FLORIDA

SOUTHWEST WASTEWATER COLLECTION SYSTEM

FINAL REPORT | DECEMBER 2016

C car~lia

Engineers...Working Wonders With Water ®



ounty
FLORIDA

SOUTHWEST COUNTY WASTEWATER
COLLECTION SYSTEM MASTER PLAN UPDATE

\mllm,,,’
“'r\r ....... ’r

U5ﬁ“’

FINAL
:£ STATE OF 9/

December 2016

3
,ﬁ}‘ .(,.?Rio._' c.',\\
& ORAL, BN
gyt

Laura B. Baumberger
P. E. No. 65401

c car~'~

401 NORTH CATTLEMEN ROAD, SUITE 306

* SARASOTA, FLORIDA 34232
pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Refiort TOC

* P.941.371.9832 - F.941.371.9873



MANATEE COUNTY

SOUTHWEST COUNTY WASTEWATER COLLECTION SYSTEM
MASTER PLAN UPDATE

TABLE OF CONTENTS

Page No.
EXECUTIVE SUMMARY ...t a s a e aa e aa e e aaaa e e e e e e e e aeeas ES-1
CHAPTER 1 - INTRODUCTION
11 BACKGROUND ... 1-1
1.2 PREVIOUS MASTER PLAN ... 1-3
1.3 OBUJECTIVES ...ttt e e e e s e e e e e e e aea e e e e aaaaaaaaaaeas 1-3
14 SUMMARY OF REPORT CHAPTERS.......ottiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 1-4
1.5  ACKNOWLEDGEMENTS ..o 1-4
1.6 e ] N s S 1-5
CHAPTER 2 - STUDY AREA
2.1 CLIMATE AND TOPOGRAPHY ...t 2-1
2.2 INFLOW AND INFILTRATION ...t 2-3
2.3 EXISTING INFRASTRUCTURE........coo i 2-3
CHAPTER 3 - PLANNING AND PERFORMANCE FRAMEWORK
3.1 BACKGROUND ....ciic e et e e e e e et e et e et e e eaaaeees 3-1
3.2 POPULATION PROJECTIONS. ... 3-1
3.2.1 County Population ProjECLIONS. .........uuuuuuiiiiiiiiii e 3-1
3.2.2 Planned DeVeIOPMENLS ........uuuuiiiiiiiiiiiiiiiii e 3-5
3.2.3 WWCS Master Plan Population Projections ............ccccevveviiieeeieeeeeeeeniiinnnnn. 3-8
3.3 HISTORICAL FLOWS.....coiiiiiiiiiiieeeeeeeeeee ettt aeesseseaeeennnsnsnnnnnnnes 3-15
3.3.1 Historical Wastewater Flows and Peaking Factors .............cccccuvvvvviinnnnnes 3-15
3.3.2 Historical Wet Weather FIOWS..........cccooiiiiiiiiiiiicieeeeeeeeeeeee e 3-16
3.4 DIURNAL CURVES ...ttt eeeeesnnnessnnnnnnnes 3-25
35 PROJECTED WASTEWATER FLOWS ... 3-30
3.6 PERFORMANCE CRITERIA ..o 3-33
3.6.1 System Reliability and Redundancy ............cccooooeeiiiiiiiiiiiiieeecceecee e 3-33
3.6.2 FOrce Main CapaACItY ...........uuuuuummmieaaasas s e e e 3-33
3.6.3  Gravity SEWET DESION .....uuuuuuiiiiiiiiis s a e e e e e e e e e e e e e eeas 3-33
3.6.4  Lift STALIONS ...vviiiiiiiiiiii e a e e e 3-34
3.6.5 Wastewater Performance Criteria SUMmMary..........cccccooveieeeeeeeeeeevviieneennn, 3-34
3.7 PLANNING FRAMEWORK SUMMARY ....ccooiiiiiiiiieeeeeeeeeeee 3-35
CHAPTER 4 - WASTEWATER MODEL DEVELOPMENT AND CALIBRATION
4.1 INTRODUCTION ...ttt 4-1
January 2017 [

pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Report/TOC



4.2

4.3

4.4

4.5

MODEL UPDATE. ...ttt e e 4-1
4.2.1 Existing Hydraulic MOdel ...........uuiiiiiie e 4-1
4.2.2 MOdel INFraStrUCTUIE ........uuiiiiiii s 4-2
4.2.3 Model Review and Diagnostic Checks.........cccooooeviiiiiiiiiiiii i 4-10
MODEL DEVELOPMENT ...ttt e e 4-10
4.3.1 Scenario ManagemMeNt .........cooveiiiuuiiie e e e 4-10
MODEL CALIBRATION L..iittieteii ettt e et s e et s e e et e e e et s e e eeranaeeees 4-11
4.4.1 Calibration Standards and Expected ACCUIaCY ..........cccoeeeeeireeieieeeseeennnnnns 4-12
442 FIEld TOSE ..oeiiiiiiiiee ettt 4-13
4.4.3 Base Model Calibration ... 4-14
4.4.4 Wet Weather MethodolOogy .........ccooeeeeiieiiiieee e 4-17
4.45 Wet Weather Model Calibration...............ueevviiiiiiiiiiii e 4-19
CALIBRATION SUMMARY ...ttt e s 4-23
4.5.1 Recommendations for Future Modeling Efforts............cccoeveeeiiiie. 4-23

CHAPTER 5 - EXISTING (2015) SCENARIO EVALUATION

51
5.2
5.3

54

INTRODUGCTION ...ctiiiiiiiiiite ettt ettt e e e e e e e e e e e e e e e e e e annnnees 5-1
EXISTING COLLECTION SYSTEM ASSUMPTIONS .....cooiiiiiiiiiieeeeeee e 5-1
EXISTING SYSTEM ANALYSIS ... 5-2
5.3.1 2015 LOS ANAIYSIS .....uuitiiiiiiieeeieiiiiiee ettt 5-3
5.3.2 2015 Wet Weather ANalySis .........ccouiiiiiiiiiiieeiice e 5-5
5.3.3 Areas Not Meeting Performance Criteria ...........cccoeeeeeieeeeieeeeeeeeeeeeeeeeeeen 5-12
5.3.4 Recommended IMProVEMENTS. ... 5-14
SUMMARY AND RECOMMENDATIONS .....ooiiiiiiiiiiiiiiiiie e 5-16

Chapter 6 - FUTURE SCENARIOS

6.1 INTRODUGCTION L.ttt e et e et e e e et e e e ebaneaaes 6-1
6.2 FUTURE COLLECTION SYSTEM ASSUMPTIONS ..., 6-2
6.3 2020 SCENARIO ..ottt a e s e e e e e e e e e e e e e e e e e e e e e aaaaaaaeas 6-3
6.3.1 2020 Wastewater INfrasStrUCtUIe.............uuuuuummiiiiiii s 6-4
6.3.2 2020 LOS ANAIYSIS ...euutuiiiiiiiiiiiiiiiiiiiiiiii e 6-9
6.3.3 2020 Wet Weather ANalySis ..........ueeiiiieiiiiiiiieis e 6-11
6.3.4 Planned and Recommended Improvements.................eevveieeieeiemiiniiennnnne. 6-14
6.4 2025 SCENARIO ....cutiiiiiiii et e e e as 6-14
6.4.1 2025 Wastewater INfrasStrUCtUre...............uuuuuuiuuiuieiiiiiiiiiiiiiiiieeiininnennnnn. 6-17
6.4.2 2025 LOS ANAIYSIS ...ttt 6-18
6.4.3 2025 Wet Weather ANalYSiS .........uuuiiiiiieiiiiiciic e 6-18
6.4.4 Recommended IMProvemMENTS........uuiii i 6-22
6.5 2035 SCENARIO ..ottt e s e e e e e e e e e e e e e e e e e aaaaaaaaaaas 6-22
6.5.1 2035 Wastewater INfrasStrUCTUIe.............uuuuuuumimiiiiiiiii s 6-24
6.5.2 2035 LOS ANAIYSIS ...uuuuuuuriiiiiiiiiiiiiiiiiiiiiins s n e annnaeaaaaaeas 6-24
6.5.3 2035 Wet Weather ANalysis ........oouuuiiiiiiiiiii e 6-26
6.5.4 Recommended IMProVEMENTS. ........uuuuuuuiuiiiiiiiiiiiiiiiiiiiieenieiiiieeneeeanes 6-26
6.6 PLANNED DEVELOPMENT SCENARIO ..ottt 6-28
6.6.1 Planned Development Wastewater Infrastructure............cccccooveeeveeeennnnnnn. 6-28
6.6.2 Planned Development LOS ANalySiS........c.coovviiiiiiiiiiiieiiiiee e, 6-30
6.6.3 Planned Development Wet Weather Analysis ...............ouvvvviiiviiiniiiiininnnn. 6-30
6.6.4 Recommended IMProvVEMENTS...........ciiiiiiiiiiiiiiie e 6-30
January 2017 ii

pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Report/TOC



6.7 BUILD-OUT SCENARIO ... 6-33

6.7.1 Build-Out Wastewater INfraStrUCtUre..........ccuvieniiiiieiiieeeeceeeee e 6-33
6.7.2 BUild-OUt ANAIYSIS ...ceeeiiiiii e 6-37
6.8 WATER RECLAMATION FACILITY CAPACITY .o, 6-37
6.9 SUMM A RYY e e e e e e 6-39

Chapter 7 - CAPITAL IMPROVEMENT PROGRAM

7.1 INTRODUGCTION ...ttt ettt e ettt e e e e e e ee e e e e e e e eeenenans 7-1
7.2 COST ESTIMATING ACCURARCY ...t 7-2
7.3 COST ESTIMATING METHODOLOGY AND UNIT COSTS......ccovviiiiieeeeeeeeennnnn, 7-2
7.4 WASTEWATER COLLECTION SYSTEM COST ESTIMATES ... 7-4
7.5 5-YEAR CIP oot 7-13
7.6 LO-YEAR CUP .ot e e 7-13
7.7 20-YEAR CIP oottt 7-13
7.8 SUMM A Y e e et a e 7-13

Chapter 8 - CONCLUSIONS AND RECOMMENDATIONS

8.1 INTRODUGCTION ...ttt et e e e e e e e e nnnn s 8-1

8.2 SOUTHWEST WWCS MASTER PLAN CONCLUSIONS.........cooviiiiieeeeeeeeneenn 8-1

8.3 CIP RECOMMENDATIONS ... e 8-2

8.4 FUTURE PLANNING RECOMMENDATIONS ... 8-4
LIST OF APPENDICES

APPENDIX A EXCERPT FROM MANATEE COUNTY COMPREHENSIVE PLAN

APPENDIX B FDOT INTENSITY-DURATION-FREQUENCY CURVES

APPENDIX C EXCERPT FROM MANATEE COUNTY UTILITY DESIGN
STANDARDS

APPENDIX D LIFT STATION INFORMATION PROVIDED BY COUNTY

APPENDIX E MODEL FLEX TABLES

APPENDIX F FIELD TEST PLAN

APPENDIX G CALIBRATION RESULTS

APPENDIX H LIFT STATION PERFORMANCE CRITERIA EVALUATION

APPENDIX | EXCERPT OF FY2015 - 2019 WW CIP

APPENDIX J RECOMMENDED CIP PROJECT SUMMARY FORMS

APPENDIX K RESULTS OF THE EVALUATIONS OF CURRENT CIP PROJECTS AS
PLANNED BY THE COUNTY

LIST OF TABLES

Table 2.1  Manatee County CHMALE ........uueiiiiiiiieic e 2-1
Table 2.2  Summary of EXisting INfrastruCture ...........cccoooeeviiviiiiii e, 2-6
Table 2.3  Force Main Installation DAtes ..........ccooeuuiuiiiiieiiiie e 2-8
Table 2.4  Gravity Main and Force Main Diameters..........coovveeeuuiiiinieeeeeeiiiceee e 2-9
Table 2.5  Gravity Main and Force Main Material ..............ccovvvviiiiiiiiie e, 2-10
Table 3.1  Population Projections Provided By County...........cccuueiiiiiiiiiiiiiiiiiieeeeeeeees 3-2
Table 3.2  Planned DevelopmeNntS..........ouuuuiiiii i 3-6
January 2017 iii

pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Report/TOC



Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8
Table 3.9
Table 3.10
Table 3.11
Table 3.12
Table 4.1
Table 4.2
Table 4.3
Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5
Table 5.6
Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10
Table 6.11
Table 7.1
Table 7.2
Table 7.3
Table 7.4
Table 7.5
Table 7.6
Table 8.1

Population Projections (Excluding Population Served by Septic Tanks)....... 3-8

Future Land Use Categories.........uuuiii i e e e 3-12
Build-Out Population EStimate ..........ccooeiiiiiiiiiiii e 3-14
Historical Wastewater Flows — Southwest Service Area ...........ccccuvvvevennnnns 3-15
Wastewater Level of Service (LOS) ......cooviiiiiiiiiieeeeeeeien e 3-16
Flow and Rainfall ANalySiS ...........oiiiiiiiiiii e 3-19
Storm Event — 24-Hour Rainfall .............ccoooiiiiiiiie e 3-20
Summary of Wet and Dry Weather FIOWS .........ccooovviiiiiiiiieeeee 3-22
Projected Wastewater Flows — Southwest Service Area.........ccccoecevvvneeenns 3-31
Performance Criteria SUMMAIY.........ccooiieiiiiiiiiiie e ee e e e e e e eeens 3-35
Descriptions of Wastewater Model Simulations ............ccccooeeeviiiiiiicinneeenn, 4-11
Base Calibration RESUILS. ..........uuuuuuiiiiiiiiiiii s 4-15
Wet Weather Calibration SUmMmary..........ccccovieeeiiiiiiiiiicc e 4-20
2015 LOS Lift Stations with more than 5 Pump Cycles per Hour ................. 5-3
2015 Wet Weather Maximum Force Main Velocities............cccceevvveevveeninnnnnn. 5-7
High Pump Starts in 2015 Wet Weather Scenario ............occcovvvviiiiiiieeeneennns 5-9
2015 Wet Weather Manhole Overflow Summary ..............coovvviiiiiiiiieninennn, 5-11
2015 Wet Weather Gravity Main Surcharge Summary...........ccccccceeennnnnns 5-11
Summary of Recommended Improvements.........cccoeeveeeeveiiiiieieeee e, 5-15
Wastewater Infrastructure Added in 2020 Scenario ..........cccccevvveeeeeeeeeenennnne. 6-8
Lift Station Firm Capacity Exceedances in 2020 LOS Scenario.................... 6-9
2020 Wet Weather Manhole Overflow Summary ...........cccoeeeeeeeiiieeeeeen, 6-14
Wastewater Infrastructure Added in 2025 Scenarios .........cccccevvvvveeeeeennnnn. 6-18
2025 Wet Weather Gravity Main Surcharge Summary...........ccceeeeeeeeeeeennn. 6-22
Wastewater Infrastructure Added in 2035 Scenarios .........ccccccvvvvevvieeennnnnn. 6-24
Wastewater Infrastructure Added in Planned Development....................... 6-28
Wastewater Infrastructure Added in Build-Out Scenario ...........cccccceveveenen. 6-33
Summary of Projected and Simulated FIOWS.............ccooooviiiiiiiii 6-38
Comparison of Simulated Peaking Factor and Population Density............. 6-38
Summary Recommended Future Infrastructure ..............cooovvviiieinieeeenieinn, 6-41
Unit Pipe Costs for PVC and DIP.........uuuiiiiiiiiiii s 7-3
Pump Replacement Costs by HOrSEPOWET ............uevviiiiiimiiiiiiiiiiiiiiiiiiiiiinens 7-4
Master Plan Recommended Infrastructure Improvements ..................c..cce. 7-5
Recommended Changes to FY 2015-2019 CIP Projects ..............euvvvvvennns 7-10
Complete 20-Year Wastewater Collection System CIP............ccccoooeevininns 7-14
20-Year CIP SUMMANY ... ittt e e e e e eeeans 7-17
20-Year CIP SUMMANY ... .ot e e et eeeaa s 8-3

LIST OF FIGURES

1o [ 1= 200 0 R o To= L1 o Y, =T o PP 1-2
Figure 2.1  Manatee County TOPOGIapPNY .......ccooeeuuiuiiiieeeei e e e 2-2
Figure 2.2 Sources of Inflow and Infiltration ..., 2-4
Figure 2.3  Typical Wastewater FIow COMPONENES..........cooevuviiiiiieeeieeiiiiiee e e 2-5
Figure 2.4  EXisting ColleCtion SYStEM........ccoiiiiiiiiiii e 2-7
Figure 3.1  Septic TanK LOCALIONS ......uuuiiiieeiiieeie e 3-3
Figure 3.2  Historical and Projected POpulation ...........ccooooeeoiiiiiieeeeeeeeeee 3-4
Figure 3.3  Planned DeVeIOPMENTS. ..o 3-7
Figure 3.4  Sewer Shed BOUNTArIES .......covveiiiiiiiiii e e e 3-10
Figure 3.5  FULUIE LANG USE.... ..o 3-13
January 2017 iv

pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Report/TOC



Figure 3.6  Historical Annual Average FIOW ............coiiiiiiiiiiiii e, 3-17
Figure 3.7 Maximum Month and Maximum Day Peaking Factors ...............c...ccoeeeeens 3-18
Figure 3.8 SWWRF Hydrograph .......c..ueiiii i 3-24
Figure 3.9  MLS 1-D Diurnal CUIVE........uuiiie e e e e eans 3-26
Figure 3.10 MLS #5 (MH 18814) Diurnal CUINVE .........coiieeeiiiiiiiiiee e 3-27
Figure 3.11 MLS #5 (MH 19462) Diurnal CUIVE...........uuuuuruummmmnnnnnnnninnnnnnnnnnnnnnnnnnnnnnnnnnn 3-28
Figure 3.12 Typical DIUrM@al CUINVE .......uuuiiiiiiiiiiiii s 3-29
Figure 3.13 Southwest Service Area FIOW Projections. ..., 3-32
Figure 4.1  Existing Model INfrastruCture ...............oiiiiiiiiii e 4-3
Figure 4.2  Typical Lift Station Configuration ...............ooooeeiiiiiiin e 4-7
Figure 4.3 1-D MLS Base Calibration ReSUIS............ccoooviiiiiiiiii, 4-16
Figure 4.4 Example Unit Hydrograph...........cccoooiiiiiiiiiicc e 4-18
Figure 4.5 SWFWMD Rainfall Gauges and Data..............cccceeeeeeeeiiieiiiiiiic e, 4-21
Figure 4.6 SWWRF Wet Weather Calibration ReSUItS ...........cccoooeviiiiiiiiiiiie, 4-22
Figure 5.1 2015 LOS RESUILS. ....uuiieieeeee e 5-4
Figure 5.2 2015 Wet Weather RESUIS ........ccoiiiiiiiiii e 5-6
Figure 6.1 2020 INFraStIUCLUIE..........couiiiii e e e e e e e s 6-5
Figure 6.2 2020 FOrce Main DIAMELEIS. ........uuuuuieeee e 6-6
Figure 6.3 2020 LOS RESUILS......ccoiiiiiiiiiii e 6-10
Figure 6.4 2020 Wet Weather RESUILS ........ccoiiiiiiiiiiiii e 6-12
Figure 6.5 2025 INTraStrUCTUIE. .......uuiiiiiiiii e 6-15
Figure 6.6 2025 FOrce Main DIamMELErS. ........uuuuuummiiiiiiii e 6-16
Figure 6.7 2025 LOS RESUIS......ccciiiiiiiiiiie e e 6-19
Figure 6.8 2025 Wet Weather ReSUIS ... 6-20
Figure 6.9 2035 INfrastrUCIUNE........ccooeee i 6-23
Figure 6.10 2035 LOS RESUILS.....cciiiiiiiiiii e 6-25
Figure 6.11 2035 Wet Weather RESUILS ...........ocovviiiiiiiiiieeice e 6-27
Figure 6.12 Planned Development INfrastruCtUre...........cccoooeeeeieieieeeeeeeeeeeeeeeeeeeeee e 6-29
Figure 6.13 Planned Development LOS ReSUIS........cccoeiiiiiiiiiiiiieeceeeeiee e 6-31
Figure 6.14 Planned Development Wet Weather Results..............ccccoevvviiiiiieeeceeeiinnnnn, 6-32
Figure 6.15 BuUild-Out INfraSIIUCLUIE..........eeeee e 6-34
Figure 6.16 Build-Out Force Main DIameEters.........cccoooeiioiiiieeeeee e 6-35
Figure 6.17 Existing, Future, and Build-Out Infrastructure ..............ccccoevvieeeiieeeeeeeninnnnn. 6-36
Figure 6.18 Permitted Vs. Projected SWWRF Capacity.........cccccceevieeeeiiiiiiiiiiieeeeeeeeiiens 6-40
Figure 7.1  Master Plan Recommended Infrastructure Improvements ...............ccccvueen.. 7-8
Figure 7.2 Recommended Changes to FY 2015-2019 CIP Projects .........cccceveeeeeeeenns 7-12
January 2017 Y

pw://Carollo/Documents/Client/FL/Manatee County/9520R00/Deliverables/Final Report/TOC



EXECUTIVE SUMMARY

INTRODUCTION

Manatee County completed its most recent Southwest Service Area Wastewater Collection
System (WWCS) Master Plan in 2009 (Greeley and Hansen, 2009). Carollo Engineers, Inc.
(Carollo) was retained to assist the County in updating their hydraulic model and to develop
a WWCS Master Plan Update through build-out. Major scope elements included data
collection, development of wastewater flow projections and peaking factors, updating and
calibrating the previous hydraulic model, evaluation of existing and future scenarios for dry
and wet weather conditions (2015, 2020, 2025, 2035, planned development, and build-out),
and development of a 20-year Capital Improvement Plan (CIP) for the Southwest Service
Area collection system.

PLANNING FRAMEWORK

The Southwest WWCS Master Plan Update documents planning information that serves as
the framework for the collection system model and master planning analyses. Factors
including population and flow projections, peaking factors, wet weather analyses, and
diurnal curves were evaluated and incorporated into the WWCS model.

Population projections were provided by the County in the form of Traffic Analysis Zone
(TAZ) GIS shapefiles in 5-year increments through 2040. TAZ are the basic geographic unit
used to inventory demographic and land use data. The projections were adjusted to
account for population served by septic tanks, which are included in the TAZ projections.

Future population growth through 2035 was assumed to only occur within planned
developments (developer projects that have been submitted to the County for review and
approval). Information on planned developments was provided by the County and
incorporated into this Master Plan Update. The population in the planned development
scenario assumes the planned developments are built to capacity (maximum population
proposed by the developer project).

Build-out population includes the connection of small septic tank parcels (under 1 acre) to
the sewer infrastructure, the redevelopment and connection of large septic parcels

(over 1 acre), and the connection of all other undeveloped land (not included in a planned
development). Sewer shed boundaries were drawn for each existing, future, and build-out
lift station, based on existing infrastructure, planned developments, and the location of
undeveloped and septic parcels.

The build-out population of the large septic parcels and the undeveloped parcels
(collectively referred to as build-out parcels) were based on the future land use type, parcel
area (acres), maximum gross potential residential density (dwelling unit/acre), a population
density of 2.34 persons per dwelling unit based on the 2010 Census (Manatee County

January 2017 ES-1

pw:\\Carollo/Documents\Client/FL/Manatee County/9520R00/Deliverables/Final Report\Executive Summary



Planning Department), and the assumption that the land would be developed to 75 percent
of the allowable maximum density.

The County’s historical water reclamation facility (WRF) influent flow data, which is
presented in Chapter 3 (Table 3.6), was analyzed to determine the maximum month and
maximum day peaking factors in each service area. For the Southwest Service Area, the
maximum month peaking factor ranged from 1.13 to 1.30 over the last 10 years. Peak daily
flows over the last five years ranged from 1.56 to 2.62 times the annual average. The
historical average flow per person has decreased by approximately 31.5 percent since
2005, from 159.40 gallons per capita per day (gpcd) to 109.06 gpcd in 2014. The five-year
average flow per person is 108.72 gpcd.

Wastewater flow generation varies throughout the day based on customer water use
patterns and industrial/commercial contributions. Because the hydraulic models are
developed to model movement of wastewater flow throughout an extended period of time,
diurnal curves are used to vary the wastewater generation in the model. Refer to Chapter 3
for more information on diurnal curves. Temporary flowmeters were installed throughout the
County in order to record actual flow data. Representative data from two consecutive days
were chosen to develop diurnal curves that were input into the hydraulic models.

Projected annual average flows were developed using the current per capita wastewater
flow LOS values (115 gpcd for the Southwest Service Area). Projected maximum monthly
flows were calculated using a monthly peaking factor of 1.31, per County Policy 9.1.3.1.
The actual maximum 10-year monthly peaking factor for the Southwest Service Area (1.30)
is similar to this policy value. Figure ES.1 shows the projected wastewater flows for the
Southwest Service Area through 2035.

A detailed wet weather analysis was completed using historical daily rainfall and
wastewater flows for the Southwest WRF (SWWRF) and the master lift stations (MLSS) in
the Southwest Service Area. Data from June through September 2013 was analyzed.
Based on the wet weather analysis, and consulting with County staff, it was decided that a
3-day storm event that occurred in September 2013 be used to calibrate the base wet
weather scenario and to model future wet weather scenarios. The 3-day storm event was
chosen over a 24-hour design storm due to the larger impact a series of lower intensity
rainfall events have on the collection system (as compared to an isolated, 24-hour storm
with higher intensity).

Criteria for measuring and evaluating the performance and design of the infrastructure in
the Southwest Service Area WWCS included force main velocity, gravity pipeline depth, wet
well diameter and volume, and pump capacity and cycle times. Comparison of the system's
capabilities against these performance and design criteria provides a mechanism for
identifying existing or future needs and serves as a guide for capital improvement projects.
The performance criteria are based on County design standards, commonly accepted
engineering standards, and applicable regulations such as the Florida Administrative Code
(FAC) and 10 State Standards.

January 2017 ES-2
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MODEL DEVELOPMENT AND CALIBRATION

The County's previous model was constructed during the 2009 update of the master plan
using the County's GIS database. The previous model was built using the Bentley
SewerCAD hydraulic modeling software. It should be noted that the model has been
updated using the Bentley SewerGEMS software, a fully dynamic, multi-platform sanitary
and combined sewer modeling solution. For an overview of the major model elements and
the infrastructure included in the model, please refer to Chapter 4.

An extensive comparison of the previous model infrastructure, the most recent GIS
database, and spreadsheet data provided by the County was conducted. Level of Service
(LOS) and wet weather scenarios were created in the model for each planning period
(2015, 2020, 2025, 2035, planned development, and build-out). The LOS scenarios have a
72-hour simulation period and the wet weather scenarios have 96-hour simulation period.

Hydraulic models are built from the best available information regarding the physical
attributes and operational conditions of the collection system. There are a number of
parameters that are not directly known and cannot be directly measured. For this reason,
these parameters must be assumed initially based on typical values and engineering
judgment. Every collection system is unique. For this reason, industry standard of care
dictates that a model be validated to ensure that the assumptions built into the model are
reasonable and provide results that correctly reflect the operation of the system. This
validation process is commonly referred to as calibration.

In the United States, calibration standards to assess the accuracy of model calibration have
yet to be developed and depend heavily on the complexity of the system and availability of
data to develop the model. Based on the Wastewater Planning Users Group (WaPUG), a
section of the Chartered Institution of Water and Environment Management, it is
recommended that the average base wastewater flow be within 10 percent of actual
measured data and the average wet weather flow be within +20 percent to -10 percent.

A wastewater collection system field test was performed in April 2015 to gather actual
pressure and flow data throughout the system. The model was calibrated by comparing this
field data with the model's simulated results. Flow results of the model, after adjustments,
were reasonable and match the actual system data relatively closely, under both the base
and wet weather conditions. The average daily flow to the SWWRF was within 2 percent in
the base scenario and within +/- 4 percent in the wet weather scenarios. Both calibration
results meet the generally accepted standards used to determine the adequacy of model
calibration, according to the WaPUG, therefore the model is considered robustly calibrated.
Care should be taken when modifying the model parameters, as changes may affect the
overall results and reliability of the model. The calibration methodology and results are
discussed further in Chapter 4.
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EXISTING COLLECTION SYSTEM ANALYSIS

Evaluations of the collection system, based on the LOS and wet weather flow conditions,
were completed to verify that the existing infrastructure satisfies the selected performance
criteria and to identify necessary corrective actions. Based on the 2015 LOS and Wet
Weather modeling results, the majority of the modeled infrastructure in the Southwest
Service Area meet the performance requirements. However, deficiencies were identified at:

o Some major transmission force main trunks,
) A few major connecting gravity mains,

) Several smaller gravity collectors, and

o At a percentage of lift stations.

Fortunately, improvement projects for the most critical of these deficiencies have been
previously identified and programmed into the current County CIP (FY 2015-2019), and
projects are either under design or scheduled for construction. Additional evaluations were
completed using the future model scenarios (2020 through build-out) in order to propose
the most suitable corrective actions. Table ES.1 summarizes the force main deficiencies
identified using the 2015 scenarios of the model and a recommended solution. Error!
Reference source not found. also shows which of the deficiencies fall into projects that
are within the scope of the currently adopted FY 2015-2019 CIP, and which ones have
been identified as part of this Master Plan. Details of each deficiency and/or proposed
project are included in Chapters 5 through 7.

Table ES.1 Summary of Recommended Force Main Improvements
Southwest WWCS Master Plan Update
Manatee County

2015 Scenario Deficient
Force Main ID or Alighment Recommendation

Projects Already in the Planning or Design Phase

27-A MLS (RTU 138) Force No changes to the current CIP project are

Main from 51 Street West to recommended.

the SWWRF @

Lift Station 23-A (RTU 410) Continue with plans to upsize existing 6-inch force
Force Main (Segment 2)® main with an 8-inch (CIP # WW01037).

FM-139-1 (MLS 12-A Force Part of CIP ID WWO00975. See recommended change
Main Segment 1) to CIP project in Appendix K.

FM-237-1, FM-237-2, FM-237- | Complete CIP ID 6035781 and part of CIP ID 6085780.
3, FM-237-4 (MLS 1-D Force See recommended change to CIP project in
Main Segments 1-4) Appendix K.
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Table ES.1 Summary of Recommended Force Main Improvements
Southwest WWCS Master Plan Update
Manatee County

2015 Scenario Deficient

Force Main ID or Alignment Recommendation
FM-203-1, FM-203-2, FM-203- | Part of CIP ID 6085780. No changes to the current CIP
3 (MLS 1-M Force Main project are recommended.

Segments 1-3)

FM-071-1 (MLS #5 Force Main | Part of CIP ID WWO00974. See recommended change

Segment 1) to CIP project in Appendix K.
FM-SWWREF-Outfall Upsize as part of the future headworks project is
(Headworks Influent Force recommended.

Main)

Projects Identified in this Master Plan

FM-101-1 and FM-101-2 Upsize force main to 16-inch.

(Bayshore Yacht Basin Lift
Station Force Main)

Notes:
(1) Expenditures committed by FY 2015 in the adopted CIP.

Deficiencies in major gravity mains are identified by manhole overflows and/or surcharged
gravity mains. Manhole overflows occurred upstream of Lift Station RTUs 136, 141, and
457 during the wet weather scenario. The gravity main along Cortez Road, connecting
Anna Maria Island (MLS #5) and other smaller basins to MLS 1-M (RTU 203) was
surcharged during the wet weather scenario. Surcharging was also observed upstream of
MLS 13-A (RTU 408) and Lift Station 36-A (RTU 241). The deficient gravity portions
(1,350 and 1,250 linear feet, respectively) connect 54,390 linear feet (10.3 miles) and
6,770 linear feet (1.28 miles) of force main, respectively, to MLS 13-A (RTU 408) and Lift
Station 36-A. These deficiencies are observed mostly during wet weather conditions.

Lift stations where one or more of the performance criteria such as pump cycles, pump
capacity and wet well storage capacity are currently not met were identified in model
simulations. Deficiencies of a nature that result in a higher operating cost to the County are
considered major. As such, the pump activity criterion (greater than five pump start/stop
cycles per hour) is given more relevance and has been represented in maps. Efforts to
resolve sustained deficiencies are proposed in this Master Plan.

FUTURE SCENARIOS

Future scenarios were evaluated for planning years 2020, 2025, 2035, planned
development, and build-out in order to assess the performance of the existing and future
infrastructure under increased wastewater loads.
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Improvements included in the 2020 scenario were limited to projects currently under design
or construction or in the County's current 5-year CIP (FY 2015-2019), including:

. MLS #5 (RTU 071) Force Main Rehabilitation

° 1-M Master Lift Station (RTU 203) Force Main Rehabilitation

° 1-D Master Lift Station (RTU 273) Force Main Rehabilitation

. 12-A Master Lift Station (RTU 139) Force Main Rehabilitation

° 13-A Master Lift Station (RTU 408) Force Main Rehabilitation

o 27-A Master Lift Station (RTU 138) Force Main Rehabilitation

. Force Main 27A - 53 Avenue West from 43" Street West to 75" Street West
. Lift Station 18-M (RTU 116) Rehabilitation

° Lift Station 17-A (RTU 404) Force Main Reroute and Rehabilitation
. Fiddler's Green Lift Station (RTU 250) Pumps Replacement

. Lift Station 23-A (RTU 410) Force Main Rehabilitation

. 51st Street Gravity Main Sewer Replacement

. Lift Station 31-A (RTU 126) Force Main Renewal

o Spanish Park Lift Station (RTU 213) Force Main Renewal

o Windmill Village Lift Station (RTU 405) Force Main Renewal

Because the MLS #5 (RTU 071) force main extension is anticipated to be partially funded
by developers, it was also assumed to be completed by 2020. An upsized SWWRF
headworks influent force main was included in the model by 2020 so that the pipe current
diameter would not be hydraulically limiting for the collection system evaluation. Upgrades
to this influent line will be included in a future headworks project planned by the County
(expected to be completed by 2018). The future pipe diameter should be evaluated as part
of that project.

In addition to the projects listed above, the following new developments and associated
infrastructure were brought online in 2020:

o Lake Flores (split into two new lift stations: F300 and F301)

Longbar Pointe (Lift Station F302)

o Peninsula Bay (Lift Station F303)

o Three vacant lots (served by Lift Station F305)

o Palma Sola Grande (Included with Lift Station 19-D (RTU 217))
o 43rd Terrace (Included with MLS 1-M (RTU 203))
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The following infrastructure updates are included in the 2025 scenarios:

The Bayshore Yacht Basin Lift Station (RTU 101) force main is upsized from 10-inch
to 16-inch. The pumps were converted to VFDs and the wet well capacity was
increased. A 16-foot by 16-foot square wet well was used in 2025 and beyond
scenarios. Infrastructure sizing was based on detailed calculations provided by the
County as the available calibration data for this lift station was not reliable. The
County should install a temporary flowmeter to determine actual flows (average and
wet weather) to confirm appropriate sizing of future infrastructure.

For simplicity, the future lift station was modeled in the same location as the existing
lift station. The future 16-inch force main will be approximately 800 linear feet based
on the new location (at the southeast corner of 26th Street West and South Radcliffe
Place).

The pumps at Lift Station RTUs 136, 457, 217, and 437 were upsized to prevent
manhole overflows and/or surcharged gravity upstream of the lift station.

Approximately 1,250 linear feet of 15-inch and 850 linear feet of 18-inch gravity main
that connect 6,770 linear feet of force main to Lift Station 36-A (RTU 241) is upsized
to 21-inch and 24-inch, respectively. This segment experiences a significant
bottleneck when routing flow from other lift stations.

In addition to the improvements identified based on the 2105 and 2020 scenario
evaluations, the following improvements are needed by 2025 due to the additional flows
from the USF/Airport areas:

A new pump design point was assigned at Lift Station 7-A (RTU 137) and the
discharge force main was upsized from a 6-inch to an 8-inch diameter pipe.

A new pump design point was assigned at the Crosley Estate Lift Station (RTU
149). This is required due to the new pumps at Lift Station 7-A (RTU 137)

Upsize Lift Station 6-A (RTU 136) force main from an 8-inch to a 12-inch diameter.

A new pump design point was assigned at Lift Station 9-A (RTU 436) and the force
main was upsized from a 6-inch to a 12-inch diameter pipe. The new force main was
also extended up to a manhole at the corner of Whitfield Avenue and Persimmon
Place because the existing gravity main on 15th Street East and Idelwild Court does
not have sufficient capacity for the additional flows. The wet well for this lift station
was also shown to have limited storage capacity. Due to the additional flows
expected from the USF/Airport areas, the County has identified this lift station wet
well to be upsized. For the 2025 and beyond scenarios, a 12-foot diameter wet well
was used. It is recommended that the County verify the actual influent flows
(average and wet weather) at this lift station to confirm the appropriate size needed.

The following infrastructure improvements have been included in the 2035 scenarios:
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e Upsize existing 8-inch gravity main upstream of MLS 1-M (RTU 203) with a 12-inch
diameter pipe.

e Upsize existing 18-inch gravity main upstream of MLS 13-A (RTU 408) along 63rd
Avenue East (from Pennsylvania Avenue to 5th Street Circle) with 24-inch pipe.

e The following improvements are required to meet additional flows from the
USF/Airport areas:

- New pumps at the Airport Industrial Park Lift Station (RTU 469).

- Upsize the existing 14-inch force main along US 41 (from Magellan Drive to
69th Avenue West) with a 16-inch pipe.

Table ES.2 provides a summary of the infrastructure (force mains, gravity mains, and lift
stations) added in each of the future scenarios. The inventory for 2020 includes FY 2015-
2019 CIP projects as proposed after careful evaluation of current design plans by the
County. Please refer to figures presented in Chapter 6 which show the infrastructure added
in each future scenario and the sizing of future force mains.

Table ES.2 Summary Recommended Future Infrastructure
Southwest WWCS Master Plan Update
Manatee County
Planned
Force Main 2020 2025 2035 Development | Build-Out

Diameter (Feet)® (Feet) (Feet) (Feet) (Feet)
4 5,523 21,944
6 1,598 1,492
8 11,987 1,615
10
12 845 7,962 8,296 2,171
14
16 9,502 800
18 4,776
20 26,555 1,027
24 11,447
27 25,360
30
36
42 6,870

Total Force Main
Length 104,463 10,377 1,027 8,296 25,607
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Table ES.2 Summary Recommended Future Infrastructure
Southwest WWCS Master Plan Update
Manatee County
Planned
Force Main 2020 2025 2035 Development | Build-Out
Diameter (Feet)® (Feet) (Feet) (Feet) (Feet)
Planned
Gravity Main 2020 2025 2035 Development | Build-Out
Diameter (Feet) (Feet) (Feet) (Feet) (Feet)
10 948
12 1,061
21 1,247
24 2,228 1,430
Total Gravity
Main Length 0 3,575 2,491 0 0
New Lift Stations 5 1 0 1 11
Existing Lift 1 9 1 0 1
Stations with New
Pumps
Notes:
(1) Includes FY 2015-2019 CIP projects as proposed after careful evaluation of current design
plans by the County.

The results for the 2035 Wet Weather scenario are provided in Figure ES.2. As shown,
there are a few force mains that experience a peak velocity of over 6 fps. These are either
for a short period of time (less than 10 percent of total simulation period) or are most likely
caused by potential inaccuracies of the pump curve (pumps not operating on their curve).

There is only one force main coming online by the planned development scenario (to serve
planned developments beyond 2035). Given the growth of Longbar Pointe by the planned
development scenario, a 12-inch diameter force main will be required. It is the County's
preference to add a new 12-inch parallel pipe with the full carrying capacity in order to
change the use of the existing 8-inch force main (currently on El Conquistador Parkway and
53rd Avenue West) from sanitary sewer to reclaimed water service. Infrastructure added at
build-out is to serve future growth. All build-out infrastructure was sized to meet the
performance criteria presented in Chapter 3.
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SWWRF CAPACITY AND PROJECTED WASTEWATER FLOW

The SWWREF is currently permitted for 15.0 mgd based on three month rolling average daily
flow (3MRADF). The average ratio between the County's annual average daily flow (AADF)
and the 3SMRADF was determined to be essentially one in the LOS Evaluation project
(Carollo, 2015). Table ES.3 summarizes the projected flows based on LOS and historical
peaking factors, as described in Chapter 3. The model simulated LOS and maximum wet
weather flows are also shown. Both the projected AADF and the simulated LOS flows show
that the SWWRF capacity would have been exceeded by 2015.

Figure 6.18 in Chapter 6 shows a comparison of the SWWRF permitted capacity with flows
projected using the strict interpretation of the LOS, the simulated LOS flows, and
projections using the actual per capita wastewater generation factor (84.75 gpcd, calculated
during model calibration). If current and future system loads are calculated using the actual
per capita factor, the SWWRF would not be expected to reach capacity until after the end of
this Master Plan period (2035). It is recommended that the County continue to monitor the
actual per capita factor, perform periodic reviews of the expected LOS, and update
projections and wet weather model simulations accordingly.

Table ES.3 Summary of Projected and Model Simulated Flows
Southwest WWCS Master Plan Update
Manatee County

Average Simulated
Projected Flows (mgd)® Flows (mgd)
Maximum Simulated
Maximum | Maximum Wet Weather | Peaking
Year AADF | Month® Day® LOS @ Factor®
2015 15.2 19.9 39.9 15.9 40.6 2.55
2020 15.8 20.7 41.3 16.5 44.9 2.72
2025 16.5 21.6 43.1 16.8 45.5 2.71
2035 17.7 23.2 46.4 18.1 47.0 2.60
Planned 19.3 25.2 50.5 19.6 47.7 2.43
Development
Build-Out 21.9 28.7 --® 22.4 51.0 2.28
Notes:

(1) Based on TAZ populations and LOS per capita for the Southwest Service Area, plus average
daily flow from the Town of Longboat Key (which was assumed constant throughout the
planning period) and average daily flows from the USF/Airport areas.

(2) Based on the County's Peaking Factor of 1.31 per County Policy 9.1.3.1.

(3) Based on 5-year maximum historical maximum day peaking factor (2.62).

(4) Based on sanitary loads and day of maximum flow from September 2013 3-day storm event.

(5) Calculated by dividing maximum day wet weather flow by the average LOS flow.

(6) Maximum day peaking factor of 2.62 is not anticipated at build-out due to the increased
population density (persons/acre) as described in Table 6.10 in Chapter 6.
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CAPITAL IMPROVEMENT PROGRAM

The CIP provides an estimate of the planning level costs associated with the improvements
recommended through the 20-year (2035) planning period. The cost estimates presented in
this Master Plan are considered Class 4 accuracy level (within +50 percent to -30 percent)
unless otherwise noted.

Table ES.4 presents a list of recommended wastewater infrastructure improvements to
allow the existing collection system to meet the selected performance criteria.
Recommended changes to current FY 2015-2019 force main CIP projects are shown in
Table ES.5, along with an estimated associated budget savings. New recommended
projects are anticipated to come online by 2025 (unless otherwise noted) based on the
amount of time it takes to budget in a new CIP cycle, plan, design, procure, and construct a
CIP project. Projects proposed as part of this Master Plan were further classified for
completion by either 2025 or 2035 depending on the priority based on relative risk to the
collection system. Because the MLS #5 (RTU 071) force main extension will be partially
funded by developers, it was assumed to be completed by 2020.

The locations of the recommended projects are shown in Figure ES.3 with the
corresponding project numbers identified. Table ES.6 provides a summary of the total
20-year CIP, including existing CIP projects and recommended master plan projects.
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Table ES.4

Master Plan Recommended Infrastructure Improvements
Southwest WWCS Master Plan Update
Manatee County

Master Plan Project

Project Cost Estimate ($M)

Lift Station Evaluation/Replacement Projects

Description Recommended Year
Project ID Online Total Project Cost
SW-1 Bayshore Yacht Basin Lift Station relocation and upgrades. Project includes new building, new pumps with variable frequency $3.50
drives, 16-foot square wet well, and 800 LF of 16-inch force main @ 2025
SW-2 Upsize Lift Station 9-A (RTU 436) force main (approximately 6,060 feet) to 12-inch pipe, replace the pumps (40 hp), and evaluate 2025 $2.26
and upsize wet well®
Subtotal Lift Stations $5.76

Pipeline Projects

o Diameter Length Recommended Year
. Description ; : .
Project ID 'PH (inch) (feet) Online Total Project Cost
SW-3 Extend MLS #5 (RTU 071) force main along Cortez Road to MLS 1-M (RTU 203)® 20 10,113 2020 $5.05
SW-4 Upsize force main connecting Lift Stations 2-A, 1-A, and 16-A (RTUs 439, 135, and 20 965 2025 $0.48
440) to MLS 12-A
SW-5 Upsize Lift Station 7-A (RTU 137) force main 8 1,615 2025 $0.32
SW-6 Upsize Lift Station 6-A (RTU 136) force main 12 1,902 2025 $0.57
SW-7 Upsize MLS 36-A (RTU 241) influent gravity main 21 1,247 2025 $1.11
24 850
SW-8 Upsize MLS 13-A (RTU 408) Influent Gravity Main 24 1,350 2035 $0.81
SW-9 Upsize Force Main on US 41 (from Magellan Drive to 69th Avenue West) 16 1,027 2035 $0.41
SW-10 Upsize the existing 8-inch gravity main upstream of MLS 1-M (RTU 203) on Palma 12 1,061 2035 $0.32
Sola Boulevard.
Subtotal Pipeline Projects $9.07
Pump Replacement Projects
Horse-power Recommended Year
Project ID Description (hp) Number of Pumps Online Total Project Cost
SW-11 Replace pumps at the following lift station RTUs to prevent manhole overflows and 2 (each) 2025
surcharging in upstream gravity system:
136 15 $0.04
457 10 $0.04
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Table ES.4

Master Plan Recommended Infrastructure Improvements
Southwest WWCS Master Plan Update
Manatee County

Master Plan Project

Project Cost Estimate ($M)

Lift Station Evaluation/Replacement Projects

Description Recommended Year
Project ID Online Total Project Cost
SW-12 Replace pumps at the following lift station RTUs to prevent surcharging in upstream 2 (each) 2025
gravity system:
217 15 $0.04
437 5 $0.03
SW-13 Replace pumps at the following lift station RTUs to provide additional capacity for 2 (each) 2025
USF/Airport flows:
137 5 $0.03
149 2 $0.03
SW-14 Replace pumps at the following lift station RTUs to meet firm pump capacity under 2 (each) 2025
future LOS conditions:
108 15 $0.04
116 20 $0.04
141 15 $0.04
258 2 $0.03
319 15 $0.04
342 30 $0.05
SW-15 Replace pumps at Airport Industrial Park lift station (RTU 469) 2 2 2035 $0.03
Subtotal Pump Replacement Projects $0.48
Total $15.31
Notes:

(1) Because this is expected to be partially funded by developers, the County anticipates this project coming online by 2020.
(2) Carollo completed a separate, concurrent project to provide a cost estimate for the relocation of this lift station (2016).

(3) Cost estimate based on a 12-foot diameter wet well.
(4) Firm pumping capacity exceeded during LOS scenario based on rated pump capacity provided by County.
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Table ES.5

Recommended Changes to FY 2015-2019 CIP Projects
Southwest WWCS Master Plan Update
Manatee County

FY 2015-2019 CIP Project

As Proposed in Master Plan

Savings with

Percent of Respect to FY
FY 2015-2019 CIP Estimated Entire Project Project 2015-2019 CIP
Cost Diameter Length Savings® Length® Changed® Cost
Project ID Description (M) (inch) (feet) (%) (feet) (%) ($M)
WWO00974 MLS #5 (RTU 071) Force Main Replacement 16 8,781 30.4% 13,557 100%
18 3,465
$4.17 $1.27
18 1,311
WWO00975 MLS 12-A (RTU 139) Force Main Replacement - First $4.50 20 3,393 16.7% 10,297 33% $0.25
Segment Only
6035781 MLS 1-D (RTU 237) Force Main Replacement 20 4,637 22.6% 12,150 100%
6085780 Extension of MLS 1-D (RTU 237) Force Main, part of 20 205 37.6% 16,730 13.5%
the 1-M MLS (RTU 203) Force Main CIP Description 20 694
$2.72 $0.14
24 1,364
WWO00976 MLS 13-A (RTU 408) Force Main Replacement - $5.28 27 304 25.0% 13,255 2.3% $0.03
Second Segment Only
WWO01037 Lift Station 23-A (RTU 410) Force Main Replacement $0.33 8 1,385 -33.7%" 1,385 100% ($0.11)®
Total Savings due to Recommended Changes to FY 2015-2019 CIP
Projects (Thousand Dollars) $2.25

Notes:

(1) With respect to projected CIP costs of the segment proposed for change.

(2) Scaled length of segments included in the original CIP description from model.
(3) Based on length only.

(4) Additional expenditures instead of savings. Proposed change includes upsize of the CIP project as planned.
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Table ES.6

20-Year CIP Summary

Southwest WWCS Master Plan Update

Manatee County

Fiscal Year®

(1) Costs shown in $M.

through 2035.

(4) Includes cost savings for the Southeast and Southwest Service Areas.

(2) Includes Collections, Restoration & Rehab, and Transportation-related projects from the adopted FY 2015-2019 CIP. Does not include MARS or Treatment projects.
(3) AMP recommended projects are assumed to be completed using funds from the End of Service Life CIP (which is included in the existing County-wide CIP projects). A budget amount of $2 M per year was assumed for fiscal years 2021

Description Service Area 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 - 2035
Existing CIP Projects® North $5.42 - $0.52 - - - - - - - -
Southeast $1.12 $2.62 $5.00 - - - - - - - -
Southwest $22.49 $1.55 $1.05 - - - - - - - -
County-wide® - $2.50 $3.00 $5.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $20.00
Subtotal $29.02 $6.67 $9.57 $5.00 $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 $20.00
Savings to CIP Projects Southeast - $(0.81) $(3.24) - - - - - - - -
Due o Sualusionsin | ounwes em| - - - - - - I -
Subtotal $(2.25) $(0.81) $(3.24) - - - - - - - -
Recommended Master North - - - - $1.15 $1.17 $0.95 $0.54 $0.54 $0.64 -
Plan Projects Southeast $0.17 $0.17 $0.22 : : : : : : : :
Southwest - - - - $5.05 $2.77 $3.07 $1.50 - $1.35 $1.57
Subtotal $2.01 $1.50 $1.68 $0.14 $6.20 $4.23 $4.31 $2.04 $0.54 $1.99 $1.57
Existing CIP and Recommended Projects - $28.78 $7.36 $8.01 $5.14 $8.20 $6.23 $6.31 $4.04 $2.54 $3.99 $21.57
Total®
Notes:
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SUMMARY AND CONCLUSIONS

The Southwest WWCS Master Plan provides recommendations to allow the wastewater
collection system to meet the County's selected performance criteria and to provide
wastewater service as future growth occurs within the County.

The primary wastewater collection system issues the County will need to address in the
near future are the hydraulic challenges associated with master lift station discharge force
mains, the upgrade of the force mains connecting upstream of the SWWREF influent pipe,
and the capacity limitation in the 24-inch gravity pipe upstream of MLS 1-M (RTU 203). The
County was already aware of the capacity limitations in the force mains stated above and
has CIP projects in place to alleviate them (see Appendix I). A new project to extend the
MLS #5 (RTU 071) force main all the way to MLS 1-M (RTU 203) to divert a large portion of
flow from the 24-inch gravity main on Cortez Road was identified in this Master Plan as a
high priority project.

Other issues identified in the Southwest WWCS included force mains with limited capacity
(velocities higher than 6 fps for long durations), lift stations with firm capacity exceeded
during LOS conditions, and localized surcharges and/or overflows in the gravity system due
to capacity constraints. These issues were gradually solved between planning years 2025
and 2035 with several infrastructure improvement projects. Improvements are also required
due to the additional flows expected from the USF/Airport areas.

Although the WWCS Master Plan presents planning scenarios based on best available
information, the County should continue to update the land use plan, hydraulic model, and
Master Plan as new developments, land use changes, or additional information becomes
available. In addition, the County should continue their efforts in identifying infrastructure
prone to inflow and infiltration (1&l) and planning for the repair and/or replacement of aging
infrastructure.

January 2017 ES-19
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Chapter 1
INTRODUCTION

Manatee County (County) requested that Carollo Engineers, Inc. (Carollo) prepare an
update to its Wastewater Collection System (WWCS) Master Plan for each of its three
service areas (North, Southeast, and Southwest). The purpose of this project is to define
anticipated future population growth and wastewater flow projections, complete and
document updates to the County's Southwest Service Area hydraulic model, provide future
infrastructure recommendations to accommodate projected flows, and develop a 20-year
capital improvements program (CIP). This chapter presents a brief background of the
Southwest Service Area WWCS, objectives of the Master Plan project, and a description of
all report chapters.

1.1 BACKGROUND

Manatee County is located on the west coast of Florida and is part of the Bradenton-
Sarasota-Venice Metropolitan Statistical Area. Based on information from the US Census
Bureau, the total County area is approximately 893 square miles, of which 741 square miles
are land and 152 square miles are water. The County's collection system is separated into
three service areas, each with their own collection system and water reclamation facility
(WRF): North, Southeast, and Southwest. Figure 1.1 shows the location of Manatee County
and the three service area boundaries. Currently, the County provides wastewater services
to a population of approximately 258,967 (not including those served by septic tanks),

44.6 percent of which reside within the Southwest Service Area. The population within the
Southwest Service Area is projected to grow by 16.6 percent by 2035 (see Table 3.1).

The majority of the County's original wastewater collection system was constructed in
multiple phases between 1974 and 1978. Approximately 56.9 percent of the force mains in
the Southwest Service Area were installed between 1970 and 1989. The County provides
wastewater collection services to most of the developed areas within the County, including
the Cities of Bradenton Beach, and Anna Maria and the Town of Longboat Key (excluding
the Cities of Bradenton and Palmetto), including residential, commercial, and industrial
users. Although they don't provide wastewater collection services for the Town of Longboat
Key, the County receives flow from the Town (via a 20-inch force main owned and operated
by the Town) and treats it at the Southwest Water Reclamation Facility (SWWRF).

Wastewater in the County is collected by relatively small diameter gravity mains and is
transported by gravity flow to 591 County-owned lift stations and 367 privately-owned lift
stations. The County maintains just over 80 miles of force mains up to 48 inches and over
350 miles of gravity sewers up to 36 inches in the Southwest Service Area.

In the Southwest Service Area, a majority of the wastewater flow is conveyed to the
SWWRF via one of five master lift stations MLSs: 12-A, 13-A, 27-A, 1-D, and 1-M. An
additional MLS (#5) conveys flow from Anna Maria Island to MLS 1-M on the mainland.
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1.2 PREVIOUS MASTER PLAN

The County's previous Southwest WWCS Master Plan was completed in 2006 by

McKim & Creed. The 2006 Master Plan identified several pump replacements required at
the time the report was released, some of which are already in progress or planned to be
complete by 2020. Some others have also been identified as needs in this Master Plan. The
recommended infrastructure and improvements from the previous master plan were
evaluated to determine if these projects are still required and sized properly with respect to
the updated population projections.

1.3 OBJECTIVES

The purpose of this Master Plan Update is to identify capacity deficiencies in the existing
wastewater collection system, develop feasible alternatives to correct these deficiencies,
and plan the infrastructure that will serve future developments. The objectives of the
Southwest County WWCS Master Plan Update are to:

1. Update existing infrastructure in the hydraulic model.
2. Develop wastewater flow projections for use in the hydraulic models.

3. Conduct field testing to calibrate the model to represent existing conditions, as of
April, 2015.

4, Provide the County the Southwest Service Area hydraulic model.

5. Select performance criteria used to evaluate the adequacy of the wastewater
collection system infrastructure. Complete an assessment of the capacity of the
collection system relative to current and future flows.

6. Develop land use maps to reflect the projected population growth in the Southwest
Service Area.

7. Develop projects for future wastewater infrastructure based on planned
developments, projected populations, and wastewater flows.

8. Develop a 5-year, 10-year, and 20-year CIP for recommended wastewater
infrastructure improvements.

9. Prepare a CIP with cost estimates for the infrastructure recommended through 2035,
with a detailed implementation schedule for the first five years.

10. Compile project data and analyses into a comprehensive Master Plan Update report.
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1.4 SUMMARY OF REPORT CHAPTERS

The Southwest County WWCS Master Plan Update report contains eight chapters, followed
by appendices that provide supporting documentation for the information presented in the
report. A summary of the content of each chapter is provided below:

Chapter 1 - Introduction: Description of project background, objectives, acknowledgements,
and project references.

Chapter 2 - Study Area: Provides background information on local climate, topography,
inflow and infiltration, and the existing Southwest Service Area collection system.

Chapter 3 - Planning Framework: Description of the methodology used to determine
wastewater peaking factors, diurnal flow patterns, flow projections, and the performance
criteria used to evaluate existing and future infrastructure.

Chapter 4 - Wastewater Model Development and Calibration: Description of the Southwest
Service Area wastewater model development, including data input into the model, and
calibration methodology and results.

Chapter 5 - Existing (2015) Scenario Evaluation: Modeling evaluation and results for the
existing collection system, including identification of existing wastewater collection system
deficiencies and recommendations for infrastructure improvements.

Chapter 6 - Future Scenario Evaluations: Modeling evaluation and results for the future
collection system, including identification of deficiencies and recommendations for
infrastructure needed at 5-year (2020), 10-year (2025), 20-year (2035), planned
development, and ultimate build-out conditions.

Chapter 7 - Capital Improvements Plan: Description of methodology for cost estimates and
a summary of recommended CIP projects.

Chapter 8 - Conclusions and Recommendations: Summary of wastewater system
improvements and CIP projects.

1.5 ACKNOWLEDGEMENTS

Carollo Engineers wishes to thank County staff involved in this project, including Jeff
Goodwin, Sia Mollanazar, Scott May, Dave Branning, Anthony Benitez, Nick Wagner, Rob
Shankle, Ralph Braun, Martin Rafferty, Bill EImore, Jeff Blosser, Mark Simpson, John
Osborne, and all others that provided assistance in collecting data and providing input
throughout the project. County staff was instrumental in completing this project.
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1.6 REFERENCES

The following documents were referenced in the preparation of this Master Plan Update:
Carollo Engineers, Inc. June 2015. Manatee County Level of Service Evaluation.

Carollo Engineers, Inc. December 2014. SWWRF Collection System and Rubonia Area
Inflow and Infiltration Study.

Carollo Engineers, Inc. October 2014. Forcemain and Valve Asset Management Program.
Florida Department of Transportation. August 2001. Intensity-Duration-Frequency Curve.

Health Educations Services Division. 2004 Edition. Recommended Standards for
Wastewater Facilities “(Ten State Standards)”.

Manatee County Building and Development Services Department. February 2015.
Population Projections.

Manatee County Public Works Department. May 2011. Public Works Utility Standards.

Manatee County. Manatee County Comprehensive Plan (Complete Through
Supplement #21)

National Oceanic and Atmospheric Administration (NOAA) Office of Hydrology
(HYDRO), 1977. Technical Memorandum No. 35 (HYDRO-35).

Renaissance Planning Group. May 2006. Manatee County Carrying Capacity Study.

U.S. Weather Bureau. 1961. Technical Paper No. 40 (TP-40).
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Chapter 2
STUDY AREA

Chapter 2 presents the climate and topography in Manatee County, background information
on inflow and infiltration, and an overview of the Southwest Service Area collection system.

21 CLIMATE AND TOPOGRAPHY

Manatee County is located in the western central part of Florida, along the Gulf of Mexico.

The terrain in Manatee County is mostly flat, with an average elevation of 49.76 feet above
mean sea level. The Southwest Service Area has an average elevation of 8.59 feet above

mean sea level. Figure 2.1 illustrates the general topography of the North, Southeast, and

Southwest Service Areas.

The climate in Manatee County is characterized by mild, dry winters, and hot, wet
summers. Table 2.1 summarizes the maximum and minimum monthly temperatures as well
as the average monthly precipitation. Approximately 60 percent of the annual rainfall occurs
between June and September.

Table 2.1 Manatee County Climate
Southwest WWCS Master Plan Update
Manatee County

Average

Maximum Average Minimum Average Monthly

Month Temperature (°F) | Temperature (°F) Rainfall (inches)
January 71.5 49.8 2.7
February 73.9 52.3 2.7
March 77.8 56.1 3.7
April 82.2 60.1 2.4
May 87.8 66.4 2.5
June 90.2 72.0 7.9
July 90.8 73.5 8.0
August 91.0 73.9 8.4
September 89.4 72.4 7.7
October 85.0 66.0 2.7
November 78.7 58.3 2.2
December 73.2 52.4 2.5
Annual 82.6 62.8 53.4

General Note:
Source: http://www.usa.com/manatee-county-fl-weather.htm
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2.2 INFLOW AND INFILTRATION

All wastewater collection systems experience inflow and infiltration (I1&l1), although the
characteristics and severity vary by region and individual collection systems. Some of the
most common sources of I&l are shown on Figure 2.2. Infiltration is defined as groundwater
(groundwater infiltration) or storm water flows (trench infiltration) that enter the sewer
system by percolating through the soil and then through defects in pipelines, manholes, and
joints. Examples of infiltration entry points are cracks in pipelines, misaligned joints, and
root penetration. Inflow is defined as storm water that enters the sewer system via storm
drain cross connections, leaky manhole covers, cleanouts, or illegal storm drain
connections.

I&I entering the sewer system increases both the flow volume and peak flows, as illustrated
in Figure 2.3. If too much &I enters the sewer system such that the sewer system is
operating at or above its capacity, sanitary sewer overflows (SSOs) could occur. Although
both inflow and infiltration are expected to contribute to peak flows after a rainfall event,
infiltration is difficult to quantify and was not specifically evaluated for this report. Each of
the wastewater flow components shown in Figure 2.3 were not evaluated individually.
Chapter 3 discusses the total flows (dry and wet weather) that were evaluated for this
Master Plan Update.

Carollo performed an &I Study in 2014 that evaluated the Southwest Service Area and the
Rubonia area of the North Service Area. Due to a higher percentage of older clay pipes, its
proximity to the coast, and low elevation of infrastructure, the Southwest Service Area
experiences, on average, moderate to high 1&I. More detailed results of a wet weather
analysis, including inflow percentages, are presented in Chapter 3.

2.3 EXISTING INFRASTRUCTURE

The County's wastewater collection system in the Southwest Service Area consists of
gravity sewers, lift stations, and associated force mains that collect and convey flow to the
SWWREF, which is located at 5101 65th Street West, Bradenton, Florida.
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Figure 2.4 shows the existing collection system in the Southwest Service Area. The existing
infrastructure within the Southwest Service Area and the entire County is summarized in

Table 2.2. The infrastructure in the Southwest Service Area includes 211 County-owned lift
stations, approximately 81 miles of force main, 357 valves, 7,495 manholes, and more than

350 miles of gravity pipe.

Table 2.3 lists the installation year of force mains for each service area. Approximately

41 percent of the force mains in the Southwest Service Area were installed prior to 1980.
Table 2.4 and Table 2.5 summarize the existing gravity pipes and force mains by diameter
and material, respectively. Approximately 61 percent of the force mains and 87 percent of
the gravity collection pipes in the Southwest Service Area are 8 inches in diameter or
smaller. The force mains in the Southwest Service Area reach up to 42 inches in diameter
and the gravity pipes reach up to 36 inches in diameter. Less than 20 percent of the gravity
pipes in the Southwest Service Area are polyvinyl chloride (PVC) and approximately

69 percent are vitrified clay (VCP) material.

Table 2.2 Summary of Existing Infrastructure®

Southwest WWCS Master Plan Update

Manatee County

Southwest Total in All County Percentage of
Service Area Service Areas Total
Master Lift Stations 6 15 40.0%
Lift Stations 205 576 35.6%
Manholes 7,495 17,904 41.9%
System Valves® 238 1,602 14.9%
Control Valves® 119 785 15.2%
Gravity Main (miles) 360.7 821.4 43.9%
Force Main (miles) 80.8 350.3 23.1%
Notes:
(1) Based on GIS database as of January 2015. Does not include private or abandoned
infrastructure.

(2) System valves in the GIS represent isolation valves.
(3) Control valves in the GIS represent air release valves (ARVS).
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Table 2.3 Force Main Installation Dates
Southwest WWCS Master Plan Update
Manatee County
Length of Pipe (miles)
(Percent of Service Area Total)
Year Installed North Southeast Southwest Total
Prior to 1980 2.1 0.8 32.8 35.7
(2%) (0.5%) (40.6%) (10.2%)

1980-1989 29 37.1 13.3 79.3

(26.7%) (23%) (16.4%) (22.6%)
1990-1999 18.3 38.8 9.4 66.5

(16.9%) (24.1%) (11.6%) (19.0%)
2000-2009 53.6 73.7 20.9 148.2

(49.5%) (45.7%) (25.9%) (42.3%)
2010-2015 3.9 8.5 2.6 15

(3.6%) (5.2%) (3.3%) (4.3%)
Unknown 14 2.3 1.8 5.5

(1.3%) (1.4%) (2.2%) (1.6%)
Total 108.3 161.2 80.8 350.3
General Note:
Based on GIS database as of January 2015. Does not include private or abandoned
infrastructure.
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Table 2.4 Gravity Main and Force Main Diameters
Southwest WWCS Master Plan Update
Manatee County
Gravity Main Force Main
Length in Length in
Southwest Southwest
Diameter Service Area Percent by Service Area Percent by
(inches) (miles) Length (miles) Length
4 and Less 15 0.4% 15.1 18.7%
6 4.5 1.3% 22.5 27.8%
8 306.7 85.1% 11.6 14.4%
10 17.5 4.9% 3.4 4.2%
12 9.1 2.5% 5.6 6.9%
14 0 0.4% 15 1.8%
15 9.6 2.7% 0.0 0.0%
16 0.1 0.0% 3.3 4.1%
18 4.3 1.2% 3.1 3.9%
20 0.0 0.0% 6.0 7.4%
21 0.6 0.2% 0.0 0.0%
24 2.4 0.7% 5.1 6.3%
27 0.0 0.0% 0.0 0.0%
30 2.3 0.6% 2.8 3.5%
Greater than 30 1.7 0.5% 0.9 1.1%
Total 360.5 100% 80.8 100%

General Note:

Based on GIS database as of January 2015. Does not include private or abandoned

infrastructure.
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Table 2.5 Gravity Main and Force Main Material
Southwest WWCS Master Plan Update
Manatee County
Gravity Main Force Main
Length in Length in
Southwest Southwest
Service Area Percent by Service Area Percent by
Material (miles) Length (miles) Length
Cast Iron 1.7 0.5% 11.3 13.9%
Ductile Iron 4.3 1.2% 145 17.9%
HDPE 0.2 0.1% 7.5 9.3%
PVC 61.6 17.1% 34.9 43.1%
VCP 249.1 69.1% 0.0 0.0%
Unknown or 43.8 12.1% 12.7 15.7%
Other
Total 360.6 100% 80.8 100%

General Note:

Based on GIS database as of January 2015. Does not include private or abandoned

infrastructure.
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Chapter 3

PLANNING AND PERFORMANCE FRAMEWORK

3.1 BACKGROUND

Chapter 3 presents the population and flow data used for updating the County's wastewater
collection system hydraulic model and developing the Southwest County Wastewater
Collection System (WWCS) Master Plan Update. It outlines the planning framework used
as the basis for load (flow) inputs into the model. It also presents the performance criteria
used to evaluate the system and recommend future projects.

The remainder of the chapter is divided into the following sections:

Section 3.2 — Population Projections: Provides a summary of population projections for
each wastewater service area and the current planned residential developments for the
Southwest Service Area.

Section 3.3 — Historical Wastewater Flows: Provides a summary of the County’s historical
wastewater flow data, peaking factors, historical rainfall data, and an inflow analysis.

Section 3.4 — Diurnal Curves: Summarizes typical diurnal curves of sanitary flows for the
Southwest Service Area collection system based on recent derived flow data from SCADA .

Section 3.5 — Projected Wastewater Flows: Describes how future flow projections were
calculated based on future population, land use, and historical per capita flows.

Section 3.6 — Performance Criteria: Defines criteria, or standards of measurement, for
evaluating the performance and design of the County’s wastewater collection system.

Section 3.7 — Planning Framework Summary: Provides a summary of wastewater flows,
population, and performance criteria used as the basis for developing the model and
Southwest WWCS Master Plan Update.

3.2 POPULATION PROJECTIONS

This section describes the County's population projections and planned developments
proposed by developers, along with the methodology used for distributing the existing and
future population in the model. The methodology for calculating the projected build-out
population for the Southwest Service Area is also summarized in this section.

3.2.1 County Population Projections

Population projections were provided by the County in the form of Traffic Analysis Zone
(TAZ) GIS shapefiles. Population projections were provided in 5-year increments through
2040. Future scenarios to be included in the models and the Southwest WWCS Master
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Plan Update are the 5-year (2020), 10-year (2025), and 20-year (2035) planning periods,
planned development, and build-out. The planned development scenario, described further
in Section 3.2.2, is an interim scenario between 2035 and build-out and includes the
maximum population within all planned developments currently proposed by developers.

Table 3.1 summarizes the population projections provided by the County. These population
projections include population served by private homeowner septic tanks. Figure 3.1 shows
the Southwest Service Area boundary and the location of parcels served by septic tanks.
Figure 3.2 shows the historical and projected population for each service area through
2035.

Table 3.1 Population Projections Provided By County
Southwest WWCS Master Plan Update
Manatee County

Year North Southeast Southwest Total
2015 59,535 96,950 117,434 273,919
2020 66,140 106,990 122,222 295,352
(11%) (10%) (4%) (8%)
2025 72,772 117,077 127,053 316,902
(10%) (9%) (4%) (7%)
2030 79,364 127,086 131,816 338,266
(9%) (9%) (4%) (7%)
2035 85,988 137,152 136,624 359,764
(8%) (8%) (4%) (6%)

General Notes:

Includes population served by septic tanks.
Percentages shown represent the percent increase in population as compared to the previous
planning period.

The County's population data is broken down into residential, employment, school, and
hotel populations for each TAZ area in 5-year increments. When distributing population in
the model, each category was adjusted such that the total population reflects an equivalent
residential population. Therefore, the total population (sum of residential, employment,
school, and hotel) in the model is equivalent to the total TAZ residential population, while
still accounting for flows associated with the other population categories.
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3.2.2 Planned Developments

Population growth through 2035 was assumed to occur within known planned
developments proposed by developers. The planned developments may be new (future) or
an extension of an existing development. The County's GIS Concurrency and Future
Development Applications shapefiles and a spreadsheet of the planned developments
provided by County Public Works staff were used to delineate the new, future sewer shed
boundaries. Table 3.2 lists the planned developments for the Southwest Service Area, as
provided by the County. The County's three digit RTU number is used to identify existing lift
station sewer sheds, and an "F" number is used to denote future sewer sheds within known
proposed developments currently in the planning and/or design phase.

The County's planned developments were based on information received from various
developers. The rate of growth within the planned developments, based on the number of
dwelling units anticipated to be online as proposed by the developers, was higher than the
total TAZ projections provided by the County. Therefore, the growth within the planned
developments was scaled down to match the TAZ-based population projections through
2035. The populations shown in Table 3.2 represent the scaled populations used in the
model. In addition to the populations shown in Table 3.2, the County is expecting growth in
the University of South Florida (USF) Sarasota-Manatee campus and airport areas. These
additional flows were added to the model on top of the projected flow based on population.
This is discussed further in Section 3.5.

The maximum potential population within the planned developments is included in the
planned development scenario, which assumes all developments are built to capacity
(based on the maximum number of dwelling units as provided by the developer
applications). It was assumed that all other undeveloped parcels would remain
undeveloped for purposes of this planning period. Figure 3.3 shows the planned
developments and their corresponding lift stations and sewer sheds. Figure 3.3 also shows
existing sewer sheds that have future population growth.
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Table 3.2 Planned Developments

Southwest WWCS Master Plan Update

Manatee County

Planning Period

Maximum Build-Out Potential 2020 2025 2035 Planned Development
Population
Equivalent in Existing Cumulative | Cumulative Cumulative | Cumulative Cumulative | Cumulative
Corresponding | Population Dwelling Units (2015) | Population EDU's Population EDU's Population EDU's Population EDU's Population EDU's Population | EDU's Population [EDU's Added|
Planned Development Name Sewer Shed RTU Type® Year Online | Population (EDU's)? Scenario Added | Added® | Added | Added® Added Added” | Added | Added® Added Added” | Added | Added® Added @
Lake Flores 1 F300 RES 2020 7,866 3,361 0 1,089 465 1,191 509 2,280 974 2,820 1,205 5,100 2,179 2,767 1,182 7,867 3,362
Lake Flores 1 F300 EMP 2020 2,251 962 0 559 239 566 242 1,125 481 649 277 1,774 758 479 205 2,253 963
Lake Flores 2 F301 RES 2020 7,866 3,361 0 1,089 465 1,190 509 2,279 974 2,819 1,205 5,098 2,179 2,767 1,182 7,865 3,361
Lake Flores 2 F301 EMP 2020 2,251 962 0 558 238 566 242 1,124 480 648 277 1,772 757 478 204 2,250 962
Palma Sola Grande 217 RES Existing 37 16 0 28 12 0 0 28 12 0 0 28 12 9 4 37 16
Vacant Lots F305 RES 2020 378 162 0 105 45 180 77 285 122 0 0 285 122 94 40 379 162
43rd Terrace W 203 RES Existing 70 30 14 35 15 16 7 51 22 0 0 51 22 5 2 70 30
Longbar Pointe F302 RES 2020 7,481 3,197 0 830 355 563 241 1,393 595 1,240 530 2,633 1,125 4,848 2,072 7,481 3,197
Peninsula Bay - North side of Cortez Rd, (298
Acres) F303 RES 2020 4,390 1,876 0 495 212 559 239 1,054 450 1,395 596 2,449 1,047 1,941 829 4,390 1,876
Total Population/EDUs Added 4,788 2,046 4,831 2,065 - - 9,571 4,090 - - 13,388 5,721 - 13,928
Total Population in Previous Planning Period| 115,425 - 120,213 - - - 125,044 - - - 134,615 - - -
Total Projected Population| 120,213 - 125,044 - - - 134,615 - - - 148,003 - - -

Notes:

(1) RES = Residential, EMP = Employment, SCH = School. Employment and School populations shown are an equivalent residential population.

(2) Based on 2.34 persons per EDU.
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3.2.3 WWCS Master Plan Population Projections

Because the TAZ population projections provided by the County include residents served
by septic tanks, this population was adjusted prior to entering population into the model.
This section discusses the methodology and assumptions used in calculating the future
population and distributing it to each sewer shed (lift station area) in the model.

Table 3.3 lists the population for each service area used as the basis for the WWCS Master
Plan Updates. The population projections from 2015 through the planned development
scenario do not include the population served by septic tanks. The septic tank population
was subtracted from the total populations presented in Table 3.1 using a septic parcel
database provided by the County.

An estimated ultimate build-out population was calculated for each service area, which
includes the population served by septic tanks. The methodology used to calculate the
build-out population is presented in Section 3.2.3.2.

The population projections listed in Table 3.3 was used as the basis of this WWCS Master
Plan Update and to generate flow projections for wastewater collection system hydraulic
model.

Table 3.3 Population Projections (Excluding Population Served by Septic
Tanks)
Southwest WWCS Master Plan Update
Manatee County

Year North Southeast Southwest Total
2015 53,115 90,427 115,425 258,967
2020 59,720 100,467 120,213 280,400
2025 66,352 110,554 125,044 301,950
2030 72,944 120,563 129,807 323,314
2035 79,568 130,629 134,615 344,812
Planned 136,766 171,498 148,003 456,267
Development®

Build-Out® 323,009 255,013 167,969 745,991
Notes:

(1) Assumes maximum population growth within planned developments.
(2) Includes population served by septic tanks and growth of all undeveloped parcels.

3.2.3.1 Population Distribution to Sewer Sheds in Hydraulic Model

Using County GIS data (pressurized main, gravity main, service lateral, and planned
development shapefiles), the boundary for each existing and future County-owned lift
station service area (sewer shed) was delineated. The existing and future population was
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geographically distributed among the sewer sheds in order to determine the location and
magnitude of wastewater flows.

The following assumptions were made when assigning population to the sewer sheds:

Parcels that are already developed will not increase in population. A "developed"
parcel is one that has a service lateral identified in GIS or that is along a street that
has a gravity main. The existing (2015) population was distributed among the
developed parcels within the existing sewer sheds.

Undeveloped parcels include parcels that are not currently connected to the County's
wastewater infrastructure or parcels that are connected but not yet developed (no
residential homes or commercial buildings connected to sewer system).

All future growth (population increase) through 2035 will occur in known planned
developments (as provided by the County and shown in Table 3.2). Where available,
actual design plans were used to add future infrastructure to the model.

The planned development scenario includes the maximum growth of the planned
developments, but does not include the population served by septic tanks or
undeveloped parcels not located in a planned development.

Build-out includes the septic tank population and undeveloped parcels not included in
a planned development.

Parcels that are currently served by septic tanks will remain on septic through the
planned development scenario but will be connected to the County's sewer system
for the build-out scenario.

Individual sewer shed boundaries were created for each of the planned developments
(termed "future" with an associated F number).

Build-out sewer shed boundaries were created by encompassing large areas of
undeveloped land and/or undeveloped parcels not included with an existing sewer
shed or planned development (termed "build-out” with an associated BO number).

Figure 3.4 illustrates all sewer shed boundaries (existing, future (planned developments),
and build-out) for the Southwest Service Area.
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3.2.3.2 Build-Out Population Methodology

Build-out population projections were determined by analyzing the following types of
parcels:

1. Parcels not currently developed and/or connected to the County’s wastewater
infrastructure and not included in a planned development

2. Large septic parcels (greater than one acre)

3. Small septic parcels (one acre and less)

For build-out, the large septic parcels and undeveloped parcels (collectively referred to as
"build-out parcels") are assumed to be developed (or redeveloped) at 75 percent of the

maximum allowable density, as described below. The small septic parcels are assumed to
connect to the County's infrastructure at build-out as a single dwelling unit per parcel. The
following information was used to estimate the build-out population within the service area:

o Future land use type

o Parcel area (acres)

o Maximum (gross) potential residential density (dwelling unit/acre)

o Factor of 0.75 to account for development to 75 percent of the allowable maximum
density

o Population density (2.34 persons/dwelling unit)

The County's future land use GIS shapefile was used to assign the future land use type to
the build-out parcels. The gross maximum potential residential density (dwelling units per
acre, or du/acre) provided in the County’s Comprehensive Plan was applied to each build-
out parcel based on land use type. A factor of 0.75 was applied because it was assumed
that the build-out parcels will only be developed (or redeveloped) to 75 percent of their
maximum capacity (per input from the County's Building and Development Services
Department).

Table 3.4 summarizes the County’s land use types and maximum (gross) potential
residential density used in determining the build-out population. An excerpt from the
County's Comprehensive Plan outlining the future land use densities is provided in
Appendix A. Figure 3.5 shows the future land use type for all parcels within the Southwest
Service Area. Residential land use categories are combined into single-family (RES-6 and
less) and multi-family (RES-9 and higher) for illustrative purposes in Figure 3.5.
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Table 3.4 Future Land Use Categories
Southwest WWCS Master Plan Update
Manatee County

Maximum (Gross) Potential Residential

Future Land Use Category®? Density (du/acre)
Agriculture/Rural (AG/R) 0.2
City (CITY)® 0.5
Estate Rural (ER) 0.2

Residential-1 (RES-1)

Residential 3.0 (RES-3)

Residential-6 (RES-6)

1
3
Urban Fringe 3.0 (UF-3) 3
6
9

Residential-9 (RES-9)

Residential-12 (RES-12) 12

Residential-16 (RES-16) 16

Low Intensity Office (OL)

Retail/Office/Residential (ROR)

Mixed Use (MU)

6
9
Industrial-Light (IL) 1
9
3

Mixed Use Community (MU-C)

Notes:

(1) From Manatee County’'s Comprehensive Plan (Supplement #21).

(2) Future land use categories with a zero net potential residential density (i.e. conservation
lands, medium/heavy industrial) were not included in this table.

(3) This land use type was one of the land use types provided in GIS; however, it was not listed in
the Comprehensive Plan. A density of 0.5 du/acre was assumed.

The total area of build-out parcels was calculated from GIS for each land use type and
multiplied by the density to determine the number of potential future dwelling units. The
County’s historical population density of 2.34 persons per dwelling unit (provided by the
County) was then applied to determine the maximum population. The total maximum
population within the build-out parcels and the small septic parcels was added to the
existing population to estimate the total build-out population. These projected populations
were distributed among the existing, future, and build-out sewer sheds based on the
location of the parcel.

Table 3.5 provides a breakdown of the build-out population, including maximum growth
within the planned developments and undeveloped parcels, redevelopment of large septic
parcels, and the connection of small septic parcels. The total area and resulting population
for each future land use category is also shown for the undeveloped and large septic
parcels.
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Table 3.5 Build-Out Population Estimate
Southwest WWCS Master Plan Update

Manatee County

Large Septic Parcels

Undeveloped Parcels (> 1 acre)®
Land Use Category® | Area (Acres) | Population | Area (Acres) | Population
AG/R 0.0 0 0.0 0
CITY 157.5 0 0.0 0
ER 0.0 0 0.0 0
RES-1 336.2 590 66.7 117
RES-3 98.5 519 76.0 400
UF-3 0.0 0 0.0 0
RES-6 374.4 3,942 55.6 585
RES-9 222.9 3,521 10.1 160
RES-12 0.0 0 0.0 0
RES-16 141.2 3,965 3.7 104
oL 14.1 148 4.5 47
ROR 222.5 3,514 11.9 188
IL 435 763 0.0 0
MU 0.0 0 0.0 0
MU-C 0.0 0 0.0 0
Subtotal 2,002.3 17,101 228.5 1,601
Projected 2035 134,615
Population
Build-Out Population of 1,264
Small Septic Parcels
(<1 acre)®
Added Population in 13,388
Planned Development
Scenario®
Total Build-Out 167,969
Population
Notes:

(1) Future land use categories with a zero net potential residential density (i.e. conservation
lands, medium/heavy industrial) were not included in this table.
(2) Septic parcels larger than one acre were assumed to be redeveloped based on future land

use type prior to connecting to the County's sewer network.

(3) Based on one dwelling unit per parcel and 2.34 persons per dwelling unit.

(4) Based on the difference between the total maximum population within the planned
developments (based on maximum dwelling units from developers) and the total future
population added through 2035.
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3.3

HISTORICAL FLOWS

Historical water reclamation facility (WRF) influent flow data was analyzed to determine the
average per capita wastewater flow generation and the maximum month and maximum day
peaking factors in each service area. Historical wet weather was also analyzed in order to
determine an appropriate design storm to model wet weather for the future scenarios.

3.3.1

Historical Wastewater Flows and Peaking Factors

Table 3.6 summarizes the historical flow from 2005 through 2014, peaking factors, and
average flow per person for the Southwest Service Area. The maximum monthly and daily
flows have been compared to the annual average flow to determine the maximum month
and maximum day peaking factors, respectively.

Table 3.6 Historical Wastewater Flows — Southwest Service Area
Southwest WWCS Master Plan Update
Manatee County
Annual Max. Max. Max. Max. Aver