City of Cocoa Beach
Stormwater Master Plan

Volume 2

by
PARSONS ENGINEERING SCIENCE

Cocoa Beach Stormwater Utility PARSONS, ENGINEERING SCIENCE
1600 Minutemen Causeway 1375 South Semoran Boulevard, Suite 1348
Cocoa Beach, Florida 32931 Winter Park, Florida 32792
N 321 868-3292 . 407 671-5454
jregan@tityofcocoabeach:com Gaty. ReVoir@parsons.com






Table Of Contents

City of Cocoa Beach Stormwater Master Plan
Page TOC-1

October 2001, Rev: 0

TABLE OF CONTENTS

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents
October 2001, Rev: 0 Page TOC-2

Title Paga

S mnoenn ol County and State Document Pavilvi e, ESI-3

SR Eapise 20N SYSEEM v VTP ES1-4
f (G

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan
October 2001, Rev: O

Table Of Contents
Page TOC-3

- - |
° e
1 ] caattd
. ) U
i -
3 - - vt
ST T T L D e e e
Vo
: I N
M
)
o -
. )
,
[RERES s
N
T
L
oy g
o 1 g . BN Ty e b CI A
B . o ~ YT TS U4
v RO B A} »..J.‘ﬂ.}f‘l.u:‘ju ............... e e e D 0

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents
October 2001, Rev: 0 Page TOC-4

VOLUME 2 - STORMWATER MASTER PLAN

SECTION 1 INTRODUCTION

1.1 OVERVIEW.....iiiiiimmeemesnininmnnnssnsssssssiissmnenssessnsssssssssssinimss e rssennssssssesnrsnsansnas 1-1
1.2 SITE DESCRIPTION ....coiivmmmimmmsmsmssmmsmssssssnssssenssssnssssssssssssnsensarsssssssssssssnsnsnnssnnnes 1-4
1.3 MASTER PLAN ORGANIZATION.....ovcimersmmmmmmssssissnssssnssssensnrssnsnsssnssnssssssssnnnennsnns 1-4

SECTION 2 BASIN CHARACTERISTICS

2.1 LOCATION AND DESCRIPTION ...iciiiiiminiiniiimiciiimrmrnressssssiresmsssrmenssssmmssnsssssennsns 2-1
2.2 TOPOGRAPHY .. ccviiiiiiiicnmimmininnreinirsssiisisamss e sss s nnes s rnesnsnssesssssssnannses 2-1
2.3 BASIN DESCRIPTION ....coimiiuiiiimmrasiniitnmsimeiimmmnmsrrrrermeiieisnsssimennnnmisnssssrannsns 2-1
2.4 SOIL CHARACTERISTICS. . citcuiisiertmrumminmsesismsmssnsisniinmmmmnsssrissenssermasssssmmensssersanssns 2-6
2.5 LAND USE AND IMPERVIOUS AREA .....ccoiiimiiiiiiniiimmimcessninsesanesisrsnsserssssnsnnees 2-10
2.5. 1.1 CUITEnt Land USe ... e st re s s er e e e 2-11
BT B RS e B 0 LT OSSP 2-17
2.6 HYDROLOGIC ANALYSIS .iimureirarmmsssiermesssnsiimsnsititimionmnmsierrnnsssessnsssermnsnsssssnns 2-21
2.6.1.1 Discrete Storm Event Precipitation Analysis.......ccceeceiviviiiiniiencinennnn. 2-21
2.6.1.2 Continuous Simulation Precipitation Analysis .......cccceeevviiiiiirinvinniiennnn, 2-22
2.6.1.3 Evaporation Data ..........cccciiiiiiiiii e 2-23

SECTION 3 FLOODING ASSESSMENT

3.1 EXISTING FLOODING AND INFRASTRUCTURE PROBLEMS.......cc.ccccomiimincinnnnes 3-1
3.2 LEVEL SERVICE GOALS.....c.icoirmummmurisistnsiesimtasmmnassnsemmmis s ommnsasiosansisnssns 3-6
3.2.1 OVEIVIEW ..iiuiiieivreer st s s e it a s s e e st e e s e e s e e s s s e s enassrenssnnans 3-6

3.2.2 LOS Development .....coviiivimiiniiiii i s eeen e rre s eeenne e 3-6

3.2.3 Warning Elevation Development Methodology........cccivveviniiiiiiiinviecinenins 3-6

3.3 HYDROLOGICAL AND HYDRODYNAMIC MODEL ......ccccoimmmennicencnianininssrmmssinasin 3-9
3.4 HYDRAULIC ASSESSMENT COVERAGE RESULTS.......cccoimmmminieniersasisnsssnnsssnnnns 3-10
3.5 FLOODING LOS ASSESSMENT ...c.occirreiisuirmansmmriimsmsmmesinssissersesisasiesssnassnssnans 3-11
3.5.1. Basin E Internal Swale Problem Area DisCUSSION .......ccccrcivicrerirrernsennnens 3-15

3.6 FLOOD ASSESSMENT SUMMARY ..oiciimmimmstsnmmninmanimsssiisssmassrssssssassinssensnnns 3-16

SECTION 3 APPENDIX A

3A.1 MODEL DESCRIPTION......icciimurmastnsresssisssisasssansissssrnsssinssisssisssransrassnssransnnnss 3A-1
3A.2 DATE SOURCES .....ccciimiimmimmnuinnirusisesarasiraaisssaitossisassisssssassmassssns snssnnsnnnsnnnnnans 3A-3
3A.3 RUNOFF SIMULATION......ccotmtauimnrinssmmunrensinanstnssssnsstnssmnasssnnsrnsssnsssasennsenssennss 3A-3
3A.3.1 Runoff Calculation Method.........cooiiimiiiiiiiiiii e 3A-4

3A.3.2 Drainage Basin Area .......ccccocviviniiiiiiiiiiiniiniri i e 3A-4

3A.3.3 TMPEIVIOUS AFa ..ceuniieniiiieiriii it ra s s s e s e s s s s aenans 3A-5

) PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-5
3A.3.4 INFIEFAtION . oo eeeeieeeeriier e e e e e rrerrsrei e s st e s e rr e s s s s 3A-5
3A.3.5 Subbasin SIoPe....cccvrrrriiiiir i 3A-6
3A.3.6 SUDDASIn WIdLh ..vvveeeiiieiicrrs i s 3A-6
3A.3.7 ROUGNNESS .uvveeiirieiitiieitrre e s st 3A-7
3A.3.8 Depression StOrage........uureieirerrarier e s 3A-7
3A.3.9 RAINFAN tovveiieeeiieireersrr e e s s s st e st rre b s erre e e a s e s s e raar s 3A-7
3A.3.10 EVAPOration ......cocureiiimiee s enenincnin s e 3A-8

3A.4 EQUIVALENT CONDUITS AND HEAD LOSSES..........occcssnnammenneninsinasaen, 3A-8
3A.5 BOUNDARY CONDITIONS ...coomrmnimrecsmmnsmmrassesmmmmmsisisamsamimnessssssaissssinsens 3A-9
3A.6 MODEL CALIBRATION ....cucrttumimmmusiemssrmmnsssmmatisrassmnssstissmmmssarmmsassssssessasnnsasann 3A-9
3A.7 MODEL ERROR ...ccutmmuerrraniinminimessimissnminsinensse st ssamsasistssmanimas s 3A-10

SECTION 3 APPENDIX B
MODEL NODAL DIAGRAMS BY BASIN
SECTION 3 APPENDIX C

HYDRAULIC GRADE PROFILES BY BASIN

SECTION 4 WATER QUALITY ASSESSMENT

4.1 REGULATORY BACKGROUND . ......ccocvcvirmircmermnaisimssrensmrsinesrssssnesassssssisnans 4-3
4.1.1 Total Maximum Daily LOAAS .......oveviiimmiimiimiiiiiiiiir s 4-3

4.1.2 Non-Point Source POHULION......uuuoriirirec i 4-3

4.1.3 State Pollutant Load Reduction Goal Development........cccceveeiiiiiiiicniinninninnn, 4-5

4.2 EXISTING WATER QUALITY CONDITIONS ....ccormmminininiimessscnessnisasnennannnnn 4-6
4.2.1 Indian River Lagoon Water QUality .....coccvvrieieiiiiii e 4-6

4.,2.2 Banana River Water QUality .......covverriiiiiiniiiiii i e 4-7

4.2.3 Cocoa Beach Water QUality....cccovvvr i, 4-8

4.2.4 Previous STUAIES ... ivree v irens e crtnrieiirri e i ra s s s rs s a s ea e s e st e aanes 4-13

4.2.5 Water Quality Summary and Goals ....cceeiviiiviiiniiniiiiiiins e 4-13

4.3 COCOA BEACH'S PLRG - BASED 1.OS DEVELOPMENT PROCESS.......c.cocvmvauan 4-14
4.3.1 Pollutant LOadiNg CaS@S.....ucueirrieirimmmeiiiiiiiiiiiniiis e s essi e s s s seencnes 4-15

0 T 10 A 2 T 1 P 4-15

4.3.1.2 EXIStING cuvrrrerrrirreeieree e rsianirrcte s e 4-15

4.3.1.3 EXiStiNG BMP..ceiiiieiiieiceein e i s 4-16

T T U 3 U1 =1 1 4-16

4.3.1.5 CIP BMP et e e s e 4-16

4.3.2 Pollutant Load Reduction Goals.........cccceriniiniiniiimiiiinierii s cnni e 4-16

3 T N = > 1 (TP 4-17

4.3.2.2 TAPLRG .etttuuieereeeererrerneieinassnesssssennnsssss s sssassnnennsssssanenssssssasnnanss 4-17

4.3.3 Water QUAality LOS ..uuuiuieeeeerererermrrirtimiiiriine e ssssssssssiianssisis e 4-17

4.3.4 Regulatory Compliance .....ccoeeeviiiiiiiiiiiiiie s 4-25

4.4 POLLUTANT LOADING ANALYSIS.....c..ciimvmmmmitnnnrennrarmsesesmasssa s erasscssannannans 4-25
4.4.1 PollUtants Of CONCEIM ... iiiiirernareetierrenirrrnn e reesei st sa s s e s s s eesanasennns 4-26

4.4.1.1 Forms and Sources of Freshwater........c.occiiiiiiiicninicnnnnn, 4-26

P} PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-6

4.4.1.2 Forms and SOUCES Of TSS ...iiiiiriiieiirrer e ierersre s eer st 4-26

4.4.1.3 Forms and Sources of Nitrogen .....c.cccocveeerivicrereirnnneeieeeeeeerennens 4-27

4.4.1.4 Forms and Sources of PhOSPhOrus..........ccceivvieiiiiiiiciiiierir e 4-27

4.4.2 Event Mean Concentrations ........uviviiieiereisuminiinmiiniise s eneresemeerereesesseecsseeenes 4-27

4.4.3 Pollutant Loading Model Description and Methodology ........cccceevirviveniinnnens 4-29

4.5 POLLUTANT LOADING ASSESSMENT RESULTS......c.ccovvrrrmieremmennnsssssassnsssessnns 4-30
4.5.1 EXisting and 1943 CaSE5....uummieiiiiiniiiirerrercerrtnsier e e e s e es s ess e e an s s 4-30

4.5.2 Existing BMP and Full BMP CaSES.......cuvtuiuiiiinierciiniiinerenrererineeeieeneineeeeseseees 4-30

4.5.3 CIP BMP CaS€. .. it iiiieiciiineeere s crrcenatnein s eeenr s se s s eea s e s sereas s s essereann s s 4-31

4.5.4 Basin COMPATISON ....uuvurusuiiiiiaririiiime e s ae e e e e e enesseesenseresnresanstsrnnnnnnsanes 4-31

4.6 CONCLUSION .....cocrtiimmmmmmniunnininiienminmassessarrrensssmonsetsionsssessnssnnssssssesssssasnnnsans 4-32

SECTION 5 BMP EVALUATION

5.1 BMP BACKGROUND AND SITE APPLICABILITY ...cccvueeeisisnsrnrrmerssnenmssensennanens 5-1
5.2 BMP DESCRIPTIONS AND CHARACTERISTICS.....c.ccoumiimevineimnmsenssnnnsnesensanses 5-2
T 1 T 5-3

T B (o €7 ] o U 5-3

5. L3 EXAIration ..oeeeveec i s e et eeeen 5-3

5.1.4 StOrmwWater PONAS .....coiviieviecciriicisier s rciiiee e e er et e e s e e e e e e e eeeesb s s s e seraens 5-4

5.1.5 SeAIMENT TTAPS «rrurrureiiaeereriicirrais s e s rrrisees e s e errs s e esernenreaseserebrasesssanesas 5-6

5.1.6 Canal Dredging..... . core oo i eeerier st s e er e e e e e e a e aaans 5-7

5.1.7 Sreet SWEEBPING ..evviiiiiieiii ittt et 5-6

ST RS B = 0] o Tl =t 0ot 1 o TR 5-7

5.1.9 Dune Re-Vegetation.......cccccviiiiiiiiiiiinc et 5-7

5.1.10 Aquifer Storage and RECOVENY.....iuviiiriiiisciiiiiiieire e eresennnne e s e e eeesnans 5-8

5.1.11 Debris Basket/INlet SCreens....c.iivuciiiiiiiii i eera s 5-8

5.1.12 Vegetation Buffers/Re-Vegetation ...........ccvvvmmeviimiiiiiiiiii e, 5-8

5.1.13 Impervious Area Reduction Measures.........ccccuvueiiiiiiniicinner o eeseennenns 59

5.1.14 Canal Treatment and Enhancement Options .........ccocvvvvicriviiiiccniin i, 5-9

5.3 EXISTING BMP IDENTIFICATION .....cccciimiimmmnimminmnssrssssnnssinsssssssssnnsssnmsessnansen 5-11
5.4 BMP IMPLEMENTATION TO ADDRESS FLOODING PROBLEMS .........cccovcuanies 5-16
5.5 BMP IMPLEMENTATION TO ADDRESS WATER QUALITY PROBLEMS............ 5-18
5.5.1 Pollutant Load Reduction Goals.........ccuuerririiriiiiniiiciie e srr s eee s 5-18

5.5.2 BMP Recommendations.......ccciiirricierrrerrerinecerinsieinesesnssnsensserersaesessnnases 5-18

5.5.2.1 Swales and Exfiltration.......c..coveeeeiiiimeniieeiir e e, 5-18

5.5.2.2 Stormwater PONAS .....oceniiiiiii ettt e 5-19

5.5.2.3 Sediment Traps ...cccovreerrerienrerrrnresreer e rsssrrs s rresnssseserassnnsnaers 5-20

5.5.3 Additional BMP ConsiderationsS.....c.ccivuriiiiiinnsisieiienisnniimm s 5-20

5.6 BMP POLLUTANT LOADING IMPACT ...c.cocumtammtasmmmmusmssinmsssmnsisasssnnnssssnsssensssenss 5-26
5.6.1 BMP Pollutant Removal Efficiencies .........cveiiireer e 5-26

5.6.2 BMP Freshwater Reduction EffiCiencies.......ccvvveereiiienrenenreeene e 5-26

5.6.3 BMP Pollutant Removal Calculation Methodology............ccoevviiiiiiiiiicininnnnn, 5-28

P PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-7
5.6.4 BMP Pollutant Removal ReSUIES..uuiuieiiiviiiceirinrieraciisin s ss s snnens 5-28
5.7 CONCLUSTON. . .iiceeeuieecesnnianssnasisttssnsrsssssssssasssasstsasmassiiaseasassssssasssstssnsnsanniannsss 5-31

SECTION 6 CAPITAL IMPROVEMENT PROGRAM

6.1 PROJECT PRIORITIZATION...occcirirmarsimmmnimimsaiiimsnsiismsaserssmsstnsssasasnssnsssansasssnsnenss 6-1
6.1.1 Prioritization Methodology .......cccovvviiiiiiimniniiiiii 6-1
6.1.2 Project Ranking Criteria.......ccovivmimmmiimmiiniini s, 6-2
6.1.3 Project CoSt FACTOIS .coeevmrmuiuisiini s ers s enr i e 6-2
6.1.4 Equivalent AnnUal COSt ..uuuiiiiininnnni e s 6-4
6.1.5 Project Applicability...cccerereermiii e s 6-4
6.1.6 Project Ranking RESUILS........uvvuuimmrimeiiiiiiin e 6-4
6.1.7 Project Implementation Considerations ........cvivenincniiini s 6-4
6.2 CIP WATER QUALITY IMPACT ....ccotruiimmnarnimnmnuinssessansnsssmnmssnenstisnsisasnsssssnssasss 6-11
6.3 CIP PROJECT DESCRIPTIONS .....cittumimmieiinmmniisennsimmsasemsnis s e 6-14

SECTION 7 REGULATORY REVIEW
7.1 MAJOR THEMES FOUND IN CURRENT STORMWATER REGULATIONS ............ 7-1
7.1.1 SIRWMD Regulatory AUthOrItY .....ceeeiiiiiiiiiiiin e, 7-2

7.1.2 Water Management District Rules Adopted by Reference by FDEP and
Operating Agreements Between FDEP and St. Johns River Water

Management DIStrict ......cocciviiiiniiiiiiii 7-4

7.1.3 State Department of Community Affairs and the Comprehensive Plan .......... 7-4

7.2 ADEQUACY OF AUTHORITY TO REGULATE .......ciciinmimnininnmiinmnissaeenenn 7-5
7.2.1 Functional: Soil/Water Retention Capability Differences.......c.cccovviiiiiiniiiiinnnn, 7-7

7.2.2 Benchmarking a "Best Practice” Regulatory Structure.........cccvveeiiiiiiiiinnininns 7-7

7.2.3 Stormwater Ordinance Recommendations ........ccovvievviiniininiiinisiin e, 7-8

7.2.4 Structural BMPs by Ordinance.......c.coviviiririiiniii i, 7-8

7.2.5 Non-Structural BMPs DY OrdinanCe.....c..coovvvviviriieiiimien i iivnc s senecanee 7-9

7.2.6 Chapter 28, City of Cocoa Beach Ordinance.........cooocvvviiiiiiiiinniiinncnnnnnnnn, 7-10

7.2.7 The Stormwater Design Manual ........ccccccniiiniiimiiii e 7-11

7.2.8 Special Areas of Local CONCEIM .....ccvvviimiiiiiiiiniirii i 7-11

7.2.9 Residential and Commercial RUROff........ccvmiiiiiiiinii e, 7-13

7.2.10 Coastal and Shoreling Protection ..ot 7-14

7.2.11 A Checklist of Specific Municipal Regulations........c..cc.ooovimminiiniecininnn, 7-14

7.3 ADEQUACY OF COMPLIANCE PROCEDURES..........cccommmimnimnsnn s inms sre s nnannenas 7-16
7.4 ADEQUACY OF ENFORCEMENT RESOURCES.........ccciemmirmnisusicisinansainmannmsi 7-17
7.4.1 Public Information Program.......c.ceeeeccecenie ettt st e eee e 7-18

7.5 CONCLUSION. ...icoiiimiiacsmmastmessmtassmnsrssssseasmmsssstsassanssisssssnisssssnestnsstnassnsnsasnsanss 7-19

SECTION 8 MAINTENANCE PROGRAM REVIEW

8.1 PROGRAM GOALS....c.ciiuismreiinnsiemirsssis s s s sassanassnssnannan 8-1
8.1.1 Stormwater Management GOalS .....coocevrvivriiiiimiiiiii e e 8-1
8.2 REVIEW OF EXISTING STORMWATER MANAGEMENT PROGRAM........c.seee0eie 8-2
8.2.1 Non-Maintenance Program ACtIiVItIES .........oviiviiiiiiiiii e, 8-2

F PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-8
8.2.2 Maintenance Program Activities (The O & M Program) .......c..ceeeeeciiieiiininns 8-3
8.2.2.1 Preventative MainteNanCe ..ovvveeeeeiirie et nianas 8-3
8.2.2.1.1 Public EAUCAtION ....covviiiiiiiiiiiiis v s 8-4
8.2.2.1.2 Pollution Prevention Regulation ..........cccovvvrennviniincniinnnnnen. 8-4
8.2.2.1.3 Storm System INSPection .........cvieivieriieniiniriienecn s 8-4
8.2.2.1.4 Street SWEEPINg......ccvviivviiminiiiiiniiir et ere e 8-4
8.2.2.2 Scheduled Maintenance ....vveveei e s e 8-4
8.2.2.2.1 CCTV and Cleaning.....ccceeusviiiinmiinnnnininnn e 8-5
8.2.2.2.2 Stormdrain MaintenanCe ........occreviiiririinieseriniinie e 8-5
8.2.2.2.3 Structural Repairs.....ccccivviviiiiiiiiiiininiiii e 8-5
8.2.2.2.4 Dredging ....ccooeerriviiimiiimireeisriis s 8-5
8.3 RECOMMENDATIONS FOR FUTURE MANAGEMENT PROGRAM ........ccciimancnnns 8-5
8.3.1 Non-Maintenance Program ACtVILIES ........ceiiiiiiiciviiiiiian e, 8-6
8.3.1.1 Maintenance Record Keeping ........coccreisiimunniinniiiine . 8-6
8.3.1.2 Water Quality Monitoring ........cccceviiiiiiiiiiiinnei e 8-6
8.3.2 Maintenance Program Activities: The Operations and Maintenance
200 = . VAPPSO PPTPPP PP 8-7
8.3.2.1 Preventative MaintenNanCe .......cvceeiieiiiiiiiininisii et e 8-7
8.3.2.1.1 Public Education and Outreach.........ccccooiviiiiiiiiniiniiinennns 8-8
8.3.2.1.2 Pollution Prevention Regulation .......c..cceonvirinniiniininiineinnnnn. 8-8
8.3.2.1.3 Storm System INSpection ........cccvvieiiniiiiiininnniii 8-8
8.3.2.1.4 Street SWEEPING .....ovvvitreririiiiiiiii e e 8-9
8.3.2.1.5 Maintenance of Ground COVEr ......ccveeiireiiinniennciiissicsninneens 8-9
8.3.2.2 Scheduled MaiNtENANCE .....iivvrerereeiircriie e st 8-10
8.3.2.2.1 CCTV and Cleaning....cccc.evvrrarrirmisiiminnrionininn e, 8-10
8.3.2.2.2 Stormdrain Maintenance ........ccoivviriernieiniinniein i 8-10
8.3.2.2.3 Structural REPairs.....ccccvrrvriiirmiiisisn i, 8-11
8.3.2.2.4 Dredging ..c.covvviiiiiririnimieniiiii e 8-11
8.3.2.2.5 Debris Collector Baskets ......covvevrieeriininiiinniniiininenn 8-12
8.3.2.2.6 Storm Pipe Lining and Restoration................ocoveinennns 8-12
8.3.2.2.7 Median and Roadside Swales ........ooceuiiiiiniiiiinnecnniinnnn 8-12
8.3.2.2.8 Dry Retention PONdS........ceeeeuviimeinnnnieiiienn e 8-13
8.3.2.2.9 Wet Retention PONAS ... veiiiiiiniieienn i 8-14
8.3.2.2.10 EXfiltration PIPeS.....ccceveriiiiiieiiiriiieniinennc s 8-15
8.3.2.2.11 Bioretention «.u.viecieieiiiirri e 8-16
8.3.2.2.12 Sediment Oil/Grease TrapS...coovevieeiiviiciirieneriieinininnn, 8-17
8.3.2.2.13 Stormdrain InletS....coe it e 8-18
8.3.2.2.14 Media FItEr covvvuieriirerrmicciiincrrt i e 8-18
8.4 RECOMMENDATIONS FOR FUTURE STAFFING.....ccccirmmmmmmmmmnmeasinsncninnsanrins 8-19

SECTION 9 UTILITY FEE REVIEW
9.1 USER-CHARGE BASED RATE METHODOLOGIES ...cicoivarmmmmmusineenaenrmmsnararonasssanes 9-3
9.1.1 The "Best Practice" Rate Model...cciviviiiiiciiiiiiiicrr i encr s e 9-4

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-9
9,1.2 USer-charge TREMES. ......covirermnreeririns et e 9-4
9.1.3 Developing @ Rate StrUCKUIE ....eveeiiiiistisie e 9-4
9.1.4 Legal CoNSIAErAtioNS ...... . vveverserirsisrsss s 9-5
9.1.5 Concept of Cost AppPOrtionMENT ......oiviiiiiii e 9-6
9.1.6 Connectivity and Defining the Service Area ..o 9-6
9.1.7 Parcel ApPPOrTIONIMENT. ...oiviiiirrrrri it 9-6
9.1.8 Theory of RUNOFf BUFAEN ....cieieiieniriiiiiii 5-6
9.1.8.1 Runoff Burden Rate ModelS........ooviiimimiiinnnicmmi s 9-7
9.1.9 EXEMIPLIONS 1vveaereeririaieesee s st bbb 9-8
9.1.10 Credit and Adjustment PONCIES ......eovvrririiiiiiii e 9-9
9.1.10.1 Credit PONICIES ..vvvvurireeeceenreeeniitiris s s s ssersrs e ss s sesasnnes 9-9
9.1.10.2 The Adjustment FaCtOr ....ceiiiiieiiini e 9-9
9.1.11 Services vs. Infrastructure Cost RECOVETY . .oivviiiiiriiciiinn i 9-10
9.1.12 Collection OPLiONS......vveiiiii i s e 9-10
9.1.12.1 "Piggybacked" on the Water/Sewer Bill ..o 9-11
9.1.12.2 Special ASSESSMENL ...vrcvririireririeriiiiii s 9-11
9.1.13 Summary on Rate Structure Design ..o 9-11
9.2 HOME RULE AUTHORITY TO CREATE AND CHARGE A "USER FEE" ............... 9-12
9.3 COMPARING THE CITY'S STORMWATER UTILITY PROGRAM TO OTHER
FLORIDA STORMWATER UTILITIES....c...ccommrmmusmmmmmmunmrenisasnmmaissmnmsesnanm: 9-19
9.3.1 Organizational ENtity ......cccvinmininiieneii i 9-19
9.3.2 ACCOUNEING ENLILY vvvvreriiiiiiiiiiee e 9-20
9.3.3 Stormwater Utility Organization in FIORda ......ceovriiiiis 9-20
9.3.4 The City's Current Stormwater Utility Structure.........ccccoeveiiiiinnninnnins 9-21
9.3.4.1 Budget Distribution.........oooiiiimmniiiiin 9-22
9.3.4.2 Current Stormwater Program Staffing......c...oiininine, 9-22
9.3.5 Stormwater User-Charges Adopted in Other Jurisdictions.........c...ccovninnnns 9-23
9.4 ADEQUACY OF RATES .....ccciiueurerriisassnssssssessnninns iansassenssesnasnansns s enns s aasennane 9-23
9.4.1 Capital REQUIFEMENES ....c.ovtiiires e e 9-23
9.4.1.1 Examples of Year 1 BMP Projects .....ccovvveniceiniininiiiiin 9-27
9.4.2 Other Funding Recommendations........cocvvieiinnniins 9-31
9.4.3 General Maintenance and Operations Requirements........ccccooovviniiiininnn 9-31
9.5 CONCLUSION. . ...couumrrerrrtsssrimmmisrmmsssssnsssinssmansessasimmsisssmsmzssiisesasasnsrnassssassien 9-31
APPENDIX QA ..ocuceeurreerrresrmmmueransrresssmmmmmsimnsssisnsetass st isssstasemmsastsssisnsssnsarninmasmnsasisasin 9A-1
9A.1 SPECIAL ASSESSMENT COLLECTION OPTIONS .....ciciiecemmnnscssnnenssininsrannnennn 9A-1
9A.1.1 Option 1 - The Uniform Collection Method ........ccocoemmiiiiiiiii, 9A-2
9A.1.2 Option 2 - Uniform Collection Method with Option to Receive Periodic
|20 11V 7e [UF= L =] 1 PPN PPTPPPPRT 9A-3
9A.2 THE MECHANICS OF THE UNIFORM COLLECTION METHOD............secomeaiin 9A-3
9A.2.1 Notice of INtent...cccviii i e 9A-3
9A.2.2 The Initial Rate RESOIULION .....cuvneiiiriniiirii i 9A-4
9A.2.3 The AssessmMeENt RO ...vveve i i 9A-5

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-10
9A.2.4 The Final Rate Resolution and Certified ROIl.......cccovvviiiiiiiciciciinnin e, 9A-5
9A.2.5 Annual Roll MaintenanCe.......oveieriiiiceiiere e e e eae 9A-6
9A.2.6 The Supplemental or Interim Year Assessment ROll.......coccviveiiiieiennireninnn, OA-7
9A.2.7 Failure to Pay the Assessment........civiiiiiniiimiin s e 9A-7
9A.2.8 Homestead Exemptions and The Assessment......cccecveiieiireiiiniiierenrennnnnnnn. 9A-8
9A.2.9 Periodic Payments and DIiSCOUNES.......cciiiviiimiiiiiiirc e e 9A-8
9A.2.10 Use of Tax Certificates ......ccvoiiiiiiririir e en e 9A-8

APPENDIX 9B FSA 2001 SURVEY COMPARISONS WITH OTHER FLORIDA

UL ITIES . cuuiiieuueinmmnnsneansinennssemssnrnmssrnanssnasssiassnsssnsassunennssennnasssissrnsssssssssustneennsssnsnnanssnes 9B-1

APPENDIX 9C ALTERNATIVE FUNDING SOURCES

9C.1 HISTORY OF HOME RULE AUTHORITY ......cccocrimmmmmsunimmcaniimmnmmssrrennsrmasnnen 9C-1
9C.2 SPECIAL DISTRICTS eucruresrcasrmamrasssantassiassunsinrsassnnsmessssnssrssssssssansensssnsrsosnnsass 9C-2
9C.3 SUPPLEMENTAL HOME RULE POWERS GRANTED BY THE

CONSTITUTION ...ooiieiieniinseiinnissnni s insnas s s s s asesssssesmmssssnennssssnnnnssssnmnnns 9C-2
9C.4 INTERGOVERNMENTAL SERVICE DELIVERY .......cccooimmmsnmmennmmesnnnnsisnnssinsa: 9C-3
9C.5 AD VALOREM TAXES ...cccuimncrummncmmriarairmsursncssermnnssnnrasrsssnesuestastsssnssanenssansnnsnns 9C-3
9C.5.1 Dual Taxation Prohibition..........cciviiiiiiiiiiii e SC-3
9C.5.2 The Municipal Service Taxing and Benefit Unit Concept .....ccovvevevriivnennnnnn. 9C-4
9C.6 USER FEES OR SERVICE CHARGES .......coccoremrmimmmnmmssmmessinssimie s nesnessnnsens 9C-4
9C.7 LOCAL OPTION SALES TAX .ciucrtmiresstuntamnsamsenmsansssmmsssmmnsrensmensssnssesisassssssnnnses 9C-4
9C.7.1 Special Local Opticn Sales and Use TaX .......cccceeevirerienenieniininieienneereaenns 9C-5
L L O 8 T 9C-6
9C.9 FRANCHISE FEES ......ccccistiteratmmrareiams s s sassssassasmasesssssessestassassusnnasansnn 9C-6
9C.10 DEVELOPER IMPACT FEES ..o e cne e cr e e s s e s nasn e nns 9C-6
9C.11 STORMWATER USER-CHARGES........cciiiiiiciimmmmmnnns s sranasassnasnnn 9C-6
9C.11.1 History of Stormwater User-Charges..........ccoovvviviviiiincnnicrcrmininnnsreennnnes 9C-7

9C.11.2 Stormwater User-Charges Adopted in Florida and Other
SEALES it e e e aen 9C-7

LIST OF FIGURES

No. Title Page
SECTION 1

1.1 Site VICINILY MaD. tivuiiriiirinciiiin i s e e s e ra s ra s ran e 1-2

1.2 Indian River Lagoon SYSTEIM. ..iiiieiceieiiirrrnecre i reres s s s sess s sss s snrssnssssses 1-3

1.3 Aerial Photographs Stormwater Master Plan ......c..ooooeeviiimiiiini e 1-5
SECTION 2

2.1 TopographiCal Map ....c..ceireeriiiiiiiri i e 22-2

2.2 BASIN MED .iiiiiiiiciiiiici e e e e 2-3

2.3 Stormwater DISCharge .......occvevvviiiiiiiii i 2-4

@ PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-11

2.4 S0IS MAD wrvviieeriieeiiiiinssrir s rb i s e e e e 2-7

2.5 S0il Type DISLFDULION 1eeeerivtiieiiiieee ittt 2-9

2.6 CUITENE LANA USB . eniiiiiiiieieeeieeeieetir e e st st st r s e ab s s b e r e s e s e e ra e b st e 2-12

2.7 Total IMPEIVIOUS AFEES .....uverieiiirerrsiaiineeressiirnr e s ssis e s s s s e as 2-15

2.8 1943 LANA US@..ouuerieiieriieeiiitriserersrnesareranssstessssartesssssessstnbraarerrrateassannaenassasessrnnse 2-18

2.9 24-hour Rainfali Distributions for Modeled Return Period .........covveviiiiiiiiicniininnnee. 2-21

2.10 24-hour Rainfall Distributions for Modeled Return Period ........cococoiniiiiiiicnicnnnnnn, 2-23

2.11 Annual Rainfall Depth COMPAriSON......uiirir i s 2-23

2.12 1990's Annual Rainfall Summary by Year ... 2-24

2.13 Annual Rainfall Depth ComMpPariSON......ccuvei e 2-26
SECTION 3

3.1 FIOOO PIONE AT AS ... . iiveieiensierteeeeiitseetsataesana s aerssas i s sttt isa et e s e s te e e et e s e cabaans 3-5

3A Model Calibration RESUIES ...ivvvueeiiieeeieeiesnerrriiiicrsserensi s aarinsta s s s sasaa s e esrrn s s easnsesanenas
SECTION 4

4.1 Indian RIVEr LAgoON Map....c.coieviiiniiiniiiiiiiiiis e 4-2

4.2 Water QUAlItY SUMIMAIY vuuve oottt i s e e e 4-12

4.3 Pollutant Load Reduction Goal Development Process Flow Chart ..o, 4-21

4.4 Pollutant Loading Case and PLRG Relationship......c.ooccovcmimnininiciciiicn, 4-22

4.5 Conceptual Water Quality Level of Service MatriX ... 4-23

4.6 LanNd USE COMPAIISOM.uuureuuuunerreerrerturmiiiierrtrasiii e s iiessaassasassesssreeee s s e 4-24

4-7 Total Annual Pollutant Loading COmMPAriSON ......cuuvivveiiiiiiiiiin i 4-34

4-8 Pollutant Loading Comparison by Basin ....c..ccoeveeiiinciiii i, 4-35

4-9 Comparison of Water Quality Problem Classifications by Outfall to Model Results....... 4-36
SECTION 5

5.1 Existing BMPs Swales and Retention Areas........ccoiviiiiiimrinniciniiiii i 5-13

5.2 Canal/Dredge ArBaS. ... ucceieirreieetecrrninre st riiiri i st istrs s e 5-14

5.3 Existing BMPs Current Street Sweeping Locations......c.c.cocciiniiviiiiniininnncnnnnenno, 5-15

5.4 Proposed BMPs Potential Swale/Exfiltration Locations .......c.cciiiiinienninnniininininn, 5-22

5.5 Proposed BMPs Potential Stormwater Pond Locations ..., 5-23

5.6 Proposed BMPs Potential Sediment Trap Locations ...........cooeiiniiierncecnnnnin, 5-24

5.7 Proposed BMPs Potential Dune Re-Vegetation Project Locations..........cveiiiveiniiinnnne, 5-25

5.8 Pollutant Loading Results COMPariSON..........c.iviiummimieiiiiii e s 5-30
SECTION 6

6.1 Pollutant Loading Comparison CIP BMP ...t s, 6-13

P PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-12
LIST OF TABLES

No. Title Page
SECTION 2

2.1 Basin Summary DesCHPLON . ....uiiiviiiriieiin e 2-4

2.2 Subbasin Summary DeSCription .......cccriiieriirii e 2-5

2.3 SOil TYPE SUMMAIY .vvveeeeirreeeisirersesnes s et s e et a e s b 2-8

2.4 Summary of Land Use by Basin - Current Case ........cccovimnniniinninninin, 2-13

2.5 Summary of Impervious Area and DCIA by Land Use (Current Case) ..........cocuvvinene 2-14

2.6 Summary of DCIA by Land Use and Basin - Current Case .........cociviiiminininnninnn, 2-16

2.7 Comparison of Land Use Cases - 1943 Versus CUITeNt ... 2-17

2.8 Summary of Land Use by Basin - 1943 Case ..o e 2-19

2.9 Summary of DCIA by Land Use and Basin.......ccccciininiimiinin 2-20

2.10 Average Monthly Rainfall and Deviation from 1990-1399 for Melbourne Regional

ATFPOIT SEALION ettt eeereiirrie i e 2-25

2.11 Summary of Evaporation Rates from 1990-1999 for Vero Beach, Florida.................. 2-27
SECTION 3

3.1 Existing Flood Problem Classification SUMMAary .......cccooeieiinii, 3-2

3.2 Flood Protection Level of Service ObJectives .......ooovrviiiiiininninn i 3-8

3.3 Flooding Results Summary - Locations with LOS of B, C, D, E, Fu.ooviniiiiiininniiinnns 3-12

3.4 Flooding Problem Assessment Results Evaluation ..o 3-14

3.5 Flooding Problem Area BMP Evaluation.........cciiiiii e 3-18
SECTION 4

4.1 Water Quality Problem Area EValuation ..o 4-9

4.2 Pandit Study Total Annual Loading and EMC SUMMaAry ......ccciminn 4-13

4.3 Level Of SEIVICE GOAIS .iiiieereriiiiriear it s s e 4-19

4.4 EMC for TSS, TN, and TP Based on Land USe.......ccoooevviiiiiiiinininnies 4-28

4.5 Pollutant Loading Case ResUItS SUMMAIY....cucuirrreiiieniiiniiniin i 4-33
SECTION 5

5.1 BMP Characteristics and Applicability SUMMary ......cccceim e 5-3

5.2 Existing BMPs Used in Modeling - Swale and Stormwater Pond Locations .................. 5-12

5.3 Flooding Problem Area BMP Evaluation..........cccooiimiinn 5-17

5.4 BMP Pollutant Removal Efficiencies .......ccvvveiiiniiininiri i 5-27

5.5 Pollutant Loading COMPAKISON ..uuuirreerirmmecermmiereesaniinns st s st 5-29
SECTION 6

6.1 Unit CONSETUCEION COSLS «vvvuiireerieranerriniseimissiasersiiss s s st b st e a st s s e st s s ens 6-2

5.2 COSE FACEOIS ovvueiereseeraeseeemstessnseresasarenaestassasssaaaiassastrattassaarrasassrrasteseassienrasstaninnsssanns 6-3

6.3 Operation and Maintenance FactOrs .. cuuuiwrieiiiiii 6-3

B PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents

October 2001, Rev: 0 Page TOC-13
6.4 CIP Project Prioritization ....... . ccessini ettt 6-6
6.5 Project Grouping for Exfiltration and Swale Projects ........ccovvviiniiivinnnin 6-8
6.6 CIP Project SUMMary by Basin......ccccccoiiiiiiiiiiiiniii i creninin e s 6-10
6.7 Pollutant Loading ComPariSON........cue uisiisiiiis i tniniiiiiis e s n e rrss e e e s s 6-12

LIST OF EXHIBITS

No. Title Page
SECTION 2 BASIN CHARACTERISTICS
Exhibit 2A-T Basin Delineation Maps ......cccciiivvveiiniiiiimniineii e 2-28
SECTION 3 FLOODING ASSESSMENT
Exhibit 3A Road Functional Classifications Map «...c..cocerermrmiiiiiin i, 3-19
Appendix 3A Flooding Model Details......c.ciiiiriniiin i 3-20

SECTION 4 WATER QUALITY ASSESSMENT

Exhibit 4A-I Water Quality Modeling Results Basin A-T.........ccvviiiiiiiiiiiiiiciriiincni e, 4-36
SECTION 5 BMP EVALUATION

Exhibit 5A Sediment Trap Conceptual Unit Designs .......cuveieeiiieniniiiniiniinn i, 5-32

Exhibit 5B Conceptual Bioretention Enhanced Exfiltration Project........cccoooiiiiiiiiiiiiinninnn, 5-36

SECTION 6 CAPITAL IMPROVEMENT PROGRAM

Exhibit 6A CIP Implementation Overview/BMP IMpact Plan........ccvcevervirmnimiinniiniinimenei. 6-15

P PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Table Of Contents
October 2001, Rev: 0 Page TOC-14

P T T N Ll L R R I e R N R SRR LR

e
el L(\‘[

PARSONS ENGINEERING SCIENCE, INC.



City of Cocoa Beach Stormwater Master Plan Statement of Purpose
October 2001, Rev: 0

Statement of Purpose

Surface runoff or stormwater has been recognized in the Clean Water Act as
a major contributor to surface water pollution (CWA, Section 319). Stormwater,
generated when rain is unable to soak into the soil, transports dirt, oils,
fertilizers, pesticides, cleaners, solvents, leaves, grass clipping, automotive
wearings, pet waste and a variety of other ecologically disturbing substances into
our nation's valuable water bodies. In estuaries, such as the Indian River
Lagoon, freshwater (including Stormwater) is also a pollutant that disturbs the
natural resources of the lagoon. Urbanization, particularly our historical urban
design methods, is the main cause of the degradation of these waters.

The stormwater runoff is two-fold. As a nation, we need to control the
pollutants at the source to the extent practicable and we must put structural
controls in place that modify our existing urban design, to remove the pollutants
that flow into our waters through drainage pipes.

Because of the adverse impact stormwater runoff has on the nation's waters,
the City of Cocoa Beach will be required to obtain a Stormwater NPDES (National
Pollutant Discharge Elimination System) permit from the State of Florida by
2003. The regulatory agency for this permit will be the FDEP (Florida
Department of Environmental Protection) and because the Indian River Lagoon is
a National Estuary and an Outstanding Florida Water, SJRWMD (St. John's River
Water Management District) will also have certain authority over Cocoa Beach's
Stormwater NPDES permit. For that reason, it is imperative that stormwater
improvements meet with the acceptance of the State.

The Stormwater Master Plan satisfies these three essential components. The
pollution prevention component is addressed in the Regulatory and Maintenance
Review Sections. Together they provide non-capital, long-term solutions for
reducing the potency of Cocoa Beach's stormwater runoff. This is accomplished
through ordinances, policies, public education and a modified maintenance
program. These non-structural solutions are low-cost but consistent and firm
strategies in the plan. The goal is to minimize the amount of pollution that must
be treated by more costly structural methods. Then, capital improvement and
maintenance costs can be greatly lowered.

The structural controls are composed of capital and non-capital
improvements. In order to clearly and accurately develop structural controls, an
intensive analysis and measurement of the City's existing stormwater system and
program was performed. The analysis included studying the City's topography,
soils, land use, infrastructure and drainage, natural resources, historical problem
areas, maintenance practices, staffing and budgetary capabilities.

A matrix was developed as a tool for testing various stormwater improvement
types as to their effectiveness and application to the City. This matrix is
designed using pollutant reduction goals and methodology adopted by the
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SIRWMD through their SWIM (Surface Water Improvement & Management)
program.

As various stormwater management solutions or BMPs (Best Management
Practices) were evaluated, they were put into the matrix to assure that they
provided the best solution for the City. BMPs were also analyzed for applicability
and acceptance to the residents of Cocoa Beach. The matrix included pollutant
efficiency and cost factors. In this way, the long-term success and budgetary
feasibility could be understood. Although a recommended implementation
schedule has been provided, the format of the matrix allows for flexibility should
conditions such as staffing or resource capability change. It is important
however that the City start the improvements as aggressive as possible as the
State permit requirements are restrictive and appear as though they will be
stringently enforced.

The outcome of this Stormwater Master Plan implementation will be a
reduction in both the freshwater and other pollutants that flow into City canals
and the Banana River. By reducing the freshwater flow to the lagoon, the City is
also rejuvenating its shallow wells through natural infiltration and providing an
opportunity for future reuse of the stormwater. This document will also provide
guidance for the City's permit conditions in the Stormwater NPDES program.

Implementing the plan recommendations in concert with utilizing the plan's
tools and resources will guide Cocoa Beach in solving the stormwater component
of its watershed protection. When coordinated with wastewater and ecosystem
management, the portion of the Indian River Lagoon surrounding Cocoa Beach
will be healthier while preserving the lagoon's natural resources.

The City of Cocoa Beach wishes to thank St. Johns River Water
Management District for their generous support, a 25% cost-share, in the
development of this plan. The District has contributed greatly with information,
vision and strategies. It is through partnerships such as these that the Indian
River Lagoon can succeed in once again functioning as a healthy estuary.
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Plan Format Description

The purpose of this section is to give a brief description of how the plan is
designed and guide users and readers to specific sections of interest.

Physically, the plan has been submitted to the City of Cocoa Beach in three
basic formats:

« Hard Copy, actual binder publication

e Original Electronic, native files including MS Word, MS Excel, ESRI
ArcView, Visual SWMM and AutoCad drawing files which can easily be
edited and updated as City seems necessary. This format is structured
in files and folders and cannot be retrieved as a single document. Its
purpose is to allow the City to use this master plan as a dynamic,
progressive document. Delivered on compact disc (CD).

o PDF Electronic, a non-editable format retaining the exact content of
the submitted approved plan. The format's small file size allows it to
be easily managed and web enabled. This format is best for
presentation purposes and can be structured for review as a single
document. Delivered on compact disc (CD).

With regard to content organization, the plan is divided into three main parts.

Volume 1 - Executive Summary

The first volume is an executive summary - an abbreviated version of the
entire plan composed of the summaries of each Stormwater Master Plan section.
The purpose of this abbreviated version is to allow the public to understand the
plan without getting too deep into technical background or supporting data.

Volume 2 - Stormwater Master Plan

The second volume is the detailed analysis in text and table form of each
component of the plan. This is the main portion of the Stormwater Master Plan
and includes the following components:

Statement of Purpose

Plan Format Description

Introduction (Section 1)

Basin Characteristics (Section 2)

Flood Assessment (Section 3)

Water Quality Assessment (Section 4)

Best Management Practice Evaluation (Section 5)
Capital Improvement Program (Section 6)
Regulatory Review & Recommendations (Section 7)
Maintenance Review & Recommendations (Section 8)
Utility Review & Recommendations (Section 9)
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Volume 2 contains enough detail to allow the user and reader to understand
concepts presented, assumptions made and conclusions developed. This
represents the full Stormwater Master Plan findings and recommendations.

Volume 3 - Appendices and Supporting Data

The third and last volume is the Appendices and Supporting Data on which
many of the findings and recommendations are based. They are presented in
text and PDF form to allow those who wish to delve into the modeling, data
output and detailed map representations. The real power of this section
however is in its electronic format. As the City implements the structural
recommendations of the plan - the supporting data can be edited and kept
current. These spreadsheets and modeling parameters will play a crucial part in
satisfying regulatory requirements for pollutant load reduction in the future. The
key to using this powerful tool is in preserving the data accuracy of the original
spreadsheet and modeling parameters for reference. It is strongly
recommended that several original non-editable versions of the software files be
created by the City and archived. These files can be routinely used to predict
programmatic changes, account for project implementations and even test and
include new technologies of the future. These files are meant to function as a
dynamic tool to help in stormwater management. This volume also includes
documents relevant to the contract governing the Stormwater Master Plan.

Note: In the distributed copy of the plan, Volume 3 is available on CD only to
save reproduction costs and create a more manageable document. This
information is readily available for review on the CD included in each Stormwater
Master Plan copy.
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