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PURPOSE 

The purpose of the Storm water Management Sub-element is to identify the natural conditions which 
affect the quantity and quality of stonmvater nmoff, inventory and analyze existing stormwater 
management facilities, and develop policies and implementation strategies for stormwater 
management. 

INTRODUCTION 

Between 19 19 and 1928, three (3) F.S. 298 Special Drainage Districts were created in Indian River 
County by the Flo rida Legislature. Under F .S. 298, those drainage dis tricts were granted the 
authority to levy taxes on landowners to construct drainage projects so that land could be used fo r 
the cultivation of citms and vegetable crops. The network of drainage canals constructed by the 
drainage districts altered the natural drainage patte rn of the County by artificially expanding the 
Indian River Lagoon (JRL) watershed. 

As Indian River County began to experience urbanization, the County and private developers 
adopted a strategy, known as "ditch it and drain it", to protect development from flooding by 
modifying natural systems to convey stormwater runoff away from developed sites more rapidly. 
Prior to the mid-1970's, Indian River County had experienced only minor urbanization. Within the 
past two decades, however, growth has increased significantly throughout the County. This growth 
has resulted in further alteration of natural drainage patterns. Additionally, development has 
increased the amount of impervious surfaces, such as stree ts and parking lots, thereby altering 
stormwater discharge rates. 

Increased growth has coincided with more stringent and comprehensive federal , s tate and local 
stonnwater management regulations. Thus, even though recent development has increased 
significantly, the capacity of storm water management facilities throughout much of the County has 
remained adequate. As a result, only a few areas in the unincorporated County experience periodic 
localized drainage problems. 

In addition to stonnwater quanti ty issues, the past strategy of "ditch it and drain it" has produced 
some detrimental e ffects on water quality. The increased velocity and discharge of stormwater 
runoff has disrupted natural drainage features and contributed to sediment loading. Also, changes 
to the land surface resulting from urban development have increased non-point source pollutant 
loadings to receiving waterbodies. Mostly, it is the IRL that is the recipient of these pollutants. 

At the present time, stormwater management facilities are required to contro l the quantity and quality 
of stormwater runoff. When faced with issues of managing both the quantity and quality of 
stormwater nmoff, govemmcnt agencies have undertaken str ategies which attempt to enhance and/or 
replicate natural systems. 
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Effective stormwater management entails the use of structural and non-structural facilities to ensure 
that the volume, rate, timing, and pollutant loading of post-development stormwater runoff is similar 
to that which occurred prior to development. The objective has been to utilize a combination of both 
techniques to effectively provide adequate pollution removal and flood protection in the most 
economical matmer possible within Indian River County. 

DEFINITIONS 

The following section contains definitions for the terms associated with stormwater management 
referenced in this Sub-clement: 

B_e.s.LManag.em.enL£racti.c_e.s (BMPs): These refer to practices used to achieve satisfact01y water 
quality at a minimum cost. Structural BMPs emphasize preservation and/or simulation of natural 
drainage features to promote infiltration, filtration, and reduced p~ak discharges. Examples include: 
retention/detention ponds, infiltration trenches/basins and grassed swales. Examples non-structural 
BMPs include: watershed management, facilities maintenance, land use planning and public 
education. 

D.esign Slorm Event: This js a measure of capacity for which drainage facilities are designed. The 
design storm event is calculated by the intensity, duration, and fi·equency of the stonn. 

D_rainage Basin: This is the area defined by topographic boundaries which contributes stormwater 
nmoff, including all areas artificially added to the basin. 

D_e.t.enti.oll..SJLucJlll:~: This is a structure which collects and temporarily stores stormwater for the 
purpose of treatment through physical, chemical, or biological processes with subsequent gradual 
release of the stormwater. The benefits of on-site storage of stonnwater include: reduced velocity 
ofstormwater nmoff, settling and filtration ofpollutants, and recharge of aquifers. 

E.irs.t.Eltlffi: This describes the washing action that stormwater runoff has on accumulated pollutants. 
Studies indicate that the first inch ofstonnwater runoff transports as much as 90 percent of the non
point source pollution originating from a storm. 

Elo_o_dplain: This is an area with a high probability of being inundated during a I 00-year flood event. 
A generalized map of floodplains within Indian River County is depicted in Figure 2. 

flQod.Z.one.s: Areas that have been designated as "special flood hazard areas" have been delineated 
by the FEMA's National Flood Insurance Program (NFIP) as "A" zones or "V" zones on FJood 
Insurance Rate Maps (FIRMs). 

Community De\'clopmenl Department Indian Riyer County 2 
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Designated flood zones as defined by the FEMA are listed below: 

Zone "A" - Base flood elevations have not been determined. 
Base flood elevations determined. Zone "AE"

Zone "AH"- Base flood elevations determined; flood depths of 1 to 3 feet (usually areas of 
ponding). 

Zone "AO"
Zone "D" -
Zone ''V" -

Average depths detem1ined; flood depths of I to 3 feet. 
Areas in which flood hazards are undetermined. 
Coastal flood area with velocity hazard (wave action); 
no base flood elevation determination. 

Zone "VE" - Coastal flood area with velocity hazard (wave action); 
base flood elevations determined. 

Zone "X" - I) Arens outside a 500 year flood; 2) Areas of 500 year f1ood (outside I 00 year flood); 
or, 3) Areas of lOO year flood with average depths less than I foot , with drainage 
areas less than L square mile, or areas protected by levees from a 100 year flood. 

COBRA Zone- Flood insurance not available for new or substantially improved structures after a 
specific deadline on designated coastal barrier islands. 

Elo~: Area X Velocity = Quantity per unit of time, or discharge rate. A.xV=Q is the formula 
for determining the capacity of drainage facilities. "A" represents the area of the cross section of the 
drainage facility and is expressed in square feet. "V" represents the velocity speed and duration of 
the water and is expressed as a rate in feet per second (ft/s). The product of "A" and "Y" equals "Q" 
the quantity of water per unit of time. "Q" is expressed in cubic feet per second (cfs). 

~nio_t~ufa.c_e: This refers to a substance or surface, such as roads, parking lots and buildings, 
which will not allow the passage of water or other liquids (impermeability). 

Natunu11ra.in.ag_e~r.e.s: These are naturally occurring attributes of an area which acconunodatc 
the flow of stormwater, such as land cover, streams, rivers, lakes, and wetlands. Generally, 
unaltered/ unimproved natural features are capable of accommodating a 2 year stom1 event. 

N_onp_oin.t.__s_oJ.J.U:._e__p_ollution: This is the introduction of physical , chemical, and/or biological 
impurities into a water column from diffuse and undocumented/unknown sources. 

O~_H_und.re_dj)__Q_D_)__Year Storm Evenl: This is the eschewed probability of a storm capable of 
producing an amount of rainfall that has a one (l) percent chance of being equaled or exceeded in 
a given year. 

he..:..deYclopment conditiuns: These are the conditions (relief, land cover, and the rate, volume and 
direction of stormwater nmoff) which are present at a site prior to the commencement of land 
disturbing activities. 

Community De,·clopmcnt Department Indian Ril'er County 3 



Comprchcnsh•e Phm Storrnwatcr ~'lanagemenl Sub-Element 

f_o.s.t=.d.eYclup.m.entJ:.o.n.ditiQllS: These are the conditions (relief, land cover, and the rate, volume and 
direction of stormwater runort) which are present at a site following the completion of land 
disturbing activities. 

Reten.tio_n_S.lmc.Lure: This is a structure designed to collect and prevent the release of a given amount 
of stormwater by complete on-site storage. The benefits of on-site storage of stormwater include: 
reduced velocity of stormwater runoff. seltling and filtration of pollutants. and recharge of aquifers. 

S10lllll.Y.aleLlll.llo.ff: This is the flow of water which results from a rainfall event. 

S!o..t:mW.ateu\1aua.g_em.enL.Eaciliti~.s: These are man-made stmctures and/or enhanced natural 
drainage features designed to collect, convey, hold, divert or di scharge stormwater, and includes 
stormwater sewers, swales, canals, detention structures, and retention stmctures. 

SYlale: Tlus is a stabilized and/or grassed trench with side slopes less than three (3) feet horizontal 
to one (I) foot vertical. A properly functioning swale should convey stonnwater nnwff while 
providing some water quality treatment, and requiring minimal maintenance. 

Ie_n_(_LQ_)_Y.~.arJ)JQrm Event: This is the eschewed probabi lity of a storm capable of producing an 
amount of rainfall that has a ten ( 1 0) percent chance of being equaled or exceeded in a given year. 

LY.ell1X=fiy.e_(25_).._Y_e.ar....SJ.o..n:n___E__~.n1 : This is the eschewed probabil ity of a storm capable of 
producing an amount of rainfall that has a four (4) percent chance of being equaled or exceeded in 
a given year. 

The following soil characteristics are defi ned by the United States Department of Agriculture's 
(USDA) Natural Resource Conservation Service (NRCS) in the 1987 Soil Survey of Indian River 
County: 

Exc.es..siY.clx.-W.e.lLD..rained: These are soils in which water is removed from soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, or shallow. 

S.ome~ha.LEx.ces.siY.el)LD..rai.ne.d : These arc soils in which water is removed rapidly. Many are sandy 
and rapidly pervious. 

Well D..ra.ined: These arc soils through which water is removed readily, but not rapidly and are 
commonly medium textured. 

Mo_clc.ratcl.~ellD_rain.e.d : These arc soils in which water is removed somewhat slowly during some 
periods. They commonly have a slowly pervious layer in or directly below the upper pa11 of the soil 
profile, or periodically receive high rainfall. or both. 

Community DcyeJopmcnt Departmcnl Indian River County 4 



Comprehensive Plan Stormwater Management Sub-Element 

S_o.m~ffiaLE_oo_rl~_Drai.ned: These are soils in which water is removed slowly enough that the soil 
is wet for significant periods during the growing season. These soils commonly have a slowly 
pervious layer, a high \Vater table, additional water from seepage, nearly continuous rainfall, or a 
combination of these clements. 

£.o_o.rly_D..raine_d: These are soils in which water is removed so slowly that the soil remains saturated 
for long periods. Poor drainage results from a high water table, a slowly pervious layer within the 
profile, seepage, nearly continuous rainfall, or a combination of these. 

Y._er~o_o.rl~..rai.n_e_d: These are soils in which water is removed so slowly from the soil that free 
water remains at or near the surface during most of the growing season. 

AGENCIES INVOLVED IN STORl\IIWATER lVIANAGElVIENT 

Many governmental agencies at various levels of government have stormwater jurisdiction within 
Indian River County. The federal-state-regional-local intergovenunental relationship is displayed 
in Figure J.E.l. A description of government agencies and their respons1bilities follows: 

£e_der.aLGOY..e.rument 

Federal Emergency Management Agency (FEMA) 

The FEMA indirectly regulates stormwater management and flood protection in Indian River 
County. It does so by establishing regulations for the federal flood insurance program. 
As a participating community in the program, Indian River County must comply with FEMA 
requirements. 

In 1988, FEMA prepared a flood insurance rate study for Indian River County. This study 
(performed under contract by Gee and Jensen Consulting Engineers, West Palm Beach, FL) included 
a technical analysis of the entire county to determine the limits of coastal flood zones, the I 00-year 
flood plain, and the 500-year flood plain. Classic floodways and man-made channels were analyzed 
using the U.S. Army Corps of Engineers HECl and HECir Stormwaler Computer Models. This 
comprehensive analysis of flood elevations has provided useful data to regulate flood plain and flood 
way encroachment. 

Natural Resource Conservation Service (NRCS) 

The former Soil Conservation Service (now the NRCS) completed a detailed soil survey for Indian 
River County in 1987. This soil survey is useful in determining the drainage and percolation 
capacity of soils. The soil survey was recently digitized and will be used to analyze watershed 
conditions. 
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FIGURE 3E1 

STORMWATER MANAGEMENT 
INTER- GOVERNMENTAL RELATIONSHIP 

FEMA 

National Flood Ineurance Program 

flood Insurance ~te Kaps 

FEDERAL 

STATE OF FLORIDA 

FDEP 

Chapter 17-40, F.S. 
Chapter l7-l02, F.S. 
Chapter 17-25, F.S. 

Water Quality St.41ndards 

SJRWMD 

Chapter 4CC-4 , F.S, 
Chapter • oc-40, f.s. 
Chapter •oc- 42, F.S. 

SWIH Plan; Land Acqulsl tlon; 
District Water H4n~gement Plan; 
Tachnic~l Expertise ; 
Pollutant Load Reduction Goala 

REGIONAL 

LOCAL 

SPECIAL DISTRICTS 

IRFWCD 
SJWCO 
SRWCD 

FF"WCO 

Chapter 298, f.S. 

Flood Control; Irrigation 

EPA 

Clean Water Act (1987) 

NPDES Peroitting Requir~ents 

National Estuary Program 

DCA 

Rule 9J-5 
Chapter i67, F.S. 
Chapter 16J, F.S. 

S t.41te Comprehensive Plan 
Review Local Co:::prehenelve Pla.n11 

TCRPC 

Regional Polley Plan 
Review Devalopnent o! Regional Impact 

MUNICIPALITIES 

Indian River County 
City a ! Vero Beach 
City o! Sebaatian 
City of Fell~mere 
Town o! Indian River Sheree 

Local Ordlances/LDRs 
LeVel o ! Servic e Standards (1 ! adopted) 
co~prehenalva Plane 
Stormwater Master Plana (lf adopted) 

Review ~evelop~ent Proposals 
conetruc t / Malntaln Stormwater Fac ilities 

Source : IRC Planning Department (1997) 
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Environmental Protection Agency (EPA) 

The EPA reviews dredge and fill permit applications under the U.S. Army Corps of Engineers 
(ACOE) permitling authority. Both agencies monitor and permit fill activity along the Indian River 
Lagoon (IRL), where flood prone wetlands provide floodwater storage. Also, under authority of the 
Water Quality Act of l987 (a.k.a Clean Water Act (CW A)), the EPA is responsible for issuing 
National Pollutant Discharge Elimination System (NPDES) permits for point and non-point source 
discharges. 

In addition to the NPDES program, the CWA of 1987 established the National Estuary Program 
(NEP). Under this program, the Indian River Lagoon was identified as being an estuary of national 
significance tlu·eatened by pollution, overuse, and development. Jn 1991, the EPA initiated the 
Indian River Lagoon National Estuary Program (1RLNEP). The IRLNEP was charged with 
developing a Comprehensive Conservation and Management Plan (CCMP) to ensure preservation 
of the IRL's ecosystem through consensus-driven decision making and problem solving. Final 
adoption of the IRLCCMP was completed in 1996. The four program goals adopted in the 
IRLCCMP are as follows: 

To attain and maintain water and sediment of sufficient quality to supp011 a healthy esllwrine system; 
To a ttain and maintain a functioning healthy ecosystem which supports endangered and threatened 
species, fisheries. commerce and recreat ion; 
To achieve heightened public awareness and coordination of interagency management of the Indian 
River Lagoon ecosystem; and 
To idcnlif)' and develop long-tenn funding sources for prioritized projects and programs to preserve. 
protect, restore and enhance th~: Indian River Lagoon system. 

(IJ1dian River Lagoon Comprehensive Conservation and Management Plan, 1996). 

Florida Department of Environmental Protection (FDEP) 

The FDEP, under the authority ofF AC Chapter 62-3, reviews and permits stormwater discharge into 
waters of the State to ensure that state water quality standards are not exceeded. In 1986, permit 
authority was delegated to the St. Johns River Water Management District. 

ln 1969, two (2) aquatic preserves were established in Indian River County. Aquatic Preserve #7 
extends from Malabar in Brevard County to the northern City limits of Vero Beach. Aquatic 
Preserve A-9 extends from the sou them City limits of Vero Beach to Ft. Pierce Inlet in St. Lucie 
County. In 1975, the Florida Aquatic Preserve Act delegated the responsibility of managing these 
aquatic preserves to the Florida Department of Natural Resources (now FDEP). The location of 
these aquatic preserves is depicted in Figure 3.E.2. 
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St .. Johns River \Vater iHanagement District (S.JR\VMD) 

The SJR WMD, under the authority of 40C-4, Florida Administrative Code, regulates the 
management and storage of surface waters within the St. Johns River Basin. The SJRMWD 
encompasses an area of over 12,400 square miles. Within its boundaries are the St. Johns River 
Basin, the Nassau River Basin, the Florida portion of the St. Mary's River Basin, and several coastal 
drainage basins, including a majority of the Indian River Lagoon (IRL). Located within the upper 
basin or headwaters of the St. Johns River, Indian River County, is one of 18 counties that are under 
the jurisdiction of the SJR WMD. The SJR WMD purchased over 88,000 acres of the St. Johns 
Marsh in the western portion of the County. The District actively manages this multi-usc property 
for water conservation, flood control purposes, and other purposes. 

The Surface Water Improvement Management (SWIM)Act of 1987 directed the SJR\VMD to 
develop a SWIM Plan for the IRL. The scope of the IRL SWIM Plan is similar to that of the 
lRLCCMP. Due to the mutual similarities of these two programs, the IRLNEP was integrated with 
the IRL SWIM program upon adoption ofthe IRLCCMP. 

Florida Department of Transportation (FOOT) 

The FOOT, under the authority of Flmida Statutes Chapter 335.02, owns and maintaius numerous 
drainage facilities which provide drainage for major arterial roads within Indian River County. The 
U.S. Highway I corridor is drained by many outfall ditches and canals. These canals have defined 
many drainage basins east of the Atlantic Coastal Sand Ridge. The FDOT permits connections to 
storrnwatcr management facilities within FOOT rights-of-way. 

L_o_c_aLAg_ende.s 

Due to the multi-jurisdictional nature of stormwater management within Indian River County, 
stormwater management requires a cooperative intergovernmental approach. 

Indian River County 

Indian River County has primary stormwater jurisdiction over major outfalls within the following 
areas: 

• Unincorporated areas not included within the limits of Special FS Chapter 298 
Drainage Districts, State o( Florida road rights-of-way, private undeveloped land 
where no development has occurred, and property owned by the State of Florida or 
Indian River County School District. 

Incorporated areas within a County Road right-of-way. 
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Secondary Drainage facilities (minor swales and fac ilities leading to out falls) which 
are maintained by the County and located within dedicated easements or rights-of
way in the unincorporated area. County Ordinance 82-28 established the authority 
to regulate stormwater management practices. The Flood Protection and Stormwater 
Management ordinance was amended in 1990 by LOR Chapter 930. The Indian 
River County Public \Vorks Department is charged with administering LOR Chapter 
930. 

F.S. 298 Special Drainage Districts 

Water Control Districts have the authority to construct and maintain primary drainage facilities 
within their statutory boundaries. At the present time, there are four (4) active drainage districts 
within I.ndian River County. These include the following: the Indian River Farms Water Control 
District (IRFWCD), the Sebastian River Water Control District (SRWCD), the Fellsmere \.Vater 
Control District (FWCD), and the St. Johns Water Control District (S.ffiWCD). 

Incorporated Municipalities 

Incorporated municipalities have home rule powers to construct and maintain storrnwater 
management facilities within their city owned easements, rights-of-way, and property. The 
incorporated municipalities within Indian River County include: the City ofVero Beach, the City 
of Sebastian, the Town of Indian River Shores, the City of Fellsmere and the Town of Orchid. 

Private Systems 

Privately owned agricultural operations and developments within the county own and maintain 
private stonnwater management facilities. 

EXISTING CONDITIONS 

Indian River County is located within the Gulf and Atlantic Coastal Plains of the United States. 
Generally, the topography of the coastal plain is low and Oat. Within this area, there is a not1h-south 
banding of physiographic regions oriented approximately parallel to the Atlantic Ocean. Two 
regions of low relief, the Eastern Valley and the Central Valley, comprise most of this area. 
Throughout most of its course, the St. Johns Ri ver along with the Atlantic Coastal Sand Ridge 
separate the Eastern Valley from the Atlantic Ocean. Approximately 60% of the county consists of 
marshlands. Maps of the natural drainage features oflndian River County are depicted in Figures 
3.E.2, 3.E.3, and 3.E.4. 
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SOILS OF THE COASTAL ISlANDS AND TIDAL MARSHES 

CANAVERAL-CAPTIVA-PALM OEACH: Neady level to ~~~nlly s:OOong, somewhat poorly draoned lo moderately 
well draoned, and well drained to e<ceuovely dra•ned. ~ndy soo11 lhat contaon shelf fragmena 

MCKEE·QUARTZIPSAMMENTS-ST. AUGUSTINE Level. very poorly draoned, IOJmy sool~ thai have very low 
so•/ strength, socne n~rly level , somew~at poorly dra•r.ed to moderately well draone<l sool~ !.lnd and shell 
! raiments. and some level, somewha t pocr ly draonea sools tha: arc m:.ed SJJr.d and shell fraements 

SOILS OF FLATWOODS. LOW KNOLLS. AN D RIDGES 

IMMOKALEE-MYAKKA-SATELLITE: Nearly level. poor:y Craoned and some .. hat pOOrly draoned sools; some arc 
!.Indy throughout, and JCme have a aark !.Indy subSOi l 

EAUGALLIE.OLOSMAR·WABASSO: Nearly !~vel. poorly dra•ned :10<1s I hat have a dark SJJndy subsool; 
10me ~ave a subso1l ttllloS underla•n by lOamy matert.)l all deptt> of leu lhan 40 1nches. and some have a 
subsool I hat 1s under~on by loamy materoal ala ~epth ct more th.ln ~0 onches 

MYAKKA-IMMOKALEE: Nearly level, poorly dramed sools that 1\a•e a dark !.Indy subsool 

EAUGALLIE·MYAl<KA·RIVIERA: N~rty level, pocrly dra1r:ed sods; some have a lOamy s:;bsoil at a dcplh ot 
l~s than 4{) inches. some 1\ave a dar~ s.~ndy subsoil at a <:cpth of 20 ro 30 ot'Ches, and some are !.Indy 
1/lroughcut and have a d,r~ s.~ndy wbsoil at a depth o1 20 10 30 inches 

SOILS OF THE SLOUGHS. POORLY DEFINED DRAINAGEWAYS. AND HAMMOCKS 

RIVIERA-PINEDA-WABASSO: Nearly level, poorly draoned sools: some have a loamy sub!.Col at a depth of 20"to 
40 onclles . ar:d some have a dark $andy subsool under Ia on by ~o.Jmy matcr~af at a depth olless th.ln 4{) inche$ 

W!NDER -RIVIERA·MANATEE: Nearly level, pOOrly dra1r.ed and very pocr:y drained soils !hal hav~ a loamy 
subSOil ala depth of 20 onches oral a depth of 20 lo 40 onches: some arc IOJmy throughout and have a dark 

sudac~ l.tyer 

BOCA-WABASSO-RIVIERA: Nearly level , poorly drJ or.ed sools. scme ~ave J lo.lmy subsool ur.~criJon by hard 
limestone at a depth of 40 onches. some hJve a dark sandy subso;l unccrlaon by !;).)my maltroal at a d~pth ot 
l~u t~an 40 or.ches. ano some have a loamy subsool at a Ccpth o: 20 to 40 onches 

MYAKKA-HOLOPAW-POMPANO: Nearly ~vel. poorly draoned so;ls \hal ar~ \.Jndy lo a depth of more than 40 
onches: some have a d.lrk !.Indy subsoil at 3 depth ol 20 to 20 onches, and scme hJve a :oamy svbsoil at a 
depth of more tl'lan 40 onch~s 

SOILS OF THE FRESHWATER SWAMPS AND MARSHES 

TERRA CEIA·CATOR.CANOVA: Nearly level, very poo<ty draoned sools: :10me a:e organiC l.hroughout. some 
~ave a moderately thocl< organoc t.lyer under !.ton by a sa ndy clay 103m subsool. and some have 3 ttun organoc 
surface l<tyer underlain by 1 loamy suMo< I at a depth Of 20 lo 40 or.ches 

FLORIDANA·DELRAY-HOLOPAW: Nearly level.ooorly draor.ed :·~ very I>OQrly draoned sools: some have a 
roomy subsotl at a cepit\ ot 20 to <:0 onchcs. JCme have a !::.1my subsool at a deoth of more lhJn <:O onches. and 
some have a dark surf~ la~r !halos 10 onc~es or mere lh1ck 

COMPILED 1985 
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UNIVERSITY O F FLORIDA 
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FLORIDA DE PAR TMENT OF AGRICULTURE AND CO NSUMER SER VI CES 
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lNDIAN RIVER COUNTY 
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Comprehensh·e Plan Stormwatcr :\·lanagement Sub-Element 

1o_p_o_gr_apJl.uruJ Physio.grapJl.y 

Indian River County is an area of low relief representing several ancient marine terraces, each 
marking the ocean bottom at times when the sea level was at a higher elevation. Two terraces, the 
Pamlico Terrace and the Talbot Terrace, traverse the county. The Pamlico Terrace covers the area 
from the coast inland about 24 miles to the western edge of the St. Jolms Marsh. Most of the terrace 
is less than 25 feet above sea level. The terrace is broken by nu·ce (3) distinct ridges. These ridges 
are: the Coastal Banier Island, the Atlantic Coastal Sand Ridge, and the Ten Mile Ridge. 
Additional information regarding the topography and physiography of Indian River County is 
contained in the Conservation Element. 

Coastal Barrier Island 

The eastenunost ridge is the Barrier Island. This ridge is the present beach area of the county and 
rises to approximately 20 feet above sea level. Behind the Barrier Island lies the shallow Indian 
River Lagoon (IRL). 

Atlantic Coastal s~md Ridge 

Approximately one-half (Yl) to one (1) mile west of the IRL lies the Atlantic Coastal Sand Ridge. 
This ridge is overlain by the Florida East Coast Railroad (FECRR) and U.S. Highway # 1. The ridge 
has a historic maximum height of approximately 54 feet, but several places along the ridge have been 
reduced in elevation due to excavation assocjated with sand mining and development. 

Ten Mile Ridge 

Known locally as the Ten Mile Ridge, this ridge overlain by the Interstate 95 corridor. The Ten Mile 
Ridge pre-dates the Atlant ic Coastal Sand Ridge and has a maximum height of approximately 35 
feet. Both ridges contribute to the recharge of the surficial "shallow" aquifer. 

Inter-ridge Area 

Between the Atlantic Coastal Sand Ridge and the Ten Mile Ridge lies a flat shallow depression 
referred to as the Inter-ridge basin. In its original state, this drainage basin historically drained 
nortJl\.vard to the South Prong ofthe St. Sebastian River. Today, the southern end of the Inter-ridge 
basin is traversed by a network of drainage canals; so only a small portion of the basin in the north 
part of the County still drains to the St. Sebastian River. 

St. Johns Marsh/Upper St. Johns River Basin 

West of the Ten Mile Ridge is the broad flat area of the St. Johns Marsh. The western edge of the 
marsh is relatively flat and about 25 feet above sea level. Near the Indian River-Osceola County 
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Comprehensive Plan Stormwater Management Sub-Element 

line, the elevation rises to approximately 40 feet above sea level. This fom1ation is known as the 
Talbot Terrace. The area between the Talbot Terrace and Interstate 95 is marshy and poorly drained 
with some drainage improvements having been made to benefit agricultural interests, including 
citrus groves and cattle ranches. 

A large portion of western Indian River County is covered by the St. John's Marsh, making the 
marsh a major part of the natural drainage system. Although the marsh is the headwaters of the St. 
Jolms River, the river's channels are not well defined within the marsh. Part of tbe St. Johns Ri ver 
system is the Blue Cypress Lake which is the largest body of freshwater in the county. Throughout 
the marsh, the natural drainage is to the north. Much of this area is owned and managed by the 
SJ R WMD for flood contro l and irrigation. 

The SJRWMD recently completed a major restoration project for the Upper St. Johns Ri ver Basin. 
This project consisted of a number of water control structures and reversion of agricultural lands to 
wetlands. A benefit of the project is that it reduces the need fo r freshwater discharge into the IRL 
via the C-54 canal. By reducing the amount of freshwater Oow from the C-54 canal to the IRL, the 
restoration project has improved water quality in the IRL. Additional information about the Upper 
St. Johns River Basin is contained in the Conservation Element. 

CJim.a.te 

Rainfall is unevenly distributed throughout the year in Jndian River County. Historically, the most 
rainfall has been recorded in the month of September, followed in order by August, July and June. 
Nearly 50 percent of the amlllal rainfall occurs in these four {4) months. For the 20 year period from 
1969 to 1988, rainfall averaged 54.4 inches per year. Rainfall can also vary considerably from year 
to year. The highest and lowest rainfalls recorded during this period were 81.7 inches in 1982, and 
39.7 inches in 1980 (Brown and Caldwell, 1993). 

S_o.ils 

Within Indian River County, there are 58 different soil types. Based upon drainage characteristics, 
these soil types have been grouped into three (3) general categories: poorly drained soi ls; 
moderately drained soils: and excessively drained soils. A specific description for each of the 
drainage characteristics is contained in the Definit ions section. 

"Excessively drained" soils consist of deep sandy soils that are found on nearly level to strongly 
sloping dune-like ridges and uplands. These soils are often fann ed in marine or aeoli an sand and 
are associated with sand pine scmb areas consisting of blackjack oak, live oak, and sand pine. 
Examples of understory vegetation include saw palmetto, sand heath, grassleaf goldenastar and 
Indian grass. 
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Comprehensive Plan Stonnwaler Management Sub-Element 

"Moderately drained" soils arc typically deep sandy soils that are formed in marine and aeolian sand 
sediments. These soils are associated with coastal strand and sand pine scrub areas, characterized 
by sand pine, slash pine, and long leaf pine as dominant trees, and saw palmetto, cabbage palm, and 
inkberrv in the understorv. 

- J 

"Poorly drained" soils consist of nearly level soils developed in loamy and unconsolidated marine 
sands and loamy sediments. 

These soils are associated with cabbage palm flatwoods, south Florida flatwoods, and sloughs. 
Examples of dominant trees include slash pines and longleafpines, while the understory is typically 
cabbage palm, sand cordgrass, and saw palmetto. The Conservation Element and the Natural 
Groundwater Aquifer Recharge Sub-element contain additional soils information. 

Elo .. o..dpron ec..Ar.e.as_ 

The occurrence of floods is an important concern for communities with coasts subject to storm 
events, or for any community with waterbodies, waterways, or flood hazard areas. Generally, a flood 
hazard is any land area that is susceptible to being inundated by water from any source, while 
flooding is a temporary condition of partial or complete inundation of nom1ally dry land areas. 

Floods can occur throughout the Indian River County area anytime during the year; however, they 
are most frequent during the summer season from May to October. In Indian River County, streams 
and canals in the "inter-ridge" area (between the Ten Mile Ridge near 1-95 and the Atlantic Coastal 
Sand Ridge near U.S. Highway #1) as well as those that discharge into the St. Jolms River, are 
subject to flooding from prolonged heavy rainfall. Low, swampy inland areas (i.e. palustrine 
(freshwater) wetlands) are also subject to periodic flooding during wet periods. 

Coastal areas of the county on the ocean are subject to storm surge flooding in the event of hurricane 
or tropical stom1 activity. Along the Indian River Lagoon, areas may experience flooding from 
storm surge caused by a tropical storm or hurricane. A flood insurance study by the Federal 
Emergency Management Agency (FH.tlA) references storm surge levels that are reported to have 
been as high as 4.5 feet above mean sea level (MSL) in the lRL. Storm surge levels in the Atlantic 
Ocean have been as high as five (5) feet above MSL. Coastal flooding hazards are flllther discussed 
in the Coastal Management Element. 

Floodplains provide for natural overflow ofwaterbodies during flood events. Within the County, 
floodplains are extensive and often overlook scenic watcrbodies. Due to the extent of floodplains 
in the county and the demand for development, building within flood hazard areas is inevitable. 

To provide minimum standards for the design and construction of buildings and structures (other 
than coastal protective structures) and to reduce the harmful effects of hurricanes and other natural 
disasters occurring along the coastal areas of the county, Indian River County enacted a "Coastal 
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Construction Code" (Ord. No 86-2 1, February 26, 1986). The coastal code applies only to the 
"coastal building zone," which is defined as being the land area Ji·om the seasonal high-water line 
(of the Atlantic Ocean) to a line five thousand (5,000) feet landward from the state coastal 
construction control line, or the entire barrier island, whichever is less. 

Historically, large portions of the county were low and swampy. Although many of these areas have 
been drained to permit development, several of these areas arc presently subject to periodic flooding. 
These floodprone areas also tend to be areas having soils characterized as being "poorly" or 
"moderately" drained. Floodpronc areas within the IRL watershed include: 

"' the Barrier Island, south of the City of Vero Beach 
"' the Barrier Island, north ofthe City of Indian River Shores 
"' the mainland, between the IRL and the Atlantic 

Coastal Sand Ridge (U.S. Highway # I) 
the mainland, cast of and adjacent to the Ten Mile Ridge 
(Interstate 95) 

"' the mainland, west of the Ten Mile Ridge 

Within the St. Johns River watershed portion of the County, the soils are generally characterized as 
being "poorly" drained. Throughout this portion of the county, the land tends to be low, marshy, and 
prone to flooding. The floodprone areas within Indian River County are depicted in Figure 3.E.5. 

We1lands 

Within the boundaries of Indian Ri ver County, there are two (2) large wetland areas. These are the 
Upper St. Johns R iver Watershed (USGS Hydrologic Unit #03080101) and the Indian River Lagoon 
(IRL) Watershed (USGS Hydro logic Unit #03080203). 

T he Upper St. Johns River Watershed contains over 88,000 ucres of palustrine (freshwater) wetlunds. 
The St. Johns Marsh (±68,750 acres) and the Fort Drum Marsh (±20,000 acres) comprise the 
majority of the watershed. Blue Cypress lake (±6,555 acres) is the largest open water component 
within the watershed. 

The majority of the ± 16,300 acre IRL watershed, is composed of open water estuarine wetlands. 
Approximately 500 acres of riverine wetlands are associated with the South Prong of the St. 
Sebasti an Ri ver. Also, over 3,200 acres of mosquito impoundments are present within the IRL 
watershed. Additional information regarding the locations and types wetlands in Indian River 
County is contained in the Conservation Element of the Comprehensive Plan. 
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FIGURE 3.E.5 

Flood Prone Areas in Indian River County 
{Resource: Flood Insurance Rate Map 1/12061 COOOO, dated May 4, 1989) 
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Comprehensive Plan Slormwaler Management Sub-Eiemenl 

lndlan._lliy_er.Lag_o_on.JYatenhed 

The Indian River Lagoon (IRL) is an estuarine system that extends from Ponce De Leon Inlet in 
Yolusia County to Jupiter Inlet in Palm Beach County. The fRL watershed encompasses the 
majority of the eastern portion of Indian River County. Within Indian River County, the waters of 
the IRL receive an influx of saltwater from the Atlantic Ocean that passes through Sebastian Inlet 
and Ft. Pierce Inlet. The St. Sebastian River, drainage canals and overland sheet now provide 
freshwater inflow. Ocean exchange, rainfall, stonnwater nmoff and evaporation all contribute to the 
estuarine characteristics of the lRL. Generally, salinity levels iu the IRL range from 4.0 to 40.0 parts 
per thousand (ppl) and average 26.5 ppt. Salinity levels are highest near the inlets and gradually 
decline to their lowest levels within the City Limits of Yero Beach. Figure 3.E.6 depicts the area 
encompassed by the Indian River Lagoon (IRL) system. Figure 3.E.7 depicts the drainage basins 
in Indian River County. 

Sebastian River \Vater Control District Basin 

The Sebastian River Water Control District (SRWCD) was created in 1927 as a Chapter F.S. 298 
Special Drainage District to facilitate development of agricultural lands. 

• Service Area 

The SR WCD is located north of Walker Avenue (26th Street), east of 90th Avenue, and south of 
85th Street (Wabasso Road). The SR WCD includes the Canal "C" (which runs north/south along 
82nd Avenue) and Ditch "D" (which runs north/south along 90th Avenue) sub-basins. Combined, 
these sub-basins drain approximately II ,017 aercs. 

Ditch "D" was originally constructed outside the SR WCD's service area as a borrow ditch for the 
west levee of the SRWCD. However, this ditch now serves as the principal drainage outlet for all 
lands west of the SRWCD, including the Yero Lake Estates subdivision. The majority of nU1off 
from Canal"C" flows no11h before emptying into the South Prong ofthc St. Sebastian River. Some 
nmoff is dive1ted to the IRFWCD North Relief Canal. 

• Natural Features 

This basin is relatively nat with an average elevation of 20 feet. The basin slopes in a northerly 
direction towards the South Prong of the SL Sebastian River. Soils present within this basin include 
the Riviera-Pincda-Wabasso series and the Winder-Rivera-Manatee series. Both soil series are 
classified as "poorly drained." Due to relatively poor draining soil conditions, the watertable 
elevations are one (I) to two (2) feet below ground durjng the wet season and approximately four 
(4) feet below ground during the dry season. 

Community Development Departmcnl Indian River County 13 



BOLJ/e 
l!t .... ...,...."'IQ COIOOIIfitl()f""' 

IIIP!IlH!{O 8Y PEJI>oiiSSICH r:# 
roor. ''"""'CI.tl. ASS<ST.uo<X 
TOll..., ""(PAAAI'lOH "''()\10(I) 

IY I\ ORCA C( PT " C.,....UNITY ,,..,..s. 

FIGURE 3.E6 

INDIAN RIVER LAGOON 

Sebeallen Inlet 

Pelican leland 

Vero Beech 

Aquatic Preserve <•7) 

0 2 

SCALE 

3 
Miles 

Vero Beach - Ft. Pierce 

' 
~ 
' 

SApt. 18, 1187 

INDIAN RIVER COUNTY 
FLORIDA 

13.1 



,...., 
w 

1'0 

Source: I.R.C. Planning Dept. 
Date: June 1997 

~ IRFWCD 

!m SRWCD 

~ MAINlAND IRL 

G] BARRIER ISlAND 

FIGURE 3.E.7 

INDIAN RIVER COUNTY 
DRAINAGE BASINS 

~ FWCD ~ SJWCD 

~ 
N 

NOT TO SCALE 

~ TALBOT TERRACE 

ffil OFWCD ~ BLUE CYPRESS Q ST.SEBASTIAN RIVER 



Comprehensive Plan Stormwater Manapemenl Sub-Element 

• Flood Zones 

The northern portion of the SR WCD basin is protected from the I 00-year f1ood by a levee located 
along the west boundary of the SRWCD. However, according to a FEMA study, the levee could be 
breached by a storm greater than a I 00-ycar sto rm event. The southwest 900 acres o f this sub-basi n 
also lie within a I 00-year floodplain. However, base flood elevations have not been determined for 
this area. 

• Land Use 

Listed below are the estimated acreages for the types of land use within the SRWCD basin: 

Cla~silication Es tunatcd 1\ crcagc 

C itrus <) ,(,(}() 

Pas tun: 7 13 

Open WatcrfW~tlands 23 1 

Range\~nd 210 

RcSl(\ential 176 

Other 87 

There are 51 agricultural operations located within this basin with an average size of 210 acres. 

Source: SJRWMD ( 1994) 

• Operating Entities and Jurisdictional Responsibilities 

The SRWCD owns and maintains Canal "C" and its connecting laterals. Indian River County owns 
and maintains the roadway drai nage facil ities along 82nd Avenue, 74th Avenue, CR 510, and the 
other east/west collectors. Also, the County in cooperation with private property owners maintain 
Ditch "D". Individual grove owners maintain private agricultural drainage systems. 

• Capacity Analysis 

The SRWCD has not initiated a capacity analysis of either basin under its jurisdiction. The FEMA 
Flood Insurance Rate Study completed in 1988 analyzed the capacity of the Sebastian River South 
Prong. During a I 0 year rainfall event, the channel at CR 512 has a peak discharge of I ,500 cfs. 
Since the land use within this sub-basin is predominately agricultural, short term flooding conditions 
do not threaten residential areas. 
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Comprchensiv(' Plan Stormwater Manaeement Sub-Element 

• Water Quality 

The data for the SRWCD basins are somewhat incomplete. According to available FDEP data, this 
basin exhibits the following problems: high nutrient loadings; high levels of turbidity and 
sedimentation; low levels of dissolved oxygen; and, declining fisheries. These problems are largely 
attributed to stormwater runoff from agricultural operations. 

Listed below is an average of the water quality parameters measured at the SRWCD spillway from 
April 1995 to January 1997: 

pll 6 s 

Turoid!ly 3.2 nlus 

ISS I 0.7 mg.i.L 

1100 2.9 m~IL 

TN 1.3 m£VL 

lP 0.2 mg/L 

D.O. 6.6 mgll. 

Source: SRWCD/Envirometrics ( 1997) 

According to the SJRWMD, agricultural-based loadings arc responsible for more than 95 percent 
of the total Joadings for nutrients, TSS, and now. 

St. Sebastian River Basin 

Three (3) sub-basins have been identified w·ithin this basin. These sub-basins include: the City of 
Sebastian, which includes the Sebastian Highlands subdi vision; the unincorporated Roseland area 
which is located in the northern portion of the basin; and the St. Sebastian River Buffer Preserve 
(Fleming Grant area), is located in the northwestern portion of this basin, west of the South Prong 
of the St. Sebastian River. 

• Service Area 

This basin is bordered on the cast by the FECRR and the eastern boundary of the Fellsmere Farms 
Water Control District (FFWCD), on the south by Wabasso Road (85th Street/CR 51 0), along the 
west by Channel"D", and extends to the north Indian River County line. 

This basin is located north of the SRWCD, and receives discharge from Basins I, 2, 3 and 4 via the 
tributaries leading to the South Prong of the St. Sebastian River. The Sebastian River, Collier Creek, 
and Elkcam noodways now through basin. Storm water runoff is ultimately discharged to the TRL. 
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Comprehensive Plan Stormwater Management Sub-Element 

The Roseland sub-basin contains three small sub-areas (less than 300 acres) which include: Frog 
Leg Creek (west Roseland), !28th Street (Central Roseland), and Gibson Street (!30th Street). 

The St. Sebastian River Buffer Preserve is located within the northwestern portion of the basin and 
contains approximately 5,000 acres. 

• Natural Features 

The topography of the area is relatively flat with elevations in the mid-20's above MSL. The terrain 
slopes gently towards the tributaries of the South Prong of the St. Sebastian River (Collier Creek, 
South Prong Creek, Frog Leg Creek, etc.). Discharge ultimately outfalls to the IRL. 

Soils in the area are predominately the Eau Gallie-Oldsmar-Wabasso series and the Riviera-Pineda
Wabasso series associations. Due to poor drainage characteristics, the wet season watertable 
elevation is within one (l) to two (2) feet of the surface throughout the most of the basin. 

• Structural Features 

Within the unincorporated County, stormwater runoff from the Roseland area is collected from an 
area that extends approximately 7,000 !'eel south of Roseland Road and conveyed north via swales 
and culverts beneath Roseland Road , thence to the South Prong of the St. Sebastian River. The St. 
Sebastian River Buffer Preserve is drained through perimeter ditches and natural sloughs to the 
South Prong of the St. Sebastian River. 

Major structural features in this basin include: the Collier Creek Dam, the Elkcam Dam, the 
Schumnan waterway, and Lake Schumarm. Other stormwater management facilities maintained by 
the City of Sebastian watershed are described in the City of Sebastian's Stormwater Master Plan and 
Stormwater Management Sub-element. 

• Flood Zones 

Except for small isolated depressions and the floodplain areas bordering the tributaries of the South 
Prong of the St. Sebastian River, the majority of this basin is not located within the 1 00-year flood 
plain. 

• Land Usc 

Urban development occurs in the northeastern portion of this basin, in and around the City of 
Sebastian and in the Roseland community. The Sebastian Highlands, a rapidly developing single
family residential subdivision of 14,000 platted lots, comprises the majority of the southeastern 
portion of the Basin. The Sebastian Highlands subdivision is approximately 50 percent built-out and 
is rapidly developing at the present time. 
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Comprehensive Plan Stormwater Management Sub-Element 

The unincorporated area of Roseland is a small residential community located along the St. 
Sebastian River. Within the Roseland area, commercial development is situated along the U.S. 
High\vay# 1 corridor. The Sebastain River Buffer Preserve area consists of flat, undeveloped pine 
woods and pasture land. 

• Operating Entities and Jurisdictional Responsibilities 

Stormwater management facilities within the City Limits of Sebastian are under the jurisdiction of 
the City, with the exception of CR 512 (Fellsmere Road). Small areas of the unincorporated county 
between CR 512 and the southern limits of the City of drain north to the Elkcam Waterway. 
Sections of the St. Sebastian River-South Prong are under the jurisdiction of the City, the SRWCD, 
Indian River County, and State of Florida. 

Portions of Roseland fall under the jurisdiction of the City of Sebastian, as well as Indian River 
County. The majority of the Fleming Grant area is managed by the FDEP. However, the FOOT 
maintains facilities along Interstate 95 in the Fleming Grant Watershed. 

• Capacity Analysis 

The City of Sebastian's Comprehensive Plan Stormwater l'vlanagement Sub-clement addresses 
capacity analysis for the City of Sebastian. At the present time, the City of Sebastian in the process 
of developing a Stormwater Master Plan. 

The downstream culverts within the western portion of the unincorporated Roseland area have a 
limited capacity {or the approximately 300 acre area . This capacity is not sufficient to convey a 2 
year/l hour rainfall event. 

• Water Quality 

According to FDEP data, this basin exhibits numerous problems. First, elevated nutrient loadings 
alttibuted to septic tanks and agricultural nmoffhave resulted in algal blooms. Second, urban runoff 
is responsible for high levels of heavy metals and petroleum products. Third, mining operations and 
new construction projects have contributed to raised turbidity and sedimentation. 
The previously discussed factors in conjunction with modification of the natural hydrological 
characteristics have resulted in habitat alteration and declining fisheries. Listed on the following 
page are the water quality parameters for the St. Sebastian River Basin: 
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Turbi di1;· N/A pi! 7.5 Alkalinity N!A 

SDD 0.6 mclcrs r~ NIA Color Nl." 

Tl' NIA TSS N!A Chlnrophyll N!,\ 

D.O. 5.0 rna,Vl rc N/A 11 .0 .0 NIA 

Conduuivity NlA WQ.I· 65 (Poor) 

Source: FDEP 305(b) Report ( 1996) 

Barrier Island Basins 

• Sub-basin B-1 (South Beach) 

• Service Area 

This sub-basin comprises the southern one-third ( 1/3) of Orchid Is land. The County's jurisdic tion 
extends South of Leeward Lane (west of SR AlA) and Shorewinds Lane (east of SR AlA), 
approximately three (3) miles south to the Indian River-St. Lucie County line. The portion of this 
sub-basin located north of Leeward Lane and Shorewinds Lane to the southern boundary of the 
Town of Indian River Shores is under the jurisdiction of the City ofVero Beach. SR AlA serves 
as a longitudinal (north-south) partition throughout the entire length of Sub-basin B-1. Stormwater 
management infonnation pertaining to the City ofVero Beach is contained within the City ofVero 
Beach Comprehensive Land Use Plan, Stormwater Management Sub-Element. 

• Natural Features 

The topography of this basin is typical of a coastal barrier island. Elevations range from mean sea 
level (MSL) along the Atlantic Ocean, to between 13 and 17 feet NGVD along the primary dune, 
approximately 300 feet west of the MSL. Soils east of S.R. A I A are Canaveral- Captiva-Palm 
Beach. These "excessive ly drained" soi ls are naturally capable of percolating stormwater nmoff 
from a 25-year/24 hour storm event. West ofS.R. A I A, soil types are McKee-Quartzipsamments-St. 
Augustine. These soils arc level and are classified as "somewhat poorly drained." Due to the high 
percolation of soils and the narrow width of the island, the groundwater table elevation within this 
Basin is approximately one (I ) foot above mean sea level, except where hydraulic fill within the 
Moorings Development creates a perched water table within one (I) to two (2) feet of the surface. 

• Structural Features 

Linear Grassed swales along SR A I A retain stonnwater runoff and provide percolation. A 30 inch 
d iameter culvert beneath SR AI A drains the Moorings Unit I area and discharges under SR A 1 A 
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to the IRL. Most developed areas west of S.R. AlA, are drained by positive drainage systems, 
including grassed swalcs which discharge to the IRL. 

• Flood Zones 

Coastal velocity or "VE" flood zones are located along the Atlantic Ocean Coastline, east of the 
primary coastal dune. West of the VE zone is a thin zone designated as I 00-yt:ar Flood Plain (Zone 
"AO", depth one (I) foot). Proceeding westerly, a section approximately 600 feet wide is designated 
as Zone "X", with SR AlA bordering on the west. West ofSR AlA is an area designated as tOO
year flood plain (zone AE, base flood elevations offive (5) to six (6) feel), which is part of the IRL 
flood plain. 

• Land Use 

Development along the south 1.5 mile length of Basin B-1 (south of the Moorings to the south 
county line) is almost exclusively comprised of small subdivisions and scattered single-family 
residences on individual lots. 

• Operating Entities and Jurisdictional Responsibility 

Sub-basin B-1 is entirely within the unincorporated area of Indian River County. Within this sub
basin, the County maintains stonmvater facilities in the Moorings subdivision, St. Christopher 
subdivision, and for Round Island Park. The remaining storrnwater facilities are within private 
developments and are not county maintained. 

• Capacity Analysis 

As previously mentioned, dune type soils have characteristically excessive percolation rates. Thus, 
throughout most of the sub-basin, both water quality and water quantity provisions are 
accommodated with no offsite discharge due to the excessively drained soils located east ofSR AlA. 
Coastal flooding would occur only in the event of a major hurricane. 

Storm water management facilities east of SR AI A have been designed to percolate the runoff from 
the 25 year/24 hour storm event. West of SR A I A, almost all existing development located in the 
northern 1.5 miles of Sub-basin B-1 has provided for water quality treatment of at least the first one 
( 1) inch of rainfall . Drainage systems have been designed for the 25-year/24 hour rainfall event, and 
permits from the FDEP or SJRWMD have been obtained. There are no capacity runoff problems 
within the area. 

The Moorings is the only development that experiences minor drainage problems within Sub-basin 
B-l. The 40 culverts which outfall from the Moorings area into the IRL are capable of conveying 
stonnwater runoff only from a 3-year/1 hour rainfall event. 
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• Water Quality 

Within the Moorings Development, water quality provisions have not been included within the 
culvert-outfall systems, since the project was constmcted prior to state and local stormwater 
permitting requirements. However, since the predominant land use is single-family, no large 
pollution sources such as parking lots exist, and only the two-lane residential street system is directly 
connected to the JRL. 

Listed below are the water quality parameters for Sub-basins B-1 and Sub-basin R-1 : 

T urbidity 5.6 mg/L pH 7.7 Alkalinity ~22 mgiL 

SDD 1.1 m )'N 0.73 rng/L Color 13 pcu 

I 
TJ> 0.08 mr.tL • TSS 23 mgll Cnloropllyll SrnJIL 

D.O. 6.4 rng/1.. I'C I H.O D. 1.2 mgll 

Condu,tivny. 435U ohms TSI 46 (Good) 

• exceeds screening criteria 

Source: FDEP 305(b) Report (1996) 

• Sub-basin B-2 (Town of IJidian River Shores) 

• Service Area 

Sub-basin B-2 is located immediately north of the City of Vero Beach, and extends to CR 510 
(Wabasso Road). This sub-basin comprises the middle one-third ( 1/3) of Orchid Island. 

Indian River County neither owns nor maintains any stormwatcr management facilities within the 
Town of Indian River Shores, except for a grass swale along North Winter Beach Road (a county 
roadway) and the drainage system within Tracking Station Park. Stormwater management 
information pertaining to the Town of Indian River Shores is contained within the Town of Indian 
River Shores Comprehensive Plan. 

• Natural Features 

The topography of this sub-basin is typical of a Coastal Barrier Island. Elevations range fTom Mean 
Sea Level (MSL) along the Atlantic Ocean Coastline to the east, rising to elevation 13 to 20 feet 
NGVD along the primary dune (300 feet west of the coastline), and sloping westerly to MSL at the 
IRL shoreline. The average width of the area is approximately 3000 feet from east to west. 
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Excessively drained soils east ofSR AlA absorb and percolate all of the entire stormwater runoff 
from the 25 year/24 hour stonn event. "Somewhat poorly drained" soils located west of SR A 1 A, 
are drained by natural sheet flow toward the IRL. 

Due to good percolation and close proximity to tidal waters, the groundwater table is approximately 
one (I) foot above MSL through the eastern section of the basin. West of SR AlA, the water table 
rises to an elevation of approximately three (3) feet. 

• Structural Features 

At the north end of the basin, the Coralstone (formerly Moon River) and Sea Oaks developments are 
designed to percolate nmoff from a 25 year/24 hour storm event east of SR A I A. West of SR A 1 A, 
a series of drainage pipes route stonnwater runoff to wet retention/detention ponds prior to 
discharging via weirs into the IRL. The Island Club subdivision has two large retention ponds that 
are capable of accommodating runoff from a 25 ycar/24 hour stom1 event. 

• Flood Zones 

This sub-basin contains coastal flood "VE" zones along the Atlantic Ocean. A substantial portion 
of this sub-basin lying west o f SR A I A is located within a I 00 year noodplain. However, proper 
floodplain management criteria was adopted by the county prior to development, resulting in high 
finish floor elevations above the I 00-year flood plain elevation (7 to 9 feet above MSL) and 
adequate floodplain storage compensation. 

• Land Use 

Single and multi-family residential land uses are predominant in this sub-basin. Most development 
has occurred since the adoption of state and local storm water management regulations, resulting in 
planned residential developments with properly designed and permitted stormwater management 
facilities. 

• Operating Entities and Jurisdiction Responsibilities 

Stormwater management facilities for the Cora!stone, Sea Oaks, and the Island Club developments 
arc privately owned and maintained by property owners associations. SR A I A is owned and 
maintained by the FOOT. Indian Ri ver County owns and maintains a small percolation system at 
Wabasso Beach Park and the Jungle Trail Roadway swale system. Except fo r the previously 
mentioned facilities, the County neither owns nor maintains any additional stom1water management 
facilities within this sub-basin. 
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• Capacity Analysis 

The existing design capacity of the Coralstone, Sea Oaks, and Island Club developments 
accommodates a 25 year/24 hour storm event. Since small individual basins ex ist, no large public 
drainage facilities are present, and the county has no need to increase design capacity or water 
quality treatment. 

• Water Quality 

Since the lRL is classified as Class Il Outstandi ng Florida Waters (OFW) west of the sub-basin, 
retention of more than one (I) inch of runoff is required for developments within this sub-basin . 

Listed below are the water quality parameters for Sub-basins B-2 and R-2: 

Turbidity 6.5 maiL pi I 7.7 t\lk~linily 129 rng/L 

SDD 1.0 m T~ 0.90 mg!L Color 2Jpcu 

T P 0.12 rng!L• TSS 10 mgll, Chlorophyll 9 n\1"1. 

D.O. 6.1 a1g!L FC 100 B.O.D. 2.2 rngiL 

Conductl' ity 38700 ohms lSJ 52 (fair) 

" exceeds screening criteria 

Source: FDEP 305(b) Heport ( 1996) 

• Sub-basin B-3 (Ambersand Beach Area) 

• Servjce Area 

Sub-basin B-3 encompasses the northern one-third ( 1/3) of Orchid Island and is situated between CR 
510 (Wabasso Road) and the north county line. The Town of Orchid lies with in the southern mile 
o fSub-basin B-3. 

• Natural Features 

Similar to the other B-series basins, the area contains coastal hammock, citrus groves, and low 
density residential land use. The relief ranges from MSL at the Atlantic Ocean Coastline, rises to 
an elevation of 20 feet above sea level, and descends toward the IRL. Four (4) miles north ofCR 
510, the island becomes nanows to several hundred feet in width and continues to the north county 
line. The "excessively drained" soils located east ofSR A I A percolate the entire storm water runoff 
from a 25 year/24 hour storm event. Soils west of SR A I A are classified as "somewhat poorly 
drained". Due to good percolation and the close proximity to tidal waters, the groundwater table is 
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approximately one (I) foot above MSL throughout the eastern section of the basin and rises to 
elevation 2.0 within the central area. 

• Structural Features 

At the southeast end or the sub-basin, the Summerplace Subdivision drainage sub-basin consists of 
swale percolation systems, as does SR AlA. The stonmvater management facilities for the Orchid 
Island Beach Club (located within the Town of Orchid) and the Windsor Polo Club are similar in 
design. West ofSR AlA, the developments drain to large retention/detention basins, and controlled 
weir discharge stmctures drain the systems to the lRL. The few remaining citrus groves within the 
basin drain west via overland flow to culverts beneath Jungle Trail, thence to the IRL. 

• F Jood Zones 

The western 3,000 feet of this sub-basin Jies within the 100 year flood plain below elevation 8.0. 
The eastenunost 300 feet of the sub-basin lies within the coastal velocity "VE" flood zone along the 
Atlantic Ocean. A thin band of land, approximately 500 teet wide that extends along SR AlA is 
located outside the I 00 year floodplain ("X" zone). The Summerplace Subdivision in the south 
portion of the basin is located within this non-flood prone area. Along the northern land mass, the 
entire area is prone to flooding. 

• Land Use 

High priced residential developments have been constructed in this sub-basin within the last ten ( l 0) 
years. These include the Windsor Polo Club and the Seaview subdivision. The Orchid Island Golf 
and Beach Club is located south of Windsor within this sub-basin. County park land lies cast of SR 
AlA along 12,000 teet of the coastline. Located at the northwest portion of this sub-basin is a large 
undeveloped tract of land that buffers the Pelican Island National ·wildlife Refuge. 
Along the north peninsula lies the Sebastian Inlet State Recreation Area. 

• Operating Entities and Jurisdictional Responsibility 

The southwest 400 acres of the sub-basin are within the municipal limits of the Town of Orchid. 
lmlian River County does not have jurisdiction nor operational responsibility within this area. North 
oft he Town of Orchid, Indian River County has jurisdiction to regulate development within the sub
basin. The State of Florida has jurisdiction and operational responsibility for the I 00 foot wide SR 
A I A right-of-way. Since most developments, including the Windsor Polo Club, Sanderling 
subdivision, and citrus groves are privately maintained, the county does not have operation 
responsibility to maintain stormwater management facilities. 
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• Capacity Analysis 

The minimum design capacity of all systems is the I 0 year/24 hour storm event. Newer 
developments provide capacity for a 25 year/24 hour storm event. Proper floodplain management 
and water quality provisions have also been included within each system's design. 

• Water Quality 

East of the Intracoastal Waterway, the IRL .is classified as Class II (Shellfish Propagation or 
Harvesting) Outstanding Florida Waters (OFW). Therefore, all new developments within this sub
basin are required to provide retention of more than one ( l) inch of storm water mnoff. 

Listed below are the water quality parameters for Sub-basins B-3 and R-3: 

Turbid ity 4.7 mg/L pi I 8.0 Alk;~.linity 123 rng!L 

SOD 1.0 rn lN 0.71 mg/L Coll.lr 
,) 
I 23 pcu 

TP O.Q7 milL TSS I I mgfl Chlorophyll 9m&iL 

D.O. 7.1 rngtL H" N/A H.O.D 0.8 m~IL 

Comluctivity 41338 ohms TSI 50 (Fair) 

Sourc(;: FDEP 305(b) Report ( 1996) 

Mainland IRL Basins 

"R" sub-basins are located along the eastern slope of the one mile coastal ridge. The western limits 
are generally formed by the fill and ballast of the FECRR which generally follows the contour of the 
one mile coastal ridge. This area is bounded on the east by the IRL, on the south by the south 
boundary oflndian River County, and on the north by the St. Sebastian River, the center of which 
is the northern boundary of Indian River County. 

For purposes of identification, study and planning, the eastern slope ofthe coastal ridge has been 
separated into three (3) sub-basins. Sub-basin R-1 extends from the northern limits of the City of 
Vero Beach to the South County line, and comprises the southern one-third (1 /3) ofthe Mainland 
lRL Basin. Sub-basin R-2 is bounded on the south by the northern boundary of the City ofVero 
Beach and to the north by CR 510 (Wabasso Road). This sub-basin comprises the middle one-third 
(113) ofthc Mainland lRL Basin. Sub-basin R-3 extends north ofCR 510 to the St. Sebastian River, 
and is the northem one-third of the Mainland IRL Basin. 

The eastem slope of the coastal ridge which makes up the "R" sub-basins begins at an elevation of 
zero (0) at the 1RL and runs gradually to elevations varying from 20 to 30, feet with points up to 
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nearly 50 feet at the west side o f the Basin near the top of the Atlantic Coastal Sand Ridge. This 
series of basins is p enetrated at various points by drainage canals extending from the county's 
interior and by other scattered outfalls and residential canals. The only significant natural drainage 
feature in this Basin is the Sebastian River; all other facilities have been constructed since the 1920's. 

• Sub-basin R-1 (South County) 

• Service Area 

The boundary of this sub-basin is formed by the IRL to the east and the one mile coastal ridge 
(lRFWCO) to the \Vest. This sub-basin is extends from the northern limits of the City of Yero Beach 
(east of U.S. Highway# 1) and extends to the Indian River-St. Lucie County line. 

• Natural Features 

The topography of this sub-basin is typical of the east slope of the Atlantic Coastal Sand Ridge. 
Elevation is zero (0) at the shore of the IRL. The land rises slowly, from the IRL through 
approximately 1000-2000 feet of coastal marsh and estuarine wetlands before rising to an elevation 
of five (5) feet approximately one-half (Y2) to one (I) mile inland. Sheet llow is slowed and treated 
naturally by these wetlands. From this point the ground rises quickly to the top of the Atlantic 
Coastal Sand Ridge with average elevations in the 20-30 foot range. 

The so il types in thi s sub-basin classified as being "poorly drained are as follow: St. Augustine, 
Boca, Eau Gallic, Holopaw, Kesson, McKee, Quartzipsammcnts, Wabasso, and Riviera. These soils 
arc present in the low lying marsh and wetland areas near the IRL. Soils classified as being 
"moderate" to "excessively" drained are generally found on or adjacent to the Atlantic Coastal Sand 
Ridge and include: Astatula. Archbold, St. Lucie, and Paola series. T hese soi ls facilitate the 
percolation ofstorm\vater runoJTand have water table depths greater than six (6) feet during the wet 
season. 

Groundwater elevations vary substantially as distance from the IRL increases. i'vluch of the wetlands 
near the TRL are (J-equently llooded much of the year to depth up to two (2) feet. When not flooded, 
the water table is nom1ally found at a depth of zero (0) to one (I) foot according to the SCS soil 
survey. Much of the higher uplands experience similar shallow water tables, with wet season water 
depths of one (I) foot or less during the months of June to December. 

• Structural Features 

Substantial portions of this sub-basin adjacent to the IRL south of SR 60 have been filled to 
construct residential canal subdivisions. Stonnwater management facilities include outfall culverts 
sized 18 to 36 inches, outfall ditches constructed by the FOOT, and residential canals. FOOT 
ditches drain the right-of-\vay of U.S. Highway l. 
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• Flood Zones 

The eastern part of the basin is within the I 00 year flood plain. According to the FIRivl, this AE 
zone extends inland a distance of approximately 3000-3500 feet to elevations five (5) to six (6) feet 
above MSL. Flood Zone "X" (within the 500 year floodplain) extends an additional 300-1500 feet 
inland. The remainder of the basin is generally outside (above) the 500 year flood hazard zone. 
Significant amounts of residential development exist within these two flood zones. However, the 
Vista Royale development and Vcro Shores Subdivision have finished floor elevations above the 100 
year floodplain. Existing preserved l 00-year floodplain wetlands protect upland development from 
storm surge. 

• Land Use 

Mixed residential use, including some residential canal areas, strip commercial development, and 
open space (e.g. undeveloped flatwoods, estuarine wetlands) are the predominant land uses. 
Transportation corridors. including the FECRR, U.S. Highway 1, Old Dixie Highway (CR 605) and 
Indian River Boulevard (CR 603) transect and divide this sub-basin. Major residential developments 
within this sub-basin are as follow: Vero Shores subdivision, River Shores subdivision, Vista 
Gardens, Rockridge subdivision, Vero Isles subdivision, and Vista Harbor. 

• Operating Entities and Jurisdictional Responsibility 

Within this sub-basin outfalls are maintained by the City ofVero Beach, the FOOT, and Indian River 
County. Stonnwater management facilities that serve the Vista Royale Condominium Development 
arc privately maintained. 

• Capacity Analysis 

There are a few limited capacity runoff problems in the area, most of which could be alleviated by 
improved maintenance. The stormwater management facilities of this sub-basin are generally 
capable of accommodating a I 0 year/24 hour stonn event. However, the Vista Royale system was 
designed to mitigate the mnoff from the 25 year/24 hour storm event. 

Primary Drainage for older developments in the middle poriion of this sub-basin is provided by two 
(2) FOOT drainage ditches (lOth Street outfall and 14th Street outfall) which were originally 
constmcted to serve U.S. Highway 1. Secondary drainage is provided by a network of agricultural 
ditches which flow eastward to mangrove marshes. The "FOOT" ditch system is designed to convey 
stonnwater runoff from a 25 ycar/24 hour event. 

All stormwater management facilities associated with the north extension oflndian River Boulevard 
(CR 603) are designed to accommodate the impacts of a l 00 year/72 hour storm event. 
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• Water Quality 

More recent developments provide on-site retention/detention treatment of stormwater runoff. 
However, River Shores subdivision and Yero Shores subdivision were developed prior to stormwater 
management regulations. As a result, these subdivisions have the most significant impact on water 
quality within this sub-basin. 

Listed below are the water quality parameters for Sub-basins R-1 and B-l: 

Turbidity 5.6mafl pH 7.7 Alkalinity 122 lllSIL 

SDD l.lm T N 0. 7J Jni!/L Color 13 pcu 

TP 0.08 mall• tss 23 m&fl Chlorophyll Sua/l 

D.O. 6.4 mgll. F<.: I B.O.O 1.2 mw'1-

Conductivity 43.513 ohms TS I 46 (Good) 

• ex ceeds screen ing criteria 

Source: FDEP 305(b) Report ( 1996) 

• Sub-basin R-2 (GiffordAVabasso Area) 

• Service Area 

Sub-basin R-2 is located between the east boundary of the IRFWCD and the IRL, extending from 
the north boundary of Sub-basin R-1 , northward to CR 510. 

• Natural Features 

The eastern 1000-2000 feet of this sub-basin is mostly wetlands and tidal marshlands. The 
topography of Sub-basin R-2 is typical of the eastern slope of the Atlantic Coastal Sand Ridge. 
Elevations gradually rise from zero (0) at the shore of the IRL, to approximately 20 feet at the top 
of the ridge near the west boundary of the basin. Some small knoll s along the top of the Atlantic 
Coastal Sand Ridge reach elevations of 45 to 50 feet. This ridge area is largely undeveloped land 
and consists mostly o f pine fl atwoods and scattered citrus groves. 

Soils of the area include the McKee series near the shore of the IRL. These soil s are low, "poorly 
drained" sandy soils. Myakka soi ls are located further inland and exhibit characteristics similar to 
McKee soil s. Astatula soi ls are found on the Atlantic Coastal Sand Ridge. These sandy soi ls are 
"excessively drained", and generally slope to a depth of seven (7) feet or more. 
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Standing water, up to two (2) feet in depth, covers much of the low lying areas throughout Lhe wet 
season (June-December). As distance from the IRL increases, the water table becomes increasingly 
deeper. The water table depth is six (6) feet or more throughout the year on the Atlantic Coastal 
Sand Ridge. 

• Stmctural Features 

The western half of the sub-basin is largely undeveloped with no defined drainage ways or systems. 
The transportation corridor is drained to the IRL through a series of drainage ditches constructed by 
the FDOT and FECRR. Citms groves are drained by private agricultural systems which discharge 
into the major ditches or directly to the IRL and adjacent marshes. 

• Flood Zones 

According to FIRMs, flood zones cover over half the sub-basin. The I 00 year flood zone (AE) 
encompasses the eastern 3500-4500 feet of the basin as measured from the shore of the IRL. 1l1is 
zone extends to elevations seven (7) feet above MSL. The 500 year flood zone (X) extends an 
additional 500 to 1000 feet inland. Flood zones cover over half of the basin, excluding most of the 
western portion. 

• Land Use 

The western part of the basin includes U.S. Highway I, Old Dixie Highway, the FECRR, and 
sections of the Gifford area. The northern extension of Indian River Boulevard (CR 603), a four (4) 
lane controlled access highway, transects the southern portion of this sub-basin and tenninates at 
53rd Street. This area includes substantial amounts of development composed ofmixed residential, 
commercial and industrial uses. Grand Harbor, an 860 acre planned residential development, is 
located within the middle portion of this sub-basin. The undeveloped portion extending to U.S. 
Highway 1 is used mainly for citms farming. Most lands on the Atlantic Coastal Sand Ridge remain 
undeveloped. 

• Operating Entities and Jurisdictional Responsibility 

Sub-basin R-2 is entirely within the unincorporated area of Indian River County. Within the basin 
are facilities owned and maintained by Indian River County . The FDOT owns and maintains 
facilities that serve U.S. Highway 1. 

• Capacity Analysis 

The entire sub-basin is deemed capable of accommodating a 25 year/24 hour storm event. There are 
no known capacity problems in this sub-basin. However, the stormwater management facilities that 
serve this transpm1ation conidor have been inventoried or analyzed in any comprehensive ma1mer. 
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• Water Quality 

Rockridge subdivision and Country Club Pointe subdivision were developed prior to slOimwater 
management regulations and thus provides inadequate treatment of stomnvater runoff. Nonpoint 
source runoff from U.S. Highway I and the 14th Street area also impact the water quality of this sub
basin. Listed below are the water quality parameters for Sub-basins R-2 and B-2: 

Turhidily 6.; mgll pi I 7.7 Alkal inity 129 mg/l 

SOD l .O m TN 0.90 mg/L Color 23 pcu 

TP O.lllllf/L* TSS IOmgfL C11lorophyrt 9 ni&IL 

D.O. 6.1mg/l I'C 100 IJ.O D. 2.2 mall 

Conduclivil.Y 38700 ohnl5 TSJ 52 (Fair) 

• exceeds screcnmg eri lcria 

Source: FDEP 305(b) Report ( 1996) 

• Sub-basin R-3 (Roseland Area) 

• Service Area 

This linear sub-basin is located between the IRL and FECRR. The sub-basin extends north of 
County Road 5 I 0 north to the to the shore of the St. Sebastian River. 

• Natural Features 

The topography is typical of the coastal ridge, sloping gently from zero (0) at shorel ine of the IRL 
to the top of the ridge, where a low Oat plateau exists at an elevation of 20 to 25 feet. 

The soils in this basin are mostly Astatula, Archibold and St. Lucie and are "well" to "excessively 
drained" and sandy to depths of seven (7) feet or more. The high penneability of soils in this area 
keep groundwater tables relatively low. Wet season elevation will varies from three (3) to five (5) 
feet in the better drained soils to less than one (I) foot in poorly drained soils near the IRL. 

• Stmctural Featmes 

The northem pottion of Sub-basin R-3, is predominately an urban stormwater management system 
consisting of canals, ditches, storm sewers and culverts. Much of the area consists of older 
developments with little or no water quality treatment. A large part of the basin is in the City of 
Sebastian. The drainage system in vicinity of the City of Sebastian is designed, in theory, to handle 
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a l 0 year/24 hour s torm without significant property damage. However, problems associated with 
lack of maintenance, such as obstruction by sediment or debris are not unconunon. 

The southern section of Sub-basin R-3 is served by drainage ditches proximate to the FECRR and 
U.S. Highway l . These primary ditches are supplemented by secondary ditches constructed by citrus 
growers. The main ditches were constructed by the FDOT and the FECRR as part of the 
construction and improvement of their roadways or rail facilities. The m ain ditches are designed to 
accommodate the 25 year/24 hour storm event for the sub-areas which they serve. 

• Flood Zones 

In the northern p011ion of the sub-basin, 100 year (AE) and 500 year flood zones (X), do not extend 
very far from the shore of the IRL. However, the 500 year flood zone (X) extends further inland 
nearly to US Highway 1 throughout the basin and across the highway towards the southern portion 
of the sub-basin. 

• Land Use 

Commercial and industrial developments are scattered along the transportation corridor (U.S. 
Highway 1, Old Dixie Highway, and the FECRR). Several multi-family residential developments 
are located near the IRL. Single family residences and citrus groves are scattered throughout the 
basin. Most of the nanow band of estuarine wetlands along the IRL remains undeveloped. Overall, 
Sub-basin R-3 Is nearly 50 percent developed. 

• Operating Entities and Jurisdictional Responsibility 

Sub-basin R-3 is located within the unincorpo rated area of Indian River County and partially in the 
City of Sebastian. Within the basin are facilities owned and maintained by Indian River County, the 
FECRR, the FDOT . Two private residential areas, Reflections on the River Condominiums and 
River Run, have privately maintained drainage systems. 

• Capacity Analysis 

T he primary stomnvater management facilities proximate to U.S. Highway I and the FECRR are 
designed to accommodate a 25 year/24 hour storm event. The numerous pipes and ditches which 
d ischarge into the IRL have not been inventoried, nor has a complete study of the system been 
conducted. Therefore, the capacity of this sub-basin is not known. 

There are no known capacity problems in this sub-basin, and the system should continue to be 
adequate provided stormwatcr management regulations are followed. Drainage problems in the sub
basin are maintenance re lated. Notwithstanding, the effect of tidal surge caused by a tropical stonn 
or hurricane would inundate most of this sub-bas.in. 
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• Water Quality 

The Durrance subdivision, a residential canal development p roject, provides inadequate treatment 
of stormwatcr runoff. Most of the Roseland area was developed prior to stormwater management 
regulations and, therefore, adversely impacts water quality. U.S. Highway l and Indian River Drive 
also contribute nonpoint source loadings to this sub-basin. 

Listed on the following page are the water quality parameters for Sub-basins R-3 and B-3 : 

Turbid ity 4.7 mgll pH 1-0 J\ lknlinny 123 mgll. 

SDD 1.0 m TN 0.7lmg!L Color 23 pcu 

Tl' 0.07 mgiL TSS II mg/L Chlorophyll 9n~&IL 

D.O. 7.1 '"lfL FC' N/A 0 .0 .0 0.8 Rlg/L 

I 
Conductivity 41JJ8 ohnlli TST SO (Fair) 

Source: FDEP 305(b) Report ( 1996) 

• Indian River Farms \Vater Control District Basin 

• Service Area 

The Indian River Farms Water Control District (fRFWCD) has the largest service area of any water 
control district in the county. This district manages stonnwater runoff for over two-thirds of the 
county's urbanized area. With nearly 50,211 acres contained within its service area, IRFWCD 
exceeds the combined areas of the SRWCD and the FFWCD. The majority of the IRFWCD service 
area is located west of the Atlantic Coastal Ridge. The IRFWCD contains three (3) separate sub
basins that discharge to the IRL. The North Relief Canal (NRC), the Main Relief Canal (MRC). and 
the South Relief Canal (SRC) are discussed separately in this section. 

• Natural Features 

Water table elevations within the IRFWCD are relatively shallow throughout most of the year. Wet 
season conditions result in water table elevations of one (I) to two (2) feet below the ground surface. 
With dry season conditions, the groundwater depth averages between four (4) to six (6) feet. 

The surface soils are fine sands, ranging in depth from 12 to 60 inches and having a very high 
permeability. Subsoils are organic hardpans, clays and marls of varying thickness and hardness. 
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The five (5) main soil types occurring include: 

~ Astatula-lmmokalee-Eau Gallie 
~ Archibold-Myakka-Oidsma.r 
~ St. Lucie-Satellite-Wabasso 
~ Riviera-Winder-Pineda; and, 
~ Riviera-Wabasso-Manatee 

The average elevation of the land is 22.0 feet NGVD. The steepest slopes are located along the west 
side of the At \antic Coast Ridge, where the elevations change about one ( 1) foot for every 1,000 feet 
in horizontal distance. Gentle slopes of0.3 feet per I ,000 feet exist in the area between 66th Avenue 
and 90th Avenue. The remaining areas of the district are flat \Vith slopes on the order ofO.l feet per 
1 ,000 feet. 

• Stmctura\ Features 

The entire district is shielded from outside inflow by a system of levees. Secondary swales, back lot 
ditches, and small channels discharge stormwater runoff into the canal system. Over 320 miles of 
sub-lateral and lateral drainage canals provide positive drainage of nmoff to the North, Main and 
South Relief Canals which discharge into the IRL. 

Sub-lateral canals arc spaced at one-half (Yl) mile intervals, nm east and west, and connect to a 
lateral canal system. Each sub-lateral canal drains an area approximately one-quarter(~) of a mile 
north and south of the sub-lateral canal and then drain specific land uses and then transport the 
stormwater to a lateral canal. The lateral canals connect the sub-lateral canals and the relief canals. 
The main function of the lateral canals is to transport the water from the sub-lateral canals to the 
relief canals. Presently, there are ten ( 1 0) lateral canals, labeled "A" through "J". 

There are three (3) major water control structures on the relief canal system. The purpose of the 
tlood control stmctures is to prevent saltwater intrusion into the western portion of the county and 
to control the water level of the canal for agricultural irrigation purposes. There are two (2) flood 
control stmctures on the Main RelicfCanal (MRC). One is just cast of 43rd Avenue and the second 
is located near the Vero Beach Country Club. The flood control structure for the South Relief Canal 
(SRC) is located just east of 27th Avenue. The flood control structure for the North Relief Canal 
(NRC) is located approximately 200 feet cast of58111 Avenue .. 

Community Development Deparlmcnl Indian River County 32 



Comprehcnsin Plan Stormwatcr i\lanagcmcnt Sub-Element 

• Land Use 

Listed below are the acreages of land uses present throughout the entire TRFWCD Basin: 

• 
IRFWCD: 

C ity: 

County: 

,\ GRICU L TUR..\ L TOll\l. ACRb -\CiE 

Citrus 20.800 

Rangcla1Jd 2.602 

Pas ture 2.394 

Cropl;~nd 515 

Other 300 

SUB-TOTA L 26,611 

NON-AGIUC ULT l)R,\ L TOTAL ,\ CRE,\G E 

ltcsidcntial l l.563 

C:ornmcrc•:~l 6 11 

lndustri:~l 28 1 

Extr:Jctiv.; _1g() 

Open Wah.T/\Vct l~mls 1.8 14 

Fores ted 7. 164 

Oth~T 1.787 

SUB-TOTAL 23.600 

TOTt\L 50.211 

Operational Entities and Jurisdictional Responsibilities 

Jurisdiction and maintenance of primary drainage outfall canals are the responsibility 
of the IRFWCD as authorized by F.S. Section 298. The District has a regular 
maintenance program to clean the canal system and operate flood control gates. 

Secondary drainage swales, ditches and culverts within the City of Vero Beach are 
the responsibility of the city. 

Secondary drainage swales, ditches, and culverts within the unincorporated area are 
the responsibility of Indian River County. The county fu nds maintenance and minor 
constmction activities through ad valorem tm•es generated within the unincorporated 
area. 
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• Capacity Analysis 

Due to water qua lity concerns, IRFWCD has not substantially increased outfall capacity from to the 
IRL since 1930. The District's philosophy has been to maintain discharge on a status-quo basis. 

A 1988 IRFWCD study analyzed the capacity of the entire basin. The EPA Stormwater 
Management Computer Model (SWMM 3) was used to evaluate capacity. The modeling effort 
identified areas within the District where existing flooding occurs for the lO year, 25 year, and 100 
year storm events. 

Evaluation of Existing System- Hydrolic Problem Areas - The study determined that large sections 
of sub laterals in the District are constricted due to extensive culverting. These areas are indicated 
by low flow and high head losses. The majority of these areas are, as expected, found in urban areas 
where significant amounts of impervious surface have been created and where extensive culvet1ing 
has taken place. Areas with canal constrictions and low ground elevations are subject to frequent 
flooding. The lRFWCD s tudy also states that : 

Design flows east of the spillway on the main canal are shown to be flooding the 
salinity control structure, and stage elevations top the outfall canal bank. A redesign 
of the salinity weir and deepening of the outfall canal should be considered. 

A list of flooding nodes with minimum 0.8 feet of maximum flooding in a ten (I 0) 
year storm is included w ithin the report . The probable cause and the conduit 
associated with the flooding is also listed. Some of the culvet1s in the problem areas 
should be replaced with recommended design sizes to eliminate flooding. 

The total discharge for the District under various storms is as follows: 

Avcr<~ge Peak 24 !lour I 00 Y car S torrn 25 Year Storm l 0 Y car Storm 
Dischorg.: 

South R<:lict' Canal 3.706.9 crs 3, l.\3.8 C'FS 2,576.2 CFS 

;.,lain Relief ('anJl 3,(o99.2 CFS 3,079.2 c t .. s 2,595.) Cf·S 

Nonh Rd icf Canal 2.622.1 CFS 2,138 3 C FS l,l\06.8 Cl-'S 

TotJl Volume (96 Hours) 33,06R Acr.:-Fcct 26 ,SS4 t\ crc-l'cel 22,269 Acre-Fcc\ 
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Overall, the average peak discharge capacity of the system is: 

100 Y.:ar 4 .8 inchcs/24 hours 12!>.4 CS;\·1 

25 Year 4 .0 inchcsf24 hours 106 9CS;\1 

I 0 Year 3.3 mdw~24 hours S9 3 C'SM 

The above listed flow capacities are achieved with the system experiencing some flooding. Most 
locations east of the Atlantic Coastal Sand Ridge will not experience flooding because of the 
District's canals. However, some areas between the Atlantic Coastal Sand Ridge and the Ten Mile 
Ridge will experience flooding due to general low ground conditions. 

• Water Quality 

The three sub-basins of the IRFWCD contribute less than nine (9) percent of the total suspended 
solids (TSS) entering the IRL from agricultural areas. Furthermore, overall loadings of nutrients 
(TN and TP), and flow from agricultural areas within the lRFWCD are substantially less when 
compared to the SR WCD and the FWCD. Reductions may be attributed to water management 
practices, BMPs (irrigation and fertilization techniques), and general farm management philosophy 
in the IRFWCD. (SJRWMD, 1994) 

Between 1988 and 1993, mean Class III standards for water quality were exceeded on a regular basis 
for specific conductivity. Elevated concentrations of beryllium (Be), mercmy (Hg), and Silver (Ag) 
are the suspected cause. Also, Class III standards for the following heavy metals were exceeded on 
a periodic basis: Barium (Ba), Cadmium (Cd), Copper (Cu), and Lead (Pb). The above listed heavy 
metals are attributed to urban runoff. Furthermore, C lass III standards for pH, dissolved oxygen 
(DO), and fecal coliform (FC) were periodically exceeded. Generally, measured concentrations for 
water quality standards are two (2) to three (3) times greater during the wet season than during the 
dry season (SJRWMD, 1994). Thus, the pollutant loadings originating from the IRFWCD can be 
attributed primarily to urban runoff. Refer to the Technical Appendix for a further explanation of 
water quality parameters. 

• Sub-basin C-1 (North Relief Canal) 

• Service Area 

The drainage area of Sub-basin C- 1 is depicted in Figure 3 .E.4. 
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• Land Use 

Listed below are acreages of land use classifications within Sub-basin C-l: 

AGR!CUL TURAL t\C'RFAGE 

Caru~ 4,095 

Rangeland 7R9 

Pasture 750 

Cropland 160 

Oth~r 110 

SUU-IUL\1. 5,904 

NON-t\GR1CUI .TUHt\L 

Rcsidcnt1~1 2,314 

Fon::slcd 2,188 

[~tractive 346 

Comn~crci;I1 153 

Open Watcr1Wcl1ands 450 

Induslri~1 116 

Other 113 

SUll -TOTAL 5,680 

TOL\L !1,584 

Source: SJRWMO (1994) 

• Flood Zones 

The second largest area of flooding within the IRFWCO is within Sub-basin C-1. The boundaries 
are as follows: 65th Street to the north; GGth Avenue to the east; 74th Avenue to the west; and 45th 
Street to the south. The flood elevations range from 22 to 23 feet. Another flood prone area is 
located along the Lateral"G'' Canal one-quarter (V4) mile wide from 85th Street to 65th Street. Flood 
elevations range from 19 to 23, feet south to north, in this area. Furthennore, an area connected to 
the NRC by the Lateral "H" Canal is subject to flooding. This designated zone is bounded by 45th 
Street on the north, 28th Avenue on the east, 35th Avenue on the west, and 41st Street on the south. 
Flood elevations are between 21 and 22 feet. 
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• Water Quality 

Sub-basin C-1 exhibits elevated levels of nutrients, turbidity and sedimentation. These loadings are 
attributed mainly to agricultural runof[ Septic tanks are responsible for contributing to elevated 
levels of fecal coliform bacteria and nutrients. Urban runoff contributes high levels ofheavy metals 
and petroleum products. Historical ( 1980-1989) water quality parameters for the North Relief Canal 
are listed below: 

Turbidity 4.8 ntu5 pi I 1.S Alkalini ty 165 mg!L 

srm 0.6m TN 1.0 mg!L Color 60 pcu 

TP 0.11 m&fl. TSS 8mgtl Chlorophyll J ug/L 

D.O 6.9 msfl FC N/A ll.OD. 1.2 ugll 

COt1ductivi ty 1,045 ohms WQ1 44 (Good) 

Source: FDEP 305(b) Repon ( 1996) 

• Sub-basin C-2 (Main ReliefCanal) 

• Service Area 

The drainage area of Sub-basin C-2 is depicted in Figure 3 .E.4. 

• Land Use 

Listed below are acreages of land use classifications within Sub-basin C-2: 

AGRJCliT.'llJRAI. ,\CR.EAGE 

Citms 10,575 

Pasture 1.081 

R.~ngcland I.IIJS 

Cropland 260 

Other 60 

SUD-TOl,\L 13,174 

NON-AGK1CULTUR,\L 

R~:sHkntial 5,498 

Cornn:~:rcia1 358 

Industrial 150 
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Extrm:tiv.: 34 

Open Wakr/Wo.:tland.- 980 

forested 2.823 

Other 1.277 

SlJll-TOTt\ L l 1.120 

TOTAL 24,294 

Source: S.IRWMD ( l994) 

• Flood Zones 

According to the study produced by Williams, Hatfield & Stoner and Carter and Associates, using 
the EPA Stormwater Management Model S\VM!'vl 3, the largest area of flooding within sub-basin 
C-2 during a 10 year storm event is connected to the IRL by the MRC and by the SRC. The 
approximate boundaries of this flood prone area are as follows: the MRC to the north; 43rd Avenue 
to the east; and 74th Avenue to the west. 

The other flood prone areas with this sub-basin, located along the MRC from Country Club Drive 
to the fRL, is a p011ion ofthe IRFWCD that extends one (I) mile east to west and one-half(Yz) mile 
north to south. The flood elevations range from six (6) feet at the west end to eight (8) feet at the 
junction ofthe MRC and the IRL 

• Water Quality 

Sub-basin C-2 exhibits elevated levels of nutrients, turbidity and sedimentation. These loadings are 
attributed to agricultural runoff, septic tanks and new development. Septic tanks are also responsible 
for contributing to elevated levels of fecal coliform bacteria. Urban nmoff contributes high levels 
of heavy metals and petroleum products. The previously discussed factors are suspected to have 
impacted on fisheries. Within the IRFWCD basin, the MRC sub-basin contributes approximately 
50% of the TN, 47% of the TP, and 68% of the TSS that enters the IRL. Historical ( 1980-1989) 
water quality Parameters for the MRC sub-basin are listed below: 

Turbidity 2.0 nlull pi I 7.5 Alkalinity 172 mg/l. 

SDD 0.9m TN 1.08 m&fL Color 48pcu 

ll' 0.16 mgll TSS lltniVL Chlorophyll I ugiL 

D.O. 5.9 mlfl H : 63 per 100 ml D.O. 1.0 mcfl. 

Comluctivity ISS8 ohms WQI 39 (Good) 

Source: FDEP 305(b) Report ( 1996) 

Community De"elopment Department Indian River County 38 



Comprchcnsh·c Plan Stormwatcr i'VIaoascmcnl Sub-Element 

• Sub-basin C-3 (South Relief Canal) 

• Service Area 

The drainage area of Sub-basin C-3 is depicted in Figure 3.E.4 

• Land Use 

AGRICULTURAL ACREAGE 

Citrus 6.130 

Cropland 95 

Pas lure 563 

R:lngct.lnd 615 

Olhcr 130 

SUB-TOTAL 7,533 

NON-:\GR!CULTURi\L i\CR[AGI' 

Residentia l 3,75 1 

Comn~crcial JCO 

Industrial 15 

E;xtractivc 0 

Watcr/\Vctlands 384 

Forested 2.153 

Other 248 

SUB-TOTAL 6.7S9 

TOTA l. 14.292 

Source: Sill. WM D ( I 994) 

• Flood Zones 

As previously stated, a portion of the largest flood prone area within the IRFWCD is located in this 
sub-basin. The approximate boundaries of this flood prone area are as follows: SRC to the north; 
43'd Avenue to the east; 74th Avenue to the west; and the St. Lucie County line to the south. The 
flood elevations in this area range from 21 to 24 feet. This area floods due to the limited di scharge 
capacity of the relief canals and the low elevations. The other flood prone area in this sub-basin is 
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located along the Lateral "J" Canal; it is a one-quarter(~) mile wide area that extends from 13th 
Street SE to the St. Lucie County Line. Flood elevations are from !9 to 21 feet. 

• Water Quality 

Within the IRFWCD basin, the SRC contributes the least amount of TN, TP and TSS to the IRL. 
Nevertheless, sub-basin C-3 exhibits elevated levels of nutrients, turbidity and sedimentation. These 
loadings are attributed to agricultural runoff, septic tanks and new development. Septic tanks are 
also responsible for contributing to elevated levels of fecal colif01m bacteria. Urban nmoff 
conhibutes high levels of heavy metals and petroleum products. The previously discussed factors 
are suspected to have impacted on fisheries. Historical ( 1980-1989) water quality parameters for the 
South Relief Canal are listed below: 

Turoi<.lity 3.5 ntus pH 1.5 Alkalinity 164 nllfL 

SDD 0.6m rN 1.08 maiL Color 55 pcus 

TP 0.26 mgtL• TSS 9mg1L I Chlorophyll 4ugll 
I 

D.O. 5.5 m[til. l'C 8.3 per I 00 1111 llO.D. 1.1 mJ!l. 

Con<.luctil'ity I,J IJ ohms WQI 47 (fair) 

• ~xcc~ds scrc<:ning t'nlerl~ 

Source: FDEP 305(b) Report ( 1996) 

Fellsmere Farms Water Control District Basin 

The C-54 (Fellsmere) Canal is located within the Fellsmere Farms Water Control District (FFWCD) 
and discharges approximately 88 MGD. This canal has an extensive network of "feeder" canals 
which combine to give the C-54 Canal the single largest average surface water discharge of any 
natural or anthropogenic drainage feature within the County. 

• Service Area 

The FFWCD is divided into two (2) sub-basins. The north-south boundary separating the two (2) 
sub-basins is located one and one-half(l Y2) miles west of the City of Fellsmere between the Brevard 
County line to l Yz miles south of the City of Fellsmere. The east-west watershed boundary is located 
l Yz miles south of the City ofF ellsmere and goes from the eastern boundary of the District to I Y2 
miles west of the City of Fellsmere. The northeast sub-basin covers about one-third ( 1/3) of the area 
of the FFWCD. The southwest sub-basin covers the remaining area of the FFWCD. 

The FFWCD is an area of approximately 50,000 acres located between I-95 and Blue Cypress Lake. 
The FFWCD extends from the Brevard County line to four (4) miles north of SR 60. This district 
is ten (10) miles long east to west along the Brevard County line and eight and onc-half(8Y2) miles 
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wide north and south along the eastern boundary. The southern half of the eastern boundary abuts 
the Vero Lakes Estates subdivision. The southwest boundary varies from one-half (Y2) to two (2) 
miles east of Blue Cypress Lake. 

• Natural Features 

The five (5) main soil types occurring within the basin arc as follows: Terra Ceia-Gator-Canova; 
Widner-Riviera-Manatee; Rivicra-Pincda-Wabasso; Eau Gallic-Oldsmar-Wabasso; and Immokalee
Myakka-Satellite. These soils are generally "poorly" drained with water table elevations ranging 
from two (2) feet above to three and one-half (3 Y2) feet below the ground surface. The lower 
watertable elevations occur along the northeast boundaries of the FFWCD and southwest of the City 
of Fellsmere. The topography of the area is generally flat with an average elevation of 20 NGVD. 

• Structural Features 

The FFWCD stormwater management system contains five (5) north-south lateral canals spaced two 
(2) miles apart. Cormected to these lateral canals are approximately 30 east-west ditches spaced 
every one-quarter (Y4) mile. The Fellsmere Canal along the Brevard County line discharges east into 
the C-54 Canal which then discharges into the North Prong of the Sebastian River at a point one-half 
(Y2) mile north of the Indian River County line. A silt trap and salinity weir are in place at the 
downstream intersection of the Fellsmere canal and the C-54 canal. The salinity weir prevents 
backf1ow of brine from the C-54 canal to the Fellsmere canal. Pumping water from the watershed 
west and south of the City ofFcllsmere into the Fellsmere Canal was discontinued in 1987. 

The northeastern watershed drains north by gravity into the Fellsmere Canal. The remaining two
thirds (2i3) of the FFWCD is pumped into the St. Johns Water Management Area (SJWMA) and the 
Blue Cypress Water Management Area (BCWMA). 

• Flood Zones 

The City of Fellsmere has been a participant in the Federal Flood Insurance Program since October 
ofl993. 

Within the banks of the C-54 Canal, which traverses the northern boundary of the FFWCD, the 
FIRM indicates a base flood elevation of25 feet for the 100 year stmm event. A north-south levee 
extends the entire width of the FFWCD, one and one-half (I Yz) miles west of the City of Fellsmere. 
A base flood elevation of 23 feet has been established throughout the entire FFWCD west of the 
levee. For three (3) miles beginning at the south boundary of the District, CR 512 runs adjacent to 
this levee. 

The 100 year floodplain continues east of the levee up to the west limits of the City of Fellsmere. 
There are no base flood elevations determined here. Of the remaining areas within the District, about 
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30 percent are within the l 00 year floodplain with no base flood elevations established. This area 
is approximately two (2) miles wide from the west limits of the City of Fellsmere to the eastern 
boundary of the District. The areas which arc outside of the I 00-year floodplain occur between the 
east-west canals which are spaced one-quarter(~) mile apart. 

• Land Use 

There are 15 agricultural operations located within this basin with an average size of 1,400 acres. 
The City of Fellsmere is located at the junction of CR 507 and C R 512. Following are 1994 
estimated acreages of land uses within this basin: 

Lt\N D USL EST!;o.·IA TU) M~RI; .. \ GE 

C itrus i,046 

Pasture 4.::!58 

Rangeland i, l49 

Res ident ial (>56 

Open W~ter/Wctlands S5S 

O ther 32 1 

T QT,\L 2(),888 

Sourct:: SJRWMD ( 1994) 

• Operating Entities and Jurisdictional Responsibilities 

Indian River County maintains 23 miles of unimproved roadways under an intergovernmental 
agreement with FFWCD. The county also maintains swales along CR 507 and CR 512 throughout 
the FFWCD. In addition, the County maintains the drainage improvements associated with Tropical 
Village Estates Subdivision, located on the south side of CR 512, just east of the Fellsmere City 
Limits. The City of Fellsmere maintains all o ther streets within the city limits. The remaining 
roadways within the FFWCD are owned and maintained by individual private property owners. 

The SJRWMD maintains reservoirs located in the 6,280 acre St. Johns Water Management Area 
(SJWMA). All of the remaining drainage faci lities are maintained by the FFWCD. 

• Capacity Analysis 

The stormwatcr management facilities operated by the FFWCD have a design capacity of one
quarter(~) inch of runoff in 24 hours. 
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• Water Quality 

Agricultural-based pollutant loadings contribute more than 95 percent of the total for nutrients (TN 
and TP), TSS, and flow. Within the FFWCD, the Lateral "U" contributes the highest loadings of 
TSS, followed by the Fellsmere canal. The Fellsmere canal is the primary contributor of f1ow and 
TN loadings. The Fellsmere canal is also the largest overall contributor of flow and TN to the IRL 
watershed. 

Listed below are the water quality parameters for the Fellsmere Canal: 

Turbidity 4.1 ntw; pll 7.3 Alkalinity NIA 

SDD 0.9m Til 2.55 mgll. • Color 100 pcu 

TP 0.10 nl&il TSS 8 mgtl Chlorophyll 4us/l 

D.O. 5.7 tngiL I'C N /1\ 13 O.a>. N/A 

ConduCtivity 815 ohms WQI 55 (!!;air) 

• exceeds screening criteria 

Source: FDEP 305(b) Report ( 1996) 

Listed be low are the water quality parameters for the C-54 Canal: 

Turbidity 3.4 ntuli pll 7.1 I Al~alinity NIA 

SDD 0.7m 1l'i 2.26 nJ&fl . I Color 70 JlCI& 

I rP 1.37 m&fL• TSS 4-4 n1&fL ' Cblo_rophyl l 6ug/L 

D.O. .S.I mg/ l FC N/A ll.O.D. N!,\ 

Conductivity 15,400 ohnu WQI .59(hir) 

• exceeds screening criteria 

Source: FDEP 305(b) Rcpon ( 1996) 

Delta Farms Basin 

• Service Area 

The Delta Farms basin borders SR 60 on the south, 122nd Avenue on the east, CR 512 on the west 
and the Blue Cypress Water Management area on the not1h. The DFWCD is one and one-half (I Y1) 
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miles long north to south and three (3) miles wide east to west, and encompasses an area of2,830 
acres. 

• Natural Features 

According to the Soil S urvey o f Ind ian River County, there are two (2) m ain soil types located in 
the Basin. The western 10 percent is Tena-Ceia-Gator-Canoa. The remaining 90 percent is Rivera
Pineda-Wabasso. The Soil Survey indicates that there are high water table elevations ranging from 
the ground surface to one ( 1) foot below in the Riviera-Pinenda-Wabasso soils and from the ground 
surface to two (2) feet above in the Terra-Ceia-Gator-Conoa series. 

• Structural Features 

The area was historically a part of the St. Johns M arsh, however, a perimeter dike now surrounds 
the entire basin. This basin is drained across the north perimeter dike to the Blue Cypress Water 
Management Area (BCWMA) by four (4) mechanical pumps. Water management practices 
maintain the water levels one (I) foot below the ground surface for agricultural purposes. 

• Flood Zones 

According to F IRMs, the entire district is located within the 100 year t1oodplain. No base t1ood 
elevations have been determined for this basin. 

• Land Use 

The eastern two-thirds (2/3) of this sub-basin consist of shallow ponds surrounded by pasture. There 
are 600 acres of citrus in the middle of the district. The western one-third (I /3) of this sub-basin is 
used as pasture. 

• Operating Entities and Jurisdictional Responsibilities 

The district operates under the permitting auth01ity ofthc SJRWMD. There are no county rights-of
ways or county drainage facilities within the boundaries of the district. 

• Capacity Analysis 

The 150,000 GPM pumping capacity is capable of removing 2.75 inches of nmoff in 24 hours. 

• Water Quality 

No water quality data is available for this basin. 
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Blue Cypress Marsh Basins 

• Service Area 

The St. Johns Marsh extends from the St. Lucie County line to the Brevard County line. North of 
SR 60, the west boundary of the marsh is approximately five (5) miles east of the Osceola County 
line. Two (2) one-half(Yt) mile wide prongs of the marsh extend about three (3) miles farther west 
along Blue Cypress Creek and Padgett Branch Creek. South of SR 60, the west boundary varies 
from two and one-half (2 Y2) to four ( 4) miles east of the Okeechobee County line. North of SR 60, 
the FFWCD borders the marsh to the east. South ofSR 60, the SJWCD borders the marsh on the 
east. Within the marsh halfway between SR 60 and the Brevard County line, Blue Cypress Lake is 
two and one-half (2Y2) miles wide east to west and four ( 4) miles long north to south. 

Following are the four ( 4) marsh areas associated with the Upper St. Johns River Basin in Indian 
River County: 

.,. Fort Dmm Marsh Conservation Area (FDMCA) Sub-basin 

This sub-basin is 19,670 acres lying between the Florida Turnpike on the south and SR 60 on the 
north. The east boundary of FDMCA is just west of the existing C-52 noodway . 

.,. Blue Cypress Marsh Conservation Area (BCMCA) Sub-basin 

This sub-basin is approximately 29,500 acres between SR 60 and Fellsmere Grade. The area 
includes Blue Cypress Lake and the surrounding marsh . 

.,. Blue Cypress Water Management Area (BCWMA) Sub-basin 

The BCWMA sub-basin contains approximately 9,735 acres, and is located north ofSR 60 and east 
of BCMCA. Almost half of the area is east of SR 512 . 

.,. St. Johns Water Management Area (SJWMA) Sub-basin 

SJWMA is 6,280 acres located just south of Fellsmere Grade and east of BCMCA and includes the 
Stick Marsh and areas formerly in agricultural production. 

• Natural Features 

Blue Cypress Lake is the only sizeable fresh-water lake in Indian River County. The lake has an 
area of6,555 acres, is 24 feet above sea level, and is about eight (8) feet deep over much of its area. 

Communi!)' Development Department Indian River County 45 



Comprehensive Plan Stormwater Management Sub-Element 

The Terra Ceiva-Gator-Canova soil series occurs over approximately 80 percent of the marsh. This 
organic soil is classified as being "very poorly" drained. The Florindana-Delray-Holopawsecond 
soil series is found along Blue Cypress Creek and Padgett Creek. This soil is classified as "poorly" 
to "very poorly" drained. According to the Soil Survey, the water table elevations for both types of 
soils range from two (2) feet above the ground surface to one ( l) foot below the surface. 

The depth of water has not been determined for most of the marsh. From a study of topographic 
maps of the area, the elevation of the drained marshland that adjoins the present marsh is estimated 
at about 22 teet above MSL, or less. Presumably, the bottom of a large pa11 of the present marsh is 
at about the same elevation. When the water surface is at an elevation of 24 feet above MSL, water 
is probably at least two (2) feet deep over much of the marsh. 

• Stmctural Features 

Figure 4 depicts the locations of the Blue Cypress Marsh basins and their associated water control 
structures is contained in Figure 4. 

• FDMCA Sub-basin 

Forth Dnun Creek drains an area of Okeechobee County into the marsh from the southwest. T he 
C-52 floodway is located just east of the FDMCA boundary. Drainage facilities of the Florida 
T urnpike are within this sub-basin. 

• BCMCA Sub-basin 

Blue Cypress Creek and Padgett Branch Creek drain the area of Indian River County west of the 
BCMCA into Blue Cypress Lake. Levees exist along the west and south boundaries of the FFWCD 
where that district borders the BCMCA. Another levee beginning north of Blue Cypress Creek 
reaches to the Brevard County line on the west side of the BCMCA. A privately constmcted 
drainage stmcture is located at the northeast corner oft he BCMC A on the Brevard County line. 

• BCWMA Sub-basin 

East of CR 512, a levee exists along the no11h, east, and south boundaries of the BCMCA. 

• SJWMA Sub-basin 

On the east boundary of the SJWMA is canal C-65, located between two (2) levees L-75 and L-76. 
On the north boundary along the Brevard County line is levee L-74E. A gated spillway (S-96) is 
located in the northeast corner of the SJ\VMA and allows discharges into the C-54 canal during high 
flood stages. 
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• Flood Zones 

According to FIR1\.1s, all ofthe marsh is within the 100-Ycar floodplain. South ofSR 60 to the St. 
Lucie County line, no base flood elevation has been determined. From SR 60 to the south shore of 
Blue Cypress Lake, the base flood elevation varies from 28-29 feet NGVD. From the south shore 
to the north shore of Blue Cypress Lake, the base flood elevation ranges from 28 feet to 27 feet. 
From the north shore of Blue Cypress Lake to 2Y2 miles south of the Brevard County line, the base 
flood elevation ranges from 27 feet to 2G feet. Then from 2Yl miles north of Blue Cypress lake to 
Brevard County line, the base flood elevations ranges from 26 feet to 25 feet. No base flood 
elevations have been determined for the marsh areas along Blue Cypress Creek and Padgett Branch 
Creek. 

• Land Use 

This Basin was purchased by the SJR WMD for flood control and water conservation purposes under 
the Upper St. Johns River Basin Project. A fishing camp and county park are located on the west 
shore of Blue Cypress Lake. SR GO passes through the marsh fi ve 5Y2 miles north of the St. Lucie 
County line, while the Florida Turnpike passes through the marsh along the St. Lucie County line 
just within Indian River County. A five (5) mile unimproved county road connects the Blue Cypress 
Park to SR 60, but only a small portion of this road passes through the marsh. 

• Operating Entities and Jurisdictional Responsibilities 

Operation of the water management areas and marsh conservation areas is the responsibility of the 
SJR\VMD. The facilities along the Florida Turnpike and SR GO arc maintained by FDOT. C.R. 512, 
Blue Cypress Lake Park, and Blue Cypress Road are maintained by Indian River County. 

• Capacity Analysis 

The drainage capacity of the Upper St. Johns River Basin Project has been designed to reduce the 
100-year flood stage in the SJWMA to 25.3 feet NGYD and to 28.7 feet NGVD in the BC\VIVlA. 
The project's flood protection levees are designed to provide flood protection for the Standard 
Project Flood which has a return period in excess of 200 years. The project is forecasted to result 
in reductions of discharge into the C-54 canal by l 00 percent during a l 0 year/24 hour storm event 
and by over 60 percent during a I 00 year storm event. 
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• Water Quality 

Following are the water quality parameters for Ft. Drum Creek: 

Turbidity 2.0 lliUS pi I 6.1 A lkaliM ity 33 mgll. 

SDD 0.3 rn T-:-.1 1.1-1 mg!L Color 250 pcu 

TP 0.18 mg/L TSS 2 mgiL Uhlorophyl l I ui"L 

D.O. 4.0 mg/L • I'C 220 per 100 rnl• IJO.U. N/A 

Conduct ivi ly 190 ohms WQ I 5(J (f ;air) 

Following are the water quality parameters for the Ft. Drum Marsh: 

Turbidity 1.6 nlUS pi I 6.2 Alkali11ity 20n~L 

SDD 0.6 m TN 1.61 ma'L• Color 2'9 pcu 

TP 0.05 mg/L TSS 3.0 nli'L ('hlorollhyll 4u&fl 

D.O. 2.5 mg!L• FC N/A ll .O.ll. 1.6 mall 

Conductivity 325 ohms WQ I 56 (Fair) 

Following are the water quality parameters for Blue Cypress Lake: 

Turbidity 2.1 ntns pl-Ji 7.3 1\ lkalinity 39 mg!L 

SDD 0.8 rn II'N 1.20 mg/L Color lOO pcu 

TP 0.08 mg/L TSS 2.0 mgtL Chlorophyll 3u&fl 

D.O 7.4 tng!L FC I pc:r 100 ml B.O.I) 1.1 maiL 

Conduct i vi ly 289 ohrns TSI 46 (Good) 

Source: FDEP 305(b) Report ( 1996) • exceeds screening criteria 

St. Johns \Vater Control District Basin 

• Service Area 

The St. Johns Water Contro l District (SJWCD) includes 27,840 acres located between SR 60 and 
the St. Lucie County line and between the west boundary of the IRFWCD and the Range 38 
East/Range 37 East line. This area is 5Yz rniles north to south and varies from 7 to 8Yz miles east to 
west. The St. Johns Marsh borders the IRFWCD's west boundary. 
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• Natural Features 

According to the Soil Survey oflndian River County, the two main soil types that occur in this Basin 
are Widner-Rivicra-Manatee and Riviera-Pineda-Wabasso. The water table within this Basin ranges 
from two (2) feet above to one (1) foot below the ground surface. 

• Struc tural Features 

The SJWCD is divided by north-south lateral canals spaced every mile which connect to an east-west 
main flood\vay located along 9th Street SW (Oslo Road). Discharges are pumped into the Fort 
Drum Marsh Conservation Area (FDMCA) and the Blue Cypress Water Management Area 
(BCWMA) to the west and north, respectively. 

The SJWCD is surrounded on all four (4) sides by a perimeter dike elevated to 31 feet MSL. The 
main floodway levees are at 34 feet MSL on the east end and 31 feet MSL on the west end. A large 
reservoir covering an area of 2 3/4 square miles is located at the west end of the main floodway. 
North-south lateral canals with a minimum depth of eight (8) feet are spaced approximately every 
one (I) mile apart along the main floodway. Water levels in these laterals are controlled by pumping 
and gated culverts. The two (2) sources of irrigation water include rainfall impounded in the 
reservoir to the west of the mai n floodway which is regulated by gates and gravity flow from the 
FDMCA and the BC\VMA. 

• Flood Zones 

The entire district is located in the FIRM 1 00-year zone with no base flood elevations determined. 

• Land Use 

The district has been developed exclusively for citrus groves. There are no significant residential 
developments in this district. 

• Operating Entities and Jurisdictional Responsibilities 

Within th e district, the SJRWMD has jurisdiction and pe1mitting authority over uses involving the 
FDMCA and BCWMA. The St. Johns Water Control District (SJWCD) maintains the reservoir, the 
north-south lateral canals, the main floodway and two (2) bridges across the main floodway, and the 
graded marl roads within 60 foot roadway easements. The 60 foot roadway easements are located 
around the perimeter of each square mile block. Indian River County has no rights-of-way nor 
facilities in the district. 
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• Capacity Analysis 

The main floodway, the north-south lateral canals, and the pumping stations all have a design 
capacity capable of removing four ( 4) inches of runoff in 24 hours. 

• Water Quality 

Listed below is an average of the water quality parameters measured at the SJWCD spillway from 
January 1996 to January 1997: 

pi I 6 .1 

Turl>i<liLy 3.(J nlus 

TSS 4.5 mg/L 

B.O.D. 4.1 mg/L 

TN 1.7 rng/L 

TP 0.2 mg/L 

D.O. 5 5 rnr/1. 

Source: SJ\VCD/Enviromelrics ( 1997) 

Talbot Terrace Basin 

• Service Area 

This Basin is 4Yz to 5Yz miles wide and extends from the Brevard County line on the nor1h to the 
Okeechobee County line on the South. 

• Natural Features 

Between the Osceola County line and the western edge of the St. Johns Marsh, the surface elevations 
are about 40 feet NGVD. Blue Cypress Creek and Padgett Branch Creek drain into Blue Cypress 
Lake. 

"Poorly" drained soil series occurring within this Basin include Myakka-Immokalee and Myakka
Holopaw-Pompano. The Florindana-Delray-Holopaw series also occurs within this Basin and is 
classified as being "very poorly" drained. All of the basin drains east into the St. Johns Marsh. High 
water table elevations according to SCS Soil Survey range from one (I) foot below the ground 
surface to two (2) feet above the ground surface. 
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• Stmctural Features 

Other than SR 60, the Florida Tumpike, and ptivate ranches, no significant stormwater management 
facilities have been constructed in this Basin. 

• Flood Zones 

The l 00 year floodplain covers approximately 25 percent of the area in localized low areas spread 
throughout the basin. 

• Land Use 

The Talbot Terrace is primarily utilized for pasture land. There arc no significant residential areas 
within this Basin. The Florida Turnpike, SR 60, and Blue Cypress Lake Road pass through this 
Basin. 

• Operating Entities and Jurisdictional Responsibilities 

This Basin lies within the jurisdictional boundaries of the SJR \VMD. The FOOT is responsible for 
maintaining drainage facilities located along the Florida Turnpike and SR 60. Indian River County 
is responsible for maintaining drainage facilities located along Blue Cypress Lake Road. 

• Capacity Analysis 

Capacity for the Florida Turnpike and SR 60 drainage systems are designed to meet FOOT criteria. 

• Water Quality 

Following are the water quality parameters for Padgett Branch Creek: 

Turbidity 1.1 n1111 pH .5.6 Alkal inity 9msfL 

SOD 0.3 01 'PN 1.21 mg/L Color 500 pc;u 

Tl' 0.07mJ!L TSS 2.0mg/L Chlorophyll 3 ug' L 

D.O. 2.7 melt FC 320 per 100 ml • U.O D. 1.1 nli!I'L 

Conducl\vity 130 ohms WQI 36 (Good) 

• exceeds screening criteria 
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Following are the water quality parameters for Blue Cypress Creek: 

Turhidity 1.3 nt\11 pl-1 6.8 1\lkalinity l6~l 

SDD N/A TN 1 . .14 mJIL Color 250 pcu 

TP 0.06111@/L I TSS 2.0 mall Chlorophyll S11g/l 

D.O 2.2 mgtl• F(" Nil\ B.O.D. N/A 

Conduclivily 134 ohms WQI 56 (l'alr) 
I; 

" exceeds screening criteria 

Source: FDEP 305(b) Report (1996) 

The water quality parameters for Blue Cypress Lake are listed under the Blue Cypress Marsh Basin 
section. 

ANALYSIS 

The Indian River Farms Water Control District (IRFWCD) is the largest F.S. 298 Special Drainage 
District in the County and cmTently manages over two-thirds of the county's urban canal system. 
The Main Relief Canal discharges approximately 51 MGD of surface water per day into the IRL. 
Discharges from the North and South Relief Canals into the lRL average 20 MGD and 26 MGD, 
respectively. Combined, surface water discharges from its three (3) relief canals average nearly 100 
MGD. Notwithstanding, the amount ofwater discharged from the three canals varies by month and 
day, depending on such factors as agricultural use schedules and storm events. 

Water quality of discharges varies greatly according to several factors, including drainage area size 
and land use, duration and intensity of precipitation, and whether the drainage network is rural or 
urban. A rural drainage network usually consists of a semi-pervious surface, graded to direct nmoff 
into unimproved (open, permeable) canals or swales. Urban drainage systems often consist of 
impermeable, enclosed structures, such as pipes and culverts, which collect substantial amounts of 
nmoff from impervious, "urbanized" areas. Water quality from urban runoff is often of poor quality, 
since little, if any, natural filtration or percolation occurs. 

During periods of reduced precipitation, canal systems generally carry large volumes of irrigation 
water, much of which is withdrawn from the Floridan aquifer. However, during pc1iods of increased 
rainfall, these canals convey more stormwater nmoff, which results in a "flushing" of contaminants 
to the IRL. 
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An Engineering Drainage Study (EDS Phase III, Final Report) of 1982 described the lRFWCD canal 
system, which was designed and implemented in the 1920's for mral agricultural use, as insufficient 
to accommodate the increased stonnwater runoff created by expanding urbanized areas. 

Figure 3.E.8 displays the drainage canal network of Indian River County. 

Sebastian River \Vater Control District Basin 

Improve stormwater management facilities in Whitfield's subdivision. 

St. Sebastian River Basin 

Throughout this basin, there is need for improved maintenance of existing stormwater management 
facilities. 

Within the Roseland area, improvement of existing swales is required along 128th Street and Gibson 
Street. Also, utilization of retention/detention facilities will be emphasized to regulate discharge so 
that the capacity of the existing culverts under Roseland Road are not exceeded. 

Barrier Island Basins 

• Sub-basin B-1 (South Beach area) 

Stonnwater management facilities west ofSR A 1 A will upgraded to provide retention and treatment 
to improve the quality of stonnwater runoff out falling to the IRL. 

• Sub-basin B-2 (Town of Indian River Shores) 

Ongoing maintenance of private retention facilities is needed to ensure stormwater mnoff outfalling 
to the JRL is adequately treated. 

• Sub-basin B-3 (Ambersand Beach area) 

No existing needs have been identified for this sub-basin. 
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Comprehensive Plan Stormwaler Manapement Sub-Element 

Mainland IRL Basins 

• Sub-basin R-1 (South County) 

Along the Old Dixie Highway (CR 605) corridor, west of the FEC Railroad, drainage improvements 
will be made to provide for storage and positive drainage for a 25 year/24 hour storm event. This 
project will be included within the road improvement project for Old Dixie Highway. Also, drainage 
improvements are needed in the vicinity of 19th Avenue, north of 37th Street. 

Stormwater management facilities need to be upgraded in the following subdivisions: Midway 
Estates Mobile Home Park, Vero Shores, River Shores, Rockridge, and Country Club Pointe. 

• Sub-basin R-2 (Gifford/Wabasso) 

Improvements to stomnvater management facilities in the Gifford area (41st, 45th, and 53rd Streets) 
and along Indian River Boulevard are currently in the process of being upgri:ldcd. 

• Sub-basin R-3 (Roseland area) 

Outfall culverts beneath lndian River Drive will be replaced. Since additional discharge to the 
Indian River is not proposed, culvert sizes will not be increased. 

Indian River Farms \Vater Control District Basins 

For any culvert proposed to be installed in the District's sub-lateral canals, the District requires the 
following: 

~ RCP of 84 inches for all sub-lateral canals located within one-half {Yz) mile of a 
lateral canal (within (one) 1 mile of the Lateral "D" canal for sub-lateral canals D-4 
and D-5); 

RCP of 72 inches for all sub-lateral canals located between Y2 mile to one (I) mile 
of a lateral canal (between one (I) and two (2) miles of the Lateral "D" canal for sub
lateral canals D-4 and D-5); 

~ RCP of 60 inches for all sub-lateral canals located beyond one ( 1) mile of a lateral 
canal (beyond 2 miles of the Lateral "D" canal for sub-lateral canals D-4 and D-5). 

These sizes would give the sub-laterals near their original design t1ow capacity. 
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• Sub-basin C-l (North Relief Canal) 

Stormwater improvements are need in the following single-family subdivisions: Ponderosa Estates, 
King's Lakes Estates, and King's Musicland. Drainage problems will be corrected for the following 
arterials and collectors: 19th Avenue (North of 37th Street); 45th Street to 1'vfRC (West of the 
FECRR); and, the Intersection of U.S. Highway I and 42nd Place 

• Sub-basin C-2 (Main ReliefCanal) 

Drainage improvements are needed for the following subdivisions: 

... Laurelwood 

... Pinetree Park 

... Sixty Oaks 
... Indian River Estates 
... Kenilworth Estates 

• Sub-basin C-3 (South Relief Canal) 

Drainage improvements are needed for the following subdivisions: 

... Oslo Park (south ofOs\o Road) 

... Grovenor Estates 

... Indian River Heights 

... Steven's Park 

... Vero Beach Highlands 

Additionally, drainage at the intersection of Old Dixie Highway and 5th Street SW needs to be 
improved. 

Fellsmere \Vater Control District 

Most of the City of Fellsmere and the adjacent unincorporated areas experience drainage problems. 
The worst problem areas include: Massachusetts Avenue, South Oleander Street, and 89th Street. 

Listed on the following page in Table 3.E.l is the seven year schedule of improvements for 
stonnwater facilities. 
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Table 3.E.l 
I 

Stormwater Management Facilities 
Seven Year Schedule oflmprovements I 

ProjccllRcvcnu(• Sourcc FY 1997198 FY 199Si99 rY 1999/oo FY 2000/0 1 FY 200 1102 I'Y 2002103 FY 2003/04 R<:WI\UI! 

S\lU II:C 

Ro>c!Jnd \\'ater.;hcd Improvements - Swalc bcncrm.:nt $21)0,000 I\ 

Ycro Lak.: E~tatcs dratnJg.: improvements S\ 10,000 s 110.000 $60,000 $60,000 $60,000 $60.000 $60,000 1\ 

l lrgn.dc to rccommenJcd sir.cs :~II bridges & cul\'erlS within $25,000 $25,000 $25,000 $25.000 1\ 50'\. 
the IKJ:WCD Canal sy~lcm :IS existing culvertS dclcriorat.: L 50'. 

Scc<lndary dt'Jiniii£C: tmpi'O\'CJTll."'llS -15" to J6" dr~inagc pipes $25.000 .$25,000 $25.000 S25,000 $50.000 $50.000 :550.000 T ·25"-:, 
to ~-rvc cxi1Ling LftHiopn'lent RB- 15% 

u~s~• 

41 " Street drainage imprownll."'1lS S \00.000 T 

45" Street drainar;ll improvcnll."'llS $ 100,000 I 

37'·· Strl'Ct dr:~mat:<: improvements $300,000 I 

CR S 12 drain:tgc improvements $ 100,000 T 

56'. Avenue (n011h nfS.R. 60) drainag.c impnwcmcnts $ 10 ,000 I 

Gifford :trcl dr:~ 1nagc tmprovcmcnlS $200.000 $35.000 T 

12··' Street sublater'JI culvert l'fliargcmcnt $75.000 T 

~chastian River rlood plain $ 100,000 ·"' 
51{ ,\venue dr:tinar,e improvements $200,000 $500,000 .$250.000 T=51hu 

I ='\(r,. 

4'' Street dramacc tmprovC"mcnt~ $100,000 I 

4J'J Avenue drainage improvements $250.000 $250,000 1 
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Projt-clfRc•·cnut Sou rce 

U.S. lligh"OY Ill droinag.: impro•·c.:m~nts 

Highland Dri ve.: drainage 1mprovc.:n~t"Tl tS 

Oslo Rood (9 ' Strc.:cl SW) drain~gc improvc~cnL' 

Pinc.:crt:sl Subdi•·ision 

TOTAL 

R.:•·cnue Sources: A ·Special Assessment 
I · lmract Fo:"!> 
T- Transporution lmprovcm~nt 
L· One ( 1) pcrcc.:nt Local Option S:~lcs Tn 
RH • Revenue Bond 
U • Stom1\\'at<-1' Utility 

Community Development Department 

FY 1997/98 

SI.J-15.000 

ry 199Si99 FY 1999.'00 FY 2000'0 1 ~-y 2001 /02 

5150,000 

$200,000 

$100,000 

530.000 

$1,625,000 $610,000 $ 11 0.000 $210,000 
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Sourc.: 

I 

I 

T 

A I 

5 110,000 51 10,000 
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Comprehensiye Plan Slormwater 1\'lanagement Sub-Element 

Sebastian River Water Control District Basin 

The SR WCD must conduct an inventory of its basin and adopt level of service standards to reduce 
non-point source loadings. 

St. Sebastian River Basin 

Indian River County will complete drainage improvements along the CR 512 (Fellsmere Road) 
corridor within the City of Sebastian to provide for roadway improvements. Major drainage 
stlllctures passing nmoff perpendicular to the roadway will be designed to convey I 00-year storms 
to major Ooodways such as Collier Creek, and secondary drainage facilities will be designed for the 
10 year/24 hour rainfall event. For the 20-year planning period, this is the only drainage 
improvement planned by Indian River County within the City of Sebastian Watershed. No 
improvements are scheduled within 20 year planning horizon by Indian River County for the St. 
Sebastian River Buffer Preserve. 

Barrier Island Basins 

• Sub-basin B-1 (South Beach area) 

Since future development will consist of low density single-family residents, no long-range needs 
have been identified for this sub-basin. 

• Sub-basin B-2 (Town of Indian River Shores) 

No long-range needs have been identified for this sub-basin. 

• Sub-basin B-3 (Ambersand Beach area) 

No long-range needs have been identified for this sub-basin. 

Mainland IRL Basins 

• Sub-basin R-l (South County) 

The Channel "H" improvement project will drain the middle western portion of the sub-basin. 
lntergovenunental coordination will be necessary since both projects will require a connection to 
the fRFvVCD South Relief Canal (SRC). 
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Mainland IRL Basins 

• Sub-basin R-1 (South County) 

The Channel "H" improvement project will drain the middle western portion of the sub-basin. 
Intergovernmental coordination will be necessary since both projects will require a connection to 
the IRFWCD South Rel ief Canal (SRC). 

The area between the FECRR and the west boundary of this sub-basin is currently not served by an 
adequate stormwater management system. Major improvements will be made along 8th Street and 
12th Street. These improvements will be designed to mitigate the stormwater runoff from a 25 
yeari24 hour rainfall event, and provide retention/detention for treatment of stormwater nmoff. 

A significant opportunity exists to improve stormwatcr quality di scharge to the JRL from FOOT 
outfalls along U.S. Highway I by routing stormwater nmoffto mosquito control impoundments for 
retention and filtration. 

• Sub-basin R-2 (Gifford/Wabasso) 

Stormwater management will be improved at the intersection of U.S. Highway I and 42nd Place. 
Limiting future land usc densities combined with proper floodplain management teclmiques, 
including preservation of wetlands, and high finished floor elevations, will protect existing and 
future developments. 

• Sub-basin R-3 (Roseland area) 

Generally, stormwater management facilities in the vicinity of Roseland need to be improved and 
maintained. The City of Sebastian is currently in the process of planning the design of a regional 
stormwater management facility to serve the entire City. The main component of this facility, as 
proposed, will be a ±200 acre lake. 

Indian River Farms \Vater Control District Basin 

The following recommendations were presented in the IRFWCD report. 

" The District needs to be cautious of over sizing sub laterals which would increase 
flow to tl1e laterals and cause additional llooding of the laterals as well as additional 
nmoff for the District. 

Community Development Department Iudian River County 59 



Comprehensive Plan Stormwater· Management Sub-Element 

The inverts of proposed culver1s in the sub-laterals should be near their original 
design elevation. The invert of proposed culverts to be installed in the ridge area, i.e. 
areas between Lateral "A" and (Lateral "G" and Lateral "H") and between Lateral 
"B" and (Lateral "E" and Lateral "J") should have invert elevations of at least one (I) 
fool above the control gate's high elevation. This 111inimum high invert elevation of 
17.5 feet needs to be maintained to prevent now bypassing the radial gates. 

Because of road construction by Indian River County and others, on right-of-way 
adjacent to canals, the existing canal side slopes are too steep from a safety, as well 
as aesthetic, standpoint. Many of the sub-laterals will be culver1ed to eliminating 
side slope problems. 

The District should seek additional storage area to improve water quality treatment 
in the canals and to provide storage for quantity abatement. By setting aside 
approximately four (4) percent of aU new development for Water Management 
downstream of site discharge, the IRFWCD could improve water quality treatment, 
provide storage for quantity abatement, and provide additional irrigation water. 

.. Floodplain encroachment below elevations shown on the I 00 year stage/contour map 
will be prohibited. Any fill added under this elevation should be cut at a different 
location to provide the same storage for nood protection. 

.. County maintained culverts are to be replaced by new culverts sized in accordance 
with the 1988 study. Secondary drainage systems must be improved to convey site 
runoff to the IRFWCD system. Also, storage within the critical flood prone areas 
will be provided so that future development does not adversely impact the ability of 
the system to store nood waters. Finally, the IRFWCD must reduce now and 
nonpoint source discharge from the North, Main and South Relie f Canals. 

Fellsmere \Vater Control District 

The City of Fellsmere plans to develop a stonnwater master plan. 

A number of studies have been conducted by various government agencies. In assessing water 
quality of Indian River County, these agencies have made the following generalizations: 1) the 
presence of the "Narrows", located in the vicinity of Vero Beach, results in a decrease in water 
quality by increasing the residence time of various pollutants; 2) Extensive communities of 
submerged aquatic vegetation in the IRL function as a sediment stabiliz ing force to maintain water 
clarity and also to assimilate nutrients; and, 3) unpaved roads contribute heavy sediment loading to 
the IRL. Refer to the Coastal Management Element and the Conservation Element 
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for additional infom1ation regarding seagrass beds. 

Urban Stormwater Runoff 

Throughout the County, urbanized areas (particularly areas developed prior to regulations) contribute 
the highest pollutant loadings to the JRL. The City of Vero Bench and the City of Sebastian are (on 
a per acre basis) developed at higher densities and have more impervious surface area. Older 
developments in the unincorporated County, such as the Moorings development, Vero Beach 
Highlands subdivision, and Vero Shores subdivision, do not provide adequate treatment of 
stormwater nmoff. Figure 3.E.9 graphically displays the runoff characteristics of impervious surface 
areas. 

According to a SJRWMD report, there is a positive correlation between flow and the following water 
quality parameters: total nitrogen (TN), total phosphorous (TP), turbidity, total suspended solids 
(TSS), and fecal coliform (FC). In other words, an increase in flow results in an increase in 
mobilization and transport. There is a negative correlation for dissolved oxygen (DO) and alkalinity. 
A negative correlation attributes reduced flow to a decrease in dissolved oxygen and alkalinity. No 
correlation between increased flow and heavy metals was found. Therefore, reducing the overall 
amount of flow entering the IRL appears to have a positive effect on water quality. 

Agricultural Stormwater Runoff 

Generally, pollutant loading rates for pasture are two (2) to five (5) times higher than citrus or row 
crops. Also, a significant reduction in TP loadings could be achieved through improved nutrient 
management in the water control districts (SJR.J\1.\VD, 1994). 

Best Management Practices 

Non-stmctural best management practices (BMPs) are cost effective prevention-oriented measures, 
such as land use planning, preservation of wetlands and floodplains, education, and erosion control. 
Non-structural BMPs for agriculture include controlling the application of herbicides, pesticides, and 
fertilizers and implementing conservation plans, as recommended by the Natural Resource 
Conservation Service (NRCS). 

According to a SJR WMD report, the following reductions were attributed to the two most common 
structural BMPs, a vegetated conveyance system (grassed swale) and a wet pond. 
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Water Qu:~lity P<tram~ lcr Cir:~ss.:d Swalc Wet Retention Pond 

l'o t:~ l i\' itrogcn 15 •y,, 30 vj, 

Total Phosphorous 30% 50 % 

!Jiologicul Oxygen Demand 45 l!1o ()0 % 

Total Susp.:ndcd Solids 80 ~~. 80 %\ 

!- low 20 % 25% (evaporation) 

The above listed reductions were attributed individually to each BMP. When combined, the use of 
several BrvfPs results in more efficient removal of pollutants. According to the SJR WMD, each farm 
and water control district should develop its own BMP plan. 

Estimated and Projected Annual Pollutant Loadings 

Listed below are the current total annual non-point source pollutant loadings to the IRL for Indian 
River County: 

Water Q ua I ily J'aran~cl.:r TotaJ,\nnual !.oadin& (k(lfyr) 

Tota l Nllrogcn 363,589 

Totll Phosphorous 46.67'1 

l'otal Suspended Solids 7,937,393 

Biological Oxyg.:n Dcmaml 1,022.391 

Zinc 7,9}9 

Lead 10,))06 

Source: JRLNEP Final Tedmical Report ( 1994) 

Data from a l 994 IRLNEP study rate the non-point source discharges from Indian River County 
(Segment 3) as a significant impact to water quality of the Indian River Lagoon (JRL). A 
generali zed map of the existing and future non-point source loading areas of Indian River County 
is depicted in Figure 3.E.l 0. 

The IRLNEP Final Technical Report also contains area based pollutant loadings based on existing 
and future land use (20 1 0) for sub-basins. These data are contained in the Technical Appendix 
section of this sub-element. 
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ComprchcnsiYe I>Ian Stormwater :'\1anagement Sub-Element 

Surface Water Use Classifications 

All surface waters within the Aquatic Preserves in Indian River Cotmty have been designated by the 
FDEP as being either Class II - Shellfish Propagation or Harvesting, or Class Ill - Recreation/ 
Propagation and Management ofFish and Wildlife. Management standards for Class li waters are 
much more restrictive than standards for Class Ill waters. Class II water standards place more 
stringent limitations on bacteriological and chemical pollution. Class III_ water quality standards are 
intended to maintain suitability for sports and recreation, and production of diverse fish and wildlife 
communities. 

The portion of the IRL extending from approximately Grand Harbor south to the county line, and 
west of the Intracoastal Waterway (ICW) channel north of Wabasso Causeway is rated Class III by 
the FDEP. "Class II" waters (of better quality than Class III) are located north of Grand Harbor to 
the Wabasso Causeway, and east of the ICW north of the Wabasso Causeway (within the Pelican 
Island National Wildlife Refuge). The Class II waters within the refuge are conditionally approved 
for shellfish harvesting. Furthermore, the waters of the IRL within the unincorporated County, 
excluding m1ificial canals, have an FDEP-designated status of"Outstanding Florida Waters" (OFW). 
Figure 3.E.ll depicts the location of the areas of the IRL with a Class II and Class III designation. 

The water quality of Indian River County was documented in the l9_9__4_W_a~Qu.ali1y Assessm.e11t 
for.Jhe State ofFlo.rida (Section 305(b) Report) (FDEP, 1994). The status of waters within a basin 
or sub-basin was based on whether or not the particular receiving waterbody supports its designated 
use. The following categories were used by the FDEP to rate waterbodies: 

~ "GOOD" (meets designated use). All surface waters in the basin are supporting their 
use classification with no evidence of non-point source problems. 

"THREATENED" (meets designated use). All surface waters in the basin currently 
meeting their use classification. However, at least some of the surface waters within 
the watershed are not expected to support their designated use classification within 
five (5) years without future management activities. 

"FAIR" (partially meets designated use). Some, but not all, surface waters are 
supporting their designated use. 

"POOR" (does not meet designated use). All surface waters in the watershed are not 
supporting their designated use. 

The Section 305(b) Report classifies the overall water quality of the IRL within the County as being 
"fair". An explanation of the water quality parameters used to derive the overall water quality rating 
is contained in the Teclmical Appendix. 
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Comprehensive Plan Stormwater Management Sub-Element 

S_tormw~tte.LM.anag_em..e.nt Regula.tio.ru. 

Federal, state, regional and local regulations address two primary issues: ( 1) flood protection 
(quantity) and (2) environmental (quality) issues. Issues relating to coastal flooding hazards are 
discussed in the Coastal Management Element. The following section discusses and analyzes 
existing and proposed stormwater management regulations: 

Federal 

• Federal Emergency Management Agency (FEMA) 

The National Flood Insurance Program (NFIP) regulations address water quantity impacts of 
stormwater management. NFIP regulations require participating local goverrunent to adopt a flood 
protection ordinance. An adopted flood protection ordinance delegates authority to the local 
governments to regulate floodway encroachments, provide adequate flood protection for new 
development, and to eliminate the adverse flooding effects of the I 00 year storm event. Coastal 
High Hazard Areas (CHHAs) are further regulated so that storm surge damage is minimized. In 
return for the local government's participation in the NFIP, property owners can obtain flood 
insurance at reduced rates. 

In 1988, backwater analysis, computer modeling and storm surge analysis were performed by Gee 
and Jensen Engineers, Inc. to inventory, measure and analyze all of the major floodways throughout 
the County. This analysis amended the boundaries of the 100 year floodplain on the County's Flood 
Insurance Rate Maps (FIRMs). As a result, the County amended its Stonnwater Management and 
Floodplain Protection ordinance in 1990 to ensure proper local regulatory control. 

The principal weakness of the FEMA program is that it subsidizes development, excepting COBRA 
zones, in flood prone areas. By providing flood insurance that would not be available (at reasonable 
rates) from the private sector, the program encourages construction areas prone to flooding. 
However, the program is beneficial from the perspective that it ensures that constmction and public 
facility improvements in flood hazard areas are adequately floodproofed . Also, the l\TfiP provides 
teclmical data, applicable to all stormwatcr activities in the county. 

• U.S. Army Corps of Engineers (ACOE) 

The ACOE serves as the lead agency for regulating filling and dredging activities in wetland areas 
under the National Wetlands Protection Act (volume 40 ofthc Code of Federal Regulation). 

• Environmental Protection Agency (EPA) 

The U.S. EPA may, at its discretion, review and comment on dredge and fill permit applications. 
The EPA also administers the provisions of the Federal Water Pollution Control Act of 1972, 
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commonly referred to as the Clean Water Act (C\V A). The CW A established water pollution control 
programs with the objective to "restore and maintain the chemical, physical and biological integrity 
of the Nation's waters." Also, the CWA provided individual citizens the opportunity to initiate 
lawsuits to demand cleaner watersheds . 

The C\VA granted the EPA authority to delegate enforcement responsibility to individual states. In 
I 98 7, Congress amended the CW A under Section 402(p) to regulate storm water runoff under the 
National Pollutant Discharge Elimination System (NPDES) permitting program. In November !990, 
the EPA issued Phase II NPDES regulations which required medium-sized municipalities 
(population 100,000 to 250,000) to obtain a permit for the discharge of municipal stormwater. 
Although the EPA originally intended to complete Phase II NPDES pennitting by 1992, the EPA, 
in 1994, extended the deadline until2001 . In the interim, the EPA is to finalize Phase If rules, which 
outline the responsibilities of medium-sized municipalities, by March 1999. Notwithstanding, the 
U.S. Congress may, at its discretion, amend tl1e CWA before that time. 

State of Florida 

• Florida Department o f Environmental Protection (FDEP) 

Under Chapter 62-3, of the Florida Administrative Code, the FDEP regulates stormwater nmoff for 
water quality standards compliance. ln lndian River County, the formal pennitting program has 
been delegated to the St. Johns River Water Management District (SJRWMD) for implementation. 
The existing state regulations require the retention or detention of the fi rst inch of rainfall to remove 
a minimum of 80 percent of the annual average pollutant load. Stonnwater discharges to a 
waterbody designated as Outstanding Florida Waters (OFW) must remove 95 percent of annual 
average pollutant load. 

• St. Johns River Water Management District (SJRWMD) 

The existing regulations of the SJRWMD require that no new major development can occur unless 
the project complies with the following regulations: 

.,. Chapter 40C-4 F.A.C . 

.,. C hapter 40C-40 F.A.C. 

... Chapter 40C-42 F.A.C. 

An individual or general permit must be obtained for any dam, impoundment, reservoir, appurtenant 
work or works which exceed the thresholds identified in "SJRWMD Applicant's Handbook -
Management and Storage of Surface Waters". Jfoffs ite discharges are not altered, no permits are 
required. 
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The SJR WMD regulations are comprehensive in nature and are intended to manage the Sl. Johns 
River basin, an area encompassing pot1ions of 18 counties. The major ctiticism regarding SJR \VMD 
regulations are the exemptions and the lack of regulations for projects below certain thresholds; 
however, these weaknesses are not significant and do not warrant concern. 

• Florida Department of Transportation (FOOT) 

District 4 of the FOOT regulates connections to all FOOT stormwater facilities. Whereas the 
connection permit program is intended to regulate the quantity of stom1water nmoff, it also requires 
that the quality of the stormwater runoff be in accordance with state FDEP stormwater treatment 
criteria. 

The FOOT requires that an applicant calculate the critical duration of different rainfall events. 
However, many existing connections to FOOT outfall systems were allowed prior to permitting 
requirements, and retrofitting is not required. Therefore, some FOOT -managed roads such as U.S. 
Highway# I lack facilities to adequately address the quantity and quality of storm water runoff. 

Local 

• Indian River County 

Indian River County revised its Stonnwater Management and Flood Protection Ordinance (LOR 
Chapter 930) in 1990. The purpose of those revisions was to ensure protection of the County's 
development and natural resources through stonnwater and floodplain management ,and to reduce 
stonnwater pollutant loadings to the IRL. The County's Level-of-Service (LOS) standards 
established, in 1990, afford an adequate measure of tlood protection for life and property. 

LDR Chapter 930 requires all new development, including single-family dwellings, to have an onsite 
drainage plan capable of mitigating the impact of a 25 year/24 hour storm evenl. The county also 
has a requirement that, as redevelopment or expansions of existing buildings occur, stormwater 
deficiencies in terms of quality and quantity must be corrected. Following are local road protection 
LOS standards: 

~ 3 year storm/24 hour duration- no flood encroachment outside existing easement and 
right-of-way (ROW) limits; 

~ 10 year storm/24 hour dmation - limited encroachment of stormwater in front and 
rear yards; 

~ 25 year storm/24 hour duration - greater encroachment of stormwater in front and 
rear yards with no minor street flooding (2 inch maximum); and 
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100 year stonn/3 day duration - some street Oooding, but no flooding of existing or 
proposed residences 

The current LOS standard for drainage basins is the 2 year/24 hour storm event. LOS standards, 
however, have not yet been implemented for all of the drainage sub-basins within the county. 

Additional provisions in the Land Development Regulations (LDRs) relating to stormwater 
management include: 

" All zoning districts have provisions regulating the minimum amount of open space 
and the maximum amount of impervious surface area for all parcels. 

" All new developments are required to provide on-site stormwater retention/detention. 
Retention/detention and filtration must be provided for the first one ( l) inch of 
rainfall. Furthermore, all stonnwater ponds greater than one-half (Y2) acre in size are 
required to provide a minimum 30 percent littoral zone coverage. 

The county has an adopted Wetlands and Deepwater Habitat Protection Ordinance. 
The purpose of this ordinance is to preserve the functional aspects of wetlands 
located throughout the county. 

" The county has buffer setback requirements for properties adjacent to the Indian 
River Lagoon and the St. Sebastian River. 

The Environmental Planning section requires an erosion control plan, incorporating 
Best Management Practices (BMPs), to be submitted prior to the issuance of a land 
clearing permit. 

The County Public Works Department has a full-time Registered Professional Drainage Engineer 
to review all drainage plans for code compliance. The county also has stormwater computer 
software to check each design when warranted. 

In response to new Rule 9J-5.011(2)(c)(5), Objective 6 has been revised to address the establi shment 
of Water Quality Level-of-Service standards (WQLOS. WQLOS will be based on the Pollutant 
Load Reduction Goals (PLRGs) currently under development by the SJRWMD. 

• F.S. Chapter 298 Special Drainage Districts 

The IRFWCD, SRWCD, FWCD and SJWCD have regulations for permitting connections to district 
canals. To date, the IRFWCD is the only water control district in the County that has adopted level
of-service standards for pipe and culvert sizing. 
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• Incorporated Municipalities 

The cities of Vero Beach, Sebastian, and Indian River Shores have stormwater regulations that 
contain stormwater quantity and quality perfonnance criteria requirements. Currently, the City of 
Vero Beach has a well equipped and well qualified staff to conduct the city program. The remaining 
municipalities have limited staff and resources to regulate stonnwater. As previously mentioned, 
the City of Sebastian is in the process of developing a stormwater master plan and implementing a 
user-fee based stormwater utility. The City of Fellsmere became a participant in the NFIP in 
October 1993. Recently, the City expressed an interest in upgrading its stormwater management 
facilities. 

• Private Property Owners Associations 

Many private developments have established property owner associations which enforce deed 
restrictions associated with private stormwater systems. These regulations pertain to maintenance 
and special assessments for drainage improvements. 

Ultimately, any and all land use within a watershed will have an effect on the water resources of that 
watershed. A comprehensive watershed management approach recognizes the importance of 
integrating land use, infrastructure and stormwater management throughout an entire watershed. The 
primary components of a comprehensive watershed management program include: developing a 
stonnwater master plan, establishing a dedicated funding source, such as a stormwater utility, and 
actively managing stormwater facilities. When combined, these components can be effectively used 
to mitigate existing flooding, erosion and pollution problems; to anticipate future problems and 
needs; and, to take advantage of oppor1unities to improve flood control and enhance environmental 
quality using economies of scale. (Dcbo and Reese, 1995) 

Stormwater Master Planning 

In order to develop a stormwater master plan, a comprehensive inventory which documents the 
location, capacity and condition of all stormwater facilities within the County must first be 
conducted. This inventory is then used to evaluate the effectiveness (quantitative and qualitative) 
of existing stormwater management facilities and to identify existing and potential problems, needs, 
opportunities and constraints. 

Once completed, a comprehensive inventory could be used to fom1 the basis for establishing a 20 
year drainage improvement program, as mentioned in Objective 3. Also, an inventory could be 
stored in a Geographic Inf01mation System (G.I.S .) format to enhance stonnwater modeling 
capabilities by providing the ability to conduct "what- if' analysis. Furthermore, a G.I.S. would 
allow the County to improve storage of maintenance records, and offer additional intangible benefits. 
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The final step moves from inventory to development of goals and objectives. The Local 
Government Comprehensive Planning and Land Development Regulation Act and Chapter 9J-5, 
F.A.C. require the County to adopt Level-of-Service (LOS) standards for stoml\vater management 
facilities. These stormwater LOS standards must address both stormwater quality and quantity and 
should be expressed as an allribute of a watershed, rather than an attribute of a facility. 

Most of the objectives regarding Flood Protection Level-of-Service are already contained in Chapter 
930 of the County's Land Development Regulations (LDRs) as well as the Goal, Objectives and 
Policies section ofth.is sub-element. These FPLOS standards will be utilized to identify deficiencies 
in capacity, and to approve or deny new development projects. Furthermore, FPLOS standards will 
be used to target specific capital improvements, and to plan for future development. 

Although the County has adopted FPLOS standards, the County does not have adopted Water 
Quality Level-of-Service (WQLOS) standards for stormwater. Rather than developing its own 
WQLOS standards, the County will develop WQLOS standards based upon the Pollutant Load 
Reduction Goals (PLRGs) currently being developed by the SJR \VMD. Once established, the 
WQLOS will be used to target needed retrofits to existing stormwater management facilities, and 
to ensure that future developments remain in compliance with St. John's River Water Management 
District (SJR\VMD) and Florida Department of Environmental Protection (FDEP) regulations. 

Once goals and objectives have been finalized, actions are prioritized and implemented. Planning 
solutions are long-range prevention-based measures, such as floodplain preservation, zoning 
regulations, or regional detention facilities. Engineering solutions usually focus on ex isting needs 
and remedial actions, such as improvement of secondary drainage Jacilities. (Debo and Reese, 1995). 

According to Policy 2.5 of the 1990 Drainage Sub-Element, the County was supposed to have 
developed a comprehensive stormwater plan by 1994. Furthermore, Policy 2.5 stated that 
implementation of the stormwater master plan should have begun by June 1995. Due to resource 
constraints, the County was unable to develop a stormwater master plan within the original time 
frame. However, Indian River County will begin developing a sto rmwater master plan by the year 
2000. 

Funding 

To effectively implement a stormwater management program, the County must establish a source 
of funding dedicated exclusively to stormwater management. Furthermore, the County will explore 
the feasibility of phasing out the present practice of funding stormwater management through the 
MSTU fund. General revenue should be replaced with dedicated funding sources including: bonds, 
impact fees for new developments and a stormwater utility. 

A stonnwater utility assess a user fee based the stormwater runoff characteristics (i.e. size and 
amount of impervious surface area) of a particular parcel. Credits can be given for the use of Best 
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Management Practices (BMPs). (Livingston and McCarron) A stormwater utility would be 
sufficient to fund minor projects and ongoing maintenance. However, large-scale projects, such as 
building a regional stonnwater facility, would be funded by bonds development impact fees, and 
cost-share grants. 

Furthermore, by having an adopted stonmvater master plan, the County would be more successful 
in securing dedicated funding sources, such as EPA Section 319 Grants and Surface Water 
Improvement Management (SWIM) funds from the SJR\VMD. Otherwise, the ability to obtain 
funding sources from state and federal agencies will be reduced. State and federal cost-share funds 
would be applied towards to improving water quality by retrofitting existing stormwater facilities. 

Maintenance 

Maintenance of stonnwater management facilities is the responsibility of an entity operating within 
a particular sub-basin. As a result, some public and private stormwater facilities are not being 
maintained to their design capacity at the present time. Additional stormwater facilities will more 
than likely experience a similar situation as they continue to age. 

The stonnwater management facilities under the County's jurisdiction are maintained by the Road 
& Bridge Department. According to the Public Works Department, many of the drainage-related 
problems throughout the County can be attributed to a lack of maintenance of secondary drainage 
facilities, such as secondary swales and culverts. However, most of these problems remain 
unidcnti fied until the occurrence of a storm event. Once a storm event has occmTed, the County's 
Road & Bridge Department reacts to complaints submitted by the public. 

A pro-active approach would be the most beneficial and cost-effective method of improving short
teml problems throughout the Cmmty. To ensure stonnwater facilities continue to function properly, 
the County will establish defined levels of maintenance and conduct inspections of private as well 
as public facilities on a routine basis. County-operated maintenance, including abandonment of 
facilities associated with residential developments, will be initiated when private maintenance fails. 

GOAL, OB.JECTIVES, AND POLICIES 

GOAL 

Provide a drainage system for Indian River County which reduces the risk of property damage 
and inconvenience from long term flooding, promotes stormwater recharge of the shallow 
aquifer, reduces stormwater pollutant loading of the Indian Rh'er Lagoon and receiving 
waters and provides proper floodplain management. 
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OBJECTIVE 1 Eto_o_d__f_r_oiedio.n 

By 2020, all existing and new development in the unincorporated section of Indian River 
County will be protected from flooding from a 25 year/24 hour storm event. 

.E_olic.y___l.l_: The county hereby adopts the following level-of-service standard for all new 
drainage systems within the unincorporated county: New development requiting major site 
plan approval or subdivision platting shall constmct a drainage system capable of 
mitigating the impacts of a 25 year/24 hour design rainf<11l event using the Natural Resource 
Conservation Service (NRCS) Type 2 modified raint~lll curves. Post development runoff 
shall not exceed pre-development nmoffunless a maximum discharge rate has been adopted 
for the applicable drainage basin and the discharge does not exceed that rate. If a maximum 
discharge rate has not been adopted for the applicable basin, post development discharge 
may not exceed pre-development discharge. 

£..oliqu..2.:. The finished floor elevation of any new buildings constntcted within a flood 
zone, as designated in the 1989 Ee.d..er.aLEmr.rg_en.c.X-Manag_ement Agency (FEMA).._El.Qo.d 
Insnnc.e....S..tu.d.}':..-=_ln.dian R i v e.LC<ll.llll):..J:'Ull.Ll.nc.o.rp_o.rate.d__Ar_e.as, sha II be subject to the 
following requirements: 

~ "AE'' zone- stmctures must be elevated a minimum of six (6) inches above the base 
flood level; 

"A" zone- structures must be elevated a minimum of 18 inches above the crown of 
the road or at the elevation required by the DHRS, whichever is higher; if no base 
flood data are available, the structure must be elevated at least three (3) feet above 
the highest natural elevation or the ground surface prior to construction next to the 
proposed walls of the stmcture; 

"VE" zone - structmcs must be elevated so that the bottom of the lowest horizontal 
structural member of the lowest floor is elevated one-half ( l/2) foot or more above 
the base flood level. 

Mi.c.~ The county shall ensure that adequate stormwater management facilities are 
constructed and maintained to prevent major tlooding of the road network of Indian River 
County during storm events . 

.E_olic~ All new storm sewers discharging into any canal or receiving water body shall 
be designed to convey the permitted discharge after tailwater conditions are considered . 

.Eolk.X-LS; All major bridges shall be designed to withstand a l 00 year/3 day storm event. 
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£ulk.~ Prior to the issuance of a Land Development Petmit, the county shall require all 
culvet1s within all F.S. Section 298 Drainage Districts' rights-of-way or easements be sized 
and approved by the appropriate district. · 

£..olic.x...J_..I: Within all new subdivisions, wide backJot and front yard drainage easements, 
as well as side lot swales to provide for localized runoff routing will be required where 
centralized retention/detention facilities are not provided. 

£olic.x.L8...:. The county shall require all new stormwater management facilities that outfall 
to a F.S. Section 298 Drainage District canal be completed prior to the issuance of a 
certificate of completion. 

OBJECTIVE 2 

By 2010, all drainage basins in Indian River County shall, at a minimum, meet the Flood 
Protection Level of Service (FPLOS) for a 10 year/24 hour storm event. 

£..oli.c.)!.21: ln existing developments, the county will reconstruct existing drainage systems 
and restore design capacity when road paving is programmed under the county's Petition 
Paving Program. 

£olic..)1_2..2_.:. By 20 l 0, all existing roadways in the county shall be improved to meet the 
following level-of-service standard: 

I. Minimum road crown elevation for ex1stmg roads shall be raised during 
resurfacing/rebuilding to the flood elevation resulting from the 2 year/24 hour storm 
event on local streets. 

2. The center two lanes of rebuilt roads must be at or above flood levels resulting from 
a I 0 year/24 hour stonn event on Arterial and Collector roads. 

fulkX-13...:. All drainage basins will meet the following level-of-service standards: 

• By 2000 - 2 year/24 hour storm event; 
• By 2005 - 5 year/24 hour storm event; 
• By 2010 - I 0 year/24 hour storm event 

£olk.Y-2A: The county shall require all new development sites to be designed with retention 
systems capable of accommodating 1.25 times the impervious surface area, or 0.5 inches 
times the project area. 
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f.olic.x.-2..5__: By 2002, the county will adopt a Stormwater Master Plan. Ln developing the 
Stormwater Master Plan, the county will analyze each basin in the unincorporated county, 
identify existing conditions and problems in each basin, and identify projected growth in 
each basin. As a result of that analysis, the county will identify a design stom1 parameter, 
discharge rate, land use allowance, and structural improvement plan for each basin. The 
county will coordinate with the City of Sebastian, and will prioritize analysis of the areas 
within and adjacent to the St. Sebastian River basin. 

£..<ilicy_2_._6..:. To ensure stonnwater management f<1cilities function properly, the county will 
establish defined levels of maintenance for public and private stormwater management 
facilities, and will conduct inspections on a routine basis. 

fulli: . .x-.22 The county will, through its land development regulations, require existing uses 
undergoing redevelopment to meet the new development requirements for stonnwater 
management. 

E.llikx2...8.:. The county will continue its activities to retrofit the Vero Lakes Estates drainage 
system. 

E.olk_X-2.9_: By 2002, the county will conduct a comprehensive inventory of all storm water 
management facilities in all of the drainage sub-basins under the county's jurisdiction. 

Mc.)L.2.l_O.: By 2002, the county shall establish a Geographic lnfotmation System (G.I.S.)
based inventory of all stonnwater management facilities under the county's jurisdiction. 

OBJECTIVE 3 Capita I Imp r..ox_e.mf.llls 

By 2002, Indian River County will have an adopted Stormwater Master Plan, whicb will guide 
all improvements to stormwater management facilities in Indhm River County over a 20 year 
time frame. 

£..uli.c.J'_J_._L Stoml\vater Management Facility Improvements shall be included within the 
Indian River County Infraslmcture CIP, as outlined in Table 3.E.l of the Stonnwater 
Management Sub-Element und Table 6.22 of the Capital Improvements Element. A 20 Year 
Improvement Program for stormwater management facilities will be included as part of the 
Indian River County Stormwater Master Plan, once adopted. 

£..olic_)i_3..2.: In all major transportation improvement projects, the county shall include 
stonnwater management facilities to serve the discharge needs of developments existing at 
the time of the improvement project within the upstream watershed area. Funding shall be 
included in the Transportation CIP. 
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£.o..l.li;p__.3~ Proposed capital improvement projects shall be evaluated and ranked according 
to the following priority level guidelines: 

" Level One- whether the project is needed to protect public health and safety, to fulfill 
the county's legal commitment to provide drainage facilities and services, or to 
preserve or achieve full use of existing facilities. 

" Level Two - whether the project increases efficiency of use of existing facilities, 
prevents or reduces future improvement costs, provides service to developed areas 
lacking full service or promotes in-fill development. 

... Level Three- whether the project represents a logical extension of facilities within 
a designated drainage basin. 

£.olli;_x..J~.4.:. By 2002, the county shall consider establishing a st01mwater utility to fund 
maintenance and improvements of existing stormwater management facilities. 

OBJECTIVE4 lnte.rg.overnmentaLCoordina.tio.n 

By 2000, Indian River County will have established formal cooperative relationships with the 
incorporated municipalities and F.S. 298 Special Drainage Districts having jurisdiction in 
Indian River County. 

p_ofu:_~ County staff will attend meetings of federal, slate, regional, and local agencies 
whjch have stormwater jmisdiction within the county. 

ful.k.~ By 1999, the county, in cooperation with the SJRWMD, shaH request a formal 
meeting with representatives from all of the F.S. 298 Special Drainage Districts in the county 
to discuss the following issues: conducting comprehensive basin inventories, adopting 
maximum discharge limitations, and setting level-of-service standards for water quality and 
flood protection. 

£.olicx..A •. 3..: The county will continue to include representatives from F.S. 298 Drainage 
Districts on its Technical Review Committee. 

E.o.lic_xA.A;. The county will coordinate with applicable local governments and F.S. 298 
Drainage Districts to provide notification to appropriate entities of development having 
potential impacts on another jurisdiction. 

ED.li.c_)'..A..S...:. The county shall coordinate with the SJRWMD, and encourage the municipalities 
within the county to adopt stonnwatcr master plans. 
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OBJECTIVE 5 he.s..en.a.tion of Flo_o_d.Jllains .... and__.E.lo_o_dml~ 

By 2002, the county will have adopted a comprehensive floodplain management plan approved 
by the Federal Emergency Management Agency (FEMA). 

E.o.l..k.~_._L The county shall prohibit encroachments, including fill, new construction, 
substantial improvements, and other development, within a county adopted regulatory 
floodway, as.jdentifie.d.in_the.....data__s_e_c.tioll..i>Lthis_.s_u.h=cle.m.ent, that would result in any 
increase in flood levels during the occurrence of a flood disch<~rge, unless specifically 
approved by the Administrator of the Federal Insurance Administration under the provisions 
of 44 CFR 65. 12, as amended. 

E.uli..c.x.-52: By 2003, the county shall preserve a minimum of 1,000 acres located within the 
l 00 year floodplain. 

E.cl.ii:_y'-.5...3...:. For any structures or fill placed within the l 00 year floodplain, an equal volume 
of storage capacity must be created for any volume of the base flood that would be displaced 
by fill or structures, except for the following instances as more specifically described in LOR 
Chapter 930: 

,.. development projects within the floodplain along the Indian River Lagoon granted 
a waiver by the county upon showing the development will not create material 
adverse impact on flood protection; 

,.. subdivided lots less than one (l) acre in size existing prior to July l, 1990; 

" development projects located in the St. Johns Marsh, when granted a cut and fill 
waiver by the county based on lack of material adverse impact; or 

development within the Vero Lake Estates Municipal Services Taxing Unit (MSTU) 
for which a cut and fill waiver has been granted by the county. 

£o_fu;_y_5A_:_ The county will preserve the natural functions and values of wetlands by 
implementing the policies listed under Objective 5 of the Conservation Element. 

OBJECTIVE 6 

Consistent with Objective 2 oftbe Natural Groundwater Aquifer Recharge Sub-element, there 
will be no reduction in the availability of groundwater from the surficial aquifer through 2020. 
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£..olic.~6.J.: The county will continue to require on-site retention/detention in accordance with 
SIR WMD and FDEP performance standards, as outlined in the Storm water Management and 
Flood Protection ordinance. 

£..oli.c.)'"....6..2.:. The county will continue to require reuse of stormwatcr runoff for irrigation of 
golf courses and other deve lopments with wet detention/retention ponds with a surface area 
greater than one ( l) acre. 

OBJECTIVE 7 Stonnwa.te.r_Q_u.~ 

Consistent with DCA Rule 9J-5.011(2)(c)(S), the county will adopt Water Quality Level of 
Service (\VQLOS) standards by 2000. \VQLOS standards will be based on Pollutant Load 
Reduction Goals (PLRGs) currently being developed by the SJR\VMD. 

£..olic.~ The county shall cooperate with the IRLl\TEP, SJRWMD, FDEP, DHRS, Marine 
Resources Council (MRC), and other organizations in conducting an inventory pollutant 
loadings to the Indian River Lagoon (IRL). 

£..olic.~ The county will reduce the loading of suspended solids within stormwater nmoff 
by paving unpaved county roads within developed areas where the roads' drainage systems 
discharge into the IRL. 

£..oli.c.ti.3...; The county will continue to require applicants to submit an erosion control plan 
prior to issuance of a land clearing permit. 

£..o.li.c.~ The County will continue to operate a street sweeping program for county roads. 

P.olic.J-2.5..: Indian River County will continue to require sodding or grassing of steep slopes 
constructed in conjunction with all Transportation Improvement Projects. 

£..<ilic.a6.:. In accordance with Program Goal I of the Indian River Lagoon Comprehensive 
Conservation and Management Plan ( 1996) and Goal I of the Surface Water Improvement 
Management (SWIM) Plan ( 1991 ), the county shall reduce the amount of non-point source 
pollution entering the Indian River Lagoon by applying for SWIM fu nds and Section 319 
Grants to improve the pollutant removal of efficiency of existing stormwater management 
facilities and, where feasible, to constmct new regional stormwater management facilities. 

P.ok.~ The county shall eliminate all point sources of pollution from private sewer 
plants and septic tanks contributing to water quality problems and nutrient enrichment of the 
Indian River Lagoon and the Upper St. Johns River Basin (as indicated in the Sanitary Sewer 
Sub-Element policies) by: 
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• Continuing to expand sanitary sewer service within the Urban Service Area; 

Requiring annual evaluation of private sewer plants; 

• Requiring monitoring of septic tanks; 

• Reusing irrigation quality wastewater for spray irrigation; 

• Requiring new developments to connect to a regional wastewater treatment facility; 
and 

• Other policies contained the Sanitary Sewer Sub-Element. 

E_oli.c_y_L8..:. In compliance with the Indian River Lagoon Act of 1990, the county shall 
continue to prohibit the discharge of effluent from domestic wastewater treatment plants into 
the lndian River Lagoon. 

£ufu:_)L1.9_:_ The county, in cooperation with the Indian Ri ver Soil and Water Conservation 
District (IRS\VCD), shall require all new groves and replanted groves to implement 
conservation plans, and non-structural best management practices (BMPs). Non-structural 
BMPs, as defined by the Natural Resource Conservation Sen,ice (NRCS), include land use 
planning, preservation of wetlands and floodplains, education, and erosion control. 

E_olic~al.D.: Until WQLOS standards are adopted, the county will continue to require as a 
minimum, retention of the first one (1) inch of rainfall prior to ofT-site discharge. Consistent 
with Chapter 17-25.025(9), F.A.C., an additional 50 percent treatment (1.5 inches) is 
required for all direct discharge into the Indian River Lagoon due to its designation as an 
Outstanding Florida Water (OFW). 

E_oli.c.y 7.11: All existing uses shall meet the adopted WQLOS at time of redevelopment. 

Eolic.y 7.12: The county will require all new surface water bodies to include littoral zones 
for created surface waterbodies greater than one-half(l /2) acre. 

OBJECTIVE 8 L.an.d_U..s_e 

Through 2020, all land uses and land use densities within Indian River County will be in 
compliance with the Future Land Use Plan map. 

E_olic_y_&.l: The county will allow only low density land uses in areas designated as flood 
prone (within the I 00 year floodplain) as depicted on the Future Land Use Map. The only 
exception is where platted subdivisions were developed prior to existing regulations. 
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Eolic.x.--8--.L The county will assess the drainage capability of all lands proposed for a change 
in land use designation and not approve land use changes where drainage service levels will 
not be met. 

E.olk.x.--8...3...:. The county shall promote infill development by improving and maintaining the 
existing drainage facilities in the developed areas of the county. 

PLAN IMPLEMENTATION 

An important part of any plan is its implementation. Implementation involves execution of the plan's 
policies by taking actions and achieving results. 

For the Stmmwatcr Management Sub-Element, implementation involves various activities. While 
some of these actions will be ongoing, others are activities that will be taken by certain points in 
time. For each policy in this element, Table 3.E.2 identifies the type of action required, the entity 
or entities responsible for taking the action, the timing, and whether or not the policy necessitates 
a capital expenditure. 

To implement the Stormwater Management Sub-Element, several types of actions must be taken. 
These include, but are not limited to: development of new stormwater facilities, 
upgrading/retrofitting existing stonnwater facilities, revising land development regulations and 
ordinances, adopting pollutant load reduction goals (PLRGs), intergovernmental coordination and 
execution of interlocal agreements, establishing a stonnwater utility, and development and adoption 
of a storm water master plan. 

Overall plan implementation responsibility will rest with the Public Works department. Besides its 
responsibilities as identified in 3.E.2, the Community Development Department has the additional 
responsibility of ensuring that other entities discharge their responsibilities. This will entail 
notifying other applicable departments of capital expenditures to be included in their budgets, 
notifying other departments and groups of actions that must be taken, and assisting other 
departments and agencies in their plan implementation responsibilities. 

EVALUATION & i\•IONITORING PROCEDURES 

To be effective, a plan must not only provide a means for implementation; it must also provide a 
mechanism for assessing the plan's effectiveness. Generally, a plan's effectiveness can be evaluated 
by the degree to which lhe plan's objectives have been achieved. Since objectives are structured, to 
be measurable and to have specific time frames, the plan's objectives are the benchmarks used as a 
basis to evaluate the plan. 

Table 3.E.3 identifies each of the objectives of the Stormwater Management Sub-Element and the 
measures used to evaluate progress in achieving these objectives. Most of these measures are 
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quantitative, such as adopted pollutant load reduction goals, improvements to existing stormwater 
management facilities , and adopted intergovernmental coordination mechanisms. Table 3.E.3 also 
identifies an anticipated time frame associated with meeting the objectives. 

The Conununity Development Department staff will be responsible for the overall monitoring and 
evaluating the Stonnwater Management Sub-Element. T he Community Development Depat1ment 
will coordinate with the Public Works Department to obtain infom1ation regarding facility capacity, 
capital improvement projects, and flood protection level-of-service. Also, the Community 
Development Depat1ment w ill assist the Public Works Department in developing a Stormwatcr 
Master Plan. 

While monitoring will occur on a continual basis, formal evaluation of the Stonnwater Management 
Sub-Element will occur every five (5) years in conjunction with the Evaluation and Appraisal of the 
Comprehensive Plan. Besides assessing progress, the Evaluation and Appraisal Report (EAR) will 
also be used to determine if the Stonnwater Management Sub-Element's objectives and policies 
should be maintained, revised or deleted. In this way, the monitoring and evaluation of the 
Stonnwater Management Sub-Element will provide a means of detem1ining the degree of success 
of the plan's implementation, as well as, providing a mechanism for eva luating needed c hanges to 
this Sub-Element. 

TABLE 3.E.2 
Stormwater Management Sub-Element Implementation Matrix 

Policy T>1'c of Action Responsibility Timing Capital Expenditure 

1\dopt 25 ycar/24 ho ur >torrn event of LOS swndanl 
1.1 ior :Ill new drainage syst.crns Public Works Onr,o ing NO 

Public Works/Corrunun ity 
1.2 Rcgul01h: con>truction in Fl o~1A t1ood zones Dcvclopn~.:nt Dep:ltln~.:n t Ongoing NO 

Ensuru adequate SWM fac ilities arc constructed anti 
1.3 rrAint:Jincd to prevent street floo<Jiog Public Works Ongoi ng YfS 

Dcsir,n s lonn sewers to conv<!y discharge after 
1.4 tailwatcr condlliAns ar~ considered Public Work> Ongo)ng NO 

1.5 Design bridges to withstand l 00 ycar/3 day storm Public Works Ongoing NO 

Public Works"iFS 298 
1.6 Coordinat.: sizing o f culver!~ with FS 2'il$ Distric ts Special Districts Ongo;ng NO 

Require wiuc drainage cascn~cnl.s 111 suhdivtsions 
1.7 without rctenlionidctcntion fit<.:iliti~s Public Worksll'lanning Ongoing. NO 

RL·quirc all SWM facilities out falling 10 FS 29X 
1.8 Distric t canals be completed prior to C.O. issuance Public Work~tPiann ing Ongoing NO 
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Policy Type of t\Ct lon R.:spons1bility Timinr, Capital [xpcmlitun: 

Reconstruct existing dralnag.: syst;:rru and restore 
d..:sit,'Tl capacity of roads und.:r Petition Pavmg 

2.1 program Pubhc Works Ongoing YES 

2.2 Improve LOS standards for roads Public Works 2010 YES 

2.3 LOS standards for all dn'linat;,c basin,; l)ublic Works 201 0 YES 

Require new dcvdollmcnt ~tks to accomn:odate 
1.25 times the impervious $urJ:Kc area or 0.5 inches 

2.4 tirr.cs tile project area. Public Works Ongoing NO 

2.5 Adopt Stormwatcr ~-la.~tcr Plan Public Workstl'l:mning 2002 NO 

[>tahlish dciin.:d leve l:; of ma1nt.:nanc.: ;md conduct 
2.6 routillc insp.:ction.~ ofSWM facilities Publ i.: Works Ongning l\0 

R.:quirc existing dc,'ciOp lr.cnts undergoin~: 
rcdcvclopn:~nt to n:ect rcqulrCIT.<:nts h1r new 

2.7 dcvclopn:.:nt Public Works'Pbnning Onzoing NO 

2.S Rctroiit Ycro Lake F.stat~s drainage system Puhlic Works Ongoing YES 

Conduct inventory of SW:-.·1 ff!CIIitics under county 
2.9 jurisdiction Public Works 2002 NO 

Establish a G. I.S.-bascl1 inv~ntory ol SW:-.1 facilitic> 
2 .10 under cmmty j uri•uktion Public Works 2002 NO 

Include SWM !'acility impro\'CIT.Cnt progr.1111 in the 
3.1 lnlrastructur~ capital improvements plan l'ubhc Works/Planning 1998 NO 

Include dr;~in~gc facilities to serve up~trcam 
watershed :n~~ for all majnr tronspo rtation 

3.2 improvement projects Public Works O ngoin:; YES 

3 3 Establi sh priorities for capital improvcrr .cn ts proj~cts Public Works Ongoing YES 

3.4 Con.s1der c~tahli~hinG o stonnwah:r utility fund Public WorbiPJanuing 2002 NO 

1\ncnd n~c·cting.> of state, federal. r.:g.ionol, and local 
4 I g.overniT.cnt agencies Public Works Ongoing NO 

Request formaln:ecting with SJ.RW:-.·tD and FS 298 SJRW:-.·IDil'ublic Worksl 
4.2 District rcprcscnt;llivc:; rs 298 Districts 1999 NO 

lnclutlc representative Ji-om drainage district.s on 
~.3 Tcchntcal R..:view C'ommillcc l' l.anuing. Onzorng NO 

Coordinah! with local r,o vcrnmcnts auu FS 2'>S 
4.4 Districts l'uhlic Works Ongoing NO 

Encourage mun1cipali ti<:s to :tdopt s torrnwatcr 
4.5 llkiSt~r plans SJR\Vi\ll)ll'ubl ic Worl-s Ongoing NO 

5 I Prohibit encroachment in tloodplains Pl:.nning/l"ublic Works Ongoing NO 

Prcscrv~ a rninimurn of 1,000 acres in the I 00 year 
5.2 lloouplain Planning 200~ YES 
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Polic:-- Type of Action Rcspnnsibi I ity Timinr, Cupital 1-:xpcmlilllr..: 

Enforce cut and fill balanc~ rq;ulations in th.: 100 
5.3 year tloodplain .Public Work. Ongoing NO 

5.4 Preserve nalttrtll functions of 1wtlands J>bnning Ongoing NO 

Require on-sitc rct<:n tion in accordanc<: with 
61 SJRWMD and FDEP rcqtrir.:rr.t:nts Public Work> Ongoing NO 

Continue to require reu~..: of stormwater for 
6.2 rn·igation wllh wet ponds greater tlwn one acre Planning Ongoing NO 

Cooperate with govcmn~n l 01gcncies to conduct an 
7.1 inventory ofpo\ltn:mt loadHI~ lo )he IRL Planning Ongoing NO 

Redm:c suspended solids by paving mads with 
7.2 dr.linagc >yslcms that discharge to the IRI. l'ublic Works Ongoing YES 

7.3 Require .:rosion control plans Planning Ongotng NO 

7.4 Operate street sw..:~ping program Public Works Ongoing NO 

7.5 Requin: so<ldin~:lmu lching of slopes Public Works Ongo)ng i'\0 

Reduce pollutant loadings to IRI.; solicit state and S.IRM\\'0/Public \'/orksl 
7.6 t<.:dcral grant.s to construct SW:O.It~1ci litics Ptanning, Ongoing NO 

e liminate point source poll ution ;md OSDS D!IRS/FDEP/SJRW7\-1D/ 
7.7 pol lution frt>nl the IRL :1nd the USJR[l Utilities Ongoing NO 

SJRWMDfi'DEPIDliRS/ 
7.8 Proh1bit WWTI' drschargcs from cntcnnljlhc lRL Plamt ing Ongoing NO 

R..;quirc new groves ;rnd l'l-pl:mtcd grov ~:s to 
79 rmpkmc•ll con:>erv;uion plans and usc B.'1·1Ps I RSWCOJPionniug Ongoing NO 

f{cqui r..; rctcnlionldctcnlion in accordance with Sl<~ lc 
7.1 0 rcquircn~cnt.s until WQL.OS is odoptl'<l Public Works Ongoing NO 

Require existing uses lo meet WQl.OS at lime of 
7 .11 rc.dcvclopn-:cnt Public Works Ongoing NO 

Require surface w;llcrbodics ov..:r \f, acre to include 
7.12 lilloral ;.one pl:lntings Plann ing Ongoing NO 

Allow on ly low-dl.'nsity zoning 111 100 year 
8. 1 !1oodplain Planrrrng Ongoing NO 

1\ SS\.'SS dminal>c capabil ity of lands proposed for 
change in land usc dcsi~nati C\n; prohibit Jan<.! usc 

8.2 chaog<!S lf drainage S\.'rvicc kvcls arc notn:c:t .Planning Ongoin[t NO 

Prorr.otc in fill dcvclopn-:cnt by improvinl~ cxistiug 
8.3 drainage fac il ities Public Worksll'lanning Ongoing YES 
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Stormwater Management Sub-Element 

TABLE 3.E.3 
STORM\VATER 1\>lANAGEMENT SUB-ELEMENT 

EVALUATION MATRIX 

.MEASURE TIME FRAME 

Protect development from 25 year/24 hour stom1 

Flood Protection Level of Service (FPLOS) for all 
drainage basins 

Adopted Stonnwater Master Plan 

Establish formal cooperative inter-goverrunental 
relationships 

Adopted Comprehensive Floodplain Management Plan 

Availability of groundwater in the surficial aquifer 

Adopt Water Quality Level-of-Service (WQLOS) 
standards 

Land uses and densities in compliance with the Future 
Land Use Plan map 

2020 

2010 

2002 

2000 

2002 

2020 

2000 

2020 
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TECHNICAL APPENDIX A 

.Metric Conversion Table 

Sl (n~.:tric) unit 1\bbrcviation Approxima te U.S. Equivalent 

K1logran1 kg 2.20 pounds 

H~ctarc ha 2.4 7 acres 

Liter I. 1.06 quarts 

;\ktcr m 39.4 mchc; 

:>.till igrarn mg 0.0 15 grains 

Measurements 

M~~Urttl¥alt Unit.~ i\ bbrcv tat ion 

ratio mil l ignms-pcr-litcr 111?/l. 

ratio mkrogTams-p~r-litLT ugll 

ratio parts-p~'T-thottsand ppt 

ratiO part~-pc r-null ion ppm 

volume pL·r unit time tlow million r,allons per day :>.tGD 

volun:o: acro:-k.:t a e-ft 

volume per unit time !low cubic feet per second d's 

'Vater Quality Parameters 

An increase in the presence of the following water quality parameters indicates reduced water 
quality: 

Alkalinity measures of the hardness of water. 

Units : 
FDEP standard: 
Median Value: 

mg/L of calcium carbonate (CaC03) 

mi nimum concentration of20.0 mg/L ofCaCO~ 
75 
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Iurbidit~ Elevated levels of turbidity are detrimental to an ecosystem for several reasons. First, 
aquatic life is ham1ed as photosynthesis is reduced which, in turn, decreases the productivity of the 
food web. Second, the aesthetic qualities of water are diminished. Third, other water quality 
parameters may be negatively affected, such as reduced dissolved oxygen and nutrient enrichment. 
Turbidity is the aggregate of dissolved and suspended solids present in a water column. 

Units: 
FDEP standard: 
Median Value: 

ntus 
s 29 ntus above background levels 
5 

IoJaLS..us.p~ed...S_olids (TSS) is closely related to turbidity. However, TSS expresses the amount 
of suspended solids contained in water which are not in solution. The long-term effects of elevated 
levels ofTSS can result in sedimentation and reduced habitat. 

Units: 
FDEP standard: 
Median Value: 

mg/L 
not established 
7 

Biolo_gKclLOx.~e.n.D...emand (BOD) is a measure of the amount of dissolved oxygen that is depleted 
from waterbody through the introduction of organic pollutants. BOD loading is ofpat1icular concem 
in a relatively stagnant body of water such as the Indian River Lagoon (lRL). 

Units: 
FDEP standard: 

Median Value: 

mg/L over 5 days 
BOD must not cause the level of dissolved oxygen (DO) to fall below 5.0 
mg/L 
1.5 

IoJal Nitrogen (TN) and IQtaiEho_sphutOJIS (TP) express the total amount of each nutrient present 
in the system. Although TN and TP include organically-bound elements (i.e. not readily available 
for plant growth), they are used to indicate the overall health of an ecosystem and are commonly 
referenced in scientific data. Total Kjeldahl Nitrogen (TKN") is a measure of dissolved and 
particulate organic nitrogen which must be converted to an inorganic form before it can be 
assimilated by plants. TKN represents nitrogen held in reserve. A TP level above 0.02 mg/L has 
the potential to induce an algal bloom. A waterbody with a TP level above 0.1 mg/L is considered 
excessively enriched. 

Units TP/TN: mg/L 
FDEP standard: level must not cause an imbalance to the ecosystem 
Median Values: Stream 0.09 (TP), 1.2 (TN) 

Lake 0.05 (TP), 1.1 (TN) 
Estuary 007 (TP), 0.8 (TN) 
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Eutrophication is the enrichment of a waterbody by nutrients through natural and/or anthropogenic 
means. Nitrogen and phosphorous are the two elements most responsible for enhancing the 
eutrophication process. Natural sources of nuiTient loadings into receiving waters are caused by the 
deposition of detrital matter and growth of organisms. Anthropogenic sources of nutrient input 
include: drainage from agricultural lands, animal \Vastc, fettilizers, untreated sewage discharge and 
septic tanks. Also, dredging of waterways releases nutrients stored within the submerged land. 
Reducing the sources of nutrient input into receiving waters is the most effective method of 
controlling eutrophication. 

lk.al..')'_l)le..tal.s such as mercury, copper, zinc, and lead are conveyed by stormwater runoff from 
urbanized areas to receiving waters. Heavy metals are toxic to aquatic organisms. Secondary 
impacts to the food web, including implications to human health, may be substantial. Measurements 
of zinc (Zn) and lead (Pb) are used to indicate the presence of heavy metals. Notwithstanding, a low 
level ofZn and/or Pb does not guarantee that other heavy metals are absent from an ecosystem. The 
FDEP has established maximum contaminant levels (MCLs) for various heavy metals. 

Fecal contamination is the result and human and animal waste. Ee~_aLc_cilifo_rm (FC) is a measure 
used to indicate the presence of bacterial and/or viral contamination of a waterbody. Concerns 
relating to FC include on-water recreational contact and contamination of shellfish. Some sources 
consider a FC count greater than 200/l 00 mL to be excessive for recreational purposes. 

Units: 
FDEP standard: 
Median Value: 

#FC/100 mL 
I ,00011 00 mL 
600/ 100 mL 

A decrease in the following water quality parameters indicates reduced water quality: 

Dissolve_d_D_x~e.n (DO) is a measure of the amount of oxygen in a waterbody that can be readily 
m etabolized by an organism. Generally, the critical level ofDO for fish is between 3 to 6 mg/L. 
Certain species of game fi sh require a minimum DO concentration above 5.0 mg/L. Absence of DO 
creates an anaerobic condition with odor and aesthetic problems. 

Units: 
FDEP standard: 
Median Value: 

mg/L 
minimum 5.0 mg/L 
5.8 

Se.c..cbiDis.k..D..epJb. (SOD) is a relative indicator of water clarity in certain portion of a waterbody. 
A simple test is perfom1ed by submerging a disk and measuring the maximum depth at which it can 
be observed prior to fading from vision. 

Units: meters 
FDEP standard: 90 percent of the natural background level 
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Median Value: Stream 
Lake 
Estuary 

0.8 m 
0.9m 
1.1 m 

Stormwater i'"lanagement Sub-Element 

S..al.init:'i The significance of salinity depends upon the natural characteristics of a particular 
waterbody. Nevertheless, salinity is a critical factor in the health of an estuarine system such as the 
JRL. An increase of decrease over background levels results in a decline in fishery resources and/or 
changes in species composition. 

Units: 
FDEP standard: 
Median Value: 

ppt 
not established 
vanes 

Other water quality parameters include: 

pH is a general measure of water quality. A high pH reflects an alkaline condition, whereas a low 
pH reflects an acidic condition. A neutral solution has a pH equal to 7, however, a neutral condition 
is rarely observed in a natural waterbody. Most species of fish can tolerate a pH between 5.0 and 
9.0. A change in pH above or below this range is hazardous to aquatic life since toxicity increases 
due to the solubility or precipitation of heavy metals. A pH between 6.0 and 8.5 is the minimum 
FDEP criterion for a Class III designation. 

Units: 
FDEP standard: 
Median Value: 

N/A (exponential scale) 
6.0- 8.5 
7.1 

Chl.o.ro~h)d.l is a substance that allows photosynthesis to occur in plants. The amount of chlorophyll 
present in a waterbody is used to assess the potential of an algal bloom. 

Units: 
FDEP standard: 
Median Value: 

ug/L 
not established 
6 

Colo.r is a variable and somewhat arbitrary measure of water quality. 

Units: 
FDEP standard: 
Median Value: 

platinum-color units (pcu) 
"no nui sance conditions" 
71 

Sp..e.cifu;_Conductanc_e (Conductivity) is a measure of water's ability to conduct an electrical current 
due to dissolved chemicals. The test may be used to substitute for salinity readings. 
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Units: micro-ohms (ie electrical resistance) 
FDEP standard: 
Median Value: 

1275 micro-ohms or less than 50 percent above the background level 
335 

R.atc_oLd.is_charg_e__(,y_eloril.xLand..Jlo_w_(qmmili.x) of stonnwater nmoff increase when natural 
conditions are disrupted. An increased flow transports more non-point source pollution to a 
receiving body of water. In conjunction with the increased flow, the overall amount of non-point 
source pollution will be increased. Also, since pollutants have less time to settle, additional pollutant 
loadings are transported to receiving waters thereby further reducing storm water runoff quality. In 
this way, natural and antlu·opogenic factors influence the quality of stormwater runoff. 

Listed below are the natural factors which affect the rate and quantity of stormwater nmoff: 

.,. duration and intensity of storm events; 
"' natural relief and slope; 
.,. natural vegetation/land cover; and 
.,. soil characteristics 

Anthropogenic activities that negatively influence the rate and quantity of stonnwater runoff include 
the following: 

alteration of natural topography; 
increased groundwater withdrawal and discharge; 
removal of natural vegetation; 
mmmg; 
agricultural/sivilcultural operations; 
flood control structures/conveyance facilities; 
alteration/destruction of v . .rctlands; 
increased impervious surface area; and 
channeling stormwater runoff 

When combined, the above listed natural and artificial factors create a negative synergism which can 
further reduce stonnwater runo ff quality. 

\Vater Quality Index (WQI) summarizes from one (I) or more of the above listed \Vater quality 
parameters to determine the overall health of a stream, river or canal. Categories which comprise 
a WQI include the following: water clarity (turbidity,TSS); D.O.; oxygen demanding substances 
(BOD,COD); nutrients (TN,TP); bacterin (FC,total coliform); and, the macroinvctebrate diversity 
index based on substrate samples, artificial substrate samples and Beck's Biotic Index. The WQI is 
an average of the category index values and can be calculated from one (I) index category; however, 
reliability increases when categories are used. (FDEP, 1994). WQI values are as follows: 
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"' "GOOD" water quality = zero (0) to less than 45 
"' "FAJR" water quality = 45 to less than 60 
"' "POOR" water quality= 60 to 99 

Trophic State Index (TSI) is a measure of the growth potential of algae and aquatic weed growth 
used to evaluate lakes and estuaries. Components of the TSI include: TN, TP, chlorophyll( a), and 
secchi depth (FDEP, 1994). TSI values for lakes are as follow: 

"' "GOOD" water quality = zero (0) to 59 
"' "F ALR" water quality= 60 to 69 
"' "POOR" water quality = above 69 

The TSI values for estuaries are as follow: 

"' "GOOD" water quality = zero (0) to 49 
"' "FAIR" water quality= 50 to 59 
"' "POOR" water quality = above 59 

TSI C!1lorophyl1 Sccchi Depth Total Phosphorous Total Nitro;~en 

0 03 7.4 0.003 0.06 

10 (J.6 5.3 0 .005 0.10 

20 1.3 3.8 0.009 0 .16 

30 2.5 2.7 0.01 0.27 

40 5 2.0 0.02 0.45 

50 10 1.4 0.04 0.70 

60 20 1.0 007 1.2 

70+ :40 ::0.7 :, 0 .12 .<2.0 

Source: 1994 \Vater Quality Assessment for I he State of Florida Tcdmical Appendix, FDEP ( 1994) 
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TECHNICAL APPENDIX B 

The estimated annual pollutant loadings for existing and future land use (20 1 0) conditions for the 
major basins draining to the Indian River Lagoon (IRL) are contained in this Appendix. Future 
pollutant loadings arc based on future land use conditions from 1990 Indian River County 
Comprehensive Plan. 

St. Sebastian River Basin 

EXISTING LAND USE 

Wat~r Quality Paran:ctcr Total Load mg. (kilogram~) Area-Based Load (l<g-lu'l) 

Total Nitrog~n 93,793 .no 

Total l'hosvhorous I I ,067 0.44 

Total Susvcmkd Solids I ,779,246 70 .1 5 

iliological Oxyg~n DLmand 253,41 7 10.00 

Zinc I ,935 0 .08 

Lc::.d 2,809 0.11 

FUTURE LAND USE (2010) 

Water Quality Pararr.ctcr Total Loading (kilogr.1ms) A rca-13ascd Load Pnccnt Change 
(kgiha) 

Total Nitrogen 165,761 6.53 +76.7 

Tot;~! Phosphorous 17.623 0 .70 +59.2 

Tot:~! Suspcndeu Solids 2,354,467 92.!!2 +:\2.3 

IJiological Oxygcrr Dt:n'anu 61 6,527 24.JO + 143.3 

Zinc 2,210 0.90 + 14 2 

Lead 3,176 0.13 + 13. 1 

Source: IRLNEP Technical Report (1994) 
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Sebastian River \Vater Control District Basin 

EXISTING LAND USE 

\Vat~r Quality Pamrmh~r l'otal Loadin~ (ldlogro.m~) Arca-nascd l.oad (kg-ha) 

To1al Nitro~wn 26.0'10 3.70 

Tolal Phosphorous 3,752 0.44 

Total Susp.:n<h:d Solids 599,424 70.1 5 

Uiological Oxygen D.:m:md 45.174 10.00 

Zinc 314 0.08 

L.:ad 30 1 0.11 

FUTURE LAND USE (20 1 0) 

Water Quality P;rran~~lcr Total J.oad1ng (kilof!rams) Area-13:rs.:d Load P~rc~nl Charrg,c 
(kf/ha) 

Total Nilrogcn 19.387 4.(12 - 34.6 

Total Phosphorou.> 1,459 0.35 - 61.1 

Total Su>pcnd.:d Solids 148,811 35 45 -302.8 

Oiological Oxygen O.::rnand 60,224 14.35 +33.3 

Zurc 120 0.30 - 61.8 

Lead 209 0.05 - 30.6 

Source: fRLNEP Technical Report ( 1994) 

Barrier Island C'B") and Mainland IRL ("R") Basins 

EXISTING LAND USE 

Wa1er Q ual ily Paran:~t.:r Total Loading (kilograms) t\rca-[Jas<!d Load (J.;g-ha) 

To1al Nitrogen 52.094 7.23 

Total Phospho rous 7,31 2 1.0 I 

Total Su!>pcnded So lids 1,306,829 l S I 2i 

Biological O.xyg~n Uemand 216,851 30.08 

Zrnc l.i70 0.25 

Lc:a<.l 2,485 0 35 
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FUTURE LAND USE (2010) 

Water Quahty 1'aran1~ tcr l'ntal l.oauing (kilognnl.~) .. \r~a- [lased Loau Percent Change 
(k~1ha) 

Total Nl!n)gcn 96.777 14.42 + gs_s 

Tntall'hosphorous 12,768 1.77 + 42.7 

Total Suspended Solids 2,054,09 1 284 .92 + 57.2 

11 iological Oxygen Demand 552.727 76.67 + 154.9 

Zinc 2,044 0.28 + 15.5 

Lead 2.818 0 39 + I 3.4 

Sourcl:: IRLNEP Technical Report ( 1994) 

Indian River Farms \:Vater Control District Basin 

EXISTING LAND USE 

Water Quality Paran:ctcr Total Loading (kilograms) ,\rca-llascu Load (kg-ha) 

T.:llal Nitroccn 132,550 6.37 

Total Phosphorous 18.13 I 0.87 

Total Suspended Sollds 3 .03<>,953 145.94 

!3inlogical O~ygcn Demand 393,796 18.92 

Zinc 3,116 0.15 

Lead 4, 188 0.20 

FUTURE LAND USE (2010) 

\\'atcr Quality Paramt:ler Total Loading (kilograms) ,\rca-l la~cd Lo;!u Percent Change 
(kg/11:1) 

To~1l Nitrog~n 171,709 R.25 + 29.5 

Total Phosphorous 21,374 1 03 + 17.9 

Total Suspended Solids 3 ,172,3(,3 152 45 + 4.4 

Biolot_(ical Oxygen Dcmanu 882,969 42.43 + 124.2 

Zinc 2.384 0 12 -23.5 

Lead 3.543 0 .17 - 15.4 

Source: lRLNEP Tecluucal Report ( 1994) 
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Fellsmere \Vater Control District Basin 

EXISTING LAND USE 

Water Quality Param~tcr T0t~ l l .oadi ng. (kilograms) Ar~a-O:·~~d Lo;ul (kg-ha) 

Total Nitrog~n 23,952 4 .01 

Tota l Phosphorous 2,862 0_4g 

Total Suspend~() Snli<ls 443,784 74.33 

Biological Oxyg.:n !Xmanu 49,674 S.32 

Zinc 349 0 .06 

Lead 496 0.08 

FUTURE LAND USE (201 0) 

Water Qual ity Par.mlt:lcr Total 1 .oading (ki ln£T'llms) A r ca-[lasc<l I oad Percent Chang~: 

(~fha) 

Total Nitrogen 30,756 5!5 + 28.8 

Total Phosphorous 2.60 1 0.46 - 10 .0 

Total Susp~n<.ku Soh<l s 305,018 51.08 - 45 .5 

Hiologicul Oxygen Demand 106 ,1 86 17.78 + 11 3. 8 

Zinc 295 0.05 -11U 

Lea() 481 0.08 - 3.0 

Sourc<:: IRLNEP T~chnical Report (1994) 
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