outlet, as necessary. Approximately once every week, whether a storm has occurred or
not, the measure shall be inspected and repairs made if needed. Damages caused by
construction traffic or other activity must be repaired before the end of each working day.

ES BMP 1.16: TEMPORARY FILL DIVERSION

DEFINITION

A channel with a supporting ridge on the lower side cut along the top of an active earth fill.
PURPOSE

To divert storm runoff away from the unprotected slope of the fill to a stabilized outlet or
sediment trapping facility.

CONDITIONS WHERE PRACTICE APPLIES

Where the drainage area at the top of an active earth fill slopes toward the exposed slope
and where continuous fill operations make the use of a DIVERSION (ES BMP 1.18)
unfeasible. This temporary structure should remain in place for less than one week.

PLANNING CONSIDERATIONS

One important principle of erosion and sediment control is to keep stormwater runoff away
from exposed slopes. This is often accomplished by installing a dike, diversion or paved ditch
at the top of a slope to carry the runoff away from the slope to a stabilized outlet or
downdrain. In general, these measures are installed after the final grade has been reached.
On cuts, the measures may be installed at the beginning since the work proceeds from the
top and the measures have little chance of being covered or damaged. On fills, the work
proceeds from the bottom to the top and the elevation changes daily. It is therefore not
feasible to construct a compacted dike or permanent diversion which may be covered by the
next day's activity.

The temporary fill diversion is intended to provide some slope protection on a daily basis until
final elevations are reached and a more permanent measure can be constructed. This
practice can be constructed by the use of a motor grader or one of the smaller dozers. To
shape the diversion, the piece of machinery used may run near the edge of the fill with its
blade tilted to form the channel as described in Plate 1.16a. This work would be done at the
end of the working day and provide a channel with a berm on the lower side to protect the
slope. Wherever possible, the temporary diversion should be sloped to direct water to a
stabilized outlet. If the runoff is diverted over the fill itself, the practice may cause more
problems than it solves by concentrating water at a single point.

Good timing is essential to fill construction. The filling operation should be completed as
quickly as possible and the permanent slope protection measures and slope stabilization
measures installed as soon after completion as possible. With quick and proper construction,
the developer or contractor will save both time and money in building, repairing and
stabilizing the fill area. The longer the time period for construction and stabilization, the more
prone the fill operation is to damages by erosion. Repairing the damages adds additional
time and expense to the project.
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DESIGN CRITERIA

No formal design is required. The following criteria shall be met:

Drainage Area

The maximum allowable drainage area is 5 acres.

Height

The minimum height of the supporting ridge shall be 9 inches. (See Plate 1.16a).
Grade

The channel shall have a positive grade to a stabilized outlet.

Plate 1.16a

Outlet

The diverted runoff should be released through a stabilized outlet, slope drain or sediment
trapping measure.

CONSTRUCTION SPECIFICATIONS

1. The diversion shall be constructed at the top of the fill at the end of each work day as
needed.
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2. The diversion shall be located at least 2 feet inside the top edge of the fill. (See Plate
1.16a).
3. The supporting ridge of the lower side shall be constructed with a uniform height

along its entire length.
MAINTENANCE

Since the practice is temporary and under most situations will be covered the next work day,
the maintenance required should be low. If the practice is to remain in use for more than one
day, an inspection will be made at the end of each work day and repairs made to the
measure if needed. The contractor should avoid the placement of any material over the
structure while it is in use. Construction traffic should not be permitted to cross the diversion.

ES BMP 1.17: TEMPORARY RIGHT-OF-WAY DIVERSION
DEFINITION

A ridge of compacted soil or loose rock or gravel constructed across disturbed rights-of-way
and similar sloping areas.

PURPOSE

To shorten the flow length within a long sloping right-of-way, thereby reducing the erosion
potential by diverting storm runoff to a stabilized outlet or sediment trapping device.

CONDITIONS WHERE PRACTICE APPLIES

Generally, earthen diversions are applicable where there will be little or no construction traffic
within the right-of-way. Gravel structures are more applicable to roads and other rights-of-
way which accommodate vehicular traffic.

PLANNING CONSIDERATIONS

Construction of utility lines and roads often requires the clearing of long strips of right-of-way
over sloping terrain. The volume and velocity of stormwater runoff tend to increase in these
cleared strips and the potential for erosion is much greater since the vegetative cover is
diminished or removed. To compensate for the loss of vegetation, it is usually a good
practice to break up the flow length within the cleared strip so that runoff does not have a
chance to concentrate and cause erosion. At proper spacing intervals, Temporary Right-of-
Way Diversions can significantly reduce the amount of erosion which will occur until the area
is permanently stabilized.

DESIGN CRITERIA

No formal design is required. The following criteria shall be met:

Drainage Area

Less than 5 acres (for larger drainage areas use a DIVERSION, ES BMP 1.18).
Dimensions

The minimum allowable height measured from the upslope side of the diversion is 18 inches.
The minimum top width shall be 2 feet and the base width minimum is 6 feet.
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Side Slopes
3:1 or flatter to allow the passage of construction traffic. (See Plate 1.17a).
Width

The measure should be constructed completely across the disturbed portion of the right-of-
way.

Spacing

The following table will be used to determine the spacing of right-of-way diversions:

% Slope Spacing (Ft.
Less than 5% 300
Between 5% and 10% 200
Greater than 10% 100

Grade

Positive drainage, with less than 2% slope, should be provided to stabilized outlet or
sediment trapping facility.

Outlet

Interceptor dikes must have an outlet which is not subject to erosion.

The on-site location may need to be adjusted to meet field conditions in order to utilize the
most suitable outlet. Concentrated flows should spread over the widest possible area after
release. Flows with high sediment concentrations should pass through a sediment trapping

measure.

CONSTRUCTION SPECIFICATIONS

1. The diversion shall be installed as soon as the right-of-way has been cleared and/or
graded.

2. All earthen diversions shall be machine- or hand-compacted in 8-inch lifts.

3. The outlet of the diversion shall be located on an undisturbed and stabilized area

when at all possible. The field location should be adjusted as needed to utilized a
stabilized outlet. Sediment laden flows shall be conveyed to a sediment trapping
device.

4, Earthen diversions which will not be subject to construction traffic should be
stabilized in accordance with TEMPORARY SEEDING (ES BMP 1.65).
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Plate 1.17a
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MAINTENANCE

The practice shall be inspected after every rainfall and repairs made if necessary.
Approximately once every week, whether a storm has occurred or not, the measure shall be
inspected and repairs made if needed. Diversions which are subject to damage by vehicular
traffic should be re-shaped at the end of each working day.

ES BMP 1.18: DIVERSION

DEFINITION

A channel constructed across a slope with a supporting ridge on the lower side.

PURPOSE

To reduce slope length and to intercept and divert stormwater runoff to stabilized outlets at
non-erosive velocities.

CONDITIONS WHERE PRACTICE APPLIES

1. Where runoff from higher areas may damage property, cause erosion, or interfere
with the establishment of vegetation on lower areas.

2. Where surface and/or shallow subsurface flow is damaging upland slopes.

3. Where the slope length needs to be reduced to minimize soil loss.

4. Diversions are applicable only below stabilized or protected areas. They should not

be used below high sediment producing areas unless land treatment practices or
structural measures, designed to prevent damaging accumulations of sediment in the
channels, are installed with or before the diversions.

5. Diversions should not be placed on slopes greater than fifteen percent.

PLANNING CONSIDERATIONS

Diversions can be useful tools for managing surface water flows and preventing soil erosion.
On moderately sloping areas, they may be placed at intervals to trap and divert sheet flow
before it has a chance to concentrate and cause rill and gully erosion. They may be placed at
the top of cut or fill slopes to keep runoff from upland drainage areas off the slope. They can
also be used to protect structures, parking lots, adjacent properties, and other special areas
from flooding.

Diversions are preferable to other types of man-made stormwater conveyance systems
because they more closely simulate natural flow patterns and characteristics. Flow velocities
are generally kept to a minimum. When properly coordinated into the landscape design of a
site, diversions can be visually pleasing as well as functional.

As with any earthen structure, it is very important to establish adequate vegetation as soon as
possible after installation. It is equally important to stabilize the drainage area above the
diversion so that sediment will not enter and accumulate in the diversion channel.

Diversions should be constructed before clearing and grading operations begin. If used to
protect a flat, exposed area, a diversion might be constructed as a dike or berm. Berms
made of gravel or story can be crossed by construction equipment.
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DESIGN CRITERIA
Location

Diversion location shall be determined by considering outlet conditions, topography, land use,
soil type, length of slope, seepage planes (where seepage is a problem) and the
development layout.

Capacity

a. The diversion channel must have a minimum capacity to carry the runoff
expected from a 10-year frequency storm with a freeboard of at least 0.3
foot. (See Plate 1.18a).

b. Diversions designed to protect homes, school, industrial buildings, roads,
parking lots, and comparable high-risk areas and those designed to function
in connection with other structures, shall have sufficient capacity to carry
peak runoff expected from a storm frequency consistent with the hazard
involved.

C. Peak rates of runoff used in determining the capacity requirements shall be
as outlined in Chapter 5 of the FDER Development Manual or by other
accepted methods.

Channel Design

The diversion channel may be parabolic, trapezoidal or Vee-shaped and shall be designed
and constructed according to ES BMP 1.35 (STORMWATER CONVEYANCE CHANNELS).

Ridge Design

The supporting ridge cross-section shall meet the following criteria (See Plate 1.18a).

a. The side slopes shall be no steeper than 2:1 and shall be flat enough to
insure ease of maintenance of the structure and its protective vegetative
cover.

b. The width at the design water elevation shall be a minimum of 4 feet.

C. The minimum freeboard shall be 0.3 foot.

d. The design shall include a 10 percent settlement factor.

Outlet

Diversions shall be stabilized outlets which will convey concentrated runoff without erosion.
Acceptable outlets include STORMWATER CONVEYANCE CHANNELS (ES BMP 1.35);
LEVEL SPREADERS (ES BMP 1.40); OUTLET PROTECTION (ES BMP 1.36); AND PAVED
FLUMES

(ES BMP 1.31).

Outlets shall be constructed and stabilized prior to the operation of the diversion.
Stabilization
a. Unless otherwise stabilized, the ridge and channel shall be seeded and

mulched within 15 days of installation in accordance with ES BMP 1.66
(PERMANENT SEEDING).
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Plate 1.18a
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b. Disturbed areas draining into the diversion shall be seeded and mulched
prior to or at the time the diversion is constructed.
C. Permanent diversions should include a filter strip of close growing grass

maintained above the channel. The width of the filter, measured from the
center of the channel, shall be one-half the channel width plus 15 feet.

CONSTRUCTION SPECIFICATIONS

1. All trees, brush, stumps, debris, and other obstructions shall be removed and
disposed of so as not to interfere with the proper functioning of the diversion.

2. The diversion shall be excavated or shaped to line, grade, and cross-section as
required to meet the criteria specified herein, free of irregularities which will impede
flow.

3. Fills shall be compacted as needed to prevent unequal settlement that would cause
damage in the complete diversion.

4. All earth removed and not needed in construction shall be spread or disposed of so
that it will not interfere with the functioning of the diversion.

5. Permanent stabilization of disturbed areas shall be done in accordance with the

applicable standard and specification contained elsewhere in this Article. Permanent
stabilization techniques include PERMANENT SEEDING (ES BMP 1.66) and
SODDING (ES BMP 1.67).

MAINTENANCE

Before final stabilization, the diversion should be inspected after every rainfall. Sediment
shall be removed from the ditchline and repairs made as necessary. Seeded areas which fail
to establish a vegetative cover shall be reseeded as necessary.

ES BMP 1.25: TEMPORARY SEDIMENT TRAP
DEFINITION

A small temporary ponding area formed by excavation and/or an embankment across a
drainageway.

PURPOSE

To detain sediment-laden runoff from small disturbed areas long enough to allow the majority
of the sediment to settle out thereby protecting drainageways, properties and rights-of-way
from sedimentation.

CONDITIONS WHERE PRACTICE APPLIES

1. A sediment trap is usually installed in a drainageway, at a storm drain inlet or at other
points of discharge from a disturbed area.

2. Below drainage areas of 5 acres or less.

3. Where the sediment trap will be used less than 18 months.

4 The sediment trap may be constructed either independently or in conjunction with a
TEMPORARY DIVERSION DIKE (ES BMP 1.15).
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PLANNING CONSIDERATIONS

The sediment trap should be located to obtain the maximum storage benefit from the terrain,
for ease of cleanout and disposal of the trapped sediment and to minimize interference with
construction activities.

Sediment traps should be used only for small drainage areas. If the contributing drainage
area is greater than 5 acres, refer to SEDIMENT BASINS (ES BMP 1.26). Sediment must be
periodically removed from the trap. Plans should detail how this sediment is to be disposed
of, such as by use in fill areas on site or removal to an approved off-site dump.

Sediment traps, along with other perimeter controls, shall be installed before any land
disturbance takes place in the drainage area.

DESIGN CRITERIA

Trap Capacity

The sediment trap must have an initial storage volume of 67 cubic yards per acre of drainage
area, measured from the low point of the ground to the crest of the gravel outlet. Sediment

should be removed from the basin when the volume is reduced by one-half.

For a natural basin, the volume may be approximated as follows:

V=04xAxD
where, V = the storage volume in cubic feet
A = the surface area of the flood area at the
crest of the outlet, in square feet
D = the maximum depth, measured from the low point
in the trap to the crest of the outlet, in feet.
Excavation

If excavation is necessary to attain the required storage volume, side slopes should be no
steeper than 2:1.

Embankment Cross-Section
The maximum height of the sediment trap embankment shall be 5 feet as measured from the

low point. Minimum top widths (W) and outlet heights (Ho) for various embankment
heights (H) are shown in Table 1.25a. Side slopes of the embankment shall be 2:1 of flatter.

47




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

Table 1.25a
Outlet

The outlets shall be designed, constructed and maintained in such a manner that sediment
does not leave the trap and that erosion of the outlet does not occur. A trap may have
several different outlets with each outlet conveying part of the flow based on the criteria below
and the combined outlet capacity shall meet that criteria. For example, a 12 foot earth outlet
(adequate for 2 acres) and a 12 inch pipe outlet (adequate for 1 acre) could be used for a
three acre drainage area.

There are four types of outlets for sediment traps. Each sediment trap is named according to
the type of outlet that it has. Each type has different design criteria and will be discussed
separately.

a. An Earth Outlet Sediment Trap (See Plate 1.25a) consists of a basin formed
by excavation and/or an embankment. The trap has a discharge point over
or cut into natural ground. The outlet width (feet) shall be equal to 6 times
the drainage area (acres). If an embankment is used the outlet crest shall be
at least one foot below the top of the embankment. The outlet shall be free
of any restriction to flow. The earthen embankment shall be seeded with
temporary or permanent vegetation (see ES BMP 1.65 and 1.66) within 15
days of construction.

b. A Pipe Outlet Sediment Trap (See Plate 1.25b) consists of a basin formed by
an embankment or excavation and an embankment. The outlet for the trap
is through a perforated riser and a pipe through the embankment. The outlet
pipe and riser shall be made of corrugated metal. The riser diameter shall
be of the same or larger diameter than the pipe. The top of the embankment
shall be at least 1.5 feet above the crest of the riser. At least the top 2/3 of
the riser shall be perforated with 1/2 inch diameter holes spaced 8 inches
vertically and 10-12 inches horizontally. All pipe connections shall be
watertight.
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Select pipe diameter from the following table:
Min. Pipe Diameter Max. Drainage Area (acres)

12"
18"
21"
24"
30"

C. A Stone Outlet Sediment Trap (See Plate 1.25c) consists of a basin formed
by an embankment or excavation and an embankment. The outlet for the
sediment trap shall consist of a crushed stone section of the embankment
located at the low point in the basin. The minimum length of the outlet shall
be 6 feet times the acreage of the drainage area. The crest of the outlet
must be at least 1.0 foot below the top of the embankment, to insure that the
flow will travel over the stone and not the embankment. The outlet shall be
constructed of FDOT No. 1 size crushed stone.

d. A Storm Inlet Sediment Trap (See Plate 1.25d) consists of a basin formed by
excavation or natural ground that discharges through an opening in a storm
drain inlet structure. This opening can either be the inlet opening or a
temporary opening made by omitting bricks or blocks in the inlet. A yard
drain inlet or an inlet in the median strip of a dual highway would use the inlet
opening for an outlet. A curb inlet would require a temporary opening. The
trap should be out of the roadway to avoid interference with construction.
Placing the trap on the opposite side of the opening and diverting water from
the roadway to the trap is one means of accomplishing this.

abhwNPE

Removal

Sediment traps must be removed after the contributing drainage area is stabilized. Plans
should show how the site of the sediment trap is to be graded and stabilized after removal.

CONSTRUCTION SPECIFICATIONS

1. The area under the embankment shall be cleared, grubbed, and stripped of any
vegetation and root mat. To facilitate cleanout, the pool area should be cleared.
2. Fill material for the embankment shall be free of roots or other woody vegetation,

organic material, large stones, and other objectionable material. The embankment
should be compacted in 8-inch layers by traversing with construction equipment.

3. The earthen embankment shall be seeded with temporary or permanent vegetation
(see ES BMP 1.65 and 1.66) within 15 days of construction.

4, Construction operations shall be carried out in such a manner that erosion and water
pollution are minimized.

5. The structure shall be removed and the area stabilized when the upslope drainage

area has been stabilized.

49




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

50




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

51




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

52




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

53




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

MAINTENANCE

1. Sediment shall be removed and the trap restored to its original dimensions when the
sediment has accumulated to 1/2 the design volume of the trap. Sediment removed
from the basin shall be deposited in a suitable area and in such a manner that it will
not erode.

2. The structure should be checked regularly to insure that it is structurally sound and
has not been damaged by erosion or construction equipment. The height of the
outlet should be checked to ensure that its center is at least one foot below the top of
the embankment.

ES BMP 1.26: TEMPORARY SEDIMENT BASIN
DEFINITION

A temporary basin with a controlled stormwater release structure, formed by constructing an
embankment of compacted soil across a drainageway.

PURPOSE

To detain sediment-laden runoff from disturbed areas long enough for the majority of the
sediment to settle out.

CONDITIONS WHERE PRACTICE APPLIES

Below disturbed areas greater than 5 acres. There must be sufficient space and appropriate
topography for the construction of a temporary impoundment. These structures are limited to
a useful life of 18 months unless they are designed as permanent ponds by a qualified
professional engineer.

PLANNING CONSIDERATIONS
Effectiveness

Sediment basins are at best only 70-80% effective in trapping sediment which flows into
them. Therefore, they should be used in conjunction with erosion control practices such as
temporary seeding, mulching, diversion dikes, etc. to reduce the amount of sediment flowing
into the basin.

Location

To improve the effectiveness of the basin, it should be located so as to intercept the largest
possible amount of runoff from the disturbed area. The best locations are generally low areas
and natural drainageways below disturbed areas. Drainage into the basin can be improved
by the use of diversion dikes and ditches. The basin must not be located in a live stream but
should be located to trap sediment-laden runoff before it enters the stream. The basin should
not be located where its failure would result in the loss of life or interruption of the use or
service of public utilities or roads.
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Multiple Use

Sediment basins may be designed as permanent structures to remain in place after
construction is completed. The Stormwater Rule (Ch. 17-25, F.A.C.) makes the use of these
structures desirable for stormwater detention purposes. Wherever these structures are to
become permanent, or if they exceed the size limitations of the design criteria, they must be
designed as permanent ponds by a qualified professional engineer. Permanent ponds are
beyond the scope of these ES BMP.

DESIGN CRITERIA
Maximum Drainage Area

Unless the structure is designed as a permanent pond by a qualified professional engineer,
the maximum allowable drainage area into the basin shall be 150 acres.

Basin Capacity

The design capacity of the basin must be at least 67 cubic yards per acre of drainage area,
measured from the bottom of the basin to the crest of the principal spillway (riser pipe).
Sediment should be removed from the basin when the volume of the basin has been reduced
to 27 cubic yards per acre of drainage area. In no case shall the sediment cleanout level be
higher than one foot below the top of the riser. The elevation of the sediment cleanout level
should be calculated and clearly marked on the riser. (See Plate 1.26a).

Plate 1.26a

Basin Shape

To improve sediment trapping efficiency of the basin, the effective flow length must be twice
the effective flow width. This basin shape may be attained by properly selecting the site of
the basin, by excavation, or by the use of baffles. (See Chapter 6, Appendix 1.26A of the
FDER Development Manual for design details.)
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Embankment Cross-Section

The embankment must have a minimum top width of 8 feet. The side slopes must be 2:1 or
flatter. The embankment may have a maximum height of 10 feet if the side slopes are 2:1. If
the side slopes are 2.5:1 or flatter, the embankment may have a maximum height of 15 feet.

Spillway Design

The outlets for the basin may consist of a combination of principal and emergency spillways
or a principal spillway alone. In either case, the outlet(s) must pass the peak runoff expected
from the drainage area for a 10-year storm without damage to the embankment of the basin.
Runoff computations shall be based upon the soil cover conditions which are expected to
prevail during the life of the basin. Refer to Chapter 5 of the FDER Development Manual for
calculation of the peak rate of runoff.

The spillways designed by the procedures contained in this ES BMP will not necessarily
result in any reduction in the peak rate of runoff. If a reduction in peak runoff is desired, the
appropriate hydrographs should be generated to choose the basin and outlet sizes.

To increase the efficiency of the basin, the spillway(s) must be designed to maintain a
permanent pool of water between storm events.

Principal Spillway

The principal spillway shall consist of a solid (non-perforated), vertical pipe or box of
corrugated metal or reinforced concrete joined by a watertight connection to a horizontal pipe
(barrel) extending through the embankment and outletting beyond the downstream toe of the
fill. If the principal spillway is used in conjunction with an emergency spillway, the principal
spillway shall have a minimum capacity of 0.2 cfs per acre of drainage area when the water
surface is at the crest of the emergency spillway. If no emergency spillway is used, the
principal spillwvay must be designed to pass the entire peak flow expected from a 10-year
storm. (See Appendix 1.26A for design details.)

Design Elevations - If the principal spillway is used in conjunction with an emergency
spillway, the crest of the principal spillway shall be a minimum of 1.0 foot below the crest of
the emergency spillway. If no emergency spillway is used, the crest of the principal spillway
shall be a minimum of 3 feet below the top of the embankment. (See Plate 1.26b.) In either
case, a minimum freeboard of 1.0 foot shall be provided between the design high water and
the top of the embankment.

Anti-vortex Device and Trash Rack - An anti-vortex device and trash rack shall be attached to
the top of the principal spillway to improve the flow of water into the spillway and prevent
floating debris from being carried out of the basin. The anti-vortex device shall be of the
concentric type. (See Plate 1.26j and Appendix 1.26A for design procedures for the anti-
vortex device and trash rack.)

Dewatering - Shall be done in such a manner as to remove the relatively clean water without
removing any of the sediment that has settled out and without removing any appreciable
guantities of floating debris. As a minimum, provisions shall be made to dewater the basin
down to the sediment cleanout elevation. This can be accomplished by providing a hole at
the maximum sediment retention elevation (See Plate 1.260 of Appendix 1.26A). The
dewatering hole shall be no larger than 4 inches in diameter. Other means of automatic
dewatering are detailed in Appendix 1.26A.
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It is also advantageous (but not required) to provide for dewatering of trapped sediment
before cleanout. Basin underdrains are generally installed for this purpose. Appendix 1.26A
contains details for the design of an underdrain system.

Base - The base of the principal spillway must be firmly anchored to prevent its floating. If the
riser of the spillway is greater than 10 feet in height, computations must be made to
determine the anchoring requirements. As a minimum, a factor of safety of 1.25 shall be
used (downward forces = 1.25 x upward forces).

For risers 10 feet or less in height, the anchoring may be done in one of the two following
ways:

a. A concrete base 18 inches thick and twice the width of riser diameter shall
be used and the riser embedded 6 inches into the concrete. (See Plate
1.26¢ and Appendix 1.26A for design details.)

b. A square steel plate, a minimum of 1/4 inch thick and having a width equal to
twice the diameter of the riser, shall be welded to the base of the riser. The
plate shall then be covered with 2.5 feet of stone, gravel, or compacted soil
to prevent floatation. (See Plate 1.26c and Appendix 1.26A for design
details.)

Plate 1.26¢

Barrel - The barrel of the principal spillway, which extends through the embankment, shall be
designed to carry the flow provided by the riser of the principal spillway with the water level at
the crest of the emergency spillway. The connection between the riser and the barrel must
be watertight. The outlet of the barrel must be protected to prevent erosion or scour of
downstream areas. (See Appendix 1.26A for design details.)
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Plate 1.26b

58




ARTICLE 34
NATURAL RESOURCE PROTECTION REGULATIONS

Anti-seep Collars - Anti-seep collars shall be used on the barrel of the principal spillway within
the normal saturation zone of the embankment to increase the seepage length by at least
10%, if either of the following two conditions is met:

a. The settled height of the embankment exceeds 10 feet.
b. The embankment has a low silt-clay content (Unified Soil Classes SM or
GM) and the barrel is greater than 10 inches in diameter.

The anti-seep collars shall be installed within the saturated zone. The maximum spacing
between collars shall be 14 times the projection of the collar above the barrel. Collars shall
not be closer than 2 feet to a pipe joint. Collars should be placed sufficiently far apart to allow
space for hauling and compacting equipment. Connections between the collars and the
barrel shall be watertight. (See Plate 1.26d and Appendix 1.26A for design procedure and
details.)

Emergency Spillway - The emergency spillway shall consist of an open channel constructed
adjacent to the embankment over undisturbed material (not fill). The spillway shall have a
control section at least 20 feet in length. The control section is a level portion of the spillway
channel at the highest elevation in the channel. (See Plate 1.26e and Appendix 1.26A.)

Plate 1.26d and Plate 1.26e
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Capacity - The emergency spillway shall be designed to carry the peak rate of runoff
expected from a 10-year storm, less any reduction due to the flow through the principal
spillway. (See Appendix 1.26A for design details.)

Design Elevations - The design high water through the emergency spillway shall be at least
1.0 foot below the top of the embankment. The crest of the emergency spillway channel shall
be at least 1.0 foot above the crest of the principal spillway.

Location - The emergency spillway channel shall be located so that it will not be constructed
over fill material. The channel shall be located so as to avoid sharp turns or bends. The
channel shall return the flow of water to a defined channel downstream from the
embankment.

Maximum Velocities - The maximum allowable velocity in the emergency spillway channel will
depend upon the type of lining used. For vegetated linings, allowable velocities are listed in
Table 1.35a (STORMWATER CONVEYANCE CHANNEL, ES BMP 1.35). For non-erodible
linings, such as concrete or asphalt paving and riprap, design velocities may be increased.
However, the emergency spillway channel shall return the flow to the natural channel at a
non-eroding velocity. (See Appendix 1.26A for design details.)

Stabilization of the Embankment and Basin

The embankment of the sediment basin shall be temporarily seeded within 15 days after its
completion (see TEMPORARY SEEDING, ES BMP 1.65). If excavation is required in the
basin, side slopes should not be steeper than 2:1.

Disposal

Cleanout - Sediment shall be removed from the basin when the capacity is reduced to 27
cubic yards per acre of drainage area. Plans for the sediment basin shall indicate the
methods for disposing of sediment removed from the basin. Possible alternatives are the use
of the material in fill areas on-site or removal to an approved off-site dump.

Final Removal - Sediment basin plans shall indicate the final disposition of the sediment
basin after the upstream drainage area is stabilized. The plans shall indicate methods for the
removal of excess water lying over the sediment, stabilization of the basin site, and the
disposal of any excess material. Sediment shall not be flushed into the stream or
drainageway.

Safety

Sediment basins are attractive to children and can be very dangerous. Therefore, they
should be fenced or otherwise made inaccessible to persons or animals unless this is
deemed unnecessary due to the remoteness of the site or other circumstances Strategically
placed signs around the impoundment reading "DANGER-QUICKSAND" should also be
installed. In any case, local ordinances and regulations regarding health and safety must be
adhered to.

CONSTRUCTION SPECIFICATIONS
Site Preparation

Areas under the embankment and any structural works shall be cleared, grubbed, and
stripped of topsoil to remove trees, vegetation, roots, or other objectionable material. In order
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to facilitate cleanout and restoration, the pool area (measured at the top of the principal
spillway) will be cleared of all brush and trees.

Cutoff Trench

For earth fill embankments a cutoff trench shall be excavated along the centerline of the dam.
The minimum depth shall be 2 feet. The cutoff trench shall extend up both abutments to the
riser crest elevation. The minimum bottom width shall be 4 feet, but wide enough to permit
operation of compaction equipment. The side slopes shall be no steeper than 1:1.

Compaction requirements shall be the same as those for the embankment. The trench shall
be drained during the backfilling-compacting operation.

Embankment

The fill material shall be taken from approved borrow areas. It shall be clean mineral soll, free
of roots, woody vegetation, oversized stones, rocks, or other objectionable material. Areas
on which fill is to be placed shall be scarified prior to placement of fill. The fill material should
contain sufficient moisture so that it can be formed by hand into a ball without crumbling. If
water can be squeezed out of the ball, it is too wet for proper compaction. Fill material will be
placed in 6-to-8-inch continuous layers over the entire length of the fill. Compaction shall be
obtained by routing the hauling equipment over the fill so that the entire surface of the fill is
traversed by at least one wheel or tread track of the equipment, or by using a compactor. The
embankment shall be constructed to an elevation 10% higher than the design height to allow
for settlement if compaction is obtained with hauling equipment. If compactors are used for
compaction, the overbuild may be reduced to not less than 5%.

Principal Spillway

The riser of the principal spillway shall be securely attached to the barrel by a watertight
connection. The barrel and riser shall be placed on a firm compacted soil foundation. The
base of the riser shall be firmly anchored according to design criteria to prevent its floating
Pervious material such as sand, gravel or crushed stone shall not be used as backfill around
the barrel or anti-seep collars. Fill material shall be placed around the pipe in 4-inch layers
and compacted by hand at least to the same density as the embankment. A minimum of two
feet of fill shall be hand-compacted over the barrel before crossing it with construction
equipment.

Emergency Spillway

The emergency spillway should not be constructed over fill material. Design elevations,
widths, entrance and exit channel slopes are critical to the successful operation of the
spillway and should be adhered to closely during construction.

Vegetative Stabilization

The embankment and emergency spillway of the sediment basin shall be stabilized with
temporary vegetation within 15 days of completion of the basin (see TEMPORARY
SEEDING, ES BMP 1.65).

Erosion And Sediment Control

The construction of the sediment basin shall be carried out in a manner such that erosion and
water pollution are minimized downstream.
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Safety

All state and local requirements shall be met concerning fencing and signs warning the public
of the hazards of soft sediment and flood waters.

Final Disposal

When temporary structures have served their intended purpose and the contributing drainage
area has been properly stabilized, the embankment and resulting sediment deposits are to be
leveled or otherwise disposed of in accordance with the approved pollution control plan.

MAINTENANCE

The embankment of the basin should be checked regularly to ensure that it is structurally
sound and has not been damaged by erosion or construction equipment.

The emergency spillway should be checked regularly to ensure that its lining is well
established and erosion-resistant.

The basin should be checked after each runoff-producing rainfall for sediment cleanout.
When the sediment reaches the cleanout level, it shall be removed and properly disposed of.

INFORMATION TO BE SUBMITTED FOR APPROVAL

Sediment Basin designs and construction plans submitted for review to the appropriate
regulatory agency shall include:

1. Specific location of the dam.

2. Plan view of dam, storage basin and emergency spillway.

3 Cross section of dam, principal spillway and emergency spillway; profile of
emergency spillway.

4, Details of pipe connections, riser to pipe connection, riser base, anti-seep collars,
trash rack and anti-vortex device.

5. Runoff calculations for 10-year frequency storm.

6. Storage Computations
a. Total required
b. Total available

C. Level of sediment at which cleanout shall be required; to be stated as a
distance from the riser crest to the sediment surface.

7. Calculations showing design of pipe and emergency spillway.

NOTE: Items 5 through 7 above may be submitted using the design data sheet in the
Appendix.

Information on Appendices can be obtained from the Engineering Division of the City
of Lakeland's Public Works Department.
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