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New Port Richey

Pinellas Co.

St Petersburg
Hillsborough Co.

2.5 Million Residents Served
250 mgd Average Daily Demand /



TAMPA

BAY &
WATER

Exclusive provider of wholesale potable
water to its members

Unitary rate
Arbitration to settle permitting disputes
Voting membership; majority rule

Largest Wholesale Water Supplier In
Southeast U.S.



TAMPA
BAY &

WATER

Prior to October 1998:
— Groundwater utility

— Two decades of relatively constant
Infrastructure growth
* 89 production wells
e 2 primary treatment plants (disinfection)
« 108 miles of large diameter pipe

— Consensus to approve new water supply
projects



Non-exclusive, subscription approach to projects
— Limited ability to develop capital projects
— Host Government “veto power”

7 individual contracts with 6 members
governments

Variation of cost of water per member

Litigation as chief method of resolving member
disputes



1998
Regional
Water
Supplies
and
Faclilities
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“Governance’
e Dissolution of WCRWSA
 Creation of Tampa Bay Water
 New Governing Structure
“Partnership”
e Consolidated Permit

 Reduction in groundwater use (192
to 90 MGD 2007)

e Funding ($183 M)
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End litigation over permits

— No permit litigation since July
1998

Develop new water supplies

— 103 mgd of new water;
includes surface water and
desal

Reduce groundwater

pumping
— Reduced to 121 mgd in 2003
— On track for reduction to 90

mgd this year



$

100% of groundwater
pumped from 13
wellfields




2 %

—— Demand

310 -
300

290 A
280
270 A
260 A A

250 ¢
240 -
230
220 A
210 A
200 A
190 A
180 4
170 4
160 A
150 4
140 A
130 4
120 4
110 A
100 4
38 ] 24 mgd South Central Hillsborough Regional Wellfields
70 4
60
50 4
‘3‘8 7 75 mgd City of Tampa — Hillsborough River
20 4
10 A

0 r r r r r r r r r r r
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

158 mgd 121 mgd 90 mgd
Regional Regional Regional
Wellfields Wellfields Wellfields

mgd
192 mgd Regional Wellfields

15



New Water

Supply
Projects



# 3/'1444

66 mgd surface water treatment plant
25 mgd seawater desalination plant

6 mgd groundwater

15 billion gallon offstream reservoir

47 miles of large diameter pipe

174 environmental/construction permits
266 parcels of land

$650 million budget
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56. 7%

Three sources of supply, plus reservoir
Eight treatment facilities

Seven pumping stations

Over 240 miles of large diameter pipe

Twenty-one Member Government delivery
points

Seventeen contractual water quality
parameters

Daily Flow variation: 140 mg to 260 mg



Tampa

Bypass
Canal
Regional Surface
Alafia Water Treatment
River Plant
Intake









Surface Water 33%

Groundwater 67%
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First Major DBOOT Water Project in US

First Large Scale Seawater Desal Project in
US

First US Project Co-located with Power
Plant

Lowest Cost of Desalinated Seawater in
World - $2.02 per thousand gallons
(normalized first year cost)
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* Desal Evaluation - Sppnngdl9986
e Board Selection — NHogathbed 2988

* Contract - SSAWWEezr — Jully 1999

* NPDES Permit Application filed -
December 19, 1999

e NPDES Permit Issued — Ndveembeer24/
2001

e Construction — AAggsis2Q001
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Transmission Pipeline

DEP Public Drinking Water Construction Permit
Individual ERP Permits for Wetland Crossings
Corp of Engineers Dredge and Fill Permits for Wetla  nd Crossings

Hillsborough County EPC Wetland Impact Approval for Wetland
Crossings

DEP Standard General Environmental Resource Permit (ERP) -
Storm water

EPA NPDES Storm Water Discharge during Construction Activities
Hillsborough County PGMD Review Construction Plan Approval
Tampa Port Authority Permit

Florida Department of Transportation (FDOT) Utility Permit
Hillsborough County Right-of-Way Use Permit
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Desal Plant

DEP Industrial Wastewater (NPDES) Permit
DEP Public Drinking Water Facility Construction Per  mit

DEP Standard General Environmental Resource Permit (ERP) -
Storm water

EPA NPDES Storm Water Discharge during Construction
Activities
Hillsborough County PGMD Review Construction Plan A pproval

State Department of Health On-Site Sewage Disposal  System
Construction Permit

DEP Air Pollution Sources Permit - Non-Title V
Hillsborough County Natural Resources Permit
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8 Roughing  Polishing PRETREATMENT
o Filters Filters SYSTEM
<
- \ / Cartridge
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Pump
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Storage Water 25 MGD
Meter

Energy Recovery Turbine

<
Concentrate Return
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Chlorination Sodium Bisulfite
Coagulant
Sea l | Sand | | DE | cartridge
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32



Production
(mgd)

33



34






Chlorine

Sodium Bisulfite

Dioxide Chlorine
l Raw l Coagulation ggﬂg DE \ Cartridge
Water | |Sedimentatiop| Fiirars Filters | Filters
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P Bank Pumps Banks Treatment

L 2nd Pass
Membrane
Banks
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Post-Condenser Pump
—-44 mqgd

Cooling Water Pump
— 26 mgd

Concentrate Return
—19 MGD
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% %

Most permitting requirements addressed
through the power plant permitting

— At the time, preferred by our regulators

Developer acquired exclusive rights to
co-location “concept”

Concentrate management “advantage”

38



Some “Special Conditions” In
desalination NPDES permit

— Use of Cooling Water Pump constrained

— Volume of concentrate discharge limited
to 19 MGD

— Volume of concentrate discharge limited
by power plant operation (dilution ratio)
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Pro Con

— Ease of permitting — Dependency on power
— Regulatory comfort plant operations
level — Power plant trumps all
— Warm water (?) — Communication
— Minimize compound — Limit on allowable
effects of water withdrawal
withdrawal — WQ linkage in NPDES
— Neighborly relations permit

— Neighborly relations
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25 mgd (95,000 m 3/d) design capacity
28.75 mgd Installed capacity - 115%
7/ Process Trains each — 4.16 MGD

First Pass - 168 pressure vessels w/8
membranes each - 1344 membranes

Second pass - Two stage array - 78 Pressure
vessels, 624 membranes

Energy Recovery Turbine - 30-40% recovery
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10,032 membranes installed
85.6 acres of membrane surface area

Membrane Pore Size =0.0001 Micron
—Human hair is roughly 50 microns
2,002 cartridge filter elements installed

Salinity Range- 16 to 32 ppt
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Fixed Wanieille
Debt Service $R088 Electrical $#1220
Operating $R0657 Chemical D48
Subtotal FH1HD Subtotal $HISEE

TOTAL $3.38

(with $85 million SWFWMD co-funding - $3.04)



49



Factors that affect the degree of
salinity change due to the concentrate
discharge:

— Water production rate
— Power plant flow

— Intake salinity

— Hydrodynamics

— Physical setting
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i Monitoring Areas
Fl\ty in Hillsborough Bay

- defined from the
USF Tampa Bay
H Hydrodynamic Model
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Long Term Salinity
Monitoring Sites

— City of Tampa Bay Study
Group

— EPC of Hillsborough County

Desalination
Facility
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D Desalination Salinity Monitoring Data
Facility Sources

- — Tampa Bay Water HBMP

— Hillsborough County
HIMP

— Tampa Bay Estuary
Program
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#

— Seagrass are generally
absent in the areas
Immediately adjacent to
the power plant

— Fish abundance and
diversity data collected by

- FMRI are also being
\ evaluated

Desalination
Facility
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Mean
Daily
(ppt)
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Salinity
Difference
(Ppt)

Average = 0.48 ppt

Normal Daily Range= 17 to 25 ppt
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Salinity
Difference
(Ppt)

Average = 0.75 ppt

Normal Daily Range= 17 to 25 ppt
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Normal Daily Range= 17 to 25 ppt
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In the area of the Bay most likely to be
affected by the concentrate discharge, the
observed salinity differences (<0.5 ppt) were
less than those predicted by the Tampa Bay
Desal Model (average 1.3 ppt)

Consistent with these salinity observations,
no adverse impacts to biological resources
have been detected.
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Studies Performed for Desal | (Teco Big
Bend):

e Cumulative Impact Analysis for Master Water
Plan Projects, by PBS&J, April 1998

* Potential effects of Tampa Bay Surface Water
Projects on salinity and circulation in Tampa
Bay

e Assessment of potential impacts on Biological
Communities of McKay Bay from proposed
reductions in freshwater inflow from the Tampa
Bypass Canal

e Assessment of the effects of reductions in
freshwater inflow on the Biological Communities
of the Lower Alafia River

* A numerical modeling investigation of proposed
desalination facility at Big Bend, Tampa Florida,
PPfases | and Il, Model Calibration and Individual
Effects

* A numerical modeling investigation of Proposed
Desalination Facility at Big Bend, Tampa Florida,
Phase Ill, Cumulative Effects
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Studies Performed for Desal | (Teco
Big Bend) Cont.:

Assessment of toxicity levels of saline-sensitive
animals tested from concentrate produced by pilot
desalination plant

Tests on potential chemical effects from
desalination operation

Assessment of potential impact slight salinity
changes would have on currents in Tampa Bay

Measurement of actual salinity changes in the Bay
and potential long-term changes in salinity

Additional measurements of changes in salinity in
the area closest to the Power Plant and the
desalination plant and the potential for long-term
build up of salinity in these areas
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2.5 Million
Residents Served (vs. _ |
1.8 million in 1998) ggébo

St Petersburg

250 mgd Average Daily
Demand (vs. 230 mgd

in 1998) )



Surface Water 45.5%

Groundwater 45.5%

Desal Water 9%
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Thank Youl!
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