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1 .O INTRODUCTION 

1.1 BACKGROUND 

The Town 01’ Melbourne Village ( h e  Town) is a small municipality in  Brevard County, 

Ilorida. The Town was established in 1 946 by tlie American Honiesteadiiig Foundation 

and created as a municipal corporation in May of 1956. Melbourne Village is located ap- 

proximately 4 miles west of the city of Melbourne and is shown iii Figure 1 - 1  . The Town 

is approximately 360 acres and consists mainly of medium-density residential lots. A 

small percentage of tlie Town is zoned medium-density residential and commercial. The 

drainage system consists mostly of’ open ditches that discharge into the Crane Creek 

(M-1) Canal, an extension of Cranc Creek that discharges ultimately into the Indian River 

Lagoon. Tlic existing storinwater system has no water quality facilities, and there are sev- 

eral chronic drainage problems that have been documented by the Town staff. 

1.2 PURI’OSE 

I lie purpose ol‘tliis master planning effort is to collect relevant data for characterizing the 

water quality and quantity problcms that exist, to develop alternatives to alleviate the 

problems, and ideritilj/ liinding smrces to implement the components of’ the master plan 

that is developed. ‘I’lic result of the master plan will be reconimeiidations and an associ- 

ated iniplemcntation schedule. I’licse recomiiiendatioiis will assist tlic Town in providing 

improved lcve I s of’ s to r-i i i  water ma 11 agenien t service to the coiiirn un  i ty . 

r 7  

1.3 REGULATORY FRAMEWORK 

The following agencies comprise the broad regulatory framework for tlie implementation 

of tlie Town 01‘ Melbourne Village Stormwater Master Plan. 

1.3.1 

‘I’lie St. Johns River Water Management District (SJRWMD) regulates stormwater 

management undcr (’hapters 4OC-4 and 40C-40, M ~ r n u p m c n /  Lrnd S/or.crge of Surface 

Wciters (MS,VI.Z/); 40(’-6, Works of /hc Dislric/; 4OC-4 1 , Stwfiice M/ci/ei. Mcrnngernent 

ST. .JOHNS RIVER WATER MANAGEMENT DISTRICT 

1 - 1  





Bmin Crilericr; 4OC-42, Regiil~r~ioii of Slormwater Discharge; and 4OC-43, Silviculture. 

The District also has been givcn administrative responsibility for overseeing and 

approving Surface Water Improvement and Management (SWIM) prqjects. 

1.3.2 FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 

I n  October 3000, the U.S. Environmental Protection Agency (EPA) authorized tlie Flor- 

ida Department of Environmental Protection (FDEP) to implement tlie National Pollutant 

Discharge Elimination System (N PDES) stormwater permitting program i n  tlie State of 

Florida (in all areas except Indian country lands). FDEP’s authority to assume delegation 

of tlie NPDES program is set forth i n  Section 403.0885, Florida Statutes, and is under- 

taken pursuant to a Memorandum of Agreement with EPA. The NPDES stormwater pro- 

gram regulates point source discharges of stormwater into surface waters of the 

U.S./State. Regulated sources must obtain an NPDES stormwater permit and implement a 

stormwater managenient plan that includes pollution prevention techniques to reduce 

contamination of stormwater runo 1’1’. 

EPA developed the Iederal NPDES stormwater permitting program in  two phases. 

Phase I ,  promulgated in 1990, addresses the sources of storniwater runoff with the great- 

est potential to degrade water qua1 i ty. These sources include: 

Medium and hrge  municipal separate storm sewer systems (MS4s) located in in- 

corporated places and counties with populations of 100,000 or more. 

Elevcn categorics of industrial activity, one of which is large construction activity 

that disturbs 5 or more acres of land. 

0 

Phase TI, proniulgated in  1 999, addresses additional sources of concern. including certain 

smcrll MS4s and small construction activity disturbing between 1 and 5 acres, that must 

be permitted by March 10, 2003. Phase I1 also revised the Phase I industrial no exposure 

conditional exclusion to broaden its applicability. The Town of Melbourne Village has 

been listed by FDEP as a regulatcd small MS4. 

As the NPIIES stormwater permitting authority, FDEP is responsible for issuing rules 

and permits covering regulated enti ties, managing and reviewing permit applications, and 



performing compliance and enforcement activities. FDEP has adopted the Federal Phase I 

regulations and Phase I1 industrial no exposure exclusion provisions, but has yet to adopt 

Phase I1 reg~ilations for  small MS4s and small construction. 

FDEP expects to have Phase I1 regiilatioiis (and permits) in  place by December 2002 that 

will closely track the I’ederal regulations. FDEP’s implementing rules and generic permits 

for the NPDES stormwater program include amendments to existing chapters aiid a new 

chapter for MS4s. 

1.3.3 

The U.S. Army Corps of Engineers’ (USACE’s) involvement in stormwater control ema- 

nates from USACE’s regulation of dredge aiid fill (in waters of the United States) and any 

impacts to navigation in waters of h e  United States. 

U.S. ARMY CORPS OF ENGINEERS 

1.3.4 FLORIDA DEPARTMENT OF TRANSPORTATION 

The Florida Department of Transportation (FDOT) has stormwater permitting authority 

for storinwater discharges which impact state or federal highways. Any implemented pro- 

jects which would impact state and federal highways would require coordination with 

FDOT. 

1-4 



2.0 DATA COLLECTION AND PROCESSING 

2.1 RAINFALL 

The appropriate rainill I volumes to be used in  computer simulations were obtained from 

Technical Publication No. SJ 88-3, Ruinfull Anc11ysi.s for- Nor.thca.st Floridq Part VI 

(SJRWMD, 1988). The rainfall volumes were determined for the mean annual, lo-, 25-, 

and 100-year, 24-hour storni events. The rainfall distribution used was the SCS Type I1 

Florida Modified Rainfall Distribution. The isopluvial maps from SJRWMD (SJ 88-3) for 

the mean annual, lo-. 2 5 ,  and 1 00-year, 24-hour events are shown in  Figures 2-1 through 

2-4. 

2.2 SOILS 

The soil survey of Brevard County (National Resources Conservation Service [NRCS], 

1974) shows that the Ix-edominant soil found in the Town is the Eau Gallie series. The 

Eau Gallie series is described as having a high water table with the wet-season high being 

less then 10 inches below the land surface. Other soil series found within the Town in- 

clude Pineda, Bradenton, Felda, Immokalee, Myakka, Copeland, and Malabar, constitut- 

ing approximately 10 percent of the soils found in the town. Like the Eau Gallie series, 

these soil scrics have high water tables with seasonal high water less than 10 inches be- 

low the land surface. All the soil series within the town are classified as nearly level and 

poorly drained. 

SJRWMD has compiled the original county NRCS soils survey and has made it available 

for use by tlie public through their geographic information system (GIS) database. These 

data have heen incorporated into IZT’s prqject GIS database and combined with layers 

delineating the town boundary and drainage basins. Figure 2-5 presents the soils found 

within the Town, as described by tlie soil survey of Brevard County. 

The soil survey for Brevard County classification of hydrologic group for each soil was 

identified and used i n  computing riinoff estimates from each land use category as part of 

the water quantity and quality evaluations. A hydrologic soil group refcrs to soils grouped 

according to their similar, runoff-producing characteristics. Soils are typically assigned to 
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FIGURE 2-1. 

MEAN ANNUAL 24-HOUR MAXIMUM RAINFALL FOR 
NORTHEAST FLORIDA (INCHES) 
Sources: SJRWMD, 1988; ECT, 2002. 
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FIGURE 2-2. 

10-YEAR, 24-HOUR MAXIMUM RAINFALL FOR 
NORTHEAST FLORIDA (INCHES) 
Sources: SJRWMD, 1988; ECT, 2002. 
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FIGURE 2-3. 

25-YEAR, 24-HOUR MAXIMUM RAINFALL FOR 
NORTH EAST FLORIDA (INCHES) 
Sources: SJRWMD, 1988; ECT, 2002. 
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ST. JOHNS RIVER 
WATER MANAGEMENT DISTRICT 

SITE LOCATION 

'I FIGURE 2-4. 

100-YEAR, 24-HOUR MAXIMUM RAINFALL FOR 
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NORTHEAST FLORIDA (INCHES) 
Sources: SJRWMD, 1988; ECT, 2002. 
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four groups. NRCS describes Group A soils as having high infiltration rates with deep 

water tables (greater than 6 feet [fi]) and low runoff potential. Tlie soils are mainly deep, 

well drained, and sandy or gravely. On tlie other extreme, Group D soils have very slow 

infiltration rates and a high runoff potential. They have either a claypan layer at or near 

the surface, permanent Iiigli water table, or shallow impervious bedrock layers. A soil 

may be assigned to two groups, depending on whether the soil is relatively undisturbed or 

if significant drainage improvenieiits have been implemented. For the soils found in Mel- 

bourne Village, all soils belong to Group B/D. Table 2-1 presents a summary of the soils 

found witlii t i  tlie Town and their pertinent hydrologic characteristics. 

2.3 TOPOGRAPHY 

Tlie topography within Melbourne Village is relatively flat with elevations varying from 

25 to  30 feet National Geodetic Vertical Datum (NGVD). A U.S. Geological Survey 

(USGS) topographical map showing the Town boundary is provided in Figure 2-6. 

2.4 LAND USE/LAND COVER 

Melbourne Village Iias been zoned for tlie following land uses: residential, commercial, 

and open space/parks. The Town is zoned primarily for residential housing with ap- 

proximately 275 acres designated for single-family housing (MDR) and approximately 

1 7 acres designated lb r  multiple l’amily housing (HDR). Residential land use makes up 

8 1 percent 01‘ tlie total area of tlie ‘Town. Seventeen acres have been designated for com- 

mercial devclopment, which makes up approximately 5 percent of tlie total town area. 

Parks and open space comprise 45 acres, or 13 percent of the total Town area. Town 

rights-of-way make up  the remaining area of tlie Town, approxiinately 6 acres and 2 per- 

cent of  the total area. Figure 2-7 presents the location and boundaries of the land uses that 

make up Melbourne Village. Figure 2-8 is a 2000 aerial photograph with the Town 

boundary oiwlaid 

2.5 STORMWATER SYSTEM INVENTORY 

Roadside swales and open ditches are tlie primary components of the Town’s stormwater 

management system. Swales convey storinwater runoff from the residential lots to either 

2-7 



Table 2-1. Siiiiiiiiary ol' Soils Found within the Town of Melbourne Village 

Percent Coverage 
Area with the Town Hydrologic 

Soil Naiiic (Acres) (%I Soil Gro~ip (HSG) 

Eau Gallie 

Felda 

Myakka 

Pineda 

Malabar 

Bradenton 

Immokalee 

Copeland* 

Cliobee * 

268 

35 

24 

18 

9 

8 

5 

5 

1 

72% 

9 yo 

6% 

5% 

2% 

2% 

1 Yo 

1 Yo 

0% 

B/D 

B/D 

A/D 

B/D 

A/D 

B/D 

B/D 

B/D 

D 

*Soil series occur within Erna Nixon Park only. 

Source: EC'I', 2002. 
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the L-5, L-7. L-8, or M-1 (Crane Creek) Canals. Runoff eventually makes its way to the 

Crane Creek canal that ultimately discharges to the Indian River Lagoon. 

A driveway culvert inventory has been compiled that includes the followiiig information: 

pipe diameter, pipe material, approximate length, lieadwall type, percent silted, lot num- 

ber, and street address. Appendix A presents the compiled driveway culvert data. 

A drainage study conducted by I-Ial Jury in March 1988 determined the flow directions of 

the roadside swales and open ditches. The Town drainage map has been digitized and is 

presented i n  Figure 2-9. Flow directions were confirmed by survey data and field recon- 

naissance. 

2.6 SURVEY INFORMATION 

Survey data were collected at ma-jor intersection and structures within areas of known 

flooding problems. The survey data obtained consists of road crown elevations, culvert 

invert elevations, culvert dimensions, and culvert condition. 

2-12 
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3.0 METHODOLOGIES 

3.1 ___ WATER QUANTITY 

The identi lication anel evaluation of flooding problems is a main Ihcus of tlie master 

planning el’liwt. Using the inf’ormation collected and developed, as described in Sec- 

tion 2.0 01‘ this report. an engineering assessment of the existing condition 01’ the storm- 

water nianagcment system, including evaluations of known flooding problems, was per- 

formed. Mcthods utili;.cd to perfot-ni evaluations are described in  the following sections. 

3.1.1 METHODOLOGY 

Drainage patterns, as cstablished 13) previous studies, provided a baseline to perform field 

investigations and assess problem areas. Field investigations were perl’ornied i n  conjunc- 

tion with Town stalf i n  which known drainagc problems were identilied. These investiga- 

tions, along with survey data and structure inventories, provided the information neces- 

sary to assess the existing condition of tlie stormwater management system. determine the 

cause of the drainage problems, aiid develop alternatives to alleviate the problem. These 

investigations also provided tlic inlimiation necessary to construct a computer model to 

evaluate the existing clrainagc syslcni and to cvaluate corrective measures fbr flooding. 

Due to the systemic nature of the Ilooding problem, a coniputer model was constructed 

for tlie Platt Circle at-ca to adequately evaluate the causes of the flooding and alternatives 

to correct the problem. as describccl below. 

3.1.2 MODEL SELECTlON 

I nterconnectcd I’otid Routing (ICI~R) program was used to assess tlie Ilooding probleins 

and to evaluate several options to  alleviate flooding i n  the Platt Circle area. The ICPR 

program ~ v a s  selected d ~ i e  largelj to its extensive use across the southeastern United 

States, and, particularly, to its itsc by Brevard County to construct a model of the Crane 

Creek and I licltory Ditch basins (I’ost, Bucklcy, Scliuh and Jernigan. Inc. [PBSJ], 2001). 

‘flie ICPR program. clcvclopcd by Streamline Technologies, Inc., has becn I’ormally ac- 

cepted by the I~cdcral Ilmergcncy Management Agency for use i n  pcrl‘orming flood stud- 

ics associatcd with the National I .  lood Insurance Program. The NRCS itnit hydrograph 

method, as contained in ICPR, \A ;IS used to generate riinoff hydrographs. These hydro- 



graphs arc subsequently routed thi.ougIi tlie Platt Circle drainage system in  its existing 

co nd i t ion and  con fi g it ra t i on and i 11 poss i bl e fii t ure a1 teriiati ve configurations 

3.1.3 

Hydrologic I’aramctcrs 

This subsection presents the methodologies for developing the required hydrologic 

parameters used in the water quantity evaluations for the Platt Circle drainage system. 

STORMWATER MODELING FOR PLATT CIRCLE SYSTEM 

I k i n  Sizes 

Basin bouiiclarics were determined by reviewing the Town’s drainage map, supplemental 

survey data. and 17eltl observations. The Platt Circle drainage system has been broken 

down into seven basins. Figure 3-1 presents the Platt Circle basins and their associated 

acreages. 

Soil Paramcters 

Soil parameters, primarily hydrologic soil group, were broken down by basin and were 

used with land cover data to devclop runoff curve numbers for use i n  the NRCS Unit Hy- 

drograph method. The average Antecedent Moisture Condition (AMCII) was used for all 

design storm analyses per S.IRWM 1) guidelines. 

Hydraulic Lcngths and Slapcs 

Characteristic hydraulic lengths and slopes were determined for each basin. Hydraulic 

length is deliiicd as the length li-otii tlie hydraulically most distant point in  the basin to the 

basin outlet or to high water lcvcls where ponding is expected to occur. Slope is defined 

as the change in clevatioti along [lie hydraulic length divided by the hydraulic length. 

Multiple IengLhs and slopes were calculated for each basin, the number depending upon 

tlie geometry 01’ the basin. Asymmctrical basin geometries require more length and slope 

calculatioiis to adequately characterize tlic basin. The characteristic basin slope was cal- 

culated as thc average of all slopes calculated for the basin. These data were used to  de- 

velop ruiiol’l. times 01‘ concentration (‘Tc) using tlie NRCS velocity method for use in the 

N RC S U i i  i t I I y d rog ra p li met 11 o d . 
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Impervious Areas 

The impervious areas I’or each basi t i  were calculated by estimating tlie average impervi- 

ous area per lot, then determining tlie number of lots per basin. The area of each road 

within a b a s i n  was plnninictcred and added to the impervious area within tlie lots. Hydro- 

logic parameters LISCCI in tlic PIatt Circle drainage system model arc presented in Table 

3-1. 

Hydraulic I’iirameters 

Structures/Facilities 

1 lydraulic data f’or syslcni culverts were gathered by ECT. These data iticlitdc elevations, 

lengths, gcometries, siirfacc roughness, local energy loss characteristics, and other perti- 

nent katurcs. Driven ay culvert data were also gathered by ECT. ‘rlicsc data included 

culvert geometry, Iicadwall type. m o u n t  of’ siltation, estimated length, and other perti- 

nent features. Table 3-2 presents a summary of these data. 

Stage-Area I)ata 

Stage-arca inlbrmation dcprcssional and storage areas was developed by digitizing the 

Town drainage map atid analyzing drainage patterns and spot elevations lor major de- 

pressional ;it~cas within a basin. Tlic data were used to either refine basin depression stor- 

age estimates o r  more typically, wcrc used in the hydraulic routings. The volume of stor- 

age is intertially calculated by ICPl< by use of the trapezoidal method. 

Boundary Conditions 

Stage-time o r  discharge-time data is necessary to use as boundary conditions for the hy- 

draulic simitlations i n  ICPR. ’I’lic Crane Crcck and l-lickory Ditch Basins Stortnwater 

Master Plan (Pt3S.I. 2001) pro.jcctcd a peak stage in  the Crane Creek Canal ticar Dayton 

Boulevard li,r the 25- i ind 100-year storm events. These peak stages were used as bound- 

ary conditions i i i  tlie stage-time data where the peak stage occurred slightly after the local 

rainlall or M atcrcoursc stage peak. 
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Table 3- I .  Suiiimary of’ I lydrologic Parameters within the Platt Circle Drainage Basin 

So i I I’ii ra ti1 ete rs I m perv i ou s Area 
Basin Curve Hydrologic Hydraulic Percent 
Size Nuiiiber Soil Group Length Slope Coverage 

Basin Namc (acres) (CN) (HSG) (ft> (ft/ft) (acres) (“A) 

Platt 5.0 78 BID 650 0.007 0 . 8  16% 

17 wild 2.2 78 B/D 424 0.007 0.4 18% 

W wild I .7 78 WD 658 0.007 0.3 17% 

Park 0.6 74 B/D I20 0.007 0.0 0% 

Crane N W  0.9 77 BID 325 0.015 0. I 14% 

Crane N E  1.3 77 B/D 300 0.02 I 0.2 13% 

Cran S 3.8 77 B/D 400 0.0 I5 0.3 10% 

Source: ECI ,  2002 
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‘fable 3-2. Siiiiiiiiary 01‘  I Iydraiilic Slructures within the Platt Circle Drainage Basin 

Invert Structure 

Structure Nainc ‘ I ’ y pc (11-NGVD) (ft-NGVD) (ft) (inches) 
I Jpstrcam Downstream Length Size 

WWildC CMI’ 50% Silted 

Azalea N Ditch 

Azalea S I )  i tch 

NCraneC C‘MP 

C‘raneC C‘MP 

C‘ vane D I l i  tch 

Outfall C El liptical Culvert 

23.66 23.64 22 18 

23.94 23 2 9  220 BW: 24, SS: 1.2, D: 12* 

23.29 22.77 175 13W: 30, SS: 1:1.5, D: 12 

22.77 22.58 90 i r  

22.58 22.8 50 30 

22.8 22.32 267 I3W: 30, SS: 4: I ,  D: 24 

20.05 18.56 20 2 7 X  18 

33 

* BW - Bottoin Width, S S  - Side Slolw (V:lH), D - Depth 

Source: EC’I’. 2003. 
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Model Schematic 

Figure 3-2 presents the model schematic for existing conditions in the Platt Circle 

drainage system. 

3.2 WATER QUALITY 

Water quality evaluations were performed to identify water quality problems related to 

stormwater discharges from the Town stormwater management system to Brevard 

County’s canal system. The evaluation consisted of the development of runoff pollutant 

loading estimates based on an analysis of land use characteristics and stormwater best 

management practices (BMPs) of the Town. 

Spreadsheet Model SelectionlDescription 

The Watershed Treatment Model (WTM), developed by the Center for Watershed Protec- 

tion (CWP, 2002), was selected to develop annual pollutant loading estimates from the 

Town. The WTM is a simple spreadsheet-based approach that evaluates loads from a 

wide range of pollutant sources based on rainfall, soils, and land cover characteristics and 

incorporates a full suite of watershed treatment options. In addition, the model allows for 

the adjustment of these loads based on the level of effort put forth for BMP implementa- 

tion. WTM generates pollutant loading estimates with, and without, BMPs for the follow- 

ing parameters: total suspended solids (TSS), total nitrogen (TN), total phosphorus (TP), 

and bacteria. 
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4.0 ASSESSMENT OF EXISTING CONDITIONS 

This section presents the results 01’ tlie engineering assessment, including tlie stormwater 

model simulations, 01’ tlie existing stormwater nianageinent system. Tlie results presented 

include a general assessment of overall system condition and detailed discussions of spe- 

cific water quantity problem areas. Also presented are the results of tlie pollutant loading 

estimates for  the Town. 

4.1 GENERAL SYSTEM ASSESSMENT 

The overall condition of the Town‘s drainage system reflects a lack of routine mainte- 

nance with some rcccnt exceptions. Outfall ditches to county canals contain accumulated 

sediments and mature trees which provide a significant obstruction to tlows. Observa- 

tions of roadside ditclics and driveway culverts indicate sonie culverts to be completely 

occluded. This is due to sedimentation and, i n  sonie cases, crushed culverts. Areas of ero- 

sion around driveway culverts and i n  some ditches were noted. 

4.2 IDENTIFIED WATER QlJANTITY PROBLEMS 

Tlie following sections describe arcas identified as having flooding problems i n  the past. 

Figure 4-1 presents the locations ol’tliese problem areas. 

4.2.1 

Drainage 01’ runoff occurs along both sides of Dayton Boulevard. The drainage facilities 

along tlie east side begin as a swale near State Road 192 joining with tlie discharge struc- 

tiire for the Target department store detention pond. At that point, stormwater is con- 

veyed north I’or about 250 ft via -30-inch corrugated metal pipe (CMP). Once conveyed 

through the pipe, stormwater is discharged to a ditch along Dayton Avenue to Crane 

Creek Canal. ‘rliis ditch is lieavi I \ ,  vegetated between Savannah Drive and Hall Road. 

Tlie conveyancc along tlie west sick of Dayton Boulevard is a swale with several culverts 

Ihr driveway and road crossings. I hc culvert under Jeannie Drive and the driveway cul- 

vert to the north of .leannie Dri\,c have inverts higher than tlie existing swale grade, 

PROBLEM AREA # I  (DAYTON BOULEVARD) 
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thereby blocking stoi-mwater flo\v to tlie north. Also on the western side of Dayton 

Boulevard the culvcri ininiediatcly south of Crane Creek Canal, at Canal Road, has an 

invert that is approximately 1 ft higher than the grade of the swale to the south. It appears 

that to deal with this situation two culverts have been installed to convey storinwater to 

the east of Dayton Boulevard. These culverts were observed to be clean and free of ob- 

structions. Ilue to the culvert invert at Canal Road on the western side being approxi- 

mately 1-ft higher than the swalc grade, water will pond prior to discharge occurring. 

Figure 4-2 presents the location ol’drainage problems in the Dayton Boulevard area. 

4.2.2 

A ditch located along the eastern border of the Town near the Town Garage receives run- 

off from parts of’ Savannah Drive and a portion of the area around the Town Garage, and 

ultimately discharges to the north into Crane Creek Canal. The ditch is approximately 3-ft 

deep by 5-li wide and is mostly covered with weeds. Exposed soils in  the ditch appear to 

be susceptible lo erosion. The swalcs and ditches located ad-jacent to Savannah Drive dis- 

charge to thc ‘lowti (;arage Ditch iicar tlie northeast corner of Savannah Drive. The swale 

along the north side 01‘ Savannah Ihive appears to have filled in with sediment over time 

which may be causing some standing water to occur after storm events. Figure 4-3 shows 

a culvert located on the north side of Savannah Drive that has been filled in. A 24-inch 

CMP crosses Savannah Drive i n  tlie northeast corner draining the south and west sides. 

This culvert is half’ full of sediniciit. Downstream of the 24-inch cross culvert, elevations 

in the ditch that discharges to the I‘owii garage ditch appear to increase toward the Town 

Garage ditch. This adverse slope \\auld cause water in  the upstream culvert and ditch to 

stage up bc1i)t-e discharging to tlic ‘I’own Garage ditch. Figure 4-2 also presents the loca- 

tion of drainagc problems in the ‘I’own Garage area. 

PROBLEM AREA #2 (TOWN GARAGE) 

4.2.3 PROBLEM AREA #3 (CANAL ROAD AND BLUE HERON ROAD) 

A small portion of‘ Canal Road and the ma.jority of Blue Heron Road drains toward the 

intersection of’ these i.oads, at which point stormwater flows north through a ditch to 

Crane Creek Canal. This ditch is rclatively clean with some leaf litter and a small amount 
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of weeds. Before discharging to Crane Creek Canal, stormwater must pass through an 18- 

inch CMP that is almost completely clogged with debris (see Figure 4-4). Figure 4-5 pre- 

sents tlie location of drainage problems in the Canal Road area. 

4.2.4 

Swales/ditches are located along both sides of Norman Drive. Originally, drainage was 

designed to flow east along Norman Drive to a point approximately behind the Town 

Hall, then northwest through Nutting-Wood Green to Hammock Road then, north to Live 

Oak Avenue and, finally, east to Lateral 5 Canal. At the present time elevations in the 

road side swales somewhat undulate along Norman Drive causing stormwater to pond in 

certain places. Also, over time, the swales and driveway culverts have accumulated sedi- 

ment and i n  some cases, even completely burying culverts. Four pictures of culverts with 

varying amount of sediment found on Norman Drive are shown in Figure 4-6. The loca- 

tion of drainage problcnis in the Norman Drive area is presented in Figure 4-5. 

PROBLEM AREA #4 (NORMAN DRIVE) 

4.2.5 

Platt Circle is a topographic low area in which collected stormwater is discharged from 

tlie area through a single ditch through Azalea Park. Review of tlie Town drainage map 

indicates that stormwater must stage up approximately 0.75 ft before releasing to the 

ditch through Azalea Park due to a high spot near the begiiining of the ditch. This has 

been verified through observations of ponded water in front lawns following storms this 

past summer. This high spot not only restricts flow from the Platt Circle area, but it pre- 

vents complete bleed-down of accumulated runoff in the circle. The Azalea Park ditch 

continues south approximately 400 ft to Crane Road. The Azalea Park ditch conveyance 

capacity is liirther reduced due to the build up of pine straw and weeds. At Crane Road, 

storinwater has to malie a 90-degree bend and is then conveyed via a 22-inch CMP ap- 

proximately 75 ft where it takes another 90-degree bend and is conveyed under Crane 

Road via a 22-inch CMP. This conliguration results i n  significant turbulence when flow- 

ing causing erosion in this area. The CMP under Crane Road is half-full of sediment. 

Storniwater then flows through a ditch between Lots 334 and 335. This ditch is built-up 

PROBLEM AREA #5 (PLATT CIRCLE) 
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with pine straw and weeds aiid contains several trees in the ditch bottom. Four photo- 

graphs are presented in Figure 4-7 showing the condition of the ditch through Azalea 

Park and the ditch south of Crane Road. Before discharging to Crane Creek Canal, 

stormwater must pass through an 1 8-inch-tall by 29-inch-wide CMP that is approxi- 

mately 20 ft long. This outfall pipe does not have a headwall. Figure 4-8 presents the lo- 

cation of drainage problems in the Platt Circle area. 

4.2.6 PROBLEM AREA #6 (LIVE OAK NEAR LATERAL-5 CANAL) 

I n  large storm events the Lateral-5 Canal stages up aiid backflows into the Town's drain- 

age system through a 12-inch CMP located on the north side of Live Oak Avenue. This 

results in standing water i n  the ditch and several lawns adjacent to the ditch. Figure 4-9 

presents the location of drainage problems at Live Oak Avenue aiid Lateral-5 Canal. 

4.2.7 

The ditches located 011 both sides of the road near Lots 257, 256, 235, aiid 236 drain to 

the northwest to a ditch that flows north to an east-west ditch along the northern border of 

the Town boundary. This ditch eventually discharges to the Lateral-5 Canal. The ditch on 

the north side of Flamingo is deeper than the down stream ditches causing the ditch to act 

as a retention area. The dowiistreain ditches are controlled by a 24-inch culvert that dis- 

charges to the Lateral-5 Canal. Figure 4-9 presents the location of drainage problems in 

the Flamingo Road area. 

PROBLEM AREA #7 (FLAMINGO ROAD AREA) 

4.2.8 

The 1988 Town drainage map shows a low spot in the northern portion of Wildflower 

Meadow and also a ridge in the ditch along the northern border of the Town. It appears 

that any flooding in thcse areas is minimal. The elevation difference between the low spot 

and ridge is less than 0.5 ft. The ditch along the northern boundary of the Town is clean 

near Wildflower meadow. Further to the west toward the end of West Pine Road, the 

ditch becomes more heavily vegetated. A ditch draining the community to the north also 

connects to the ditch along the northern boundary near the Wildflower Meadow. Fig- 

ure 4-1 0 presents the location of drainage problems near Wildflower Meadow. 

PROBLEM AREA #8 (WILDFLOWER MEADOW) 
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4.2.9 PROBLEM AREA #9 (ACACIA AVENUE NEAR CARISSA ROAD AND 
NORTH WILDWOOD LANE) 

Drainage in this area is provided by swales located along Carissa Road and North Wild- 

wood Lane toward Acacia Avenue. A 15-inch CMP crosses Carissa Road and North 

Wildwood Lane at Acacia Avenue. A 30-inch CMP (see Figure 4-1 1) then crosses Acacia 

Avenue just south of North Wildwood Lane. These culverts are 30 to 50 percent filled 

with sediment. The southern invert of the culvert under North Wildwood Lane is ap- 

proximately 0.75 ft higher than the upstream culvert invert. A ditch then conveys flow 

west about 175 ft toward the Lateral-5 canal. This ditch is about 2 to 3 ft wide near Aca- 

cia Avenue then narrows to less than 1 -ft wide by 2-ft deep near the outfall. An 18-inch 

culvert at the end of the ditch discharges to the Lateral-5 Canal. Figure 4-12 presents the 

location of drainage problems in the Acacia Avenue near Carissa Road and North Wild- 

wood Lane area. 

4.2.10 PROBLEM AREA #10 (CAJEPUT CIRCLE) 

Drainage in the southwest corner of Cajeput Circle flows west to approximately the lot 

line between Lots 417 and 422. Then it flows north-northeast to the northeast corner of 

Lot 41 8 where it makes a 90-degree counterclockwise bend and flows toward Cajeput 

Circle. When it reaches Cajeput Circle, it passes though a 28-inch CMP to the west side 

at which point stormwater then travels approximately 400 ft to the Lateral 5 Canal. It ap- 

pears that at the northeast corner of Lot 418 is a high spot that results in ponding follow- 

ing storm events. Figure 4-13 presents the location of drainage problems in the Cajeput 

Circle area. 

4.3 WATER QUALITY ASSESSMENT 

The following is a summary of findings for the water quality analysis. The Town was 

subdivided into 22 basins. Each basin was grouped into larger basin units, 5 in total, 

based on  flow to a common receiving body of water. Using the WTM, nonpoint source 

pollutant loadings were estimated for each basin and for the larger aggregated basin units 

corresponding to county laterals and canals. 
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Table 4-1 presents a listing of basin areas, unit loadings (pounds/acre/year), and annual 

loadings (pounddyear) with and without BMPs for present land use. As previously noted, 

BMP efficiencies were applied to pollutant loadings whenever such facilities were found 

to be present, in this case, vegetated roadside swales. The basins were grouped according 

to the larger canal basin units to which they belong. Table 4-2 presents a summary of pol- 

lutant loads to the canal system. 

The most significant pollutant being generated from the Town appears to be suspended 

sediment. Suspended sediments may cause sedimentation in water bodies over a period of 

time; they also function as conveyers of pollutants that are physically bound to the sus- 

pended particles. 
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Table 4-1 Summary of Pollutant Loads by Basin 

TSS TSS 

f 
h, 
h, 

Annual Load (Raw) Annual Load Discounted for Stormwater Management Load Rate Load Rate 
TN TP TSS FC TN TP TSS FC Size Rau treated 

Basin ID Ib/year lblyear lbiyear # billioniyear lbiyear Ibiyear Ib/year # billiodyear acres I biacre I biacre 

00 1 

002 
003 
004 
005 

005 including Target 
006 
007 
008 
009 
010 
01 1 

012 
013 
014 
015 

016 
017 
018 

019 
020 
02 I 

47 
72 
34 
51 
56 

427 
50 
50 
24 
19 
42 
75 
10 

18 

272 
17 
22 
88 
60 
I36 
I04 
12 

8 
I3 
6 
9 
10 

47 
7 
8 
4 
3 
7 
I 3  

2 
3 

42 
3 
4 
16 
1 1  

23 
18 
7 - 

22 

7 778 

3,398 
1,582 
2,410 
2,687 
16.618 
2,260 

-_-- 

2,347 
1,138 

1,943 
3,532 
489 
832 

12,492 

789 
1,029 
4,131 
2,830 
6,409 
4,94 1 

539 

916 

I .738 33 
2,656 50 

1,253 23 
1.876 36 
1,932 39 
18.862 I38 
1,412 35 
1,719 35 
795 17 
655 14 

I ,53 1 29 
2,672 53 
386 7 
666 12 

8,088 190 
631 12 
810 I5 

3,308 62 
2,250 42 
4,878 95 
3.794 73 
44 1 8 

4.652 87 

6 
9 
4 
6 
7 
15 
5 
6 
3 
2 
5 
9 
1 
2 

29 
2 
3 
1 1  

7 
16 
I3 
1 

I5 

1.560 
2.379 
1,108 

1,687 
1,881 
5.372 
1,582 
1,643 
797 
642 

1,360 
2,472 
342 
582 

8,745 
552 
720 

2,892 
1.98 1 

4.487 
3~459 
377 

4.128 

1.216 
1,859 
877 

1,313 
1,352 
6.097 
988 

1,203 
556 
459 

1,072 
1,870 
270 
467 

5,662 
446 
567 

2,3 15 

1,575 
3,415 
2,656 
308 

3.257 

7 9  
12 2 
6 2  
8 4  
8 2  

33 4 
1 1  4 
10 8 

5 0  
4 1  
8 2  
14 5 
2 1  
5 0  

66 9 
2 6  
5 4  
I7 6 
I5 3 

35 3 

20 3 
3 2  

28 8 

281 
279 
253 
288 
326 
49s 
198 
217 
228 
22 1 

237 
244 
23 1 

166 
187 
304 
192 
234 
I85 
I82 
243 
I67 

205 

196 
195 

177 
202 
229 
161 
138 
152 

159 
i55 

166 
170 
162 
1 I6 
131 

213 
134 
164 
129 
127 
170 
1 I7 

143 022 I25 ~~ 5,898 

Note FC = fecal coliform 

Source: ECT. 2002 
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Table 4-2. Summary of Pollutant Loads to Canal Systems 

TS S 

treated 
Outfall ID Ib/year Ib/year Ib/year # billion/yr acres Ib/acre 

Annual Load (existing treatment) Basin Load Rate 
TN TP TS S FC Size 

L- 8 36 6 1,687 1,313 8.4 202 

L- 7 54 10 2,563 2,041 20.3 126 

L- 5 5 63 95 26,343 19,388 185.2 142 

Crane Creek Canal N 1 18 20 5,554 4,089 34.5 161 

Crane Creek Canal S 280 39 12,000 1 1,038 71.2 169 

Note: FC = fecal coliform. 

Source: ECT, 2002. 
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5.0 ALTERNATIVE EVALUATIONS 

This section contains an evaluation of alternatives to alleviate existing flooding and water 
quality problems. The following guidelines were considered in evaluating the alterna- 
tives: 

1. 

2. 

3. 

4. 

5 .  

Solutions will involve the incorporation of both structural and non-structural 

approaches to stormwater management. 

Solutions should be acceptable to regulatory agencies and be permittable. 

Solutions should be cost effective and affordable. 

Solutions should seek to provide comprehensive environmental benefits. 

Benefits include reduced flooding, pollutant load reductions, and wetland en- 

hancement and preservation. 

Solutions must be technically feasible, implementable, and reliable. For ex- 

ample, infiltration-based BMPs (i.e., retention ponds, exfiltration) would not 

be proposed for areas having poorly drained soils since they would not func- 

tion properly and would promote mosquito development. 

Alternatives to alleviate flooding were developed and evaluated for the most critical 

flooding problems. Improved maintenance is proposed for all problem areas, and in most 

cases, is sufficient to correct problems. Structural improvements were proposed if better 

maintenance was not adequate to correct problems. These alternatives are discussed in 

the following sections. 

5.1 PROBLEM AREA #1 (DAYTON BOULEVARD) 

5.1.1 ALTERNATIVE 1-ENHANCE CURRENT DRAINAGE PATTERN 

Perform maintenance cleaning in the ditch along the east side of Dayton Boulevard to 

restore the conveyance capacity of the ditch. Also, fit cross culverts under Dayton Boule- 

vard with mitered end sections to improve conveyance, increase safety from protruding 

culverts, and reduce erosion around culvert inlets and outlets. 
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5.1.2 ALTERNATIVE 2-RECONFIGURE DRAINAGE ALONG WEST SIDE 
OF DAYTON BOULEVARD 

The culvert under Jeannie Drive and the driveway culvert to the north would need to be 

lowered to reestablish flow direction to the north. The inverts of the culvert north of Ca- 

nal Road are set so that stormwater must stage up approximately lft before discharge can 

occur to the Crane Creek Canal. The inverts of this structure need to be lowered to eleva- 

tion 22.6 ft. Also, the swale between Ward Parkway and Canal Road would possibly need 

to be regraded and culverts installed under any driveways that are above swale grade. 

5.2 

Many alternatives were developed and evaluated to alleviate persistent ponding in this 

area. The alternatives, described below, reflect a range of maintenance and structural im- 

provements. The alternatives tend to build on themselves in that structural modifications 

to the system are proposed and evaluated after necessary maintenance, such as ditch 

cleaning and regrading, have been performed. 

PROBLEM AREA #5 (PLATT CIRCLE) 

5.2.1 ALTERNATIVE 1-CLEANING AND STABILIZING 

Clean and stabilize the culverts and ditches in and downstream of Platt Circle. This 

would include removal of vegetation from ditches and sodding or seeding of ditch banks 

to reduce the amount of erosion due to loose soils. It would also include removing sedi- 

ment from culverts or replacing them, if necessary. Headwalls should be installed to re- 

duce the amount of erosion occurring at culvert inlets and outlets. 

5.2.2 ALTERNATIVE 2-REMOVING HIGH SPOT 

Regrading the high spot located near the north end of Azalea Park to provide relief to the 

Platt Circle area. This would reduce the elevation at which stormwater begins to dis- 

charge by approximately 0.5 ft. This alternative also includes everything prescribed in 

Alternative I .  

5.2.3 ALTERNATIVE 3-REMOVING 90-DEGREE BENDS IN CULVERTS AT 
CRANE ROAD 

Reconfigure the culvert north of Crane Road and the culvert crossing of Crane Road by 

installing a single 30-inch reinforced concrete pipe (RCP) diagonally across Crane Road 
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to the ditch south of Crane Road. This will reduce the amount of head loss created by the 

90-degree bends that are currently in the system. It would also reduce the erosion at the 

location of these bends by reducing the turbulence. This alternative would also include 

tasks prescribed in Alternatives 1 and 2. 

5.2.4 ALTERNATIVE 4-INSTALLING DROP INLET IN PLATT CIRCLE 

Install an inlet in Platt Circle and pipe stormwater between Lots 375 and 376 to the ditch 

near the south end of Azalea Park. This would include obtaining an easement from the 

homeowners on Lots 375 and 376. This alternative would also include everything pre- 

scribed in Alternative 3. 

5.2.5 ALTERNATIVE 5-INSTALLING DROP INLET IN PLATT CIRCLE 
WITHOUT RECONFIGURING CRANE ROAD 

Install an inlet in Platt Circle and pipe stormwater between Lots 375 and 376 to the ditch 

near the south end of Azalea Park. This would include obtaining an easement from the 

homeowners on Lots 375 and 376. This alternative would also include everything pre- 

scribed in Alternatives 1 and 2. 

5.2.6 ALTERNATIVE 6-STABILIZE THE DITCH SOUTH OF CRANE ROAD 
AND UPGRADE CULVERT DISCHARGING TO CRANE CREEK 
CANAL 

The ditch south of Crane Road is currently overgrown with trees and has steep side 

slopes. Flatter side slopes will reduce the amount of erosion and improve conveyance. 

The culvert that discharges to Crane Creek Canal is 18 inches tall by 29 inches wide. In- 

creasing this culvert to a 30-inch culvert will increase the conveyance capacity of the sys- 

tem. 

5.2.7 ALTERNATIVE 7-INSTALL PIPE AND BAFFLE BOX FROM CRANE 
ROAD TO OUTFALL 

Install a 30-inch pipe from Crane Road to Crane Creek Canal in the existing ditch. Re- 

placing the ditch that is currently in place with a piped system will reduce the amount of 

channel erosion and provide a location for a stormwater treatment unit. Sediment loads to 

Crane Creek Canal would also be reduced by this alternative. 
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5.2.8 EVALUATION SUMMARY 

The goals of the developed alternatives were to correct two main issues: 

1.  Persistent ponding in Platt Circle, lasting on the order of days following 

storm events. 

Erosive conditions at Crane Road and in the outfall ditch south of Crane 

Road. 

2. 

Details of the model simulations are contained in Appendix B. The simulations demon- 

strated that Alternative 2 (maintenance clearing, regrading, and removal of the high spot 

in the ditch from Platt Circle) would result in a 0.4-ft decrease in peak stages and would 

decrease time to complete drawdown from days to approximately 18 hours. Construction 

of a drop inlet and pipe system in Platt Circle (Alternatives 4 and 5) resulted in an addi- 

tional 0.05-ft decrease in peak stages. 

Alternatives 3, 6, and 7 all provide for less erosive conditions at Crane Road and the 

downstream ditch. Alternative 6 has the advantage of lower costs than Alternative 7, but 

results in more vegetative clearing between Lots 334 and 335. Alternative 7 provided for 

less vegetative clearing and higher reductions in sediment loads. 

5.3 PROBLEM AREA #6 (LIVE OAK AVENUE AT LATERAL-5 CANAL) 

The primary flooding problem is due to back water from the Lateral-5 (L-5) Canal and 

occurs in the northwest ditch. End-of-pipe backflow prevention through installation of a 

flap-gate value on the 12-inch CM P is proposed to prevent back flow from the L-5 Canal 

and to  allow flow from the Town drainage system when the water level in the L-5 re- 

cedes. 

5.4 

5.4.1 ALTERNATIVE 1 

The ditch flowing north should be regraded to reestablish a positive grade-line between 

the Flamingo Road ditch and the ditch along the northern boundary of the Town. 

PROBLEM AREA #7 (FLAMINGO ROAD AREA) 
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5.4.2 ALTERNATIVE 2 

Investigate the Lateral-5 Canal to determine the reason for the standing water. If the in- 

vestigation showed that the water level could be lowered, then the grade-line between 

Flamingo Road ditch and Lateral-5 Canal could be reestablished. 

5.5 

5.5.1 ALTERNATIVE 1 

Clean the ditch along the northern border of the Town increasing the flow capacity. 

PROBLEM AREA #8 (WILDFLOWER MEADOW) 

5.5.2 ALTERNATIVE 2 

Regrade the ditch in Wildflower Meadow to promote flow toward the north and 

cleadregrade the ditch along the northern boundary of the Town to restore the flow path 

toward the west. 

5.6 

Regrade the ditch including removal of the high spot near the northeast corner of Lot 41 8 

to provide a consistent flow line toward the Lateral-5 Canal. 

PROBLEM AREA #10 (CAJEPUT CIRCLE) 

5.7 WATER QUALITY IMPROVEMENT ALTERNATIVES 

Based on the pollutant loading analysis and observations of the drainage system, erosion 

and suspended sediment transport is the major water quality issue. The need to reduce 

sediment loads is important from an environmental perspective. There are also regulatory 

incentives to reduce pollutant loads for two primary reasons. First, alternatives to reduce 

flooding and improve system conveyance capacity beyond maintenance work will require 

the incorporation of stormwater BMPs for water quality treatment per SJRWMD re- 

quirements. Second, compliance with NPDES Phase I1 requirements presents a need to 

promote and achieve pollutant reduction. 

Alternatives to reduce sediment loads from the Town were evaluated. The goal is to find 

a BMP which could be implemented near outfall locations where the largest contributing 

drainage area could be treated and could be installed within the available drainage ease- 

ments. Four types of devices were investigated including the Stormceptor, CDS Tech- 
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nologies, Vortechnics, and traditional baffle boxes. These devices function as liquidsolid 

separators and with proper design, are expected to achieve a 70 percent reduction in TSS 

loads and 25 percent reduction in nutrients (Herr and Harper, no date given). Based on a 

lower cost as compared to the others, the baffle box was selected as the device of choice. 

It also has been widely applied in Brevard County. 

Baffle boxes have been pioneered by Brevard County to provide an end-of-pipe treatment 

method where traditional treatment methods, such as ponds, are not feasible. Baffle boxes 

are concrete or fiberglass sediment boxes constructed in-line with existing storm drain 

pipes. They are typically 3 to 5 meters (10 to 15 ft) long, 0.79 meter (2 ft) wider than the 

pipe, and 1.8 to 2.4 meters (6 to 8 fi) high. The box is divided into three chambers by 

weirs set at the same level as the pipe invert to minimize hydraulic losses. There are trash 

screens or skimmers to trap floating trash and yard debris. Manholes are set over each 

chamber to allow access for cleaning with vacuum trucks. Baffle boxes are principally 

designed for sediment removal. The trash screens will trap floating trash, but will swivel 

up in high flows losing the accumulated trash. Heavy metals and particulate phosphorus 

will bind to suspended solids and be removed also. Costs per device range from $20,000 

to $35,000, assuming minimal additional piping costs. 

Figure 5-1 presents possible locations of baffle box installation based on optimal TSS 

capture. Table 5-1 presents a summary of estimated load reductions achieved if baffle 

boxes are installed at all locations shown. 

All of the locations identified in Figure 5-1 are in open ditch systems and would require 

significant additional piping for the baffle boxes to function properly. Previous experi- 

ence with installing baffle boxes in an open ditch system has not been favorable due to 

excessive sediment accumulation resulting in a nonfunctioning system and high mainte- 

nance costs. Given the relatively low loadings for TSS, the construction and maintenance 

of a baffle box system at each of the locations shown is not considered cost effective and, 

therefore, is not recommended. However, where conveyance and infrastructure improve- 

ments are proposed, such as in the Platt Circle area (see Section 5.2), baffle boxes can 
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Table 5-1. Summary of Pollutant Loads with Baffle Boxes Installed 

TSS TSS 
Annual Load Discounted for Stormwater Management Annual Load with Baffle Boxes Basin Load Rate Load Rate 

TN TP TSS FC TN TP TSS FC Size treated Baffle Boxes 

Basin ID Ib/year Ib/year Ib/year # billion/yr Ib/pear Ib/year Ib/year # billion/yr acres Ib/acre Ib/acre 

00 1 

002 
003 
004 
005 
005 including Target 

006 
007 
008 
009 
010 

ul 01 I 
012 00 

013 
014 
015 

016 
017 
018 
019 
020 
02 1 

022 

I 

33 

50 
23 
36 
39 
I38 
35 
35 
17 
I4 

29 
53 
7 
12 

190 
12 
15 

62 
42 
95 
73 
8 

87 

6 

9 
4 
6 
7 
I5 
3 

6 
3 
2 
5 

9 
1 

2 
29 
2 
3 
I 1  
7 
16 
13 
1 

15 

I .560 

2.379 
1,108 
1.687 
I .88 I 
5,372 
1,582 
1,643 
797 
642 

1,360 
2,472 
342 
582 

8,745 
552 
720 

2,892 
1,98 1 

4,487 
3,459 
377 

4.128 

1.216 

1,859 
877 

1.313 

1.352 

6,097 
988 

1.203 
556 
459 

1,072 
1,870 
270 
467 

5,662 
446 
567 

2.3 15 
1,575 
3,415 
2,656 
308 

3.257 

33 
50 
23 
36 
39 
138 
35 
35 
17 
14 

29 
53 
7 
12 

1 YO 
12 
15 

62 
42 
95 
73 
8 

87 

6 
9 
4 
6 
7 
I5 
3 

6 
3 
7 - 
5 
9 

1 
1 
& 

29 
2 
3 
1 1  
7 
16 
13 
1 

15 

468 
714 

1,108 
1,687 
564 

1,61 I 
475 

1,643 
797 
642 

1,360 
742 
342 
582 

2,623 
552 
720 

2,892 
594 

1,346 
1,038 
377 

1,239 

1,216 

1,859 
877 

1,313 
1.352 

6,097 
988 

1,203 
556 
459 

1,072 
1,870 
270 
467 

5,662 
446 
567 

2,3 15 

1,575 
3,415 
2,656 
308 

3,257 

7 9  
12 2 
6 2  
8 4  
8 2  

33 4 
I I  4 
10 8 
5 0  
4 1  

8 2  
I4 5 
2 1  
5 0  

66 9 
2 6  
5 4  
I 7  6 
I5 3 
35 3 
20 3 
3 2  

28 8 

I96 
195 
177 
202 
229 
161 
I38 
I52 
I59 
I55 
I66 
I70 
162 
I16 
131 

213 
134 
164 
129 
127 
170 
1 I7  
143 

59 
58 
177 
202 
69 
48 
42 
152 
159 
I55 
166 
51 

162 
116 
39 

213 
134 
164 
39 
38 
51 

1 I7 
43 

L-8 36 6 I .687 1.313 36 6 1.687 1,313 8 4  202 202 

L-7 54 10 2.563 2.04 1 54 10 1.176 2,04 1 20 3 I26 58 

L-5 563 95 26.343 19,388 563 95 11,770 19,388 I85 2 142 64 

Crane Creek Canal N 1 I8 20 5,554 4,089 1 I8 20 3,823 4,089 34 5 161 1 1 1  

Crane Creek Canal S 280 39 12,000 1 1,038 280 39 4,375 11,038 71 2 169 61 

Source ECT, 2002 
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serve to provide effective water quality treatment to meet retrofit requirements (see Sec- 

tion 5.2.7). 

Nutrient load reduction is a priority in the Indian River Lagoon and its contributing ba- 

sins (such as the Crane Creek Canal, or M-1 Canal, basin). The estimated nutrient load- 

ings generated by the Town are considered low for this type of development. Opportuni- 

ties to implement BMPs to address nutrient loadings such as wet detention ponds are 

available in the Lake Arthur Tippie Park area, the Wildflower Meadow area, and the 

Martin Woods area. The costs to implement such BMPs would be large since significant 

infrastructure improvements would also be required to revise existing drainage patterns 

as needed. These costs are not deemed justified given the low nutrient loadings. Reduc- 

tions in nutrient loadings can also be accomplished using more economical, nonstructural 

BMPs such as improved operations and maintenance, and public education. Opportunities 

to implement these nonstructural practices are available in the Town and can provide 

measurable reductions in nutrient loadings. Further discussion of these BMPs is provided 

in the Recommendations section (Section 6.0). 
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6.0 RECOMMENDATIONS 

This section of the report presents recommendations for a stormwater master plan based 

on ECT's evaluation of the stormwater management system. Included are recommenda- 

tions for projects for correcting water quantity and quality problems. The recommenda- 

tions include structural and non-structural measures to relieve flooding while providing 

for pollutant load reductions to the M-1 Canal and improving operation and maintenance. 

6.1 RECOMMENDED PROJECTS 

Five main factors were listed in Section 5.0 as guidelines to be considered in developing 

alternatives and recommendations: 

0 Technical feasibility and reliability. 

0 Permittability. 

0 Cost effectiveness and affordability. 

0 Environmental soundness and consistency. 

0 Applicability. 

The recommended projects are summarized in the following paragraphs. Project cost de- 

tails are included as Appendix C. 

6.1.1 

The ditch along the east side of Dayton Boulevard has the capability to carry large 

stormwater flows and, with some minor improvements, is capable of conveying stormwa- 

ter flows for the Dayton Boulevard area. Improving the drainage along the west side of 

Dayton Boulevard would entail lowering at least three culverts and possibly adding two 

culverts. Also it may entail several hundred feet of ditch regrading. It is recommended 

that maintenance cleaning in the ditch along the east side of Dayton Boulevard be per- 

formed to restore the conveyance capacity of the ditch. Also, construct headwalls on 

cross culverts under Dayton Boulevard to improve conveyance, increase safety from pro- 

truding culverts, and reduce erosion around culvert inlets and outlets. This alternative is 

recommended due to the ease of implementation and level of service that would be pro- 

vided. 

PROBLEM AREA #1 (DAYTON BOULEVARD) 
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Estimated costs: $10,300. 

6.1.2 PROBLEM AREA #2 (TOWN GARAGE) 

It is recommended that the culverts along the north side of Savannah Drive be cleaned 

out. Also, the swale associated with these culverts needs to be regraded down to the 

Town Garage ditch to remove accumulated sediment and restore conveyance capacity. 

Bank slopes of the Town Garage ditch, near the Town Garage, need to be regraded to 

provide stability and reduce channel erosion. 

Estimated costs: $5,500. 

6.1.3 PROBLEM AREA #3 (CANAL ROAD AND BLUE HERON ROAD) 

The IS-inch CMP at the end of Canal Road needs to be cleaned out to restore conveyance 

capacity. 

Estimated costs: $900. 

6.1.4 PROBLEM AREA #4 (NORMAN DRIVE) 

It is recommended that roadside swales on both sides of the road be regraded to restore 

flow line (approximately to driveway culvert inverts). Driveway culverts should be 

cleaned to remove accumulated sediments. 

Estimated costs: $1 1,800. 

6.1.5 PROBLEM AREA #5 (PLATT CIRCLE) 

To alleviate the problem of persistent ponding in Platt Circle and to reduce erosion at 

Crane Road the outfall ditch, the following recommendations are made: 

1. Clean and stabilize the culverts and ditches in and downstream of Platt Cir- 

cle. This would include removal of vegetation from ditches and sodding or 

seeding of ditch banks to reduce the amount of channel erosion. 
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2. Regrade the high spot located near the north end of Azalea Park. This would 

reduce the elevation at which stormwater begins to discharge by approxi- 

mately 0.5 ft and relieve the persistent ponding condition following large 

storm events. 

Reconfigure the culvert north of Crane Road and the culvert crossing of 

Crane Road by installing a single 30-inch RCP diagonally across Crane Road 

to the ditch south of Crane Road. This will reduce the amount of head loss 

created by the 90-degree bends that are currently in the system. It would also 

reduce the erosion at the location of these bends due to flow turbulence. Ex- 

isting culverts would be removed. 

Install a 30-inch pipe from Crane Road to Crane Creek Canal in the existing 

ditch. Replacing the ditch that is currently in place with a piped system would 

reduce the amount of erosion and provide a location for installation of a baf- 

fle box. Sediment loads to Crane Creek Canal would be reduced by this alter- 

native. 

3. 

4. 

Estimated costs: $123,700 (includes monitoring). 

6.1.6 PROBLEM AREA #6 (LIVE OAK AVENUE NEAR THE L-5 CANAL) 

It is recommended that end-of-pipe backflow prevention through installation of a flap- 

gate valve on the 12-inch CMP be performed to prevent flow from the L-5 Canal and to 

allow flow from the Town when the water level in the L-5 Canal recedes. 

Estimated costs: $800. 

6.1.7 

It is recommended that the ditch flowing north should be regraded to reestablish a posi- 

tive grade-line between the Flamingo Road ditch and the ditch along the northern bound- 

ary o f  the Town. This would provide immediate relief from standing water in the Fla- 

mingo ditch. 

PROBLEM AREA #7 (FLAMINGO ROAD AREA) 

Estimated costs: $1,900. 
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6.1.8 PROBLEM AREA #8 (WILDFLOWER MEADOW) 

It is recommended that the ditch along the northern border of the Town be cleaned to re- 

store conveyance capacity. Ponding in the low spot in Wildflower Meadow does not ap- 

pear to have an adverse impact. 

Estimated costs: $1,700. 

6.1.9 PROBLEM AREA #9 (CARISSA AVENUE NEAR CARISSA ROAD AND 
NORTH WILDWOOD LANE) 

It is recommended that the culverts crossing Carissa Road and North Wildwood Lane be 

cleaned of accumulated sediments. The 15-inch CMP should be reset to correct the exist- 

ing adverse slope. Install a mitered-end section to the outfall structure to reduce erosion 

around the culvert entrance. 

Estimated costs: $4,500. 

6.1.10 PROBLEM AREA #10 (CAJEPUT CIRCLE) 

It is recommended that the swale at the northeast corner of Lot 418 be regraded (includ- 

ing sodding) to remove the high spot and restore flow gradients toward the L-5 Canal. 

Estimated costs: $700. 

6.2 NON-STRUCTURAL CONTROLS 

Recommended non-structural source controls include: 

0 Improved system maintenance. 

Public education programs. 

0 Fertilizer and pesticide application control. 

6.3 OPERATION AND MAINTENANCE 

Proper operation and maintenance is essential for any designed system to function effec- 

tively and provide the desired level of service. Thus, operation and maintenance are criti- 
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cal elements of a stormwater master plan. The recommended alternatives include those 

BMPs which are easily maintained. 

The current level of maintenance on Town drainage facilities has not been adequate to 

maintain system conveyance capacity over the long-term. Recently, there has been im- 

proved operation and maintenance of the drainage system resulting in positive improve- 

ments in the drainage level of service for the areas receiving attention. 

A goal of this master plan is to provide guidance and recommendations for a routine op- 

erations and maintenance program. Inspections of ditches, swales, and culverts should be 

performed by the Town quarterly and after every major storm event. Excess vegetation 

and accumulated sediment should be removed as required. To assist Town staff in per- 

forming this inspection, a maintenance inspection form for open channels and swales is 

included as Appendix D. The form provides a checklist of inspection items and provides 

for a means of assessing condition, establishing maintenance priorities, and maintaining 

system records. 

It is also recommended that the installation of driveway culverts, both for new construc- 

tion or replacement of existing culverts, be reviewed and approved by the Town for 

proper size, pipe material, and alignment. Installations should be of a size and material 

that is consistent with adjacent culverts. New installations should be surveyed to ensure 

that the alignment and invert elevations are consistent with existing drainage patterns and 

will not cause flow obstructions or reversals. Culvert replacements should be performed 

using the same pipe size, material, and alignment as the existing culvert. Any proposed 

modifications should be reviewed and approved by the Town. 

6.4 PUBLIC EDUCATION 

An essential component of any stormwater program is public education. Many people do 

not fully realize that the runoff from streets, parking lots, roof tops, lawns, etc., contribute 

pollutant loading to their recreational and scenic water bodies. The public is also usually 

unaware of what effects their actions can have on a stormwater management system. The 

implementation of a public education program is viewed by EPA as a positive step in the 
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direction of controlling pollutants in stormwater discharges since it falls under the classi- 

fication of a non-structural BMP. EPA has required it as part of the NPDES Phase I1 

compliance requirements. As a result, numerous public education programs have been 

implemented in the past decade which emphasize stormwater management. 

Various types of public education programs have been designed to inform residents about 

the need for proper waste disposal techniques and the harm that improper methods can 

have on the environment. Information should be developed and distributed that encour- 

ages efficient landscaping practices, particularly with respect to irrigation, fertilization, 

pesticide and herbicide applications. In addition, the proper treatment of hazardous mate- 

rials, proper waste disposal, and non-toxic substitutes for common household cleaning 

products should also be included in the public education program. 

A complete summary of potential control measures which can be implemented as part of 

a full-scale public education program are presented in Table 6-1. 

These public education goals can be met through various public participation and educa- 

tion components which are incorporated into the program framework. Components to be 

incorporated into the formal program may include public hearings and meetings, citizen 

advisory committees, workshops and education programs, informational newsletters, 

press releases, bill stuffers, telephone information hot line, and other informational mate- 

rials. Through the formal adoption of public education program, each component can be 

well defined, planned, and implemented with success. 

6.5 NPDES PROGRAM COMPLIANCE 

This master plan report will benefit the Town of Melbourne Village in its effort to meet 

the anticipated permitting requirements of the Phase 2 NPDES permit. Regulated small 

MS4 operators will need to obtain permit coverage by March 10,2003. Although FDEP 

has not yet issued regulations or permits for regulated small MS4s, it is anticipated that 

the requirements will closely track the requirements prescribed in the federal Phase I1 

Rule and outlined below. Additional requirements may be included in the FDEP-issued 
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Table 6- 1. Potential Educational Control Measures for Stormwater Discharges 

5 .  Emphasize impacts which result when oil, antifreeze, pesticides, herbicides, 

paints, solvents, or other potentially harmful chemicals are dumped into the 

storm sewer system of drainage canals. 

Educate homeowners on the proper use and management of fertilizers, pesti- 

cides, herbicides, and other potentially harmful chemicals. 

Promote the effective use of housekeeping practices, including the use of 

absorbents, cleaning compounds, and oil/grease traps for controlling oil and 

grease in gas stations, automotive repair shops, parking areas, commercial 

and industrial facilities, and food service facilities. 

Emphasize non-point source pollution impacts which result from littering and 

improper solid waste management practices. 

Promote the need to keep rainfall and runoff from contacting potential 

contaminants. 

6. 

7. 

8. 

9. 

10. Emphasize the need to minimize the total volume of runoff and the peak rate 

of runoff from a given area. 

1 1. Promote efforts to reduce leaking of oil, antifreeze, hydraulic fluid, etc. 

12. Educate the public on the environmental impacts which result from leaks and 

spills of gasoline, fuel oil, and chemical tanks. 

13. Educate contractors and public works personnel about the need for and prac- 

tical methods for erosion control, sediment control, site waste disposal, 

ground water disposal, etc. 

14. Educate homeowners on the need to clean up and properly dispose of pet 

wastes. 

Source: ECT, 2002. 
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regulations. Operators of regulated small MS4s must develop and implement a stormwa- 

ter management program that includes the measurable goals and BMPs of their choosing 

for the following six minimum control measures: 

1. Public Education and Outreach-Perform educational outreach regarding the 

harmful impacts of polluted stormwater runoff. 

Public ParticipationlInvolvement-Comply with state and local public notice 

requirements and encourage other avenues for citizen involvement. 

Illicit Discharge Detection and Elimination-Implement a plan to detect and 

eliminate any non-stormwater discharges to the MS4 and create a system map 

showing outfall locations. 

Construction Site Runoff Control-Implement and enforce an erosion and 

sediment control program for construction activities. 

Post-construction Runoff Control-Implement and enforce a program to ad- 

dress discharges of post-construction stormwater runoff from new development 

and redevelopment areas. 

Pollution Prevention/Good Housekeeping-Implement a program to pre- 

ventheduce pollutant runoff from municipal operations and property and per- 

form staff pollution prevention training. 

2. 

3. 

4. 

5 .  

6. 

An additional requirement includes periodic evaluation reports. These reports will be re- 

quired using the measurable goals for each minimum control measure as benchmarks for 

evaluating program effectiveness. 

This master plan will place the Town in a proactive role with respect to the future com- 

pliance standards which are expected under the NPDES program. 
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DRIVEWAY CULVERT INVENTORY 



Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
54 1 6776 BLUE JAY LN. 
542 6777 
543 6885 
544 6885 
545 6545 
546 6587 
547 6629 
548 669 1 
549 6763 
550 6817 
55 1 6879 
552 6915 
554 33 1 
555 349 
556 365 
557 395 
558 395 
559 439 

WARD PKWY 
WARD PKWY 
WARD PKWY 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 

2 

1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 
1 

CMP 

CMP 
CMP 
RCP 

CMP 
CMP 

CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
RRCP 

12 

12 
12 
12 

10 
14 

12 
14 
14 
16 
14 
14 
20 

SD 

DD 
SD 
SD 

DD 
SD 

DD 
DD 
SD 
SD 
DD 
DD 
DD 

CB 
C 
C 

C 

C 

CB 
CB 
CB 
CB 

G 

G 
G 
G 

P 
G 

G 
F 
G 
G 
F 
F 
G 

30 

40 
50 
50 
100 
90 
20 

30 
Yes 50 

60 
60 
60 
60 
20 

1 
3 

560 485 BLUE HERON RD. 1 CMP 14 DD P Yes 90 

TOTAL LOTS 
TOTAL CULVERTS 

305 
275 
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APPENDIX A 

DRIVEWAY CULVERT INVENTORY 



Me1 bourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
69 15 SHERIDAN RD. 2 CMP 10 SD CB G 40 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

569 
555 
543 
53 1 
53 1 
515 
505 
508 
508 
6730 
6730 
6680 
6600 
6550 
6520 
514 
500 
510 
522 
530 
542 
566 
5 74 
590 
683 1 
6793 
6725 
6689 
6663 
6597 
6529 
6518 
6530 
6556 
6598 

2 CMP 10 
2 CMP 10 

DD C F 
DD C F 

w. PINE RD. 1 C 14 SD C G 
w. PrNE RD. 1 SD C P 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PrNE RD. 
w. P r n  RD. 
SOUTH DR. 
SOUTH DR. 
SOUTH DR. 
SOUTH DR. 
SOUTH DR. 
SOUTH DR. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 1 CMP 10 
HAMMOCK RD. 1 CMP 10 
HAMMOCK RD. 1 CMP 12 
HAMMOCK RD. 1 RCP 16 
HAMMOCK RD. 1 CMP 30 
NORMAN DR. 1 CMP 8 
NORMAN DR. 2 CMP 12 
NORMAN DR. 1 RCP 14 
NORMAN DR. 1 CMP 12 
NORMAN DR. 1 PVC 8 
NORMAN DR. 1 CMP 10 
NORMAN DR. 2 CMP 12 
NORMAN DR. 2 CB 10 
NORMAN DR. 1 CMP 12 
NORMAN DR. 
NORMAN DR. 1 CMP 16 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
DD 
DD 
SD 
SD 
DD 

DD 

C 
B 
C 
C 
C 
C 

CB 
C 
C 

CB 
CB 
CB 
CB 

B 

G 
G 
G 
F 
G 
G 
G 
G 
G 
G 
G 
G 
F 
G 

F 

50 
90 

Yes 75 
Yes 75 

70 

10 
20 
50 
30 
50 
40 
10 
10 
30 
10 
15 
50 

Yes 40 

7 
3 
3 

2 
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Me1 bourne Village Driveway Culvert Inventory 

Number of Culvert Diameter Approximate Headwall 
Water 

Crushed Percent Pipe Depth 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50A 
50 
51 
52 
53 
54 
55 
56 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 

1 
2 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
6654 NORMAN DR. 
6718 
6770 
6848 
550 
562 
588 
588 
6815 
6737 
6699 
6629 
6595 
6573 
6489 
6535 
530 

651 1 
6507 
6410 
6410 
6414 
6399 
6395 
6303 
6217 
6229 
6257 
624 1 
6250 
6262 
6330 
6400 
398 
398 
410 

NORMAN DR. 
NORMAN DR. 
NORMAN DR. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
w. PINE RD. 
NORMAN DR. 
NORMAN DR. 
SOUTH DR. 
SOUTH DR. 
SOUTH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
SAVANNAH DR. 
DAYTON BLVD. 
DAYTON BLVD. 
DAYTON BLVD. 

CMP 
CMP 

CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
RCP 
CMP 
CMP 
CMP 
CMP 
CMP 
CMP 

CMP 
RCP 

CMP 
CMP 

CMP 
CMP 
CMP 
RCP 
CMP 

CMP 
CMP 
CMP 

10 
14 

14 
14 

12 
12 
8 
8 
16 
12 
10 
20 
20 
20 

10 
18 

12 
12 

10 
10 
10 
10 
10 

30 
30 
30 

SD 
SD 
SD 
DD 
SD 
SD 
SD 
SD 
DD 
SD 
SD 
SD 
SD 
SD 
DD 
SD 

DD 
SD 

SD 
SD 

SD 
SD 
DD 
SD 
SD 

SD 
SD 
SD 

C 
RD 

RD/B 
RD 
B 

CB 

CB 

CB 
C 
C 
C 

CB 
C 

C 

CMB 
C 

CB 
C 
C 

S 
S 
C 

G 40 
G 
P 
G 
F 

G 
G 
G 
F 
G 
G 
F 
G 
F 
G 

G 
G 

F 
F 

G 
F 
G 
G 
G 

G 
G 
G 

75 0.5 
100 Yes 8 
10 

Yes 60 
90 
60 
60 
50 
80 

6 
6 
6 
6 
10 
8 

60 
50 

50 
50 

50 
50 
50 
50 
50 

10 
10 
10 
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Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
115 430 DAYTON BLVD. 
116 
20 1 
202 
203 
204 
205 
206 
207 
209 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
22 1 
222 
223 
224 
225 
226 
227 
228 
229 
230 

231A 
23 1 
232 
233 

623 1 
6910 
62 1 
635 
643 
643 
655 
677 
690 
678 
678 
654 
654 
642 

620 
6830 
6776 
6734 
6660 
6604 
6619 
664 1 
6663 
6675 
6687 
6695 
6694 
6656 
6674 
6660 
6516 
6548 
6545 
6524 

HALL RD. 
SHERIDAN RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
W. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE RD. 
w. PINE m. 
w. PINE RD. 
EMPTY LOT 
w. PINE RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
SHERIDAN RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
SHERIDAN RD. 

2 
1 
2 
1 
1 

1 
2 
1 
1 
1 

1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 

2 
1 
1 
1 

CMP 
CMP 
CMP 
CMP 
CMP 

RCP 
CMP 

C 
RCP 
RCP 
CMP 
RCP 
RCP 
RCP 
RCP 
CMP 
CMP 

CMP 
CMP 
CMP 

CMP 
RCP 
CMP 
RCP 

14 
12 
14 
12 
12 

8 
14 

14 
12 
10 
14 
10 
8 
10 
8 
8 
10 

12 
12 
14 

14 
12 
12 
10 

SD 
SD 
SD 
SD 
SD 

SD 
SD 

SD 

SD 
SD 
DD 
SD 
SD 
DD 
DD 
SD 
SD 
SD 

SD 
SD 
SD 

SD 
DD 
SD 
DD 

RDICM 
CB 
C 
C 
C 

CB 

CB 

S 
RDICB 

CB 
B 
C 

C 
CB 
C 
C 

C 

C 
C 

C 

G 
F 
F 
G 
G 

G 
F 

P 

F 
G 
G 
G 
G 
G 
F 
F 
G 
F 

P 

G 

G 
G 
G 
G 

75 
Yes 60 

50 
50 

50 
90 
I00 
100 
90 Yes 

80 
50 
15 
60 

6 
50 
100 
50 
10 
60 
100 
75 

10 
30 
40 
30 



Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

235 
236 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25 1 
25 1 
252 
253 
254 
255 
255 
256 
257 
258 
259 
260 
300 
301 
302 
303 
304 
305 
306 
309 

6485 
6493 
6464 
6398 
6330 
6304 
694 
686 
678 
672 
666 
642 
630 
6100 
61 1 
627 
62 7 
639 
65 1 
65 1 
675 

6480 
6477 
6470 
6363 
6375 
6464 
5602 
5626 
5690 
5752 
5794 
5798 
5888 
69 1 

FLAMINGO RD. 
FLAMINGO CT. 
FLAMINGO CT. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
LIVE OAK AVE. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
HAMMOCK RD. 
FLAMINGO RD. 
FLAMINGO RD. 
FLAMINGO RD. 
WOOD LN. 
WOOD LN. 
SHERIDAN RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
ACACIA AVE. 

1 
1 

1 
2 
2 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

1 
1 
1 
1 
1 
2 
1 
1 
1 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
234 6519 FLAMINGO RD. CMP 

RCP 

CMP 
CMP 
CMP 
RCP 
RCP 
CMP 

CMP 
CMP 

C 
CMP 
CBP 
CMP 
RCP 
CMP 
CMP 
CMP 
RCP 
CMP 
RCP 
CMP 
CMP 

RCP 
RCP 
CMP 
CMP 
RCP 
CMP 
CMP 
CMP 

8 
14 

10 
16 
20 
10 
8 
10 

14 
12 
16 
12 
12 
18 
16 

12 
12 
10 
18 
10 
10 
14 

17 

11 
12 
15 
14 
11 
12 

DD CB 
DD C 

SD CB 
SD CB 
SD 
DD C 
DD C 
SD 

SD 
SD 
SD RDIC 
SD 
SD CB 
SD CB 
SD CB 

SD C 
SD C 
DD C 
DD RDIC 
SD 
DD CB 
SD CB 

SD C 
SD CB 
SD C 
SD B 
SD C 
SD C 
SD C 
SD 

F 
G 

G 
G 
G 
G 
G 
G 

F 
F 
G 
F 
G 
G 
G 

G 
G 
P 
G 
G 
G 
F 

G 
P 
G 
G 
F 
G 
G 
G 

10 

50 

30 
50 
40 
70 

Yes 

10 

30 
50 
100 
50 
50 
80 

10 
Yes 50 

50 
Yes 75 Yes 

75 
50 
75 
50 
50 
30 

5 
5 

30 
20 
5 
3 
3 
3 
3 

5 

1 
3 
3 

3 



Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
ACACIA AVE. 1 CMP 10 SD RD/C F 50 310 

311 
313 
3 14 
315 
316 
317 
318 
319 
320 
32 1 
322 
323 
324 
325 
326 
327 
328 
329 
330 
33 1 
332 
333 
334 
335 
336 
337 
338 
339 
340 
34 1 
342 
343 
344 
345 
347 

683 
667 
659 
65 1 
64 1 
62 7 
615 
61 1 

6125 
585 
571 
565 
565 
545 
537 
529 
529 

5959 
5917 
5885 
5843 
5819 
5755 
5687 
5645 
5609 
5555 
506 
520 
532 
544 
556 
568 
5610 
5640 
5680 

ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
LIVE OAK AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
S. WILDWOOD LN. 
S. WILDWOOD LN. 
S. WILDWOOD LN. 
S. WILDWOOD LN. 
S. WILDWOOD LN. 
S. WILDWOOD LN. 
LIVE OAK AVE. 
LIVE OAK AVE. 
LIVE OAK AVE. 

1 
1 
2 
1 
1 
1 
1 

1 
2 
2 
1 
1 
1 
1 
2 

RCP 
CMP 

RCP 
RCP 
CMP 
RCP 
RCP 
RCP 
CMP 

CMP 
RCP 
CMP 

CMP 

RCP 

RCP 
CMP 
CMP 
CMP 
RCP 
CMP 
RCP 
CMP 

10 
11 

10 
10 
10 
14 
8 
12 
8 

14 
12 

12 

10 

12 
10 
12 
8 
16 
12 
8 
8 

SD 
SD 

SD 
SD 
SD 
SD 
DD 
DD 
SD 

SD 
SD 

SD 

DD 

SD 
DD 
DD 
DD 
SD 
DD 
SD 
DD 

C G 
F 

CB G 
C G 

G 
C G 

F 
C G 

F 

P 
F 

B G 
P 
G 

C P 
C F 

G 
F 

S F 
C F 

F 
P 

CB F 
C G 

50 
30 

30 
15 

75 
50 
75 

100 
50 
40 
100 
75 
100 
75 

75 
80 
50 
15 
15 

Yes 80 

50 
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Melbourne Village Driveway Culvert Inventory 

Number of Culvert Diameter Approximate Headwall 
Water 

Crushed Percent Pipe Depth 

349 
349 
350 
351 
353 
3 54 
355 
356 
357 
358 
359 
360 
361 
3 63 
3 64 
3 67 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
3 78 
379 
381 
381 
382 
382 
383 
384 
385 

5806 
5800 
570 
5665 
5625 
5605 
54 1 
525 
5660 
5730 
5792 
5834 
5880 
542 
542 
570 
582 
594 
585 
571 
557 
545 
527 
520 
536 
548 
620 
648 
648 
660 
676 
669 
643 
643 
639 

LIVE OAK AVE. 
LIVE OAK AVE. 
PLATT CR. 
LIVE OAK AVE. 
LIVE OAK AVE. 
LIVE OAK AVE. 
S. WILDWOOD RD. 
S. WILDWOOD RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
CRANE RD. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
PLATT CR. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
N. WILDWOOD LN. 
N. WILDWOOD LN. 
N. WILDWOOD LN. 
N. WILDWOOD LN. 
N. WILDWOOD LN. 

1 
1 

1 
1 
1 
1 

1 
2 
1 
1 
1 
2 
1 

2 
1 
1 

1 
2 
1 
1 
1 
1 
1 
1 

2 
1 
1 
1 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
348 5770 LIVE OAK AVE. 50 - 0 CMP 

RCP 

CMP 

CMP 
CMP 

RCP 
RCP 

CMP 
RCP 
CMP 
CMP 

C 
CMP 
CMP 

RCP 
RCP 
CMP 
CMP 
CMP 
CMP 
RCP 

RCP 
RCP 
RCP 
CMP 

10 
10 

10 

10 
12 

14 
14 

10 

14 

12 
12 
12 
16 
12 
12 
10 

14 
12 
11 
12 

DD 
DD 

DD 

SD 
DD 

DD 
SD 

DD 
SD 
SD 

SD 
SD 
SD 

SD 
SD 
DD 
DD 
DD 
SD 
SD 

SD 
SD 
SD 
SD 

L 

C 

CB 

C 

C 
CB 

RD 

CB 
CB 
CB 
C 
C 

C 

C 
C 
C 

ti 
F 

F 
P 
F 
P 

G 
G 
P 
G 
G 
G 
P 

G 
G 
G 

F 
F 
G 
G 
F 
F 
G 

G 
G 
G 
F 

75 

75 
100 
90 

Yes 80 

40 
75 
100 
75 
75 
50 
100 

40 
10 
30 

100 
50 
40 

Yes 
Yes 80 
Yes 50 

2 

5 
7 

3 

50 
50 
50 
30 

G-DW3/PRl/mlbvappa.xls-3/ IW2003 
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Me1 bourne Village Driveway Culvert Inventory 

Number of Culvert Diameter Approximate Headwall 
Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 

SD C F 30 SABAL RD. 

Water 
Crushed Percent Pipe Depth 

387 
388 
389 
390 
391 
392 
393 
394 
40 I 
402 
402 
403 
403 
404 
405 
406 
407 
408 
409 

409.1 
410 
41 1 
41 1 
412 
413 
414 
415 

415.1 
416 
417 
418 
419 
420 
42 1 
422 

665 
665 
658 
5863 
5837 
5749 
5633 
690 
670 
72 1 
710 

5747 
5745 
562 1 
5589 
5527 
740 
750 
760 
764 
766 
778 
786 
788 
795 
787 
779 
767 

NVA 
735 
738 
756 
772 
780 
755 
5630 

SABAL RD. 
N. WILDWOOD LN. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
CARISSA RD. 
SABAL RD. 
SABAL RD. 
ACACIA AVE. 
ACACIA AVE. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
CAJEPUT CR. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
ACACIA AVE. 
CAJEPUT CR. 
CAJEPUT CR. 

1 

1 
1 
1 
2 
1 
1 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

1 
2 
1 
1 
1 
1 
1 

CMP 

RCP 
CMP 
CMP 
CMP 
CMP 
CMP 

RCP 
CMP 
CMP 
RCP 
RCP 
CMP 
CMP 
RCP 
RCP 
RCP 
CMP 
CMP 
RCP 
CMP 
CMP 

CMP, RCP 
CMP 
CMP 
RCP 

RCP 
RCP 
RCP 
RCP 
CMP 
CMP 
CMP 

8 

10 
12 
10 
13 
12 
10 

8 
12 
8 
11 
11 
14 
14 
10 
10 
12 
12 
12 
11 
12 
12 
12 
12 
12 
14 

12 
10 
12 
12 
13 
13 
11 

SD 
SD 
SD 
SD 
SD 
SD 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
DD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 

SD 
SD 
SD 
SD 
SD 
CD 
SD 

C 
C 
C 
C 

RDIS 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

C 

C 

C 

F 
G 
G 
G 
F 
F 

P 
F 
F 
F 
F 
G 
G 
F 
F 
G 
G 
G 
G 
G 
G 
G 
G 
G 
P 

G 
P 
F 
G 
F 
F 
G 

75 
40 
15 
10 

75 
30 
50 

50 

50 
50 

4 
5 
3 

3 

3 

50 

50 
75 
50 
50 
50 

3 

G-DP03/PRl~mlbvappa xls-3i I812003 



Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
502 299 DAYTON BLVD. 1 CMP SD 1 9  

503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
519 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
53 1 
532 
533 
534 
535 
536 
538 
539 
540 

325 
353 
381 
381 
6505 
405 
433 
6535 
6545 
6587 
6629 
6693 
6767 
6825 
6825 
6592 
6712 
6750 
6824 
6890 
346 
366 
3 84 

6565 
381 
363 
377 
379 

6725 
6725 
6743 
6692 
6770 
6757 
6889 

DAYTON BLVD. 
DAYTON BLVD. 
DAYTON BLVD. 
DAYTON BLVD. 
WARD PKWY 
DAYTON BLVD. 
DAYTON BLVD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
CANAL RD. 
WARD PKWY 
WARD PKWY 
WARD PKWY 
WARD PKWY 
WARD PKWY 
IBIS CT. 
IBIS CT. 
IBIS CT. 
WARD PKWY 
IBIS CT. 
IBIS CT. 
IBIS CT. 
IBIS CT. 
BLUE JAY LN. 
BLUE JAY LN. 
BLUE JAY LN. 
TOWHEE DR. 
TOWHEE DR. 
BLUE JAY LN. 
BLUE JAY LN. 

1 
1 
1 
1 
2 

1 
1 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

CMP 
CMP 
CMP 
RCP 

RCP 

CMP 
CMP 

RCP 
CMP 

RCP 
RCP 
CMP 

CMP 
CMP 
RCP 

CMP 
RCP 
RCP 
CMP 
RCP 
RCP 

CMP 
CMP 
CMP 

1L 

12 
12 
12 
10 

8 

8 
12 

12 
12 

12 
10 
10 

12 
14 
10 

12 
12 
12 
10 
12 
14 

14 
12 

SD 
SD 
SD 
SD 

SD 

SD 
DD 

DD 
DD 

DD 
DD 
SD 

SD 
DD 
SD 

DD 
DD 
DD 
DD 
DD 
SD 

DD 
SD 

C 
CB 

CB 

C 
C 
C 

CB 

CB 
C 
B 

C 

CB 
C 
C 

RDIC 
CM 
CM 
CB 

C 

F 80 
P 
G 
G 
G 
G 

G 
P 
G 
G 

G 
G 

G 
F 
G 

P 
G 
F 

F 
G 
G 
F 
F 
F 

G 
F 

100 
50 
10 
10 
20 

30 
I00 
50 
10 

15 
80 

50 
40 
50 

90 
60 
40 

50 
60 
60 
10 
20 
20 
100 

40 
Yes 50 

90 

4 

3 
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Melbourne Village Driveway Culvert Inventory 

Water 
Number of Culvert Diameter Approximate Headwall Crushed Percent Pipe Depth 

Lot Street Address Culverts Material inches Length Type Condition End Silted Failed (Inches) 
54 1 6776 BLUE JAY LN. 
542 6777 
543 6885 
544 6885 
545 6545 
546 6587 
547 6629 
548 669 1 
549 6763 
550 6817 
55 1 6879 
552 6915 
554 331 
555 349 
556 365 
557 395 
558 395 
559 439 

WARD PKWY 
WARD PKWY 
WARD PKWY 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
TOWHEE DR. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 
BLUE HERON RD. 

2 

1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
I 
1 
1 

CMP 

CMP 
CMP 
RCP 

CMP 
CMP 

CMP 
CMP 
CMP 
CMP 
CMP 
CMP 
RRCP 

12 

12 
12 
12 

10 
14 

12 
14 
14 
16 
14 
14 
20 

SD 

DD 
SD 
SD 

DD 
SD 

DD 
DD 
SD 
SD 
DD 
DD 
DD 

G 

CB G 
C G 
C G 

C P 
G 

C G 
F 
G 

CB G 
CB F 
CB F 
CB G 

30 

40 
50 
50 
100 
90 
20 

30 
Yes 50 

60 
60 
60 
60 
20 

1 
3 

560 485 BLUE HERON RD. 1 CMP 14 DD P Yes 90 

TOTAL LOTS 
TOTAL CULVERTS 

305 
275 
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