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1.0 Introduction

1.1 PURPOSE

This report summarizes the methodology, findings and recommendations of the 2018 Potable
Water Master Plan Update (Master Plan) for the City of Tampa (City). Black & Veatch worked
closely with the Tampa Water Department (TWD) Staff to develop this Master Plan Update, which
involved a comprehensive assessment of the TWD potable water distribution system and facilities,
as well as targeted reviews of the strategies and procedures used to operate the distribution
system. The results of the assessments were used to define a plan for capital improvements that are
needed to allow the TWD to meet future conditions and continue providing a safe and reliable
drinking water supply for its customers.

The primary purposes of the Master Plan are to:

Update Potable Water Demand Projections: Review and adopt population and demand
projections, which will serve as the basis for the distribution system capacity assessment.

Review Planning Criteria: Update the system performance criteria that are used to determine
when and where improvements are needed within the distribution system

Update, Calibrate and Leverage the Hydraulic Model: Update the hydraulic model based on
system improvements and new facilities that have been completed since the previous model
update, and calibrate the model against recent system operating data to confirm accuracy. The
updated and calibrated model will then be used as a tool to evaluate the performance of the
system under projected future conditions to define recommended system improvement plans.

Develop Capital Improvement Project Recommendations: Provide TWD with recommended
capital improvement projects forecasted through the planning year 2035 to aid TWD in the
development and prioritization of improvement projects for its Capital Improvement Plan (CIP).

Assess and Advance Asset Management and Risk Based Management Approaches: Review
and assess the TWD asset management activities and make recommendations to provide TWD
with an asset management framework based on industry best practices. Also, develop a risk
prioritization approach and assign a risk score and classification to each water main in the City’s
service area to allow the prioritization of rehabilitation and replacement efforts to consider risks
in addition to age and condition factors.
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2.0 Existing System Summary

2.1 SYSTEM OVERVIEW

The City of Tampa is a thriving community, with a service population of approximately 600,000
people. The Tampa Water Department (TWD) maintains and operates a potable water distribution
system that includes over 2,200 miles of water mains in three pressure zones, five repump stations,
50,000 valves, 14,000 hydrants, and one water treatment facility. The TWD service area
encompasses approximately 219 square miles, all within Hillsborough County, and includes the City
of Tampa and some surrounding areas of unincorporated Hillsborough County. The boundaries of
the TWD service area can be seen in Figure 2-1.

The primary source of potable water supply for the distribution system is the Hillsborough River
Reservoir, which is located at the David L. Tippin Water Treatment Facility (DLTWTF). The TWD
also operates an aquifer storage and recharge (ASR) program which pumps water into the
groundwater aquifer during wet periods and can withdraw the supply back out during dry periods.
In addition, TWD has water supply interconnects with the regional wholesale water supply
authority, Tampa Bay Water, at the Morris Bridge Repump Station (RPS) and US 301 Interconnect.

The DLTWTF is TWD’s only treatment facility and provides up to 120 MGD of treatment capacity.
The DLTWTF has a system of clearwells for finished water storage with an effective capacity of 12.5
million gallons (MG). Following treatment, the DLTWTF’s high service pump station (HSPS) delivers
water to the distribution system via eight pumps on two power services.

During the Master Planning process, the TWD modified the operating strategy of the distribution
system by creating three separate pressure zones: the DLTWTF, South Tampa, and North Tampa
pressure zones. The boundaries for these three pressure zones are currently established by closing
system valves. The pressure zones are delineated and supplied as follows:

The North Tampa pressure zone is located in the northeast portion of the distribution system
service area, and is generally north and east of where Interstate 75 crosses through the TWD
services area. The North Tampa pressure zone is supplied by the Morris Bridge RPS.

The South Tampa pressure zone is located in the southern portion of the distribution system
service area. The northern boundary of this pressure zone is approximately along Gandy Blvd.
The South Tampa pressure zone is fed by the Interbay RPS.

The DLTWTF pressure zone is located in the center of the distribution system between the North
Tampa and South Tampa pressure zones and encompasses the majority of the distribution
system. The DLTWTF pressure zone is supplied by the DLTWTF HSPS as well as the Northwest,
West Tampa and Palma Ceia RPSs.

The locations of the DLTWTEF, the system RPSs, transmission and distribution system piping, and
pressure zone boundaries can be seen in Figure 2-1. A flow diagram schematically depicting facility
locations and flow directions can be seen in Figure 2-2.
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Figure 2-2: Existing System Flow Diagram
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2.2 SYSTEM DESCRIPTION

This section provides information regarding the existing system infrastructure and operations that
were used to develop the updated hydraulic model of the City of Tampa potable water distribution
system. This section also presents the capacities and capabilities of the components that make up
the potable water distribution system, including storage, pump stations, distribution piping, and
system controls. The system described was used in the modeling and calibration process explained
later in this report.

2.2.1 Distribution Piping

The existing distribution system has over 2,130 miles of pipelines ranging from 2-inches to 54-
inches in diameter. The distribution system is well looped and gridded, which helps to maintain low
velocities and headlosses throughout the system. However, the DLTWTF pressure zone also
contains a significant quantity of 2-inch diameter piping, which can experience high headlosses
during peak demand periods and restrict available fire flow in these areas.

A summary of the distribution system pipelines by diameter, according to the October 2015 GIS
files provided by TWD, is presented in Table 2-1.

Table 2-1: Existing Pipeline Summary by Diameter

PIPELINE PIPELINE
DIAMETER TOTAL LENGTH DIAMETER TOTAL LENGTH
(INCHES) (MILES) (INCHES) (MILES)

2&3 384 18 0.5
4 74 20 33
6 664 24 75
8 578 30 25
10 10 36 35
12 318 42 14
14 1 48 5
16 102 54 0.4
Total 2,327

Pipelines below 2-inches omitted. 2-inch and 3-inch combined

2.2.2 Storage

After treatment at the DLTWTF, finished water is initially stored on site in five separate clearwell
structures connected by piping with a total of 20 million gallons (MG) of storage capacity and an
effective volume of 12.5 MG due to limitation on drawdown to limit pump cavitation and buoyancy
of the tanks.

Within the distribution system there are six storage tanks: one each at Interbay, Palma Ceia, West
Tampa and Northwest RPSs and two at Morris Bridge RPS. The Interbay, Northwest and Morris
Bridge RPSs contain above grade ground storage tanks (GST), while the other two stations contain
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elevated storage tanks (EST). However, the system normally operates at a hydraulic grade line
(HGL) above the top elevation of the two ESTs. Due to this condition, these elevated tanks function
more like ground storage tanks, and pumps have been installed to pump water from the tanks back
into the distribution, similar to the RPSs. GST and EST data, including tank bottom elevation and
tank total and effective volumes are presented in Table 2-2.

Table 2-2: Existing Tank Capacities

LOCATION TANK TOTAL VOLUME TANK EFFECTIVE VOLUME NOTES

Effective volume per TWD due to pump

B ABY e suction cavitation and tank buoyancy

Interbay GST 50 50 Tank efflugnt pipe located at the bottom of
tank allowing for full usage of storage

I Tank effluent pipe located four feet above

Morris Bridge GST 10.0 7.5 the bottom of the tank

Northwest GST 30 30 Tank efflugnt pipe located at the bottom of
tank allowing for full usage of storage

Palma Ceia EST 15 15 Tank efflugnt pipe located at the bottom of
tank allowing for full usage of storage

West Tampa EST 15 15 Tank effluent pipe located at the bottom of

tank allowing for full usage of storage

2.2.3 Pumping

Finished water is pumped from the clearwells by the high service pump station (HSPS) located at
the DLTWTEF. The target discharge pressure from the HSPS is currently 65 psi, which is set to
maintain a minimum distribution system pressure of 40 psi. The distribution system contains three
RPSs in the DLTWTF pressure zone. The RPSs are located relatively remote to the DLTWTF and
provide the system with the ability to boost pressures during peak periods. Pumping capacity from
the HSPS combined with the capacities from the Northwest, West Tampa, and Palma Ceia RPSs yield
a pressure zone firm capacity of 160 MGD within the DLTWTF pressure zone.

The North Tampa pressure zone is supplied by the Morris Bridge RPS, which has a total of six
pumps in two sets; Pumps 1-4 and Pumps 5&6. The firm pumping capacity of the Morris Bridge RPS
is 66 MGD based on the modeled capacity of pumps #1-4 alone because the two sets of pumps
cannot discharge to the same location simultaneously. However, the Morris Bridge RPS pumps are
setup to allow multiple pumping configurations, including allowing pumps #5 and 6 to serve the
North Tampa Zone while allowing Pumps 1-4 to discharge into the DLTWTF zone when purchasing
water from Tampa Bay Water.

The South Tampa pressure zone is fed by the Interbay RPS, which also has a total of six pumps; two
jockey pumps and four standard pumps. The firm pumping capacity of the Interbay RPS is 15 MGD,
which is supplied by pumps #1-4 alone, because the two pump groups cannot be run concurrently.

The pumping capacity and characteristics of each pump and each RPS in the distribution system are
summarized in Table 2-3.
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Table 2-3: Existing Pump Capacities

Pump Maximum Rated Typical & Total Pump Station Capacity
Station Capacity Capacity DH Standby | Max | Rated | Firm (MGD) |
1

(Pump Type/ Power
intall Year) MNWN Capability roted | Modeled
13,900 20 Constant
D.L. Tippin 2 8,150 12 Constant
WTP - High
Service Pump 3 7,850 11 Constant Ut
i1 tility
Station 4 11,200 16 Constant el
A, AREA NA 164 134 134
Dietzgen 5 15,800 23 VFD &
Pumps, Generators
#7-8, 1999, 6 18,125 26 Constant
Ingersoll-
Dresser 34KKL 7 18,350 26 VFD
8 20,750 30 VFD
1 14,000 20 11,100 16 152 VFD
Morris Bridge
Repump 2 14,000 20 11,100 16 152 VFD
Station
#1-4, 1973, 3 14,000 20 11,100 16 152 VFD 2 Utility
Goulds Pumps Feeds
3420 4 14,000 20 11,100 16 152 VFD & 101 78 62 66
#5, 1996, BW/IP G
Pump 17HQ 5 4,161 6 2,200 3 150 VFD enerators
#6, 1996, BW/IP
Pump 20HQO 6 7,000 10 5,850 8 188 VFD
#7, Proposed
4,200 6 1,500 2 79 VFD
Northwest 1 2,600 4 2,100 3 150 Constant .
B 1 Utility
epump 2 2600 4 2,100 3 150  Constant Feed 15 12 6 8
Station
& Generator
1987 3 5,000 7 4,000 6 150 Constant
|nterbay 1 5,000 7 3,000 4 150 VFD
Repump 2 5000 7 3000 4 150 VFD
Station
#1-4, 1998, 3 5,000 7 3,000 4 150 VFD 1 Utility
Ingersoll- Feed 30 16 12 15
Dresser 8LR- 4 5,000 7 3,000 4 150 VFD & Generator
14A
NOTE: #5&6 5 1,000 1 1,000 1 35 VFD
cannot operate
with #1-4 6 1,000 1 1,000 1 35 VFD
West Tampa ||
e 1 7000 10 5000 72 50  cConstant -V 10 7 0 0
1991, Aurora Feed
Pump 90-12258
Palma Ceia
Repump -
2000, Aurora 1 6500 9 5000 7.2 iz | o [ ;Je t;'(';y 9 7 0 0
Pump 410-HSC-
1200

Rated capacity of the DLTWTF pumps are unclear on the pump curves and are assumed values in this table.
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2.2.4 Interconnections

The City of Tampa has two water supply interconnections and several wholesale water delivery
interconnections. The two water supply interconnections are with Tampa Bay Water (TBW); 40
MGD at the Morris Bridge RPS and 30 MGD at the US 301 emergency interconnect. The two largest
wholesale water delivery connections are at the Tampa-Hillsborough Interconnect (THIC) also
known as the North Boulevard Interconnect supplying water to Hillsborough County, and at the
MacDill Airforce Base (AFB). The other wholesale connections are with developments within
Hillsborough County and are metered with a residential master meter read monthly rather than a
flow meter connected to SCADA. Figure 2-3 illustrates the location of the Interconnections and
wholesale customers.

2.2.5 Planned Improvements

The TWD already has significant distribution system improvements planned for completion prior to
the 2020 planning year. These improvements are assumed to be existing in the model for planning
year 2020 and future planning years. These planned improvements include:

The CIAC transmission pipeline. The CIAC pipeline is a 36-inch transmission main from the
DLTWTF HSPS to just south of the Palma Ceia RPS. The CIAC pipeline supplies additional flow
south of Kennedy Blvd and increases pressure in the southern DLTWTF pressure zone.

The KBar pipeline. The KBar pipeline is location in the northeast extents of the North Tampa
pressure zone and connects two dead-ends, increasing looping and available fire flow in the
periphery of the service area while decreasing water age.

Morris Bridge RPS upgrades. A 7th pump will expand the firm capacity of the Morris Bridge RPS
and yard piping upgrades will allow multiple pumping configurations, including allowing the
station to supply a portion of the DLTWTF zone.
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3.0 Population and Demand Projections

3.1 POPULATION PROJECTIONS

Population projections are a critical component of master plans. Updating the hydraulic model
included loading new demand projections as well as the updating the spatial allocation of the
demands. Black & Veatch compared multiple population projection estimates to reach consensus
with the TWD on what to use for the Master Plan. Sources included the Southwest Florida Water
Management District (SWFWMD) which uses the University of Florida Bureau of Economic and
Business Research (BEBR) data from 2014 and included population spatially distributed across the
service area based on parcels; the Exhibit K document prepared by the Tampa Water Department
using the high and low Florida Demographic Estimations; and the TBW 2014 Demand projections
which use forecasting models that also incorporate factors such as weather and socioeconomic
projections.

The SWFWMD estimates were considered to be the “low” population estimate with the Florida
Demographic Estimations population projection in Exhibit K considered to be the “high” population
estimate. A comparison of the two population projections for planning years analyzed in this Master
Plan Update are presented in Table 3-1. Additional information regarding population projections is
presented in Appendix A, Population & Demand Projections Technical Memorandum.

Table 3-1: Population Projection Summary

PLANNING “Low” “HIGH”
YEAR PROJECTIONS PROJECTIONS

2015 598,720 608,747
2020 611,383 651,733
2025 623,894 691,240
2035 633,422 761,822

3.2 DEMAND PROJECTIONS

The same data sources used for the population projections were used to determine the demand
projections; SWFWMD, TWD Exhibit K high, TWD Exhibit K low, and TBW 2014 Projections. The
different demand forecasts are shown in Figure 3-1 and summarized in Table 3-2. The comparison
of the four demand projection methodologies and sources provide a window of likely scenarios. The
average of the scenarios was selected for use in the Potable Water Master Plan. The solid black line
shown in Figure 3-1 displays the average of all the projections and was selected by TWD for the
Master Plan Update. The use of the average demand projections increases the confidence that the
analysis will yield applicable results and support conservative, but defendable capital improvement
projects.
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Figure 3-1: Demand Projection Comparison

TWD Demand Projection Comparison
100

95 1

90 -

85 1

80 - ! ! | 81,0MGD

Total Water Use (MGD)

77.3MGD
75 4

70.1 7 BS.BMﬁg/

Historic Total Water Use
65

2005 2010 2015 2020 2025

el .
—_
014 SWPWND Total; 113gp¢d

2014 Exhibit ¥ (Low)

A Master Plan Projection

2030 2035

Table 3-2: Summary of Projected Demands

TWD EXHIBITK - TWD EXHIBIT K —

2015 75.3 68.1 74.7 71.2
2020 80.1 78.2 78.0 72.8
2025 84.7 84.1 81.0 74.3
2030 89.4 90.1 83.2 75.5
2035 94.4 97.2 83.9 76.5

72.31
77.3
81.0
84.5
88.0

1.  Actual 2015 demand was 68.9 MGD. The actual demands will be used for the existing system analysis, while

the remaining projected demands will be used for future analysis

3.3 NON-REVENUE WATER

Distribution system demands are comprised of several different uses and are either consumed by
customers, referred to as consumption demand and are metered for billing purposes, or are “lost”
through water quality flushing, leaks, main breaks, and meter inaccuracies. These “losses” are

referred to as non-revenue water.
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Non-revenue water (NRW) demands are quantities of water lost from the system which are
comprised of several categories including: water quality flushing, leakage, main breaks, and meter
inaccuracies (apparent losses). NRW is monitored monthly by TWD by comparing total water
production and total water consumption. A detailed review of water consumption and production
records found that NRW had a five-year average (2011-2015) of 11% of total water demand. The
NRW was broken down into each source as shown in Table 3-3.

Table 3-3: NRW Category Average % Breakdown

PERCENT OF
NRW CATEGORY NRW

Water Quality Flushing 8%
Meter Inaccuracies (apparent losses) 17%
Main Breaks & Leaking 75%
Total 100%

NRW was then allocated to each planning year based on the 11% assumption. The adopted
planning years demands and non-revenue water losses are shown in Table 3-4. Additional details
on the calculation and breakdowns of non-revenue water are available in Appendix A, Population &
Demand Projections Technical Memorandum.

Table 3-4: NRW per Planning Year

NON-
TOTAL MAIN
PROJECTED CONSUMPTION REVENUE wQ METER BREAKS /

DEMAND WATER | FLUSHING | INACCURACIES
DEMAND LEAKAGE
MGD DEMAND MGD MGD
(MGD) (MGD) (MGD) (MGD) (MGD)

(MGD)

2015 (Base)*

2020 77.3 68.8 8.5 0.7 1.4 6.4
2025 81.0 72.0 8.9 0.7 1.5 6.7
2035 88.0 78.3 9.7 0.8 1.6 7.3

*NOTE: 2015 (Base) demands are based on the actual demands recorded (consumptive and NRW).

3.4 DEMAND RATIOS

The average day demand (ADD) for each planning year was based on the projected demands and
NRW as described above. However, water utilities, including TWD, typically plan for several
additional demand conditions including: maximum day demand (MDD) and peak hour demand
(PHD). In addition to being used to size new facilities, these conditions are also used to determine
the condition of the system utilizing a number of different criteria. For example, FDEP requires
pumping capacity to meet or exceed the MDD or PHD plus fire flow depending on the type of
storage available.

BLACK & VEATCH | Population and Demand Projections
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Demand ratios, often referred to as peaking factors, are useful for increasing or decreasing average
system demands to match different demand scenarios. This process is used in hydraulic modeling
for modifying applied ADD system demands. A summary of demand ratios for the system as one
pressure zone was calculated from a 5-year horizon (2011-2015) and is presented below in Table
3-5. The PHD:MDD peaking factors were determined on a per pressure zone basis as a result of the
diurnal pattern calculation described further in the section.

Table 3-5: System-wide Demand Ratio Summary

PRESSURE ZONE | MDD:ADD | PHD:MDD | PHD:ADD

DLTWTF 1.56 1.42 2.22
North Tampa 1.56 1.63 2.54
South Tampa 1.56 1.37 2.14

3.4.1 Demand Update and Spatial Allocation

Customer billing records are the most current and accurate way to assign real base consumption
demands to the hydraulic model. The spatial allocation of demands is almost as important as the
demand calculations themselves. To accurately model demands and their impacts on the
distribution system, it is important to accurately locate those demands. To determine the location
or spatial allocation of the consumption demands, a combination of geocoded customer billing
records provided by TWD and population projections by parcel provided by SWFWMD were used.
Geocoded records were imported and applied directly to the nearest pipe and node in the model.
Non-revenue water demands, which accounted for eleven percent of total demands, were typically
allocated equally across the distribution system. The exception to this occurs where NRW demands
are well known, such as at flushing program locations, or where data indicates significant NRW
demands have existed, such as in older parts of the system where main breaks are common. Future
planning year demand allocations build on the base year consumption allocation, assuming existing
use will remain and augmenting with future use based on increases in use derived from the
population projections. The base year demand allocation is shown in Figure 3-2, and the NRW
allocation is shown in Figure 3-3. Table 3-6 summarizes the demands used for the system analysis
and subsequent improvement identifications.

Table 3-6: Demand Projections

DEMAND BY PLANNING YEAR (MGD)

pressuRe | 2015 | 220 | 0 255 | 203 |
zoNe | Ao | moo | po | aoo | oo | puo | abo | moo | pHD | Ao f mD | PHD_

North Tampa 4.8 7.4 10.5 6.1 9.5 13.5 7.0 10.8 154 8.3 13.0 18.5

South Tampa 4.6 7.2 11.7 5.1 7.9 12.9 5.2 8.1 13.2 5.4 8.4 13.6

DLTWTF 59.6 93.0 1274 66.1 103.2 1413 688 1073 1470 743 1159 1588
Total 69.0 107.6 - 77.3 120.6 - 80.9 126.2 - 88.0 1373 -
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3.4.2 Diurnal Pattern Update

In order to conduct a 24-hour extended period simulation (EPS) analysis, it was necessary to define
diurnal demand patterns for each pressure zone that represent the existing system demand
patterns as close as possible. This was accomplished through a mass balance calculation using the
available SCADA data to relate pump station flows and changes in tank levels to determine system,
facility, and pressure zone demands.

The selected MDD analysis pattern for each of the three pressure zones (DLTWTF, North Tampa,
and South Tampa) are illustrated in Figure 3-4 through Figure 3-6. An additional diurnal pattern
was developed to represent the time-specific pattern of demands from MacDill Air Force Base
(AFB), which draws water from the TWD system to fill its reservoirs and operate its water system.
Figure 3-7 illustrates the selected MacDill AFB demand pattern. The date selection process for
demand data and the data processing and aggregation to compile and combine multiple days of
data into a single pattern for each pressure zone is detailed in Appendix B, Distribution System
Improvements Technical Memorandum.

Figure 3-4: DLTWTF MDD Diurnal Pattern
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Figure 3-5: North Tampa MDD Diurnal Pattern
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Figure 3-7: MacDill MDD Diurnal Pattern
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Figure 3-8: System-wide ADD Diurnal Pattern
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4.0 Hydraulic Model Update and Calibration

The TWD maintains a hydraulic model (model) of its potable water distribution system to conduct
various analyses on the capabilities and capacities of the system. Black & Veatch updated the City’s
hydraulic model with 2015 water demand information and prepared the model for extended period
simulations (EPS). A 24-hour EPS is the preferred calibration methodology and provides a clear
indication of the ability of the hydraulic model to simulate system operating conditions under a
number of settings. In addition, Black & Veatch completed a model calibration process to compare
and validate the updated hydraulic model results with actual system operating data that was
collected by the City.

Since the previous 2009 master plan and during this 2018 Master Plan update, the TWD has made a
significant operational change, switching from operating their system as one large pressure zone, to
three pressure zones. In the new operating configuration, pressure zone boundaries were
established and the Interbay and Morris Bridge RPSs are used to supply water to the two new
pressure zones. There are two hydraulic model calibration technical memorandums included in
Appendix C that reflect the change in the system configuration. The results provided in this section
of the report are for the most recent calibration effort reflecting the three pressure zone
configuration.

4.1 MODEL UPDATE

In order for the TWD to more fully use the capabilities of its hydraulic model in analyzing its
distribution system, the model needed to be updated to allow for EPS. To be accurate, EPS
simulations require significantly more information, and the update of the TWD’s model for EPS
required a number of changes including: collecting and applying system customer demand
information, selecting system monitoring data and using that data to calculate changes in system
demands at regular intervals to produce diurnal patterns, and collecting information regarding
controls and operations of tank fill valves and the system’s pump stations. The model also required
the addition of new and updated facilities.

4.2 CALIBRATION FIELD DATA

The TWD records and maintains Supervisory Controls and Data Acquisition (SCADA) data at each of
the major system facilities, including the five RPSs and several permanent pressure loggers
throughout the distribution system. The availability of this data allowed Black & Veatch to conduct
an EPS model calibration of the distribution system following the update of the model. Data from 28
permanent SCADA pressure loggers and nine temporary hydrant pressure loggers was also
available for the calibration effort. Table 4-1 summarizes the available SCADA data.

To calibrate the model for EPS, a date had to be selected for the required 24 hours of data.
September 5,2017 was selected from the available data range (August 23-September 7, 2017) due
to its data consistency, small amount of SCADA data gaps, and high water demand. Diurnal demand
patterns for the specific calibration data period were generated following the same process used to
generate the diurnal patterns for the pressure zones. Calibration field data and diurnal demand
pattern development and application are explained in further detail in Appendix C-b Recalibration
Technical Memorandum.
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Table 4-1: Available SCADA Data

PUMP
STATION, TANK PUMP INDIVIDUAL DISCHARGE
OR LOGGER PUMP STATUS SPEED TOTAL FLOW PUMP FLOW PRESSURE TANK LEVEL
Yes - Yes N/A

D.L. Tippin Limited Limited
WTE (missing data on (missing data
6,7,&8) onb5,7,&8)
Interbay RPS Limited Limited Yes - Yes Yes
(lots of “Bad” (lots of “Bad” (had a few
readings) readings, “Bad” reading
missing which were
jockey assumed to be
pumps) zero)
Morris Bridge Yes No Yes No Yes Yes
RPS (looks like there is

an error with 3 &
4, assumed off)

Northwest No N/A Yes No Yes Yes
RPS

Palma Ceia No N/A No No Yes Yes
RPS

West Tampa Yes N/A No No Yes Yes
RPS

North Yes No Yes No Yes N/A
Boulevard
Connection

Aquifer No N/A No Yes No N/A
Storage

Recovery

(ASR)

Recharge Flow

4.3 CALIBRATION GOALS

The calibration of the system hydraulic model included a total of 10 facility points of calibration
(flow & tank levels) and 35 points of calibration at the permanent and temporary pressure loggers
conducted over 288 different time steps. To determine the accuracy of the calibration, Black &
Veatch set a number of goals and limits that are consistent with best practices for calibrating
hydraulic models for water distribution systems. The calibration goals are summarized in Table
4-2. Refer to Appendix C-a, Model Update and Calibration Technical Memorandum, for a description
of recommended calibration goals.

Table 4-2: Calibration Goals

CALIBRATION POINT CALIBRATION
TYPE LOCATION GOAL
Tank Level Interbay, Morris Bridge, Northwest, Palma Ceia and +/-3 1t
West Tampa
Flow DLTWTF, Interbay, Morris Bridge, Northwest, ASR Recharge +/-10%
Pressures Various locations +/- 3 psi

BLACK & VEATCH | Hydraulic Model Update and Calibration 27



4.4 CALIBRATION RESULTS AND CONCLUSIONS

The results of calibration show a well calibrated model with a very high correlation between the field
SCADA data, the tank levels, and pumped flows. One hundred percent of the 2880 data points
covering all the facility locations were within the calibration goals. Likewise, the calibration results of
the pressure points also had a good correlation with closely matching daily patterns and 95% of the
12,427 data points were within the calibration goal. Time series plots for pump station, tank level,
and pressure point calibration data are included in Attachment 1 of Appendix C-b, Hydraulic Model
Recalibration TM. Figure 4-1 and Figure 4-2 illustrate the accuracy of the calibration results.

MIASTER PLAN REPORT | City of Tampa

The following steps might be helpful in increasing the percent of goal met: surveying the elevation of
each SCADA points and installing AMR/AMI for better demand allocation.

Figure 4-1: Pressure Logger % of Goal Results
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5.0 Distribution System Assessment

Using the calibrated hydraulic model, Black & Veatch performed a comprehensive distribution
system analysis. The analysis includes assessments of the system'’s performance under a variety of
scenarios including: MDD, PHD, Fire Flow (FF) and Asset Failures. These scenarios were run
primarily for the base year (2015) and final future planning year (2035), with consideration of
phasing of improvements for the two interims planning years (2020 and 2025). Scenarios were
developed and analyzed based on the existing system configuration as well as a variety of proposed
configurations. However, only the performances of the existing system scenarios are presented
here.

The system analysis evaluates the adequacy of the existing distribution system and highlights areas
requiring improvements (presented in Section 6) to meet the system performance criteria
established by the TWD. The results of the distribution system assessment are summarized in the
remainder of this section of the report. Additional details regarding the assessment of the
distribution system are also provided in Appendix D, Distribution System Assessment Technical
Memorandum.

5.1 PERFORMANCE CRITERIA

Black & Veatch worked with the TWD to establish the desired system performance criteria, which
were used as the basis for determining if improvements are needed to meet the projected increases
in system demands over the planning horizon. The criteria are based on various water system
design guidelines and consider references such as existing and proposed regulations (e.g. FDEP
regulations). Table 5-1 summarizes the performance criteria on which the system was evaluated.

5.2 DISTRIBUTION SYSTEM ASSESSMENT RESULTS

Black & Veatch analyzed the existing distribution system for the purpose of identifying system
capacity, operational, resiliency, and reliability needs across various planning years. More than
twenty-five scenarios were selected to analyze the existing and planned distribution systems.
Discussions of the analysis approach, observations and conclusions of the system analysis are
presented in the following sub-sections.

5.2.1 Pumping Facilities

The capacities of the pumping facilities were analyzed using an Excel-based desktop model for each
planning year to evaluate the adequacy of the existing facilities and to identify any deficiencies in
capacity based on regulations and the performance criteria. The results of the desktop pumping
facilities capacity analyses are presented in Table 5-2.
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Table 5-1: Distribution System Performance Criteria

Parameter Criteria / Description Performance Goal Comments
1. Demand | MDD: ADD 95th confidence interval (only exceeded 1 - Ratio to be calculated based on actual system data from 2004 - 2015.
Peaking year out of 20 years) [B&V] - PHD: MDD data is not available for the period and will be based on 95t Percentile of 5 years (2011-2015)
Factor # Years of Historic Data 12 - 12 years were selected to include the last drought conditions in 2007.
2.Pump | Supply + Remote Pump Firm Capacity > PHD + Fire Flow - Firm Capacity > PHD + Fire Demand, unless elevated finished drinking water storage is provided [F.A.C. 62-555.320 (15)(a)]
Station Stations (per service area) - Firm Capacity + useful elevated storage capacity > greater of PHD for 4 hours or MDD+FF [F.A.C 62-555.320(15)(b)]
Capacity | (w/out elevated storage) [F.A.C 62-555.320(15)(a)] - Firm capacity per pressure zone is the capacity with the largest pump out of service per pressure zone.
e North Tampa Zone, South Tampa (Interbay) and DLT Zone
Supply + Remote Pump Firm Capacity > MDD + Fire Flow - Existing Elevated tanks cannot be counted for F.A.C 62-555.320(15)(a) as they do not float on the system.
Stations (per service area) - If elevated tank improvements were made to allow the tanks to float on the system, the criterion may be reduced to meet F.A.C. 62-
(w/elevated storage) [F.A.C 62-555.320(16)(b)] 555.320(15)(b). This can be evaluated as a potential improvement option.
3. Storage | Total Storage > 25% of the System’s MDD + Fire Flow - Unless a demonstration showing that the useful finished water storage capacity (minus fire protection) is sufficient for operational
Volume (per pressure zone) (Reserve) [F.A.C. 62-555.320 (19)(a)] equalization [F.A.C. 62-555.320(19)(b)1]
- Unless a demonstration showing that the water system’s total useful finished water storage capacity (minus fire protection) is
sufficient to meet the water systems PHD for 4 consecutive hours [F.A.C. 62-555.320(19)(b)2]
- Equalization storage should be 15-20% of max daily use. [Lindeburg]
- Per discussion with the City, total storage does not include additional emergency storage due to existing WQ concerns.
Fire Reserve 3,500 gpm for 3 hours - Minimum fire flow = 1,000 gpm for 1 hour [Florida Fire Code, Table 18.4.5.1.2]
(per service area) - Fire Flow between 1,500 gpm & 2,750 gpm = a duration of 2 hours; 3,000 & 3,750 gpm = a duration of 3 hours [Florida Fire Code]
4. Pressure | Minimum Pressure - Peak > 50 psi Transmission ->20psi [F.A.C. 62-555.320 (15)(b)]
hour demand conditions. > 40 psi Distribution - Minimum pressure at the tap should be 25 psi. Minimum pressures at fire hydrants should be 60 psi, possibly higher in commercial and
(Non-Fire, Non-Emergency) | > 25 psi Metered Discharge industrial districts [Lindeburg]
[TWD Tech Manual, 3.2.A.2] - Metered discharge pressure is on the private side of the customer meter and is not represented in the model
Maximum Pressure <75 psi - Florida 2010 Plumbing Code requires a service line PRV if the pressures within the building exceeds 80 psi.
5. Fire System Demand/Supply MDD - If fire protection is being provided the design capacity should be fire flow plus maximum day demand. MDD+FF
Flow [F.A.C. 62-555.320(15)(a)]
- PHD+FF was not selected due to existing WQ concerns which would increase with oversized water mains.
Minimum Flow 1,000 gpm (residential) - Residential fire flow can be reduced to 500 gpm if building has automatic sprinkler systems and greater than 30ft separation between
3,500 gpm for 3 hours (commercial & buildings [18.4.5.1.23, Florida Fire Code]
Industrial) - 1,000 gpm for 1 hour (residential) & 3,000 gpm for 3 hours (commercial & industrial) [TWD Tech Manual, 3.2.A.3.c|
[exceeds TWD Tech Manual, 3.2.A.3.c]
Maximum Flow 3,500gpm for 3 hours The maximum flow is the maximum fire flow required from the TWD system. For system customers with fire flow requirements greater
[ISO & AWWA M31] than what can be provided by the TWD system, it is assumed that those customers will construct private fire protection systems as
needed to meet their own fire service needs.
Minimum Residual Pressure | > 25 psi [TWD Tech Manual, 3.2] Minimum residual pressures = 20 psi. [F.A.C. 62-555.320 (15)(a)]
6. Pipe Maximum Velocity < 5 ft./sec at peak hour demands (normal, - This parameter is used to identify pipes that may be contributing to pressure and/or flow deficiencies.
Capacity non-fire conditions) - Considered a secondary criterion to trigger consideration for improvement, but not automatically triggering an improvement
<10 ft./sec at MDD+FF demands
[TWD Tech Manual, 3.2]
7. Headloss | Maximum Head loss (HL) < 3ft (Mains >=16-inch diameter) - This parameter is used to identify pipes that may be contributing to pressure and/or flow deficiencies.
Gradient | per 1,000 Feet < 5ft (Mains <16-inch diameter) - Considered a secondary criterion to trigger consideration for improvement, but not automatically triggering an improvement

BLACK & VEATCH | Distribution System Assessment
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Table 5-2: Pump Station Regulatory Capacity Assessment

MAX M. FIRM PERFORMANCE CRITERIA (MGD) MEETS CRITERIA (Y/N) DEFICIENT YEAR

PRESSURE PUMPING

CAPACITY CAPACITY i @16) CAPACITY
ZONE FACILITY [PLAID < (AT (Al IMPROVEMENT

(MGD) (MGD) 2015 2020 2025 2035 2015 2020 2025 2035 (MGD) REQUIRED

Morris Bridge
New Tampa®  [RPS Pumps 102 66.0 15.6 18.6 20.4 23.5 Y Y Y Y N/A N/A
#1-4
South Tampa | Interbay RPS'? 28 15.0 16.8 17.9 18.2 18.7 N N N N 3.7 2015
DLTWTF Total 198.5 160.2
High Service 164 134
DLTWTF® Northwest 15 12 137.8 | 163.8 | 170.9 | 185.2 Y N N N 25.0 2020
West Tampa 10 7
Palma Ceia 9 7

1. Total Firm Capacity = 62 MGD; Pumps #1-4 and Pumps #5&6 cannot operate at the same time and the firm capacity of Pumps #1-4 = 48 MGD. Pumps #1-4 are
required to meet regulations
2. Interbay firm capacity exclude the two small jockey pumps due to pump station configuration

3. DLTWTF firm capacity is based upon the largest pump at the DLTWTF being out of service. The remainder of the pumps within this pressure zone ar operational.
4. The demand on the DLTWTF inlcudes the MDD of North Tampa and South Tampa due to the constant filling of the tanks
5. PHD + Fire Flow for each Plan Year is the PHD in MGD plus the Fire Flow of 3,500 gpm converted to MGD or 5.0 MGD

The Morris Bridge RPS, which supplies the North Tampa pressure zone, currently has 66 MGD of
firm capacity. This capacity is well in excess of the PHD plus FF of the North Tampa pressure
zone.

The Interbay RPS, which supplies the South Tampa pressure zone, currently has 15 MGD of firm
capacity. This capacity is deficient under the 2015 planning year scenario by nearly 2 MGD and
the deficiency increases to nearly 4 MGD in the 2035 planning year. Additional pump capacity or
other augmentations to the South Tampa pressure zone are required to meet the pumping
capacity criteria.

The DLTWTF pressure zone is served by four pump stations. The primary source of pumping
capacity is the DLTWTF HSPS (HSPS). The HSPS is supplemented by the Northwest, West Tampa
and Palma Ceia RPSs located throughout the distribution system. The combined firm pumping
capacity of these facilities is 160.2 MGD. This capacity meets criteria under the 2015 planning
year but is deficient from 2020 through the remainder of the planning horizon. The pumping
capacity deficiency for the DLTWTF pressure zone reaches as high as 25 MGD by 2035 under the
static capacity analysis. However, the EPS hydraulic model analysis showed that in order to
supply the system under PHD conditions, flow from the DLTWTF HSPS could reached as high as
175 MGD without changes to the operating scheme for the RPSs. The existing firm capacity of the
HSPS is 134 MGD, resulting in a capacity deficiency of 41 MGD by 2035 if no other improvements
are made. The TWD currently has plans to expand the DLTWTF to a firm capacity of 153 MGD.
However, the hydraulic modeling analysis of future system conditions indicates that an
expansion of the HSPS to a firm capacity of 153 MGD alone will not be sufficient to address the
pumping capacity requirements projected through year 2035. Additional HSPS pumping capacity
and other potential improvements to the DLTWTF pressure zone were evaluated and are
described in Section 6 of this report.

BLACK & VEATCH | Distribution System Assessment
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5.2.2 Potable Water Storage

The capacities of the storage facilities were analyzed using an Excel-based desktop model for each
planning year to evaluate the adequacy of the existing facilities and to identify any deficiencies in
capacity based on the performance criteria. The results of the initial storage facilities capacity
analyses are presented in Table 5-3.

Table 5-3: Potable Water Storage Regulatory Capacity Assessment

TOTAL EFFECTIV  Minimum Storage Volume (MG) DEFICIENT
PREgzgRE STORAGE FACILITY VOLUME EVOLUME 250 of MDD + Fire Reserve™ MEETS CRITERIA (Y/N) VOLUME |MPR§/§4ENT
(MG) (MG) 2015 2020 2025 2035 2015 2020 2025 2035 (MG) REQUIRED
New Tampa Morris Bridge RPS 10.0 7.5 2.5 3.0 3.3 3.9 Y Y Y Y N/A N/A
South Tampa  |Interbay RPS 5.0 5.0 2.4 2.6 2.7 2.7 Y Y Y Y N/A N/A
DLTWTF Total 26.0 18.5

No per FAC 62-555.320(19)(a).

Clearwell 20.0 12.5 See detailed st Ivis f
ee detailed storage analysis for
Northwest 3.0 3.0 239 | 264 | 27.4 | 296 rage analy 111 2016
further explantion of minimum
DLTWTF West Tampa 1.5 1.5 L
- criteria.
Palma Ceia 1.5 1.5

Deficient Storage without considering the Morris Bridge excess volume 5.4 7.9 89 | 111
Deficient Storage considering the Morris Bridge excess volume 0.4 3.4 43 7.5

The Morris Bridge RPS, which provides storage for the North Tampa pressure zone, currently has
7.5 million gallons (MG) of effective storage volume between two GSTs. This capacity is well in
excess of the storage requirement for the North Tampa pressure zone, with approximately 3.6
MG of surplus capacity in 2035.

The Interbay RPS, which provides storage for the South Tampa pressure zone, currently has 5
MG of effective storage volume provided by a single GST. This capacity is well in excess of the
storage requirement for the South Tampa pressure zone, with approximately 2.3 MG of surplus
capacity in 2035.

The DLTWTF pressure zone effective storage volume is deficient under the 2015 planning year
scenario by 5.4 MG and increases to 11.1 MG by 2035 based on FAC 62-555.320(19)(a).

However, a detailed storage analysis was completed in accordance with FAC 62-555.320(19)(b)2
and it was determined that existing system storage can meet the minimum criteria under the
2035 PHD conditions for four consecutive hours with the DLTWTF HSPS peak flow at 140 MGD. A
more detailed description of the analysis is provided in Appendix D; Distribution System
Improvements Technical Memorandum.

5.2.3 Distribution System Capacity and Operation

The hydraulic capacity of the distribution system piping network was analyzed for each planning
year based on the performance criteria. This analysis identifies undersized pipelines that may be
impacting the system’s ability to deliver required flow or pressure under MDD conditions. The
analysis showed that most of the distribution system maintains adequate minimum pressures
during a MDD EPS simulation and does not significantly exceed maximum pressure criteria. The
largest collection of low pressures in the system existed within the southern portion of the
DLTWTF zone in the 2015 planning year. However, the modeling analysis predicts that the addition
of the planned CIAC improvements will effectively address the low pressure issues in the southern
portion of the DLTWTF zone. Additional locations of low pressures include the eastern boundary of
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the service area near the University of South Florida (USF) and the western boundary of the service
area north of the Northwest RPS. An assessment of these areas indicates that the ground elevations
in these two areas are higher than other portions of the service area, and that distribution system
pipe improvements are unlikely to sufficiently address the low pressure in these two areas. Table
5-4 presents the results for compliance with the minimum and maximum pressure criteria at all
model junctions for each planning year during a MDD scenario.

Table 5-4: Percent of the System Meeting Pressure Criteria

MINIMUM PRESSURES MAX. PRESSURES

1 Base MDD Analysis 98.6% 91.5% 67.7% 15.6% 0.0%
2 2020 MDD Analysis 99.6% 94.3% 69.8% 17.6% 0.0%
3 2025 MDD Analysis 99.5% 93.2% 65.0% 16.4% 0.0%
4 2035 MDD Analysis 98.5% 88.9% 52.3% 9.8% 0.0%

The system capacity analysis also reviewed pipe velocity and headloss results for each planning
year. High velocities in pipelines can lead to high headlosses and lower system pressures. The
performance criteria for velocity and headloss were established to help identify existing and
potential causes of pressure problems throughout the system. The results of this assessment show
that the large majority of the distribution system operates well within the performance criteria and
that outside of the planned improvements, the system does not require significant distribution or
transmission capacity improvements. Table 5-5 presents the results for compliance with the
maximum velocity and headloss criteria for all modeled pipes 4-inches and larger for each planning
year during a MDD scenario.

Table 5-5: Percent of the System Meeting Velocity and Headloss Criteria

Max. Velocity Max. Headloss?
Scenario Name

<3 ft / 1000ft < 5 ft / 1000ft

1 Base MDD Analysis 99.8% 97.2% 95.2%
2 2020 MDD Analysis 99.7% 97.7% 96.0%
3 2025 MDD Analysis 99.8% 97.2% 95.7%
4 2035 MDD Analysis 99.7% 95.7% 94.7%

1 <3 ft/1000 ft criteria applies to pipes >= 16-inch. <5 ft/1000 ft criteria applies to pipes <16-inch

5.2.4 Fire Flow

In addition to meeting the MDD demands and pressures, the water distribution system must also be
able to provide large volumes of water in a concentrated area during a fire event, while still
maintaining minimum pressure requirements throughout the distribution system. This is known as
fire flow (FF) demand. The amount of fire flow required varies based on the Florida Fire Code
guidelines, which consider the structure’s size, use, and building materials. The fire flow analysis
used MDD plus FF of 1,000 gpm for residential areas and 3,500 gpm for commercial areas while
maintaining a minimum residual pressure of 25 psi in the system. Table 5-6 summarizes the extent

BLACK & VEATCH | Distribution System Assessment
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of the distribution system that met the fire flow goals for water mains 6-inches and larger. The City
has a program to replace 2-inch diameter pipes, which should continue to be administered to
provide improved fire flow supply coverage.

Table 5-6: Percent of the System Meeting Fire Flow Goals

COMMERCIAL /
RESIDENTIAL INDUSTRAL
SCENARIO NAME (1,000 GPM) (3,500 GPM)
Base MDD+FF Analysis 95% 61%
2 2020 MDD+FF Analysis 97% 62%
3 2025 MDD+FF Analysis 91% 51%
4 2035 MDD+FF Analysis 87% 50%

NOTE: increased coverage is due to the addition of the planned CIAC & KBar pipelines.

There are some residential fire flow deficiencies which exist sporadically throughout the system,
and a variety of improvements discussed in Section 6 were identified to provide complete
residential fire flow coverage. However, to be sensitive not to oversize the distribution system
piping and avoid increasing water age within the system, Black & Veatch recommends that a
separate analysis of the required commercial fire flow be conducted and commercial fire flow
corridors be identified before significant fire flow improvements are planned.

5.2.5 Water Age

A water age analysis for the base year (2015) was performed as part of the distribution system
analyses to set a baseline for comparing water ages in future year analyses. Generally, the model
results show that the water age of the system is less than 5 days with small pockets around the
tanks that have ages up to 10 days. Additionally, the water age in each of the small pressure zones is
in the 5 to 10-day range. This is attributed to all of the supply to these small zones going through
the ground storage tanks. Additional information related to water age is available in Appendix B,
Distribution System Improvements Technical Memorandum.

5.2.6 Resilience and Redundancy

Several scenarios exploring the system’s redundancy and resilience to key asset was to failures
were also analyzed. The assets reviewed included the DLTWTF HSPS, all of the RPSs, and critical
transmission pipelines. The results showed that, in general, the system has a good level of
resiliency, with most key facilities covered by some or complete redundancy. A summary of the
results of the resilience analyses are presented below.

The DLTWTF and HSPS are the most critical facilities to the operation of the entire potable water
system. If the DLTWTF or HSPS are out of service, the system currently has a maximum of 70
MGD of alternate supply capacity available via regular and emergency interconnects with Tampa
Bay Water, and 31 MG of effective storage. In simulations of scenarios where the DLTWTF is out
of service, reservoirs quickly empty and portions of the system do not have access to supply. To
provide the system with sufficient redundancy to accommodate an outage at the DLTWTF and/or
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HSPS, additional storage and/or pumping capacity, as well as emergency water supply sources,
would need to be established.

The Morris Bridge RPS is the primary source of supply for the North Tampa pressure zone and
with the modifications currently under construction, the facility will have complete redundancy
during normal operations (and when the TWD is not purchasing water from TBW). The current
improvements being implemented at the Morris Bridge RPS include a bypass around the GSTs
that will allow the TBW interconnect to discharge to the North Tampa pressure zone. The
improvements will also allow for the two sets of pumps at the Morris Bridge RPS to discharge
into the North Tampa pressure zone and the DLTWTF zone concurrently.

The Northwest, West Tampa and Palma Ceia RPSs are currently redundant to each other.
However, as the water demands continue to increase in the future, each station becomes more
critical and the level of redundancy decreases.

The Interbay RPS is the primary source of supply for the South Tampa pressure zone and is
currently considered to have complete redundancy, although the redundancy provided requires
some system changes and would not occur instantaneously. In the event of a failure of the
Interbay RPS, the zone boundary can be opened as the DLTWTF pressure zone has adequate
pressures and supply capacity to feed the zone. Some improvements in the distribution system at
the pressure zone boundary could be made to make the backup supply provided by the DLTWTF
pressure zone occur instantaneously upon a loss of the Interbay RPS.

The 48/54-inch transmission main located primarily along Bruce B Downs Blvd., which supplies
water from the DLTWTF pressure zone to the Morris Bridge RPS, is the only major transmission
main supplying water to the Morris Bridge RPS and North Tampa. Redundancy for a failure of
this pipeline is provided via the TBW Morris Bridge WTP point of connection. Without the Morris
Bridge WTP point of connection or this 48/54-inch transmission main along Bruce B Downs
Blvd., the water supply to the North Tampa pressure zone would be limited by a long network of
8-inch and 16-inch diameter pipelines between the DLTWTF and North Tampa pressure zones.
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6.0 Distribution System Improvements

The assessment of the distribution system revealed that the system contains some deficiencies due

to projected growth over the planning horizon. The distribution capacity improvements are divided
into three categories: Operational Improvements, Capacity Improvements (which includes fire flow
improvements), and Resilience / Redundancy Improvements.

6.1 OPERATIONAL IMPROVMENTS

6.1.1 DLTWTF HSPS Discharge Pressure

The DLTWTF HSPS currently operates with a discharge pressure of 65 psi, which results in multiple
areas within the DLTWTF pressure zone having a residual pressure below or just above the
minimum pressure criteria of 40 psi. Increasing the HSPS discharge pressure would increase
pressures throughout the zone and result in a much larger percentage of the zone meeting the
TWD’s defined pressure criteria under all demand scenarios.

Increasing the HSPS discharge pressure by 5 psi brings the vast majority of the system pressures
into compliance with the system pressure criteria under all demand scenarios. However, increasing
the system pressures is not without risks. A 5-psi increase in the distribution system pressures
should be well within the original design pressure ratings of the piping throughout the system,
however, the City’s system is aging, and increasing the system pressures by 5 psi could result in an
increased frequency of pipe breaks. To minimize the potential risk for an increased amount of pipe
breaks in the system, Black & Veatch recommends that any potential increases in system pressures
are undertaken incrementally to allow the TWD to observe how the distribution system reacts to
small increases in pressure. Minimum system pressures and conformance with minimum pressure
criteria based on this change in operations is illustrated in Figure 6-1 and described in more detail
in Appendix B, Distribution System Improvements Technical Memorandum.

6.1.2 DLTWTF Pressure Zone Repump Station Controls

The system assessment identified that the DLTWTF HSPS capacity will be deficient within the
short-term planning horizon, and that previously planned capacity expansions from the current
firm capacity of 134 MGD to 153 MGD will not be sufficient over the long-term planning horizon
(through 2035) without other pumping and storage improvements in the pressure zone. As part of
the improvements development process, the entire DLTWTF zone was reviewed for its impact on
demands on the HSPS. The current operating strategy for the system involves the HSPS maintaining
a pressure set point and the discharge flowrate increasing or decreasing automatically to maintain
the pressure set point as the demands in the pressure zone increase or decrease. The other RPSs in
the DLTWTF pressure zone operate at full speed on their pump curves and do not automatically
ramp up and down in speed in order to maintain a target pressure set-point. This results in the
HSPS experiencing a wide range of discharge flowrate conditions to meet the diurnal fluctuations in
system demands. Additional review of the DLTWTF pressure zone indicates that the operating
strategy for the Northwest, West Tampa, and Palma Ceia pump stations can be modified in the
future to handle some of the diurnal demand fluctuations in the system to limit the amount of
variance in the discharge flowrates from the HSPS, and reduce the maximum firm capacity needs
for the DLTWTF HSPS.
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The TWD can use the Northwest, Palma Ceia, and West Tampa RPS’s to decrease the reliance on the
DTWLTF HSPS to handle system peak hour demands by updating the operating and control
strategies for these facilities. Black & Veatch recommends that the TWD implement a monitoring
and controls system that will activate the RPS’s based on the output flow of the DLTWTF HSPS
and/or local pressure settings. The recommended system would be automated and would activate
the RPS’s to minimize the peak flow at the HSPS, as well as rotate which RPSs are being used to
ensure even run time on pumps and cycling of the storage tanks.

Should the City not wish to install an automated system, a system that monitors the HSPS flow and
provides operators with pre-set indicators and a defined control strategy for operators to follow
could be similarly effective. The modeling analysis indicates that modifying the RPS pump controls
can reduce the required additional capacity of the DLTWTF HSPS for planning year 2035 by 13
MGD.

6.1.3 Distribution System Monitoring

For TWD operators and engineers to better understand system operations and to document and
memorialize operational data, Black & Veatch recommends that the TWD install flow meters at the
Palma Ceia and West Tamps RPSs. in addition, the TWD could perform field pump tests to generate
accurate pump curves, document pump efficiencies and improve the understanding of pump flows
at different tank levels and system pressure conditions.

Black & Veatch also recommends that power monitors be installed at all RPSs to begin the
collection and monitoring of data on the power consumption and pump efficiencies at each facility.

6.2 CAPACITY IMPROVEMENTS

6.2.1 Pumping Capacity Improvements

As discussed in previous sections and presented in Appendix B, Distribution System Improvements
Technical Memorandum, the DLTWTF and South Tampa pressure zones both require
augmentations to the system to correct deficiencies in available pumping capacity.

Interbay Repump Station

The results indicate that the South Tampa pressure zone pumping capacity is currently deficient
and additional pumping capacity, approximately 4 MGD, is required to provide 3,500 gpm for fire
flow. There are two options available to remedy the deficient pumping capacity; 1) install an
additional pump at the Interbay RPS with a capacity of 4 MGD; 2) Install check valves along the
pressure zone boundary (Gandy Blvd.) to allow flow from the neighboring DLTWTF zone to supply
the South Tampa pressure zone during low pressures and supplement the pump capacity in the
event of reduced pressures from fire demands during a peak demand period. Black & Veatch
recommends the second option of installing check valves along the pressure zone boundary to
address fire flow and resilience concerns. The resilience impacts are discussed further in
subsequent sections.
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High Service Pump Station

Black & Veatch recommends that the planned DLTWTF HSPS expansion to a firm capacity of 140
MGD identified in the DL Tippin WTF Master plan be increased to 153 MGD. In addition, it is also
recommended that the HSPS expansion design consider provisions to easily expand the firm
capacity to the recommended 2035 firm capacity requirement of 167 MGD. This recommendation is
one of several recommendations that alter and augment the operation of the DLTWTF pressure
zone. An additional recommendation includes increasing the available storage in the DLTWTF
pressure zone with elevated storage tanks, which will reduce the demand on the HSPS during peak
demand periods. These recommendations are detailed later in this section. Should the
recommended elevated storage tank improvements within the DLTWTF pressure zone not be
implemented, the required capacity at the DLTWTF HSPS would increase. Details of the potential
for additional required capacity are included in Appendix B, Distribution System Improvements
Technical Memorandum.

6.2.2 Storage Capacity Improvements
Clearwell Storage

The DLTWTF was initially constructed in the 1920s and has been expanded over the years to
accommodate the City’s growth. As such, there are currently five separate clearwell structures
connected with piping, which supply eight pumps at three various locations that discharge into the
distribution system. According to the 2017 David L. Tippin Water Treatment Facility Master Plan, the
changes in design, system demands, and configuration have resulted in a clearwell and pump
combination that only allow for 12.5 MG of the 20.0 MG storage capacity to be available without
causing cavitation in a few of the pumps and potential buoyancy problems with the below grade
clearwell tanks. In addition, the blending chamber which feeds the clearwell was designed for lower
flows, and at high flows the chamber pressurizes and starts to leak into the filter gallery.

These issues, combined with the projected increase in HSPS flows described above (140 - 167
MGD), have led to a recommendation in the 2017 David L. Tippin Water Treatment Facility Master
Plan to abandon the two oldest clearwell structures (2.0 and 0.5 MG tanks), the existing blending
chamber, and pumps 1-6; repurpose the existing 7.5 MG clearwell to be a blending chamber;
construct a new 5.0 MG clearwell; and add pumping capacity to reach 140 MGD firm capacity to be
completed before 2025. Based on the system analysis, additional storage capacity beyond the
proposed new 5.0 MG clearwell should be considered as part of this proposed project.

Accounting for the proposed modifications to the existing clearwell structures, a new 13 MG tank
would increase the total storage capacity of the DLTWTF pressure zone to 31.5 MG, exceeding the
FAC requirements in 62-555.320(19)(a) and allowing for 4.5 to 5 hours of supply capacity should
the treatment system be out of service. Therefore, Black & Veatch recommends increasing the
proposed additional storage at the DLTWTEF site from 5.0 MG to 13.0 MG. NOTE: this accounts for
the reduction in volume from the proposed demolition of the 2.0 and 0.5 MG clearwells.

Figure 6-2 illustrates the potential location for the additional clearwell storage. Additional
assessments should be completed to confirm appropriate locations, dimensions and features of the
recommended clearwell capacity expansions.
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Black & Veatch also recommends beginning the collection of data related to the groundwater level
on the site in anticipation of the design of a new clearwell structure and the current buoyancy
issues that limit the drawdown levels and useable storage capacity of the existing clearwells.

Distribution System Storage

Black & Veatch also recommends that two new elevated storages tanks be added (Broadway; 2.0-
MG and Nebraska; 3.5-MG) to improve system resiliency, which is discussed further in the section
and in Appendix B, Distribution System Improvements Technical Memorandum. These tanks are
not required based on State regulations, but they provide additional benefits of protecting the
system from transient pressures, reducing the capacity requirements for the DLTWTF HSPS, and
allowing the Northwest, West Tampa and Palma Ceia RPSs to be taken out of service for
maintenance as demands increase in the future.

6.2.3 Water Main Capacity Improvements

The assessment of the distribution system revealed that the hydraulic capacity of the existing
distribution system piping is predominantly satisfactory based on the demands projected through
the planning year 2035. Transmission and distribution mains appear to be properly sized and well
distributed throughout the system.

TPA and TIA Master Meters

Black & Veatch completed an investigation of the potential to install master meters at the Tampa
Port Authority (TPA) and the Tampa International Airport (TIA) to isolate the onsite water mains
and transfer ownership of those mains to the respective customers as described in Appendix E, TPA
and TIA Master Meter Technical Memorandum. This is an effort to simplify maintenance of the
water mains, which is complicated due to access restrictions at these locations. The investigation
showed that the water mains in the TPA and TIA sites could be isolated from the system without
significant impacts to the surrounding distribution system. Therefore, installation of the master
meters is assumed to be installed as part of the system analysis and identification of improvements.

Water Main Capacity Improvements

Due to the overall strong performance of the distribution system based on the velocity and headloss
criteria, the system assessment resulted in the identification of a limited number of improvements
to address areas within the system exhibiting high headloss, some of which contribute to areas of
low pressure. Table 6-1 summarizes the improvements. These improvements are not impacted by
the installation of additional storage within the DLTWTF zone and are independent of pipeline
projects recommended later in this chapter to improve available fire flow within the distribution
system. Refer to Appendix B for more detailed descriptions of each project.
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Table 6-1: Water Main Capacity Improvement Summary

PROPSOED PLAN YEAR
PROJECT ID REPLACE / NEW DIAMETER LENGTH PROPOSED COMMENTS

Reduces 2020 peak hour

12-inch 1 mile headloss gradient

CP003 Replacement 16-inch 200 feet 2020 (hea.dlo_ss/l,OOO ft.) in
the pipelines from 5.4 to
1.3
CP004 New 12-inch 1 mile 2025 >2.5 psi pressure increase
. Reduces 2035 peak hour
CP005 New 8—|_nch 800 feet 2035 headloss gradient from
12-inch 2 miles

15.1t0 4.9in 2035

6.2.4 Fire Flow Capacity Improvements

Thirty-three fire flow improvements were identified to ensure that residential area fire flow
requirements were met through the planning year 2035. An additional six fire flow improvements
were identified to improve available fire flow conditions in commercial zones through the planning
year 2035. Fire flow improvements are described in further detail in Appendix B, Distribution
System Improvements Technical Memorandum.

As mentioned above, only pipelines 6-inches and larger, which were not dead ends, were reviewed
for available fire flow since hydrants are not installed on lines smaller than 6-inches. The TWD
distribution system contains a significant number of 2-inch pipelines, which are incapable of
delivering adequate fire flows. The TWD has a program in place to replace smaller diameter pipe,
and it is recommended that the TWD continue to execute this program to provide residential fire
flow to their entire service area.

Table 6-2: Fire Flow Improvement Summary

PROJECT REPLACE / PROPSOED e FF INCREASE
ID NEW DIAMETER (GPM) COMMENTS

FFO0-01 Replacement 12-inch 2,100 ft. 2,500 Increases FF from 1,100 to 3,500 gpm
FF0-02 Replacement 12-inch 4,600 ft. 1,100 Increases FF from 1,200 to 2,300 gpm
FFO-03 Replacement 8-inch 1,250 ft. 640 Increases FF from 600 to 1,240 gpm
FFO-04 Replacement 12-inch 4,600 ft. 330 Increases FF from 670 to 1,000 gpm
FF0-05 New 12-inch 1,200 ft. 1,140 Increases FF from 1,400 to 2,540 gpm
FFO-06 Replacement 16-inch 1 mile 1,250 Increases FF from 1,900 to 2,750 gpm
FFO-07 Replacement 12-inch 3,300 ft. 450 Increases FF from 800 to 1,250 gpm
FFO-08 Replacement 8-inch 800 ft. 400 Increases FF from 810 to 1,210 gpm
FFO-09 Replacement 12-inch 1,400 ft. 330 Increases FF from 800 to 1,130 gpm
FFO-10 New 12-inch 1,100 ft. 830 Increases FF from 860 to 1,690 gpm
FFO-11 Replacement 8-inch 800 ft. 480 Increases FF from 870 to 1,350 gpm
FFO-12 Replacement 8-inch 800 ft. 580 Increases FF from 910 to 1,490 gpm
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PROJECT REPLACE / PROPSOED LENGTH FF INCREASE
DIAMETER (GPM) COMMENTS

FFO-13 Replacement 12-inch 900 ft. Increases FF from 780 to 1,000 gpm
FFO-14 Replacement 8-inch 1,900 ft. 890 Increases FF from 920 to 1,810 gpm
FFO-15 Replacement 12-inch 2,800 ft. 630 Increases FF from 920 to 1,550 gpm
FFO-16 Replacement 12-inch 600 ft. 270 Increases FF from 980 to 1,150 gpm
FF1-00 New 8-inch 50 ft. 2,070 Increases FF from 380 to 2,450 gpm
FF1-01 New 16-inch 120 ft. 510 Increases FF from 690 to 1,200 gpm
FF1-02 New 12-inch 10 ft. 4,170 Increases FF from 1,030 to 5,200 gpm
FF1-03 New 16-inch 10 ft. 1,430 Increases FF from 1,100 to 2,530 gpm
FF1-04 New 6-inch 10 ft. 2,900 Connect s'ir;hn‘:;:bir;:zzzr;?provement
FF1-05 New 8-inch 20 ft. 590 Increases FF from 930 to 1,510 gpm
FF1-07 New 6-inch 10 ft. 1,600 Connect 6'i'::fhn‘:?::bi':ﬁ22‘;r;?pr°veme"t
FF2-00 Replacement 12-inch 600 ft. 3,780 Increases FF from 90 to 3,870 gpm
FF2-01 Replacement 8-inch 2,500 ft. 2,360 Increases FF from 120 to 2,480 gpm
FF2-02 Replacement 8-inch 1,000 ft. 1,510 Increases FF from 380 to 1,890 gpm
FF2-03 Replacement 8-inch 300 ft. 4,190 Increases FF from 430 to 4,620 gpm
FF2-04 Replacement 8-inch 50 ft. 2,280 Increases FF from 420 to 2,700 gpm
FF2-05 Replacement 6-inch 2,200 ft. 1,750 Increases FF from 410 to 2,160 gpm
FF2-06 Replacement 12-inch 20 ft. 3,110 Increases FF from 500 to 3,610 gpm
FF2-07 Replacement 8-inch 20 ft. 1,450 Increases FF from 480 to 1,930 gpm
FF2-08 Replacement 8-inch 2,300 ft. 3,940 Increases FF from 640 to 4,580 gpm
FF2-09 Replacement 8-inch 1,100 ft. 4,350 Increases FF from 550 to 4,900 gpm
FF2-91 Replacement 6-inch 700 ft. 770 Increases FF from 980 to 1,750 gpm

General (FFO-##) — projects to increase available fire flow resulting from long dead ends, under sized or limited
transmission capacity, or a long distance from existing transmission capacity
Disconnects / New Connections (FF1-##) — projects to increase available fire flow, primarily on dead-end

pipelines, by connecting to nearby pipes, and/or increasing looping in the direct vicinity of the project.
Pipe Size Flow Restrictions (FF2-##) — projects to increase available fire flow caused by connections to or being in
the immediate proximity of 2-inch and 3-inch diameter pipe within the distribution network

6.3 RESILIENCE AND REDUNDANCY IMPROVEMENTS

Resilience is the capacity to recover quickly from a negative event. In the case of water utilities, a
negative event can come in many forms due to both acute shocks and chronic stresses from
anything from security threats to storm surges from hurricanes to power outages.

Resilience needs were assessed from the acute shock perspective of losing one of the TWD major
facilities. Several scenarios were analyzed to determine if the distribution system has sufficient

BLACK & VEATCH | Distribution System Improvements
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redundancy to be resilient to single asset failures within the distribution system and the results of
those analyses are presented in assessment section of this report. The proposed improvements are
presented below and discussed in more detail in Appendix B, Distribution System Improvements
Technical Memorandum. Improvements were identified with the goal of creating complete
redundancy for each facility as well as ensuring the system was resilient to each failure by being
able to maintain the ability to meet system performance criteria.

6.3.1 Interbay RPS

The Interbay RPS is the sole source of water for the South Tampa pressure zone, however, thatis a
recent development due to the closing of several valves along the Gandy Blvd. to create a pressure
zone boundary. Should the Interbay RPS experience an unexpected outage, those same valves could
be opened and the zone could be absorbed into the DLTWTF zone and supplied by the DLTWTF and
other RPSs. To make that transition process much quicker and less manually intensive, Black &
Veatch recommends installing check valves at select locations along the pressure zone boundary,
which would automatically open if the pressures within the South Tampa pressure zone were less
than the pressures within the DLTWTF zone along the boundary area. These valves could be
equipped with sensors to alert the operations staff when they open. The TWD may also wish to
include features that would provide the ability to bypass and isolate the check valves to provide
increased operational flexibility.

6.3.2 Morris Bridge RPS and 54-inch Transmission Main

With the addition of the planned improvements at the Morris Bridge RPS and the TBW
interconnect, the Morris Bridge RPS is now completely redundant, and no new improvements are
recommended. If the RPS fails, the bypass for the TBW interconnect can then supply the North
Tampa pressure zone with up to 40 MGD directly or the valves isolating the North Tampa zone can
be opened and supplied by the DLTWTF zone.

Similarly, if the 48-inch/54-inch transmission main, which normally supplies flow to the Morris
Bridge RPS, fails, the TBW interconnect can be activated and used to supply the pressure zone.
Depending on where the break occurs, Pumps 1-4 can also discharge south to absorb the portion of
the DLTWTF zone isolated from supply.

If TWD did not want to rely upon the TBW interconnect to provide redundancy for the North
Tampa pressure zone in the event of a failure of the 48-inch/54-inch transmission main or Morris
Bridge RPS, Black & Veatch would recommend installing a new water main parallel to the 48-
inch/54-inch water main that supplies the Morris Bridge RPS. This project has been included in the
CIP and could be implemented to further improve the reliability of supply to the North Tampa
pressure zone.

6.3.3 Northwest, West Tampa and Palma Ceia RPSs

The Northwest, West Tampa, and Palma Ceia RPSs have complete redundancy under the existing
system demands. However, with the increased demands in 2035, the RPSs become more critical.
Losing any of the three RPS’s during a MDD can result in the distribution system not meeting the
City’s minimum system pressure criteria; however, the system remains in compliance with
minimum regulatory pressures. Additional elevated storage or a new RPS would allow for complete
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redundancy for 24-hours for the West Tampa and Palma Ceia RPS’s and would increase the
resiliency of the distribution system.

In addition to the new storage, one additional water main improvement project is needed to
increase east-west transmission capacity for complete redundancy of the Northwest RPS. The water
main improvement project consists of a combined 7,900-ft of 16-inch and 20-inch pipe along
Hillsborough Ave.

6.3.4 DLTWTF High Service Pump Station

An event that results in the inability to operate the DLTWTF and associated HSPS would have the
greatest negative impacts to the operation of the system. It is assumed that TWD would
communicate with customers to request reduced water consumption during this type of scenario to
keep demands to ADD conditions or less, rather than MDD. Based on this assumption and a 24-hour
DLTWTF failure scenario, the TWD could make the following system configuration changes:

e The TWD would activate all of the interconnections with neighboring utilities allowing for
a supply of 70 MGD from Tampa Bay Water (40 MGD at Morris Bridge and 30 MGD at
US301).

e Pumps 1-4 at Morris Bridge would be activated to pump south into the DLTWTF pressure
zone. This would provide around 40 MGD to the DLTWTF zone while the North Tampa
zone relies on the storage volume of the two tanks.

e The supply to Interbay and Morris Bridge RPSs from the DLTWTF pressure zone would
stop or be reduced to about 0.5 MGD based on 2035 ADD.

Under these conditions and without additional supply and/or storage in the DLTWTF zone, the
system could meet the existing ADD for 24 hours, but would still need an additional 5.5 MGD by
2035. The additional supply can come in the form of additional storage or additional
interconnections with neighboring utilities. Black & Veatch recommends a combination of
additional storage, which will also increase redundancy of the RPSs, and an additional 6 MGD
interconnect with Hillsborough County or Tampa Bay Water.

One such location could be with Hillsborough County just north of the Northwest RPS. The
interconnection flow could discharge directly into the distribution system, if feasible based on the
County’s operational pressures, or into the Northwest tank. Note that this option requires
negotiations and cooperation with each utility.

6.4 IMPACTS TO WATER AGE

6.4.1 Impacts of Proposed Improvements on Water Age

Most of the proposed improvements have negligible impacts on water age, with the exception of the
proposed Broadway EST. This improvement increases the water age in the southeast portion of the
system to approximately 10 days, which is an increase of 5 days. The tank should be designed with
a motorized isolation valve and pump to force turnover during low demand periods. The phasing of
the tank should also coincide with increased demands throughout the DLTWTF zone and not be
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constructed before the system conditions warrant it to avoid potential water age/water quality
impacts.

6.5

SUMMARY OF RECOMMENDED IMPROVEMENTS

Table 6-3 below summarizes the recommended and prioritized improvements for the distribution
system and Figure 6-3 illustrates their locations. Figure 6-4 through Figure 6-6 illustrate the pressures
and velocities throughout the distribution system before and after improvements. The figures show an
obvious increase in pressures across the system, a minor and almost unnoticeable increase in system
velocities and a decrease in water age, except for the North Tampa Pressure zone where the two tanks
at the MBRPS are now being used.

Table 6-3: Recommended Improvements

cip PROJECT PROJECT PROJECT ANTICIPATED
PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

10

1B, NW and MB
Tank Inlet
Sleeve Valves

DLTWTF
Discharge
Pressure

RPS controls
modifications

DLTWTF
Blending
Chamber,
Clearwell and
HSPS Upgrades

HSPS Expansion

Northeast
(Nebraska) EST

Southeast
(Broadway) EST

Commercial Fire
Flow Study

South Tampa
Check Valves

Hillsborough
County
Interconnect

Installation of sleeve valves with flow
control functions at the inlet to the
Interbay, Northwest and Morris Bridge
Tanks

Increase DLTWTF HSPS discharge
pressure to 70 psi; slowly /
incrementally

Modify the NWRPS, WTRPS and PCRPS
to operate during peak demand periods
rather than time of day

Demo 2.0 MG and 0.5 MG clearwells,
convert 7.5 MG clearwell to blending
chamber, install new 13.0 MG
clearwell, demo pumps 1-6 and install
new 153 MGD HSPS firm capacity

Install additional pumping capacity at
the new HSPS building total new
capacity = 167 MGD firm capacity

Installation of a new EST in the north
portion of the DLTWTF

Installation of a new EST in the north
portion of the DLTWTF

Perform an analysis of the required
commercial fire flow needs be
conducted and commercial fire flow
corridors be identified

Install check valves along South Tampa

Pressure Zone (along Gandy Blvd)

Interconnect with Hillsborough County
in the northwest portion of the system

Three Pressure Zone

Configuration

Min pressures

Increased reliance on

DLTWTF HSPS

Sum of the MDDs for
each pressure zone
greater than 140 MGD

DLTWTF Pressure

Zone Demands

greater than 153 MGD

DLTWTF Pressure
Zone PHD greater

than 153 MGD

DLTWTF Pressure
Zone PHD greater

than 160 MGD

Fire Flow Demands

Fire Flow Demands

DLTWTF Pressure
Zone OHD greater

than 167 MGD

Capital:
Operational
flexibility

Operational /
Controls

Operational /
Controls

R&R and
Expansion

Performance
Criteria: Pump
Capacity
Expansion

Resilience

Resilience

Study

Resilience

Resilience

2019

2018

2018

2020

2030

2025

2030

2018

TBD

2030
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cip PROJECT PROJECT PROJECT ANTICIPATED
# PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

11

12

13

14

15

16

17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

West Tampa
and Palma Ceia
Flow Meters

RPS Power
Monitors

DLTWTEF
Clearwell
Groundwater
Level Study

Water Quality
Model
Calibration
Study

R-01
Hillsborough
Ave WM

CPO03
CP0O04
CPO05

FFO-01
FFO-02
FFO-03
FF0-04
FFO-05
FF0-06
FFO-07
FFO-08
FF0-09
FFO-10
FFO-11
FFO-12
FFO-13
FFO-14
FFO-15
FFO-16

either directly into the distribution
system or the Northwest Tank

Install flow monitors on the effluent
side of the West Tampa and Palma Ceia
RPS’s and connect to the data historian

Install power monitors on all RPS
equipment and connect to the data
historian

Collection of data related to the
groundwater level on the site in
anticipation of the design of a new
clearwell structure

Collect water quality data throughout
the system in order to conduct a
calibration of the existing water quality
model

6,000-ft of 12-inch pipe along
Hillsborough Ave.

12-inch; 1 Mile
16-inch; 200 feet
12-inch; 1 mile

8-inch; 800 feet
12-inch; 2 miles

12-inch; 4,600 feet
8-inch; 1,250 feet
12-inch; 4,600 feet
12-inch; 1,200 feet
16-inch; 1 mile
12-inch; 3,300 feet
8-inch; 800 feet
12-inch; 1,400 feet
12-inch; 1,100 feet
8-inch; 800 feet
8-inch; 800 feet
12-inch; 900 feet
8-inch; 1,900 feet
12-inch; 2,800 feet
12-inch; 600 feet
8-inch; 50 feet

Data Collection

Data Collection

DLTWTF Blending
Chamber, Clearwell
and HSPS Upgrade
Project

Water Quality

DLTWTF Pressure
Zone Demands

greater than 125 MGD

System Pressures
System Pressures
System Pressures

Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic

Opportunistic

Operational /
Controls

Operational /
Controls

Capacity

Study

Resilience

Capacity
Capacity
Capacity

Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow

Fire Flow

2018

2018

2018

2018

2025

2020

2025

2035

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

FF1-00
FF1-01
FF1-02
FF1-03
FF1-04
FF1-05
FF1-06
FF1-07
FF2-00
FF2-01
FF2-02
FF2-03
FF2-04
FF2-05
FF2-06
FF2-07
FF2-08
FF2-09
FF2-91

16-inch; 120 feet
12-inch; 10 feet
16-inch; 10 feet
6-inch; 10 feet
8-inch; 20 feet
20-inch; 60 feet
6-inch; 10 feet
12-inch; 600 feet
8-inch; 2,500 feet
8-inch; 1,000 feet
8-inch; 300 feet
8-inch; 50 feet
6-inch; 2,200 feet
12-inch; 20 feet
8-inch; 20 feet
8-inch; 2,300 feet
8-inch; 1,100 feet
6-inch; 700 feet
12-inch; 4,600 feet

Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
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PROJECT PROJECT PROJECT ANTICIPATED
. PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow

Fire Flow

2018
2018
2018
2018
2018
2018
2025
2025
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
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7.0 Asset Management Program Development

7.1 INTRODUCTION

Black & Veatch has performed an asset management maturity assessment of the City of Tampa’s
Water Department (the Department) as part of the potable water distribution master plan project.
The assessment is based on the requirements of the international asset management standard ISO
(International Organization for Standardization) 55001:2014 Asset Management - Management
System Requirements and focuses on the Department’s water operations. To undertake this
assessment, the Black & Veatch team reviewed documents and information provided by City staff,
and facilitated six group interviews with City staff.

The assessment included the following activities:

Review of documentation and processes provided by staff
Group interviews

Identification of key gaps and improvement opportunities

7.2 1SO 5500X STANDARDS

The ISO 5500X standards were published in January 2014 following several key global meetings,
working groups and sub-project team meetings involving more than 30 participating and 10
observing members in its development and based on the globally recognized standard for best
practice asset management, PAS 55.

The ISO 5500X series consists of three standards:

[SO 55000 Asset management—Overview, principles, and terminology
[SO 55001 Asset management—Management systems—Requirements

ISO 55002 Asset management—Management systems—Guidelines for the application of
ISO 55001

The objective of ISO 55001 is to guide and influence the design of an organization’s asset
management activities by embedding a number of key concepts and fundamental principles within
a framework (referred to by ISO 55001 as a management system) for asset management. According
to ISO 55001 the fundamental principles of asset management are:

Value. Assets exist to provide value to the organization and to stakeholders.

Alignment. Asset management translates the organization’s strategic objectives into asset
management decisions, plans and activities.

Leadership. Leadership and commitment from all levels of management is essential for
establishing and improving asset management within the organization.

Assurance. Asset management gives assurance that assets will fulfil their required purpose
through effective governance.
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The asset management system described by ISO 55001 consists of an organization’s asset
management policy, asset management strategy, asset management objectives, asset management
plan(s) and the activities, processes and organizational structures necessary for their development,
implementation and continual improvement. The asset management system includes
organizational structure, roles and responsibilities, standards, information management systems,
processes, and resources. Figure 7-1 below provides an outline of an asset management system.

Figure 7-1: Components of an Asset Management System

Strategic Plan

Asset Management Policy, Strategy and Objectives

Asset Management Plans

Life Cycle Activities

Functional
policies,
strategies,
standards,

processes
and

Organizationand People
Performance Monitoring

procedures

7.3  ASSESSMENT APPROACH

Black & Veatch’s overall assessment approach is shown in Figure 7-2. To undertake this
assessment, the Black & Veatch team reviewed documents and information provided by City staff,
which included the 2012 strategic plan (status report 2015), organization chart, and samples of
reports, communications, policies, and procedures. A list of the documents provided is included in
Appendix E, ISO 55001 Assessment Report. A total of seven group interviews were held with City of
Tampa’s Water Department staff:

% Group 1 - Production Division Operations and Maintenance

I Group 2 - Management Team with focus on Strategy and Framework
% Group 3 - Design and Construction Management

% Group 4 - Planning

1 Group 5 - Information Management

% Group 6 - Distribution System Operations and Maintenance

OCTOBER 2018
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Group 7 - Finance and Accounting

Figure 7-2: Overview of Assessment Approach

Document Request

Document Review

Roadmapping
Workshop

Improvement
Roadmap
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Improvement Initiatives
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Results
Workshop
- Initial Findings
and Feedback

ISO 55001 Gap
Analysis Report

Each of the elements of ISO 55001 was assessed based on the evidence provided by the document
review and the interviews, with each element scored on a scale of 0 to 4. The scoring system is
shown in Figure 7-3 below, with a score of 3 being in compliance with the ISO 55001 requirements
(following “good practice”). A score of 4 indicates that the organization’s asset management
maturity is “beyond ISO 55001” requirements, where asset management practices are optimized
and/or the organization is employing leading practice. To achieve full compliance with ISO 55001,
an organization must score a 3 in each of the elements.

Figure 7-3:1SO 55001 Asset Management Maturity Scale

Maturity level 1 | Maturity Level 2 Maturity Level 3 Beyond ISO 55001

The organization has The organization can
identified the means demonstrate that it

The organization has
identified the need
for this requirement,
and there is evidence
of intent to progress
it.

of systematically and systematically and
consistently achieving consistently achieves
the requirements, and relevant

can demonstrate that requirements set out
these are being in 1ISO 55001.
progresses with

credible and

resourced plans in

place.
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The organization can | The organization
demonstrate that it can demonstrate
is systematically and | that it employs the
consistently leading practices
optimizing its asset and achieves

management maximum value

practice, in line with from the

the organization’s management of its

objectives and assets, in line with

operating context. the organization’s
objectives and
operating context.
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7.4 ASSESSMENT RESULTS

Overall, the City of Tampa’s Water Department achieved an average asset management maturity
score of 1.6, which is in the “Aware” zone of the maturity scale. This score is typical of a utility that
has some elements of good practice asset management in place but has identified the need to
improve its asset management approach. Information on individual element scores is shown in
Appendix F, ISO 55001 Assessment Report. Figure 7-4 illustrates the results of the maturity
assessment.

The Department leadership has recognized the need to implement a formal asset management
program, and has commenced the process with the Water Master Plan and this gap assessment. The
2012 Strategic Plan includes some goals and objectives specific to asset management, some of
which have been implemented such as the Geographic Information System (GIS) conversion to
ArcGIS and the recent implementation of the InfoMaster software to support the risk assessment
and rehabilitation planning and budgeting for the distribution system.

The Department has a number of good foundational elements on which to build: a planning process
is in place with the CIP and master plan, key performance indicators are reported to the public,
training is well managed with a skills matrix to determine training needs, the Water Treatment
Facility has well defined Standard Operating Procedures (SOPs) in place, and there are processes to
respond to incidents. However, the Department lacks an overarching asset management
framework, strategy and objectives, and asset management plans, that combined result in lower
scores in a number of areas.

Having sufficient staffing levels and resources are critical for successfully implementing and
maintaining a successful asset management program. The gap assessment identified that it takes
significant effort to obtain additional resources and there is no formal process to determine
resource needs for the Department. Support groups from other City departments need to be
developed as well, and top management support is required from the Public Works and Utility
Services Administrator and Mayor.

Improvement recommendations were made to close the identified gaps, and these are further
developed into initiatives in the Asset Management Implementation Plan.

7.5 ASSET MANAGEMENT IMPLEMENTATION PLAN

To aid in the implementation of an asset management framework that is aligned with the ISO 55001
requirements, Black & Veatch has developed an asset management implementation plan. The Asset
Management Implementation Plan consists of an action plan and schedule for implementing
improvements to the City of Tampa Water Department’s approach to asset management.

The asset management initiatives consist of:

Update Water Department Strategic Plan

Form AM Steering Committee

Develop AM Framework (including Policy, Strategy and Objectives)
Develop Water Department Resourcing Plan

B wn e
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The action plan lists out each of the initiatives, with specific actions and recommendations, the
timeframe for completion, and the priority of the action. A high-level consideration of resources
needed to implement the initiative is included, and a Department lead has been assigned to each
action.

The action plan and schedule are included in the Asset Management Implementation Plan Technical

Develop Water Department Communications Plan
Develop Key Performance Indicators

Data Needs Assessment

Implement Data Management Processes

Update Water Department Policies and SOPs

. Develop SOP for Incident Response, Investigation and Corrective Action
. Update technical specifications

. Implement Facilities Risk Management

. Emergency Response Improvements

. Develop Asset Management Plans

. Implement Utility Management System

. Contract Management Improvements

. Production CMMS Improvements

. Implement Cost Accounting

Memorandum, which is included as Appendix G.
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Figure 7-4: I1SO 55001 Maturity Assessment Results
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8.0 Risk Based Pipeline Prioritization

8.1

INTRODUCTION

Black & Veatch incorporated a risk-based prioritization approach to assign a risk score and
classification to each water main within the TWD’s potable water service area. The resulting risk
scores and classifications will be used to prioritize the City’s potable water main rehabilitation and
replacement projects. As part of this effort, Black & Veatch also performed a data quality review
and survival curve analysis, which are further described in this section.

8.2

RISK BASED PRIORITIZATION APPROACH

The City is leveraging Innovyze’s InfoMaster software to improve its risk-based prioritization for
potable water main rehabilitation and replacement projects. The risk-based prioritization model
incorporates the City’s available GIS information and selected risk factors. The risk factors include a
variety of likelihood of failure (LOF) and consequence of failure (COF) criteria as listed in Table
8-1. Black & Veatch participated in workshops with the TWD to develop and agree upon the
relative importance and scoring scheme for each criterion considering level of service to customers,
economics, public health, and public safety.

A scoring range of 1 to 5, where 5 is most likely to fail or has the greatest consequence of failure,
was used for the LOF and COF factors to align with InfoMaster’s standard 5x5 risk matrix. A
weighting factor was applied to each scoring criteria to determine the overall risk score of each
individual pipe. A preliminary scoring scheme was used to accommodate the City’s CIP budget
schedule. The final scoring scheme will be implemented by the City in future updates using results
from the potable water system hydraulic model. Appendix H, Risked Based Prioritization Technical
Memorandum, includes further details on the selected criteria.

Table 8-1: Likelihood of Failure and Consequence of Failure Criteria

CATEGORY SELECTED CRITERIA

Likelihood of Breaks on Individual Pipe Segments

Failure
(LOF)

Consequence
of Failure
(COF)

Remaining Life
Aggressive Soil Area
Social / Health / Safety
Critical Customer Impact
Population Density
Repeatable Breaks on Individual Pipe Segments
Contaminated Soil
Additional Fire Hydrants
* Modeled Velocity/High Head Loss
* Available Fire Flow

* Service Main Replacements

* Future criteria based on availability of model data

Economics
Right-of-Way Ownership and Crossings
Water Demand
Diameter
Interconnect Location

2015 Planned Paving Projects
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8.3 SURVIVAL CURVE DEVELOPMENT

Survival curves were developed for each pipe material to estimate the life expectancy for the TWD
water mains. The estimated life expectancy was used to estimate the remaining life for each water
main to support the risk-based prioritization for the TWD water mains. To ensure the results from
the survival curve analysis were as accurate as possible, a data quality review was performed on
the material and installation dates. The 2012 AWWA Buried No Longer publication (2012 AWWA
Report), which documents “historic production and use of water pipe by material”, was used as a
guide to identify pipes where the material and installation data did not align with the general
timeframe for use. Pipes identified outside the general timeframe for use and associated main
breaks were excluded from the survival curve analysis. Appendix I, Water Main Data Quality
Review and Survival Curve Development Technical Memorandum, provides further details on the
data quality review and survival curve analysis.

8.3.1 Data Quality Review

Based on review of the installation date and material, Table 8-2,
Table 8-3, and

Table 8-4 provide a summary of the total number of pipe segments that were identified for further
review by TWD. Appendix I, Water Main Data Quality Review and Survival Curve Development
Technical Memorandum, includes figures identifying the pipe segments for review.

Table 8-2: Pipe Segments with TWD Assigned Installation Date Discrepancy

PIPES IDENTIFIED FOR PERCENTAGE OF PIPES
REVIEW TOTAL PIPE TOTAL TO BE REVIEWED

MATERIAL
COUNT LENGTH (MI) % TOTAL % TOTAL

PIPE COUNT | LENGTH (MI)
COUNT LENGTH

Asbestos

77 0.2 295 11.2 9% 2%
Cement
Cast Iron @) 1,210 202 33,034 930.0 4% 2%
Copper 22 03 116 1.2 19% 23%
Duclt)'il;;mn 669 139 39,562 904.8 2% 2%
LT 1 0.2 1 02 100% 100%
Reinforced
Gal‘;?;‘ézed 6 0.1 108 16 6% 5%
High Density 35 0.8 1,868 33.8 2% 2%
Polyethylene
0l 31 0.7 6,157 155.0 1% 0.5%
Chloride @ ’ g ' 0 =70
DL LB 126 21 6,056 124.6 2% 2%
Iron @
Total 2,127 38.5 87,197 2162.5 2% 2%

(1) Includes pipes not owned by the City of Tampa (6 pipe segments total, 1 CAS, 4 PVC, 1 UCI)
(2) Includes 1 inactive pipe
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Table 8-3: Pipe Segments with Assumed Installation Date
PIPES IDENTIFIED FOR PERCENTAGE OF PIPES
REVIEW TOTAL PIPE TOTAL TO BE REVIEWED
R — COUNT LENGTH (MI) % TOTAL % TOTAL
(M COUNT LENGTH

MATERIAL

Asbestos

- 22 11 295 112 7% 10%
Cast Iron (@) 6,523 165.7 33,034 930.0 20% 18%
Concrete
Segments 1 0.001 2 0.001 50% 72%
(Bolted)
Copper 20 0.1 116 1.2 17% 8%
2L Sl 6,186 126.2 39,562 904.8 16% 14%
P]pe @@
Galvanized 61 13 108 16 56% 77%
Pipe @©
High Density
Polyethylene 441 7.5 1,868 33.8 24% 22%
@)
Polyvinyl 259 8.4 6,157 155.0 49 5%
Chloride W@ . ’ : 0 0
Steel 1 0.1 3 0.2 33% 45%
Transite 3 0.1 3 0.1 100% 100%
Unlined Cast 5,150 1033 6,056 124.6 85% 83%
Iron M@
Total 18,667 413.9 87,204 2162.6 21% 19%

(1) Includes pipes not owned by the City of Tampa (283 pipe segments total, 8 CAS, 21 DIP, 2 GP, 28 PVC, 224 UCI)
(2) Includes inactive pipes (115 pipe segments total, 7 CAS, 79 DIP, 5 HDPE, 2 PVC, 22 UCI)

Table 8-4: Minimal Remaining Active Pipe Segments

PIPES IDENTIFIED FOR REVIEW

MATERIAL TOTAL
LENGTH (MI
COUNT GTH (MD

Clay Tile 2 0.0003

Concrete Segments (Bolted) 2 0.001
Fiberglass Reinforced 1 0.25
Polyethylene 5 0.13
Steel 3 0.17
Transite 3 0.13

Total 16 0.55

BLACK & VEATCH | Risk Based Pipeline Prioritization
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8.3.2 Data Improvement Recommendations

Black & Veatch recommends that TWD perform a detailed review to confirm and/or update the
material type and/or installation date for the 23% of pipe segments that either (1) did not align
with the 2012 AWWA Report timeframes, (2) are missing an installation date and an assumption
was made, or (3) have a material type of clay tile, concrete segments (bolted), polyethylene, steel,
and transite. Main breaks associated with any pipe identified for further review should also be
reviewed for confirmation of the correct pipe and/or update of the identified break pipe material
on the break record.

As part of continually improving the GIS data source used for reporting, modeling, and asset
management, additional data quality reviews can be performed by TWD as described below to
confirm and/or update the master data:

1. Pipes with duplicate facility IDs: Renumber pipes with duplicate facility IDs to ensure each
facility ID is unique.
2. Pipe assigned to Main Breaks
- Each main break record within FY2000-FY2015 was assigned to a pipe as part of the
main break analysis effort performed by Black & Veatch using multiple confidence level
criteria. The assigned pipe should be confirmed for all main breaks.
3. Water mains that may be included in the wLateral feature class
- Water mains that are included in the wLateral feature class should be removed and
added to the wMains feature class.
4. Service lines that may be included in the wMains feature class
- Service lines that are included in the wMains feature class should be removed and
added to the wLaterals feature class.
5. Splits in pipes where a node (valve, hydrant, or fitting) is not located
- Determine if a valve, hydrant, or fitting is missing at two adjoining pipes or if the pipe
segments should be merged as a single pipe.
6. Pipes not split at a node (valve, hydrant, or fitting)
- Determine if a pipe should be split at an existing node or if the pipe is a duplicate and
should be removed.
7. Multiple pipes in the same location
- Review if overlapping pipe(s) should be inactive
- Review for pipe duplication (individual pipe segments between nodes may have been
added and the original pipe segment may have not been deleted)

8.3.3 Survival Curve Analysis

The survival curve analysis follows the Kaplan-Meier methodology and incorporates the total
observed population of water mains for each pipe material, the age of each water main as of year
2015, and the main break occurrences between years 2000 and 2015 to develop a hazard curve and
survival curve. The average life expectancies are based on the 50t percentile of the Weibull
estimated survival probability. The average life expectancies for pipe materials that did not have
sufficient data to support the survival curve analysis are based on the 2012 AWWA Report or
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assumed, as applicable. Table 8-5 provides the estimated life expectancy results for each pipe
material.

Table 8-5: Average Life Expectancy

AVERAGE LIFE EXPECTANCY (YEARS)
MATERIAL WEIBULL SURVIVAL AWWA - SELECTED
PROBABILITY 2012 REPORT ®)

Asbestos Cement 46 90 46
Cast Iron 86 110 86
Copper 40 Not Available 40
Concrgslfggine“ts Not Available 105 @ 105
Clay Tile ¥ Not Available Not Available 100
Ductile Iron 88 80 88
Fiberglass Reinforced Not Available 55 @) 77 3)
Galvanized Pipe 101 Not Available 101
High Density Polyethylene 78 Not Available 78
Polyethylene Not Available 55 @) 77 3)
Polyvinyl Chloride 77 55 77
Steel Not Available 70 70
Transite Not Available 90 @ 46 (3)
Unlined Cast Iron 80 Not Available 80

(1) Average life expectancies are based on the “Modified” pipe population for each pipe material and are estimated at the

50t percentile of the Weibull survival probability curve.

(2) The 2012 AWWA Report average life expectancy is assumed to be 50t percentile. The AWWA report does not include

life expectancy for all pipe materials. The following assumptions were made to estimate the remaining life for

each pipe material.

Concrete Segments (Bolted) - Assumed similar to Conc & PCCP

Fiberglass Reinforced — Assumed similar to PVC
Polyethylene - Assumed similar to PVC
Transite - Assumed similar to Asbestos

(3) Pipe materials that did not have break history were not included in the survival curve analysis. The following assumptions

were made in order to estimate the remaining life for each pipe material based on the Weibull survival probability curve estimates.
Fiberglass Reinforced - Assumed similar to PVC
Polyethylene - Assumed similar to PVC
Transite - Assumed similar to Asbestos

(4) Clay Tile was assumed to have an average life expectancy of 100 years.

8.4 RISK ANALYSIS

Each individual water main segment was analyzed and ranked based on both a calculated risk score
and risk classification. The overall risk score was calculated by multiplying the total LOF score and
the total COF score. The total LOF and COF scores are determined by multiplying each individual
factor score by the assigned weighting and then summing, respectfully. The weightings for each

LOF and COF criteria are shown in Table 8-6.

BLACK & VEATCH | Risk Based Pipeline Prioritization
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Table 8-6: Criteria Weightings

CRITERIA PRELIMINARY SCORING WEIGHT

Likelihood of Failure

Breaks on Individual Pipe Segments 45%
Remaining Life 45%
Aggressive Soil Area 10%

Consequence of Failure

Critical Customer Impact 15%
Population Density 10%
Repeatable Breaks on Individual Pipe Segments 5%

Contaminated Soil 10%
Additional Fire Hydrants 5%

Right-of-Way Ownership and Crossings 10%
Water Demand 15%
Diameter 15%
Interconnect Location 10%
2015 Planned Paving Projects 5%

To determine the risk classification for each water main segment, the bi-directional distribution
risk assessment method using a 5x5 risk matrix is utilized. The risk classifications range from
negligible to extreme as shown in Figure 8-1. The risk classification for each water main segment
is based on where the LOF and COF scores intersect within the matrix.

Figure 8-1: Overall Risk Score Classification Matrix

LOF-Low | LOF-M.Low  LOF-Medum  LOF-M.Hgh LOF - High
COF - High :
COF- M.
High

COF -
Medium
coF-m. Negigble
Low

COF-L!:M"
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8.5 ANALYSIS RESULTS

8.5.1 Overall Risk Scoring Results

The results of the COF and LOF analysis are shown in Figure 8-2. Water main segments not active
or owned by the TWD were not included in the results. Further detail regarding the overall risk
scoring results is included in Appendix H, Risked Based Prioritization Technical Memorandum.

Figure 8-2: Bi-Directional Risk Matrix Results

N - -
COF and LOF Contribution i i
LOF - Low LOF - M. Low LOF - Medium LOF - M. High LOF - High

COF - M. High

10391 Pipes, 308.0 miles
COF - Medium

54200 Pipes, 1187.4 miles 4939 Pipes, 169.8 miles
COF - M. Low

79 Pipes, 1.0 miles 15 Pipes, 0.1 miles 3 Pipes, 0.1 miles

COF - Low

8.5.2 Linear Asset R&R Gap Analysis Results

To support the TWD in future decision making towards water distribution rehabilitation and
replacement (R&R) system planning, a gap analysis was performed based on current funding
versus total and annual replacement cost needs. Valve, fire line service, hydrant, and distribution
main replacement needs were included in the analysis. Table 8-7 and Figure 8-3 through Figure
8-5 provide a summary of the gap analysis results. Assumptions used to support the gap analysis
are provided in Appendix H, Risked Based Prioritization Technical Memorandum.

Table 8-7: Total and Annual Replacement Costs

TOTAL COUNT/ TOTAL REPLACEMENT /
CATEGORY TYPE LENGTH (MI) REPLACEMENT COST REHABILITATION ANNUAL COST
SCHEDULE
Valve 49,704 $904,772,541 20-year (Replace) $45,239,000
Fire Line Services 2,571 $40,880,323 86-year (Replace) $475,000
Hydrant 14,094 $581,096 20-year (Rehab) $29,000
Distribution Mains 2,146 mi $3,448,968,221 Varies (Replace) -

Assumptions:
1 Base/Fee/Rate charges assumed to increase at a rate matching inflation. All dollar values shown in 2018 dollars.
2 Developer funded pipeline R&R rate is reduced by 50% to account for pipes being taken out of service prior to the pipe being in

service for its entire projected lifespan.
3 Domestic & irrigation service replacements are included in the pipeline R&R $/ft. estimates

BLACK & VEATCH | Risk Based Pipeline Prioritization
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Figure 8-3: Annual Replacement Cost (Years 2018- 2103) vs Current Funding Rate
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——Project R&R Backlog at a $33,8M Distribution Main Funding Level

Note: Funding levels are based on distribution main replacement costs needed up to year 2037
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8.5.3 Valve Replacement Decision Tool

Black & Veatch developed a spreadsheet tool to support the TWD in standardizing the decision-
making process for valve replacement. Two options were considered for evaluation:

e Option A represents immediate valve replacement, with later pipe and valve replacement.
The immediate valve replacement cost (present value) and cost of pipe and valve
replacement at end of the life (present value) are summed together for a total present value
cost and comparison to Option B.

e Option B represents immediate pipe and valve replacement. The cost for immediate pipe
and valve replacement (present value) is calculated for comparison to Option A. This option
would be economical when the remaining life of the pipe is limited.

Appendix H, Risked Based Prioritization Technical Memorandum provides further details on the
set-up and calculations used in the spreadsheet template. The spreadsheet tool was provided to the
TWD separately in Microsoft Excel format. The cost for valve replacement has not been included in
the list of CIP projects are part of this Master Plan. The TWD is investigating the true service life of
the valves and methods to extend the service life.
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9.0 Capital Improvement Planning

Once the recommended improvement projects were identified and preliminary implementation
planning years established, Black & Veatch estimated the cost for each improvement project. Black
& Veatch then adjusted the implementation date, in conjunction with the TWD through a series of
workshops. The following section describes the unit costs established, the proposed capital
improvement plan and the cash flow required to implement the improvements.

9.1 WATER MAIN UNIT COSTS

Black & Veatch worked with the TWD to prepare unit cost information and assumptions for the
variety of types of water main improvements to be used to develop planning-level opinions of
probable project costs. The unit costs were based on the 2015 bid tab provided by the TWD on-call
contractor. Table 9-1 summarizes the unit costs per diameter and items included in the unit cost are
comprised of the following:

- Restoration: Type I and II, in and out of the street

- Pipe Material: PVC, Ductile Iron

- Pipework Additions over 2,450-ft span: restraints, tees, sleeves, fire hydrant assemblies,
valves, protection posts, meter services

- Markups: 30% Contingency and 15% Engineering Fee

Table 9-1: Water Main Unit Costs

Unit Cost with Contingency ($/LF)

4 $201.00
6 $224.00
8 $238.00
12 $286.00
16 $465.00
20 $554.00
24 $794.00
30 $969.00
36 $1,169.00
42 $1,436.00
48 $1,970.00

9.2 CAPITAL IMPROVEMENT PLAN

The non-rehabilitation and replacement (R&R) portion of the distribution system capital
improvement plan through 2035 includes 55 separate improvement projects at a total project cost
of $129M, including a 2.5% inflation rate beginning in 2024 outside of the short-term CIP. Black &
Veatch provided detailed cost estimate assumptions for each project to TWD in a CIP spreadsheet
file. Table 9-2 summarizes the CIP per planning year.
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Table 9-2: Capital Improvement Plan Summary

cip PROJECT PROJECT PROJECT ANTICIPATED | COSTS WITH
PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR | INFLATION

S -Term Capital Improvement Projects through 2024 $65,980,530

2

11

12

13

14

16

DLTWTF Discharge
Pressure

RPS controls
modifications

Commercial Fire
Flow Study

West Tampa and
Palma Ceia Flow
Meters

RPS Power
Monitors

DLTWTF Clearwell
Groundwater Level
Study

Water Quality
Model Calibration
Study

IB, NW and MB
Tank Inlet Sleeve
Valves

South Tampa
Check Valves

DLTWTF Blending
Chamber,
Clearwell and
HSPS Upgrades

CPO03

Increase DLTWTF HSPS discharge pressure to 70 psi;
slowly / incrementally

Modify the NWRPS, WTRPS and PCRPS to operate
during peak demand periods rather than time of day

Perform an analysis of the required commercial fire
flow needs be conducted and commercial fire flow
corridors be identified

Install flow monitors on the effluent side of the West
Tampa and Palma Ceia RPS’s and connect to the data
historian

Install power monitors on all RPS equipment and
connect to the data historian

Collection of data related to the groundwater level on
the site in anticipation of the design of a new clearwell
structure

Collect water quality data throughout the system in
order to conduct a calibration of the existing water
quality model

Installation of sleeve valves with flow control functions
at the inlet to the Interbay, Northwest and Morris
Bridge Tanks

Install check valves along South Tampa Pressure Zone
(along Gandy Blvd)

Demo 2.0 MG and 0.5 MG clearwells, convert 7.5 MG
clearwell to blending chamber, install new 13.0 MG
clearwell, demo pumps 1-6 and install new 153 MGD
HSPS

12-inch; 5,392 feet
16-inch; 200 feet

Min pressures

Increased reliance on
DLTWTF HSPS

Fire Flow Demands

Data Collection

Data Collection

DLTWTF Blending
Chamber, Clearwell and
HSPS Upgrade Project

Water Quality

Three Pressure Zone
Configuration

Fire Flow Demands

Sum of the MDDs for each
pressure zone greater than
140 MGD

System Pressures

Operational /
Controls

Operational /
Controls

Study

Operational /
Controls

Operational /
Controls

Capacity

Study

Capital:
Operational
flexibility
Resilience

R&R and
Expansion

Capacity

2018

2018

2018

2018

2018

2018

2018

2019

2019

2020

2020

S -

$65,000

$50,000

$1,046,000

$18,500

$50,000

$200,000

$2,230,000

$957,000

$59,500,000

$1,872,000

BLACK & VEATCH | Capital Improvement Planning
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(ol] 4 PROJECT PROJECT PROJECT ANTICIPATED | COSTS WITH
PROJECT NAME DESCRIPTION TRIGGER DESIGN YEAR | INFLATION

Mid-Term Capital Improvement Projects 2025-2030 $35,664,974

DLTWTF Pressure Zone

74

6 ?'Nog::;’:;;) - ',;‘fﬂ,'?}f” ©i7e) [ I B3 (o [Selem EifEis Demands greater than 130 Resilience 2025 $12,273,267
MGD
R-01 Hillsborough . . . DLTWTF Pressure Zone -
15 Ave WM 6,000-ft of 12-inch pipe along Hillsborough Ave. Demands greater than 125 Resilience 2025 $9,401,986
MGD
17 CP004 fz":rc]:hajgi;:tet System Pressures Capacity 2025 $2,651,842
19 FFO-01 12-inch; 2,900 feet Opportunistic Fire Flow 2025 $1,059,583
20 FF0-02 12-inch; 4,600 feet Opportunistic Fire Flow 2025 $1,720,452
22 FF0-04 12-inch; 4,650 feet Opportunistic Fire Flow 2025 $1,753,214
25 FF0-07 12-inch; 4,260 feet Opportunistic Fire Flow 2025 $1,588,942
26 FFO-08 8-inch; 800 feet Opportunistic Fire Flow 2025 $253,130
41 FF1-06 6-inch; 10 feet Opportunistic Fire Flow 2025 $2,194
42 FF1-07 12-inch; 600 feet Opportunistic Fire Flow 2025 $229,023
21 FF0-03 12-inch; 1,610 feet Opportunistic Fire Flow 2026 $617,162
23 FFO-05 12-inch; 1,200 Opportunistic Fire Flow 2027 $467,727
24 FFO-06 16-inch; 1 mile Opportunistic Fire Flow 2028 $3,495,922
27 FF0-09 12-inch; 1,850 feet Opportunistic Fire Flow 2029 $769,257
28 FFO-10 12-inch; 1,150 feet Opportunistic Fire Flow 2029 $477,470
29 FFO-11 8-inch; 800 feet Opportunistic Fire Flow 2029 $278,524
30 FFO-12 8-inch; 800 feet Opportunistic Fire Flow 2029 $278,524
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PROJECT PROJECT PROJECT ANTICIPATED | COSTS WITH
. R DESCRIPTION TRIGGER - DESIGN YEAR | INFLATION
31 FFO-13 12-inch; 900 feet Opportunistic Fire Flow 2029 $371,365

$62,886,623

Long -Term Capital Improvement Projects 2030 - 2035

. Install additional pumping capacity at the new HSPS DLTWTF Pressure Zone P.erfo.rmance
5 HSPS Expansion TR el i e = 45 IER Demands greater than 153 Criteria: I'Dump 2030 $4,891,280
MGD Capacity
Hillsborough Interconnect with Hillsborough County in the DLTWTF Pressure Zone
10 County northwest portion of the system either directly into Demands greater than 140 Resilience 2030 $1,753,928
Interconnect the distribution system or the Northwest Tank MGD
32 FFO-14 12-inch; 100 feet Opportunistic Fire Flow 2030 $54,365
33 FFO-15 12-inch; 2,800 feet Opportunistic Fire Flow 2030 $1,182,059
34 FFO-16 12-inch; 450 feet Opportunistic Fire Flow 2030 $190,216
35 FF1-00 8-inch; 310 feet Opportunistic Fire Flow 2030 $108,695
36 FF1-01 16-inch; 140 feet Opportunistic Fire Flow 2030 $96,345
37 FF1-02 16-inch; 10 feet Opportunistic Fire Flow 2030 $11,113
43 FF2-00 fz'”lf]::gggefgtet Opportunistic Fire Flow 2031 $459,343
44 FF2-01 8-inch; 2,500 feet Opportunistic Fire Flow 2031 $904,767
45 FF2-02 8-inch; 1,300 feet Opportunistic Fire Flow 2031 $473,263
46 FF2-03 8-inch; 300 feet Opportunistic Fire Flow 2031 $108,822
47 FF2-04 8-inch; 50 feet Opportunistic Fire Flow 2031 $22,789
48 FF2-05 6-inch; 2,200 feet Opportunistic Fire Flow 2032 $770,092
49 FF2-06 12-inch; 20 feet Opportunistic Fire Flow 2032 $14,261
50 FF2-07 8-inch; 20 feet Opportunistic Fire Flow 2032 $12,963
51 FF2-08 8-inch; 2,300 feet Opportunistic Fire Flow 2032 $855,658
52 FF2-09 8-inch; 1,350 feet Opportunistic Fire Flow 2032 $499,134
53 FF2-10 G YIS Opportunistic Fire Flow 2033 $248,395
BLACK & VEATCH | Capital Improvement Planning 75
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(ol] 4 PROJECT PROJECT PROJECT ANTICIPATED | COSTS WITH
PROJECT NAME DESCRIPTION TRIGGER DESIGN YEAR | INFLATION

DLTWTF Pressure Zone

7 Southeast Installation of a new EST in the south portion of the D Resilience 2035 $9.918 429

(Broadway) EST DLTWTF
MGD

18 CP0O05 12-inch; 2 miles System Pressures Capacity 2035 $5,369,060
BBD Parallel Water 12-inch; 1,650 feet When the MB TBW

54 . 30-inch; 14,106 feet Interconnect is used for Resilience 2035 $33,598,658
Main . .

36-inch; 8,949 feet normal daily water supply
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9.3 CASH FLOW

The CIP for distribution system improvements involves a number of significant capital cost projects
through the 2035 planning horizon. In addition, there are a number of distribution system pipeline
R&R projects that have been prioritized for implementation throughout the planning horizon and
beyond. Figure 9-1 illustrates the required cash flow over the planning horizon assuming all design
costs are encumbered at the beginning of the design period and all construction costs are
encumbered at the beginning of the construction period. This method of encumbering costs
increases the variable appearance of the graphs. Figure 9-2 provides the same information but at a
different scale, and without the R&R costs, to more clearly show the breakdown of the costs for
each year.

Figure 9-1: 2018 — 2035 Cash Flow
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S90M W Capital: Performance criteria
W Capital: Operational flexibility
$30M ® Fire Flow
m Rehabilitation & Replacement
S70M
S60 M
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Figure 9-2: 2018 — 2035 Cash Flow ($30M Scale) without R&R
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1. Introduction

Distribution system demands are comprised of several different uses and are either consumed by
customers, referred to as consumption demand and are metered for billing purposes, or are “lost”
through water quality flushing, leaks, main breaks and meter inaccuracies, and referred to as non-
revenue water (NRW). Since the NRW is unmetered, it can be calculated on an annual average basis
using a mass or flow balance principle such that the water leaving the pressurized distribution
system must equal the water entering the system. Therefore,

Flow from (WTF HSPS # Interconnects ) = Demand from Customer Consumption + NRW

The following sections document how the total system demands were calculated and projected for
the base and future planning years (2015, 2020, 2025 and 2035), and how those demands are
spatially allocated throughout the distribution system.

2. Average Day Demand Projection

The following is a summary of the data collected and formulas used to calculate the various demand
projections considered for the Tampa Potable Water Master Plan. Ultimately the demand projection
used for the system analysis was an average of the four sources available; Southwest Florida Water
Management District (SWFWMD) 2015 projections, Tampa Bay Water (TBW) 2015 projections,
Exhibit K low and high projections prepared for TBW by the Tampa Water Department (TWD).

2.1 SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT PROJECTIONS

2.1.1 Population Estimates/Projections

Population projections are based on the University of Florida Bureau of Economic and Business
Research (BEBR) provided projections from 2014. The populations are distributed spatially based
on property parcels and summarized in a shapefile. Since there are so many commuters and tourist
related demands in the State of Florida, SWFWMD uses an annual average functional population to
estimate the needs for future infrastructure growth and is defined per the formula below. Estimates
of resident population are used to determine the permanent population of the City that is not
affected by seasonal trends. Estimates of seasonal population are used to determine the population
of the City at peak season, taking into account the influx of part-time residents throughout the

year. The seasonal population is used when necessary to calculate the additional demand on public
services resulting from this influx. When the resident population, seasonal population, tourist
population (annual average) and net commuter population are combined, this value is referred to
as “functional population”.

Functional Population = Permanent&Seasonal + Tourist + Net Commuter

2.1.2 Demand Projections

SWFWMD tracks per capita demand yearly based on the Water Use Permit reports. The following
formulas define the water use for utilities.

Withdrawals (WD) + Imported Water (IM) = Gross Water Use + Exported Water (EX) + Treatment Losses (TL)
Where, Treatment Losses (TL) = Losses at WTF, ASR Discharges and WQ Flushing Losses
And, WQ Flushing = Treatment Loss (TL) - Losses at WTF - ASR Discharges
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For the purposes of this comparison,
Distribution System Requirements (Total Water Use) = Gross Water Use + Exported Water (EX) + WQ Flushing
Where,

Gross Water Use = Functional Population x Per Capita Demand OR
Gross Water Use = Withdrawals (WD) + Imported Water (IM) - Exported Water (EX) - Treatment Losses (TL)
Per Capita Demand (actual yearly) = Gross Water Use / Function Population Estimate

Future projections are calculated using an average per capita demand and the projected functional
population projections.
Per Capita Demand (future) = 5 year average (2008 - 2012) = 113 gpcd
Exported Water (future) = 7 year maximum (2008 - 2014) = 3.4 MGD
WQ Flushing (future) = 5 year average (2010 - 2014) = 0.7 MGD

Total Water Use Projected = (Functional Population Projection x Ave. Per Capita Demand) + Exported Water+ WQ
Flushing

Table 1 below summarizes the population and demand projections based on the SWFWMD method.

Table 1. SWFWMD Projections

GROSS EXPORTED wQ TOTAL
iggﬁ{ﬂl\m SWZFO‘Q’:"D WATER WATER | FLUSHING | WATER
esivaTe' | prosecTiONs! | PEMAND® | DEMAND LOSSES DEMAND

(MGD) (MGD) (MGD) (MGD)
2005 655,993 - 75.4 -
2008 657,313 - 77.0 1.8 0.05 78.8
2009 648,577 - 65.4 3.4 0.7 69.5
2010 559,752 - 65.2 3.2 0.7 69.0
2011 587,684 - 68.3 23 0.7 713
2012 587,782 - 68.0 23 0.7 71.0
2013 590,523 - 64.6 23 0.7 67.6
2014 603,107 - 65.3 23 0.7 68.3
2015 - 624,396 70.5 3.4 0.7 74.7
2020 - 654,208 73.9 3.4 0.7 78.0
2025 - 680,107 76.8 3.4 0.7 81.0
2030 - 699,798 79.1 3.4 0.7 83.2
2035 - 706,527 79.8 3.4 0.7 83.9

1. Obtained from SWFWMD Shapefile for parcels within the City of Tampa service area
2. Calculated based on City of Tampa 5-year average (113 gpcd)
3. Based on City of Tampa 7 year maximum (3.4 MGD)

4. Based on City of Tampa 5-year average (0.7 MGD)
5. Calculated by adding the Gross + Exported + WQ

JUNE 2016
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2.2 EXHIBIT K- PREPARED FOR TAMPA BAY WATER

The Exhibit K document prepared by the Tampa Water Department (TWD) provides a range of
potential future supply needed by the TWD from TBW. The TWD calculates the future high and low
system demand based on a number of factors and then subtracts the supply provided directly by
the TWD through the D.L. Tippin Water Treatment Facility (DLTWRF or WRF) to calculate the
supply needed from TBW. The information below documents the process to calculate the total
system demand.

2.2.1 Population Estimates/Projections

Two population projections are calculated for Exhibit K; the low is based on the growth rates
provided by SWFWMD from the 2013 projections and the high is based on the growth rates
provided by the Florida Demographic Estimations. Table 2 below summarizes the population
projections used for the low demand projections. The growth rates were calculated from the data
provided by SWFWMD and applied to the real population estimate of 2012 to recalculate the
population projections. The 2030 growth rate was applied to the 2035 projection since that data
was not available.

Table 2. Exhibit K - Low Population Projections

YEAR POPULATION 2013 GROWTH RATE ADJUSTED
ESTIMATE" PROJECTIONS? (5 YEARS)? PROJECTIONS*

2005 655,993

2010 = 665,474 1.4% =
2012 587,782 NA NA =
2015 = 686,114 3.1% 598,720
2020 - 700,625 2.1% 611,383
2025 = 714,962 2.0% 623,894
2030 = 722,778 1.1% 630,714
2035 = NA 1.1% 633,422

1. Data from the 20150105 exhibit K Projections Spreadsheet, Historic Raw Data & Trending Tab, column F — Service Area Population
2. Data from the 20150105 exhibit K Projections Spreadsheet, SWFWMD Projection Tab, column B

3. Data from the 20150105 exhibit K Projections Spreadsheet, SWFWMD Projection Tab, column H
4. Data from the 20150105 exhibit K Projections Spreadsheet, Historic Raw Data & Trending Tab, column Q — Service Area Population

Table 3 below summarizes the population projections used for the high demand projections. The
growth rates were calculated from the data provided by the Florida Demographic Estimations and
applied to the real population estimate of 2013 to recalculate the population projections. The 2030
growth rate was applied to the 2035 projection since that data was not available.

BLACK & VEATCH | Average Day Demand Projection
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Table 3. Exhibit K - High Population Projections

YEAR | POPULATION ESTIMATE' | YEARLY GRO

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2035

590,523
593,282

WTH RATE? | ADJUSTED PROJECTIONS?

2.61%
1.42%
1.41%
1.38%
1.35%
1.31%
1.27%
1.22%
1.18%
1.14%
1.11%
1.07%
1.04%
1.01%
0.98%
0.95%
0.95%

608,747
617,391
626,097
634,737
643,306
651,733
660,010
668,062
675,945
683,651
691,240
698,636
705,902
713,031
720,019
726,859
761,822

. Data from the 20150105 exhibit K Projections Spreadsheet, Historic Raw Data & Trending Tab, column F — Service Area Population

. Data from the 20150105 exhibit K Projections Spreadsheet, Florida Demographic Estimating Tab, column C — Growth Rate

. Data from the 20150105 exhibit K Projections Spreadsheet, Historic Raw Data & Trending Tab, column AN — Service Area

Population

2.2.2 Demand Projections

Exhibit K uses the following formula to calculate the projected total system demands.

Total Water Use Projected = Residential (R+A) + Commercial/Industrial (C+I) + Distribution Water Loss - Reuse Offset

Where, R = Residential; A = Apartment; C = Commercial; I = Industrial 2 RCI Codes = Code dictating rate structure
Residential (R+A) = Service Area Population x Per Capita Demand; Per Capita Demand = 25 yr. average (76.7 gpcd)
Commercial/Industrial (C+I) = 5 yr. average 2009-2013 (22.5 MGD in 2013)

Water Loss = 5 yr. average 2009-2013 (7.5 % in 2013)
Reuse Offset = 3 yr. average 2011-2013 (2.7 MGD in 2013)

For the Low Demand projections the following were assumed increases in demand:

Commercial/Industrial (C+I) = 0.5% increase per year starting at 22.5 MGD in 2013

Residential (R+A) = Constant @ 76.7 gpcd

Water Loss = Constant @ 7.5 %

Reuse Offset = 1.0% increase per year starting at 2.7 MGD in 2013

For the High Demand projections the following were assumed increases in demand:
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Residential (R+A) = Constant @ 76.7 gpcd
Commercial/Industrial (C+I) = 1.0% increase per year starting at 22.5 MGD in 2013
Water Loss = Constant @ 7.5 %

Reuse Offset = No Reuse Offset was accounted for

Table 4 below summarizes the population and demand projections based on the Exhibit K
methods.

Table 4. Exhibit K Demand Projections

LOW PROJECTIONS HIGH PROJECTIONS

REUSE
OFFSET

WATER

C+ LOSS

WATER REUSE
76.7 5
A A N

76.7
GPCD

R

MGD

POPULATION
POPULATION

0%

1.0%

o]

GROWTH

2015 598,720 459 225 71.2 608,747 46.7 23.0 75.3
2020 611,383 469 23.1 5.6 2.9 72.8 651,540 50.0 24.2 6.0 0.0 80.1
2025 623,804 47.9 23.7 5.8 3.0 74.3 691,035 53.0 254 6.3 0.0 84.7
2030 630,714 48.4 244 5.9 3.2 75.5 726,644  55.7 27.0 6.7 0.0 89.4
2035 633,442 48.6 25.3 5.9 33 76.5 761,822 58.4 289 7.0 0.0 94.4

2.3 TAMPA BAY WATER 2014 DEMANDS

TBW prepares an annual Demand Forecast Evaluation and Update to project the amount of water
supply needed within their service area. The annual updates are based on the long-term demand
forecasting models using three sector-specific econometric models. Each model generates demand
forecasts based on weather and socioeconomic projections. The demand forecast for the City of
Tampa with a 2014 base year is summarized the Table 5 below.

Table 5. TBW - High Population Projections

TOTAL DEMAND
YEAR
- )

2015 68.1
2020 78.2
2025 84.1
2030 90.1
2035 97.2

2.4 DEMAND PROJECTION COMPARISON & SELECTION

The comparison of the four demand projection methodologies and sources provides a window of

likely scenarios. The average of the scenarios was selected for the Potable Water Master Plan and

increases the confidence that the analysis will yield applicable results. Table 6 below summarizes
the different demand projections and Figure 1 illustrates the range of possibilities.

BLACK & VEATCH | Average Day Demand Projection
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Table 6. Summary of Projected Demands

YEAR

EXHIBIT K - HIGH TBW SWFWMD EXHIBIT K - LOW
| EXHIBITK-HIGH | TBW | AVERAGE

2015 75.3 68.1 74.7 71.2 72.3
2020 80.1 78.2 78.0 72.8 77.3
2025 84.7 84.1 81.0 74.3 81.0
2030 89.4 90.1 83.2 75.5 84.5
2035 94.4 97.2 83.9 76.5 88.0

1.  Actual 2015 demand was 68.9 MGD. The actual demands will be used for the existing system analysis, while

the remaining projected demands will be used for future analysis

Figure 1.Demand Projection Comparison

The Average Projection shown with the solid black line was selected by the TWD for use during the
2015 Water Master Plan.

3. Non-Revenue Water Demands
3.1 NON-REVENUE WATER CONTRIBUTION

Non-revenue water is monitored monthly by TWD and is summarized in Table 7 below. The
monthly percent of NRW contribution has been as high as 24% of total water produced within the
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last five years. However, the five year average is 11.0%, which is what will be used for future
planning purposes.

Table 7. NRW Historic Contribution Percent of Total

I I I I T
3.0 5.1 9.3 14.3 21.3 10.5 11.8 15.5 11.2 |

2011 24.0 143 9.0 12.4
2012 18.0 11.3 114 12.5 14.5 23.7 134 13.2 -1.6 5.0 5.1 5.1 11.0
2013 14.8 13.0 10.7 12.8 4.7 14.0 13.4 13.7 -1.7 5.5 7.2 6.7 9.6

2014 14.6 6.7 10.0 1.8 3.9 15.7 154 16.5 6.2 18.7 12.8 19.0 | 11.8

2015 12.7 10.3 6.3 12.0 0.0 19.4 12.9 16.9 8.7 12.6 4.4 7.0 10.3
Minimum  12.7 3.0 5.1 1.8 0.0 14.0 10.5 13.2 -1.7 5.0 4.4 5.1 9.6
Maximum  24.0 13.0 11.4 12.8 14.5 23.7 15.4 16.9 9.0 18.7 15.5 19.0 12.4

Average 16.8 8.9 8.7 9.7 7.5 18.8 131 14.9 4.1 10.7 9.0 9.8 11.0

NOTE: Data source is the “Percent Non-Revenue Producing” column of the Non-Revenue Producing Water Reports; negative values

are most likely from discrepancies between the billing/meter reading cycle and the production data.

3.2 NON-REVENUE WATER BREAKDOWN

As described in the introduction, the NRW demands are comprised of water lost from the system
comprised of several categories. These categories include water quality flushing, leakage, main
breaks and meter inaccuracies (apparent losses). Based on data extracted from the Monthly
Production Reports (MPR) and the Water Use Permit (WUP) Annual Reports to SWFWMD from
2010 - 2014, the summary of raw data and average percent contribution that each NRW category
contributes to the total NRW demand is summarized in Table 8, Table 9 and Table 10.

Table 8. NRW Category 5-year Flow Breakdown

ww caregony | source | 2010 | oo | ao2 | 2013 | a0 |

Uil R WUPReport, Part B 5 160879 5245702 4,652,108 3,077,658 3,697,945
Volume (gpd) Row 12

Water Production

WQ Flushing (kgal) o, o 75,285 56,723 34,542 249,797 109,807
WQ Flushing (gpd)  Conversion kgal 2 gpd 206,260 155,405 94,636 684,375 300,841
AR 1,202,529 760,454 364,521 613,821 740,461
Inaccuracies (gpd)  WUP Report: Section X e ! ¢ ! !
Lo el =TotalNRW-WQ-— ;.50 4329843 4192951 1,779,462 2,656,643
Leaking (gpd) Meter Inaccuracies

Table 9. NRW Category 5-year % Breakdown

"~ Wwearzoory | om0 | 2o | o2 | 2013 | oo | Averace)

WQ Flushing % of NRW 3.99% 2.96% 2.03% 22.24% 8.14% 7.87%
Meter Inaccuracies % of NRW 23.27% 14.50% 7.84% 19.94% 20.02% 17.11%
Main Break & Leaking % of NRW 72.74% 82.54% 90.13% 57.82% 71.84% 75.02%

NOTE: Calculated from data in Table 8.

BLACK & VEATCH | Non-Revenue Water Demands
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Table 10. NRW Category Average % Breakdown

PERCENT OF
NRW CATEGORY NRW

Water Quality Flushing 8%
Meter Inaccuracies (apparent losses) 17%
Main Breaks & Leaking 75%
Total 100%

NOTE: Summarized from Table 9.

4. Demand Ratios & Seasonality

The average day demand (ADD) for each planning year was calculated and selected above.
However, that is only part of the demand profile required for the system analysis. Typical demand
conditions recorded and monitored by water utilities include ADD, maximum day demand (MDD),
peak hour demand (PHD), average month demand (AMD) and maximum month demand (MMD).
These conditions are typically used to determine the condition of the system and are measured
against a number of different criteria. For example, most utilities require pumping capacity to meet
at least the MDD or PHD depending on the type of available storage, and once the actual MDD or
PHD approach the pumping capacity, it might be appropriate to consider a pump upgrade.
Therefore, planning level analyses use these different demands to predict when system upgrades
will be needed.

4.1 DISTRIBUTION DEMAND RATIO

According to the monthly production reports, the accountable distribution flow for the City of
Tampa equals the flow pumped by the high service pump station minus the water to the treatment
plants, minus the system flush water, minus the recharge flow transferred into the aquifer storage
and recovery system (ASR), which uses the distribution system as a transmission system to transfer
treated water from the WTF to the injection wells and is intermittent throughout the year. The
TWD controls when recharge is sent to the injection wells and the volume or flow recharged. The
TWD will typically recharge the wells during wet weather months when there is an abundant
surface water supply. Since the flow sent to the ASR is TWD controlled and does not occur
throughout the year or seemingly during the maximum months for the accountable distribution
flow, two sets of demand ratios should be calculated; MDD-1 customer demand ratios (accountable
flow) and MDD-2 HSPS demand ratios. Including the ASR flow in the calculations could under
estimate the true demands. The accountable distribution flow is the flow that should be used to
calculate the various peaking factors as it shows the true variation in demands by customers.
Table 11 summarizes the maximum day treated water pumped into the distribution system for the
previous five years, while Table 12 summarizes the maximum rate treated water pumped into the
distribution system at the high service pump station. These values, which are taken from the
Monthly Production Reports, are used for determining the demand ratios. Table 13 below
summarizes the various historic demand scenarios for the last five years.
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Table 11. Maximum Day Treated Water Pumped Summary

“vean | ocr | Nov | bec | san | re | mar | Ak | mav | sun ] vt | avs | see

2011 92.3 84.5 751 73.7 80.2 80.7 85.7 93.1 94.7 94.2 90.7 89.6
2012 94.3 88.4 77.5 76.5 84.0 91.1 85.7 94.4 842 89.1 885 927
2013 90.1 87.2 824 78.0 803 78.7 83.1 84.6 88.8 86.7 875 83.2
2014 87.1 85.8 82.1 754 75.7 76.8 85.1 87.6 849 80.7 924 924

2015 91.8 87.4 83.2 77.1 76.0 81.5 80.9 90.4 89.7 87.7 84.2 849
1. Data source = 2011 — 2015 Monthly Production Reports Line 22.

2. Datain bold includes flow to the ASR recharge system

Table 12. Maximum Rate Treated Water Pumped Summary

“vean | ocr | ov | bec | san | res | war | apn | war | un | sut | avs | see |

2011 107.2 113.8 92.3 88.9 110.9 96.7 101.2 1163 117.2 104.2 130.5 106.5

2012 114.7 105.9 91.8 108.9 1153 110.7 1012 1323 99.8 107.2 102.1 112.1

2013 103.1 99.4 92.7 88.4 92.7 90.4 104.7 1041 97.2 99.8 154.5 1033

2014 1043 116.2 1048 1023 96.1 914 99.4 106.7 97.5 94.7 123.6 163.4

2015 1311 1015 92.8 93.9 93.2 92.1 95.3 113.8 98.2 97.6 95.6 95.6
1. Datasource = 2011 — 2015 Monthly Production Reports Line 23.

2. Datain bold includes flow to the ASR recharge system

Table 13. 5-Year Historic Flows

mmm
| (voD) | (map) | (vep) | (vep) | (mep) | (mep) | (meD)

2011 713 742 803 (May) 94.7(un)  942(Jul)  117.2(Jun) 130.4 (Aug)
2012 71.0 76.0 85.6 (Oct) 94.4(May) 943 (Oct) 132.3(May) 114.7 (Oct)
2013 67.6 71.8  79.0(Oct)  87.2(Nov)  90.1(Oct) 104.7(May) 154.5 (Aug)
2014 68.3 70.3 79.1 (Sep)  87.5(May) 92.4 (Aug) 106.7 (May) 163.4 (Sep)
2015 68.4 716 78.5(Oct)  90.4 (May) 91.8(Oct) 113.8(May) 131.1(Oct)
Minimum 67.6 70.3 78.5 87.2 90.1 104.7 114.7
Maximum 71.3 76.0 85.6 94.7 94.3 132.3 163.4
Average 69.3 72.8 80.5 90.8 926 114.9 138.8
Std Dev 1.702 2.285 2.927 3.612 1.759 10.961 19.763

Accountable Distribution Flows — Calculated from Monthly Production Data; does not include flushing or ASR recharge demands;
Line 33 from the Monthly Production Reports.

HSPW Flows: From Line 21 of the Monthly Production Reports, including flushing and ASR recharge demands

From Line 21 of the Monthly Production Reports, Maximum Month

From Table 11, does not include flushing and ASR recharge demands
From Table 11; includes flushing and ASR recharge demands
From Table 12; does not include flushing and ASR recharge demands

From Table 12; includes flushing and ASR recharge demands

BLACK & VEATCH | Demand Ratios & Seasonality
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Demand ratios, aka peaking factors, can be used to increase or decrease system demands to match
the different demand scenarios. [For example, customer billing data can inherently provide very
accurate ADD and MMD system consumption demands and spatial allocation and a MDD/ADD
peaking factor multiplied by the billing meter ADD can result in an accurate spatially allocated
MDD.] Table 14 summarizes the five year historic demand ratios for the City of Tampa. This
information will be used to select the MDD and PHD ratios used during system analysis.

Figure 2 illustrates the monthly production rate for the last five years with the 5-yr monthly
average production rate and 5-year average production rates. The ASR recharge flow rate has been
subtracted from all production rates shown, and the wholesale supply at Morris Bridge has been
included. The figure suggests that the maximum month typically occurs in May, but can vary
anywhere between March and September. The 5-year average demand ratios will be used to
determine the system analysis demands.

Table 14. Demand Ratio Summary

mpD-1/ | PHD-1/ | mmp/ | mpD-1/ | PHD-1/ MDD-2/ | PHD-2/
YEAR ADD-1 | ADD-1 | ADD-1 MMD MMD  ADD-2 | ADD-2

(DOES NOT INCLUDE ASR) (INCLUDES ASR)

2011 1.33 1.64 1.13 1.18 146 | 127 1.76
2012 1.33 1.86 1.21 1.10 155 | 1.4 1.51
2013 1.29 1.55 1.17 1.10 133 | 125 2.15
2014 1.28 1.56 1.16 111 135 | 131 2.32
2015 1.32 1.66 1.15 1.15 145 | 1.8 1.83
Minimum 128 155 113 110 133 | 124 151
Maximum  1.33 1.86 1.21 1.18 155 | 131 2.32
Average 131 1.66 1.16 1.13 143 | 127 1.91
Std Dev 0.02 0.13 0.03 0.04 009 | o003 0.32

NOTE: Data for calculations taken from Table 13

4.2 NON-REVENUE WATER SEASONALITY

The total percentage of NRW and the contribution of each category to the whole are not constant
and change throughout the year. Figure 3 illustrates the historic NRW flows for the last five years
juxtaposed with the average number of main breaks per month. It shows that there is a seasonal
fluctuation to the NRW flow rates, but that the flows do not necessarily correlate to the quantity of
main breaks. Figure 4 illustrates the average NRW flow and percentage in comparison to the
average accountable distribution flow. Interestingly the maximum NRW month does not occur
during the same month as the maximum demand month. Due to limitations in historic customer
meter reading frequency, TWD has elected not to use seasonal variations in NRW, but rather to use
the five year average NRW percent discussed above.
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Figure 2.Five Year Monthly Production Comparison

BLACK & VEATCH | Demand Ratios & Seasonality
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Figure 3.Historic NRW Flows

Population & Demand Projections | City of Tampa
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Figure 4.NRW Average Percentage

BLACK & VEATCH | Demand Ratios & Seasonality
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5. Average Day Demand Spatial Allocation

The spatial allocation of the demand is almost as important as the total demand calculations. To
accurately model the existing and future demands and their impacts on the distribution system, it is
important to know where those demands are located. The demand ratios (peaking factors) above
will be used to increase the allocated ADD described in this section to either MDD or PHD
depending on the analysis.

Existing water consumption and unmetered water losses will be allocated to the hydraulic model
based on customer billing data, GIS, and pipe break data. For each customer account, the average
annual consumption was allocated to model junction nodes based on billing data for 1-year of
record. Each customer meter is geospatially located and linked to the specific account demand via
the account number. The geospatially accurate consumption information will then be loaded to the
model by assigning the consumption to the closest model pipe and weighted by distance to the
closest junction. The unmetered demand portion will be calculated based on the comparison
between the WTF and imported water records and the customer billing consumption, and then
allocated based on on type as described in the sections below.

5.1 CONSUMPTION DEMAND ALLOCATION

Eighty-nine percent of the total distribution demands are metered consumption demands. To
determine the location or spatial allocation of the consumption demands a combination of
geocoded customer billing records provided by TWD and population projections by parcel provided
by SWFWMD were used. The following sections provide the description of the process used to
allocate the base year and planning year demands. For the purpose of this Master Plan, the base
year is considered to be fiscal year ‘14/°15 (FY15) which is October 2014 - September 2015.

5.1.1 Base Year Allocation

The geocoded customer billing records are the most current and accurate way to assign real base
consumption demands to the hydraulic model. The billing records differentiate the difference
between residential and commercial demands and the variations in demand within each billing
category. In contrast, the average per capita demand encompasses all uses into one number. Since
each billing meter record is geocoded to the centroid of the customer’s property parcel and
displayed in a shapefile which includes the monthly consumption for each meter for the year, it will
be directly imported into the hydraulic model and allocated to the model pipe closest to the parcel
centroid and then to the nearest junction/node.

5.1.2 Planning Year Allocation

To keep the detailed and accurate allocation of the billing meters throughout the future planning
scenarios, the consumption demand allocation for the planning years must build on the base year
consumption allocation. To do that, both the billing meter shapefile and the SWFWMD population
shapefiles were used. The assumption was made that the existing customers would continue to
consume water at the same rate and location as they were in FY15 through planning year 2035.
Therefore, the planning year consumption is calculated as the FY15 metered consumption plus the
Future Consumption, where the future consumption increase is proportional to the SWFWMD
projected functional population increase for each parcel. The population growth is represented by
the SWFWMD parcel shapefile and is equal to the planning year population minus the 2015
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population per parcel. If the resulting population is zero, then there was no growth within the
parcel; likewise if the resulting population value is greater than zero, then there was growth within
the parcel. The following formulas were used to determine the planning year consumption
allocations.

Total Projected Annual Ave. Consumption = Total Projected System Demands - Total NRW Demands
= FY15 Metered Data + Future Consumption

~Future Consumption = Total Projected System Demands - NRW Demands - FY15 Billing Data
NRW Demands = 11 Percent of the Total System Demands based on historic data in Table 7
Total Projected System Demands are from Table 6

Population Growth (based on SWFWMD Parcels) = Planning Year Population - 2015 Population
Per Capita Consumption = Future Consumption / Population Growth

Future Consumption per Parcel = Population Growth per Parcel x Per Capita Consumption

Ultimately, the shapefile representing the FY15 billing data and the future consumption would be
merged together to represent the total average consumption for each planning year. That shapefile
would be used to spatially allocate the consumption demands into the model as described above.
The figures represent the consumption allocated for the base year and consumption growth for the
future planning years. The total system demands are shown on similar figures and located in
Appendix A.
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Consumption Demand = 65.2 MGD
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Consumption Demand Increase = 7.5 MGD
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Consumption Demand Increase = 10.7 MGD
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Consumption Demand Increase = 17.0 MGD
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5.2 NON-REVENUE WATER DEMAND ALLOCATION

NRW is typically eleven percent of the total distribution flows and is allocated equally across the
distribution system, unless there is a justifiable reason to apply the NRW demand to a specific
location. For example, the location of the main breaks and leakage are closely recorded by the TWD
and the data shows that the breaks are concentrated in the older parts of the system. It is therefore
justifiable to allocate the NRW from main breaks and leakage (75% of the total NRW from Table
10) to that concentrated area. To show this phenomenon, main break data from 2010 - 2014 was
used in GIS to create a kernel density figure, similar to the figures created for the consumption
demand allocation, to illustrate the portion of the system with a higher density of main breaks. It
was assumed that those areas would continue to experience a higher rate of breaks, thus the NRW
associated with main breaks and leakage would be limited to those areas. The NRW associated with
main breaks and leakage will be evenly allocated within those limits.

The City tracks water quality flushing volumes monthly in an excel spreadsheet and the flushing
locations vary month to month based on water quality needs. Due to the varying locations and
overall small contribution demand the flushing demands (8% of the total NRW from Table 10
which equals 0.88% of the total demands) will be allocated evenly across the distribution system.

All flow meters, no matter the size or manufacture, are susceptible to inaccuracies. However unlike
the main break and water quality flushing volumes, meter inaccuracies, or apparent losses, are not
isolated to a specific area and increase or decrease per meter based on the flow passing through the
meter. Therefore the NRW associated with meter inaccuracies (17% of the total NRW from Table
10) will be allocated proportionally in comparison to the consumption demands across the
distribution system.

Table 15 summarizes the NRW for each planning year based on the percentages summarized in
Table 10. Figure 9 illustrates the concertation of main breaks which is the location to allocate the
NRW associated with main breaks and leakage.

Table 15. NRW Per Planning Year

NON-

PRI)?;?TLED CONSUMPTION | REVENUE waQ METER B::.t\\:(l\; ;
DEMAND DEMAND WATER | FLUSHING | INACCURACIES | ‘T=f
o (MGD) DEMAND | (MGD) (MGD) s
(MGD)
2015 68.9 64.4 45 0.4 0.8 3.4
(Base)

2020 77.3 68.8 8.5 0.7 1.4 6.4
2025 81.0 72.0 8.9 0.7 15 6.7
2035 88.0 78.3 9.7 0.8 1.6 7.3

*NOTE: 2015 (Base) demands are based on the actual demands recorded (consumptive and NRW).
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Total Demand = 68.9 MGD

Sources: Esri, DeLorme, USGS, NPS, Sources: Esri, USGS, NOAA
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Total Demand = 77.3 MGD
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1. Introduction

As part of the City’s 2015 Potable Water Master Plan Update, Black & Veatch has calculated the
City’s demand projections, as documented in the Population & Demand Projections Technical
Memorandum (November 2016), and updated the City’s hydraulic model, as described in the
Hydraulic Calibration Report (November 2016 and January 2018). Using the demand projections
and calibrated hydraulic model, Black & Veatch performed a distribution system analysis of the
base year (2015) and three future planning years (2020, 2025 and 2035) based on the existing
system infrastructure and operating strategies. The system analysis evaluated the hydraulic
capacity of the existing distribution system and highlights areas requiring improvements to meet
the system performance criteria established by the Tampa Water Department (TWD), as previously
documented in the Distribution System Assessment Technical Memorandum (December 2016).

Shortly after the submission of the December 2016 Distribution System Assessment Technical
Memorandum, TWD identified an unintentionally closed 36-inch valve in the distribution system
that was impacting delivery pressures in the North Tampa area. The calibration of the model
completed in 2016 was influenced by this previously unknown valve closure condition; therefore, it
was necessary to re-calibrate the model (in January 2018) with field data collected after the valve
was opened. Additionally, during the period between the original memorandum and the re-
calibration, the City had completed significant operational changes, migrating from operating one
pressure zone to three Using the recalibrated model, Black & Veatch reassessed the hydraulic
performance of the distribution system, identified improvements to enable the system to meet the
performance criteria, and worked with the TWD during a series of three workshops to validate the
improvements and select options that best met the City needs. This Distribution System
Improvements Technical Memorandum (TM) presents a summary of the system analysis and
recommended improvements stemming from the evaluations completed.

2. Revised System Conditions and Assessment

Since the system assessment and identification of the closed valve in 2016, the TWD opened the
valve and has been operating the distribution system with the desired three pressure zones. This
change in operating conditions allowed for additional data collection and definition throughout the
system. This section identifies changes in the system conditions that were previously documented
in the December 2016 TM. Conditions not specifically mentioned in this section are assumed to
have remained the same no changes (e.g. pump curves, etc.)

2.1 UPDATED DIURNAL PATTERNS

Using the same calculations identified in the Recalibration TM (January 2018), three unique diurnal
patterns were created for each pressure zone. The maximum day demand (MDD) diurnal pattern
analysis was based off of the 2017 MDD. One week of SCADA data was collected before and after the
2017 MDD (August 15, 2017), and a diurnal pattern was calculated for each day during this 15-day
period. Then a “typical” system diurnal pattern was fit to match the average of the 15 patterns for
each pressure zone. The peaks and troughs were adjusted to match the PHD:MDD peaking factor
(PF) but still follows the typical pattern of the system. Figure 1 through Figure 3 illustrate the
selected MDD analysis pattern for each pressure zone, David L. Tippin Water Treatment Facility
(DLTWTF), North Tampa, and South Tampa, respectively. Figure 4 illustrates the assumed MacDill
AFB diurnal pattern.
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Figure 1 DLTWTF Zone MDD Diurnal Pattern

Figure 2 North Tampa MDD Diurnal Pattern
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Figure 3 South Tampa MDD Diurnal Pattern

Figure 4 MacDill AFB Diurnal Pattern

BLACK & VEATCH | Revised System Conditions and Assessment
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2.2 UPDATED SYSTEM DEMANDS

None of the average day demands (ADD) or MDDs were affected by the updated data, however, the
additional information provided more insights around the peak hour demand (PHD) for each
pressure zone as reflected in the diurnal patterns above. Table 1 summarizes the updated demand
peaking factors and Table 2 summarizes the updated demands used for the system analysis and
improvement identification.

Table 1 Updated Demand Peaking Factors

PRESSURE ZONE | MDD:ADD | PHD:MDD | PHD:ADD

North Tampa 1.56 1.42 2.22
South Tampa 1.56 1.63 2.54
DLTWTF 1.56 1.37 2.14

Table 2 Updated Demand Projections

DEMAND BY PLANNING YEAR (MGD)

PRESSURE
ZONE

North Tampa 4.8 7.4 10.5 6.1 9.5 13.5 7.0 10.8 154 8.3 13.0 185

South Tampa 4.6 7.2 11.7 5.1 7.9 12.9 5.2 8.1 13.2 5.4 8.4 13.6

DLTWTF 59.6 93.0 1274 66.1 103.2 1413 688 107.3 1470 743 1159 1588
Total 69.0 107.6 - 77.3 120.6 - 80.9 126.2 - 88.0 1373 -

It is unlikely that the MDD for all three pressure zones would occur at the same time, but it is possible and the system modeling assumes this

worst case scenario. It is important to track the demands for improvement triggers.
However, none of the PHDs occur at the same time, thus there is no total PHD calculated

2.3 UPDATED SYSTEM CONTROLS

The system controls focused around the facilities within the DLTWTF pressure zone remained the
same in the model. However, the controls for the Interbay RPS and Morris Bridge RPS were
changed to accommodate the three pressure zone configuration.

2.3.1 Updated Pump Controls

Both the Interbay RPS and Morris Bridge RPS are equipped with variable frequency drives (VFD)
and as such can operate on a set discharge flow, pressure, or speed. The TWD has updated the
controls such that both RPSs are using set discharge pressures as summarized in Table 3. Note that
Pump 7 at the Morris Bridge RPS is proposed for the future as part of the Morris Bridge RPS
upgrades. Also, the two jockey pumps at the Interbay RPS (#5 & 6) cannot operate in conjunction
with pumps 1-4 as they were designed for recirculation when there was no South Tampa Pressure
Zone. The pump controls for the remaining three RPSs remained the same and the discharge
pressure from the DLTWTF HSPS remained 65 psi.

MARCH 2018
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Table 3 Pump Operation Average Day Demands

PUMP # OF CONTROL
STATION OPERATION PUMPS CONTROL TYPE | CONTROL LOCATION SETTING

1-4

>8,000 gpm VED
. 8,000 — 3,500 5-6 . o .
Morris Bridge gpm VED Discharge Pressure Morris Bridge RPS 70 psi

7

<3,500 gpm VED

ON \}Fzé) Discharge Pressure Interbay RPS 65 psi
Interbay .

OFF sgvFp  Discharge Pressure Interbay RPS 65 psi

for recirculation

2.3.2 Tank Fill Valve Controls

Historically the tanks within the system were filled at night during the minimum demand periods
and were staggered to allow each to fill quickly. However, the creation of the pressure zones
required a change in filling operation for the Interbay and Morris Bridge Tanks. The tanks are now
constantly filled based on a remote operator valve position command. For the system assessment, a
constant flow was assumed and set to match the MDD of the pressure zone. This allows the tanks to
drain and fill during a 24-hour period. Black & Veatch recommends the installation of sleeve valves
with flow control functions at the inlet to all of the ground storage tanks (Interbay, Morris Bridge
and Northwest Tanks) for more control and optimization of the flows into the tanks. The tank fill
valve controls for the remaining three tanks remained the same.

2.4 UPDATED SYSTEM ASSESSMENT

Black & Veatch analyzed the existing distribution system for the purpose of identifying system
capacity need, operational changes, and resiliency and reliability needs. Twenty-five scenarios
were selected to analyze the distribution system as summarized in Table 4. The results of the
system analysis are included in Appendix A as a series of system maps and tank level figures
showing the minimum pressures, maximum pressures, maximum velocities, available fire flow, and
water age for the various system conditions analyzed. The 2035 System Analysis results are also
included in this Technical Memorandum as Figure 5 and Figure 6.

Prior to identifying capital improvements, the system assessment included investigation of
potential operational changes that could minimize or defer the need for some piping improvements,
while also reducing concerns with water age/quality issues. As part of the investigations, Black &
Veatch evaluated the elevations throughout the distribution system compared to the elevation and
discharge pressure at the DLTWTF HSPS. Figure 7 illustrates the theoretical maximum static
pressures throughout the distribution system based on maintaining the current discharge pressure
setting of 65 psi from the DLTWTF HSPS as if there was no headloss in the system. This assessment
showed that there are a few areas in the system that are at higher elevations than the majority of
the rest of the system, which makes it more challenging to maintain a minimum pressure of 40 psi.
The ability to address these higher elevation areas with distribution system piping improvements
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alone is anticipated to be challenging, therefore, potential modifications to the current operating
protocol for the system were considered in the assessment, as further described in Section 3.2.

Table 4 Distribution System Assessment Summary

n SCENARIO NAME [ pemanD | simutation Type PURPOSE

Base MDD Analysis 2015 MDD EPS - 24 hrs
1.1  Base MDD Analysis + ASR Recharge 2015 MDD EPS - 24 hrs
2 2020 MDD Analysis 2020 MDD EPS - Analyze the capacity and operation of the distribution
3 2025 MDD Analysis 2025 MDD EPS- 24 hrs system including tank cycling.
4 2035 MDD Analysis 2035 MDD EPS - 24 hrs
4.1 2035 MDD Analysis + ASR Recharge 2035 MDD EPS - 24 hrs
5 Base MDD+FF Analysis 2015 MDD EPS - 24 hrs
6 2020 MDD+FF Analysis 2020 MDD EPS-24hrs Analyze the ability of the system to meet fire flow
7 2025 MDD+FF Analysis 2025 MDD EPS- 24 hrs demands.
8 2035 MDD+FF Analysis 2035 MDD EPS - 24 hrs
9 Base Water Quality Analysis 2015 ADD EPS - Min 72 hrs Create a baseline for water age to compare to future
years
10 Base PHD Analysis 2015 PHF NA (Steady State) Document conditions
11 Base ADD Analysis 2015 ADF NA (Steady State) Document conditions
12 DLTWTF Failure 2015 MDD EPS - 24 hrs
13 DLTWTF Failure 2035 MDD EPS - 24 hrs
14 Morris Bridge WTP Failure 2015 MDD EPS - 24 hrs
15 Morris Bridge WTP Failure 2035 MDD EPS - 24 hrs
16 Interbay Repump Station Failure 2015 MDD EPS - 24 hrs
17 Interbay Repump Station Failure 2035 MDD EPS - 24 hrs
18 Northwest Repump Station Failure 2015 MDD EPS - 24 hrs
Analyze the criticality of pumping/storage facilities.
19 Northwest Repump Station Failure 2035 MDD EPS - 24 hrs
20  Palma Ceia Elevated Tank Failure 2015 MDD EPS - 24 hrs
21 Palma Ceia Elevated Tank Failure 2035 MDD EPS - 24 hrs
22 West Elevated Tank Failure 2015 MDD EPS - 24 hrs
23 West Elevated Tank Failure 2035 MDD EPS - 24 hrs

24 Failure of top 10 most critical pipe/valve 2015 MDD EPS - 24 hrs
25 Failure of top 10 most critical pipe/valve 2035 MDD EPS - 24 hrs




wfe

S
1inch = 14,000 feet

0 7,000 14,000

Feet

Sources: Esri, DeLorme, USGS, NPS

WTR WP

@ Below 20 psi
Pump Stations ® 20 - 25 psi
25 - 30 psi
. Ground Storage Tank 30 - 40 psi
* 40 - 50 psi

* 50 - 75 psi
#\ Elevated Storage Tank e 75 .

® Greater than 85 psi

85 psi

MIN_PRESSURE Diameter

< 12-inch

12 - 16-inch
@=16 - 24-inch

> 24-inch

South Tampa

New Tampa
CsService Area

CITY OF TAMPA
Potable Water Master Plan

Figure 5

Planning Year 2035
Existing System Assessment
Minimum Pressures




wfe

S
1inch = 14,000 feet
0 7,000 14,000
T E—
Feet

Sources: Esri, DeLorme, USGS, NPS

Max. Velocity
WTP

Less than 2 fps

Pump Stations 2-3fps
. Ground Storage Tank 3-5fps

5-10 fps

*\ Elevated Storage Tank === Greater than 10 fps

South Tampa
New Tampa

'-_:._! Service Area

CITY OF TAMPA
Potable Water Master Plan

Figure 6

Planning Year 2035
Existing System Assessment
Maximum Velocity




N
W%E
s
1linch = 14,000 feet
0 7,000 14,000
[ - ]
Feet

Sources: Esri, DeLorme, USGS, NPS

W] e
Pump Stations

. Ground Storage Tank

*\ Elevated Storage Tank

MaxT_Press Dlam eter
Less than 50 psi .
50 - 60 psi . 12-InCh
60 - 70 psi 12 - 16-inch

10:8008 e 16 - 24-inch
Greater than 80 psi .
o> 24-inch
South Tampa
New Tampa

| j Service Area

CITY OF TAMPA
Potable Water Master Plan
Figure 7

Theoretical Max Pressure
DLTWTF HSPS
65 psi




10

City of Tampa

3. Distribution System Improvements

The following section documents the recommended system improvements based on the system
assessment results, the system performance criteria, and an approach that prioritized lower cost
operational improvements before capital improvements. The hydraulic assessment of the
distribution system revealed that the hydraulic capacity of the existing distribution system piping is
predominantly satisfactory based on the demands projected through the planning period.
Transmission and distribution mains appear to be properly sized and well distributed throughout
the system. However, the system does contain a significant quantity of 2-inch pipe within
residential neighborhoods in the DLTWTF pressure zone, which has left some areas without fire
flow protection. It is recommended that the City continue to execute the smaller diameter
replacement program in order to be able to provide adequate fire flow to all areas of the system.

3.1 PERFORMANCE CRITERIA

Black & Veatch met with the TWD to develop the desired system performance criteria which was
used to determine what improvements are needed in the distribution system. Collectively, the
group established the basic assumptions and system performance goals that were used to identify
system performance deficiencies that require improvement. The criteria are based on various
water system design guidelines and consider references such as existing and proposed regulations
(i.e. FDEP). Table 5 summarizes the performance criteria selected for the system analysis and
subsequent recommended improvements.

3.2 OPERATIONAL IMPROVEMENTS

3.2.1 DLTWTF HSPS Discharge Pressure

As discussed previously, the DLTWTF HSPS currently operates with a discharge pressure of 65 psi,
which results in multiple areas within the DLTWTF zone with a static pressure below or just above
the minimum pressure criteria of 40 psi. Increasing the HSPS discharge pressure would increase
static pressures throughout the zone and result in a much larger percentage of the zone staying
within the defined pressure criteria. Figure 8 illustrates the theoretical maximum static pressures
throughout the distribution system should the HSPS discharge pressure be increased to 70 psi and
Figure 9 illustrates the system assessment minimum pressures with the increased HSPS discharge
pressure and no other improvements. In comparison to Figure 7, increasing the HSPS discharge
pressure by 5 psi does bring the vast majority of the system pressures into compliance with the
system pressure criteria without requiring the installation of capital improvement projects. These
capital projects would otherwise be needed to reduce headloss in the system, which could also
result in additional water/age/quality concerns. It is recommended that the TWD consider the
potential for a small increase in the discharge pressure at the DLTWTF HSPS from 65 psi to 70 psi.

A review of the existing pumps at the DLTWTF indicates that the existing pumps are already sized
to be able to operate at the proposed slightly higher pressure. Increasing the system pressures is
not without risks. The City’s system is aging, and increases in the system pressures could result in
an increased frequency of pipe breaks. To minimize this impact, Black & Veatch recommends that
any potential increases in system pressures are done gradually over time, so that TWD can observe
how the distribution system reacts to the small incremental increases in pressure.
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Table 5 Distribution System Performance Criteria Table.

Parameter

Criteria / Description

Performance Goal

Comments

<10 ft./sec at MDD+FF demands
[TWD Tech Manual, 3.2]

1.Demand | MDD : ADD 95t confidence interval (only exceeded 1 - Ratio to be calculated based on actual system data from 2004 - 2015.
Peaking year out of 20 years) [B&V| - PHD:MDD data is not available for the period and will be based on 95t Percentile of 5 years (2011-2015)
Factor # Years of Historic Data 12 - 12 years were selected to include the last drought conditions in 2007.
2.Pump | Supply + Remote Pump Firm Capacity > PHD + Fire Flow - Firm Capacity > PHD + Fire Demand, unless elevated finished drinking water storage is provided [F.A.C. 62-555.320 (15)(a)]
Station Stations (per service area) - Firm Capacity + useful elevated storage capacity > greater of PHD for 4 hours or MDD+FF [F.A.C 62-555.320(15)(b)]
Capacity | (w/out elevated storage) [F.A.C 62-555.320(15)(a)] - Firm capacity per pressure zone is the capacity with the largest pump out of service per pressure zone.
e North Tampa Zone, South Tampa (Interbay) and DLT Zone
Supply + Remote Pump Firm Capacity > MDD + Fire Flow or PHD for | - Existing Elevated tanks cannot be counted for F.A.C 62-555.320(15)(a) as they do not float on the system.
Stations 4 hours - If elevated tank improvements are made to allow the tanks to float on the system, the criterion may be reduced to meet F.A.C. 62-
(w/elevated storage) (per service area ) 555.320(15)(b).
[F.A.C 62-555.320(16)(b)]
3. Storage | Total Storage > 25% of the System’s MDD + Fire Flow - Unless a demonstration showing that the useful finished water storage capacity (minus fire protection) is sufficient for operational
Volume (per pressure zone) (Reserve) [F.A.C. 62-555.320 (19)(a)] equalization [F.A.C. 62-555.320(19)(b)1]
- Unless a demonstration showing that the water system’s total useful finished water storage capacity (minus fire protection) is sufficient
to meet the water systems PHD for 4 consecutive hours [F.A.C. 62-555.320(19)(b)2]
- Equalization storage should be 15-20% of max daily use. [Lindeburg]
- Per discussion with the City, total storage does not include additional emergency storage due to existing WQ concerns.
Fire Reserve 3,500 gpm for 3 hours - Minimum fire flow = 1,000 gpm for 1 hour [Florida Fire Code, Table 18.4.5.1.2]
(per service area) - Fire Flow between 1,500 gpm & 2,750 gpm = a duration of 2 hours; 3,000 & 3,750 gpm = a duration of 3 hours [Florida Fire Code]
4. Pressure | Minimum Pressure - Peak > 50 psi Transmission ->20psi [F.A.C.62-555.320 (15)(b)]
hour demand conditions. > 40 psi Distribution - Minimum pressure at the tap should be 25 psi. Minimum pressures at fire hydrants should be 60 psi, possibly higher in commercial and
(Non-Fire, Non-Emergency) | > 25 psi Metered Discharge industrial districts [Lindeburg]
[TWD Tech Manual, 3.2.A.2] - Metered discharge pressure is on the private side of the customer meter and is not represented in the model
Maximum Pressure <75 psi - Florida 2010 Plumbing Code requires a service line PRV if the pressures within the building exceeds 80 psi.
5. Fire System Demand/Supply MDD - If fire protection is being provided the design capacity should be fire flow plus maximum day demand. MDD+FF|[F.A.C. 62-
Flow 555.320(15)(a)]
- PHD+FF was not selected due to existing WQ concerns which would increase with oversized water mains.
Minimum Flow 1,000 gpm (residential) - Residential fire flow can be reduced to 500 gpm if building has automatic sprinkler systems and greater than 30 ft separation between
3,500 gpm for 3 hours (commercial & buildings [18.4.5.1.23, Florida Fire Code]
Industrial) - 1,000 gpm for 1 hour (residential) & 3,000 gpm for 3 hours (commercial & industrial)[TWD Tech Manual, 3.2.A.3.c|
[exceeds TWD Tech Manual, 3.2.A.3.c]
Maximum Flow 3,500 gpm for 3 hours The maximum flow is the maximum fire flow required from the TWD system. For system customers with fire flow requirements greater
[ISO & AWWA M31] than what can be provided by the TWD system, it is assumed that those customers will construct private fire protection systems as
needed to meet their own fire service needs.
Minimum Residual Pressure | > 25 psi [TWD Tech Manual, 3.2] - Minimum residual pressures = 20 psi. [F.A.C. 62-555.320 (15)(a)]
6. Pipe Maximum Velocity < 5 ft./sec at peak hour demands (normal, | - This parameter is used to identify pipes that may be contributing to pressure and/or flow deficiencies.
Capacity non-fire conditions) - Considered a secondary criteria to trigger consideration for improvement, but not automatically triggering an improvement

Maximum Head loss (HL)
per 1,000 Feet

< 3ft (Mains >=16-inch diameter)
< 5ft (Mains <16-inch diameter)

- This parameter is used to identify pipes that may be contributing to pressure and/or flow deficiencies.
- Considered a secondary criteria to trigger consideration for improvement, but not automatically triggering an improvement

BLACK & VEATCH | Distribution System Improvements
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3.2.2 Additional Operational Improvements

The TWD can more efficiently utilize the Northwest, Palma Ceia and West Tampa RPS’s and
decreases the reliance on the DTWLTF HSPS by updating the operating and control strategies for
these RPS facilities. Currently the pumps are remotely turned on and off by operations staff to
manage tank levels / tank turnover and to maintain system pressures. Typically, each operator shift
will turn on pumps to drawdown the tanks by 5 to 6 feet to force at least a third of the tank volume
to turn over each day. However, if these controls were modified to allow the pumps to operate
during the morning and afternoon peak demand times, they would be more beneficial to the system
as a whole and decrease the peak demand supplied by the DLTWTF HSPS. In the planning year
2035, modifying the RPS pump controls will reduce the required additional capacity of the DLTWTF
HSPS by 13 MGD.

It is recommended that the TWD implement a monitoring and controls system that will activate the
RPS’s based on the output flow of the DLTWTF HSPS and/or a local pressure setting. The
recommended system would be automated and would activate the RPS’s in order to minimize the
peak flow at the HSPS, as well as rotate which RPS’s are being used to ensure even wear on pumps
and cycling of each of the tanks. Should the City not wish to install an automated system, a system
which monitors the HSPS flow and provides operators with pre-set indicators and a defined control
strategy for operators to follow could be similarly effective.

It is also recommended that the City install flow meters at the Palma Ceia and West Tampa RPS’s in
order to collect flow data into their historian to better understand conditions at those RPS’s.
Alternatively, the City could perform a pump test and a survey of the pump bowl shapes to generate
accurate pump curves, observe pump efficiency and have an understanding of pump flows at
different tank levels at the current point in time.

It is also recommended that power monitors be installed at all RPS’s to begin data collection on the
power consumption of each facility.

3.3 PUMP STATION CAPACITY IMPROVEMENTS

The capacities of the pumping facilities were analyzed using an Excel-based desktop model for each
planning year to evaluate the adequacy of the existing facilities and to identify any deficiencies in
capacity based on the performance criteria. Note that hydraulic limitations were assessed using the
hydraulic model and summarized later in the technical memorandum.

3.3.1 FDEP Pump Station Capacity Regulations

F.A.C 62-555.320(15) requires the firm capacity of a system or pressure zone to provide MDD plus
Fire Flow (FF) if elevated storage is provided and PHD+FF if elevated storage is not provided.

62-555.320 Design and Construction of Public Water Systems

(15) High-Service or Booster Pumps. For purposes of this subsection, well pump installations shall be
considered high-service pumping stations if the well pumps serve as high-service pumps.

(a) Unless elevated finished-drinking-water storage is provided, the total capacity of all high-service pumping
stations connected to a water system, or the capacity of a booster pumping station, shall be sufficient to:

1. Meet at least the water system’s, or the booster station service area’s, peak-hour water demand (and if
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fire protection is being provided, meet at least the water system’s, or the booster station service area’s,
design fire-flow rate plus a background water demand equivalent to the maximum-day demand other
than fire-flow demand); and

2. Maintain a minimum gauge pressure of 20 pounds per square inch throughout the water system’s, or
the booster station service area’s, distribution system up to each customer’s point of connection to the
distribution system.

(b) Where elevated finished-drinking-water storage is provided, the total capacity of all high-service pumping
stations connected to a water system, or the capacity of a booster pumping station, shall be sufficient to at
least meet the water system’s, or the booster station service area’s, maximum-day water demand (including
design fire-flow demand if fire protection is being provided) and to maintain distribution system pressure as
specified in subparagraph 62-555.320(15)(a)2., F.A.C. In addition, the total capacity of the high-service
pumping stations, or the capacity of the booster pumping station, combined with the useful elevated finished-
water storage capacity shall be sufficient to meet the water system’s, or the booster station service area’s,
peak-hour water demand for at least four consecutive hours (and if fire protection is being provided, shall be
sufficient to meet the water system’s, or the booster station service area’s, design fire-flow rate plus a
background water demand equivalent to the maximum-day demand other than fire-flow demand for the
design fire-flow duration).

Since the TWD's elevated storage tanks are below the systems HGL and require pumping to drain
the tanks, the system is not considered to have elevated storage and must meet the PHD+FF. Table
6 summarizes the system demands and pump station criteria per planning year.

Interbay Repump Station

The results indicate that the South Tampa pressure zone pumping capacity is currently deficient
and additional pumping capacity, about 4 MGD, is required. The additional pump capacity will be
required to address fire flow demands throughout the planning horizon. The RPS capacity is
sufficient to meet peak hour demands alone. There are two options available to remedy the
deficient pumping capacity; 1) install an additional pump at the IB RPS with a capacity of 4 MGD. 2)
Install check valves along the pressure zone boundary (Gandy Blvd.) to allow flow from the
neighboring DLTWTF zone to supply the South Tampa pressure zone and supplement the pump
capacity in the event of reduced pressures from fire demands during a peak demand period. Black
& Veatch recommends the second option of installing check valves along the pressure zone
boundary to address fire flow and resilience concerns. The resilience impacts are discussed further
in subsequent sections of this tech memo.

NOTE: Were elevated storage to be added to the South Tampa zone the station would not be
considered deficient because it would be evaluated for its ability to supply MDD+FF rather than
PHD+FF.

High Service Pump Station

Similarly, additional pumping capacity will be needed to the DLTWTF pressure zone by 2020. By
2035, the desktop analysis shows a 45 MGD pumping capacity deficit. This deficit can be mitigated
through the installation of additional elevated storage or additional RPS capacity.
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Table 6 Pump Station Capacity Compared to PHD+FF

MAX M. HRM PERFORMANCE CRITERIA (MGD) DEFCIENT YEAR
PRESSURE PUMPING  capaciTY CAPACITY PHD + Fire Aow®® MEETS CRITERIA () CAPACITY  |\PROVEMENT
ZONE RSV (MGD) (MGD) 2015 2020 2025 2035 2015 2020 2025 PAKE (MGD) REQUIRED
Morris Bridge
New Tampa® |RPS Pumps 102 66.0 156 | 18.6 | 20.4 | 235 Y Y Y Y N/A N/A
#1-4
South Tampa |Interbay RPS®| 28 15.0 16.8 | 179 | 182 | 18.7 N N N N 3.7 2015
DLTWTF Total | 198.5 140.2
High Service 164 114
DLTWTF® Northwest 15 12 137.8 | 163.8 | 170.9 | 185.2 | Y N N N 45.0 2020
West Tampa 10 7
Palma Ceia 9 7

1. Total Firm Capacity =62 MGD; Pumps #1-4 and Pumps #5&6 cannot operate at the same time and the firm capacity of Pumps #1-4 =48 MGD. Pumps #1-4 are required to meet regulations
2. Interbay firm capacity exclude the two small jockey pumps due to pump station configuration
3. DLTWTF firm capacity is based upon the largest pump at the DLTWTF being out of service. The remainder of the pumps within this pressure zone ar operational.

4. The demand on the DLTWTF inlcudes the MDD of North Tampa and South Tampa due to the constant filling of the tanks

5. PHD +Fire Flow for each Plan Year is the PHD in MGD plus the Fire Flow of 3,500 gpm converted to MGD or 5.0 MGD

Table 7 Pump Station Capacity Compared to MDD+FF

MAX  M.FARM  PERFORMANCE CRITERIA (MGD) MEETS CRITERIA (VI DEFICIENT R
PRESSURE PUMPING  capaciTY CAPACITY MDD + Fire Fow @® (YN CAPACITY

ZONE FACILITY IMPROVEMENT
(MGD) (e 2015 2020 2025 2035 2015 2020 2025 2035 (MGD) REQUIRED

Morris Bridge

New Tampa® RPS Pumps 102 66.0 12.5 14.6 15.9 18.1 Y Y Y Y N/A N/A
#1-4

South Tampa_|interbay RPS”| 28 150 | 122 | 129 | 131 | 134 | v Y Y y N/A N/A
DLTWTF Total 198.5 140.2
High Service 164 114

DLTWTF® Northwest 15 12 112.7 | 125.6 | 131.2 | 1423] v Y Y N 2.1 2035
West Tampa 10 7
Palma Ceia 9 7

3.3.2 Hydraulic MDD Pump Capacity Requirements

Throughout the system assessment, various combinations of improvements were evaluated to
address identified deficiencies. The required pumping capacity for each set of conditions varied
greatly. Table 8 summarizes the various DLTWTF HSPS capacity requirements for some of the
major improvement combinations of improvements. NOTE: the peak flows described in the table
below are pump discharge flows not customer demands.

BLACK & VEATCH | Distribution System Improvements
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Table 8 Maximum DLTWTF Flows throughout System Assessment

ADDT’L

REQUIRED
DLTWTF | DLTWTF PEAK DLTWTE EIRM

DISCHARGE DISCHARGE PUMPING ESTIMATED

PRESSURE FLOW FIRE FLOW CAPACITY COST
SYSTEM CONDITIONS (PSI) (MGD) (MGD) (MGD) ($1,000)

2035 MDD Existing System
2 2035 MDD Existing System 70 175 5 66
2035 MDD Existing System +

3 Modified RPS Controls 70 162 5 53
2035 MDD Ex. System +

4 Broadway EST (3.5 MG) 70 159 5 50

5 2035 MDD Ex. System + 0 159 : o

Nebraska EST (2.0 MG)

2035 MDD Ex. System +
Broadway (3.5 MG) &
6 Nebraska EST (2.0 MG) 70 154 5 45
- West Tampa and Palma
Ceia removed from service

2035 MDD Proposed
System Improvements +
7 Broadway (3.5 MG) 70 148 5 39
& Nebraska EST (2.0 MG) +
Modified RPS Controls

NOTE: All proposals for the Broadway Tank are 2.0 MG and all proposals for the Nebraska Tank are 3.5 MG

3.3.2.1 DLTWTF Clearwell to Support the HSPS Expansion

The DLTWTF was initially constructed in the 1920s and has been expanded over the years to
accommodate the City’s growth. As such, there are currently five separate clearwell structures
connected with piping, which supply eight pumps at three various locations that discharge into the
distribution system. The changes in design, system demands, and configuration have resulted in a
clearwell and pump combination that only allow for 12.5 MG of the 20.0 MG storage capacity to be
available without causing cavitation in a few of the pumps and potential buoyancy problems with
the tanks. In addition, the blending chamber which feeds the clearwell was designed for lower flows
and at high flows the chamber pressurizes and starts to leak into the filter gallery.

These issues, combined with the projected HSPS flows described above (140 - 167 MGD), have led
to a recommendation in the 2017 David L. Tippin Water Treatment Facility Master Plan to abandon
the two oldest clearwell structures (2.0 and 0.5 MG tanks), the existing blending chamber, and
pumps 1-6; repurpose the existing 7.5 MG clearwell to be a blending chamber; construct a new 5.0
MG clearwell; and add pumping capacity to reach 140 MGD total capacity to be completed before
2025. This provides an excellent opportunity to increase the storage capacity onsite at the
DLTWTF. More discussion on sizing of the additional clearwell storage is included in the Storage
Capacity Improvements section of this technical memorandum.

MARCH 2018
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Accounting for the proposed modifications to the existing clearwell structures, a new 13 MG tank
would increase the total storage capacity of the DLTWTF pressure zone to 31.5 MG exceeding the
FAC requirements in 62-555.320(19)(a) and allowing for 4.5 to 5 hours of supply capacity should
the treatment system be out of service. NOTE: this accounts for the reduction in volume from the 2
and 0.5 MG clearwell demolition. Black & Veatch recommends increasing the proposed additional
storage at the DLTWTF site from 5.0 MG to 13.0 MG. Figure 13 illustrates the potential location for
the additional clearwell storage. Black & Veatch also recommends beginning collection of data
related to the groundwater level on the site in anticipation of the design of a new clearwell
structure.

3.3.3 Pump Capacity Recommendations

Without the addition of two elevated storage tanks, which will be describe further in the TM, Black
& Veatch recommends increasing the firm capacity of the DLTWTF HSPS to 167 MGD. With the
addition of the Broadway and Nebraska elevated tanks and a modification of the Northwest, West
Tampa and Palma Ceia RPS controls/operating strategy, the proposed capacity could be reduced by
14 MGD to 153 MGD. Both of these conditions are higher than the 140 MGD proposed HSPS in the
2017 David L. Tippin Water Treatment Facility Master Plan. Black & Veatch recommends increasing
the capacity of the HSPS in two stages; 140 MGD then the additional capacity when triggered.

3.4 STORAGE CAPACITY IMPROVEMENTS

The capacities of the storage facilities were analyzed using an Excel-based desktop model for each
planning year to evaluate the adequacy of the existing facilities and to identify any deficiencies in
capacity based on the performance criteria. Note that hydraulic limitations were assessed using the
hydraulic model and summarized later in the technical memorandum.

3.4.1 FDEP Storage Regulations

The Florida Administrative Code (F.A.C.), which sets the requirements for water systems within the
State, addresses the required storage volumes in Chapter 62-555.320(19). The F.A.C. chapter set
the required volume in paragraph (a) as 25% of the system’s MDD plus the a fire reserve but also
provides two methods of proving that less storage is sufficient for the specific systems purposes.

62-555.320 Design and Construction of Public Water Systems

(19) Finished Drinking Water Storage Capacity. This subsection addresses finished-water storage
capacity necessary for operational equalization to meet peak water demand. (If fire protection is
being provided, additional finished-water storage capacity shall be provided as necessary to meet the
design fire-flow rate for the design fire-flow duration.) The finished-water storage capacity necessary
to meet the peak water demand for a consecutive system may be provided by the consecutive system
or by a wholesale system delivering water to the consecutive system.

(a) Except as noted in paragraph (b) below, the total useful finished-water storage capacity
(excluding any storage capacity for fire protection) connected to a water system shall at least equal
25 percent of the system’s maximum-day water demand, excluding any design fire-flow demand.

(b) A total useful finished-water storage capacity less than that specified in paragraph (a) above is
acceptable if the supplier of water or construction permit applicant makes one of the following
demonstrations:
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1. A demonstration consistent with Section 10.6.3 in Water Distribution Systems Handbook as
incorporated into Rule 62-555.330, F.A.C., showing that the water system'’s total useful finished-
water storage capacity (excluding any storage capacity for fire protection) is sufficient for
operational equalization.

2. A demonstration showing that, in conjunction with the capacity of the water system’s source
treatment, and finished-water pumping facilities, the water system'’s total useful finished-water
storage capacity (excluding any storage capacity for fire protection) is sufficient to meet the
water system’s peak-hour water demand for at least four consecutive hours. For small water
systems with hydropneumatic tanks that are installed under a construction permit for which the
Department receives a complete application on or after August 28, 2003, the supplier of water or
construction permit applicant also shall demonstrate that, in conjunction with the capacity of the
water system'’s source, treatment, and finished-water pumping facilities, the water system’s total
useful finished-water storage capacity (i.e., the water system'’s total effective hydropneumatic
tank volume) is sufficient to meet the water system'’s peak instantaneous water demand for at
least 20 consecutive minutes.

3.4.1.1 FAC 62-55.320(19)(a) — Greater than 25% MDD + Fire Reserve

The required storage based on the requirements of F.A.C. 62-555.320(19) (a) and the system’s
ability to meet those requirements are summarized in Table 9 below. This calculation assumes a
fire reserve accounting for 3,500 gpm for 3 hours. There is sufficient storage for the South and
North Tampa pressure zones but insufficient storage for the DLTWTF zone. With the future
construction project at Morris Bridge RPS, the Morris Bridge pumps 1-4 will be able to pump into
the DLTWTF zone while pumps 5-7 will still be able to pump to the North Tampa zone. This will
allow the excess storage in the Morris Bridge tanks to be allocated to the DLTWTF zone and reduce,
but not eliminate, the required additional storage.

Table 9 FAC 62-555.320(19)(a) Storage Requirements

TOTAL EFRECTIVE Minimum Storage Volume (MG) DEFICIENT YEAR
PREZ?;RE STORAGEFACILITY VOLUME VOLUME  259%o0f MDD + Fire Reserve™® MEETS CRITERIA (VIN) VOLUME |\ipROVEMENT
(MG) (MG) 2015 2020 2025 2035 2015 2020 2025 2035 (MG) REQUIRED
New Tampa |Morris Bridge RPS|  10.0 7.5 2.5 3.0 3.3 3.9 Y Y Y Y N/A N/A
South Tampa |Interbay RPS 5.0 5.0 2.4 2.6 2.7 2.7 Y Y Y Y N/A N/A
DLTWTF Total 26.0 18.5
Clearwell 20.0 12.5
Northwest 3.0 3.0 239 26.4 27.4 29.6 N N N N 111 2016
DLTWTF West Tampa 1.5 1.5
Palma Ceia 1.5 1.5
Deficient Storage without considering the Morris Bridge excess volume 5.4 7.9 8.9 11.1
Deficient Storage considering the Morris Bridge excess volume 0.4 3.4 4.8 7.5

3.4.1.2 FAC 62-55.320(19)(b)2 — PHD for 4 Consecutive Hours

There are some water quality concerns with adding increased storage into the existing distribution
system. Therefore the system was analyzed under the requirements of FAC 62-555.320(19)(b)2 to
evaluate whether the additional storage identified in FAC 62-555.320(19)(a) was really needed for
system operations. The allowance identified requires that a demonstration showing that the water
system’s total storage capacity was sufficient to meet the water system'’s peak-hour water demand
for at least four consecutive hours. It is important to note that the volume of storage required by
FAC 62-555.320(19)(b) is total useful storage, rather than firm storage, and does allow for tanks to
be out of service.
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The hydraulic model was set up for a 4-hour simulation with the settings presented in Table 10.

Table 10 4 PHD Hydraulic Model Simulation Settings

PUMP STATION PUMPS ACTIVE | MODELED DISCHARGE PRESSURE

DLTWTF HSPS Yes 65 psi
Morris Bridge RPS Yes 70 psi
Interbay RPS Yes 65 psi
Northwest RPS 2 of 3 65-70 psi
Palma Ceia RPS Yes 58-62 psi
West Tampa RPS Yes 52-56 psi
OTHER CONDITIONS

Interbay and Morris Bridge Tank Fill Valves = Closed
THIC Interconnect active
No ASR Recharge

No emergency water supply interconnects active

The model results illustrated in Figure 10 and Figure 11 indicated that the existing system storage
can meet the minimum pressure criteria under the 2035 PHD conditions for four consecutive hours
with the DLTWTF HSPS peak flow at 140 MGD. A minimum of 69 MGD of source treatment capacity
is required to replenish the DLTWTF clearwells during the 4-hour period, which is below the
existing rated capacity of 120 MGD. This analysis meets the requirements of the FAC regulations
and the TWD does not have to install additional storage unless operational conditions dictate
otherwise. NOTE: This analysis does assume that all the tanks are full and none are out of service
during this event.

Figure 10 2035 Four Consecutive Peak Hour Demands — Tank Levels
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3.4.2 Existing System Recovery from Consecutive Max Demands

In addition to meeting the FAC regulations, the TWD requested a consecutive 3-day MDD EPS
analysis to ensure that the system could recover storage capacity. Figure 12 illustrates the tank
levels during a 3-day consecutive 2035 MDD scenario and shows the tank levels recovering daily.

Figure 12 Three Consecutive Max Day Demands

3.4.3 Additional Storage Investigations

Additional storage options were considered as part of the system analysis to determine if and what
type of additional storage was needed to improve the system operations. The types of additional
investigated were clearwell, elevated, and ground. The locations varied based on transmission main
and neighboring utility water main locations.

3.4.3.1 DLTWTF Clearwell

As discussed in the Pump Station Capacity Improvements section above, changes to the HSPS and
clearwell configurations are required to meet the projected HSPS flows (140 - 167 MGD). This
provides an excellent opportunity to increase the storage capacity onsite at the DLTWTF.
Accounting for the proposed modifications to the existing clearwell structures, which includes
abandoning the two oldest clearwell structures (2.0 and 0.5 MG tanks) and the existing blending
chamber; repurposing the existing 7.5 MG clearwell to be a blending chamber; and constructing a
new 5.0 MG clearwell, replacing the proposed 5 MG tank with a new 13 MG tank would increase the
total storage capacity of the DLTWTF pressure zone to 31.5 MG exceeding the FAC requirements in
62-555.320(19)(a) and allowing for 4.5 to 5 hours of supply capacity should the treatment system
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be out of service. Black & Veatch recommends increasing the proposed additional storage at the
DLTWTF site from 5.0 MG to 13.0 MG. NOTE: if it is feasible to keep the 2.0 and 0.5 MG clearwells in
operation, that would reduce the new storage capacity from 13 MG to 12 MG based on effective
volumes of the existing clearwells. Figure 13 illustrates the potential location for the additional
clearwell storage. Black & Veatch also recommends collecting data related to the groundwater level
on the site in anticipation of the design of a new clearwell structure.

3.4.3.2 Other Storage Options

Black & Veatch also investigated options for installing additional storage within the DLTWTF
pressure zones in various forms; elevated, ground, and interconnect. Locations of the additional
storage were selected based on existing infrastructure such as large transmission capacity and the
locations of the existing RPSs. Table 11 summarizes the pros and cons of the various storage
options. The following briefly summarizes the information considered for each type of storage
option. More details on the analysis including relative costs comparisons are located in Appendix B
- Recommended Storage Improvements Workshop Presentation.

1. Clearwell Storage: Opportunistic based on the needs of the HSPS.
2. Elevated Storage Tanks (EST):

0 The addition of one 3.5-MG (Nebraska) composite elevated tank and one 2.0-MG (Broadway)
composite tank to float on the updated HGL

O Raise the elevation of the West Tampa and Palma Ceia tanks to float on the updated HGL

0 Replace the West Tampa and Palma Ceia tanks with larger and taller tanks to float on the updated
HGL

3. Ground Storage Tanks (GST):
0 Add 3.0 MG tank to the Northwest RPS
0 Replace the West Tampa Elevated tank with two 4.0 MG GSTs
0 Abandon the Palma Ceia RPS and EST
4. Interconnections:
0 Connect Tampa Bay Water (TBW) US301 interconnect to a new GST and pump station

O Install a new interconnect with Hillsborough County from either Northwest WTP or Lake Park WTP
in the northwestern portion of the system.
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Table 11 Additional DLTWTF Zone Storage Pro/Con Summary

STORAGE
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2. Elevated
Storage
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Storage

4. Interconnect
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POTENTIAL
POINT OF
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NOT IN HIGH
DEMAND
AREAS

SIZE LIMITATIONS

Y
MAX
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N

INCREASED / SAFETY
MAINTENANCE CONCERNS

Y
NEED
CONTRACTOR

COMMENTS

Small revenue
opportunity with
wireless utilities;

Potential for
additional site
due to size
limitations;

possible to add a
pump with the
tank to enable

operators to
force a tank turn
over

More easily
expanded than
EST or clearwell

options.

Increases
operational
complexity

Increases water
supply
availability /
reliability with
neighboring
utilities

Increases
operational
complexity

Requires
cooperation of
neighboring
utility

MARCH 2018
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3.4.4 Long-Term Plan for West Tampa and Palma Ceia Tanks

As part of the DLTWTF zone storage evaluation, Black & Veatch investigated the need and long-
term plan for the Palma Ceia and West Tampa Tanks as they are aging and below the HGL of the
distribution system. In addition, the Palma Ceia Tank is due for significant repairs and
rehabilitation (R&R). The following observations are from that investigation.

The West Tampa and Palma Ceia tank locations are ideally suited from a demand perspective.
They are located in high demand centers of the distribution system and in areas of projected
increased demands from redevelopment. The locations combined with the modified RPS controls
described above allow these RPSs to protect the system from low pressures due to high demands.

Although the tanks are not critical to the system from existing demands, the storage and pumping
capacity from each RPS is critical to meet FAC regulations and operational needs for the future
planning years. Removal of these tanks would require the replacement of the storage and
pumping capacity elsewhere within the distribution system. However, it is unlikely that available
locations exist within or adjacent to the high demand areas and would have less of an impact on
the potential low pressures in the areas of high demands.

Aerials of the tank sites show ample room at the West Tampa location for replacing the existing
tank with a larger and taller tank or to just raise the existing tank to float on the HGL of the
distribution system. However, there is limited space available at the more congested Palma Ceia
tank location. It would be more difficult to replace or raise the existing tank.

Black & Veatch recommends maintaining the West Tampa and Palma Ceia Tanks due to their
relationship with the high demand areas. These tanks are in ideal locations and removal of them
would have to be accompanied by replacement of their capacity at the same or other, likely less
effective, locations. Replacement tank cost estimates are approximately $7.2M each. When annual
maintenance costs are 50% or more of the replacement costs, the City should consider replacing the
tanks.

3.4.5 Effect of Elevated Storage on High Service Pumping Capacity

Increased storage within the DLTWTF zone allows for more of the peak hour demand to be
supplied from the tanks and the RPSs rather than from the DLTWTF HSPS, thus reducing the
criticality of the HSPS. Without additional storage within the pressure zone, the projected demands
will need to be supplied instantaneously from the HSPS, requiring the capacity to be approximately
167 MGD by 2035. However, the installation of two additional elevated storage tanks, Broadway in
the southeastern portion of the system and Nebraska in the northern portion of the system, would
decrease the HSPS capacity by 14 MG to 153 MG. A rough cost comparison included in Appendix B
indicates the additional storage option would likely cost about double the additional pumping

capacity.

3.4.6 Storage Improvement Recommendations

Black & Veatch recommends increasing the proposed new clearwell capacity identified in the 2017
David L. Tippin Water Treatment Facility Master Plan from 5.0 MG to 13.0 MG. Additionally, Black &
Veatch recommends installing two new elevated storages tanks (Broadway and Nebraska) to
provide system resilience. The basis of the recommendation for additional elevated storage is
discussed later in this technical memorandum. These tanks are not required based on State
regulations, but they would provide the additional benefits of protecting the system from transient
pressures, reducing the size of the DLTWTF HSPS, and allowing the Northwest, West Tampa and
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Palma Ceia RPSs to be taken out of service for maintenance as demands increase. The exact location
of the tanks should be investigated further.

3.5 WATER MAIN CAPACITY IMPROVEMENTS

3.5.1 Planned Improvements

The existing system has several distribution system improvements already planned for completion
prior to 2020. Those improvements include two new pipeline projects; the CIAC and KBar pipelines.
The CIAC pipeline is a 36-inch water main from the DLTWTF HSPS to just south of the Palma Ceia
RPS. The CIAC pipeline supplies additional flow to the portion of the distribution south of W.
Kennedy Blvd. and increases pressures to above the selected performance criteria of 40psi. The
KBar pipeline is located in the North Tampa pressure zone and connects two dead-ends increasing
looping and available fire flow while decreasing water age.

In addition to the two water main planned improvements, the TWD also has significant planned
improvements at the Morris Bridge RPS. The improvements include: 1) The addition of a low flow
pump (Pump 7) which will be able to pull directly from the DLTWTF pressure zone rather than
from the tanks; 2) the addition of new control valves which will allow Pumps 1-4 to pump south to
the DLTWTF pressure zone while Pumps 5-7 pump into the North Tampa pressure zone; and 3) a
bypass for the TBW interconnect around the two GSTs directly into the distribution system. These
improvements will be completed prior to 2020.

3.5.2 TPA and TIA Master Meters

Black & Veatch completed an investigation of the potential to install master meters at the Tampa
Port Authority (TPA) and the Tampa International Airport (TIA) to isolate the onsite water mains
and transfer ownership of those mains to the respective customers. The tech memo has not yet
been finalized. This is an effort to simplify maintenance of the water mains, which is complicated
due to access restrictions at these locations. The investigation showed that the water mains in the
TPA and TIA sites could be isolated from the system without significant impacts to the surrounding
distribution system. Therefore, installation of the master meters is assumed to be installed as part
of the system analysis and improvement identification.

3.5.3 System Assessment Summary

The updated system capacity analysis showed that much of the distribution system maintains
adequate minimum pressures throughout the entirety of a MDD and does not exceed the maximum
pressure criteria. The results of the system analysis are included in Appendix A as a series of
system maps and tank level figures showing the minimum pressures, maximum pressures, and
maximum velocities for the various system conditions analyzed. Quantification of compliance with
the minimum and maximum pressure criteria is presented in Table 12. The lowest pressures in
the system across the planning years are located in the western portion of the DLT WTF zone
surrounding the Northwest RPS and in the northern part of the DLTWTF zone near the boundary of
the New Tampa zone. High elevations at Busch Gardens and Lake Carroll result in low minimum
pressures as the result of low static pressure. Areas with high elevations and low static pressures
can be seen in Figure 7. Additionally, the southern portion of the DLTWTF zone between Kennedy
Blvd. and Gandy Blvd. also exhibit low pressures, however, these issues will be addressed by the
CIAC pipeline improvements.
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Table 12 Percent of the existing 2035 System Meeting Pressure Criteria

MINIMUM PRESSURES MAX. PRESSURES

1 Base MDD Analysis 99.84% 89.56% 47.63% 0.01% 0.00%
2 2020 MDD Analysis 99.83% 95.98% 42.82% 0.04% 0.03%
3 2025 MDD Analysis 99.81% 92.08% 35.58% 0.04% 0.03%
4 2035 MDD Analysis 99.68% 71.01% 22.76% 0.02% 0.01%

The updated system capacity analysis also reviewed pipe velocity and headloss criteria in an effort
to identify potential causes of any pressure issues throughout the system. The results of this
assessment showed that most of the distribution system operates well within the criteria range.
Quantification of compliance with the maximum velocity and headloss criteria for water mains with
a diameter equal to or great than 4-icnhes is presented in Table 13.

Table 13 Percent of the Existing 2035 System Meeting Pipe Criteria

MAXIMUM VELOCITY MAXIMUM HEADLOSS/1000’
SCENARIO NAME >10fps | >3ft/k-ft > 5 ft/k-ft

1 Base MDD Analysis 1.74% 0.18% 0.04% 3.08% 1.12%
2 2020 MDD Analysis 1.49% 0.23% 0.04% 2.31% 0.85%
3 2025 MDD Analysis 1.60% 0.20% 0.05% 2.60% 0.85%
4 2035 MDD Analysis 1.95% 0.28% 0.05% 3.45% 0.89%

3.5.4 Water Main Capacity Improvement Recommendations

Due to the overall performance of the distribution system after the operational changes described
above, the system assessment only resulted in the identification of a limited number of
improvements to address areas within the system exhibiting high headloss, as well as some areas of
low pressure which could be improved by the installation of new infrastructure. Figure 14
illustrates the location of the recommended improvements and Table 14 summarizes the extent of
the improvements. Note that these improvements are recommended regardless of the installation
of additional storage within the DLTWTF zone. Appendix C contains a more detailed description of
each project.

Table 14 Water Main Capacity Improvement Summary

PROJECT REPLACE / PROPSOED DESIGN PLAN
ID NEW DIAMETER LENGTH YEAR PROPOSED COMMENTS

As shown on Figure 19 2018 Already Planned
B New As shown on Figure 19 2018 Already Planned
12-inch 1 mile Reduces 2020 peak hour headloss gradient
CP003 Al e 16-inch 200 feet 2020 (headloss/1,000 ft) in the pipelines from 5.4 to 1.3
CP004 New 12-inch 1 mile 2025 >2.5 psi pressure increase
8-inch 800 feet Reduces 2035 peak hour headloss gradient from
€003 New 12-inch 2 miles 2035 15.1t0 4.9 in 2035

BLACK & VEATCH | Distribution System Improvements
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4. Fire Flow Capacity Improvements

In addition to meeting the MDD demands and pressures, the water distribution system must also
provide water during a fire event, known as fire flow (FF), and maintain minimum pressures
throughout the distribution system. The amount of fire flow required varies based on the Florida
Fire Code guidelines, which consider the structure’s size, use, and building materials. Typical
residential fire flow requirements range from a minimum of 500 to 1,500 gallon per minute (gpm),
typical commercial fire flow ranges from 2,000 to 2,500 gpm and industrial fire flow can exceed
3,500 gpm. Both the ISO and the American Water Works Association (AWWA) recommend the
maximum fire flow capacity provided by a distribution system to be 3,500 gpm. Providing more
than 3,500 gpm can require excessively large transmission systems and can results in poor water
quality in storage facilities. Water utilities should carefully consider and balance the fire flow
provided by the distribution system with water quality requirements.

4.1 AVAILABLE FIRE FLOW ASSESSMENT

The TWD Technical Manual recommends a residential fire flow of 1,000 gpm and a
commercial/industrial fire flow of 3,000 gpm with a minimum pressure of 25 psi. Table 15
summarizes the system assessment for available fire flow. Improvements were identified to
address the residential fire flow deficiencies as discussed further in this section. To be sensitive to
oversizing the transmission system and avoiding increasing water age within the system, Black &
Veatch recommends an analysis of the required commercial fire flow needs be conducted and
commerecial fire flow corridors be identified before commercial fire flow improvements are
planned. The results of the system analysis are included in Appendix A.

Table 15 Percent of the System Meeting Fire Flow Goals

COMMERCIAL /
RESIDENTIAL' INDUSTRIAL
SCENARIO NAME (1,000 GPM) (3,500 GPM)
1 Base MDD+FF Analysis 95% 61%
2 2020 MDD+FF Analysis 97% 62%
3 2025 MDD+FF Analysis 91% 51%
4 2035 MDD+FF Analysis 87% 50%

NOTE: increased coverage is due to the addition of the planned CIAC & KBar pipelines.
! Percentages of the system meeting goals is calculated from junctions located on pipelines 6-inches in

diameter and larger

4.2 RECOMMENDED FIRE FLOW IMPROVEMENTS

Thirty-three fire flow improvements were identified to ensure that 100% of the system served by
6-inch and larger pipeline, which is the minimum pipe size capable of serving residential fire flow,
met requirements through the planning year 2035. An additional six fire flow improvements were
identified to improve available fire flow conditions in commercial zones through the planning year
2035. Additionally, a previous study analyzed risk factors throughout the system, one of which
being adequacy of fire hydrant spacing. None of these areas corresponded with the fire flow
improvements referenced in this tech memo. Increased fire protection throughout the distribution

BLACK & VEATCH | Fire Flow Capacity Improvements
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system will occurs as the City continues the small diameter water main replacement program and
R&R program.

The fire flow improvement projects were generally identified and categorized into one of three
categories and are labeled as such in Figure 15, Table 16 and in Appendix C. The three categories
and their label logic (in parenthesis) are:

General (FFO-##) - projects to increase available fire flow resulting from long dead ends,
under sized or limited transmission capacity, or a long distance from existing transmission

capacity

Disconnects / New Connections (FF1-##) - projects to increase available fire flow,
primarily on dead-end pipelines, by connecting to nearby pipes, and/or increasing looping
in the direct vicinity of the project.

Pipe Size Flow Restrictions (FF2-##) - projects to increase available fire flow caused by
connections to or being in the immediate proximity of 2-inch and 3-inch diameter pipe
within the distribution network

Table 16 Fire Flow Capacity Improvement Summary

PROJECT REPLACE / PROPSOED LENGTH | PLAN YEAR | FF INCREASE
ID NEW DIAMETER PROPOSED (GPM) COMMENTS

FFO-01

FFO-02

FFO-03

FF0-04

FFO-05

FFO-06

FFO-07

FFO-08

FFO-09

FFO-10

FFO-11

FFO-12

32

Replacement 12-inch 2,100 2015 2,500 [BEECS [P ielin ALl
feet to 3,500 gpm
. 4,600 Increases FF from 1,200
Replacement 12-inch feet 2015 1,100 to 2,300 gpm
e 8-inch 1,250 2015 640 Increases FF from 600 to
feet 1,240 gpm
. 4,600 Increases FF from 670 to
Replacement 12-inch feet 2015 330 1,000 gpm
. 1,200 Increases FF from 1,400
New 12-inch feet 2015 1,140 t0 2,540 gpm
. . Increases FF from 1,900
Replacement 16-inch 1 mile 2015 1,250 to 2,750 gpm
e 12-inch 3,300 2015 450 Increases FF from 800 to
feet 1,250 gpm
Replacement 8-inch 800 feet 2015 400 LB RS [Pl EF i
1,210 gpm
REF e 12-inch 1,400 2015 330 Increases FF from 800 to
feet 1,130 gpm
. 1,100 Increases FF from 860 to
New 12-inch feet 2015 830 1,690 gpm
Replacement 8-inch 800 feet 2015 480 SRS AL
1,350 gpm
Replacement 8-inch 800 feet 2015 580 Increases FF from 910 to
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PROJECT REPLACE / PROPSOED LENGTH PLAN YEAR | FF
ID NEW DIAMETER PROPOSED

FFO-13 Replacement
FFO-14 Replacement
FFO-15 Replacement
FFO-16 Replacement
FF1-00 New
FF1-01 New
FF1-02 New
FF1-03 New
FF1-04 New
FF1-05 New
FF1-06 New
FF1-07 New
FF2-00 Replacement
FF2-01 Replacement
FF2-02 Replacement
FF2-03 Replacement
FF2-04 Replacement
FF2-05 Replacement
FF2-06 Replacement

12-inch

8-inch

12-inch

12-inch

8-inch

16-inch

12-inch

16-inch

6-inch

8-inch

20-inch

6-inch

12-inch

8-inch

8-inch

8-inch

8-inch

6-inch

12-inch

900 feet

1,900
feet

2,800
feet

600 feet

50 feet

120 feet

10 feet

10 feet

10 feet

20 feet

60 feet

10 feet

600 feet

2,500
feet
1,000
feet

300 feet

50 feet

2,200
feet

20 feet

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2025

2025

2015

2015

2015

2015

2015

2015

2015

INCREASE
(GPM)

220

890

630

270

2,070

510

4,170

1,430

2,900

590

250

1,600

3,780

2,360

1,510

4,190

2,280

1,750

3,110

COMMENTS

1,490 gpm

Increases FF from 780 to
1,000 gpm

Increases FF from 920 to
1,810 gpm

Increases FF from 920 to
1,550 gpm

Increases FF from 980 to
1,150 gpm

Increases FF from 380 to
2,450 gpm

Increases FF from 690 to
1,200 gpm

Increases FF from 1,030
t0 5,200 gpm

Increases FF from 1,100
t0 2,530 gpm

Connect 6-inch dead ends
for improvement of
neighborhood FF

Increases FF from 930 to
1,510 gpm

Connect 20-inch and 16-
inch dead ends for
improvement of
neighborhood FF

Connect 6-inch dead ends
for improvement of
neighborhood FF

Increases FF from 90 to
3,870 gpm

Increases FF from 120 to
2,480 gpm

Increases FF from 380 to
1,890 gpm

Increases FF from 430 to
4,620 gpm

Increases FF from 420 to
2,700 gpm

Increases FF from 410 to
2,160 gpm

Increases FF from 500 to
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PROJECT REPLACE / PROPSOED LENGTH PLAN YEAR | FF
ID NEW DIAMETER PROPOSED

FF2-07

FF2-08

FF2-09

FF2-91

Replacement

Replacement

Replacement

Replacement

8-inch

8-inch

8-inch

6-inch

20 feet

2,300
feet

1,100
feet

700 feet

DISTRIBUTION SYSTEM IMPROVEMENTS | City of Tampa

2015

2015

2015

2015

INCREASE
(GPM)

1,450

3,940

4,350

770

COMMENTS

3,610 gpm

Increases FF from 480 to
1,930 gpm
Increases FF from 640 to
4,580 gpm
Increases FF from 550 to
4,900 gpm

Increases FF from 980 to
1,750 gpm

MARCH 2018
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5. Resilience and Reliability Improvements

Resilience is the capacity to recover quickly from a negative event. In the case of water utilities, a
negative event can come in many forms due to both acute shocks and chronic stresses from
anything from security threats to storm surges from hurricanes to power outages.

5.1 RESILIENCE AND RELIABILITY GOALS

For this Potable Water Master Plan, resilience and reliability needs were assessed from the acute
shock perspective of losing one of the TWDs major facilities. Several scenarios were analyzed to
determine if the distribution system has sufficient redundancy to be resilient to single asset failures
at the DLTWTF and each of the RPSs in both the existing system and in 2035 under MDD.
Improvements were identified with the goal of creating complete redundancy for each facility. The
results of the system analysis are included in Appendix A.

5.2 RECOMMENDED RESILIENCE IMPROVEMENTS

5.2.1 Interbay RPS

The Interbay RPS is the sole source of water for the South Tampa pressure zone, however, thatis a
recent development due to the closing of several valves along the Gandy Blvd. that created a
pressure boundary. Should the Interbay RPS fail, those same valves could be opened and the zone
could be absorbed into the DLTWTF zone and supplied by the DLTWTF and other RPSs. To make
that process more seamless and less manually intensive, Black & Veatch recommends installing
check valves along the pressure zone boundary, which would automatically open if the pressures
within the South Tampa pressure zone were less than the pressures within the DLTWTF zone.
These valves should be equipped with sensors to alert the operations staff should they be active
and opened.

5.2.2 Morris Bridge RPS and 54-inch Transmission Main

With the addition of the planned improvements at the Morris Bridge RPS and the TBW
interconnect, the RPS is now completely redundant, and no new improvements are recommended.
If the RPS fails, the bypass for the TBW interconnect can then supply the North Tampa pressure
zone with up to 40 MGD directly or the valves isolating the North Tampa zone can be opened and
supplied by the DLTWTF zone.

Similarly, if the 48-inch/54-inch transmission main, which normally supplies flow the Morris
Bridge RPS, fails, the TBW interconnect can be activated and used to supply the pressure zone.
Depending on where the break occurs, Pumps 1-4 can also discharge south to absorb the portion of
the DLTWTF zone isolated from supply.

However, should the TBW interconnect be used on a regular basis as a water supply source, the
built-in redundancy would be lost. Should this become the base Black & Veatch would recommend
installing a water main parallel to the 48-inch/54-inch water main that supplies the Morris Bridge
RPS. This project has been included in the CIP and should be implemented if the TBW interconnect
becomes a normal supply of water to meet the system demands.
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5.2.3 Northwest, West Tampa and Palma Ceia RPSs

The Northwest, West Tampa, and Palma Ceia RPSs have complete redundancy under the existing
system demands. However with the increased demands in 2035, the RPSs become more critical.
Losing any of the three RPSs during a MDD means the distribution system may not meet the City’s
minimum system pressure criteria; however, the system remains in compliance with minimum
regulatory pressures. Additional elevated storage or a new RPS would allow for complete
redundancy for 24-hours for the West Tampa and Palma Ceia RPSs and would increase the
resilience of the distribution system. A discussion of the benefits of elevated storage versus a new
RPS with ground storage is included in the DTLWTF storage options section above.

One additional water main improvement project is needed in addition to the new storage to
increase east-west transmission capacity for complete redundancy of the Northwest RPS as shown
in Figure 16. The water main improvement project consists of a combined 7,900-ft of 16-inch and
20-inch pipe along Hillsborough Ave.

5.2.4 DLTWTF High Service Pump Station

An event that resulted in the inability to operate the DLTWTF and associated HSPS would have the
greatest negative impacts to the operation of the system. It is assumed that TWD would
communicate with customers to request reduced water consumption during this type of scenario to
keep demands to ADD conditions or less, rather than MDD. Based on this assumption and a 24-hour
DLTWTF failure scenario, the TWD could make the following system configuration changes:

e The TWD would activate all of the interconnections with neighboring utilities allowing for a supply
of 70 MGD from Tampa Bay Water (40 MGD at Morris Bridge and 30 MGD at US301).

e  Pumps 1-4 at Morris Bridge would be activated to pump south into the DLTWTF pressure zone.
This would provide around 40 MGD to the DLTWTF zone while the North Tampa zone relies on the
storage volume of the two tanks.

e The supply to Interbay and Morris Bridge RPSs would stop or be reduced to about 0.5 MGD based
on 2035 ADD.

Under these conditions and without additional supply and/or storage in the DLTWTF zone, the
system could meet the existing ADD for 24 hours, but would still need an additional 5.5 MGD by
2035. The additional supply can come in the form of additional storage or additional
interconnections with neighboring utilities. Black & Veatch recommends a combination of
additional storage, which will also increase redundancy of the RPSs, and an additional 6 MGD
interconnect with Hillsborough County or Tampa Bay Water.

Figure 17 illustrates the location of the Hillsborough County and Tampa Bay Water transmission
mains which are the preferred interconnect locations. One such location could be with Hillsborough
County just north of the Northwest RPS. The interconnection flow could discharge directly into the
distribution system, if feasible based on the County’s operational pressures, or into the Northwest
tank. Note that this option requires negotiations and cooperation with each utility.

5.2.5 Recommended Resilience Improvement Summary

To achieve full redundancy of each RPS and tank within the distribution system Black & Veatch
recommends: 1) 6,000-ft of 20-inch and 1,900-ft of 16-inch water main along Hillsborough Ave; 2)
One 3.5-MG and one 2.0-MG elevated storage tanks; and 3)An additional 6 MG interconnection, likely
with Hillsborough County.
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6. Water Quality Analysis

The water quality analysis consists of a hydraulic water age analysis to iteratively refine the
proposed capacity, fire flow, and resilience improvements to ensure that the improvements do not
detrimentally affect the water age and thus the potential water quality of the distribution system.

6.1 EXISTING SYSTEM WATER AGE

A water age analysis for the base year (2015) was performed as part of the distribution system
analyses to set a baseline for comparing to water ages in future planning year analyses. As part of
the water age analysis, tank mixing model parameters were assumed based on tank volume and
inlet/outlet configuration and assigned to storage tanks as summarized in Table 17.

Table 17 Tank Mixing Models

Morris Bridge First in / First Out This models the flow through the tank similar to “plug flow” with no
mixing and where the first water to enter the tank is the first to leave
the tank. This was selected because each of the ground storage tanks
3 Northwest First in / First Out have separated inlet and outlet pipes.

2 Interbay First in / First Out

This models a completely mixed tank where all water that enters the
tank is subsequently and completely mixed with the water already in
the tank. This option was selected due to the relatively small size of
5  PalmaCeia Complete Mix these tanks and the high flowrate at which these tanks typically fill.

4 West Tampa Complete Mix

Generally, the model results show that the water age of the existing system is less than 5 days with
small pockets around the tanks with ages up to 10 days. Additionally, the water age in each of the
small pressure zones is in the 5 to 10 day range. This is attributed to all of the supply to these small
zones going through the ground storage tanks. The results of the system analysis are included in
Appendix A. It is important to note that though water age is commonly used to water quality
analysis, it has limitations and should be used to check the impacts of new improvements. It is not
uncommon to have poor correlations between water age and chlorine residuals due to the
numerous factors affecting chlorine consumption. Black & Veatch would recommend a full water
quality calibration with chlorine residual or a surrogate sampling to truly understand the water
quality of the distribution system.

6.2 IMPACTS OF PROPOSED IMPROVEMENTS ON WATER AGE

Most of the proposed improvements have negligible impacts on water age with the exception of the
proposed Broadway EST. This improvement increases the water age in the southeast portion of the
system to approximately 10 days, which is an increase of 5 days. Additionally if determined
appropriate during design, the tank could be designed with a motorized isolation valve and pump
to force turnover during low demand periods. The phasing of the tank should also coincide with
increased demands throughout the DLTWTF zone and not be constructed before the system
conditions warrant it to avoid potential water age/water quality impacts.
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7. Summary of Recommended Improvements

Black & Veatch has identified a number of recommended improvement projects to not only address
the regulatory and traditional performance criteria such as storage and pumping capacity,
pressures, and fire flow, but also to increase the resilience of the distribution system due to
potential asset failures. These recommended improvements will be combined with the R&R
improvements identified in Phase 700 of the Potable Water Master Plan to create a comprehensive
capital improvement plan (CIP). Figure 19 shows the compilation of recommended improvement
projects, and Figure 20 and Figure 21 show the proposed 2035 system conditions once projects
have been implemented.

7.1 PRIORITIZATION AND IMPLEMENTATION OF IMPROVEMENTS

Improvements were identified through planning year 2035 based on the available population
projection information, and then a phased implementation schedule was created based on the
intermediate planning year demands. However, demand projections are constantly changing and
can cause a project to be needed before or after the initially identified planning year. Therefore, a
trigger based on demands, operational conditions, etc. was identified for each recommended
improvement. The prioritization summarized in Table 18 will be further refined with the TWD
during a CIP prioritization workshop prior to finalizing the improvements for the City’s CIP.

7.2 SUMMARY OF RECOMMENDED IMPROVEMENTS

Table 18 Facility Criticality Assessment with Improvements

PROJECT PROJECT PROJECT ANTICIPATED
n PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

CIAC Water Main As shown on Figure 19 Planned Capital 2017
B KBar Water Main As shown on Figure 19 Planned Capital 2017
Morris Bridge RPS - .
C Upgrade Piping and pump upgrades Planned Capital 2017
B, NW and MB Installation of sleeve valyes with flow Capital:
1 Tank Inlet Sleeve control functions at the inlet to the Tank turnover / Operational 2019
Interbay, Northwest and Morris DLTWTF Flows i s
Valves . flexibility
Bridge Tanks
DLTWTF Discharge Increase DLTWTF.HSPS discharge . Operational /
2 pressure to 70 psi; slowly / Min pressures 2018
Pressure . Controls
incrementally
Modify the NWRPS, WTRPS and
. Increased .
RPS controls PCRPS to operate during peak . Operational /
3 modifications demand periods rather than time of IS Controls 2018
2 DLTWTF HSPS
day
DLTWTF Blending Demo 2.0 MG and 0.5 MG clearwe.lls, 3
Chamber convert 7.5 MG clearwell to blending  Condition of the R&R and
4 ! chamber, install new 13.0 MG existing . 2020
Clearwell and Expansion
HSPS Upgrades clearwell, demo pumps 1-6 and clearwells
Pe install new 140 MGD HSPS
Install additional pumping capacity at ~ DLTWTF Performance
5 HSPS Expansion the new HSPS building total new Pressure Zone Criteria: Pump 2030
capacity = 153 MGD Demands Capacity




City of Tampa

u PROJECT NAME

Northeast
(Nebraska) EST

Southeast
(Broadway) EST

Commercial Fire
Flow Study

South Tampa
Check Valves

Hillsborough
10 County
Interconnect

West Tampa and
11 Palma Ceia Flow
Meters

RPS Power

12 .
Monitors

DLTWTF Clearwell
13 Groundwater
Level Study

Water Quality
14 Model Calibration
Study

R-01 Hillsborough

15 Ave WM

PROJECT
DESCRIPTION

Installation of a new EST in the north
portion of the DLTWTF

Installation of a new EST in the north
portion of the DLTWTF

Perform an analysis of the required
commercial fire flow needs be
conducted and commercial fire flow
corridors be identified

Install check valves along South
Tampa Pressure Zone (along Gandy
Blvd)

Interconnect with Hillsborough
County in the northwest portion of
the system either directly into the
distribution system or the Northwest
Tank

Install flow monitors on the effluent
side of the West Tampa and Palma
Ceia RPS’s and connect to the data
historian

Install power monitors on all RPS
equipment and connect to the data
historian

Collection of data related to the
groundwater level on the site in
anticipation of the design of a new
clearwell structure

Collect water quality data throughout
the system in order to conduct a
calibration of the existing water
quality model

6,000-ft of 12-inch pipe along
Hillsborough Ave.

PROJECT PROJECT ANTICIPATED
TRIGGER TYPE DESIGN YEAR

greater than
135 MGD

Expansion

DLTWTF
Pressure Zone
Demands
greater than
130 MGD

Resilience

DLTWTF
Pressure Zone
Demands
greater than
135 MGD

Resilience

Fire Flow

Stud
Demands i

Opportunistic Resilience

DLTWTF
Pressure Zone
Demands
greater than
140 MGD

Resilience

Operational /

Data Collection
Controls

Operational /

Data Collection
Controls

DLTWTF
Blending
Chamber,
Clearwell and
HSPS Upgrade
Project

Capacity

Water Quality Study

DLTWTF
Pressure Zone
Demands Resilience
greater than

125 MGD

2025

2030

2018

TBD

2030

2018

2018

2018

2018

2025
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PROJECT PROJECT PROJECT ANTICIPATED
u PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

16

17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

CP003

CP004

CP005

FFO-01
FF0-02
FFO-03
FF0-04
FFO-05
FFO-06
FFO-07
FF0-08
FFO-09
FFO-10
FFO-11
FFO-12
FFO-13
FFO-14
FFO-15
FFO-16
FF1-00
FF1-01
FF1-02
FF1-03
FF1-04
FF1-05
FF1-06
FF1-07
FF2-00
FF2-01
FF2-02
FF2-03
FF2-04
FF2-05

12-inch; 1 Mile
16-inch; 200 feet

12-inch; 1 mile
8-inch; 800 feet
12-inch; 2 miles
12-inch; 4,600 feet
8-inch; 1,250 feet
12-inch; 4,600 feet
12-inch; 1,200 feet
16-inch; 1 mile
12-inch; 3,300 feet
8-inch; 800 feet
12-inch; 1,400 feet
12-inch; 1,100 feet
8-inch; 800 feet
8-inch; 800 feet
12-inch; 900 feet
8-inch; 1,900 feet
12-inch; 2,800 feet
12-inch; 600 feet
8-inch; 50 feet
16-inch; 120 feet
12-inch; 10 feet
16-inch; 10 feet
6-inch; 10 feet
8-inch; 20 feet
20-inch; 60 feet
6-inch; 10 feet
12-inch; 600 feet
8-inch; 2,500 feet
8-inch; 1,000 feet
8-inch; 300 feet
8-inch; 50 feet
6-inch; 2,200 feet
12-inch; 20 feet

System
Pressures

System
Pressures

System
Pressures

Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic
Opportunistic

Opportunistic

Capacity

Capacity

Capacity

Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow
Fire Flow

Fire Flow

2020

2025

2035

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2025
2025
2018
2018
2018
2018
2018
2018




City of Tampa | DISTRIBUTION SYSTEM IMPROVEMENTS

PROJECT PROJECT PROJECT ANTICIPATED
n PROJECT NAME DESCRIPTION TRIGGER TYPE DESIGN YEAR

FF2-06 8-inch; 20 feet Opportunistic Fire Flow 2018
50 FF2-07 8-inch; 2,300 feet Opportunistic Fire Flow 2018
51 FF2-08 8-inch; 1,100 feet Opportunistic Fire Flow 2018
52 FF2-09 6-inch; 700 feet Opportunistic Fire Flow 2018
53 FF2-91 12-inch; 4,600 feet Opportunistic Fire Flow 2018

BLACK & VEATCH | Summary of Recommended Improvements
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Hydraulic Model Results



Table of Contents

1.

Existing System Capacity Assessment FiSUres .........cccivceiiiiieeniiiineniniineninieeesiniensssnsennes 5
1.01 Ex.Base Year Minimum Pressuresl23 4.......cocoiiiiiiiiiiiieinieie e 5
1.02 Ex. Base Year Maximum PreSSUIES ......ccccceeeriimieeriieieenineressrneeessneeeessneeessnneeesanneeens 6
1.03 Ex. Base Year Maximum VelOCities ........ccecueeiieiriiiiiiierieesee et 7
1.04  EX.Base YEar TanK LEVEIS .......cooeiiiiiiiiecee ettt 8
1.05 EX. 2020 MiNiMUM PIrESSUIES ....eetiiiiiiiieririeeerireeeessreressnreeesamneeeesanneeesesneeesannneeesannneenas 9
1.06  EX. 2020 MaxXimuUm PrESSUIES .....ccceicuererririreeiiieeeeireeeessreressireeessnreeessneresssnrenesemnees 10
1.07  Ex. 2020 Maximum VEIOCIHIES .....ccevvueerieeriiiieiiieniiesite ettt sree ettt esreesbeeesaeee e 11
1.08  ExX. 2020 YEar Tank LEVEIS .....coieiiiiiiiieeciec ettt ettt sttt 12
1.09  EX. 2025 MiNiMUumM PrESSUIES .....cciiiiiiiiiiiiieeiieiiiteee et e e 13
1.10  EX. 2025 MaxXimum PreSSUIES .....ccciiiiiimiiiiieiiiiiiiiteee et srrrte e e e s sennree e e e e 14
1.11  Ex. 2025 Maximum VEIOCIHIES .....ceevueiriiiiiiieiiieniee sttt ettt ettt e sbeeesare e 15
1,12 EX. 2025 TANK LEVEIS ..ooiiuiiiiiiieiee ettt ettt sttt ettt st esbee e 16
1.13  EX. 2035 MiINiMUM PrESSUIES ....oviiiiiiiiiiiiiiieiiiiiec it srae e sara e 17
1.14  EX. 2035 MaxXimum PreSSUFES ......ccoviiiiiiiiiiiiiiiiiiiiiie e rae e s 18
1.15  Ex. 2035 Maximum VEIOCIHIES ...c..eevierieriiiiiiiiiieeeeeie ettt s 19
1.16  EX. 2035 TaNK LEVEIS ...eoomiieieeieeieet ettt 20

Existing System Fire Flow Assessment FISUIes .......cccccceiiiiireeemeeccciiiiineeeneessseissseneennnnnes 21
2.01 Ex. 2035 Available Fire Flow - Residential .......ccccccoveerieriiiiiiiniinieeeeeenee e 21
2.02 Ex. 2035 Available Fire Flow - Commerical ........cccoooeeriiiiiiienieiecceeeee e, 22

Existing System Water Age Assessment FIgUres ........cccccieeiiieniiiinieniicnieeicnienisnnenn. 23
3.01 Ex. Base Year Water Age ASSESSMENT ..ccciiiiiiiiiiiii e 23
3.02  Ex. 2035 Water Age ASSESSMENT c.iiiiiiiiiiiic e 24

Additional DLTWTF ZONEe STOrage ....cccucceiieeuriiiienniciinnnissiinnsssssssnssssssssssssssnsssssssnssssssennnns 25
4.01 Elevated Storage Options Minimum PreSSUres ......ccccccoveecciieeeeeeeeicinieeeeeeeeesvvnneeeeens 25
4.02 Elevated Storage Options MaxXimum PreSSUIES.......eeeeeeeeeecuieeeeeeeeeiiinreeeeeeeeesnsssseeeeens 26
4.03 Elevated Storage Options Maximum Velocities.......cccccceveecriiieeeee e, 27
4.04 Elevated Storage Options TanK LEVEIS .....ceeeieeeiiiiiiiie et 28
4.05 Ground Storage Options MinNiMuUM PreSSUIeS ........eeeeeeeiecciiieeeeeeeeciiireeeeeeeeesnveneeeeeens 29
4.06 Ground Storage Options Maximum PreSSUIES ........eeeeeeeeeeciiieeeeeeeeiiinreeeeeeeeesnveseeeeeens 30
4.07 Ground Storage Options Maximum VelOCIties ......ccceveveiveeiriiiieeiiiee e 31
4.08 Ground Storage Options TanK LEVEIS ......eeeeiieeicciiiiieieee et eeeireree e e 32
4.09 Interconnection Options MiNiMUM PreSSUres ..........eeeveveveieieeeeieeeeieeeeeeeeeeerererereeeeeeees 33
4.10 Interconnection Options MaxXimum PreSSUIeS ..........eeeveeeeerereeeeeeeeeeeeeeeeeeeeerererereeeeeeees 34

4.11 Interconnection Options Maximum VeloCities .......cccccevciieiiiiiieiiiiee e, 35



4.12 Interconnection Options TanNK LEVEIS ......ceeeiiieiciiiiiiiiie e 36

Proposed System Capacity ASSESSMENT .....cccccieiiieeiiiiiiniiiiireiiiieneiiiienesiriensssessenssssseens 37
5.01 Proposed Base Year Minimum PreSSUIES ......uuvieeeeeieiciivieeeeeseisinireeeesessssssnnnssssssnnnns 37
5.02 Proposed Base Year MaxXimum PreSSUIES ........ueeeeeeeeeeciiivieeeeeeeescireeeeesesssssssssssessssesnns 38
5.03 Proposed Base Year Maximum VElOCIties ......ccccueveeeiiiciiiiiiie e cccciiiee e e ecciveee e e e e 39
5.04 Proposed Base Year Tank LEVEIS ........eeeiiiiiiiiiiiiiie ettt e e e e ecvnae e e e e e 40
5.05 Proposed 2020 MiNimMUM PrESSUIES ....cccccecccciuiiieeeeeeeiiiiieeeeeeeeesnnreseeeeeesssnsssssssassssnnnes 41
5.06 Proposed 2020 Maximum PrESSUIES ......cccccccirieiieeeeeeiiiiiieereeeeesissreeeeeseesssnssssesesssessnnes 42
5.07 Proposed 2020 Maximum VElOCItI€S .....ccceeccciiiiiieeieciciiieee e e cccireee e e e e ecvrree e e e e e eanes 43
5.08 Proposed 2020 Year Tank LEVEIS .....ccocciiiiiiiiie ettt ee st e e esvae e saane e 44
5.09 Proposed 2025 MiNiMUM PreSSUIES ...c.ceeiecieeeiriieeeeeiieeeessieeeessseeeesssseeesssssessssssnesssns 45
5.10 Proposed 2025 MaXimMuUm PreSSUIES ......cccccveeeriiveeesiireeeesiieeessssseeessseeessssesssssnesesns 46
5.11 Proposed 2025 Maximum VEIOCITIES .....eeeivcieeiiiiiiieeiiiiee ettt ee s esvaee e 47
5.12  Proposed 2025 TanK LEVEIS .....ccoccuviiiiiiiiei ettt e et e s s e e s svae e e 48
5.13  Proposed 2035 MiNiMUM PreSSUIES ...c.eeeircueeeiiiieeeeeiieeeesirreeesssneessssseeesssssessssssnesssns 49
5.14  Proposed 2035 MaXimuUM PreSSUIES .......ccccvueeeeriiveeesiiieeeesireeeesisseeesssseeessssssessssssssenns 50
5.15 Proposed 2035 Maximum VEIOCITIES ......eeivciieiiiiiieie ettt ere e eeaaee e 51
5.16  Proposed 2035 TanK LEVEIS .....cccccuiieiiiiiiee ettt ettt e eetre e st e e e ebane e e 52

Proposed System Fire Flow Assessment FIgUres ...........cccoviireeemenerciiirnineenneeesessseeneennnnnes 53
6.01 Proposed Base Year Available Fire Flow - Residential ........ccccccoveiieiiiiiieeeiiieeeccieenn, 53
6.02 Proposed Base Year Available Fire Flow - Commerical......ccccccevvicviieeeeeieccciieeeee e, 54
6.03 Proposed 2035 Available Fire Flow - Residential .........cccoovveeeeiiiiiiiieeeeieeecireeee e, 55
6.04 Proposed 2035 Available Fire Flow - Commerical ........cccoovvveeeeiiiiiiiieee e, 56

Proposed System Resiliency and Reliability Assessment .......cccccovveiiiiieeiiiiienicnnnnnnnenn. 57
7.01 Proposed 2035 Morris Bridge RPS Failure Minimum Pressures ........cccccceevecvvveeeeennnn. 57
7.02  Proposed 2035 Morris Bridge 54-inch Failure Minimum Pressures .........cccceevvveeennn. 58
7.03  Proposed 2035 Interbay RPS Failure Minimum Pressures ........cocccvvveeeeeeecccnveeeeeeeenn. 59
7.04  Proposed 2035 Northwest RPS Failure Minimum Pressures .........ccoccceeeeeeeecvvveeeeeenn. 60
7.05 Proposed 2035 Palma Ceia RPS Failure Minimum Pressures .........cccccceeeeevecvvveeeeeennn. 61
7.06 Proposed 2035 West Tampa RPS Failure Minimum Pressures.........cccccceeeeeecvvveeeeeennn. 62

Proposed System Water Age Assessment FIUIes .........ccooiiiieemeiiiiiiniinieensessiiinniineesseees 63
8.01 Proposed Base Year Water Age ASSESSMENT ......ceeiiieiiiiiiieieeeeeecriieee e e e eeeirrreeee e e e 63

8.02 Proposed 2035 Water Age ASSESSMENT ...ccccveeiiiciieeeiiiieeeeciteeeestreeessreeeessreeeessaaeeeeans 64



,I/' """ v '._'.‘ T":d:— g}: .
Soanl f0g e Rl T z
4 L Ak O S 4 S ¢
,/ - v & p TR S vk 4 bt T4
/. N ..- * el I/ o, ._.‘c‘ v
/ S PR B 44 gt s, ®
! K £4 T > X
/ R P o dhe o 5,
J . s 3 ..:. o ’, ... o » ...-
/ . LRy . c':.‘g.'- . s‘
/ 3 %
/ e O W
/ 3 y
A o !
L ‘e N s
T A . .f ‘
ST % AV 3 Iy 4 A
-/ .S o & r:"l'-h- :(
i e ¢ . o
! [ VG =
I g . =
s W] K .. et
. :._'. 'ﬂ}.‘v_l - l‘" : :I
KU N2y © IO Rl e L ™ B y
"!Q‘gn ‘?“é-‘f;.'. %1 P ) e . L7
L A .3'._: " f.‘.'ﬁ NS S
blel bt > 2 ° _t H
T ek . s el
g-.gftk‘é . -t .
¥ wn
Jr e e A H
._."{, 3 & I
. :;:-—.. 4 . o 2ot I—-.: 2 ‘ 1
R N D T - ol |
J e p e oM . » soomes ¢! '”:. K X ”i_.. i‘
DAY KGN o TR RIS 4N > RN N N
e @ & % Al 2 IR /N
PR b ' W - - i s L) e < N
i S Bl Wy T e \
%;F :m th AW P O 3 " |3 "i; N ] i
-,f.:.,. I3y ' “_--g -. ‘.l... , T . - . . ]
32 . -.""__ U Bl o 218 ', . wlositios s g K e .
A e S H H o , M LA Ny 0
M S Y o8 et X & : .. ;e i
E{ =y, o ;é__‘; s @ '-a@ ML 111 /.(\,-,‘:» : .
F - P 1] . .~ baals v .2 I
W ! M, ] R ; s33iope efJE fatif 074 == . T '
i 2 R 2§ - i s U ,
rasws sia LA o . * H it had
%"'%:' .—J l § . ™y R 7;'- b3
e = . i E R SE LT e . .
v PS. K R R K ‘J,. NS
AR H g HAE N L 0 R i
Tl M X% A ‘r L'\Is . ,/,o g ..!
4 HaiH I 2l PPttt & 0
e L BT sl WY
) : XA H L R |
& s ¢ LA T % t . o A !
= e N !- . 1:\:;\ gl -l-.1 } )
r PS \{* N, A ; - . !
= o N s ey /
. oY », y 1 / . " : ™ o /,
og? { W ,' H . -, /
¥ : ' N .![-, g = It /
(a3 2 -t N\ y e
,—h- S o (S R I : N
SW AP s 1
s E i N W‘%’E
(324 3 N, e—ee
v:,.ﬁ.?_-. : N Y ¥ s
L~ .'! 5 t] ":l" Y
“iv At 1inch = 14,000 feet
14 JEaledt Y
¥ '. ':‘
;’ = y 0 7,000 14,000
i == AN Feet
",/l{l ;" ‘f‘.\
U N Sources: Esri, DeLorme, USGS, NPS
- WTP MIN_PRESSURE Diameter CITY OF TAMPA
® Below 20 psi <12-inch Potable Water Master Plan
Pump Stations *20-25psi 12~ 16-inch .
25-30 psi =16 - 2.4-|nch Flgure 1 _01
Ground Storage Tank * 30 - 40 psi ==> 24-inch
BLACK & VEATCH 5020 na Moo aampe Base Year 2015
o Building a world of difference: % Elevated Storage Tank ©75.-85 psi CaService Area MDD with 24HI’ EPS
® Greater than 85 psi Minimum Pressures




1inch = 14,000 feet

0 7,000 14,000
T E——

Feet

Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

I@ WTP
Pump Stations

. Ground Storage Tank

#\ Elevated Storage Tank

MAX_PRESSURE Diameter
® [ ess than 20 psi < 12-inch

® 20 - 25 psi 12 - 16-inch
25 - 30 psi @=16 - 24-inch
30 - 40 psi > 24-inch

* 40 - 50 psi South Tampa

* 50 -75 psi New Tampa

® 75 - 85 psi CaService Area

® Greater than 85 psi

CITY OF TAMPA
Potable Water Master Plan

Figure 1.02

Base Year 2015
MDD with 24Hr EPS
Maximum Pressures




§ e

L “l 1
yir—dla T
=== ==

IS

HCTUTIT A

, Building a world of difference:

% Elevated Storage Tank ®====== Greater than 10 fps

= i
i = PS Rl L )
; |l F 1inch = 14,000 feet
!/ A
| 0 7,000 14,000
i ‘\ Feet
I l/ ‘f‘.
I~ "'-; \’\\ Sources: Esri, DeLorme, USGS, NPS
Max. Vol CITY OF TAMPA
ax. Velocity South T
e wre Loss than 21 U em 1 potable Water Master Plan
y . n < fps New Tampa
S - #am [ sonos e Figure 1.03
Ground Storage Tank 3-5fps
BLACK & VEATCH e 5-101ps Base Year 2015
MDD with 24Hr EPS

Maximum Velocity




Tank Level (ft)

1.04 - Existing Base Year MDD 24EPS

40
DLTWTF Peak Flow = 137 MGD @ 65 psi
DLTWTF Avg Flow = 106 MGD @ 65 psi
35
-------------------\
I' “
- cofemoacacaaeoooooen
30 SN e \
I *, "l“ \\ ‘\ ———————————————————————————————
PRNY -
" ! . N e ,m,,mwn«w-«vm«vn“”m"‘“""%‘ CAMVLIINVE
r ' --------------: L X N N N N N N N N N N N N N N N N N N N N N N N KW W W W ¥ ¥ ¥ )
25 ! ! ~z” - N “-'\_
7 7 - \ N
[ ! e N N
s a» o> =t o> e e \\ --A:r
\\ /
20 -— - -— - L—
---~~‘ ———”‘ et cecaca=="
‘\\ _o‘—
\\ ‘—’—
S -
~ -
15 S=s e==""
~~~-—“‘—
10
5
0 T T T T T T T T T T T 1
o o o o o o o o o o o o o
o o~ < Vo] 0 o o~ < e} [ee] o o~ o
— — — — — (o] (g\]

- == T-IB (ft) e T-NW (ft)  eeeeee T-MB-W (ft) = == T-MB-E (ft) = == T-PC (ft) - == T-WT (ft)




[T = PR & .
! L U S . -
VAR S o s TN Teeg = .
/ et ~e - " H . .. .
,/ -t : e 2" L)
/. “ ...-p -_.:- I/ L ..-‘C‘ o
/ Sl iy od 74 adiv Cam, ®
! K £+ T >y N
/ = tetlen gl . s,
) At N o’ ) 4 3ladd TR
/ . LRI Gt 0 I ST
/ 3 %
/ s & ¥ I
I/ 3 ‘l’
e A !
,'/ .." 3 [
P FR . " k!
ST % AV 3 Iy 4 A
-/ .S o o & ey .,(
! M o : o
I ot ~ : Vi
P W] o .. e
o EA T ?7.3"'-' — i% NP 7, L
o o] 2 1Y Ty I : R 1 i T
Wil ca N B 0 o AT L7
RSt e bl s
AR ] Pali) L
T ey N B =
g'.g{t.\g‘}: o - .
s peorg
S e A i
._."{, 'Y ] |
R T o = ) d
e ST st 1 HEL T
J e p e oM . » soomes ¢! '”:. K X ”i_.. i‘
LR KL S R AR 4 %y O ! "~ S N,
e @ 2o i . N 1N VRN
PR b ' W - - i s L) e < N
i ST Al Wy 8T e \
o I T o L e a
':0'.. o« W EG Y ' -..: hd ‘.‘... o [ - . . ]
ahid . o I 8T A o a o 'l of 133 otestite 0 3 K e .
A e S H H o , M LA Ny 0
AL L S Vol ot R R : . e }
?}f < el I8 TS o5 PO o0 A X 3 e sy .
— - e s R B .-} M -l 1 Y P : i
. Pty ohe Postlesesm , . 3 ? . |
W ! M, ] R ; s33ope efJE fati 074 = . T '
[N 2 g 2 3 & i : JR 1 1
rasws sia LA o . N . t had
S ] i o B 1] .
e = . i : IR B L . .
.‘\ . PS. R e X K !’, .: 4
y HA ifiis. fely b el 7 B -4
_} [ 3 Sy % R G I" o L.‘II’\ - ‘N '/" .. .u,"
- fai g ! e N . .
Lk o : ] e WLIRIRNY * '
0 3 -\ £ 3 ‘,’-Ic .’ N . Oy ‘-;_:__ |
= § A " NI Y v | N :
= NN I N\ i
< 7S o S S ! 1 D
fv s by [ A oo =2 oy H !
. oY Ly y 1 / . " : ™ 5 /,
ol f Y K : . - ;
¥ 4 ' i .![-, g = It /
o 3 3 et NS : T
~§i- s Jf T e 14 N
LA 1) P o s 1
iy o i A K O —--—- W<€>>E
Za=hin - v, e !
A ] \ L
K 2L i p) g
“iv At 1inch = 14,000 feet
74 St LY
¥ '. '..:.
¥ = 1 0 7,000 14,000
o \ Feet
l‘,’/’ .S .
) ’.ﬂ'vx \’\ Sources: Esri, DeLorme, USGS, NPS
Wi wrp MIN_PRESSURE Diameter CITY OF TAMPA
® Below 20 psi < 12-inch Potable Water Master Plan
Florisa Pump Stations ® 20 - 25 psi ==12 - 16-inch .
25 - 30 psi @=16 - 24-inch Flgure 1.05
. Ground Storage Tank * 30 - 40 psi «=>24-inch
BLACK & VEATCH 5020 na Moo aampe Planning Year 2020
. Building aworld of difference: % Elevated Storage Tank o 7585 psi C1Service Aroa MDD Wlth 24Hr EPS
© Greater than 85 psi Minimum Pressures




1inch = 14,000 feet

0 7,000 14,000
T E——

Feet

Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

I@ WTP
Pump Stations

. Ground Storage Tank

* Elevated Storage Tank

Maximum Pressures Diameter
MAX_PRESSURE < 12-inch

® |ess than 20 psi 12 - 16-inch

® 20 - 25 psi @=16 - 24-inch
25 - 30 psi > 24-inch
30 - 40 psi South Tampa
* 40 - 50 psi New Tampa
* 50 -75 psi CaService Area
® 75 - 85 psi

® Greater than 85 psi

CITY OF TAMPA
Potable Water Master Plan

Figure 1.06

Planning Year 2020
MDD with 24Hr EPS
Maximum Pressures




N

- A
SN
“"f"‘ﬁl. I
= = e

yir—dlA o
ﬁ E—fll="_
=

IIEA

HET 1
1l

z e [
-% c'\ \
N e |\
B | = B
i e, L .;
= i N N |
=T ] ! N .
s pllc BN gL SN A L%
3 [
2 » b
f SN
} S S
= y Vo hmo
5 S st o
Sreiii s L T
=
';ﬁ:h o
— i
.) = [ =n 7 )
; [ 1inch = 14,000 feet
/ A
| 0 7,000 14,000
Trs: . Feet
I l/ ‘f‘.
I. ™ \\\ Sources: Esri, DeLorme, USGS, NPS
CITY OF TAMPA
Max. Velocity South Tampa
e wre e than 2 i Potable Water Master Plan
[ New Tampa
Florida ; sy .
Pump Stations 2-3fps {.._..! Service Area Flgu re 1 .07
. Ground Storage Tank 3-5fps .
BLACK & VEATCH e 5-101ps Planning Year 2020

, Building a world of difference:

% Elevated Storage Tank === Greater than 10 fps

MDD with 24Hr EPS
Maximum Velocity




Tank Level (ft)

1.08 - Existing 2020 Year MDD 24EPS

40
DLTWTF Peak Flow = 154 MGD @ 65 psi
DLTWTF Avg Flow = 120 MGD @ 65 psi
35
- -IJ.-----------------\ 1
1, v\
L ,-."--.'----------g\ \‘ \
30 77— 7 ~S —
/ ! N N e e e e e e e e o e o e e e e e e e e e e
L pAGvIPAIRY o0 o \\ N o = - = - s a» a» en e e
/; ' S svorral o)
’ ' XSV IINIP PNV ALY VN vr A
25 ! 1 N .\
[ Y] N v\
F ! o \\ \
o s o o o o= - N e T =
N
N ’
- an o o S /
20 - T eseas - ——’o‘— et cccmm=""
\\\ P i
S ="
\\5 ‘—"
15 S~ <o o=
10
5
0 T T T T T T T T T T T 1
] ] ] ] ] ] 8 ] ] 8 ] 8 ]
S N & & ) S N < &) 60 S N S
— — - -l - o~ (g\]

- == T-IB (ft)

e T-NW (ft)  eeeeee T-MB-W (ft) = == T-MB-E (ft) = == T-PC (ft) - == T-WT (ft)




J ' 1, R !.(s .
',/ ‘.:,." e of .' . 2 3 3 §o .
At A L ) O
PR St S 70t
! :.zq. FARY X ;{;‘ g, . _:_ -~
! K £+ T >y N
/ “butlal adie . o,
) At ’ e ) 4 3ladd TR
/ . _.:'- :‘ '..:.\'a_.. 0_. YN
5 N -. H .. * [P - >
/ 3 %
/ s & ¥ I
I/ 3 ‘l’
e A !
o “ . ,
P FR . " k!
' AV 53 B A
-/ .S o o & r:"l'-h- .,(
! o . it
St = n . Vi
wmL® o .. e
e ST ?7.3"'-' — i% NP 7, L
Lot i 2 )" I : R 1 i L
Wigide oo IR ool AEHT L 7
'~-.'.§:. Tl .- S T Wi -
EPat o o A L !
i L s el +
£ D e Bl ¥
s poorg
S e A i
._."{, 'Y ] |
s vk I 2 oo = ) i
ILURR TR .y 1. vt 1 RN
J R AR . 5 woomes ¢! '”:. K : ~
ry s * - 3 L * .- I--‘-‘ i‘\
. X . PS IR ENH % * e %t o 2. - ~, . RN
os - o 03 - P T XY / N
PR b ' W = - i s ) e < N
= G B =N 2y 82 N4 - 't. R —— \
T BT o [ g AT |
':0'.. o« B G ' -..: - ‘.‘... o [ - . . ]
ahid . o I R8T B o iy 'l of 133 otestite 0 3 K e .
e B b H H o , M LA Ny 0
oo g ot o sofbons o R P2 P4 .. 7 e ]
F - e 1] e, .~ f e I v .2 I
W ! M ] R ; s33iole of JE fatif 074 == . T '
i 2 g 2§ - i : JUR 5 ,
rasws sia LA+ . N . s had
S ] i o B 1] .
e = . i i TN XS LT e . .
A H glivE N L 0 R <4
Tl M 3% ‘r L'\Is NErrls i : ,'
A ¥ .y H i ol YT ST N 1 M
Tk = e | S ST g - !
5 N A 4 . R |
& i : NI A £ . o ) :
= i L 0N LA i p |
; P5 |5 Sigd Sy, s : 1 )
fira o 1 [ A oo =2 oy H !
. oY », y 1 / . " : ™ 5 /,
{3 f 1Y .' : . . /
::i: 4 . (N '! [ g = |® /
= 3 =eed NS : Tl
1 Jf T e 14 N
S e s 1 1
iy e i A e K O —--—- W<€>>E
Za=hin - v, e !
A ] \ ?
K 2L i p) g
“iv At 1inch = 14,000 feet
14 JEaTedt Y
¥ '. ':‘
¥ = 1 0 7,000 14,000
o \ Feet
"‘/;/' = K
) ’.ﬂ'. \’\ Sources: Esri, DeLorme, USGS, NPS
Wi wrp MIN_PRESSURE Diameter CITY OF TAMPA
® Below 20 psi <12-inch Potable Water Master Plan
-t Pump Stations ® 20 - 25 psi =12 - 16-inch .
25 - 30 psi @=16 - 24-inch Flgure 1 09
. Ground Storage Tank * 30 - 40 psi «=>24-inch
BLACK & VEATCH 5020 na Moo aampe Planning Year 2025
. Building aworld of difference: % Elevated Storage Tank « 7585 psi C1Service Aroa MDD with 24Hr EPS
® Greater than 85 psi Minimum Pressures




1inch = 14,000 feet

0 7,000 14,000
T E——

Feet

Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

I@ WTP
Pump Stations

. Ground Storage Tank

* Elevated Storage Tank

Maximum Pressures Diameter
MAX_PRESSURE < 12-inch

® |ess than 20 psi 12 - 16-inch

® 20 - 25 psi @=16 - 24-inch
25 - 30 psi > 24-inch
30 - 40 psi South Tampa
* 40 - 50 psi New Tampa
* 50 -75 psi CaService Area
® 75 - 85 psi

® Greater than 85 psi

CITY OF TAMPA
Potable Water Master Plan

Figure 1.10

Planning Year 2025
MDD with 24Hr EPS
Maximum Pressures




=
= /gy ;
NE=== N I
inn===wi; I k_r K H . ‘-—LETWI:\_/
3 ke |1 :{ﬁ | %@%
£ o i
HAY !
N - - ! |
= f L" \ L - 3/ .'
) - Y =2 N e AN i
e e T, Rl . Rt ) !
-« 1 == T|'|T| J;—;—l?l;\‘ 3 ‘."__I '? T :l -t . ,.
=Ei N AN =
[E=REN | Y . y H I}
‘ ] U4 . 1 e !
== ps | \i V \'i *’g{h) __E;l e b lex /
3 L I 7
= : B/ = : /
if ! :\‘ '! E fi"._ /
/ - e s in R S
5 Ve || e N
=Bl Vs o i W %}: E
[t “, Jr—
:ﬂ.?.l) ~£_' \ D; S
—_ ; L
i == ps | i .
; ) 1inch = 14,000 feet
/ A
| 0 7,000 14,000
{7t . Feet
I l/ ‘f‘.
I. ™ \\\ Sources: Esri, DeLorme, USGS, NPS
CITY OF TAMPA
Max. Velocity South Tampa
W e Lees a2 | Potable Water Master Plan
[ New Tampa
Florida i — -
Pume Seens B3 [ sanes s Figure 1.11
. Ground Storage Tank 3-5fps .
BLACK &VEATCH e 51000 Planning Year 2025
Building a of difference: H
g awor % Elevated Storage Tank === Greater than 10 fps MDD_WIth 24Hr E_Ps
Maximum Velocity




Tank Level (ft)

1.12 - Existing 2025 Year MDD 24EPS

40
DLTWTF Peak Flow = 160 MGD @ 65 psi
DLTWTF Avg Flow = 124 MGD @ 65 psi
35
(=== ==\
] " v\
- ’--"---, - an e an an ap a» @ @ o, ‘. \.
07 S o0 S Y
.n;t«wmtvw;w,. ‘\\ "T_'_'_'_'::::::::::::::::::::::::::.\‘_\
[/ ! / M\ . : \
25 ‘ - (Ll E v \
N N VNN
I ——— | N [N :
\
N Y
\\\ ’,
20 ——==a_ e ———e oo
‘s‘ o=
\\\ _o"‘
\\ —'—
15 Sl _ -
\~~~---’—‘—
10
5
0 T T T T T T T T T T T 1
8 8 8 8 8 8 8 8 8 8 8 e 8
S o~ & © «© S 3 3 3 3 Q N e

- == T-IB (ft)

e T-NW (ft)  eeeeee T-MB-W (ft) = == T-MB-E (ft) = == T-PC (ft) - == T-WT (ft)




/ 4 R Y ot ‘.‘\ :
',/ ‘.:_:: o o .' e LTS TEal i o
/ St .., Yoy n'_"..l.._:_'_} A 4 . vofs
/ AR I 4 Y RA% v
; .'g..,i'- . ;{,‘ L, R ”
! K £+ T > N
/ = tetlen gl . s,
J/ A Nt E0 Lt Dy .:‘
:/ . : oy X & c':.‘g.'- *e, \.
/ i %
VAL &5 ¥ I
I/ 3 ‘l’
e o \
L ‘e N s
P FR . " k!
' AV -3 Iy 4 A
-/ .S Y o o ey .,(
! M o : o
I iy . N ’/""'"
wmL® o .. e
AL Tl ol ol N |
by o y e [ e "y S e - e
L (X > o wlele RiINE K4 1 B
W.: o -‘g's"-"!?f ! S WP cop b 4T "‘._--.r"._:-/
RER 0 TN 2 RA IR o
RN 2 o e ol
g"-zf:t-‘f‘; “ = 3 LI
¥ poerd EEY |
R 1) A R
--d7 . B |
| — — -_.l : '.l.. hl H
AR L e e I o .‘ s §0d
V4 e P, : . - soomn & ”.J . % '.i__. i‘
LR L I B ALY 4 %y e ! "~ S N,
e < K o TR /N
PORTPR a g WL - - 1 s ) e “ N
2 i =N o i A /i - - 35;-; R i S \
oo TR A st bol, wll T s Tl IEH ] i
AN l g R 't ° W x m i 15 T b it - . . ]
St =1 STh ) i LRSS O 1% i e PRS2 s g K ey )
o8 P Ak . % F - % = , iLv, L .
oy L% o o0 fooas \m R o : .. T i
'?_}-T _1 . o ;~_5 % -'7.;@' s § X : onst /. (\' .’\" { .
~, ot ) L Nd [ e ¥ = G17 7 *3 I
W ! M ] R ;s syziche ofJE fati 574 o= . T '
[N 2 g 2 3 & i : JR 1 .
rasws sia LA o . N . s had
S ] ¥ o B 1] .
e = . i i TN B LT e . .
A . - Tl G R
AR H A NI 0 I - <4
— ¥ - ] H i ) —~ ' O
[ A Y - ~, Pretd ¥
F :. ! 4 :f - R __-__’;' \\:/' o g L
L 5 | L orm ey § g
fire s 5 e ! : . R B T |
5 P . N \ ¥ . t . '_: \
= o L 0N LT i p |
PS \T* N, o, A4 0 ' 4 8 }
::- Sayite e o s 2ty H !
. v Y - y 1 / . " : ™ 5 /,
o f 1Y | 7 H . - /
:# 4 . U v By c 1t /
B 3¢ L2t 5 /'.'—é".- 3 . -'/
1 Jf T e ] % N
S o s o il
iy e i A e K O y—--—- W<€>>E
Za=hin - v, e !
A ] \ L
K 2L i p) g
“iv ) 1inch = 14,000 feet
IR T 2P0
¥ '. '..:.
¥ = 1 0 7,000 14,000
o \ Feet
"‘/;/' = K
Y ’.ﬂ'. \’\ Sources: Esri, DeLorme, USGS, NPS
Wi wrp MIN_PRESSURE Diameter CITY OF TAMPA
® Below 20 psi < 12-inch Potable Water Master Plan
Florisa Pump Stations ® 20 - 25 psi ==12 - 16-inch .
25 - 30 psi @=16 - 24-inch Flgure 1 13
. Ground Storage Tank * 30 - 40 psi «=>24-inch
BLACK & VEATCH 5020 na Moo aampe Planning Year 2035
. Building aworld of difference: % Elevated Storage Tank « 7585 psi C1Service Aroa MDD with 24Hr EPS
© Greater than 85 psi Minimum Pressures




%
.8
..',{:s.‘

-,

1
e
{
tJ.
s =
/"J' Pepee g o Ly
ps [ je-ixh
“ L- pURAl) 1inch = 14,000 feet
L e oy
¥R ?"’! ] 0 7,000 14,000
v == \ Feet
"/{, H f\\
'{’ ""g \\ Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

I@ WTP
Pump Stations

. Ground Storage Tank

* Elevated Storage Tank

Maximum Pressures

MAX_PRESSURE
® | ess than 20 psi

® 20 - 25 psi
25 - 30 psi
30 - 40 psi
* 40 - 50 psi
* 50 - 75 psi
® 75 - 85 psi

® Greater than 85 psi

Diameter
< 12-inch
12 - 16-inch
«=16 - 24-inch
@=> 24-inch
South Tampa
New Tampa
CSiService Area

CITY OF TAMPA
Potable Water Master Plan

Figure 1.14

Planning Year 2035
MDD with 24Hr EPS
Maximum Pressures




T =I_;:E:“ I|IIII Tﬁq:]
[Te= i
= e

1

, Building a world of difference:

% Elevated Storage Tank === Greater than 10 fps

2 ] “ENCH 4 sl
=il NP N R KIS
(=] ) 9 ] ALY [y [l H
] ' g N\, Sy A E;l 1 g
==l ps ! \ ;V i "‘\K _4,1__‘_ - (A N /
£ 1 ! 1 [ /
: i ¥¢ s - =1 /
i . ;\‘ ’! = T /.'
. = Y bt I~ R S N
5 e sl RO O [ e ==
=Bl Vs o i W %}: E
== ~-7
. ) \‘s e S
La—=7 s ] Y
: = ] & .
3 fRIY 1inch = 14,000 feet
/ A
1 0 7,000 14,000
fpe . Feet
I l/ ‘f‘.
I. ™ \\\ Sources: Esri, DeLorme, USGS, NPS
CITY OF TAMPA
Max. Velocity South T:
WTe| e R ownama | Potable Water Master Plan
[ New Tampa
“lorida i — -
T Pump Stations 2-3fps {___._! Service Area Flgure 1 .1 5
. Ground Storage Tank 3-5fps .
BLACK & VEATCH e 51000 Planning Year 2035
MDD with 24Hr EPS
Maximum Velocity




Tank Level (ft)

1.16 - Existing 2035 Year MDD 24EPS

40
I DLTWTF Peak Flow = 175 MGD @ 65 psi
r DLTWTF Avg Flow = 136 MGD @ 65 psi
35
L ceccccccccc e e--.
L " \
30 I ,/ 1 y; =\\ \ '\
"";“"""””‘)‘MM SN ) ecccccccccc e oo - “
L [} Vi o N\ o oo
U4 o S . Pragy oo
L, ! l’ TXRTETTRRRCRRRRRBRET L L bk . mp,\,"“-a
25 I P 7 \\ Y
I R N \
20 I - e» S an e \\ ”
L "---~§~‘ - ,O"—v e et ccae==""
: \\\ o’—”
L \\ - =
SO -
15 I ‘s~‘ —— =
10
5
0 T T T T T T T T T T T 1
o o o o o o o o o o o o o
o (@] < (\e] o0 o (o] < (e} 0 o ~ o
= — - — — ~ ~
=== T-IB (ft) o = = T-NW (ft) cececs T-MB-W (ft) = == T-MB-E (ft) === T-PC (ft) === T-WT (ft)




L & w N T

/ o, °
I (]
/ o o ¢ 1
; ‘0 *0%,Q 77 ’-"—-,7 LYY S
:/ LR A4 g g, .o )
.I S —'-—b @
/ ° Y
) o
,/ ’ I& .
/ s s ’
/ Y
/ ° s
/ ¢
‘/c (] \
o % M
L)

1inch = 14,000 feet

0 7,000
Feet

14,000

Sources: Esri, DeLorme, USGS, NPS

BLACK & VEATCH

, Building a world of difference:

- WTP
Pump Stations

. Ground Storage Tank

% Elevated Storage Tank

Residential Fire Flow

CITY OF TAMPA
AVAIL_FLOW Potable Water Master Plan
® Greater than 1,000 gpm
500 to 1,000 gpm Figure 2.01

® |essthan 500 gpm

South Tampa
New Tampa
|_':_'j Service Area

Planning Year 2035
MDD+FF under SS
Available Residential Fire Flow




1inch = 14,000 feet

0 7,000 14,000
T E——

Feet

Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

@ WTP
Pump Stations

. Ground Storage Tank

#\ Elevated Storage Tank

M Proposed Elevated Tank

Maximum Pressures Diameter
MAX_PRESSURE < 12.inch
® | ess than 20 psi 12 - 16-inch
©20 - 25 psi «=16 - 24-inch
25 - 30 psi > 24-inch
30 - 40 psi South Tampa
* 40 - 50 psi New Tampa
* 50 - 75 psi CsService Area
® 75 - 85 psi

® Greater than 85 psi

CITY OF TAMPA
Potable Water Master Plan

Figure 4.02

Planning Year 2035
Elevated Storage Options
Maximum Pressures




-,

1inch = 14,000 feet

0 7,000

Feet

14,000

4 "‘1& | \\\ Sources: Esri, DeLorme, USGS, NPS
CITY OF TAMPA
WF] e Water Age §°“”‘TTampa Potable Water Master Plan
A ) +  Less than 1 day ____Newfampa
Florid Pump Stations - 1105 days 2773 Service Area Figure 3 01
. Ground Storage Tank 5to 10 days
BLACK & VEATCH * 101020 days Base Year 2015

. Building aworld of difference:

L]
% Elevated Storage Tank

Greater than 20 days

ADD under SS
Water Age




-,

1inch = 14,000 feet

0 7,000 14,000
Feet
4 "‘1& | \\\ Sources: Esri, DeLorme, USGS, NPS
CITY OF TAMPA
W] v Water Age zw”‘TTa”‘pa Potable Water Master Plan
L . - Lessthan 1day ____Newfampa
lorid Pump Stations - 1105 days {73 Service Area Figure 3.02
. Ground Storage Tank 5to 10 days .
BLACK &VEATCH © 101020 days Planning Year 2035

. Building aworld of difference:

L]
% Elevated Storage Tank Greater than 20 days

ADD under SS
Water Age




LR 1 ol
- -
TR b 4
N o J 3 s 3 'g $ > \
'&h.. :m th AW QR th g .s "i; N ] i
Lo, 1q el = 4] % pRxaRilE (i - : . ;
i | oo ACEY A i .-:r‘" IS eteeities s 2 x ::; )
LS ;3 4 o NN :
oi ‘W, -.3 VAAg sput! " ; 'J- H ¢ .. 4 "-, .
X i oy kb 0 LEREAER M 10, -
- i b i i S e N T !
» o ¢ ga'. Sueg 5 o s M 11y 1. ooy : : . i
L. "’;‘g . r - . . ol .
[l » - : s * 3
— % = R E 2 ¢ g- ' by 1 --.\. P
:%:' —"‘J l t el prog 7T A H
er Al LS R o by BpRsrT A AN
: LY PS e U r - . ).' N
\ St e S e v £ ¢ AN Rt
¥ . H R e I L
- . $ o
T bg™ ¢ A .r .~ R R _: ~\’//,' 3 [
g i e LU | RO T 4y
- : Xeifle T s i
' ¥ F 2 AN o '( . -E K !
= SN P ]
25 b % \, ‘\“AJ) B H . '
::- Sagpts 1 e e ted e 2ty H !
15 i H /‘ S T s /'
o { 1y / : .e - §
::i: 4 . (N '! [ g = | /
I 3o R B ¢ /,_‘—_ ' R s N
::ﬁT o 2 Voo L]
L o ke ﬁ",‘ . r—— W<€>>E
LT 2. N e s
L=~ _-! 'J" pi
PS ||} L .
4 AL 1inch = 14,000 feet
/ N er 2PNl
;/ o L e 0 7,000 14,000
s 3= ) \
b \ Feet
}/};'? < 5“ R
1 ""'.,) \\ Sources: Esri, DeLorme, USGS, NPS
WTP
- MIN_PRESSURE Diameter CITY OF TAMPA
Pump Stations ® Below 20 psi <12-inch Potable Water Master Plan
Florida ©20-25psi ~12-16-inch
. Ground Storage Tank 25 - 30 psi ==16 - 24-inch Flg u re 4-01
* 30 - 40 psi @=> 24-inch
* 40 - 50 psi South Tampa H
BLACK &VEATCH % Elevated Storage Tank  , 54 _ 75 psi New Tampa Plannlng Year 2035
, Building aworld of difference: o 7585 psi 3 Service Area Elevated Storage Opt|ons
% Proposed Elevated Tank @ Greater than 85 psi Minimum Pressures




1inch = 14,000 feet

0 7,000 14,000
T E——

Feet

Sources: Esri, DeLorme, USGS, NPS

Florida

BLACK & VEATCH

, Building a world of difference:

I@ WTP
Pump Stations

. Ground Storage Tank

#\ Elevated Storage Tank

M Proposed Elevated Tank

Maximum Pressures Diameter
MAX_PRESSURE < 12.inch

® |ess than 20 psi 12 - 16-inch

©20 - 25 psi «=16 - 24-inch
25 - 30 psi > 24-inch
30 - 40 psi South Tampa
* 40 - 50 psi New Tampa
* 50 - 75 psi CsService Area
® 75 - 85 psi

® Greater than 85 psi

CITY OF TAMPA
Potable Water Master Plan

Figure 4.02

Planning Year 2035
Elevated Storage Options
Maximum Pressures




1inch = 14,000 feet

! wil
/ 7t 4
1 0 7,000 14,000
Trs: . Feet
I" l/ ‘f‘.
Lt BN \\\ Sources: Esri, DeLorme, USGS, NPS
e e e vty cout T CITY OF TAMPA
ax Veloci outh Tampa
Pump Stations Max. Velocity New Tampa Potable Water Master Plan
Florida —Less than 2 fps c=>Service Area .
. Ground Storage Tank 2-3fps Flgu re 4.03
3-5fps .
BLACK & VEATCH . Elevated Storage Tank —5- 10 fbs Planning Year 2035
» Bulling & World of afference: =Greater than 10 fps Elevated Storage Options
% Proposed Elevated Tank Maximum Velocities




Tank Level (ft)

50

45

40

35

30

25

20

15

10

4.04 - 2035 Year MDD 24EPS
New NEB and BWY ESTs, No PC or WT RPS, Ex WT and PC Tanks

DLTWTF Peak Flow = 153 MGD @ 70 psi
DLTWTF Avg Flow = 134 MGD @ 70 psi
Lo U4
‘-u"ac»‘“n«»», $
I %
il U i N ~ »%7
g, p 2 i
cComammee= T T T Ca, N\ ’ S - .
—\\-- ------- - an “\ S \\ /”’, \\ /’
i Teses SN e S 4
- ~ < - - padl e
- s\\ \::\ \\-’ “—_————
\\‘~‘ \t\ ‘_‘___—‘ N
- = —‘_— P -
- - an = "’— \\\\
"4 e mem——— - ,
P 7 === == s P
A -’ - ‘:=~—::—’—
\===-’=::” Se=="
o o o o o o
< < < @ < =
o < [ee] N o o
— — o~
=== TIB(ft) === T-MB-W (ft) === T-MB-E(ft) === T-NW (ft) === T-PC(ft) === T-WT(ft) === T-BWY (ft) === T-NEB




I/' """ L _":‘:_ L1 4 - o n
/ . 8 o 0 -
Soack £a e Y 5
’ [AUCs- e - : oo 4
,/ - v & > p TSR S kg 4 bt T4
/. . vy I/ o, sorth .
/ :.z,”--.. . 7.4 afis B
.'I Y Wil i ~
/ i) L S A o,
; e\*, N .t s 2l R
:/ . - .':.- :. :':"'...' '.'- 7 \.
! ¥ B
FAREAS 5 ¥ [
l/ 3 ‘l’
e % \
o iy 2 3
/“? e X 3 R B0 Te i
/ 4., T AR e
-/ : s o & Pidddd B .,(
! o : o
SLatd = IS : ,/”U-‘
wmL® o .. e
e ST ?7.3"'-' — i% NP e 7, L
e R 2 I I : 4L ef i L
ey, RIS O R IR vy oL BV L el7
'~1-'.§. ':f'fi:* % ' n.'ﬁ ?.. St
Rlx e : e el
R . . S
;'-sft.‘% 118 -5
IJ‘t. "’ﬁ"q‘ '—; ? »!
.1 - |
- " :_.- : : X B oo ¥ i
AR s e e e g AZY :J.
J e p e oM . 5 woomes ¢! '”:. .. X _-.L‘ i‘
- -'. : ) P .fa L1 & .:. . “ P e ."\- s, /’l \\\
P ol m s gl WA 3 “ 4 = g~ - ,
2 i =N 2 ol i A /i - - 3{;-; R i S \
";F :m Sty . ,'[ S 0 1 § .e "i; =] ] i
Boive o« WYY -t ° i1 5 T . - . . ]
R -.‘__' | A, A | 2R "3 SIS etieifies s 2 K e . '
» 3 o8 I . o . e Q 73 i , . '.: . i N
o8 * 0 . ol Ad " ., 'J' : .o s -, {
o : ) SR i I L I I -
" Y 2 TR B ;@ ; Y £ Ly : |
- A defesthossa , 0 - 3 7 . |
W ! M, ] R ; s33iole of JE fati 074 = . T '
[N 2 R 2 3 & i : I .
rasws &= LA o . . . o had
a@,:%' S l i (e ey 1) 7;'- - 5
élr by : [ 3 N Ry B B . ]
- b P W = e .t .. ‘J,. N\ "
AN H g HivE N L 0S i Y <4
— | ad P30 S i L~", = s . !
¥ :. G 4 : - R __-__’;' \\:/' o g L
Pt i (e LU | Y]
k : NEE S LR R o5 |
x # 2 ) X ¥ { .‘ " Ll .-E K II
b= 3% \'\g I!o , fj\::\ 4 : H -l'l,l :7 ]
< 7S o S S ! 1 D
& X 1 e et s o,
3 e N i/ of Pl T/
1052 { W ,' H . -, /
::i: 4 . (N '! [ g = | /
=¥ 3 “Beld NS : T
e . Wikt N
S ot s 2l
S L) ol " L "“ . —--—- W%}>E
LT 3, N e g
E— " 7 3 b
PS [} L .
“Lbi Al 1inch = 14,000 feet
74 T eat LY
d =5 o
;’ = | 0 7,000 14,000
il o A\, Feet
"‘/;/' = K
By \\\ Sources: Esri, DeLorme, USGS, NPS
e wrp
MIN_PRESSURE Diameter CITY OF TAMPA
Pump Stations ® Below 20 psi <12-inch Potable Water Master Plan
sl . ® 20 - 25 psi ==12 - 16-inch
Proposed GST 25 - 30 psi «=16 - 24-inch Figure 4.05
* 30 - 40 psi @=> 24-inch g -
* 40 - 50 psi South Tampa H
BLACK &VEATCH . Ground Storage Tank . g0 75 po Now Tampe Planning Year 2035
Buildil Id of diff o H
. Building aworld of difference o 75 - 85 psi cService Area Ground Storage Options
% Elevated Storage Tank @ Greater than 85 psi Minimum Pressures




i , :.;i\.
:

"'ts'.- ~-"'¢ . J
» -
Al (% -
R 24 .
i
£ -
30, 0
K o
/ . ST R A SRR
AN 8 . ean of ob %
) . . Sofes _"'},.' el (7N

+Ssdele
wleatbles

1inch = 14,000 feet

0 7,000 14,000
T E——

Feet
N Sources: Esri, DeLorme, USGS, NPS
IEI WTP Maximum Pressures Diameter
MAX_PRESSURE < 12.inch CITY OF TAMPA
Pump Stations ®lessthan 20 psi —12 - 16-inch Potable Water Master Plan
Floria @ © 20 - 25 psi =16 - 24-inch .
U Proposed GST 25 - 30 psi @=> 24-inch Flgu re 406
30 - 40 psi South Tampa
* 40 - 50 psi H
BLACK & VEATCH . Ground Storage Tank 0>« gsi l__g:xlzzfzi::a Planning Year 203.5
Building a world of difference: 7585 psi Ground Storage Optlons
% Elevated Storage Tank @ Greater than 85 psi Maximum Pressures




BLACK & VEATCH

, Building a world of difference:

% Elevated Storage Tank

==CGreater than 10 fps

E‘#ﬁr
¥ T
= T :‘%E.‘“ Sriiy %TE:
?\l I =
’~ { iE
':- B ' -£ qu':
(K 7 ’
-Z”'*(, Jli T =
T e 5
/4 Y 1= it
Y PS !
N, = -
s s B gessigili =il
R
—=1 ps o |
I[" :
? =
Ml
| et
';ﬁ:h ~l.'
b= —1 PS J: l:i
) RN 1inch = 14,000 feet
/ A
| 0 7,000 14,000
Trs: . Feet
I l/ ‘f‘.
I. ™ \\\ Sources: Esri, DeLorme, USGS, NPS
e wre Max Velocity South Tampa CITY OF TAMPA
. Max. Velocity New Tampa
P
ump Stations Mlessthan 2fps  casemicanre. |  Potable Water Master Plan
Florida 2-3fps H
8 Proposed GST 3.5 fps Flgure 4.07
—5-10 fps :
. Ground Storage Tank P Planning Year 2035

Ground Storage Options
Maximum Velocities




Tank Level (ft) 4.08 - 2035 Year MDD 24EPS
New NW and 2 New WT GSTs, No PC tank or RPS

40
DLTWTF Peak Flow = 163 MGD @ 65 psi
DLTWTF Avg Flow = 134 MGD @ 65 psi
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Tank Level (ft)

4.12 - 2035 Year MDD 24EPS

New NW and 2 New TBW GSTs, No PC or WT Tanks or RPSs

40
DLTWTF Peak Flow = 165 MGD @ 65 psi
DLTWTF Avg Flow = 134 MGD @ 65 psi
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Tank Level (ft)

5.04 - Proposed Base Year MDD 24EPS
Including Proposed PLs and Ops Improvements
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DLTWTF Peak Flow = 134 MGD @ 70 psi
DLTWTF Avg Flow = 108 MGD @ 70 psi
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Figure 6.01

Proposed Base Year 2015
MDD+FF under SS
Available Residential Fire Flow
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Recommended Storage Improvements Workshop
Presentation



BUILDING A
OF

DIFFERENCE

Recommended Storage

Improvements Workshop s0bby Burchett

Amanda Schwerman

BUILDING AWORLD OF DIFFERENCE"®
s E BLACK&VEATCH




Agenda

e Project Status Update

e Review of Distribution Storage
Requirements

e Various Storage Results

e Review of Other Performance Criteria

e Next Steps and Timeline

s e E_




Review of Distribution Storage Requirements

e Total Storage (per zone) > 25% of Zone’s MDD + Fire Flow Reserve,

e Fire Flow Reserve = 3,500 gpm for 3 hours = 0.63 MG;

TOTAL EFFECTIVE Minimum Storage Volume (MG)

PREgiIERE STORAGE FACILITY VOLUME VOLUME 25%of MDD + Fire Reserve® MEETS CRITERIA (YIN)
(MG) (MG) 2015 2020 2025 2035 2015 2020 2025 2035
New Tampa |Morris Bridge RPS| 10.0 7.5 2.5 3.0 3.3 3.9 Y Y Y Y
South Tampa |Interbay RPS 5.0 5.0 2.4 2.6 2.7 2.7 Y Y Y Y
DLTWTF Total 26.0 18.5
Clearwell 20.0 12.5
DLTWTF Northwest 3.0 3.0 23.9 26.4 27.4 29.6 N N N N
West Tampa 1.5 15
Palma Ceia 1.5 1.5
Deficient Storage without considering the Morris Bridge excess volume (MG)
Deficient Storage considering the Morris Bridge excess volume (MG)

1. Fire Reserve storage required is 3500 gpm for 3 hours or 0.63 MG

e Alternative Requirement: A demonstration showing that in conjunction with
the capacity of the water system’s source, treatment and finished-water
pumping facilities, the water system’s total useful finished water storage
capacity (minus fire protection) is sufficient to meet the water systems PHD
for 4 consecutive hours

s s E_



Additional Storage Options Scope of Services

e Additional Distribution e Additional Considerations:
Storage:

e Impacts to transient/surge
DLTWTF Clearwell controls

New Elevated Storage Tanks * Long term plan for existing
elevated tanks

Additional Ground Storage
Tanks e Increase treated water source

redundancy & reliability with

Additional Interconnects neighboring utilities

Y E_



System Analysis
Reminder
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MIN_PRESS

® Below 20 psi

® 20-25psi
25 - 30 psi

© 30 - 40 psi

System Assessment — Base Year & 2035 d0-s0ps

® 75-85psi
® Greater than 85 psi

=5 i '.]'I-'i';; 1|"| .L;
"“JEEI;-‘;’_'; 1 inch = 14,000 Faat }ﬁ‘lu Pl 1 inch & 14,000 feat
! 13 0 TOOG  14.000 T b B 0 TDOE  14.000
o el A :—F i e Fawl
1] el i 1]
;‘ 3| \\ Beutei. Ewi, Dol e, ISGES NP . | \\ Bewcrd Euwi, Dol orrme, USGS HPS
CITY OF TAMPA, CITY OF TAMPA
MK _PRESS Mhomaer MM _PREES Diarmaier
.mp # Bafvw 20 g # 1Z-4ach PFolable Water Master Plan - o * Buipw 20 pu = 13-4 Potable Water Master Plan
i o S e Flaio 4 B remme ol —moes Figure 4a
RTye N e
-i:mundslmmemt '“-“:" = Bi-inch hum 1a .G-wmsu»qn-ﬁw ':';“‘ = i 9
o bl T Base Yoar 2015 & i Planning Year 2035
K L T 8P Sai et = LTl el
M N Evatea storme Tk L3 1a b e | MDD+ASR with 24Hr EPS .M || T o MDD with 24Hr EPS
® Oreaint 1ban B3 pw Minimum Pressures & Cmalnr | han 52 pa ml‘ll‘l‘l.lmm'll’l_ﬂll:

2015 Re-assessment; DLTWTF @ 65 psi 2035 Re-assessment; DLTWTF @ 65 psi



System Assessment — Additional Information

DIFF_PRESS K ]
-+ Below 10 psi .
* 10-15psi
* 15 - 20 psi
® 20 - 25 psi :
® Greater than 25 psi.

b nch o= 14 000 faat

— —
Fassl

6 FO00 000

Souors Esr, Delame, USGS. KPS

W e DFY_rrET - CITY QOF TANPA
Bl U Woites |  Potable Water Master Plan
B Pore st - :g;::: -1k Bk
-Gln.nd'T-t 26 e ;‘L:m"""“ FIH“I‘EM
BLACK SVEATCH * Gretar I P Haw Tarps Planning Year 2038
B0 k] O (s . Ehawilad Task E S i Bywm MDD with 24Hr EPS
Pressure Differential

2035 Pressure Variance; DLTWTF @ 65 psi

MaxT_Press

® Below 40 psi

& 40 - 50 psi

« B0 - 55 p=i .
® 55 - 60 psi .
© Greater than 60 psil

Lingh = 14,000 feal
;_1 ad. n__'.r:: 14 000
g Sources: Eeri, DeLarme. USG5 KPS
. & - WTE ManT Preax Cuareeins CATY OF TAMPA
e]ﬁﬁi B o S | R Potable Water Master Plan
- Ground Tank . ::: ::y:::m FlgUI'E' db-2
Eﬁi‘.‘:ﬁlﬂ" . Elawilad Task e m"‘:EWmmT:"m: :I;g“r:h\rmgﬁ
Theoratical Max Pp:um

Theoretical Max Pressure based on Elevation & 65 psi



Fire Flow Assessment
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¥ CITY OF TAMBS
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System Demands

| Total Demand = 68.9 MGD

|

1ingh = 14000 Fessy

o T00 16000
Fési

Biiiced: En, Delorme, LIS, MPS, Baurces: Eorl, UBGE, HOAA
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[ - Demand Allecation

2015 Demands

MIN_PRESS

® Below 20 psi

® 20-25psi
25 - 30 psi

© 30 - 40 psi

© 40 - 50 psi
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® 75-85psi

® Greater than 85 psi
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CITY OF TAMPA
Potable Water Master Plan

Figure A4

Planning Year 2035
Demand Allscation
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Peak Hour Demand
for 4 Hours
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Peak Hour Results — 140 MGD @ DLTWTF; Existing Tanks

#2BA 2035 PHD 4 hr EPS
2 NW Pumps, WT and PC Pumps Active, MB and |B Fill Valves Closed
Tawt Lirvesd (11} 140 MGD Flow Control

i OLTWTT Frak Flos = 11 RGBS pd
DLTWTF R Fow = 136 BGD @ 65 mi

1 inch = 14 000 faat

o 000 16000
— —

ks 1 '3 : : :
"_1 \ ﬁ' - .-“' i :{}’ v H ! == TR === T sees v THARW T = TME ) ——— T === AT
- .o~ Pl
e = i e DLTWTF Flow = 140 MGD
T e i _ i e 12 hrsunless replenished;
f Y L Cle e *4 hrs with treatment at 69 MGD
'é:—ﬂ__ Ao N
= = wedpe * Northwest = Two pumps on

Palma Ceia = Off

P = e ——— West Tampa = On
| B .o O Not filling either Morris Bridge or Interbay
B coomiscng T 41 DLT Poak Flow 140 MGD
Sk i Freser Tanks s - G



Peak Hour Results — 140 MGD @ DLTWTF; No Palma Ceia

Does not work;
Storage is depleted
before the 4 hrs is
concluded.

Tarit L () #2388 2035 PHD 4 hr EPS
2 NW Pumps, WT Pumps Active, MB and |B Fill Valves Closed
140 MGD Flow Control

DLTWTT Frak Flos = 143 WG 80 05 pud
DULTWEF R Flow = 140 WGD @ 65 i

El. @:4'_“_.".
T i VT
- it T
e e T e -
S — o
— X ey
e
.
| Vet FCBOCRTER the remalning saiting
: Fac I thes arovi] prprsichs adeqiane presoss
o
] B B B
o A B -
=== T-Eih} === THW 1] weeian T-MEN ) = TREE IR == T

DLTWTF Flow = 140 MGD

e + 2hrs unless replenished;
e + 4 hrs with treatment at 69 MGD

Northwest = Two pumps on
Palma Ceia = Off
West Tampa = On

Not filling either Morris Bridge or Interbay
Tanks iy w E_



Peak Hour Results — 151 MGD @ DLTWTF; No Palma Ceia

Tarih L (R} #28C 2035 PHD 4 hr EPS
2 NW Pumps, WT Pumps Active, MB and |B Fill Valves Closed
Mo Flow Control

i
BT Prak Flos = 151 RAGTH 5 B8 prd

DLTWTF B Flow = 143 MG @065

an = -
el F T e, i
= W{h%“ =
R M e
| T g Tl #.-_F',.u'_.q-_..;,rh_“
i = e —
%3 et i,
= e ———
.---.-"-'l-
15 -y
-
n —
| =
B e - -
|
|
0
-] B B B
b A ] =
=== T-Bihf === THW 1] wiesas T-WEM [H] === TMBE —— T

e DLTWTF Flow =151 MGD

e + 2hrs unless replenished;
e + 4 hrs with treatment at 80 MGD

e Northwest = Two pumps on

. { inch = 14,000 fenl

0 TO00 14000 g Palma CEia = Off

Fsl

o —T= R e —————— o West Tampa =0On
@ Rl @ oo Sif Teo|  Feweze | o Not filling either Morris Bridge or Interbay
Rt B o sicrags Tass A o PG Tank & Boostar Dema'd
S Minimum Eressure Tanks sy E_



Storage
Opportunities @
DLTWTF
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DLTWTF Clearwell

e Total Storage = 20 MG
o Existing Effective Storage = 12.5 MG N e
I+ ToHSP =GRt
Open Existing 111111 h
! Gates _ 0.5 MOKRarvell
Frur]FiitEIE plug.-tlonﬁusmwulws ,,,,,,,,,,,,,,,,,,,,,, -
R R T R RS R i e E E Tu Hw IISP 5 E
i Close Eosting :
36' : i Gates i Z |z I
Fraom Filters : HSP 7-8
Additional
HSP 9-13
5.0 MG Clearwell
o i csiceid Effective Vol. = 3.2 MG
Effective Vol. = 5.0 MG (19_7’ X 28,7' X 1_2'_8";
(333" x 287’ x 12’; min of 5’ required) min of 5" required)
— z ] 211 =
Max Effective —— RECOMMENDED
Storage In ' e DISINFECTION PROCESS
. . MODIFICATIONS
Remaining Tanks Effective Vol. = 4.3 MG
FIGURE 4.8

=12.5 MG**

L« car-"a

(542" x 109’ x 14°-9”; min of 5’ required)

CITY OF TAMPA
DAVID L TIPRIN WYWTF MASTER PLAV

fros G ikl cumenisAC kP L Tampad A0 Detwemnbles/CHOMGraghicsiFig 4 3



DLTWTF Clearwell

c Exiairg DLTWTF Zone Storage = 18.5 MG
DLTWTF Zane Daficient Capadly = 19,1 MG (2035)
g DLTWTF Zore Storage afer Improvemants = 20.8 MG

Dsterfon Gme @ 140 MGD = 5 hours

Prioge sied Chrrasd = 13 MO
Efectivin Wollm = 11,0

[T servicu Arun Clearwall Stat AMEA

@]‘f{uﬁé} whain B cmmstan Patable Water Master Plan
=" Diameder memm-n )

teesthan t2inch [ ] Promosed Figure X
E BLACERYRATEH 12 - 2d-inch Storage & DLTWTF

e Minimum of 5-ft required in
existing tanks for ballast

e If all of the Proposed
Blending Tank Volume can
still be used; Effective
Volume =12.5 MG

e Weirs needed on existing
tanks to maintain minimum
levels

e New tank volume =13 MG

e New Tank depth = 14 — 20-ft
depending on shape

s E_



DLTWTF Clearwell — Outstanding Item

c Exiairg DLTWTF Zone Storage = 18.5 MG
DLTWTF Zane Daficient Capadly = 19,1 MG (2035)
g DLTWTF Zore Storage afer Improvemants = 20.8 MG

Dsterfon Gme @ 140 MGD = 5 hours

Prioge sied Chrrasd = 13 MO
Efectivin Wollm = 11,0

[T servicu Arun Clearwall Stat AMEA

@]‘f{uﬁé} whain B cmmstan Patable Water Master Plan
=" Diameder memm-n )

teesthan t2inch [ ] Promosed Figure X
E BLACERYRATEH 12 - 2d-inch Storage & DLTWTF

e There is an issue using the

Blench Chamber as
Clearwell Storage,
consider...

e A new blending chamber

e A deeper new tank

Black & Veatch will
coordinate with Carollo to
understand limitations of the
new blending chamber

i E_



Additional Considerations - Clearwell

Pros: Cons:
e Reduces added transient / e Difficult constructability &
surge pressure waves within ongoing operations

the distribution system, more
consistent based load from
pumps.

e Limits redundancy &
reliability and increases the
criticality of HSP.

e Does not limit operational
flexibility / changes in HGL in
the future

* Increases demand charge for
DLTWTF during peak demand
times.

* Minimized nitrification WQ,
concerns within tanks

e E_



Elevated Storage
Options
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Elevated Storage Evaluation _
e West Tampa & Palma Ceia =

® CaIdWEII Tanks (http://www.caldwellwatertanks.com) 1.5 MG eaCh

e Composite (CET) =3 MG
e Multi-Column* (LEG) = 2 MG Approach — Minimize # of new tanks

e Replace each with 4 MG
Composite Tank = additional

e Pedesphere (PED) = 1.5 MG

* Fluted (FLC) = 3 MG 5 MG storage (sufficient
® CBI TankS (www.cbi.com) through 2025)
e \Waterspheroid =2 MG
e Hydropillar = 4 MG e Then only one additional 3 to
' 4 MG tank would be needed
e Composite (CET) =4 MG for 2035
| B ;“;':;;;?:'T“gaz ol et | et i e

- 1l = ATh - - - -




——-

W Composite Elevated
Storage Tank (CET)

West Tampa Tank Site -
4 MG Composite Tank: 126’-0” Tank dia., 50’-0” Head Range; 60’0” Support Structure

al,é'u iy 2, BaalBye, bowdial, Frafeare @2
o B B el

Y E




' - ! Storage Tank (GET)
Palma Ceia Tank Site §
4 MG Composite Tank: 126’-0” Tank dia., 50’-0” Head Range; 60°0” Support Structure

400+ ft

4

210+ ft

2, Yoot o | T K8 | IGE
i ; Z I

Y E_



Impacts from Elevated Tanks — 2035 (Southeast)

Tarth Laved 1) #26A 2035 MDD 24 hr EPS - EST Scenario 1

! DHLTWTF Prabi Flirs = L5 PGD 3 RS gl
DLTWTF drwg Flore = 139 G0 8 G5 pei

0 r
-] # 2 B 8 -4
© k. - E =
mmm T ==a TREW(H === TREL = THWIH === TPCIH === THTE) === TORR

Rt S IR e DLTWTF Flow = 134 - 154 MGD @ 65 psi

2 1_}1" I.-E"NF. JI
§ ",- f
j s i W e Northwest = One pump, Normal Cycle
M :. -é"' .-:,*_“__ = !._.._ : 'I.- " .
) Fﬁ/": - * Palma Ceia = Float on system

e | o West Tampa = Float on system

o 000 16000
— —
Fassl

— = T——o==={ * MBRPS&IBRPS = Constant Fill
Qe o S | o e New Tank Heights = PC: 133’ - 145’;

40 - X pal Wnth Tarp Planning Year 2038

““““““ R R WT: 109’ = 130’; Southeast: 151’

 Drali than 65 pa




MIN_PRESS
® Below 20 psi

® 20-25psi

25 - 30 psi

© 30 - 40 psi

Impacts from Elevated Tanks — 2035 (Southeast) 10-s00s

® 75-85psi
® Greater than 85 psi

e L ;
4 bl
3 di _ug;,..'_ 1 inch = 14,000 feat 1inch = 14,000 feat
#- 0 0 14.000 1y B AR
= . e . — — — —
—— Featl Fass
T 7
lr 4| \\ Bewwd Exi Dol orme, USGS WS b Souroes: Esr, DeLome, USGS, KPS
CITY OF TAMPA - W o MIN_PRESS Diameter CITY COF TAMEA
MM _PREES Diareim: "
Qi |2 Tl "o | rorsble Water aster ian @ TEPA |5 v soien HE | Potabe e asr P
W Fump_Shilcns i o gy 1 = - e =i« Zdririch
. nd Bty Ttk i: ] —If-.qf:m FIQH!B 4a . Ex Grosnd Tank W - &gl — Jd-irch thul'ﬂ‘ 26A
s Ml Planning Year 2035 40 - X pal Lol Ty Flanning Year 2028
K3, L LT ” BLACK & VEATCH I B
[ sacksymarcy T R E s R MDD with 24Hr EPS BLATENGASY | W e Tam T peie | Proposed EST Seenaria 1
® Gmalnr (ke 8% pal Minimum Pressurnes raalir than 55 pil Minimum Pressure

2035 Re-assessment; DLTWTF @ 65 psi 2035 Southeast Tank; DLTWTF @ 65 psi



Impacts from Elevated Tanks — 2035 (North)

et Larvat ) #268 2035 MDD 24 hr EPS - EST Scenario 2

| DHLTWTF Prabi Flirs = L5 PGD 3 RS gl
DLTWTF drwg Flore = 139 G0 8 G5 pei

-] # ] B # 2
© - ] -] =
mmm B mm= TMEWER] mes TAEBER] s THWR, s RPN s PAT = THEBR

e DLTWTF Flow =134 - 154 MGD @ 65 psi

e Northwest = One pump, Normal Cycle

e Palma Ceia = Float on system

FoHe L e ® West Tampa = Float on system
— === ¢ MBRPS & IB RPS = Constant Fill
TAAPA |8 e owen S x| Potable Wator Maste Pla _
O Weconm ok T Figure 268 e New Tank Heights = PC: 133’ - 145’;

40 - X pal Wnth Tarp Planning Year 2028

R P iiin S5O et | WT: 109’ > 130’; North: 1167

® Crapler than &5 Minimum Pressure




Impacts from Elevated Tanks — 2035 (North)

Bewiid Ewd Dl orree, USES WNPS

1 inch = 14,000 faay

1] T.O0G 14,000

— —
Fenil

- TR N _PEEES Diarmaier CITY CF TAMPA
. *seewrm ‘== | Potable Water Master Plan
g 12 - 1Erich
B Pumm_ssiins =30 i < D FIQHIB da
. Grourd Slaeags Tank :';“‘ =y Bk
=i Planning Year 2015
i, l rm.T -
[ BiAckavEATcH L R MDD with 24Hr EPS
® Gmalnr [ban 8% pa Minimum Pressures

2035 Re-assessment; DLTWTF @ 65 psi

MIN_PRESS
® Below 20 psi
® 20-25psi
25 - 30 psi
© 30 - 40 psi
© 40 - 50 psi
+ 50- 75 psi
® 75-85psi
® Greater than 85 psi

b

Enuross Esnl, Delarme, USCS, WPE

1 inch = 14 000 faat

o 000 16000
— —
Fassl

z W e MIN_PRESS Diameter
Sy & Babens 2058l = Al-dneh
ow [E] Purp b s20-Mgsl  —i2. ik eI Waier Mivtler Pon
| K - el =i Jdiroh zﬁﬂ
E . Ex Grond Tank W - & gl — Td-irch F#gul'ﬂ‘
+ il - pel ERouth Temy Flanning Year 2035
BLACK & VEATCH Maw Elmwmisd Tang . Tamza e
BLACKINEATCH | R b VR eme | Proposed EST Scenario 2
# Sraali thar 55 pal Mlinimum Fr-ggl.n

CATY OF TANPA

2035 North Tank; DLTWTF @ 65 psi



Additional Considerations — Elevated Tank

Pros:

 Ability to reduce transient /
surge pressure waves acting like
a surge tank and by reducing
valve closures when filling tanks
and pump start / stops.

e Lower annual energy costs
e Resilient to power loss

e Small revenue opportunity with
wireless utilities

Cons:

e Capital costs of elevated storage
is more expensive than ground
storage; $2/gal vs $1/gal

e Limits operational flexibility /
changes in HGL in the future

e Nitrification and water age
concerns

e Maintenance by contractor, due
to safety concerns

e Potential for additional
locations / tanks needed due to
size limits compared to GST

s E_



Ground Storage
Options
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Ground Storage Evaluation
e

Clameter| |y | 2 | 25| .3 (4 5 |.75(01.0|15 |20 (25 2.0 4.0 (50 |75 |10.0
in Fogt
30 |jmr
35 Pt (e |30 | R |55 | eFET
40 0F | 1T | WT |0 a7 9T
45 |8y 1610 |1 | F | 3T 4T | &
50 |y il?'-" T | W 1T [T | NT |
[ 58 | [vez [ e e (e [er | a7 e |
&0 LR TR T T Bl 1 AR B e ol
&5 e | e e e | ar | e |ere
T0 5™ (13117 175 | 36| WY (ST |69
75 iz (15T | 1w | aew |45 |
| 80 F | |19 | e B | ST E&a'e.' |
B85 ey | FE (0T 5 [ gia-ll'
90 oW | 15T | (1T (42 | s e
95 147" [ 450" | 254" i'-T:' |a7E | 56T
100 el e e L R el T
T 0T | 155 | [0 |38 | s [s1i0
o 07 [ " (201" | 1820 |35T | 42T | S6T
1S 196 | 19 |15 |3FT 38T | 51 |4
120 e [ire | e |wr e [ere (e
125 [IEh !mf' lor | or |aow | sow
[ 130 Water Depth in Feet and 15 ii:fi"“;!sz' W x*-a_i-;*.'*i_
135 Inches to Nearest Inch EYR |iﬂ" (e |3mp 075 | | O
I40 Quick Farmula FerValume o [5c S O I S T L T T I S 1
145 U5, Gallens: ¥ = 5.H5 D'H [ TS T P 6 T R
150 it = ol o L W (1S i |1y | e e | sew
I55 n;:'::::':'::" 7w |arr |mr E]se isrz'
160 The G Caparaton m b o I8 ztr-:rt 15?“ J]J i-w.m* u.:a'
165 apedified direnzions. Hewever. sive Aighigbted RS | e 3TN (AT | 82T
170 R rmaminpisired 7| a2 e e
175 in encems af 205710 Maximem sice wia dapeh L | |1 (4 | 88T
I 180 whawd be 300 ar ke R iwene | 301 ];;. EEFE' ;E-'_
185 [ 1w 14'm»'§1?+ Wy
190 e | T |ase [ar
195 1P e é:u-?- i
200 1P L g laee | 4
[ 205 I I ' ' m |1 |ane |
210 | !IB‘II" kL3

e Northwest = 3.0 MG; add mirror
Tank for additional 3.0 MG;
would need to purchase
property.

e Replace West Tampa with two 4
MG ground storage tanks with
pump station for additional 6.5
MG.

e Would also be possible to
remove Palma Ceia if needed

e Results in a total additional 8

MG of storage.
s s E



Northwest Tank Site
3 MG Composite Tank: 130°-0” Tank dia., 30’-0” Head Range;

Reaie: Sl DpSriiial o Wa 200, P al, Stidasrer Gtiigorpintes, SIS A0G6 me I, UG, PR A, @ ey, S g 3004, KB,
ey o, St i BV U o ity f
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West Tampa Tank Site
4 MG Tank: 150’-0” Tank dia., 30’-0” Head Range;

; -
.“u: ! "‘*1 U,
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Impacts from Ground Tanks = NW & WT

et Larvat [Ft) #2774 2035 MDD 24 hr EPS - G5T Scenario 1

[ DLTWTF Peabi Flirs = L6 MG 3 65 gel
DATWTF drwg Florw = 129 GO 8 65 pal

& 75 - BS el
 Drali than 65 pa

Minimum Pressurs

T ué g 8 2 8 i
. :.. . j: :_... : 3 - . .
MRS - 2 A e DLTWTF Flow =134 - 163 MGD @ 65 psi
| a3 / « MB RPS & IB RPS = Constant Fill
i 1
i s ¢ Northwest = One pump, Normal Cycle
e | ® Palma Ceia = Abandoned
= e ezl o \West Tampa = Retrofitted to Repump with
el sl T'B'i':fﬁ.j, mnlflmﬁ:;mn
@W‘éﬂ ﬁa;;m:l £ oo GST - PumPs turn on when local pressure drop
0 o couna Ta By P sy Mo below 45 psi.
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MIN_PRESS
® Below 20 psi

° 20

25
© 30
© 40
© 50

- 25 psi
- 30 psi
- 40 psi
- 50 psi
- 75 psi

Impacts from Ground Tanks = NW & WT

® 75-85psi
® Greater than 85 psi

g
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CITY OF TAMPA T e MIN_PRESS Diameter CHTY COF TAMPA
N _PEEES Diarmaier .
.m W e * Seiw 2 i 12 Potable Water Master Plan A [6] Fump Stmom <oy ma a2 s | Potable Water Master Plan
E Fu=s_staicn T pm == |2 - HE-rech gy 1 o 25‘31.5.1 " F
= m—={f - Id-rech - =i - Qd+rach
[ r— :.;:: e Figure 4a B = ceouna Tarw m - won = 3eien Figure 2TA
g Planning Year 2015 o Planning Year 2035
=7 () e - BLACK 8 VEATCH Mo Ground Tank . sg - Sl Farea
mﬂm T R E s R MDD with 24Hr EPS A ol ! b e | Proposed GST Scenario
® Gowalnr 1ban 83 pa Minimum Pressunes  Oraalir thar B pi Minimum I‘rlg;un

2035 Re-assessment; DLTWTF @ 65 psi 2035; DLTWTF @ 65 psi



Additional Considerations — Ground Storage

Pros: Cons:

e Capital costs of ground storage is e Controls will be required to
less expensive than elevated minimize the transient / surge
storage; $1/gal vs $2/gal potential from the pumps and

e Does not limit operational flexibility valve for filling the tanks

/ changes in HGL in the future e Additional energy costs from the
additional pumps (~ 600

e Easier to add mixing to tanks
kWh/MGD)

e More easily expanded than

clearwell or elevated tanks * Still very large tanks with

nitrification and water age
concerns, but not as hot as an
elevated tank

e Vulnerable to power failures or
require extra capital cost for
emergency generator

* Increased operational complexity
Ve - |



Interconnection
with Neighboring
Utility Options
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Interconnections

it r
¥ f’; b= 15,000 feet
L Tinch=15%
'uP- “L‘ a 1500 18,000
if “\ Epet
Lo i Sowces: Esr, DeLarme, USGS, KPS
o B srigricng uisies wre whiain CITY OF TAWPA
@W‘@ e Diamnetee Patable Water Master Plan
chll it Paterfial Q8T War ol E——

E BLACK &WEATEH

— TERN Traremissian Main
L LI

mmmmmmm

12 - 24-inehi

Grastee than 24-inch

[ serdae soea

Figure X
Meighboring Utilitiess
WTP

US301 Interconnect or Central
WTP with new RPS

New RPS supplied from
Northwest or Lake Park, if
available transmission mains
from Hillsborough County

Expand Northwest RPS, supplied
from Northwest or Lake Park, if
available transmission mains
from Hillsborough County
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Impacts from RPS @ Interconnect — 2035 (US-301)

[ T et #2194 2035 MDD 24 hr EPS - Interconnect Scenario 1

DHLTWTF Peabi Flirs = LT G0 3 G5 gl
DATWTF drwg Florw = 129 PG 8 65 pai

R
e L)
e
i )
‘-"—'] g -
[ 1
s el g -
I 5
E -'E’".' |
o e e
TR et o 04
GBS -4 IS 2 z g 2 z 8 2
] S i i = | ]
ot BB = ] MEW ) == LHBE ) W e S0 === TR TEW B |

T

e DLTWTF Flow = 134 - 170 MGD @ 65 psi

> e Northwest = One pump, Normal Cycle
e Palma Ceia = Normal Cycle
e | @ West Tampa = Normal Cycle
: iw\‘ ——memonl e US-301 RPS = Pumps turn on during the day
g | e SEEBal <Seh | Potable Water Master Plan
@_ﬁ#@ %:’;:‘:::" g:;}ﬁ :e:!::hw Figure 294 tO CYCIe tank
e (@uoo SE2 DU ommiees
N oo L i s Ve = |



MIN_PRESS

® Below 20 psi

® 20-25psi
25 - 30 psi

© 30 - 40 psi

Impacts from RPS @ Interconnect — 2035 (US-301) =

® 75-85psi
® Greater than 85 psi
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Additional Considerations — Interconnect

Pros: Cons:

e Capital costs of ground storage is e Controls will be required to minimize
less expensive than elevated the transient / surge potential from the
storage; $1/gal vs $2/gal pumps and valve for filling the tanks

e Does not limit operational flexibility ¢ Additional energy costs from the
/ changes in HGL in the future additional pumps (~ 600 kWh/MGD)

e Increased Fire Flow in low flow area ¢ Still very large tanks with nitrification
and water age concerns, but not as hot
as an elevated tank; not in a high
demand area

* Increase water supply availability /
reliability with neighboring utility

e More easily expanded than clearwell

e Vulnerable to power failures or require
or elevated tanks P q

extra capital cost for emergency
generator

e Increased operational complexity

e Requires cooperation for neighboring
utility
VL oz a - |



Performance Criteria

Parameter

Criteria / Description

Performance Goal

Cominenis

1.Demand | MDD : ADD 95% confidence interval [only exceeded 1 - Ratio to be caleulated based on actual system data from 2004 - 2015,
Peaking yearout af 20 years) [FaV] - PHIGMDD data is not availshle for the period and will be based on 950 Percentile of 5 yeasrs (20011-2015)
Factor  "a'vears of Historic Data 12 - 12 years were selected to include the kst drought conditions in 2007
2. Pump | Supply + Remote Pump Firm Capacity = PHD + Fire Flow - Firm Capacity = PHI} + Fire Demand, unless ebevated linished drinking water storage is provided [F.00 62-555220 (15]10a)]
Station Stations (perservice area ) - Firm Capacity ¢ useful elevated storage capacity = greater of PHD for 4 hours or MDD FF [FAC 02555 3200 15] (1)
Capacity | [w fout clevated storage) [F.AC 62-555.320015){a]] « Firm caparity por pressure zone is the capacity with the largest pump out of service per pressure zone.
#»  North Tampa fone, South Tampa (Interbay) and DLT Zone
Supply + Remote Pump Firm Capacity > MDD 4+ Fire Flow - Exlsting Elevated tanks cannot be counted for FAC 62-555320{15)(a) as they do not float on the system.
Siations [perservice area ) - I elevated tank improvements were made Lo allow the tanks to Noat on the system, the criterion may be redueed o meael FAC, 62-
(w/ elevated storage]) [F.ALBI-555320(16)(b}] 565.320(15] (k). This can be evaluated as a potential improvement option
. Storage | Tolal Storage = 25% ofthe System's MDD + Fire Flow - Unless a dermonstration showing that the useful finished water storage capacity {(minus fire protection) is sufficient for eperational
Volume | (per pressurc zonc) [(Reserve) [F.A.C 62-555.320 (19](=]] cqualization [F.AC G2-556 32001971k} 1]
- Unless a demonstration showing that the water system's total useful finished water storage capacity (minus fire protection] s sufficient
o meet Lthe water systems PHD lor 4 consecutive hours |[FA HAZ0C19N )T
- Equalization storage should be 15-20% of max daily use. [Linde burg|
- Per discussion with the City, total storage does not include additional emerpency storage chae to existing Wi} concerns.
Fire Reserve 3,500 gpm for 3 hours - Minimum fire fow = 1,000 gpe for 1 hour | Florida Fire Code, Table 1804.5,1.2]
(perservice area) - Fire Flow between 1,500 gpm & 2,750 gpm = a duration of 2 hours; 3,000 & 3,750 gpm = a duration of 3 howrs [Flooida Piee Code|
&, Pressure | Minimum Pressure - Peak = 50 psl Transmission - = 20 pa [FAC 62555320 (15)[h)]
hour demand comditions. = 40 psi Distribution - Minimum pressure at the tap should be 25 psi. Minimum pressures al fire hydrants should be 60 pad, possibly higher in commercial and
[Mon-Fire, Hon-Emergency] | = 25 psi Metered Discharge industrial districts |Lindehure
[TWD Tech Manual, 3.2.4.2] - Metered discharge pressure is on the private side of the customer meter and is not represented in the model
Macclmum Pressure < 75 psi - Florida 2010 Plumbing Code requires a servlee line PRV i the pressures within the building exceeds 80 psi.
5_Fire Systern Demand Supply MDD - I fire protection is being provided the design capacity should be fire low plus mcdmum day demand. MDD+FF
Flow |FAL BE-555320( 15) [a]]
- PHID:FF wias not selected due to existing Wi concerns which would increase with oversized waler maing
Minimum: Flow 1,000 gpm [residoential) = Residential fire Mlow can be reduced to 500 gpm il building has antomatic sprinkler systems and greater than 300t separation between
3,500 gpm for 3 hours (commercial & bulldings [ 1845123, Florida Fire Code
Inclustrial) = 1,000 gpm for 1 hour {residential) & 2000 gpm for 3 hours (commercial & industeial)[ TWT Tech Mameal, 37030
[exceads TWD Tech Manual, 3.2.4.5.x0]
Masdimurm Flow 3,500gpm for 3 hours The muxdmum Dow |s the madm um fire flow requived from the TWD sy<tene For system customers with fire fow requirements greater
(150 & AWWA M31] than what can be provided by the TWIr system, it is assumed that those custemers will construct private fire protection systems as
needed 1o meet their own fire service needs.
Minimum Residual Pressure | = 25 |,l!| |'|'wr: Tt h Maniial, 3.2] Minirmum resichizl pressures = 20 psi, [FAC G2-5553020 [ 15 (a)]
6. Pipe Muximum Velocity < 5 f./sec at peak hour demands  (normal, This parameter is used 1o identily pipes that may be contributing to pressure and for flow deficiencies:

Capacity

non-five conditions)
= 10 i./sec at MDD+FF demands
[TWD Tech Manual, 3.2]

- Considered a secondary criteria to trigger consideration for improvement, but not automatically triggering an improvement

Maximum Head loss [HL)
per 1,000 Feet

< Bt (Maing ==16-inch diameter)
= 5ft (Mains <16-Inch diameter)

- Thiz parameber is used Lo identily pipes thal may be contributing to pressure and /or flow deliciencies,
- Lonsldered a secondary criteria to trigger consideration for improvement, but not automatbcally triggering an improvement

e E_



Operational Control Updates

e Raising DLTWTF discharge pressure to 70 psi resolves most low
pressure areas

e Consider pressure alarm / pump control for new RPSs, or VFD
with local pressure lower DLTWTF

e Better tracking of normal diurnal patterns based on 3 pressure
zones — to control based on time

Y E_



Next Steps & Timeline

e 513 - DLT Zone Storage Deficit
e 501A — Distribution System Capacity Improvements

* 506A(2) — Recommended Storage Improvements Workshop
December 12, 2017

e 502A - Distribution Fire Flow Improvements
e 505A — Water System Resiliency & Redundancy Improvements

e 506A(3) — Distribution System Recommended Improvements
Workshop

January 16, 2018

e Distribution System Assessment & Improvements TM
January 23, 2018

s e E_
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Appendix C

Water Main Improvement Project Descriptions



CP003

This project provides the replacement of approximately 1 mile of 8" pipe on E Fowler Ave and N
50th St with 12-inch pipe. These two 8-inch pipes are split from a 16-inch pipe on E Fowler Ave. An
additional 16-inch transmission connection also serves this area from the north, on E Fletcher Ave,
however, due to the proximity of this area with DLTWTF directly to the south, hydraulics dictate
that most of the flow be served from the southern transmission main on E Fowler Ave. Average
peak headloss per thousand feet (HL/1000) in this pipeline is 7.4 in the 2035 plan year, well above
criteria. Replacing these pipelines provides significant reduction in system losses, lowering average
peak HL/1000 to below 2 and providing pressure increases of > 2 psi on average.

CP004

This project provides a new distribution main to a moderately sized residential community, Grant
Park, east of N 40th St bounded on the south by I-4. Flow to Grant Park is provided primarily by two
8-inch pipelines to the southwest of the community, despite the presence of a 16-inch transmission
main from the south. Grant Park does not have any supply sources from the north or the east and
the northern end of the community is served entirely dead-end pipelines. By installing a new 8-inch
and 12-inch pipeline in E Dr. MLK Blvd and connecting to an existing dead-end 12-inch pipeline in
the same road, a transmission path for the dead-end 16-inch pipeline is generated. Additionally, the
losses generated by moving flow through a long dead-end path are eliminated, increasing maximum
day minimum pressures by >2.5 psi, and water age is improved.

CP005

This project provides the replacement of approximately 2.1 miles of 8-inch pipeline in W Lambright
St and W Sligh Ave with 12-inch pipe. The existing 8-inch pipeline connects to a 48-inch
transmission main. This connection experiences high flow as a result of access to the higher
transmission HGL, and high headloss as a result of the high flow through a small diameter pipe.
Average peak HL/1000 in this pipeline is 3.9 in the 2035 plan year, with multiple segments within
the pipeline exceeding the recommended criteria of 5. Replacing this pipeline with 12-inch provides
an adequately sized distribution path to an area featuring significant amounts of 6-inch and smaller
providing distribution. Replacing this pipeline also provides moderate reduction in system losses.

FF001

Two piece project which consists of connecting 8-inch dead end pipes approximately 12 feet apart
in Columbus Dr. and upsizing 2,000 feet of 8-inch pipe in Columbus Dr to 12-inch. The combined
effect of these two improvements increases available fire flow to this non-residential area from
approximately 1,100 gpm to within the criteria. Verify if the dead-end 8-inch pipes are already
connected.

FF002

Replace approximately 4,600 feet of 8-inch pipe with 12-inch pipe in Bay Pointe Dr and Lopez Dr in
order to increase available fire flow to non-residential area from approximately 1,000 gpm to
within the criteria. Review fire flow requirements for this area to confirm necessity of full non-
residential fire flow.



FF003

Replace approximately 1,250 feet of 6-inch pipe with 8-inch pipe in Mohr Rd in order to increase
available fire flow from approximately 600 gpm to within the criteria.

FF004

Replace approximately 4,600 feet of 8-inch pipe with 12-inch pipe in 82nd St Cswy in order to
increase available fire flow from approximately 670 gpm to within the criteria.

FF005

Non-residential area in residential community with approximately 1,400 gpm available fire flow.
Installation of 12” distribution main to connect 8-inch pipes in Herron Crossing Dr. and Meadow
Pine Dr. more than doubles available fire flow. Review fire flow requirements for this area to
confirm non-residential status.

FF006

Replace existing 12-inch and 8-inch pipelines to the non-residential Ben T Davis Beach area with a
16-inch pipeline, increasing available fire flow from approximately 1,900 gpm to within the criteria.
Review fire flow requirements for this area to confirm necessity of full non-residential fire flow.

FF007

Replace 8-inch pipe with 10-inch or 12-inch pipe in Troydale Rd in order to increase available fire
flow from approximately 920 gpm to within the criteria.

FF008

Replace approximately 800 feet of 6-inch pipe with 8-inch pipe in N 27t St in order to increase
available fire flow from approximately 810 gpm to within the criteria.

FF009

Two piece project which consists of adding a connection from the existing 8-inch main to an
existing 12-inch main on the opposite side of the same street, S 50t Street, as well as replacing
some of the existing 8-inch dead-end pipe with 12-inch pipe. The combined effect of these two
improvements increases available fire flow from approximately 800 gpm to within criteria.

FF010

Install approximately 1,100 feet of new 12-inch pipe in Hartford St in order to increase available
fire flow from approximately 860 gpm to within the criteria.

FF011

Replace approximately 750 feet of 6-inch pipe with 8-inch pipe in W Melrose Ave in order to
increase available fire flow from approximately 870 gpm to within the criteria.

FF012



Replace approximately 800 feet of 6-inch pipe with 8-inch pipe in 20th Ave S in order to increase
available fire flow from approximately 910 gpm to within the criteria.

FF013

Two option project. The effect of either improvements increases available fire flow from
approximately 960 gpm to within the criteria. One possible project consists of connecting an
existing 12-inch pipe to a 16-inch transmission main in Cross Creek Blvd. The other project consists
of replacing approximately 900 feet of 8-inch pipe with 12-inch pipe in Plantation Bay Dr.

FF014

Two option project. The effect of either improvements increases available fire flow from
approximately 920 gpm to within the criteria. One possible project consists of connecting a 6-inch
main in N West Shores Blvd to a 12-inch main in same street, approximately 40 feet away. The
other project consists of replacing the 6-inch main in N West Shores Blvd which feeds an 8-inch
main, with 8-inch pipe.

FF015

Replace 8-inch pipe with 10-inch pipe in Bay Crest Dr in order to increase available fire flow from
approximately 920 gpm to within the criteria.

FF100

Connection dead-end 8-inch pipes on S Juanita St approximately 40 feet apart in order to increa