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Optimization of capital
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Length of gravity alternatives - 61 miles
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Improvement
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1.2 OPTIMIZATION ALTERNATIVES AND UNIT COST RATES

1.2.1 LIFE-CYCLE COST ASSUMPTIONS

Improvement alternatives were compared in the optimization using a XX-year present value (PV) economic
analysis. Total life-cycle cost was calculated as the sum of capital, PV life-cycle O&M and PV replacement
cost. Life-cycle cost assumptions are in the table below:

Present Value Variables

Annual O
Gravity Sewers & Force Mains

Life-Cycle Analysis Period XX years
Nominal Discount Rate X. X%
Annual Inflation X. X%
Effective Discount Rate XX %
50-year PV Annual Cost Multiplier XXXX

&M Costs

X.X% of initial capital cost

Storage Facilities

X.X% of initial capital cost

Pump Station Annual O&M

$X, XXX / MGD total pump station capacity

Lift Stations

$X, XXX per MGD

Storage Dewatering Pumps

$X, XXX per MGD

Treatment

$X, XXX per MGD

Flow Control Devices

X.X% of initial capital cost

Projected Asset Life

Asset Expected Life (years) PVLﬁzg::::;‘e;L}fg: S:;itt;,l:er
Gravity Sewers 80 XX %
Force Mains 60 XX %
Lift Stations 35 XX %
Storage Facilities 60 XX %
Treatment 75 XX %
Flow Control Devices 20 XX %




1.1 DESIGN AND PERFORMANCE CRITERIA

The key design and performance criteria applied in the optimization analysis are summarized in the table

OPTIMIZATION

INPUTS el
e
Planning Horizons Existing Population, Future Population
Hyd raulic Model Design Storms X-month, X-year, etc.. design storms

Modeled Sanitary Sewer

Overflows Eliminate all modeled SSOs in network

Improvement Surcharge and Freeboard Surcharge allowed in existing network with no minimum freeboard adopted.
Alternatives

Parallel vs. Replacement Parallel gravity sewers will be considered for existing gravity sewers = XX-inch
. - hep diameter. Replace and upsize to be adopted for existing gravity sewers < XX-inch
Gravity Sewers . X ;
diameter. (Unless otherwise specified)

COSt MOdel Gravity Sewer Design Gravity sewer upgrades (< XX-inch diameter) to achieve either no surcharge or
Capacity capacity greater than design flow.

The maximum allowable velocity in force mains is limited to X fps. Beyond that a
replacement or parallel force main is required.

Force Main Design Capacity

Desig N Criteria = Northwest Treatment Plant treats flows up to XX MGD before requiring additional
capacity for wet weather flows.
= Southwest Treatment Plant treats flows up to XX MGD and then utilizes X% of
Pond #1 and Pond #2 storage volume (XX MG) before requiring additional
capacity for wet weather flows.

Wet Weather Management at
Treatment Plants

Committed Projects Committed projects to be identified and included in the existing system model.

Operation & maintenance and replacement costs are included for primary lift stations

Primary Lift Stations and force mains.




Comparison of Optimizaton Scenarios

OPTIMIZATION
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PRIORITIZATION
INPUTS

4 A

Hydraulic Mode! 288 1.3 PRIORITIZATION CRITERIA
| Improvement alternatives were assessed for a wide array of preferential outcomes when prioritizing the
Improvem ent overflow control program implementation schedule and are noted in the table below
Alternatives il
f Criteria Considered Weighting
Modelled SS0O Overflow Volume X

Cost Model

Modelled S50 Overflow Count
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PRIORITIZATION
INPUTS >100,000
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Prioritization Assumptions & Objectives

1. The objective of the prioritization was to determine the sequence of project implementation
that would maximize return on investment with respect to network SSO reduction.

2. Prioritization was based on optimized capital infrastructure plan.

3. The following prioritization scenarios were completed to better understand how the project
Implementation schedule is affected by different SSO reduction objectives:

a) Optimized Solution, prioritization based on SSO volume

b) Optimized Solution, prioritization based on SSO volume and count




Prioritization of capital
Infrastructure program
based on SSO Volume




Existing Network
(with committed Southwest Treatment

Plant upgrade adopted as Priority 1)
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Priority Group 2

SS0O Volume

Priority Total Capital SSO Volume SSO Count
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Priority Group 3

Priority Total Capital SSO Volume SSO Count
Group Cost Reduction Reduction
1 0% 0% 0%
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Priority Group 4

Priority Total Capital SSO Volume SSO Count

Group Cost Reduction Reduction
1 0% 0% 0%
2 5% 20% 4%
3 14% 38% 13%
4 25% 57% 29%
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Priority Group 5

Priority Total Capital SSO Volume SSO Count

Group Cost Reduction Reduction
1 0% 0% 0%
2 5% 20% 4%
3 14% 38% 13%
4 25% 57% 29%
5 46% 76% 51%
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Priority Group 6

SS0O Volume
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Priority Total Capital SSO Volume SSO Count

Group Cost Reduction Reduction
1 0% 0% 0%
2 5% 20% 4%
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4 25% 57% 29%
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6 66% 90% 55%
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All Priority Groups

Priority Total Capital SSO Volume SSO Count

Group Cost Reduction Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%

4 25% 57% 29%

5 46% 76% 51%

6 66% 90% 55%

7 100% 100% 100%




