Stormwater Element
Data and Analysis

I ntroduction

The Stormwater Management Data and Anaysis Report addresses the requirements of the Loca
Government Comprehensive Planning and Land Development Regulation Act and the Horida
Adminigrative Code, Chapter 9J-5.011, aswell as the needs of the City of Gainesville, asthey
pertain to drainage. The dement has been named Stormwater Management because thet title is
more representative of current engineering design and practice with regard to drainage issues.

The purpose of thisreport is to describe the City's sormwater management system, assess the
system’ s ability to provide necessary protection to resdents, Structures, and the environment
including groundwater resources.

Stormwater management systems affect the aesthetic and ecological character of the City. Within
the City of Gainesville, sormwater management has been an important aspect of the development
process for the last two decades. Asaresult, the City has been able to achieve growth in recent

years while minimizing impacts on and preserving the naturd function of its creeks, sink holesand
lakes.

Through the policies and regulations proposed in this eement, the City has endeavored to develop a
sormwater management plan that will enhance the ability of natura systemsto provide flood control

and water qudity treatment. Stormwater management design which minimizes the dteration of
naturd features and increases groundwater recharge is a primary ambition for this plan.

The issuesraised in this dement affect the community in severad ways. The proper management of
surface water resources is essentid to maintaining the quantity and qudity of groundwater resources.
Asthe City grows, the associated increase in impervious surface area requires that the City continue
to provide review of the design, ingtdlation and maintenance of public and private sormwater
management facilities, in order to ensure the safety of citizens and property during sorm events, and
to protect water quality and creek ecosystems.

MAJOR NATURAL AND MAN-MADE DRAINAGE FEATURES

Stormwater runoff is the water that flows across the surface of the earth during or after astorm
event. Itisaffected by:

* ranfal,
* natura drainage features such as topography and soil types, and
* manmade structures such as culverts, and retention and detention

basins.
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Stormwater management addresses.

* qudity,
* volume, and
* rate of sormwater flow.

NATURAL DRAINAGE FEATURES
Rainfall

The mean annud precipitation for Alachua County for the thirty-year average through 1997 was
approximately 53 inches. About 52 percent of the total rainfall occurs during the months June
through September. For the Greater Metropolitan area of Gainesville, arain event of 7.9 inches
distributed over atwenty-four hour period is considered a twenty-five-year 24-hour storm event.
This means that a storm of thisintengity has afour percent probability of occurring or being
exceeded each year. A tenryear 24-hour sorm event contributes 6.8 inches of rainfall during a 24-
hour period. Thisintengty of storm has aten percent probability of occurring or being exceeded
each year.

Natural Watershed Characteristics

Basn Clasdfication

The City is primarily located within the Oklawaha River Basin, amgjor regiond watershed (see
Map 1). Within the Oklawaha River Basin, the City is divided into two sub-watersheds, the Florida
Ridge Basin and the Orange Lake Basin. A smdl portion of the City, in the vicinity of the
Northwood subdivison near the northwest city limits, isin the Santa Fe River Basin under the
management of the Suwannee River Water Management Didrict.

Thetwo mgor basin types within the Gainesville area are depresson basins and

stream basins. Depression basins are those watersheds which have no outlet for sormwater runoff
except by percolation into the groundwater and evapotranspiration. Stream basins are those
watersheds which drain sormwater runoff via naturd streams and man-made channels ultimately
discharging into wetlands, lakes or snkholes.

The City areais divided into ten creek basins (see Map 2) based upon the creek system. Severd of
these basins extend beyond the City limits and into Alachua County. Very little water leavesthe
urban area as surface water flow. Only the Little Hatchet and Lake Forest Creek basins have
discharges which eventudly outfal to the . Johns River viathe Newnans Lake system.
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Description of Creek Basins

Table 1 ligts the basin name and indicates the predominant land use types and the degree of reliance

on man-made structures within the watershed.

TABLE 1
CREEK BASINS

Predominant Predominant Watershed
Basin Name Land Use Type Character Size (acres)
Hogtown Creek Residential Natural 12,500
Little Hatchet Creek Public Facilities, Channelized 2,884
Industrial
Agriculture
Tumblin Creek Residential Natural and 1,976
Commercia Channelized
Industrial
L ake Forest Creek Education Channelized 4547
Residential
Sweetwater Branch Residential Channelized 1,690
Commercid
Industrial
Caf Pond Residential Channelized 1,024
Agriculture
LakeAlice Education Natural 1,059
Blues Creek Residential Natural 4,976 (estimated)
Turkey Creek Residential Channelized 5,640 (estimated)
Hatchet Creek Industrial Natural 17,548 (estimated)

Notes: Lake Aliceisthe drainage basin for the University of Florida. The City of Gainesville has no maintenance
responsibility for this basin (see Map 3). There are approximately 150 depression basins within the City. See

Future Land Use Element for specific land use designations within basins.

Source: City of Gainesville 1980 - 2000 Comprehensive Plan, December 1979, St. Johns River Water Management
District; Suwannee River Water Management District, December 1996; City of Gainesville Department of

Community Development, February 1999.
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Recharge Characteristics

Stormwater runoff is collected by creeks and discharged directly into the Floridan Aquifer through
the Alachuaand Haile Sinks. For further discussion of aguifer recharge characterigtics, refer to the
Conservation, Open Space and Groundwater Recharge Element.

Wetlands

There are gpproximately 2,330 acres of wetlands within city limits. These wetlands are located
aong the floodplains of various creeks, while others exist as isolated wetlands. |1solated wetlands
are natural depressions storing either surface waters or floodwaters. Trees and other wetland
vegetation help dow the speed of the floodwaters, thereby preventing soil erosion. One of the most
vauable functions of wetlands is the ability to maintain or improve the quaity of surface waters by
removing nutrients and reducing the sediment |oads entering receiving water bodies. For additiona
discussion of wetlands, see the Conservation, Open Space and Groundwater Recharge Data and
Andyss Report.

Flood Zones

A flood is atemporary inundation of land resulting from an unusua and rgpid accumulation of
sormwater runoff. The extent of aflood is described in terms of its frequency of occurrence.

The City regulates development in both the 10-year floodplain (flood channel) and the 100-year
floodplain. Theflood channel is that portion of a watercourse and any adjacent area that must
remain unobstructed in order to safely discharge the sormwater runoff resulting from a 10-year 24-
hour rainfal event. Thefloodplain hasadua function. Firs, it includes the necessary areafor the
flood channel to convey sormwater. Second, it o includes an areathat temporarily stores
sormwater runoff until the storm event is over and the capacity of the watercourse is no longer
exceeded. A 100-year floodplain has a 1% chance of occurring or being exceeded every year.
The 100-year floodplain is shown on Map 4.

Sngle-family subdivisons that were platted prior to September 1990 and with al subdivision
infrastructure improvements made prior to September 1990, are regulated asif they arein the 100-
year flood plain. This provison is designed to dleviate any hardships on property-ownersresulting
from revisons made to the flood devation mapsin 1990. Development on these lots will be
governed by floodplain requirements with regard to minimum first floor eevation and floodproofing
reguirements.
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Topography

Drainage basins are ddineated by topography (the relative positions and eevations of the natura or
man-made features of an area that describe the configuration of its surface). Water flow occursin
basins. Topographic highs establish the divides between basins. Surface devationsin the City
range from approximately 50 feet to 190 feet above mean sealeve (md).

Soils and Geology

Alachua County is part of the Centrd FHorida Ridge within the Centrd Highlands of the Atlantic
Coadtd Plain. It hasfour mgor geologica formations which have influenced soil development.
They are the Ocaa Group, the Hawthorn Formation, the Alachua Formation and the Flio-
Pleistocene Terrace Deposits.

Grest differencesin soil properties can occur within short distances. Some soils are seasondly wet
or subject to flooding. Some soils are shallow to bedrock. Clayey or wet soils typicaly have poor
percolation rates. Stormwater design is very dependent on soil type. For amore detailed
discussion of Gainesville's sails, refer to the Conservation, Open Space and Groundwater Recharge
Dataand Analysis Report.

MAN-MADE DRAINAGE FEATURES

The City's sormwater management system aso includes but is not limited to congtructed facilities
such as swales, channels, storm sewers, culverts and detention and retention facilities. These
components typicaly perform two primary functions:

* conveyance; and
* dorage

Swales, channels, culverts and storm sewers collect and convey slormwater to particular
degtinations such as sink holes or lakes. Detention facilities store sormwater runoff temporarily and
relesse it dowly to naturd receiving weter bodies. The temporary holding alows some purification
through the settling of suspended solids. Retention facilities store sormwater runoff and do not
discharge directly to surface waters, instead, the runoff is released through evaporation or
percolation into the ground. Some facilities perform both retention and detention functions.
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STORMWATER CHARACTERISTICS

The quantity of ssormwater runoff is diminished by infiltration, transpiration, evaporation, surface
sorage and other losses. The magnitude of these lossesis afunction of climate, soils, geology,
topography and, most importantly, land use.

Development has four digtinct yet interrelated effects on ssormwater runoff:

total runoff volume changes,

flow rate characteristics change;

cgpacity of receiving systems can be diminished; and
water quaity can be degraded.

* % X *

As an area becomes urbanized, the volume and rate of runoff increase asthe flow of sormwater is
concentrated in shorter time periods than those produced under natura conditions. These shorter
time periods are caused by increases in impervious surface area, which reduce the opportunity for
infiltration, evaporation, trangpiration, and depresson storage. Figure 1 illustrates water balance
prior to and after development. As can be seen in theillugtration, surface runoff is minimized under
pre-development conditions. Post-devel opment opportunities to intercept sscormwater are
diminished and surface runoff is consderably increased. Pavement and buildings typicaly contribute
amog dl of the rainfal_upon their surface immediately to Sormwater runoff.

Hgure 2 illustrates the effect impervious surfaces associated with development have on streamflow
rate. Deveopment results in higher and more rapid peak discharges and increased runoff volumes.
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Increased stormwater flow rates can result in the erosion of vegetative banks dong areceiving
watercourse. This erosion contributes to downstream accumulations of sediment and debris.
Ultimately, the naturd baance in the watercourse's ecosystem is disrupted resulting in less diversity
of vegetation and aless reliable watercourse to carry stormwater runoff. 1n responseto increasesin
flow rate and volume of stormwater runoff, flood zones associated with a watercourse increase in
gze. These changesin stream geometry are shown in Figure 3.

If the receiving system is a storm sewer pipe network, increased levels of sormwater runoff can
exceed network capacity and cause flooding of roadways and structures.

All land use affects weter quaity. In undeveloped areas, many physica, chemica and biologica
processes interact to neutrdize the effects of most of the materids found in the runoff. Asurban
land uses intengfy, these processes are disrupted and the amount and types of potentid pollutants
increase. Pedticides, fertilizers, animal wastes, ail, grease and heavy metds are washed into
recelving waters with sormwater runoff. Studies have shown that 90% of the pollutant load can be
found in the "firg flush" or gpproximately the first inch of sormweter runoff. Stormweter quality can
be improved by tregting the "firg flush”.

It is current practice to mitigate sormwater impacts of urbanization through the use of detention and
retention facilities.

OPERATIONAL RESPONSIBILITY FOR DRAINAGE FACILITIES
AND INVENTORY OF DRAINAGE FACILITIES

City-maintained Facilities

Storm Channdls and Storm Drains

Maps Series A (gppendix) shows mgor and minor channds within the creek basins previoudy
described in Table 1. The City currently maintains approximately 70 miles of open channds and
130 miles of gorm sewers (SMU, 1988: 2-7).

Retention and Detention Facilities

There are over 60 City-maintained detention/retention areas located in the City as shown on Map 5
and listed in Table 2. Table includes basins on City-owned property and in subdivisons with
publicly accepted roadways and drainage facilities.
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Table2
RETENTION/DETENTION FACILITIESMAINTAINED BY THE CITY OF GAINESVILLE

Map 5Key Subdivision/Facility Name Number of Basins per
location

1 MetroCorp 1
2. Landmark Woods 11 2
3. Landmark Woods | 2
4, Timberbrooke |1 2
5. Timberbrooke 2
6. Citizen's Park 3
7. Kirkwood West 1
8. Coventry 3
9. Chatworth Court 1
10. TheValley 1
11, Royal Gardens 1
12, Foxgrove 1
13. Westmoreland 4 1
14. Raintree 6
15. Springtree 2
16. Willow Creek 2
17. Palmetto Woods 1
18. Pine Meadows 1
19 Central Park 1
20. Renaissance 1
21. S.E. 2nd S, 1100 Block 1
22. Sandhill 1
23. Hamilton Park 1
24, Pine Breeze 1
25. Cedar Creek 1
26. Hidden Oaks 1
27. Pebble Creek 1
28. Wood Creek 1
29. Foxfield 1
30. Hancock Village 2
3L Xanadu 1
32. Foxcroft Manor (swales and rear yard) 1
33 Hermitage 5
Hibiscus Park 2
Thomas Center 1
. Police Station 1
37. Parking Lot 21 1
38. Parking Lot 9 1
39. Regional Transit System 1
Total 61

Source: CH2M Hill, Stormwater Management Utility Program, Phase | Report, May 1988.
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Maor Culverts

There are 90 mgor culverts within the City as of 1992. Map Series B (see gppendix) showsthe
culvert locationsin each creek basin.

Roadway Drainage Facilities

There are gpproximately 680 lane miles of dreet surface within the City. Approximatey 430 lane
miles have drainage facilities, typicaly curb and gutter or swaes, associated with them. Semi-paved
roadway's are shown by Map Series C (see appendix) to have deficient drainage systems
associated with them.

University of Florida, State and County-M aintained Facilities

The Univergty of Horidamaintains al sormwater management systems on the main campus (see
Map 3). TheLake Alice Basin congsts of an 83-acre lake and 976 acres of tributary land. Lake
Alice is adepresson basin, with no outflow into the City system (CH2M Hill, 1987).

The Horida Department of Transportation maintains the drainage facilities which serve the State
Highway System and Alachua County maintains those drainege facilities serving county-maintained
roads (see Map 6).

Privately-M aintained Facilities

City development regulations have required on-Site retention/detention facilities snce the mid-1970s
to manage sormwater. Stormwater management improvements must be completed prior to
occupancy. Property owners are responsible for the proper maintenance of these sormwater
improvements.

City-Maintained Facilities In Other Jurisdictions

The City of Gainesville does not operate or maintain any sormwater management facilities outsde
of aty limits

Shared Facilities

The City does not operate any joint sormwaeter facilities with other jurisdictions. However, since
sormwater is directed to natura drainage basins, the basins are shared with Alachua County to the
extent they extend beyond the city limits.

15
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I mpact of Drainage Facilities Upon Natural Resour ces

All gormwater drainage in Gainesville flows into surface waters (creeks, lakes and wetlands) or
depresson basins. All surface waters in Gainesville, except for certain localized Stes such asthe
Hogtown Creek in the vicinity of the Cabot/K oppers Superfund site, have been designated as
"Class 11" (suitable for recreation, propagation, and manegement of fish and wildlife) waters by the
Florida Department of Environmental Regulation (DER) (Chapter 17-302, FAC).

Paynes Prairie State Preserve is the naturd resource most affected by stormwater runoff.
Sweetwater Branch, flowing into the prairie, serves the oldest parts of Gainesville, and therefore has
the fewest sormwaeter trestment facilities. Much of the creek is channdized, which causes
increased velocity during storm events. This leads to greater erosion and sedimentation, and
increased nutrient loads in the prairie. The Stormwater Management Utility's work program (see
section below on Stormwater Management Utility program) includes astudy of each drainage basin
inthe system. Draft studies have been prepared for each stormwater basin except those annexed
gnce 1991. The study of Sweetwater Branch is expected to provide adternative solutions to
remediate the exigting problems. Other solutions include enhancement of the City's Stregt- sweeping
program and improved maintenance cgpabilities since adoption of the Stormwater Management
Utility.

IDENTIFICATION AND ASSESSMENT
OF
EXISTING PROGRAMSAND REGULATIONS

PROGRAM IDENTIFICATION AND ASSESSMENT

Stormwater M anagement Utility Program

Pursuant to Section 408.0893, Florida Statutes, a Stormwater Management Utility (SMU), was
created by ordinance in 1988 to fund sormwater management servicesin the City of Gainesville.
This utility provides a dedicated funding source for both operationa and capita costs related to
sormwater management. Fees are charged based on the amount of impervious surface that
properties have. Non-residentia properties are granted an on-Ste retention facility SMU fee credit
if retention facilitiesareincluded in their Ste design. The fee gppliesto dl public and private lands
within the City which use or discharge into the City's sormwater management system. The
Sormwater Management Utility iswholly owned by the City of Gainesville, and is only operative
within its boundaries.

17
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All revenues are used for sormwater management purposes. Currently, revenues are primarily
gpent on system maintenance and repairs. A small amount of the revenues are being used for
assessng facility needsin one or two basins. The need for additional funding and associated long-
term planning will be identified in the 5-year Stormwater Improvement Plan (SIP) for the utility.

Operation and M aintenance Program

An operation and maintenance program to maintain channels and structuresis an integra part of the
City's sormwater management program. The components of this program include mowing, street
sweeping, open channel maintenance, and closed watercourse maintenance.

Mowing

The mowing associated with sormwater management achieves different ends with different facilities.
Mowing in open channels maximizes the volume and speed of the water flowing through the channd,
while mowing in detention/retention basins keeps the basins from being a public hedth or safety
hazard for the neighborhood or area it serves. The City mows gpproximately 60 detention/retention
basins two-to-three times a year and approximately 70 miles of open channds from twice ayear to
once every two years.

Street sweeping

Street sweeping has two purposes. Thefirgt isto remove litter that might clog drainage facilities,
and the second is to remove sediments on the street and prevent them from being flushed into the
natura systems.

Currently, downtown areas are scheduled for street sweeping twice per week, collector and arteria
routes are swept every one to two weeks, and curbed residentia streets every four to Six weeks.

Open Channd Maintenance

There are gpproximately 70 miles of open channelsin the City. Maintenance activities focus on
keeping the capacity of the channd at its higtoricdl levels. Thisis achieved by removd of
obstructions, mowing the vegetation and keeping the bottom of the channd level. These actions
keep the channd clear so sormwater can flow with minimum resstance to its detination.

Storm Sewers (Closed Watercourses) and Culverts

This maintenance activity restores the flow capacity of inlets and underground piping. Age and
exposure to physica impacts deteriorate these facilities. The Maintenance Division of the Public
Works Department replaces those elements identified as critica through its ingpection or trouble call
processes. These are replaced or repaired as necessary.

18
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REGULATION IDENTIFICATION AND ASSESSMENT

City Code Generd

The City has numerous regulatory requirements regarding ssormwater management and flood
control. The requirements were organized and incorporated into Chapter 30, the Land
Development Code under Article VI, Environmenta Management. Also, the Public Works
Design Manud was adopted by resolution in June of 1992. It includes guiddines for the design and
operation of facilities that discourage the breeding of mosquitoes. Maintenance plans for
sormwater management facilities are required as part of the development plan gpprova process.
The plan must specify regular maintenance procedures for which the property owner is responsible.
The City will periodicaly ingpect sormwater control facilities and shal inspect these facilities upon
complaint to determine that such facilities are operating and being maintained as designed.

City of Gainesville Ordinances

Chapter 30 Land Development Code
Article VIII Environmental Management
Divison 3. Environmentd Overlays

Subdivision 1. Flood Control District

Purpose: To minimize public and private |osses due to flooding.

Appliesto: property subject to development plan gpprova by the City Plan Board and
Development Review Board, platting, and al lands located within regulatory flood zones.

Rate Control

The Petitioner must provide cd culations demongrating that the rate of stormwater runoff
from the property will be no greater for the design storm after the development than prior to
development.

Hood Zone Devel opment

Flood Channel Digtricts:  Flood channels are the geographic areainundated as aresult of a
ten-year sorm event. Condruction of any permanent structures is prohibited in the flood
channd with very limited exceptions.

19
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Flood Plain Didtricts: Floodplains are the geographic areas inundated as a result of
accumulation of runoff of surface waters from a 100-year sorm event. The City will permit
condruction of structures meeting specific requirementsin afloodplain.  Structures may not
reduce the storage capacity of afloodplain.

The ordinance is very specific about what activities are permitted or prohibited in the
designated flood zones. It dso includes sormwater management design criteria (City) and
floodplain development criteria (City and Federd Emergency Management Agency) that
typicaly provide for local retention, detention and trestment of stormwater generated asa
result of development. These guideines include the preparation of maintenance plans for the
sormwater facilities and specify regular maintenance procedures to be followed by the
owners.

Subdivision I11. Surface Waters and Wetlands District

Purpose: To protect the significant natura communities associated with certain creek
systems, regulated lakes and wetlands.

Appliesto: All devdopment of land, induding single-family residences.

Requirements. No development is permitted within 35 feet of the centerline of any regulated
creek, or within 35 feet of aregulated lake or wetland. Between 35 and 150 feet, thereisa
presumption that development is detrimentd to the regulated creek unless demonstrated
otherwise.

This section of the Land Development Code is very stringent regarding the need for
sedimentation control measures during development. Development is defined as the
disturbance of vegetation. This means that smdler projectsincuding sngle-family home
congtruction as well as larger projects, must be evauated to determine impacts upon
regulated surface water systems and wetlands.

Divison 2. Landscape and Tree Management, Stormwater Management and Water/\Wastewater
Connection Policies

Subdivision Il. Sormwater Management

Sec. 30-270(b)(2)f. Design standards for the subdivison of property.

Purpose:  To ensure that adequate and necessary physical improvements of lasting quality
and requiring minimum maintenance are ingdled; to prevent periodic or

seasond flooding.

Appliesto: All subdivison of land within the City (except minor subdivisons and lot splits).
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Requirements. A complete sscormwater management system plan, in accordance withthe
flood control provisons of this article and with the design manud of the Public Works
Department must be prepared. Specific requirementsinclude:

1. A system of inlets and pipes must be provided to collect and direct ssormwater
during aten-year 24-hour sorm event. Public roads may be used to convey
stormwater if unimpeded use of public roads during aten-year 24-hour sorm event

ispossible.

2. A route for sormwater runoff must be provided so as to prevent flooding and
ensure access for emergency vehicles during aten-year 24-hour storm event.

3. A detention/retention system must be provided which will permit a controlled outlet
to receiving watercourses. The system shdl be designed so that the rate of
sormwater runoff is no grester after the development than before the land was
developed, based on a 100-year critica duration storm event.

Current policies associated with the public acceptance of stormwater management basins
for perpetud maintenance are based primarily on the City's ability to adequatdly, efficiently
and economically complete periodic maintenance.

ArticleVIl. Development Review Process
Divison 1. Development Review Process
Sec. 30-160. Submittal Requirements

Purpose: To protect the character and maintain the stability of resdential, commercia and
indudirid aress.

Appliesto: Multi-family of five or more units or two or more buildings, office, most
business and industrid Sites.

Requirements:.
A preliminary sormwater management plan in accordance with Article VIII:

a Show generdized soil types.

b. Graphicaly show existing topography in one-foot contours and direction of flow.

C. Graphicdly show any exigting drainage control features, and al naturad or manmade
water bodies.

d. Note depth of the high water table.

e Graphicaly show location, note area and dimensions of proposed drainage/retention
basins and swaes including proposed depth and eevation of basin bottom and
shoulder, devation of dl control structures and dl preliminary calculations.
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f. Gragphicdly show dl essements.

s} Provide documentation if joint facility or master plan facility isto be utilized.

h. Graphically show proposed grading

I. Note proposed roof drainage control system.

J- Name, address and regisiration number of engineer or landscape architect who
prepared preliminary stormwater management plan.

k. Sedimentation and erosion control plan: 1. During congiruction; and 2. Plan for
eroson and sedimentation control over the life of the Sormwater facilities.

l. List any permits required by the county, the applicable water management district,
and any dtate agency.

A find sormwater management plan, in accordance with Article V111, Sgned and sealed by
aprofessond engineer registered in the State of FHorida

a Data, method of andys's and explanation of assumptions for fina stormwater
management plan and sormwater management utility summary shest.

b. Results of soil borings, if determined necessary by public works department.

C. Typicd sections and details of dl stormwater management control facilities;
congiruction specifications, complete construction notes.

d. Grading and paving plan, including complete notes and congtruction specificetions.

e Find sedimentation and eroson control plan: 1. During congruction; and 2. Plan
for eroson and sedimentation control over the life of the Sormweter facilities.

f. Status report on any permits required by the county, the applicable water
management district and any state agency.

s} Maintenance plan for sormwater management facilities specifying regular
mai ntenance procedures for which the property owner shal be responsible.
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Water Management District Regulations

Nearly al of the City is under the jurisdiction of the St. Johns River Water Management Didrict (see
map 7). A smdl portion of the City, in the vicinity of the Northwood subdivision near the northwest
city limits, isin the Santa Fe River Basin under the management of the Suwannee River Water
Management Didtrict.

. Johns River Water Management Didtrict

The SIRWMD has implemented three sets of rules to regulate systems which manage and store
surface waters:

40C-4, F.A.C., Management and Storage of Surface Waters
40C-40, F.A.C., Generd Surface Water Permits
40C-41, F.A.C., Surface Water Management Basin Criteria

The Rule rdaing to the regulation of stormwater discharge is 40C-42, F.A.C.

Suwannee River Water Management Didtrict

SRWMD has implemented the following rules governing surface water management systems.

40B-4.2010, F.A.C., Generd Surfacewater Management Permits

40B-4.2020, F.A.C., Content of Surfacewater Management Permit Applications
40B-4.2030, F.A.C., Conditions for Issuance of Surfacewater Management Permits
40B-4.2035, F.A.C., Minimum Operation and Maintenance Entity Requirements
40B-4.2040, F.A.C., Minimum Operation and Maintenance Standards.

Florida Department of Environmental Regulation
Permits are required from the Forida Department of Environmental Regulation for certain dredge

and fill activities rdating to State waters, unless the activity is permitted by the . Johns River or
Suwannee River water management digtricts.
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NEEDSANALYSIS

DESIGN CAPACITY AND DEMAND

Stormwater management is unique among utility servicesin that the demand for service is not based
directly on population projections. Instead, it is estimated on the basis of historical Sorm events and
the amount of impervious surface added during development. Minimum levels of service for
stormwater quantity and quality are dictated by state mandates. Because these mandates are
intended to restrict post-development rates of stormwater discharge to pre-development rates for
the design storm, further development during the planning period should not reduce the capacity of
the City's exigting system to handle the design sorm. Current deficiencies will require additiond
Study and revenuesto correct. They are not anticipated to be completely remedied during the
2000-2010 planning period.

Water Quantity

The City, with County participation, updated its Master Flood Control Planning Mapsin 1990.
These maps identify flood zone limits and rates of runoff for 10-, 25- and 100-year 24-hour sorm
events for the primary sormwater management systemsin the City. The Flood Study Updatel
incorporated creek and open channd cross sections, as well as structure and land use dataiin its
anaysis. It aso addressed mgjor creek watersheds and 150 depression basins. The Flood Study
Update found that floodplain limits and ssormwater discharge rates had increased over those
determined in an earlier sudy. The most significant reason for thisincrease was the soils information
used. The earlier study, completed by Sverdrup and Parcel in 1974, had very limited soil
information, as was noted in that study. The Flood Study Update incorporated data from the 1985
Soil Survey of Alachua County by the Soil Conservetion Service. The mgor disparity in the soils
data was that the earlier data assumed much more absorptive sandy soils than actually exist in basins
draining through Gainesville. Hence, the runoff modes predicted more stormwater than in the 1974
study. _Increased flood zone €l evations were consequently established.

Capacity

The City of Gainesville's sormwater management system is dependent on the naturd creek network
for apogtive outfal (see geographic service area of each basinin Map 2). The City’s Flood Study
Update predicts the hypothetical impact of the 10-year and 100-year flood events on those

1 Flood Study Update refers to a series of reports prepared by CH2M Hill which resulted in the Master Flood
Control Planning Maps adopted in 1990.
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gysems. Thisinformation, when presented on the Master Flood Control Planning Maps define the
extent of the 10-year and 100-year events. Thisinformation is useful for two purposes. 1)
preserving basin capacity and 2) identifying potentid thregts to human life and property.

Preserving capacity for each basin is accomplished by evauating the impact of devel opment
proposas on the flood channe (defined by the 10-year event) and flood plain (defined by the 100-
year event) portions of the property. The criterion of no development within the flood channdl
preserves the flow capacity of the basin. The additiond criterion of maintaining dl flood storage
within the flood plain preserves dl storage capacity within abasin.

The capacity of each basin was determined by identifying the existing flood channel and floodplain
elevations and the 10-year projected eevations at pecific Sations aong each creek. (The flow and
elevations both existing and future are given by creek basinin Appendix B.) Ascan be seen by
reviewing the projected eevations (data shown in Appendix B) only minima changes from the
existing condition are expected. The system is adequate for the five-year and ten-year planning
period. The study assumed full development of exigting platted lots and minor increasesin
impervious area (200 square feet) on existing developed lots. The changes in projected flood
channel devations and floodplain devations are minima due in large part to the fact thet the City is
83% built-out (Future Land Use Element, Data and Analysis 1991- 2001 Comprehensive Plan), and
therefore most lots aready contain significant impervious surface area.

Additionaly, mgor redevelopment of existing developed areas that were devel oped prior to current
sormwater management regulations results in improvement to basin capacity. Thisimprovement
occurs because the new development must provide o Site storage of a portion of the sormwater,
except in cases of redevelopment in the downtown area where an aternative means of scormwater
treatment is dlowed. With on-Site storage an incremental amount of flow is taken out of flow and
the basin capacity is not decreased.

Of the ten drainage basins in the City, only the Hogtown basin has existing capacity problems. A
remedy developed to offsat development impacts was implemented by a policy initiative in 1988.
Thispolicy limits the volume as well asthe rate of runoff for the 100-year critica duration sorm
event. In the Hogtown basin no increase in volume from the pre-development condition is permitted
to be released prior to 72 hours after the design storm event. Flooding in the basin has not been
observed to have increased. Thisis dueto the fact that the mgjority of basin has dready been
developed and more stringent devel opment requirements have been implemented. A study
conducted by CH2M Hill determined the most effective and feasible location for aregiona
gormwater basin within thisbasin. A regiond basin is expected to gregtly dleviate existing flooding
problems. In addition to this study, work was completed to improve a berm located between the
Sugarfoot Prairie and the Anglewood Subdivision to reduce the overflow of floodwater from the
prairie into the neighborhood.

Water Quality
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Regulaory requirements relating to water qudity were not implemented in the Gainesville area until
1981. Development prior to that time generdly did not incorporate water quality trestment features
in the design of sormwater management facilities. There are known contributors of pollutant
loading into the City's stormwater system such as the Cabot- Carbon/K oppers Superfund Site (see
the 2000-2010 Solid Waste Data and Andysis Report). Since amgority of the City's drainage
system eventually discharges to the Floridan aquifer, it would be reasonable to conclude that the
current systems should not receive additiond pollutant loadings. Any reduction in such pollutant
loading would benefit the creek ecosystems and the public hedth, safety and welfare.

LEVEL OF SERVICE (LOS) METHODOLOGY AND STANDARD

Design Storm

A design gorm isamode rainfal event that can be used as ayardstick to quantify runoff rates and
volumes and is one of the most important factors in sormwater master planning. The design storm
concept is developed using historical data from previous rain ssorms. The parameters that define a
particular design storm include frequency and duration. The sdection of a storm event for
gpplication in sormwater management facility design must balance the subsequent cost to develop
againg the resulting increase in flood hazard within a community.

Design Storm Frequency

The City of Gainesville usesthe 100-year critical duration storm for the design of stormwater
management facilities to ensure that the flood zone eevations defined by the Food Study Update
are not adversely impacted.

Leve of Service Standard

The Hood Study Update defines the level of service stlandard required to maintain floodplain
storage and conveyance capacities. Development occurring in the City has been designed so that
the post-development rate of discharge for the Site cannot exceed the pre-development rate.
However, the proposed adoption of the 100-year critical duration storm event as the design sform
dlows the City to be more consstent with the no net increase in the 100-year floodplain criteria.
Minimum firg floor devation standards are also recommended.. Only sites that are subject to creek
regulation and the water management digtricts are designed to incorporate additiona water quaity
requirements. These standards require trestment of the first one-haf inch of runoff. Theleve of
service standard for stormwater quaity should be treatment of the first inch of runoff due to the
stream-to-sink characteristics of most of the basins asis now reflected in Policy 1.1.1.
Developments completed prior to 1974 do not meet current standards for water quantity and those
completed prior to 1981 do not meet current standards for water quaity.

NEEDS ASSESSMENT
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Hogtown Creek

From awater quality standpoint, the Creek appears to be within acceptable standards for urban
surface waters except at the upstream end of the main branch, near N. Main Street. At that
location, pollutants from the Cabot- CarborVK oppers Superfund site (see the Conservation, Open
Space and Groundwater Recharge Data and Analysis Report) leach into the Creek. This effect
gppears to diminish within goproximately two miles downstream.

Since 1981, the State, under provisions of Florida Administrative Code Chapter 17-25, has
required that all new development trest its "fird flush" of runoff for water qudity. Therefore, further
degradation of water qudity has not been aslikely since 1981.

Temporary flooding is experienced in many areas within the Hogtown Creek Basin. Fooding
occurs when the inlet capacity of Halle Sink is exceeded and/or the available storage for ssormwater
isfilled with trandent flows.

Tumblin Creek

The upper basin collects sormwater primarily from residentid and commercid development. The
watershed becomes predominantly residentid asit continues southward. The mgority of

devel opment within this basin occurred prior to the implementation of any sormwater quaity and
quantity regulation. Although there is minima localized flooding aong this creek, erodonisa
concern due to high water flow rates.

Sweetwater Branch

The area drained by Sweatwater Branch is highly urbanized and most of the development within it
occurred prior to the implementation of sormwater quality and quantity regulations. Sweetwater
discharges into Alachua Sink viaan open channd. Water quality with respect to sediment, debris
and pallutants is consequently much more critica for this creek, snce only minima wetland
trestment occursin its open channdl.

Calf Pond, L ake Forest and L ittle Hatchet

Development within these basins occurred prior to sormwater qudity and quantity regulaions.
Hooding islocdized and minimd.

Depression Basins

Each depresson basin within the City has its own unique drainage characteristics. Most
development around the depression basins occurred prior to stormwater quantity and quaity
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regulations. Increased sediment loadings during and after construction are suspected as areason
some of the basins do not perform as they once did.

GENERAL PERFORMANCE OF EXISTING FACILITIES

Virtudly al of Gainesvilleis served by some form of drainage system. Replacement of aging and
inadequate systemsis a greater concern than congtruction of any new systems (Swearingen, 1987,
p. 4). Every areaof the City has needs for improved ssormwater management facilities, however
mogt of Gainesville€s critical drainage system improvement needs are in the older aress of the City,
i.e., those areas developed more than twenty years ago, prior to requirements for on-site retention
(Swearingen, 1987, p.5).

The cumulative effect of past practicesis that existing sormwater management facilities do not have
adequate capacity to accommodate the 100-year critical duration storm city-wide and are not
cgpable of providing sgnificant water quality trestment.

System function aso may be impaired due to inadequate maintenance. For instance, the capacity of
stormwater systems can be reduced by leaves and yard debris introduced through roadway
drainage systems. The Stormwater Management Utility has made it possible for the City to increase
its street- sweeping activities to address this concern. Increased maintenance levels for open
channdls have aso been readized, which in turn, increases system capecity.

The performance of sormwater management facilitiesis typicaly assessed in relation to weter
quantity and qudity problems that result from the failure or inadequacy of individual components.
The Public Works Department has conducted a preliminary survey of the City's sormwater
management systems and has identified existing sormwater managemernt deficiencies (liged in
Appendix C.). These deficiencies include both maintenance and capital needs. Asaresult many
can be addressed through the maintenance programs of the Stormwater Management Utility.
Capitd items have been prioritized. Leve of Service Capita Improvements are shown for funding
inthe 5-Year Schedule of Capital Improvements. The nonLeved of Service Capital Improvements
that have been prioritized for action between 1999-2003 will be funded if funds become available
(see the Capitd Improvements Data and Andysis Report Leve 2 Capitd Improvement Needs).

Projected Capitd Improvements

1 Northeast Boulevard/Duck Pond Improvements. Located between NE 10th
Avenue and NE 5th Avenue. Estimated cost $400,000;

The purpose of this proposd is to rebuild the Duck Pond into a free-flowing stream
by removing the concrete banks around the stream, alowing it to become free
flowing, while planting nutrient removing vegetation dong the banks. A system of
dternating ponds/wetlands and stream segments would be created to improve water
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management, while improvements on the boulevard, including traffic control devices,
would aso be part of the project.

Brownfield Project. Located south of Depot Avenue. Estimated cost $2,000,000;

This project would involve usng a brownfield Ste for a master sormweter basin for
the downtown area. Thiswould alow further redevelopment and revitdization of
the downtown area a higher dengities and intengities. Thiswill encourage compact
development and alow a more urban-type development and design pattern. It
would reduce redevelopment cogts at individua Stes, increase intengity of use on
each parcel, and provide a possble recrestional amenity in the area

Swesetwater Branch-Paynes Prairie Outfal Fecilities. Located on Sweetwater
Branch at Paynes Prairie. Estimated cost $2,000,000;

Thisisaproposd to build atrestment system to improve the qudity of weter
flowing onto Paynes Prairie from Sweetwater Branch creek. Water from the creek
flows across the prairie into Alachua Sink and the Horidan Aquifer. Trash from the
creek dumps out onto the north side of the prairie and the creek flow is aso blamed
for the loss of open marsh to dense vegetation. A trestment system would include a
retention pond to catch the litter and sediment and a constructed marsh to remove
nutrients.

Hogtown Creek Sediment Project. Located at N.W. 34th Street and Hogtown
Creek. Estimated construction cost $750,000.

Congtruct sedimentation control facilities to reduce the amount of sediment that
collects at thislocation. Thiswill help to reduce the incidences of flooding in the
area.

PROBLEMS AND OPPORTUNITIES

Basin-Wide Planning

The datain the Flood Study Update provide a foundation for the development of a comprehensive
city-wide sormwater management program. In order to implement such a program, the City will
need to complete master sormwater basin plans for each siream basin. The basin-wide
management approach will provide the necessary data base for optimizing the planning, design and
implementation of Sormweater management facilities. These sudies will identify areas that could be
used for regiona stormwater management facilities for water quantity or quaity purposes, or both.
In addition, a high priority task for the Stormweater Management Element is development of basdline
data and an inventory of sormwater facilities in the annexed areas of the City. Since annexation,
existing problems have been addressed by special studies.
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The basin-wide studies should proceed in phases. Asthe basin-wide studies and plans are
completed, proposed improvements and implementation techniques should be scheduled to begin.
The Stormwater Management Utility is the funding source for these engineering studies. Plansare
currently being devel oped.

Regulations

Preservation and protection of existing drainage features has been implemented through regulation.
The City’s current sormwater management regulations mandate that the City will maintain the
exiging leve of wetland acreage and their function. The City will need to evauate the wetland
protection Strategies to determine if ‘no net loss of wetlands remains an appropriate Strategy or
whether aformat for evauation of wetlands can be developed that would alow gregter flexibility in
wetland mitigation.

The City adso may want to review the water quality standards of the water management digtricts
which regulate the City to determine if one set of criteriawould be more applicable to siream-to-
snk sysems. The application of water quaity Sandards to exigting developed sites being modified
would be another consideration.

Proposed Amendments to Stormwater Management Element Policies:

1 The LOS standard needs to be amended to adopt the 100-year, critical duration
design gorm;

2. The Master Flood Control Planning Maps need to be updated to include dl
annexed aress,

3. The City should complete an inventory of al city-maintained retention/detention
badins,

4, The City should complete aninventory of dl channds and culvertsin the annexed
areg,

5. The City should evaluate and update roadway drainage data; and
6. The City should findlize the master sormwater basin plans which are now only
completed in draft form, and prepare sormwater basin plans for those basins that

were annexed.

7. The City should prepare a 5-year Stormwater Improvement Plan (SIP).
Asociated with this planning document the City should develop a prioritization
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methodology that will rank projects on the Stormwater Improvement Needs list for
inclusoninthe SIP.

8. The City should adopt a policy regarding stormwater management that would alow

for the redevelopment of the downtown core and Central City area, which currently
lacks adequate sormwater management facilities
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Appendix A
Map Series
Channels and Creeks—Map Series A

Culvert Crossngs—Map Series B
Semi-paved Roadways—Map Series C
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Semi- Paved Roadways—C of G Public Works Dept. 1997
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Appendix B
Peak Flows and Elevations

TablesB-1-B-7
FiguresB-1—-B-3

Appendix B includes tables and figures excerpted from the 1990 FHood Elevation Update prepared
by CH2M Hill. For further information please refer to the full sudy which is on file with the Public
Works Department, City of Gainesville.

For a copy of thetablesand figuresfor this Appendix B, go to the Dept. of Community
Development (334-5022). It isat theend of thedata & analysisfor the Stormwater
Management Element, Petition 103CPA-99 PB.
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