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Plann ing fo r Mult ip le  Futures: A Level o f Service  
Appro ach ‡
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Analyze  sho rtages to  de term ine  future  supply 
need

‡ Asefa, T., A. Adam s, and N. Wanakule , 20 15, A leve l o f se rvice  concept fo r planning future  wate r supply pro jec ts under probabilistic  
dem and and supply fram ework, J ournal o f Am erican Wate r Resources Association, 51(5) pp: 1272- 285, DOI: 10 .1111/1752- 1688.1230 9
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Dem and-Supply Variab ility
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Regio nal Perfo rm ance  Evaluat io n  Mo del
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Pro jects Reco m m ended in  20 18 Study

Three  New Water Supply Pro jects

Surface  Water 
Treatm ent Plant 
Expansion with  
existing source  

water

Desalination Facility 
Expansion with  
existing source  

water

New Groundwater 
Treatm ent Plant via 

Net Benefit from  
SHARP Program
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Mo del Scenario s Se t

Model ID SWTP 
Location Withdrawal Location Treatment Capacity Pipeline Assumptions

125
(baseline)

Existing site –
no expansion

Existing locations – no 
expansion No expansion

Regional pipeline from AAF to SCH_3 demand 
node

10 mgd minimum flow in the direction of 
SCH_3 only

Pipeline flow is comprised only of regional 
water via AAF

126
Existing site Existing locations

+20 mgd treatment capacity at existing site

128 +30 mgd treatment capacity at existing site

129

Near regional 
reservoir (new 
site)

Directly from reservoir
New SWTP with 20 mgd treatment capacity

130 New SWTP with 30 mgd treatment capacity

131 From the reservoir 
influent / effluent pipe

New SWTP with 20 mgd treatment capacity

132 New SWTP with 30 mgd treatment capacity

133
Directly from reservoir

New SWTP with 20 mgd treatment capacity
Regional pipeline between AAF and SCH_3 
demand node

No minimum flow requirement 

Bidirectional flow is allowed (i.e., flow can go 
toward SCH_3 or toward AAF)

Pipeline flow may be comprised of regional 
water via AAF or production from the new 
SWTP near the reservoir 

134 New SWTP with 30 mgd treatment capacity

135
From the reservoir 
influent / effluent pipe

New SWTP with 20 mgd treatment capacity

136 New SWTP with 30 mgd treatment capacity
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The Benefits o f New Infrastructure
1/21/2022

Possible Shortfall
(MGD)

Baseline infrastructure = Existing infrastructure , TECO Big Bend Connector Tunnel & Southern Hillsborough County Pipeline
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The Benefit  o f New Infrastructure
1/21/2022

Possible Shortfall
(MGD)

With Surface 
Water 

Treatment 
Expansion

Baseline 
Infrastructure

Baseline infrastructure = Existing infrastructure , TECO Big Bend Connector Tunnel & Southern Hillsborough County Pipeline
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Coupled Water Supply and  Financial Mo del
1/21/2022

Financial Model
Historic budgets and 
financial outcomes

Covenant Ratios 
Uniform Rate

Monthly water sales 
revenues

Annual Debt Service
Net Revenues

Reserve Fund Balance

Daily water supply 
and distribution 
routing models

Daily deliveries to 
customers to meet 

demands

Modeling water deliveries to member governments
Reliability Model
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Coupled Water Supply and  Financial Mo del
1/21/2022

Tampa Bay Water must meet 
covenant thresholds to maintain a 

good credit rating 
(and low interest rate 

on debt for infrastructure)

Rate Covenant: 
𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑁𝑁𝑅𝑅𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁 + 𝑅𝑅𝑁𝑁𝑅𝑅𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁 𝐹𝐹𝑅𝑅𝑅𝑅𝐹𝐹

𝐷𝐷𝑁𝑁𝐷𝐷𝑁𝑁 𝑆𝑆𝑁𝑁𝑅𝑅𝑅𝑅𝑆𝑆𝑆𝑆𝑁𝑁 ≥ 1.25

Debt Covenant: 
𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑁𝑁𝑅𝑅𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁
𝐷𝐷𝑁𝑁𝐷𝐷𝑁𝑁 𝑆𝑆𝑁𝑁𝑅𝑅𝑅𝑅𝑆𝑆𝑆𝑆𝑁𝑁 ≥ 1.0
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Financial Mo del Structure
1/21/2022

Annual 
Estimate

Uniform 
Rate

Water 
Demand

Reliability 
Model
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Financial Mo del Structure
1/21/2022

Annual 
Estimate

Uniform 
Rate

Variable 
Rate

Debt 
Service New 

Projects

Acquisition 
Credits

Existing Debt

Operational 
Expenses

Variable 
OpEx

Fixed 
OpEx

Rate 
Stabilization 

Fund

R&R 
Fund

Utility 
Reserve 

Fund

Other 
Funds & 
Interest

Reserve 
Fund 

Transfers
CIP 

Fund

Management 
Policy 

Intervention

Water 
Demand

Reliability 
Model
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What can  Managem ent  Explo re?
1/21/2022

Inflation rate of 
operating costs

Repayment 
schedule of future 
and existing debt

Uniform rate setting 
and reserve fund 

transfer policy

Rate of water 
demand growth

Interest and 
miscellaneous 

income

Targets for debt and 
rate covenants

Timing & sequencing 
of potential future 

infrastructure projects

Water availability 
and withdrawal 
permit capacity

Differences 
between budgeted 
and actual finances
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1/21/2022

Financial Feedbacks – Baseline Scenario

No management involvement – model balances uniform rate
“Hands-off” policy approach 

Goal > 1.0
Goal > 1.25
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1/21/2022

Financial Feedbacks – Baseline Scenario 

Management wants no rate increase on the uniform rate
“Fixed” policy approach 

Goal > 1.0
Goal > 1.25

Fixed Uniform Rate
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1/21/2022

Financial Feedbacks – Baseline Scenario  

Management wants minor increase on the uniform rate
“Controlled Growth” policy approach 

Goal > 1.25
Goal > 1.0

Between 0.5-1% 
annual rate growth
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1/21/2022

Investm ent  vs. Dem and Gro wth

High demands and drought conditions = risk to water supply

Low demands and/or high investment = risk to financial stability

High demand + dry futures 
may lead to severe water 

delivery shortfalls

But, low demand futures 
can mean a high Uniform Rate 

to meet financial objectives 
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• Understanding bo th dem and and supply uncertainty allows fo r 
risk assessm ent

• Uncertainty doe  NOT m ean no  decision

• Coupling financial m odel allow im plication to  rate  payers

• Next: Pilo t m odel com ple te ; currently on im plem entation

Sum m ary and  next  step
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1/21/2022
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