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EXECUTIVE SUMMARY

Like much of Florida, Escambia County continues to become more urbanized as the population

and the number of tourists increases. To better protect the countyds s
resources, the County has implemented a Comprehensive Plan and Land Development Code.

To promote better site planning and stormwater management, the County has recognized the

need to expand the stormwater management fitool bo
Florida Department of Environmental Protection for Section 319 Nonpoint Source Management

grant funds for the development of the Escambia County Low Impact Design BMP Manual.

This Manual was created to promote a more comprehensive and systematic approach to project

stormwater design. Stormwater management, including flood control and improved stormwater

treatment, needs to be approached in a holistic manner considering the setting, natural

hydrology, existing conditions, project type, and community character. Stormwater

management needs to be focused and integrate d i nt o t he projectsd core de
of methods for addressing stormwater in an urbanizing community. The Low Impact Design

BMP Manual provides new tools that can be integrated into a BMP Treatment Train to not only

improve stormwater management, but also expand development potential and enhance project

aesthetics.

LID is a stormwater and land use management strategy that strives to mimic pre-disturbance

hydrol ogic processes of inyltration, yUDtration, s
emphasizes conservation, use of on-site natural features, improved site planning, and

distributed stormwater management practices that are integrated into a projectd design,

especially ités |l andscaping and op eeriesofiBMEese . 't em
into a BMP Treatment Train that is fully integrat

The Manual consists of six chapters and three technical appendices. Chapter 1 provides a brief
overview of each chapter and appendix. It also includes a list of acronyms and a definitions
section. Chapter 2 summarizes the local conditions that exist in Escambia County, especially
those that influence stormwater and stormwater management design. Chapter 3 discusses the
stormwater problem, conventional BMP approaches, and introduces Low Impact Design.
Chapter 4 further discusses stormwater treatment processes and explains how to calculate
stormwater pollutant loadings and evaluate the treatment effectiveness of LID BMPs. Chapter 5
is the BMP Catalog, containing 12 Site Planning BMPs, 10 Source Control BMPs, and 13
Structural LID BMPs. Very detailed and specific design criteria are included for the structural
LID BMPs that are consistent with those being approved by DEP and the WMDs. Chapter 6
discusses the State Environmental Resource Permitting program and how the LID BMPs
contained in this Manual can be permitted.

This Manual should be used in conjunction with the Escambia County Comprehensive Plan and
Land Development Code. The standards, herein, align with the State of Florida Environmental
Resource Permit (ERP) and the administrative standards established by the Northwest Florida
Water Management District (NWFWMD). The County, through its codes and policies, will allow
design flexibility while establishing quantity/quality goals to ensure a sustainable future.

Xii
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CHAPTER 1 - INTRODUCTION

1.1. Purpose and Intended Users

The Escambia County Low Impact DesignBMPManual (herein afdesnbescal | ed
Low Impact Design (LID) principles, strategies and Best Management Practices (BMPs)

applicable to all types of development and redevelopment projects in Escambia County, Florida.

It is intended to be a LID BMP design and permitting guidance and reference tool to facilitate the

design, permitting, and construction of stormwater treatment systems that incorporate LID

BMPs. The Manual establishes standard design criteria for LID BMPs that are updated versions

of the ones currently being used informally by DEP and the WMDs. Potential users range from

developers and landowners to site planners, design engineers, and landscape architects to

individual builders and contractors. While there are distinct differences between what the

County deems a Aconventional o vs. an #ALI DO projec
criteria, and specifications are, in practice, very similar to conventional approaches. The goal of
promoting,construct i ng and monitoring LI D pr-termetategies i s one
to achieve measurable improvements in local water quality, preserve and protect valuable

natur al resources, and enhance residentsdé quality

The stormwater LID BMPs described in this Manual should be considered as a supplement to,

and not a replacement of, the current stormwater management regulations of the County, Water

Management Districts, and any other applicable regulations. These newer BMPs provide

increased flexibility to achieve better stormwater treatment, flood control, and increased

aesthetics, along with increased developed potential. | t i s t he Countyo6s intent.
wi || be adopted as a suppl ementthaEscambla€oudyount ybés D
Land Development Code.

1.2. Organization of the Manual

The Escambia County Low Impact Design Manual contains six chapters and three appendices
to provide guidance on the planning, design, construction, operation, and maintenance of LID
BMPs. A summary of each chapter follows:

1.2.1. Chapter 1: Introduction

Along with establishing the purpose of the Manual, and its intended users, Chapter 1 includes a
list of Acronyms and definitions of terms used in the Manual.

1.2.2. Chapter 2: Escambia County Context

Chapter 2 provides an overview of the natural resources of Escambia County with a focus on

those that have a significant effect on the generation and management of stormwater. This

includes information on the Coural, soiflsswatgréablesor phol og
wetlands, and surface waters. A | i st o f whatéréodi€aundrineiyirdpgirment status is

summarized in Appendix C.

1.2.3. Chapter 3: Improved Site Design: Evaluating and Master Planning a Site

Chapter 3 discusses the changes in stormwater resulting from urbanization, the goals of
stormwater management, an overall introduction to stormwater management, and a discussion
of the BMP treatment train concept. The Chapter then introduces Low Impact Design and
discusses its principles, goals, advantages, and disadvantages. A discussion of the importance
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of Improved Site Design that better integrates land and water site planning to improve
stormwater treatment and management concludes the chapter.

1.2.4. Chapter 4: Evaluating Stormwater Treatment Effectiveness

Chapter 4 provides additional information on stormwater treatment processes and how they can

be integrated into an effective BMP Treatment Train using Low Impact Design BMPs. The

performance standards establishing the minimum level of stormwater treatment are

summari zed. This includes the ANet | mprovemento p
Escambia County and Florida that are not meeting applicable water quality standards (impaired

waters). Since this requires the post-development load to be less than the pre-development

stormwater pollutant loadings, this Chapter guides user through this process, along with

evaluating the pollutant load reduction of BMPs. Tools that can be used for these calculations

are discussed.

1.2.5. Chapter 5: LID BMPs for Escambia County

Chapter 5 provides technical guidance for Low Impact Design BMPs - Site Planning BMPs,
Source Control BMPs, and Structural BMPs T tailored to Escambia County conditions. For each
of the following Structural LID BMPs, detailed design criteria and technical guidance are
provided for their design, construction, inspection, operation, and maintenance:

Volume Reduction BMPs

Retention areas

=

Exfiltration trenches

Underground retention systems
Bioretention systems (Rain Gardens)
Treatment swales

Vegetated natural buffers

Pervious pavements

Green roofs with cisterns

=A =4 =4 =4 =4 4 -4 -4

Rainwater harvesting
1 Stormwater harvesting
Concentration Reduction BMPs
1 Up flow filters
1 Managed Aquatic Plant Systems (MAPS)
i Biofiltration systems with Biosorption Activated Media (BAM)

Each LID BMP section in Chapter 5 begins with an overview table that highlights the most
critical information for the specific LID practice covered in that section.

1.2.6. Chapter 6: Regulatory Framework for LID BMPs

Chapter 6 discusses the regulatory frameworkfor Fl or i daés st or mwater treatm
for using LID BMPs. The NWFWMD ERP Appl i cant 6 s Hladoed tobirelkde Vol u me
many of the more common LID BMPs found in this Manual. However, the LID BMP design

criteria in Chapter 5 are consistent with those developed by DEP and the WMDs in 2010. Those

design criteria have been updated in this Manual using the most recent LID BMP monitoring
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results from projects in Florida. The NWFWMD and DEP will issue ERPs to projects that elect
to use LID BMP treatment systems or use the LID BMPs in conjunction with other traditional
water quality treatment BMPs.

1.2.7. Appendices

The Appendices contain reference documents and data providing necessary information and/or
further technical guidance for the design, construction, and maintenance of Chapter 5 LID
BMPs. Appendix A contains tables providing the performance effectiveness (average annual
load reduction) of varying treatment volumes for retention BMPs as a function of % DCIA and
non-DCIA curve number. Appendix B contains methodologies to evaluate retention systems
and to obtain geotechnical data to ensure adequate percolation of stormwater. Appendix C is a
list of all of the water bodies in Escambia County for which the FDEP has assigned Water Body
Identification (WBID) numbers and the current status of their health, including whether it is
Verified Impaired, or if a Total Maximum Daily Load (TMDL) or Basin Management Action Plan
(BMAP) has been adopted.

1.3. List of Acronyms

BAM = Biosorption Activated Media

BMAP = Basin Management Action Plan

BMP = Best Management Practice

CN = Curve Number

EIA = Equivalent Impervious Area

ERP = Environmental Resource Permit

FAC = Florida Administrative Code

FDEP = Florida Department of Environmental Protection
FS = Florida Statute

LDC = The Escambia County Land Development Code
LID = Low Impact Development or Low Impact Design
NWFWMD = Northwest Florida Water Management District.
R.T.V = Required Treatment Volume

SHGWT= Seasonal High Water Table

TMDL = Total Maximum Daily Load

WBID = Water Body ldentification

1.4. Terminology and Definitions

Average Annual Load Reduction. An estimate of the long-term average reduction in annual
pollutant loading provided by a BMP or stormwater management system. This is typically
expressed as a percentage.

Average Annual Rainfall. The long-term average rainfall that occurs annually (See Figure 4-3)
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Basin Management Action Plan (BMAP). A "blueprint” for restoring impaired waters by
reducing pollutant loadings to meet the allowable loadings established in a Total Maximum Daily
Load (TMDL). These implementation plans are developed with local stakeholders--they rely on
local input and local commitment--and they are adopted by Secretarial Order to be enforceable.

Bioretention. Also see Rain Garden. A LID BMP consisting of a shallow landscaped
depression with soils, mulch, and planted vegetation intended to capture, treat, and infiltrate
stormwater runoff.

Best Management Practice or BMP. Structural and non-structural control techniques used to
manage stormwater for a given set of conditions to enhance stormwater quantity and quality in a
cost effective manner.

Biofiltration. A LID BMP that incorporates an engineered soil or media, such as Biosorption
Activated Media (BAM), to either enhance pollutant removal, or facilitate infiltration and
treatment. Examples include using BAM in the bottom of retention BMPs to promote
denitrification or using BAM in up-flow filters at the discharge of wet detention systems to
increase pollutant load reduction.

Biosorption Activated Media (BAM). Engineered media for use in stormwater BMPs to
increase the removal of pollutants, especially nutrients.

BMP Treatment Train. A series of complementary BMPs that are integrated into an effective
stormwater management system with each BMP providing incremental stormwater attenuation
and/or treatment benefits

Cistern. A closed reservoir or tank used for storing stormwater for rainwater harvesting.

Control Elevation. The lowest elevation at which stormwater can be released through a
control device in a stormwater management system.

Curve Number. An empirical parameter used in hydrology for determining the approximate
amount of direct runoff from a rainfall event in a particular area.

Density. The number of residential dwelling units permitted per gross acre of land as
determined by the Escambia County Zoning regulations.

Detention. The collection and temporary storage of stormwater with subsequent gradual
release of the stormwater.

Development. The carrying out of any building activity or mining operation, the making of any
material change in the use or appearance of any structure or land, or the dividing of land into
three or more parcels (subdivision).

Directly Connected Impervious Area (DCIA). Impervious areas that are hydraulically
connected directly to the stormwater conveyance system and then to the basin outlet point
without flowing over pervious areas.

Easement. A limited right to use the land of another for a specific purpose, typically granted to
the benefit of adjoining landowners for public or private access, utilities, stormwater
management, or similar use over an area of land whose title remains in the name of the
landowner, subject to the designated right of use.

Environmentally Sensitive Lands. Those areas of land or water determined by the Board of
County Commissioners to be necessary to conserve or protect natural habitats and ecological
systems. Those areas are specifically enumerated within the natural resources provisions of
Chapter 4 of the Land Development Code.
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Equivalent Impervious Area (EIA). The area of a completely impervious watershed that would
produce the same volume of runoff as the actual watershed.

Eutrophication. The process by which a body of water becomes enriched in dissolved
nutrients that stimulate the growth of aquatic plant life usually resulting in the depletion of
dissolved oxygen.

Event Mean Concentration (EMC). Refers to a flow-weighted average concentration of
pollutants in stormwater. It is defined as the total pollution load mass divided by the total runoff
volume for a storm event.

Floodplain. Any land area inundated by flood events of various recurrence intervals as defined
by the latest Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM), Escambia County Basin Studies, or whichever data are, in the determination of the
County, more accurate.

Florida-friendly Landscaping. Landscape that is designed in accordance with the nine
principles of Florida-friendly landscaping. Such landscapes reduce the amount of turf areas and
replace them with ground covers or other native plants that require less fertilization and
irrigation.

Florida-friendly Fertilizers. Fertilizers specifically approved and formulated for use on urban
landscapes. They contain little or no phosphorus, at least 25% slow release nitrogen, and meet
the requirements set in Rule 5E-1.003, F. A. C.

Greenfield Development. New development that occurs on lands that have not previously
been developed. Such lands range from those with a variety of natural features and resources
to cleared agricultural lands.

Greenroof. A roof area built to the specifications of this Manual that includes vegetation, media,
and a waterproof membrane. To receive water quality credit, it is specifically built with a cistern
or water holding system from which irrigation is provided.

Graywater. That part of domestic sewage that is not carried off by toilets, urinals, and kitchen
drains. Graywater includes waste from the bath, lavatory, laundry, and sink, except kitchen sink
waste.

Ground Water. Water that fills all the unblocked voids of material below the ground surface to
an upper limit of saturation, or water that is held in the unsaturated zone by capillarity.

Harvested Rainwater. Runoff from a roof that is conveyed into a cistern or other storage
system and then used. Harvested rainwater may be used for landscape irrigation, vehicle
washing, or in other outdoor non-potable applications.

Harvested Stormwater. Stormwater that is obtained from either retention or detention BMPs
using a horizontal well or sand filter and then used similarly to harvested rainwater. Generally
used with wet detention systems to reduce the volume of stormwater that is discharged thereby
increasing the average annual pollutant load reduction of the system.

Heritage Trees. A protected tree 60 inches or greater in diameter (Diameter at Breast Height).
Such large mature trees providing proportionately more of the benefits associated with trees,
and often defining the local landscape, shall have a greater protected status as prescribed in
this article.

Impaired Water. A water body or water body segment that does not meet its applicable water
guality standards as set forth in Chapters 62-302 and 62-4, F.A.C., as determined by the
methodology in Part IV of Chapter 62-303, F.A.C., due in whole or in part to discharges of
pollutants from point or nonpoint sources.
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Impervious. Surfaces that do not allow, or minimally allow, the penetration of water, including
semi-impervious areas, but excluding wetlands or other surface waters. Such highly
impermeable surfaces include structure roofs, regular concrete and asphaltic pavements.

Invasive Species. A non-indigenous or exotic species that is not native to the ecosystem under
consideration and that has the ability to establish self-sustaining, expanding, free-living
populations that may cause economic and/or environmental harm, or harm to human health.
They are set forth in State regulations (Chapters 5B-57.007 and Chapter 62C-52.011 of Florida
Administrative Code), the Florida Exotic Pest Plant Council's list of Category | and Il invasive
species as appropriate to this geographic region,

Landscape Plant. Any native plant or plant listed in the Florida-friendly Landscaping Guide to
Plant Selection and Landscape Design.

Littoral Zone. That portion of a wet detention system adjacent to the shoreline consisting of a
shallow slope that is planted with rooted plants.

Load Reduction Credit. An estimate of the average annual pollutant load reduction achieved
by a BMP that can be counted towards the overall average load reduction achieved by the
stormwater management system.

Low-Impact Design. A stormwater management approach that uses a suite of BMPS
(structural and non-structural) distributed throughout the site and integrated as a BMP
Treatment Train (i.e., in series) to replicate the natural hydrologic functioning of the landscape
and to reduce the average annual stormwater pollutant loading discharged off-site.

Native Vegetation. Indigenous, naturally occurring plants, adapted to county climate and soil
conditions as determined through authoritative reference guides such as the Florida-Friendly
Plant List, University of Florida, IFAS Extension

Nuisance Vegetation. A species that threatens native speci es
stability of an ecosystem or ecosystem process by its aggressive growth habit.

Nutrient-Absorption Layer. A layer of Biosorption Activated Media (BAM) within a filter or
used in retention or detention BMPs to increase nutrient absorption or facilitate the Nitrogen
Cycle, thereby reducing the nutrient loading from the stormwater system.

Non-Directly Connected Impervious Area. All pervious areas and those portions of
impervious areas that flow over at least 10 feet of pervious areas with HSG A or B soils and
over at least 20 feet of pervious area for other soil types.

Open Space. Land or portions of land preserved and protected, whether public or privately
owned, and perpetually maintained and retained for active or passive recreation, for resource
protection, or to meet lot coverage requirements. Open space includes required yards,
developed recreation areas and improved recreation facilities, natural and landscaped areas,
and common areas.

Pervious Surface. Any surface that easily allows the infiltration of water. Such permeable or
porous surfaces include natural or landscaped vegetation and other surfaces that allow
infiltration.

Pervious Pavement. A pavement system that allows stormwater to infiltrate into the parent
soil.

Post-development. Conditions that will exist on a site after the site is developed or
redeveloped.
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Pre-development. Conditions that exist on a site at the time of permit application.
Unauthorized site preparation activities will not be considered as predevelopment conditions.

Protected Tree. A living tree that, according to the Section 2.3 of the LDC, cannot be removed
or otherwise willfully harmed without first obtaining appropriate authorization from the county.

Pretreatment. Structural or non-structural BMPs that are applied upstream from or before
capture, storage, treatment, and/or harvesting by subsequent downstream stormwater BMPs.

Rain Barrel. A rainwater storage vessel with a capacity less than or equal to 80 gallons that

captures runoff from a roof. Systems using rain barrels for storage, including systems that link
several barrels together in series, do not constitute an acceptable BMP for the Environmental
Resource Permit program administered by the Northwest Florida Water Management District.

Reclaimed Water. Wastewater that has received at least secondary treatment and which is
reused after flowing out of a wastewater treatment facility.

Redevelopment. The removal and replacement, rehabilitation, or adaptive reuse of an existing
structure or structures. The rehabilitation or adaptive reuse of land from which previous
improvements have been removed.

Registered Professional. A professional registered or licensed by and in the State of Florida
and who possesses the expertise and experience necessary for the competent preparation,
submittal and certification of documents and materials, and performing of other services
required in support of permitting, constructing, altering, inspecting, and operating a proposed or
existing regulated use. Registered professionals include engineers, architects, surveyors and
mappers, and geologists.

Retention. A BMP designed to prevent the discharge of a given volume of stormwater runoff
into surface waters in the state by providing complete on-site storage. Examples include
retention basins that are excavated or natural depression storage areas, exfiltration trenches,
rain gardens, swales, and pervious pavement with subgrade.

Seasonal High Ground Water Table (SHGWT). The elevation to which the ground and
surface water can be expected to rise during a normal wet season.

Semi-Impervious Surface. Any surface that is more resistant to the infiltration of water than a
pervious surface, but more easily allows infiltration than an impervious surface. Such
moderately impermeable surfaces include compacted stone, gravel, asphalt, shell, or clay
serving vehicular traffic; pervious paver stones and pavements.

Soils. Defined in the current United States Department of Agriculture Natural Resources
Conservation Service Soil Survey of Escambia County, Florida

Stormwater. The flow of water that results from, and that occurs immediately following, a
rainfall event.

Stormwater Harvesting. A LID BMP that captures stormwater that is reused thereby reducing
the stormwater volume and pollutant loading discharged off-site.

Stormwater Harvesting Rate. The rate at which stormwater is harvested, which is typically
expressed in inches per day.

Stormwater Harvesting System. A stormwater management system that includes a modified
control structure to hold water, a horizontal well or sand filter, flow meters, and an irrigation
system or other type of system that will use the harvested stormwater for beneficial purposes.
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Stormwater Management Plan. A professionally certified plan to manage stormwater runoff
from development by providing concurrent control of erosion, water quality, sedimentation, and
flooding in compliance with all applicable regulatory authorities.

Stormwater Management System. A surface water management system that is designed and
constructed or implemented to control discharges which are necessitated by rainfall events,
incorporating methods to collect, convey, store, absorb, inhibit, treat, use, or reuse water to
prevent or reduce flooding, over drainage, environmental degradation, and water pollution or
otherwise affect the quantity and quality of discharges from the system.

Total Maximum Daily Load (TMDL). The maximum allowable average annual loading to an
impaired water body that will allow the water body to meet its applicable water quality standards.
A TMDL is adopted by FDEP and represents the sum of the individual wasteload allocations for
point sources and the load allocations for nonpoint sources and natural background for an
impaired waterbody or waterbody segment. A TMDL includes either an implicit or explicit
margin of safety or a consideration of seasonal variations. (Chapter 62-302.200, F.A.C.)

Turf Grass. Grass species normally grown as permanent lawns in Escambia County.

Water Body. A natural body of water including rivers, lakes, streams, springs, ponds, and all
other natural bodies of water including tidal, fresh, brackish, and saline.

Water Body Identifier or WBID. A water body assessment unit representing a relatively
homogenous and hydrologically distinct segment of a major surface water body. Each
assessment unit is represented by a unique waterbody identifier (WBID number) and is
characterized by waterbody type (including rivers/streams, lakes, estuaries, coastal waters,
and beaches) and a waterbody class.

Water Quality Standards. Standards composed of designated present and future most
beneficial uses (classification of waters), the numerical and narrative criteria set forth in Chapters
62-4, 62-302, 62-520, and 62-550, F.A.C., and the anti-degradation provisions of paragraphs 62-
4.242(1)(a) and (b), F.A.C., subsections 62-4.242(2) and (3), F.A.C., and Rule 62-302.300, F.A.C.
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CHAPTER 21 LOCAL CONTEXT

2.1. Introduction

This Chapter provides an overview of the natural resources of Escambia County and how they
may affect the feasibility and effectiveness of different types of stormwater BMPs. The
resources to be discussed include geomorphology, average annual rainfall, soil types with
emphasis on the Hydrologic Soil Groups in Escambia County, water table conditions, surface
water resources, and the impairment status of water bodies.

2.2. Local Hydrologic and Water Resource Context

Escambia County is the westernmost county in Florida. The county extends about 50 miles from
the Gulf of Mexico to the Florida-Alabama state line. The Perdido River forms the western
boundary, the Escambia River forms the eastern boundary, and the Gulf of Mexico is the
southern boundary. The county contains 875 square miles, with 656 square miles of land and
218 square miles of water. The estimated population in 2015 was 311,003.

2.2.1. Geomorphology
Escambia County is situated in the Northern

Atmore

geomorphology zone. This zone includes the BRI ] it =
northernmost Florida peninsula and the entire \ Jtl .
Panhandle. The Northern Zone is subdivided into two / &y
geomorphic provinces: The Western Highlands (tan on /H ics

map) and the Gulf Coastal Lowlands (green on map). § , : A

The Western Highlands comprise the northern three- G

guarters of Escambia County. The terrain is /, ;“,;'

characterized by gently rolling clayey-sand hills and \
ridges, punctuated by a series of deeply-incised streams. ~ e
Land surface elevations range from 280 feet above mean ., R M2 |
sea level (MSL) near the Alabama-Florida state line to i } \ |2
approximately 100 feet above MSL at the southern end j
of the highlands (Rupert, 1993).

The Gulf Coast Lowlands zone covers the southern one-

guarter of the county. It extends primarily from the

southern edge of the Western Highlands to the coastline.

A relic marine escarpment, lying at an elevation of

approximately 100 to 120 feet above MSL, marks the

boundary between the two geomorphic provinces. The

Gulf Coast Lowlands includes the Escambia River valley |

and the coastal barrier islands. The terrain is generally <&
flat and sandy with gentle slopes from an elevation of B

about 100 feet above MSL to 0 feet MSL near the coast. Much of the land adjacent to Perdido
Bay and landward of the barrier islands is flatwoods with slowly draining soils.

2.2.2. Rainfall Characteristics

The Florida Panhandle is the rainiest region in Florida. Escambia County typically receives
between 65 and 66 inches of precipitation annually (Figure 4.2). About 27 inches, or about 42%,
of the rain falls during June through September. The greatest amount of rain falls in July and
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August. The least amount falls in April. In summer. Winter brings gentle rains of longer
duration, usually 1 to 3 days.

Escambi a @iofall ohargctesstics
are similar to other counties in Rainfall Zone
1 as delineated by Harper and Baker

% of Rain Events

(2007). The meteorological hourly data 0.0-0.1"
indicates that approximately 85% of 40.11-1.0"

P e n s a cl26 naednsannual rainfall \

1.01-2.0"
events are less than 1 inch in volume, with .
approximately 46% of all rainfall events less RAOL30
than 0.10 inch. The mean number of dry & >3.01"

days between rain events (Inter-Event ‘
Time) in West Florida is 3.4 days during the

dry season and 1.99 days during the wet

season. (Harper and Baker, 2007).

2.2.3. Hydrologic Soil Properties

Escambia County has a diverse set of soils with different hydrological properties. They range
from excessively drained sandy soils to poorly drained loamy or clay soils. Understanding the
soil properties of a specific site can help determine stormwater management design and
features necessary to maximize efficiency and effectiveness of a given stormwater management
design. Two of the most important site characteristics that will determine the type and
nature of stormwater BMPs that can be successfully used at any site are the hydrologic
soil types and the seasonal high water table conditions. This is especially true for retention
BMPs that have the greatest potential to reduce stormwater volumes and pollutant loadings
discharged to surface waters. Soils with good infiltration potential (aka low runoff potential)
should be considered as optimal locations for Low Impact Design (LID) stormwater
management practices that require infiltration.

The USDA Natural Resources Conservation Service revised the Escambia County Detailed Soil
Survey between 2013 and 2015. This on-line publication provides good information about the
soil types in Escambia County and their properties including data on the elevation of the
seasonal high water table. Figure 2.1 shows the location of the soil types in Escambia County
based on their Hydrologic Soil Groups.

The NRCS classifies soils into Hydrologic Soil Groups (HSG). HSGs are categorized according
to the percolation rate of water when the soils are thoroughly wet and receive precipitation from
long-duration storms. Group A soils are generally deep, well-drained sands with high infiltration
rate and low runoff potential. These soils also have a high rate of water transmission and cover
45.5% of the county, mainly south of Interstate 10. Retention BMPs work very well on HSG A
soils. Retention BMPs also work well on Group B soils, which cover 6.3% of the county. They
have a moderate infiltration rate and moderate rate of water transmission. Additionally, HSG
B/D soils are common covering 18.6% of the county. Group C soils cover 18.6% of the county.
They have a slow infiltration rate when thoroughly wet, and consist primarily of fine textured
soils with a slow rate of water transmission. Group D soils have a very slow infiltration rate and
very slow rate of water transmission. These soils generally have a high clay component and
high runoff potential Table 2.1 below summarizes the characteristics of the HSG classifications.
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Figure 2.1. Escambia County Hydrologic Soil Groups Distribution
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Table 2.1. Characteristics of NRCS Hydrologic Soil Groups Classifications

Infiltration Rate Areal
Water Extent
. A Runoff
Hydrologic | When When | Transmission | 5 & . of
Soil Group Dry Wet Rate County
(%)
A High High High Low 45.5%
B Moderate | Moderate | Moderate Moderate 6.3%
C Slow Slow Slow High 18.6%
Very Very Very o
D Slow Slow Very Slow High 0.0%
A/D High Slow Variable High 5.7%
. Very , Very 0
B/D High Slow Variable High 22.1%
C/D Moderate very Variable V(_ary 1.7%
Slow High

2.3.5. Escambia County Surface Waters and Watersheds
Figure 2.2. Escambia County Water Bodies and Wetlands

The surface water systems of Escambia
County include areas of standing and flowing
water, as well as the wetlands and floodplains
associated with them. The Escambia and
Perdido rivers continue to meander through
broad floodplains. However, many of the
inland creeks and streams have seen their
floodplains and channels constricted by
urbanization and agriculture or otherwise been
modified for flood control.

Surface water types in Escambia County

include sand-bottomed creeks, tannic creeks,

large streams, lakes, ponds, and wetlands.

The countydés underlying geol
have a profound influence on the location of

surface water bodies,

A watershed is an area of land that drains to a
receiving body of water. For example,
stormwater runoff from lawns and driveways
travels down the street along the gutter to a
storm drain then runs through underground
pipes to a neighborhood pond or stream. From
there it drains to downstream receiving waters
such as the Escambia River, Escambia Bay,

12
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Pensacola Bay, or one of the many bayous. Escambia County has 37 designated watersheds
as see below in Figure 2.3.

Figure 2.3. Escambia County Watersheds

2014 Basins
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|| CHURCH HOUSE SRANGH
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[T COWDEVIL CREEX
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[ ELEVEN MLE CREEX

[T ESCAMBIA BAY

| FLETCHER CREEX
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100 JACKS BRANCH
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Escambia County, in cooperation with the NWFWMD, FDEP, and other entities, conducts
monitoring of its water bodies to determine theirtr
Cycle, the FDEP conducts assessments of water body health on a five-year schedule. The

product of this assessment is a list of all water bodies within a basin and their current health

status. Information about these assessments is available online at:

DEP Watershed Assessment - http://www.dep.state.fl.us/water/watersheds/assessment/

As part of the water body assessment, alistofwaterb odi es t hat do not meet th
guality standards is produced. This is called the Verified List of Impaired Surface Waters.

These impaired waters undergo a long term planning and implementation process to restore

their beneficial uses and meet water gquality standards by reducing pollutant loadings discharged

into them from throughout their watershed. This process includes the development and

adoption of Total Maximum Daily Loads (TMDLSs) that establish the pollutant loading capacity for

a water body to be healthy and the pollutant load reductions that must be done in the watershed

to meet the TMDL and restore the water body. In many cases, a Basin Management Action

Plan (BMAP) is prepared by DEP and watershed stakeholders to create a blueprint for reducing

pollutant loads and restoringthewaterbody 6 s heal t h.

Appendix C lists the major receiving waters in Escambia County that have been assigned Water
Body ldentification Numbers (WBIDs) by FDEP. This table also includes information about the
impairment status of these water bodies along, whether a Total Maximum Daily Load (TMDL) or
Basin Management Action Plan (BMAP) has been adopted for the water body, and the required
pollutant load reduction to restore the water body. This information is current as of September
2016. For more recent information, please see the web sites below.

1 The adopted Verified Lists of Impaired Waters are available online at:
http://www.dep.state.fl.us/water/watersheds/assessment/a-lists.htm - al

1 The adopted Total Maximum Daily Loads are listed in Chapter 62-304, F.A.C. Itis
available online at;
https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-304

1 The adopted TMDL documents are on-line at:
http://www.dep.state.fl.us/water/tmdl|/final _tmdl.htm

1 The adopted BMAPs are on-line at:
http://www.dep.state.fl.us/water/watersheds/bmap.htm

2.3.6. Discharges to Escambia County Water Bodies

Escambia County has adopted by referenceth e St at e aViater Blality Staddarfsshat
are adopted in Chapter 62-302, Florida Administrative Code. Under Florida law (Chapters 373
and 403, Florida Statutes), most discharges to Florida water bodies are not allowed without a
permit. To obtain a permit one must demonstrate that the discharge will not cause or contribute
to violations of water quality standards in the receiving water body. If a water body fails to meet
water quality standards under existing conditions, including any water body on the Verified List
of Impaired Waters or with an adopted TMDL, no additional discharges of the pollutant causing
the water body impairment are allowed. However, Section 373.414(1)(b)3., F.S., allows one to
obtain a permit to discharge to an impaired water body if one candemonst r at e fAnet
environment al i mpr ov e meanerage annual goliutant loadirgringhe heltvat t h e
discharge must be less than is currently being discharged from the site.

Because of the number of impaired water bodies in Escambia County, many future development
andr edevel opment projects will be required to meet
for their stormwater discharges. The Escambia County Low Impact Design BMP Manual has
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been developed to expand t he iprsject toprocaed eost- BMP t oo |
effectively while meeting these higher stormwater treatment requirements.

2.3.7. References
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CHAPTER 31 IMPROVED SITE DESIGN:
EVALUATING AND MASTER PLANNING
A SITE

3.1. Introduction

This chapter provides a brief overview of the changes in stormwater characteristics associated
with urbanization; the goals of stormwater management; and a discussion of stormwater
pollutants and removal mechanisms. The chapter also includes a discussion of essential site
planning requirements and introduces Low Impact Design concepts, strategies, and techniques
that provide new tools for stormwater management.

3.2. Changes in Stormwater Characteristics from Urban Development

3.2.1. Changes in Urban Hydrology

Urban development changes the physical alteration of the natural landscape and creates
changes in land use and human activities. These can cause a litany of adverse impacts to
general land conditions, watershed hydrology and pollutant loading, surface and ground water
guality, and natural systems, such as freshwater wetlands and floodplains.

Development and redevelopment activities remove natural vegetation, compact soils, and add
impervious surfaces such as roads, parking areas, sidewalks, and rooftops. These changes
reduce, disrupt, or entirely eliminate native vegetation, upper soil layers, shallow depressions,
and natural drainage patterns that intercept, evaporate, store, slowly convey, and infiltrate
stormwater. As urbanization occurs, the areas that contribute stormwater to receiving waters
increase while the areas that naturally manage stormwater diminish.

Figure 3.1. Stormwater flow changes associated with urbanization.

The blue line represents the predevelopment hydrograph and the brown line is the post-
development hydrograph. (Source: U.S. Environmental Protection Agency)
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The hydrologic and hydraulic effects of these activities include reduced infiltration and ground
water recharge, increased stormwater peak discharge rate and volume, increased pollutant
loadings, and increased erosion and sedimentation. These common consequences of urban
development lead to lowering of ground water tables; altered stream flows; altered wetland and
lake water levels; an increased magnitude and frequency of flooding; and increased water
pollution. Figures 3.1 and 3.2 summarize the changes in hydrology associated with the
urbanization process.

Figure 3.2. How Impervious Cover Affects the Water Cycle

40 Evapo-Transpiration 33% Evapo-Transpiration

e E T N I

2% hallow
Infiltration
g 2% Deep
8% o Infiltration
Natural Ground Cover — 10-20% Impervious Surface
35% Evapo-Transpiration 30% Evapo-Transpiration
&

10% Shallow
15% Deep Infitration

a 5% Deep
68@ \ s o‘@) Infittration
35.50% Impervious Surface 75.100% Impervious Surface

(Source: U.S. Environmental Protection Agency)

3.2.2. Stormwater Pollutants and Removal Processes

Urban development degrades water quality by accelerating eutrophication in surface waters
receiving runoff and can increase nutrients in ground waters. The reduction in pervious surface
and vegetation in the developed landscape removes natural filtration mechanisms and
increases pollutant loads discharged into receiving waters. Fertilizers, pesticides, oils and
greases, and other pollutants characteristic of urban land uses are flushed from the watershed
during storms becoming trapped in stormwater and discharged into surface waters.

17
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An understanding of the pollutants likely to be in stormwater, the processes needed to remove
them, and the BMPs available to provide those processes can help ensure that effective
stormwater treatment is provided. The most common pollutants in stormwater are sediment,
nutrients (nitrogen and phosphorus), heavy metals (zinc, nickel, lead, chromium, cadmium, and
copper), pathogenic bacteria, pesticides, and organic pollutants (gasoline and oils).

In Florida, excess nutrients are the greatest water quality issue facing our surface and ground
waters. In fact, many water bodies are not meeting their water quality standards. The FDEP
adopts Total Maximum Daily Loads (TMDLS) that set a watershed-based pollutant loading cap
f or tirhpeieewal@rso . This prevents new pollutant
requires existing pollutant loading sources within the watershed to reduce their loadings. There
are many sources of nutrients. Nutrients are applied to our farms, lawns and public landscaped
spaces as fertilizers, and are discharged to the ground water from septic tanks. Nitrogen from
atmospheric deposition and vehicular tailpipes is deposited on parking lots and roads and is
then washed off by rainfall.

Phosphorus is often the growth limiting nutrient in surface water, so any increase in its
concentration is likely to result in increased growth of algae and other plants. The clarity of the
water is decreased. When algae die off, decomposing bacteria can deplete oxygen levels in the
water, harming other aquatic life.

Native soils in north Florida often have very high levels of mineral phosphorus. Consequently,
plants need little or no phosphorus from fertilizers. Any excess applied to our landscapes is
carried away by runoff or infiltrated into the ground water, raising phosphorus levels in our water
bodies. Phosphorus levels in soils can easily be determined by testing at local Cooperative
Extension Service offices.

Phosphorus occurs in inorganic or organic forms, dominated by inorganic orthophosphates. In
water, it can also be found in either dissolved or particulate form. Both inorganic and organic
forms can be found as dissolved and suspended particulates. The particulates include
phosphorus adsorbed to suspended sediment, organically bound particles, or phosphorus-
precipitated aluminum, iron or calcium.

Accordingly, there are three primary mechanisms to remove phosphorus from stormwater.

1 Sedimentation: The majority of phosphate is bound to particulates and can be
mechanically removed by sedimentation and infiltration. The effectiveness depends on the
particle sizes and densities.

1 Removal by plants: Much of the small fraction of phosphorus that is naturally soluble is
bioavailable. Additionally, some particulate-bound phosphorus can become bioavailable
when broken down by bacteria. Long contact times in wet detention ponds and wetlands
facilitate its removal from stormwater.

1 Precipitation from solution. Soil or engineered media containing calcium, iron, or
aluminum or cement can react to form a precipitate with phosphorus.

Theoretically, dissolved phosphorus can be removed by any BMP that employs vegetative
growth or passage through appropriate soil or media while particulate phosphorus can be
removed by sedimentation and infiltration. However, the amount removed varies considerably
in stormwater treatment systems. One complication is that a large proportion of particulate
phosphorus may be stored in sediment. Decomposing plant material can also release formerly
dissolved phosphorus again into the water, and can cause treatment ponds and wetlands to
eventually act as phosphorus source rather than a storage area. Periodic sediment removal
and harvesting of plant growth is necessary to maintain long-term removal effectiveness.

18
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The solubility of phosphorus is not a constant. The pH is an important factor, with 6.5
corresponding to maximum solubility. As pH increases more phosphorus precipitates with
calcium, but aluminum and iron precipitates are more common in acidic soil. Higher pH levels
correspond to decreased oxidation-reduction potential of suspended particles, further reducing
their sorption capacity for phosphorus. Temperature changes and anaerobic conditions can
also change removal effectiveness. Phosphorus removal is therefore highly variable, and can
be site specific.

Nitrogen exists in several forms in the environment: ammonia (NHs), nitrite (NO>), nitrate
(NO3), or as nitrogen gas (N2). Fertilizers and decomposing organic matter contain ammonia,
which is broken down by microorganisms in the soil. If oxygen is available (aerobic conditions),
ammonia will be converted to nitrite, and then into nitrate. This typically occurs in shallow water
bodies as well as in very sandy soils. Nitrate is very soluble in water and is not removed by
sedimentation or sorption mechanism, so excess nitrates can easily enter ground water.

Nitrates are harmless in naturally
occurring amounts, but high levels
can cause health problems for
babies. They should not ingest
water or infant formula made with
water with NOsi N levels

exceeding 10 mg/l. Few places
have nitrates high enough to
cause health concerns, but many
of F 1 o r spidmgdhave
increasing nitrates. In some
springs NOsi N has increased from
naturally occurring levels under 0.1
mg/l to more than 5 mg/l. While
these levels are not likely to cause
health concerns, they can cause
spring water to become cloudy with
increased plant growth and cause algal blooms in water bodies.

Low nitrate levels in around water result in clear water

Abnormally high levels of nitrates can come from septic systems, municipal and agricultural
wastewater, and overuse of fertilizers. Additionally, monitoring of septic tanks in several areas
in Florida, along with recent monitoring of stormwater retention systems in Marion County, has
demonstrated the importance of soil characteristics in and beneath drain fields and retention
BMPs in reducing nitrate movement into the ground water.

Nitrate leaching into ground water can be lessened in two ways. Plants take in nitrate as a
requirement for their growth, so it can be removed in any vegetated area. Obviously it is most
effective where there is vigorous plant growth, such as in wetlands and enhanced stormwater
ponds. However, if the resulting growth is not removed, it will release nutrients as it
decomposes and the previously absorbed nitrogen will re-enter the water cycle.

The second way nitrate is removed is when the Nitrogen Cycle is promoted in the design of the
retention system or septic tank. This is accomplished by ensuring the soil characteristics
promote soil microbial mechanisms of Ammonification, Nitrification, and Denitrification. Key soil
characteristics include infiltration rate, soil moisture, clay content, dissolved oxygen
concentrations, and Cation Exchange Capacity. Fine-textured soils retain moisture, have a
higher CEC, and reduce oxygen transport into the subsurface. The Karstic sandy soils typically
found in springsheds do not have these types of soil characteristics leading to nitrate creation
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and movement into the ground water
and springs. Soil amendments such
as Biosorption Activated Media (BAM)
can be used to create the proper soil
conditions to promote the Nitrogen
Cycle and reduce nitrate loads
discharged from retention BMPs into
the ground water.

Atmospheric Nitrogen (N,)

Metals T Stormwater is the source of Nitrogen-fixing

bacteria living in
80-95% of heav y met legume root nodules
surface waters. Most of these: zinc, D emposee
. . bacteria and fungi
cadmium, copper and nickel enter t & Q Nitrifying
stormwater from our cars from Ammonification Nitrification bacteria
. . . Al i
degradation of tires, engine parts and @ =

brake linings along with motor oils, Nitrogentidng Nitrifying bacteria
grease, and other lubricants. They are

deposited on roadways as they leak or
wear down, and are washed off by
stormwater. Insecticides and fungicides
also may contain copper and cadmium. Many metals are particulate in nature and are
effectively removed by sedimentation and settling. Other metals are in dissolved form and can
be removed by wetland vegetation. Heavy metals can also be removed through sorption by
filtering stormwater through certain types of vegetative mats with high lignin content, such as
alfalfa or aspen fibers (Han, 1999)

Figure 3.3. The Nitrogen Cycle transforms
nitrogen into nitrogen gas

Organic pollutants such as oil, gasoline, and other hydrocarbons have a high affinity for sail
and mulches are usually removed and biodegraded during infiltration. Sunlight and bacteria in
standing water bodies also can degrade hydrocarbons.

See Section 4.2 for additional information on stormwater treatment fundamentals and
mechanisms.

3.3. Goals of Stormwater Management

3.3.1. General goals of stormwater management

The ultimate stormwater management goal is to maintain the predevelopment stormwater
characteristics of a site or watershed after development (Section 62-40.431(2), F.A.C.). More
generally, the goals of stormwater management are to minimize the adverse effects of urban
development on communities, watersheds, water bodies, wetlands, floodplains and other
natural systems. These goals also should be applied to redevelopment situations so that
existing stormwater conditions are appropriately improved with reconstruction. More specifically,
these goals include:

1. Reducing pollutant concentrations and loadings as needed to ensure that discharges do not
cause or contribute to violations of State water quality standards.

Preventing or reducing on-site and offsite flooding.

Maintaining or restoring the hydrologic integrity of wetlands and aquatic habitats.
Maintaining and promoting ground water recharge.

Minimizing erosion and sedimentation.

Promoting the reuse of rainfall and stormwater

o0, wWN
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3.3.2. Escambia County Comprehensive Plan - Stormwater Management Goals

The Escambia County Comprehensive Plan guides growth and development within the County
through policy initiatives. The applicable Policies, Goals and Objectives of the Comprehensive
Plan were used as the foundation to the purpose and intent of the Low Impact Design BMP
Manual.

The goal of the Conservation Element of the Comprehensive Plan is to fensure the protection of
EscambiaCount yds nat @ Oljdctives ansl Bolicieg ire this section set forth
requirementst o fAef fectively manage t heaeCouniythrouglasound e sour ce

conservation principleso. AObjdctivesiandrPalitids simtos ur f ac e
AiProtect and i mprove the quality, bi ological heal
systems to preserve their ecologicalandae st het i ¢ val ues. 0 This incl ude

stormwater management policies of the Infrastructure Element to improve existing stormwater

management systems and ensure the provision of stormwater management facilities concurrent
withthedemandforsuc h f aci | i t i €asnservationfEiemeatlintlydes Objdrteves and
Policies that fArequire and encourage | and develop
conserve, appropriately use, and protect native vegetation, and that maintain and enhance plant
species diversity.o With regard to stormwater man
diverse, and well-managed urban forest is an important public asset. The County will preserve,

maintain, and support the urban forest, requiring the maximum practical preservation of existing

native vegetation with all development. 0

The Stormwater Management Component of the Comprehensive Plands | nfrastructur e
o bj ect iBnsureihs safe and éfficient provision of stormwater management through

maximized use of existing facilities, maintenance of appropriate levels of service, correction of

existing deficiencies, and protection of natural resources. dStormwater Levels of Service are

set in the Escambia County Land Development Code design standards and Policy prohibits the

discharge of untreated stormwater.

3.4. Introduction to Stormwater Management

Stormwater management systems are required to mitigate the stormwater quantity and quality
changes that accompany urban development. Stormwater treatment systems are those
components of a stormwater management system used to control pollutant loads. The Best
Management Practices (BMPs) used within stormwater treatment systems can be categorized
into two basic categories:

(a) Nonstructural BMPs (AKA source controls). These BMPs are used for pollution
prevention to minimize pollutants getting into stormwater or to minimize stormwater volume.
They include Site Planning BMPs such as preserving vegetation, clustering development, or
minimizing total imperviousness and directly connected impervious areas. They also include
Source Control BMPs such as minimizing clearing, minimizing soil compaction and using
Florida-friendly landscapes and fertilizers. All of these nonstructural BMPs fall under the
umbrella term known as fLow Impact Designo(LID) that are discussed later in this chapter.

(b) Structural BMPs. Structural BMPs are used to mitigate the changes in stormwater
characteristics associated with land development and urbanization. There are three major types
of structural BMPS: retention BMPs, detention BMPs, and filtration BMPs.

1 Retention BMPs are infiltration-based practices 1 the stormwater treatment volume is not
di scharged directly to surface waters but i s fire
evaporation, and evapotranspiration. Infiltration BMPs include retention basins, exfiltration
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trenches, swales, rain gardens (bioretention), vegetated natural buffers, and pervious
pavement.

91 Detention BMPs are those that detain stormwater and discharge it offsite at a specified rate,
usually the predevelopment peak discharge rate. The most common type of detention BMP
in Florida is a wet detention system that has a permanent pool of water.

1 Filtration BMPs typically are used with detention systems in which the discharge structures
incorporate pollutant removal media, often a Biosorption Activated Media, within a filtration
system. Filtration systems are more maintenance intensive and are generally used only in
special circumstances where more traditional retention and detention BMPs do not achieve
the stormwater treatment goals for a site or project.

Table 5.1 lists the nonstructural and structural BMPs incorporated into this Manual. Each of the
BMPs is discussed and described in more detail in Section 5.1 (Site Planning BMPs), Section
5.2 (Source Control BMPs), or Sections 5.3 through 5.16 (Structural BMPS).

3.5. Introduction to Low Impact Design

3.5.1. WhatisiLow | mpaetl opPmemltow | mpactlLil)esi gno

LID is a stormwater and land use management strategy that strives to mimic pre-disturbance
hydrol ogic processes of inyltration, yltration,
emphasizing conservation, use of on-site natural features, improved site planning, and

distributed stormwater management practices that are integrated into a projectd design,
especially iandapenlspaceds capi ng

Low Impact Design (Development) (LID): An approach to land development
that preserves and protects natural-resource systems using various site
planning and design approaches and technologies to simultaneously conserve
and protect natural resource systems while managing stormwater runoff. The
approach includes using engineered small-scale hydrologic controls to
replicate the pre-development hydrologic regime through infiltrating, filtering,
storing, evaporating, harvesting, and detaining runoff close to its source.

The goals of LID stormwater management include:

1. Achieve multiple objectives T Comprehensive stormwater management helps achieve
multiple objectives such as: managing peak discharge rates and total discharge volume;
providing effective stormwater treatment to minimize pollutant loadings; maintaining or
improving the hydrologic regime at a site; and retaining or harvesting stormwater onsite for
non-potable purposes. LID also promotes integrating stormwater systems into the
landscaping and open space of a site creating more attractive and diverse systems.

2. Preserve or restore natural features and resources i The conservation or restoration of
natural features such as floodplains, soils, and vegetation helps to retain or restore
hydrologic functions thereby achieving the multiple objectives above.

3. Minimize soil compaction i Soil compaction disturbs native soil structure, reduces
infiltration rates, and limits root growth and plant survival.

4. Reduce and disconnect impervious surfaces i By minimizing impervious surfaces,
especially directly connected impervious surfaces, more rainfall can infiltrate into the ground.
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5. Manage stormwater close to the source - Using source controls to minimize the
generation of stormwater or pollutants that can get into stormwater needs to be first step in
managing stormwater.

6. Use a BMP Treatment Train approach i Effective stormwater management requires a
comprehensive approach that incorporates source controls with multiple structural
stormwater BMPs (retention, detention, and filtration) often integrated into the landscaping
to create an efficient stormwater management system.

Successful adoption of LID stormwater management requires a fundamental shift in thinking

from the ¢tolade¢tti onadbndentrate, convemtganewentrali ze
stormwater management mantra of firegnlkai n, det ai n,
conventional stormwater systems, which typically control and treat runoff using a single

engineeredst or mwat er BMP | ocated at tnhsaredebigneditoom of t he

promote volume attenuation and treatment at or near the source. LID systems use a suite of

stormwater BMPs i Site Planning BMPs, Source Control BMPs, and Structural BMPs such as

retention, detention, infiltration, treatment and harvesting mechanisms i that are integrated into

a project site to function as a ABMP Treat ment Tr

LID practices facilitate on-site infiltration by applying practices that preserve pervious surfaces,

limit the total area of impervious surfaces, and disconnect impervious surfaces. The following

site design objectives ar gorniwatg hytroogywanchpolletantloag t he C
reduction goals:

A. Conservation Measures - Preserve or conserve existing site features and assets that
facilitate natural hydrologic function.
I Maximize retention and protection of native forest cover, vegetation and wetlands and
replant trees and other vegetation to intercept, evaporate, and transpire precipitation.
1 Preserve permeable, native soil, and enhance disturbed soils to store and infiltrate
stormwater.
f Retain and incorporate topographic site featur
stormwater.
1 Retain and incorporate natural stormwater management features and patterns.
1 Minimize site disturbance and compaction of soils through low-impact clearing, grading,
and construction measures.
B. Site Planning and Minimization Technigues - Minimize generation of runoff and pollutants
from your project as close to the source as possible
1 Use a multidisciplinary approach that includes planners, engineers, landscape
architects, and architects at the initial phases of the project.
1 Locate buildings away from criticalareasand soi |l s t hat provide effec
1 Reduce hard surfaces, total impervious surface area, minimize directly connected
impervious areas, increase retention of native vegetation, and plant native trees.
C. Distributed and Integrated Management Practices
1 Manage stormwater as close to its origin as possible by using small scale, distributed
hydrologic controls.

T Create a hydrologically rough | andscape that s
1 Increase reliability of the stormwater management system by providing multiple or
redundant LI D pow control practices.

1 Integrate stormwater controls into the development design and use the controls as
amenities to create a multifunctional landscape.
1 Reduce the reliance on traditional conveyance and pond technologies.
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D. Low Impact Construction Techniques - Clearing, grading, and construction measures that
minimize site disturbance and promote LID function include:
Minimizing the amount of area cleared.
Clearing selectively to protect trees and other vegetation.
Using smaller and lighter construction equipment where possible.
Keeping heavy equipment outside of the drip line of preserved trees.
Minimizing grading and importing of fill (e.g., through use of stemwall construction).
Keeping heavy equipment off soils where infiltration-dependent stormwater practices
will be used.
91 Designating storage areas for construction equipment and materials
E. Maintenance and Education
91 Develop reliable and long-term maintenance programs to provide clear and enforceable
standards.
91 Educate owners of LID projects, landscape management professionals, and other
interested parties on the operation and maintenance of LID systems.
1 Protect LID systems by promoting community participation.

= =4 =48 -8 -89

A fundamental premise of LID is that the more closely an engineered stormwater system mimics

a sitedbs predevel opment hydrologic characteristic
both flood control and stormwater treatment goals for the project. This means LID projects

should strive to have the same conditions (or better, if a site has already been degraded) for

total stormwater runoff volumes, peak discharge rates, runoff conveyance patterns, and

infiltration and treatment capacity as were present before development. LID project designs

typically employ a combination of innovative, conventional, non-structural and structural

engineered designs to accomplish these goals. Note that although LID technigues are often

decentralized within a particular site or parcel, they are not disconnected but are integrated into

a BMP Treatment Train.

Typically, LI'D practices wil!/ not caobthephlieltledl y r epl
stormwater management practices, but can be used to complement these practices and to

ensure that the entire stormwater management system meets the Escambia County water

resources objectives. Combining conventional and LID stormwater management practices

can reduce the area devoted solely to stormwater management and allow more efficient

use of the development site.

3.5.2. Advantages of LID

Why might LID 7 from a single BMP to an LID master plan i be considered a superior
alternative to conventional design? Quite simply, it depends on the interests of the party or
person posing the question, but the evidence from a growing field of LID practice suggests that
with the essential ingredients of early planning, commitment, and creativity, LID strategies can
lead to net benefits for all parties involved.

For the developer, the LID reward might be a direct monetary benefit from avoided investments
in stormwater infrastructure 1 or a lot gained via clustering and LID stormwater management
with native hydrologic conditions in mind. For local governments and the general public, the LID
reward might be the benefit of protected or enhanced water quality and reduced stress on
natural resources that sustain local economies. For the homeowner, the LID reward might be
improved property values. Integrating LID strategies as standards of practice in development
projects will take time, energy and commitment on the part of developers, builders, county staff,
and homeowners, yet the diversity of economic, environmental and social benefits that LID
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strategies have to offer make them a critical piece of the overall stormwater management
strategy in Escambia County.

Despite concern that the assumed or perceived financial costs associated with using LID in
redevelopment projects will drive developers to greenfield development, encouraging sprawl
and exacerbating water quality problems, experience is proving that developers are pursuing
(and having success with) LID projects in both redevelopment and greenfield projects. Not only
are developers with experience in LID continuing to invest in projects in their standard markets
despite increasingly strict stormwater standards, but they also are finding that LID can reduce
their costs relative to conventional stormwater controls (EcoNorthwest, 2011). The most
commonly cited area of cost savings/revenue gains for developers choosing LID over
conventional design is in stormwater piping and road infrastructure (conveyance pipes, etc.),
landscape investments (e.g., sod area, in-ground irrigation systems), and developable lots (e.g.,
via clustering and distributed stormwater conveyance and treatment controls, reducing the size
of the stormwater pond necessary for treatment.)

In a 2009 article in Land Development magazine, landscape architect and University of Florida
faculty member Glenn Acomb describes the LID experience in Madera, a 44-acre, 80-lot
residential subdivision in the City of Gainesville, Florida. Preservation of existing hydrology,
topography and tree canopy were critical elements of the site design. By taking advantage of
existing contours of the site to capture and infiltrate stormwater, the site plan resulted in on-site
control of the majority (7 0Fudhernoofe, thisldesigrssavedethie s
developer $40,000 in stormwater infrastructure costs (U.S. HUD, 2005). At the lot level,

storm

particularly for the deyv e leflicem dlD strategiesveert: e | home, re

integrated to the maximum extent possible, from Energy Star certification to Florida-Friendly

|l andscaping, to shared dri veways. tiondlotsnficambi n g

reports a 7.6% savings in capital costs (~$1,500 per lot to the developer) and estimates ~
$1,900 in annual savings per lot for landscape maintenance (to the homeowner) for the Madera
lots (Acomb, 2004). Pre-development conditions made the site particularly favorable for
implementing a broad suite of LID strategies, but nevertheless, Madera serves as a model
example of LID in new residential development in Alachua County.

Not all monetary costs/benefits of LID stormwater management fall to the developer, however.
Occupants of buildings with green roofs, for example, are expected to realize significant energy
savings (i.e., reduced operational costs) over the life of the project. Homeowners with rain
gardens or lots adjacent to ecologically enhanced stormwater ponds may benefit from increased
market value of their homes (particularly as the consumer market for native, low-maintenance
landscapes continue to grow.)

ECONorthwest (2011) provides a detailed report on the factors influencingdeve | oper s 6
decisions to pursue LID projects, profiling three of the most progressive regions of the U.S. with
respect to LID (Montgomery County, MD; Philadelphia, PA; Olympia, WA). Their results
indicate a significant (albeit gradual) shift occurring in the market for LID in both redevelopment
and greenfield projects. The report highlights the need for creativity and flexibility on the part of
the development team in order to realize the significant economic, environmental and social
benefits that LID approaches offer. The full report is available at:
http://doee.dc.gov/sites/default/files/dc/sites/ddoe/publication/attachments/ECONW Final Report

2011-0628.pdf

For a comparison of traditional and LID development techniques along with a tool to conduct a

cost-benefit analysis for your site, consult the Green Values National Stormwater Calculator at

http://greenvalues.cnt.org/national/calculator.php. In addition, the BMPTRAINS Model Version
8 released in August 2016 includes an ability to calculate BMP costs.
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Environmental and ecological rewards from LID include water quality protection/pollution
prevention, protection of drinking water supplies via enhanced infiltration and treatment of
stormwater runoff, and wildlife and habitat protection and provision.

Many LID applications are valued as social or community amenities. Roadway and median
swale/tree box/green street applications often calm traffic (improving public safety) and reduce
heat-island effects in urban environments. Mixed-use, clustered communities reduce the need
for lengthy commutes from home to work or play (which also translates to a monetary benefit for
residents). While difficult to value directly, the aesthetics of LID stormwater features also
provide a public amenity.

3.6. Site Planning and Design

To effectively use and integrate LID BMPs into a stormwater management system requires sites
to be evaluated for LID compatibility as early as possible in the planning process. Specific site
conditions must be carefully evaluated to determine LID feasibility and to design and construct

each LID practice. This manual supports EscambiaCount y6s goal of applying
and design where feasible to enhance existing stormwater management measures and reduce

the adverse impacts of | and devwwdlregpuoent projects
Assessing a sitebs natur al stormwater management

step toward integrating them into the stormwater management system. The site assessment
process provides information about current conditions that are essential to implement the site
planning and layout activities. Specifically, site assessment should evaluate hydrology,
topography, geology, soils, vegetation, wetlands, and water features to identify how stormwater
moves through the site before and after development or redevelopment. Projects should be
designed and constructed with the objective of preserving and using on-site features to help
manage stormwater.

Key site assessment factors that are directly related to the type and design of a BMP Treatment
Train for a particular site include:

1 What natural features (tree canopy, vegetation, depressions, etc.) intercept and/or capture
rain as it falls on the site and return portions of it to the atmosphere via infiltration,
evaporation and/or transpiration?

1 What is the topography of the site and does it promote stormwater drainage away from the
site or capture and infiltrate stormwater on site?

1 Is the site adjacent to a water body or wetlands and does it have any buffer or riparian
zones?

1  What are the hydrologic soil groups and distributions on-site, and to what extent do they
promote infiltration of rainfall (i.e., what are their infiltrationrates)? | s t here a fhard p
lower soil levels that inhibits infiltration?

1 Where and to what extent have soils been modified, disturbed and/or compacted, reducing
infiltration rates and promoting runoff generation?

1 What is the elevation of the SHGWT throughout the site and when and how long does it
occur?

91 Do critical and sensitive areas (wetlands, riparian areas, etc.) that provide capture, uptake,
and filtering of pollutants exist on site and have they been protected or disturbed?

1 What physical structures (buildings, parking lots, etc.) intercept rainfall and convey it as
stormwater to other areas of the site and/or away from the site?

1 What pervious surfaces (natural and structural) allow stormwater to infiltrate to parent soils?
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1 What impervious surfaces (hatural and structural) prevent infiltration of stormwater and
promote runoff?

1 What engineered stormwater treatment systems exist on site and could they be enhanced or
retrofitted to improve performance?

A first step in evaluating sites for LID opportunities is to review the Site Planning BMPs and the
Source Control BMPs in Table 5.1. Several of these LID BMPs provide direct or indirect
stormwater pollutant load reduction credits. Next, complete the Environmental Resources
Assessment Checklist (Figure 3.4) to ensure a thorough assessment of environmental
conditions on the site.

The items on the Environmental Resources Assessment Checklist can help designers choose
appropriate BMPs that protect important resources. For example, in high aquifer recharge
areas, infiltration-based BMPs such as retention basins, rain gardens, and permeable pavement
systems should always be considered, but the topography of the site (e.g., steep slopes) might
constrain their design. For projects in wellfield protection areas or those where spills of
hazardous materials are possible, source control of stormwater pollutant loads is an especially
important consideration. Also, infiltration-based treatment BMPs must be designed to avoid
inadvertent transfer of contaminants from surface water to ground water.

The Environmental Resources Assessment Checklist is also intended to ensure LID BMPs and
strategies are considered at the beginning of the project design. They should never be an
afterthought -omro ¢ iommlinadesigm.d\dedchanisms to reduce site
disturbance before, during, and after construction are one of the most critical elements of an
integrated and effective approach to LID stormwater planning. Opportunities to preserve and
promote natural hydrologic functioning of a site are often lost as a result of conventional
development practices such as non-selective site clearing, export of native soils, importing of fill,
mass grading, and construction in sensitive areas using heavy machinery. Compacting soils
reduces the pore space available for storage and infiltration of stormwater.

Rather than defining the project goals, designing the stormwater system to meet those goals,
and then trying to fit LID BMPs into the project, developers and project engineers are
encouraged to first define the project goals to be consistent with using LID BMPs. Next, plan
the entire site and design the entire stormwater management system to use as many LID
principles and BMPs as possible. LID BMPs work well at both the subdivision level and on
individual lots as seen in Figures 3.5 and 3.6.

Project planners and design engineers should consider stormwater an asset that can be used to
reduce the impact of development projects on water resources. Rather than designing systems
to drain stormwater from the site, LID promotes retention, treatment and harvesting of
stormwater on-site. To encourage the practice of using stormwater as an asset, Escambia
County has included incentives within its Land Development Code that allow open space and
landscaping requirements to be satisfied through LID stormwater management techniques.

Remember, stormwater is a valuable freshwater resource that can be captured and used for a

variety of non-potable purposes. Cisterns or rain barrels can be used for collecting, storing, and

using rainwater for irrigating lawns and landscape beds, irrigating green roofs, washing vehicles,

and toilet flushing as approved by state and Escambia County health codes. Detention systems

can incorporate fAistormwater harvestingo to reduce
discharges and save valuable freshwater for landscape irrigation or non-potable purposes.
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Figure 3.4. Environmental Resources Assessment Checklist

Use this Checklist to conduct an inventory to compile site-specific identification, analysis end
mapping oft each resource present on or adjacent to the project site. The identification and
analysis shall indicate information sources consulted.

Natural Resources Checklist:
Check "Yes" for each resource or resource characteristic identified and discuss and provide
supporting material.

Check "NA" for each resource or resource characteristic not present or otherwise relevant to the
proposed project.

YES NA Surface waters (lakes, stream, springs, sinkholes, etc.)
YES NA Outstanding Florida Waters or Impaired Water Bodies
YES NA Wetlands
YES NA Floodplains or High Hazard Flood Areas (100 year)
YES NA Special Overlay Districts
YES NA Threatened or Endangered Species or their Habitats
YES NA Topography/Steep Slopes
YES NA Soil Types including Hydrologic Soil Groups and Seasonally High
Ground Water Tables

YES NA Urban Forests, Heritage Trees, or Protected Trees
YES NA Recreation/Conservation/Preservation Lands
YES NA Historical or Paleontological Resources
YES NA Wellfield Protection Areas or Wells
YES NA High Aquifer Recharge Areas
YES NA Hazardous Material Storage Facilities
YES NA Contamination (soil, surface or ground water)

Signed:

Project Name:

Date:
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Figure 3.5. Stormwater LID BMPS at the Lot Scale

Figure 3.6. Stormwater LIDs at the Lot Scale (Medera Model Home)
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Source: Dr. Glenn Acomb, PREC Photo Library
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