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Executive Summary

The City of St. Petersburg (City) authorized Camp Dresser and McKee Inc. (CDM) to
provide an evaluation for the continued operation of Albert Whitted Water
Reclamation Facility (AWWREF). This study was performed using present worth
analysis, based on marginal cost, for keeping the AWWREF in service (operational)
versus two alternatives for flow diversion and treatment if the AWWREF were taken
out of service.

The main driver for this evaluation was the requirement by the Florida Department of
Environmental Protection (FDEP) for City to manage their reject water via reject water
storage (and subsequent re-treatment) rather than direct disposal via the existing
injection wells. This new reject storage will not only have to be built and operated,
adding significant costs to the City, but will also have to be located off-site owing to
space limitations at the existing facility location. Because of these and other reliability
concerns discussed in this report, the City decided to evaluate alternatives to the
continued operations and maintenance of the aging AWWRE. Alternatives evaluated
included various flow diversion options which would divert the flow currently
serviced by the AWWREF to one or more of the City’s other water reclamation
facilities.

To facilitate the evaluation, flow projections for each of the City’s four water
reclamation facilities were developed. Flow projections utilized historical growth
data, in addition to projections for future growth due to development and potential
High Speed Rail impacts. The flow peaking factors are important in sizing the
pumping and piping systems necessary for flow diversion. The City has actively been
improving (lowering) the peaking factors in the last few years as a result of its efforts
to better seal its aging sewer infrastructure against infiltration and inflow. Therefore,
the peaking factors used in this evaluation were determined from historical 5-year
flow data.

Of the multiple flow diversion alternatives evaluated, the two most favorable flow
diversion alternatives, based on cost and operational flexibility, were selected for
further evaluation. The two flow diversion alternatives selected included one
alternative to send all flow to the Southwest Water Reclamation Facility (SWWRF)
and a second flow diversion alternative that split the flow between the Northwest
Water Reclamation Facility (NWWRF) and the SWWRE. The flow diversion
alternatives developed included a master pump station, in proximity to AWWREF, and
new force main(s) which would discharge to the other treatment facilities.

A 20-year study period (FY 2011 through FY 2030) was utilized for the estimation of
costs and data related to the present worth analysis and comparison of alternatives.
For capital costs including replacement and rehabilitation (R&R) costs, a salvage
value was estimated for the asset at the end of the study period. The present worth of
this salvage value was included as a credit (negative cost) in the overall present worth

ES-1
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Executive Summary

analysis for each alternative. The use of this salvage value credit allows all of the
alternatives to be considered “equivalent” for comparison in this evaluation.

Table E-1 presents a comparison of the three present worth analyses.

Table E-1. Present Worth Comparison

Present Worth for the Study Period
AWWRF AWWRF FLOW
FLOW DIVERSION TO
KEEP AWWRF DIVERSION SWWRF AND
OPERATIONAL TO SWWRF NWWRF
Capital Costs
New Capital Costs (Minus
Salvage Value) $12,699,445 $31,194,252 $38,505,008
Replacement (CIP) Costs (Minus
Salvage Value) 29,556,306 417,256 640,455
Operation & Maintenance Costs 43,536,522 22,401,715 22,726,164
Total Present Worth $85,792,273 $54,013,223 $61,871,628

In this comparison, the difference in present worth between keeping AWWREF
operational and flow diversion to SWWREF is almost 60 percent and the difference in
present worth between keeping AWWRF operational and flow diversion to SWWRF
and NWWREF is almost 40 percent.

Therefore, from this study and based on present worth comparison, proceeding with
either flow diversion to SWWREF or flow diversion to SWWRF and NWWRF would be
the better choice for the City over continued operations at the AWWRE.

Present worth for flow diversion to SWWRF and NWWREF is approximately 15
percent higher than flow diversion to SWWREF alone due to the higher initial capital
costs for this alternative. However, flow diversion to SWWRF and NWWREF provides
the City with greater reliability and flexibility to deal with future flows. This type of
reliability and flexibility is not normally designed into most Florida municipal
wastewater facilities. Therefore, the additional costs may not be justified.

It is recommended that the City proceed with the conceptual design of flow diversion
using SWWREF as the receiving facility.

Although the focus of this evaluation study was a marginal cost based comparison
using present worth methodology, some non-economic considerations would also
support the recommendation to proceed with the conceptual design of flow diversion.
These include reliability, expandability, regulatory considerations, and sustainability,
and are further discussed in Section 6 of this report.

ES-2
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Section 1
Introduction

1.1 Background

The City of St. Petersburg (City) currently operates the following four water
reclamation facilities:

m Albert Whitted Water Reclamation Facility (AWWREF)
m Southwest Water Reclamation Facility (SWWRF)

m Northwest Water Reclamation Facility (NWWREF)

m Northeast Water Reclamation Facility (NEWRF)

The City has contracted with Camp Dresser and McKee Inc. (CDM) to provide an
evaluation for the continued operation of the AWWRE. Under this authorization,
CDM'’s study will include a present worth analysis based on marginal cost for
keeping the AWWREF in service (operational) versus two alternatives for flow
diversion and treatment if the AWWRF were taken out of service. The flow diversion
alternatives will include installing a master pump station in proximity to AWWRF
(either on-site or just off-site) and new force main(s) which would discharge to the
other treatment facilities.

The main driver for this evaluation was the requirement by the Florida Department of
Environmental Protection (FDEP) for City to manage their reject water via reject water
storage (and subsequent re-treatment) rather than direct disposal via the existing
injection wells. In the event that effluent could not meet FDEP requirements, a reject
event, an alternate source of effluent disposal would be needed in the form of reject
storage. The existing 2 million gallon (MG) effluent storage tank cannot provide
sufficient reject storage and the on-site space constraints preclude the siting of new
reject storage tank(s) at the current location of AWWRE. In addition to the tight site
constraints, the existing site must also be sensitive to height limitations due to the
proximity to the existing runways.

The existing AWWREF is the smallest and oldest of the City’s four water reclamation
facilities (WRFs). Flow projections, which are further discussed in Chapter 2 of this
report, indicate that the other three WRFs have ample permitted capacity to
accommodate the anticipated flows through the year 2030 without continued
utilization of the AWWRE. As an alternative to the additional costs that would be
incurred for reject storage, and other reliability concerns discussed in this report, the
City decided to evaluate alternatives to the continued operations and maintenance of
the aging AWWREF. Alternatives evaluated included various flow diversion options
which would divert the flow currently serviced by the AWWREF to one or more of the
City’s other water reclamation facilities. With a flow diversion alternative, the
AWWREF would be taken out of service, avoiding the need for the new reject storage.

1-1
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Introduction
Section 1

In order to facilitate the final selection of the two flow diversion alternatives, a
technical memorandum was first developed which presented a broader list of
potential flow diversion alternatives. The final two flow diversion alternatives
selected, based on cost and operational flexibility, included one alternative that sent
all flow to the SWWRF and a second flow diversion alternative that split the flow
between the NWWRF and the SWWREF.

The final three alternatives for evaluation include:
m Keep AWWREF Operational Alternative
m Divert all flow to the SWWRF Alternative

m Divert flow between the NWWRF and SWWRF Alternative

1.2 Methods Used to Analyze Alternatives

This report presents a summary of the data utilized for the comparison of the
alternatives, development of potential flow diversion alternatives, further
development of capital, operation, and maintenance costs for each of the three final
alternatives (keep AWWREF operational, flow diversion to SWWREF, and flow
diversion to both NWWRF and SWWREF), and the present worth, marginal cost
analysis. Historical data specific to the WRF was utilized when available.

The intent of this evaluation was to provide a marginal cost comparison between the
final three alternatives. Caution should be used when referencing these marginal cost
estimates for budgetary or planning purposes as the actual project costs may exceed
the marginal costs presented herein.

The methodology used for the present worth analysis was based on the U.S.
Department of Commerce’s text “Life Cycle Costing Manual for the Federal Energy
Management Program”, 1996. This reference text utilizes a detailed life-cycle cost
analysis methodology and provides an assessment of the long term cost effectiveness
of a project.

Generally, for planning level marginal cost based present worth comparison, a 15 or
20 year period is selected for evaluation. For this study, a twenty year period takes the
evaluation to 2030, the latest year for which flow capacity/demand projections are
available under the City’s 201 Facilities Plan, CDM, April 2010. A twenty year study
period was selected to correspond to the City’s fiscal year (FY) 2011 which begins on
October 1, 2010 through FY 2030 which ends on September 30, 2030.

1.3 Report Structure

Section 1 of this report provides a brief background for this evaluation study. Once
the study period was finalized with the City staff (20 years), the first task included a
projection of wastewater flows for various service areas within the City for the
selected study period.
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Introduction
Section 1

Section 2 details the wastewater flow projections that are included in this study.

In Section 3, potential flow diversion alternatives - alternatives to keeping AWWRF
operational (in-service) - are discussed along with the selection of two flow diversion
alternatives for this present worth analysis.

Section 4 includes the development of Capital costs and Operations and Maintenance
(O&M) costs for the three alternatives. Capital costs include new construction as well
as rehabilitation and replacement costs. O&M costs include administrative costs,
chemical costs, power costs, personnel etc.

In Section 5, a present worth analysis is performed for the marginal costs developed
for each of the three alternatives. Appropriate escalation and discount rates are
employed to allow easy comparison of the present worth of the alternatives in 2011
dollars.

Section 6 presents the conclusions and recommendations resulting from the present
worth analysis of the three alternatives.

1-3
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Section 2
Flow Projections

This section of the report provides the development of flow projections and peaking
factors which are utilized to determine the available future capacities for the four
existing WRFs. This information was also previously presented to the City in the Flow
Diversion Alternatives Memorandum, CDM, July 2, 2010.

2.1 Flow Projections

The study/planning period for this evaluation is a 20-year period from October 1,
2010 through September 30, 2030. Consequently, flow projections have been made for
the study period for the various wastewater treatment facilities.

Base flow (annual average daily flow - AADF) projections in million gallons per day
(MGD) utilized for these alternative evaluations were taken from the 201 Facilities
Plan, CDM, April 2010 and are presented in Table 2-1. These flow projections were
calculated utilizing population projections provided by the City of St. Petersburg
Development Services Traffic Analysis Zones, 2009 in combination with per capita
daily flows which were calculated using 2009 actual flow data from the four WRFs
and population data.

Table 2-1. Flow Projections from 201 Facilities Plan

Projected AADF Flows (MGD)
Year
AWWRF NEWRF NWWRF SWWRF

2010 5.93 8.45 9.96 9.81
2015 6.02 8.52 10.00 9.89
2020 6.09 8.57 10.01 9.94
2025 6.15 8.62 10.02 9.99
2030 6.20 8.65 10.03 10.03

2.1.1 Additional Flows Due to Development

The potential for additional flows through development have been identified for the
NEWREF service area. These additional developments and their potential additional
average daily flow (ADF) include the following;:

Pinellas Park - 1.01 MGD (ADF)
Jabil - 0.20 MGD (ADF)

Sod Farm - 0.56 MGD (ADF)
Toy Town - 1.04 MGD (ADF)

If all of these proposed developments are completed in accordance with their current
completion schedule, the NEWREF could realize an additional 2.81 MGD (ADF) of

flow.

21
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Section 2
Flow Projections

Table 2-2 presents the revised flow projections, assuming that 50 percent of the
potential additional flows for NEWREF are realized in the year 2010 and 100 percent of
additional flows are realized in the year 2015 (this assumption has a nominal impact
on the overall flow projection for NEWRF in 2030). For subsequent five year intervals
(2020 - 2030), the same percentages of increase noted for the NEWREF per five year
period in Table 2-1 were applied to the additional 2.81 MGD (ADF) to provide the
total updated flow projections for these years.

Table 2-2 - Flow Projections Including NEWRF Planned Developments

Projected AADF Flows (MGD)
Year
AWWRF NEWRF NWWRF SWWRF

2010 5.93 9.85 9.96 9.81
2015 6.02 11.33 10.00 9.89
2020 6.09 11.40 10.01 9.94
2025 6.15 11.46 10.02 9.99
2030 6.20 11.50 10.03 10.03

2.1.2 Potential High Speed Rail Impacts

A high-speed rail (HSR) system, which will provide a connection from Orlando to
Tampa, is currently in planning phase. Pinellas County Economic Development plans
include a HSR extension from the Tampa HSR terminal to the City of St. Petersburg
with additional rapid transit bus service interconnecting throughout the City. To
account for potential growth in the WREF service areas due to the proposed
interconnected transit system, potential increases in wastewater flows were applied to
each of the four WREF service areas. The HSR connection from Orlando to Tampa
would need to be constructed and operational prior to a connection to St Petersburg
and therefore the year 2020 was selected as the first year when HSR impacts may be
realized.

A data search was performed to identify potential impacts on wastewater flows due
to implementation of a HSR system. Data reviewed included the cities of Orlando,
Charlotte, Los Angeles, Ohio hub and others. Data specific to population changes and
wastewater flow impacts due to the addition of a HSR was extremely limited with the
exception of a study performed by the California State University. A California State
University, Los Angeles report by Philip J. Romero, Ph. D, “Unlocking the Gridlock in
Los Angeles County’s Transportation System: The Local Economic Benefits of High-Speed
Rail”, October 8, 2008, included a study for population shifts due to HSR. Similar to
the interconnection that would be seen by the Orlando - Tampa - St Petersburg HSR;
the California study also included several neighboring counties that would be
interconnected through HSR. The population shifts noted in the study were utilized to
estimate the potential wastewater impacts to the City due to a HSR system
implementation.

CDM 2-2

S:\STPETE\Albert Whitted WRF Eval\Final Report\Section 2.doc



Section 2
Flow Projections

Potential impacts noted in this study that would be applicable to wastewater flows
were two-fold. The first being an increase in the number of permanent residents
moving into the City and utilizing the HSR to commute to work outside of the City
and the second an increase in the number of employees commuting into the City from
other areas due to job growth combined with the eased commute via HSR. This study
provided data for increases in population and increases in employment within
various southern California counties due to HSR implementation.

The average increase to population projections due to HSR was shown to be 0.49%
excluding one county which actually showed a population reduction. The average
increase in the number of employees per county was 0.83% with the exclusion of one
county which actually showed a reduction in the number of employees.

The population projections presented in the 201 Facilities Plan, CDM, April 2010 were
used as the basis for estimation of the HSR impact analysis with the exception that
seasonal residents were excluded since the HSR would likely impact growth on the
number of permanent residents. The population projections were increased by 0.49%
to determine the potential added number of permanent residents. This value was then
multiplied by the level of service standards presented in the 201 Facilities Plan, CDM,
April 2010 in terms of gallons per capita per day (gcpd) for each WRF service area.
Table 2-3 provides a summary of this data showing the number of additional
potential permanent residents and the associated potential increase in flow to the
WRFs per service area.

For the California counties evaluated in the study, the number of employees was
equal to approximately 50 percent of the number of residents. To estimate the number
of employees for each of the WRF service areas, the number of projected permanent
residents per WRF service area presented in Table 2-3 was multiplied by 50 percent.
The number of projected employees was increased by 0.83% to determine the
potential added number of employees due to HSR. This value was then multiplied by
the per capita daily flows for each WRF service area. Table 2-4 provides a summary of
this data showing the number of additional potential employees and the associated
potential increase in flow to the WRFs per service area.

The resulting increased flow projections after the addition of potential impacts due to
HSR shown in Tables 2-3 and 2-4 were added to those resulting from projected
growth shown in Table 2-2 starting in the year 2020 and these total projected flows are
presented in Table 2-5.

CDM 23
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Table 2-3. Potential Increases in Permanent Residents and Flows due to HSR

Projected Permanent Incrgase in Permanent Number of Added I_S?a\:s:coef Pqtential F"qtential
Year Residents® Residents due to HSR Permanent Residents Standards Additional Flow Additional Flow
(0.49% Increase) due to HSR (gcpd)? (gpd) (MGD)
Albert Whitted WRF

2020 47,112 47,345 233 120 27,921 0.03

2025 47,564 47,799 235 120 28,189 0.03

2030 47,936 48,173 237 120 28,409 0.03
Northeast WRF

2020 81,622 82,025 403 100 40,311 0.04

2025 82,026 82,431 405 100 40,510 0.04

2030 82,348 82,755 407 100 40,669 0.04
Northwest WRF

2020 76,329 76,706 377 118 44,482 0.04

2025 76,416 76,793 377 118 44,533 0.04

2030 76,483 76,861 378 118 44,572 0.04
Southwest WRF

2020 95,828 96,301 473 95 44,960 0.04

2025 96,285 96,761 476 95 45,175 0.05

2030 96,679 97,156 477 95 45,360 0.05

Note:

1.

Data taken from the 201 Facilities Plan, CDM, April 2010
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Table 2-4. Potential Increases in Employees and Flows due to HSR

Section 2

Flow Projections

Estimated Number of Increased Employees Number of Added Per Capita I?qtential I?qtential
Year Employees (SQ% of due to HSR Employees due to Daily Flows Additional Flow Additional Flow
Permanent Residents) (0.83% Increase) HSR (gpd) (MGD)
Albert Whitted WRF

2020 23,556 23,752 196 120 23,557 0.02

2025 23,782 23,980 198 120 23,783 0.02

2030 23,968 24,168 200 120 23,969 0.02
Northeast WRF

2020 40,811 41,151 340 100 34,011 0.03

2025 41,013 41,355 342 100 34,180 0.03

2030 41,174 41,517 343 100 34,314 0.03
Northwest WRF

2020 38,165 38,483 318 118 37,531 0.04

2025 38,208 38,526 318 118 37,573 0.04

2030 38,242 38,560 319 118 37,606 0.04
Southwest WRF

2020 47,914 48,313 399 95 37,934 0.04

2025 48,143 48,544 401 95 38,115 0.04

2030 48,340 48,742 403 95 38,271 0.04

Note:

1.

Based on Permanent Resident Projections included in the 201 Facilities Plan, CDM, April 2010
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Section 2
Flow Projections

Table 2-5. Flow Projections with NEWRF Planned Developments and Potential HSR
Impacts

Projected AADF Flows (MGD)
Year
AWWRF NEWRF NWWRF SWWRF

2010 5.93 9.85 9.96 9.81
2015 6.02 11.33 10.00 9.89
2020 6.14 11.47 10.09 10.02
2025 6.20 11.53 10.10 10.08
2030 6.25 11.57 10.11 10.12

For years 2020 through 2030, the following increases due to HSR impacts are reflected
in Table 5:

AWWREF - increased by .05 MGD (.03 residential / .02 employee)

NEWREF - increased by .07 MGD (.04 residential / .03 employee)

NWWRE - increased by .08 MGD (.04 residential / .04 employee)

SWWREF - increased by .08 MGD for year 2020 (.04 residential / .04 employee)
SWWREF - increased by .09 MGD for years 2025 and 2030 (.05 residential / .04
employee)

Although the projected flow for the AWWREF in 2030 presented in Table 2-5 is
projected at 6.25 MGD, the flow diversion alternatives evaluated in Section 3 of this
report assume a required flow diversion of 7.0 MGD. The additional flow (0.75 MGD)
was added to provide additional conservatism for any unforeseen additional flows
that may occur in the future.

2.1.3 Peaking Factors

Recent City projects have focused on providing a reduction for infiltration and inflow
(I&I) which occur during wet weather events and affect the peaking factors. Plans by
the City include a continued effort to target projects which can provide additional
reduction in I&I which may lead to reduced peaking factors. Due to this recent effort
and resulting reduction in peaking factors, data used to determine future peaking
factors were limited to the past 5 years.

The 201 Facilities Plan, CDM, April 2010 provided annual average peaking factors
using data from 2005 through 2009 for each WRF. The annual average day peaking
factors per WRF over this time period are presented in Table 2-6. Variation in peaking
factors noted between years and between facilities may be due to varying stages of
I&I repair efforts. Additional investigation may be warranted during the design phase
for flow diversion alternatives, if selected.

2-6
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Table 2-6. Average Peaking Factors for 2005 — 2009

Annual Average Day Peaking Factors
Year
AWWRF NEWRF NWWRF SWWRF
2005 2.4 2.4 3.1 3.2
2006 2.9 2.7 33 3.9
2007 3.3 3.7 2.6 3.6
2008 2.8 3.8 2.8 3.7
2009 3.5 2.5 3.1 3.2
Overall Average 3.0 3.0 3.0 3.5

The flow diversion evaluations presented in this memo will be diverting flow from
the AWWREF conveyance system and therefore the overall average peaking factor of

3.0 was used.

2.2 Remaining Available Treatment Capacity

Table 2-7 provides a summary of Florida Department of Environmental Protection
(FDEP) permitted capacities for each WRF. Table 2-8 presents the remaining
treatment capacities for each WREF calculated by subtracting the total potential flow
projections presented in Table 2-5 from the permitted treatment capacities presented

in Table 2-7.
Table 2-7. FDEP Permitted Capacities
Facility AWWRF NEWRF NWWRF SWWRF
FDEP Permitted
Treatment
Capacities (MGD 12.4 16.0 20.0 20.0
AADF)
Table 2-8. Estimated Remaining Treatment Capacities
Estimated Remaining Treatment Capacities (MGD)
Year
AWWRF NEWRF NWWRF SWWRF
2010 6.47 6.15 10.04 10.19
2015 6.38 4.67 10.00 10.11
2020 6.26 4.53 9.91 9.98
2025 6.20 4.47 9.90 9.92
2030 6.15 4.43 9.89 9.88

The NEWREF is projected to have the least amount of remaining capacity at 27 percent
at the end of the study period while the three other WRFs will have approximately 50
percent remaining capacity.
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Flow diversion alternatives presented in Section 3 of this report evaluate diversion to
a single WRF as well as flow splits between two WRFs (splitting flows among all three
remaining WRFs was not considered). Because the projected remaining capacity for
the NEWREF is less than the anticipated flows needing diversion, NEWRF was not
evaluated as an alternative for diversion to a single WRF.

CDM 2-8
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Section 3
Flow Diversion Alternatives Development

Based on the remaining available capacities at each WRF which were developed in
Section 2, multiple flow diversion alternatives were developed from which two final
flow diversion alternatives, based on cost and operational flexibility, were selected.
Portions of the information included in this section were previously presented to the
City in the Flow Diversion Alternatives Memorandum, CDM, July 2, 2010.

3.1 Approach Utilized

The flow diversion alternatives were prepared based on the information collected
utilizing previous reports, the 201 Facilities Plan, CDM, April 2010, permitted
capacities for the water reclamation facilities, data provided by the City (Appendix
A), and flow conveyance meetings with City staff. For each flow diversion alternative,
a proposed route and a conceptual level marginal cost estimate for construction was
prepared by CDM Constructors, Inc. for comparison purposes.

For each of the flow diversion alternatives a master pump station would be installed
in the vicinity of the influent junction box for the AWWREF and discharge through
force mains to the other WRFs. Flow diversion alternatives evaluated diversion to a
single WRF as well as flow splits between two WRFs (splitting flows among all three
remaining WRFs was not considered). Because the projected remaining capacity for
the NEWREF is less than the anticipated flows needing diversion, NEWRF was not
evaluated as an alternative for diversion to a single WRF. A maximum peak velocity
of 5 feet per second (fps) was targeted for pipe size selection. Percentage flow splits
were targeted, however the calculated flow splits based on nominal pipe diameters
and friction losses are presented. For ease of operation, the flow split was calculated
based on a path of least resistance rather than active split control through valving.

For each flow diversion alternative, a description of the alternative is provided along
with a conceptual level cost estimate for the force main based on a unit price per
linear foot (If) of force main and a conceptual marginal cost estimate for the pump
station which included pumps, electrical equipment, and installation. Cost estimates
for pipelines were based on ductile iron piping (DIP) installed via open cut and
include fittings, excavation, backfill, and dewatering. A separate cost for pavement
restoration is also included.

An estimate of the cost of the pump station structure was not performed because it
will be the same for all alternatives. The size of the pumps and associated electrical
requirements will vary based on the horsepower (hp) requirements for each
alternative. Costs for pumps (2 duty; 1 standby) with installation based on required
hp and associated electrical costs are included for each alternative option.
Calculations for required minimum brake hp assumed a pump efficiency of 70
percent and are based on the estimated peak flow total head loss for each alternative.

CDM 3-1
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Section 3
Flow Diversion Alternatives Development

All costs presented in this section include the following mark-ups:
m General Conditions - 8%

m Escalation - 4%

m Overhead & Profit - 12%

m Contingency - 25%

Although the projected flow for the AWWREF in 2030 previously shown in Section 2 is
projected at 6.25 MGD, the following flow diversion alternatives assume a required
flow diversion of 7.0 MGD. The additional flow (0.75 MGD) was added to provide
additional conservatism for any unforeseen additional flows that may occur in the
future.

3.2 Alternative #1 - Southwest WRF Only

Alternative #1 directs all diverted flow to the Southwest WRF. Force main routing
and sizing is presented in Figure 3-1 with conceptual cost estimates for the force main
and pump cost provided in Table 3-1. The total minimum required peak flow brake
hp for this alternative is approximately 350 hp.

Table 3-1. Alternative #1 Conceptual Marginal Cost Estimate

ltem Quantity (If)* Cost per If 2 Total Cost
36-inch DIP 33,050 $472.53 $15,617,117
Pavement Restoration (36”) | 33,050 $53.72 $1,775,446

Pumps (2 duty;1 standby) | $485,760

Total Marginal Cost $17,878,323

Notes:
1. Force main quantities were estimated using Google Earth Pro.
2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

The estimated remaining capacity for the SWWRF due to flow diversion Alternative
#1 is presented in Table 3-2. These values were calculated by subtracting the 7 MGD
AWWREF flow diversion from the SWWRF remaining capacity values shown in Table
2-8.

CDM 3-2
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Section 3
Flow Diversion Alternatives Development

Table 3-2. Alternative #1 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 6.15 10.04 3.19
2030 4.43 9.89 2.88

3.3 Alternative #2 - Northwest WRF Only

Alternative #2 directs all diverted flow to the Pasadena LS to be pumped to the
Northwest WREF. Based on historical data received from the City, Pasadena LS has a
peak hour flow of approximately 13.4 MGD. Pasadena LS currently discharges
through approximately 12,500 If of 36” diameter force main.

With a combined peak hour flow of 34.4 MGD (21 MGD from diverted flow and 13.4
MGD from current Pasadena LS peak hour flow), a parallel 24” force main would be
required. Force main routing and sizing is presented in Figure 3-2 with conceptual
cost estimates for the force main and marginal pump costs provided in Table 3-3.
Additionally, this alternative includes the cost for additional pumping capacity
required at Pasadena LS.

The total minimum required peak flow brake hp for this alternative is approximately
510 hp.

Table 3-3. Alternative #2 Conceptual Marginal Cost Estimate

ltem Quantity (If)* Cost per If 2 Total Cost
36-inch DIP 35,420 $472.53 $16,737,013
Pavement Restoration (36") 35,420 $53.72 $1,902,762
24-inch DIP 12,500 $248.51 $3,106,375
Pavement Restoration (24") 12,500 $46.06 $575,750

Pasadena LS Additional Pumps® | $121,440

Pumps (2 duty;1 standby) $541,999
Total Marginal Cost $22,985,339
Notes:

1. Force main quantities were estimated using Google Earth Pro.

2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

3. Costis for pumps and motors only and does not include potential modifications
required at the Pasadena Pump Station to install additional pumps.

The estimated remaining capacity for the NWWRF due to flow diversion Alternative
#2 is presented in Table 3-4. These values were calculated by subtracting the 7 MGD
AWWREF flow diversion from the NWWRF remaining capacity values shown in Table
2-8.

3-3
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Section 3
Flow Diversion Alternatives Development

Table 3-4. Alternative #2 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 6.15 3.04 10.19
2030 4.43 2.89 9.88

3.4 Alternative #3 - Northwest & Southwest WRF Split
(47%/53%)

Alternative #3 splits the diverted flow by sending 3.69 MGD to the Pasadena LS
(discharging to Northwest WRF) and sending 3.31 MGD directly to the Southwest
WRE. Based on the velocity requirement and the historical peak hour flow of 13.4
MGD at Pasadena LS, the proposed 36” force main has sufficient capacity. Force main
routing and sizing is presented in Figure 3-3 with conceptual marginal cost estimates
for the force main and pump cost provided in Table 3-5. Additionally, this

alternative includes the marginal cost for additional pumping capacity required at
Pasadena LS.

The total minimum required peak flow brake hp for this alternative is approximately
755 hp.

Table 3-5. Alternative #3 Conceptual Marginal Cost Estimate

ltem Quantity (If)* Cost per If 2 Total Cost
36-inch DIP 15,830 $472.53 $7,480,150
Pavement Restoration (36") 15,830 $53.72 $850,388
24-inch DIP 43,570 $248.51 $10,827,581
Pavement Restoration (24") 43,570 $46.06 $2,006,834

Pasadena LS Additional Pumps® | $194,304

Pumps (2 duty;1 standby) $1,232,922
Total Marginal Cost $22,592,179
Notes:

1. Force main quantities were estimated using Google Earth Pro.

2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

3. Costis for pumps and motors only and does not include potential modifications
required at the Pasadena Pump Station to install additional pumps.

The estimated remaining capacity for the NWWRF and SWWRF due to flow diversion
Alternative #3 is presented in Table 3-6. Values were calculated by subtracting the
3.23 MGD and the 3.77 MGD flow diversions from the NWWRF and SWWRF
respectively from the remaining capacity values shown in Table 2-8. This same
procedure was followed for the remaining alternative evaluations.

3-4

S:\STPETE\Albert Whitted WRF Eval\Final Report\Section 3.doc




Facility ==

&wes? \AI/a'rer‘
S, |
Reclamation
*\\
RS
[ — S
iKY

)
2!

e,
v

(699)

Legend

I.I Pasadena Lift Station

(@ Existing Pipe
@D 24" DIP

@ 36" DIP
I:I Water Reclamation Facility

eclamation

1ST.ST.SE,
J 2=
o
52
~2‘ 3
ﬂg

0 4,000 8,000 16,000
Feet

N

Figure 3-3
Alternative 3 — Northwest - Southwest WRF Split (47%, 53%)
Albert Whitted Reclamation Facility (AWWRF) Evaluation of Operation Alternatives
St. Petersburg, FL


loweks
Text Box
Figure 3-3


Section 3
Flow Diversion Alternatives Development

Table 3-6. Alternative #3 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 6.15 6.35 6.88
2030 4.43 6.20 6.57

3.5 Alternative #4 - Northwest & Southwest WRF Split
(28%/72%)

Alternative #4, a variation of Alternative #3, splits the diverted flow by sending 1.93
MGD to the Pasadena LS (discharging to Northwest WRF) and 5.07 MGD directly to
the Southwest WRF. Based on the velocity requirement and the historical peak hour
flow of 13.4 MGD at Pasadena LS, the proposed 36” force main has sufficient capacity.
Force main routing and sizing is presented in Figure 3-4 with conceptual marginal
cost estimates for the force main and pump marginal cost provided in Table 3-7.
Additionally, this alternative includes the marginal cost for additional pumping
capacity required at Pasadena LS.

The total minimum required peak flow brake hp for this alternative is approximately
470 hp.

Table 3-7. Alternative #4 Conceptual Marginal Cost Estimate

Item Quantity (If)l Cost per If 2 Total Cost
36-inch DIP 15,830 $472.53 $7,480,150
Pavement Restoration (36") 15,830 $53.72 $850,388
30-inch DIP 23,990 $354.52 $8,504,935
Pavement Restoration (30") 23,990 $49.86 $1,196,141
20-inch DIP 19,580 $195.00 $3,818,100
Pavement Restoration (20") 19,580 $45.86 $897,939
Pasadena LS Additional Pumps® | $145,728

Pumps (2 duty;1 standby) $541,999

Total Marginal Cost $23,435,380

Notes:

1. Force main quantities were estimated using Google Earth Pro.

2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

3. Costis for pumps and motors only and does not include potential modifications
required at the Pasadena Pump Station to install additional pumps.

The estimated remaining capacity for the NWWRF and SWWREF due to flow diversion
Alternative #4 is presented in Table 3-8.

3-5
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Section 3
Flow Diversion Alternatives Development

Table 3-8. Alternative #4 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 6.15 8.11 5.12
2030 4.43 7.96 4.81

3.6 Alternative #5 - Southwest & Northeast WRF Split
(49%/51%)

Alternative #5 splits the diverted flow by sending 3.41 MGD to the Southwest WRF
and 3.59 MGD to the Northeast WRF. Force main routing and sizing is presented in
Figure 3-5 with conceptual marginal cost estimates for the force main and pump cost
provided in Table 3-9. The total minimum required peak flow brake hp for this
alternative is approximately 670 hp.

Table 3-9. Alternative #5 Conceptual Marginal Cost Estimate

Item Quantity (If)l Cost per If 2 Total Cost
24-inch DIP 63,110 $248.51 $15,683,466
Pavement Restoration 63,110 $46.06 $2,906,847

Pumps (2 duty;1 standby) | $520,283

Total Marginal Cost $19,110,596

Notes:
1. Force main quantities were estimated using Google Earth Pro.
2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

The estimated remaining capacity for the SWWRF and NEWRF due to flow diversion
Alternative #5 is presented in Table 3-10.

Table 3-10. Alternative #5 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 2.56 10.04 6.78
2030 0.84 9.89 6.47

3.7 Alternative #6 - Southwest & Northeast WRF Split
(63%/37%)
Alternative #6, a variation of Alternative #5, splits the diverted flow by sending 4.41

MGD to the Southwest WRF and 2.59 MGD to the Northeast WRF. Force main routing
and sizing is presented in Figure 3-6 with conceptual marginal cost estimates for the

3-6
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Section 3
Flow Diversion Alternatives Development

force main and pump marginal cost provided in Table 3-11. The total minimum
required peak flow brake hp for this alternative is approximately 365 hp.

Table 3-11. Alternative #6 Conceptual Marginal Cost Estimate

ltem Quantity (If)* Cost per If 2 Total Cost
30-inch DIP 33,060 $354.52 $11,720,431
Pavement Restoration (30”) | 33,060 $49.86 $1,648,372
24-inch DIP 30,050 $248.51 $7,467,726
Pavement Restoration (24”) | 30,050 $46.06 $1,384,103
Pumps (2 duty;1 standby) | $485,760

Total Marginal Cost $22,706,392

Notes:

1. Force main quantities were estimated using Google Earth Pro.
2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

The estimated remaining capacity for the SWWRF and NEWRF due to flow diversion
Alternative #6 is presented in Table 3-12.

Table 3-12. Alternative #6 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 3.56 10.04 5.78
2030 1.84 9.89 5.47

3.8 Alternative #7 - Northwest & Northeast WRF Split
(62%/38%)

Alternative #7 splits the diverted flow by sending 4.34 MGD to the Pasadena LS
which pumps to Northwest WRF and 2.66 MGD to the Northeast WRF. The proposed
36” force main has sufficient hydraulic capacity to meet the velocity criteria with the
existing peak hour flow and the portion of diverted flow. Force main routing and
sizing is presented in Figure 3-7 with conceptual marginal cost estimates for the force
main and pump marginal cost provided in Table 3-13. Additionally, this alternative
includes the cost for additional pumping capacity required at Pasadena LS.

The total minimum required peak flow brake hp for this alternative is approximately
450 hp.

3-7
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Section 3
Flow Diversion Alternatives Development

Table 3-13. Alternative #7 Conceptual Marginal Cost Estimate

Item Quantity (If)l Cost per If 2 Total Cost
36-inch DIP 2,980 $472.53 $1,408,139
Pavement Restoration (36") 2,980 $53.72 $160,086
30-inch DIP 32,430 $354.52 $11,497,084
Pavement Restoration (30") 32,430 $49.86 $1,616,960
24-inch DIP 27,070 $248.51 $6,727,166
Pavement Restoration (24") 27,070 $46.06 $1,246,844
Pasadena LS Additional Pumps | $242,880

Pumps (2 duty;1 standby) $541,999

Total Marginal Cost $23,441,158

Notes:

1. Force main quantities were estimated using Google Earth Pro.
2. Costs estimated by CDM Constructors, Inc. per assumptions noted.

The estimated remaining capacity for the NWWRF and NEWREF due to flow diversion
Alternative #7 is presented in Table 3-14.

Table 3-14. Alternative #7 - Estimated Remaining Treatment Capacities

Estimated Remaining Treatment Capacities (MGD)
vear NEWRF NWWRF SWWRF
2010 3.49 5.70 10.19
2030 1.77 5.55 9.88

3.9 Summary

A summary of results for each alternative are presented in Table 3-15.
Recommendations provided in the Flow Diversion Alternatives Memorandum, CDM,
July 2, 2010, included selection of Alternative #1 (SWWRF Only) which showed the
lowest marginal construction cost, and Alternative #3 (NWWRF & SWWRF) because
the available capacity at all three WRFs in 2030, following diversion of flows, provides
a higher amount of buffering against future unanticipated flows, in this alternative.
The City concurred with the recommendation and selected flow diversion Alternative
#1, Southwest WRF Only, and Alternative #3, Northwest (Pasadena) & Southwest
WREF Split (47 % /53%), for the detailed comparison.

A more detailed cost analysis for the two selected flow diversion alternatives and the
keep AWWREF operational alternative is developed in Section 4 of this report.

CDM 3-8
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Section 3

Flow Diversion Alternatives Development

Table 3-15. Alternative Evaluations Summary Table

Estimated Remaining Treatment

Alternative | Description gc?rr\%itr;jlction Cost | Capacities for 2030 (MGD)
®) NEWRF NWWRF SWWRF
Alternative #1 | Southwest WRF Only $17,878,323 4.43 9.89 2.88
Alternative #2 Northwest WRF Only $22.985.339 4.43 289 0.88
Alternative #3 Northwest & Southwest WRF Split (47%/53%) $22,592,179 4.43 6.20 6.57
Alternative #4 | Northwest & Southwest WRF Split (28%/72%) | $23,435,380 4.43 7.96 4.81
Alternative #5 Southwest & Northeast WRF Split (49%/51%) $19.110,596 0.84 9.89 6.47
Alternative #6 Southwest & Northeast WRF Split (63%/37%) $22.706,392 1.84 9.89 547
Alternative #7 | Northwest & Northeast WRF Split (62%/38%) $23,441,158 1.77 555 9.88
3-9
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Section 4
Capital and O&M Costs for Selected
Alternatives

4.1 Introduction

This section of the report provides an evaluation of the potential marginal costs that
may be incurred for each of the three alternatives:

m Albert Whitted Water Reclamation Facility (AW WRF) Operational - Keep
AWWREF in operation. This represents the existing scenario. In order to keep
AWWREF operational, additional costs will be incurred for new reject water storage
required by regulations (off-site storage may be the only viable alternative and will
include pumping, piping, land acquisition, storage tank etc.), as well as, for general
facility upkeep pertaining to equipment and structure.

m Flow Diversion to Southwest Water Reclamation Facility (SWWRF) - Divert
(pump) AWWREF flow to SWWRF and take AWWRF out-of-service. This
alternative is detailed in Section 3.

m Flow Diversion to SWWRF and Northwest Water Reclamation Facility (NWWREF) -
Divert (pump) AWWREF flow to SWWRF and NWWRF and taken AWWREF out-of-
service. This alternative is detailed in Section 3.

The marginal costs evaluated in this section include capital costs for new construction,
rehabilitation and/or replacement costs of equipment, and operations and
maintenance costs, as would be incurred for each of the three selected alternatives
within the twenty year (October 2010 through September 2030) study period. Cost
information and data used for costing which were provided by the City are included
as Appendix A of this report.

4.2 New Construction Marginal Capital Costs

The following sections will present the marginal capital costs associated with the
required new construction for each of the three alternatives. All conceptual level
capital cost estimates include the allowances for indirect costs presented in Table 4-1.
Cost estimates for required new capital were prepared by CDM Constructors, Inc. and
are included as Appendix B of this report.

CDM 4-1
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Table 4-1. Allowances Applied to New Capital Costs

Allowances for Indirect Costs

Percentage or Amount Allocated

Maintenance of Traffic 1.00%
Painting 1.00%
Sales Tax 7.00%
Builders Risk Insurance 1.50%
General Liability Insurance 1.00%
Bonds 1.50%
General Conditions 10.00%
Contractor Overhead and Profit 10.00%
Construction Contingency 25.00%
Engineering Fees
Flow Conveyance Piping 12%
Pump Stations, Demolition, Misc. Piping 15%
Permits

Reject Pump Station $35,000
SWWREF Only Flow Diversion Alternative $100,000
SWWRF and NWWREF Flow Diversion Alternative $150,000

4.2.1 Keep AWWREF Operational Alternative
The AWWREF currently occupies approximately 8.9 acres of leased property located

on the Albert Whitted Municipal Airport property currently owned by the City of St
Petersburg. It is bordered to the north by an airport taxi way, to the east by a runway,
to the south by U.S. Coast Guard offices, and to the west by airplane hangars. The
facility currently does not have a dedicated reject water storage tank. In order for the
facility to be compliant with current Florida Department of Environmental Protection
(FDEP) regulations, a 7 million gallon (MG) reject tank would need to be constructed.
As shown in Figure 4-1, the on-site space constraints preclude the siting of new reject
storage tank(s) at the current location of AWWRE. In addition to the tight site
constraints, the existing site must also be sensitive to height limitations due to the

proximity to the existing runways.
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Section 4
Capital and O&M Costs for Selected Alternatives

| Albert Whitted Water Il
y Reclamation Facility '

1151 1t

|: ,= Google
o Figure 4-1. Current AWWRF Site

In order to facilitate the 7 MG reject tank, an available off-site parcel of property was
located by the City to accommodate the new construction. The parcel is a 15 acre
vacant mobile home park, located between 30th Avenue South and 32nd Avenue
South west of 4th Street South. The purchase price for this parcel is estimated at
$4,900,000 (Appendix A). If the City decides to persue a property purchase to
accommodate construction of reject water storage tanks, it may be possible to locate a
less expensive parcel of suitable property at that time.

To estimate potential costs associated with a new reject water tank and pump station
a conceptual level design was completed. Conceptual level construction costs include
the new 7 MG reject storage tank which would be located at the remote location, a
pump station at the AWWREF to include two, 200 hp pumps (1duty, 1 standby), 20-
inch DI piping from the AWWREF to the reject storage tank, 6-inch DI piping from the
reject storage tank to the nearest gravity collection system to allow for return of the
reject water to the AWWREF, and associated electrical and instrumentation costs. The
conceptual level cost estimates, including the allowances for indirect costs presented
in Table 4-1, are presented in Table 4-2. However, no allowances for indirect costs
were added for the required new property acquisition.

4-3
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Table 4-2. Keep AWWRF Operation Alternative Conceptual Level Marginal Cost Estimate

for New Capital Costs

Item Estimate Cost in 2010 $
Piping and Site Work $4,700,000
Reject Storage Tank (7 MG) $4,300,000
Pumps, Instrumentation, and Electrical $580,000
Subtotal $9,580,000
New Land Acquisition (No Allowances Added) $4,900,000
Total $14,480,000

This marginal conceptual cost estimate assumes that new pumps will be required at
the AWWREF to pump the reject water to the off-site storage tank. However, the
potential to utilize some of the existing pumps on-site at the AWWRF may be
explored during further design of this alternative. If existing pumps were to be
utilized, a deduction of approximately $200,000 could be made from the total
estimated cost of $14,480,000 presented in Table 4-2.

4.2.2 SWWRF Only Flow Diversion Alternative

For the SWWRF Only Flow Diversion Alternative, all flow would be directed to the
SWWREF via a new pump station located in proximity of the existing AWWREF. To
estimate potential marginal costs associated with a new flow diversion pump station a
conceptual level design was completed. Conceptual level (new) marginal capital
construction costs include a new pump station and all associated piping, conveyance
piping to the SWWREF, electrical, and instrumentation costs. Elements and
considerations incorporated into the pump station conceptual design based on input
received from the City (and, therefore, related cost) include the following;:

Construction of a wet pit / dry pit design with stairs, railings, and fencing

Three, 215 hp pumps (two duty, one standby) to convey a peak flow of 21 MGD.
Preliminary pump selection was based on the total minimum required hp of 350
provided in Section 3 of this report.

Variable Frequency Drives (3), Switchgear, Transformer, Generator, and Electrical
Enclosure

Programmable Logic Control (PLC), Control Panels, and SCADA Interface
Influent channel with a grinder unit and manual screening for peak overflow

Odor control system

Also included in the conceptual level cost estimate was an estimated cost associated
with modifications to the gravity pipes that currently feed into the AWWREF influent
pump station. For development of these costs, it was assumed that the new pump
station would be located within the airport property or in proximity to the existing
location of the AWWRE.

4-4
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If flow is diverted to the SWWREF, and the AWWREF treatment trains are taken out of
service, the City would retain the two existing injection wells, associated monitoring
wells, and the existing Reclaimed Water Aquifer Recovery on Demand “REWARD”
withdrawal well all of which are located on the AWWRE site. The injection wells can
continue to be utilized through the existing reclaimed water system and no new
capital construction costs are currently anticipated with either the injection wells or
the monitoring wells. To maintain use of the REWARD well, new capital costs would
include piping for transmission of flow to the new diversion pump station using the
existing pumps at the REWARD well. The potential costs associated with connection
of the REWARD well to the flow diversion pump station are included in the
conceptual level cost estimates.

All other structures at the AWWREF not required for the continued use of the injection,
monitoring, and REWARD well would be demolished. A conceptual cost for
demolition has been included for this alternative. The existing 2MG reclaimed water
storage tank at the AWWRF would be demolished, however, in order to maintain the
same total (regional) above-ground reclaimed water storage capacity, estimated cost
for addition of this capacity (storage tank) at the SWWREF is also included. City has
verified that sufficient space for this construction is currently available at the SWWREF.

The marginal conceptual level cost estimates for flow diversion to SWWREF Only with
the allocated mark-ups previously presented in Table 4-1 are presented in Table 4-3.

Table 4-3. Flow Diversion to SWWRF Only — Conceptual
Marginal Cost Estimate for New Capital Costs

Item Estimate Cost in 2010 $

Pump Station — Structure and Site Work $2,100,000
Pump Station — Mechanical, Instrumentation, and Electrical $3,800,000
Subtotal $5,900,000

Piping for Conveyance of Flows $21,200,000
Subtotal $27,100,000

Gravity Pipe Modifications $700,000
REWARD Well Conveyance Piping $100,000
Subtotal $27,900,000

Demolition of AWWRF $3,000,000
Replacement 2MG Reclaimed Water Storage Tank $1,725,000
Total $32,625,000

4.2.3 SWWRF and NWWRF Flow Diversion Alternative

For the flow diversion to SWWRF and NWWRF Alternative, flow would be split with
approximately 3.31 MGD diverted to the SWWRF and 3.69 MGD diverted to the
NWWREF via the Pasadena Pump Station by a new pump station located by the
existing AWWREF. To estimate potential costs associated with a new flow diversion
pump station a conceptual level design was completed. Conceptual level marginal
construction costs include the new pump station and all associated piping,
conveyance piping to the SWWRF and NWWREF, electrical, and instrumentation costs.

CDM 45
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Elements and considerations incorporated into the pump station design based on
input received from the City (and, therefore, related cost) include the following;:

m Construction of a wet pit / dry pit design with stairs, railings, and fencing

m Three, 525 hp pumps (two duty, one standby) to convey a peak flow of 21 MGD.
Preliminary pump selection was based on the total minimum required hp of 755
provided in Section 3 of this report.

m Variable Frequency Drives (3), Switchgear, Transformer, Generator, and Electrical
Enclosure

m Programmable Logic Control (PLC), Control Panels, and SCADA Interface
m Influent channel with a grinder unit and manual screening for peak overflow
m Odor control system

This flow diversion alternative utilizes the existing Pasadena Pump Station. Flow
would enter the existing pump station and then proceed from the pump station to the
NWWREF through the existing 36-inch pipeline (Figure 3-3). It was determined that
one additional pump, matching the existing pumps, would be required for the
additional 3.69 MGD of flow. Costs associated with addition of one pump are
included in the conceptual costs for this alternative.

As with the SWWREF Only flow diversion alternative, this alternative also includes
conceptual level marginal cost estimates for the potential modifications to the gravity
pipes that currently feed into the AWWRF influent pump station.

For this flow diversion alternative, the City would again retain the existing AWWRF
injection wells, associated monitoring wells, and the existing REWARD well. The
potential costs associated with connection of the REWARD well to the flow diversion
pump station are included in the conceptual level cost estimates.

All other structures at the AWWREF not required for the continued use of the injection,
monitoring, and REWARD well would be demolished. A conceptual cost for
demolition has been included for this alternative. The existing 2MG reclaimed water
storage tank at the AWWRF would be demolished, however, in order to maintain the
same total (regional) above-ground reclaimed water storage capacity, estimated cost
for addition of this capacity (storage tank) at the SWWREF is also included. City has
verified that sufficient space for this construction is currently available at the SWWREF.

The conceptual level marginal cost estimates for the SWWRF and NWWREF flow
diversion alternative with the allocated mark-up are presented in Table 4-4.

4-6
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Table 4-4. Flow Diversion to SWWRF and NWWRF - Conceptual
Marginal Cost Estimate for New Capital Costs

Item Estimate Cost in 2010 $

Pump Station — Structure and Site Work $2,300,000
Pump Station — Mechanical, Instrumentation, and Electrical $5,600,000
Subtotal $7,900,000

Piping for Conveyance of Flows (Includes Pasadena Pump) $27,000,000
Subtotal $34,900,000

Gravity Pipe Modifications $700,000
REWARD Well Conveyance Piping $100,000
Subtotal $35,700,000

Demolition of AWWRF $3,000,000
Replacement 2MG Reclaimed Water Storage Tank $1,725,000
Total $40,425,000

4.3 Replacement and Rehabilitation (R&R)

To determine potential marginal costs associated with required R&R, the anticipated
useful life for the various types of equipment and structures was determined through
discussions with City operations staff and from CDM’s experience with similar
facilities and assets. The resulting anticipated useful life for equipment and structures
is presented in Table 4-5. For large items such as process structures, rehabilitation is
typically performed as opposed to an actual demolition with replacement. Using the
premise that the rehabilitation does not provide the same useful life as that for a new
structure, it was determined through discussions with the City and the based on the
City’s historical remaining useful life observed following rehabilitation in lieu of
replacement, that the remaining useful life is decreased by 50 percent. The determined
useful life as listed in Table 4-5 was decreased by 50 percent for any rehabilitated

items.
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Table 4-5. Determined Useful Life for Wastewater Equipment and Structures

Iltem Description Expected Life (Years)
Tanks — Chemical Storage 5
Aerators 15
Belt Filter Press 15
Blowers 15
Clarifier Rakes and Drives 15
Compressors 15
Electrical (MCC, VFD, Transformers, etc.) 15
Flow Meters 15
Generators 15
Gravity Belt Thickener 15
Grit Collectors 15
Grit Separators 15
Instrumentation (PLC, SCADA, etc.) 15
Odor Control Systems 15
Pumps 15
Mixers 15
Motorized Equipment (Other) 15
Screening Equipment 15
Pump Stations 20
Buildings — Concrete Metal 20
Buildings — Concrete Block 40
Process Structures 40
Pipes 45

For each of the three alternatives potential marginal costs associated with R&R were
determined using Table 4-5 and are presented in this section of the report.

4.3.1 Keep AWWRF Operational Alternative

For the Keep AWWREF Operational Alternative, recent capital improvement program
(CIP) projects were reviewed for items that are projected to be replaced or
rehabilitated at the existing AWWRF during the study period (Appendix A).
Available CIP projections were available through the year 2025, however, the selected
study period extends through the year 2030. To extend potential CIP projections
through the year 2030, the known CIP projects, which are presented in Table 4-6,
were projected into the future using the anticipated useful life projections presented

in Table 4-5.
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Table 4-6. Projected Capital Improvement Projects for AWWRF

Useful | Cyclel | Cycle2 Cycle 3
Life R&R R&R R&R
AWWRF Capital/Rehab Items 2010 $ (Years) Year Year Year
Admin Building Rehab (Engineering) 300,000 20 2013
Admin Building Rehab (Construction) 3,000,000 20 2014
Aeration - Aerator Gear Box Rebuild 65,000 8 2011 2019 2027
Aeration - Aerator Gear Box Rebuild 65,000 8 2013 2021 2029
Aeration - New Aerator Gear Box 120,000 15 2011 2026
(E‘E'?]Z‘i’r!'ggra‘;‘;"ate””g Replacement 150,000 | 15 2014 2029
(B(':%Sn‘;'{fjcﬁfr‘]";ate””g Replacement 3,000,000 | 15 2015 2030
(CIZEhr:ZIi'LneeeEiZnog)tact Chamber Expansion 100,000 40 2012
%;%g?ri(gizr;t)act Chamber Expansion 850,000 40 2013
Clarifier #1 & #2 Modification 2,600,000 15 2022
Clarifier #3 & #4 Modification 2,600,000 15 2022
?E'?]Zfrtz;ﬁﬁgfr Replacement 750,000 | 20 2012
%%issttfg (gl‘;‘;‘;r Replacement 1,750,000 | 20 2013
Digester Mixer Replacement 300,000 15 2011 2026
Digester Mixer Replacement 300,000 15 2012 2027
Digester Mixer Replacement 300,000 15 2013 2028
Filter Rebuild/Rehab 120,000 10 2011 2021
Filter Rebuild/Rehab 120,000 10 2012 2022
Filter Rebuild/Rehab 120,000 10 2013 2023
Final Distribution Pump Replacement 80,000 15 2011 2026
Final Distribution Pump Replacement 80,000 15 2012 2027
Final Distribution Pump Replacement 80,000 15 2013 2028
Final Distribution Pump Replacement 80,000 15 2014 2029
GBT Replacement 1,000,000 15 2017
Generator Addition (Engineering) 150,000 15 2011 2026
Generator Addition (Construction) 1,500,000 15 2012 2027
Headworks - Rebuild Fine Barscreens 200,000 15 2013 2028
Headworks - Rebuild Fine Barscreens 200,000 15 2014 2029
Headworks Rehab — Structure 300,000 20 2012
:\rjggie}ir;talzgrrrspmg Station with Lift Station 8.592.000 20 2011
Influent Pump & VFD Replacement 130,000 15 2011 2026
Influent Pump & VFD Replacement 130,000 15 2012 2027
In-Plant Lift Station 250,000 20 2011
Low head Pump/Motor Replacement 60,000 15 2011 2026
Low head Pump/Motor Replacement 60,000 15 2012 2027
Low head Pump/Motor Replacement 60,000 15 2013 2028
Low head Pump/Motor Replacement 60,000 15 2014 2029
Solids - New GBT 1,500,000 15 2013 2028
Polymer Unit Replacement 150,000 15 2011 2026
Process Equipment Replacement 310,000 15 2011 2026
Process Equipment Replacement 580,000 15 2012 2027
CDM 49

S:\STPETE\Albert Whitted WRF Eval\Final Report\Section 4.doc




Section 4
Capital and O&M Costs for Selected Alternatives

Process Equipment Replacement 570,000 15 2013 2028
Process Equipment Replacement 300,000 15 2014 2029
Process Equipment Replacement 460,000 15 2015 2030
Return Sludge Replacement 60,000 15 2011 2026
Return Sludge Replacement 60,000 15 2012 2027
SCADA Phase 2 250,000 15 2011 2026
Side Stream Lift Station 500,000 20 2011

Waste Sludge Pump Replacement 100,000 15 2011 2026

Totals ($millions) $39.0 $20.2 $0.2

After adding an escalation of 3.00% per year and adding all R&R cycles for each of the
projected CIP projects the total projected R&R for the Keep AWWRF Operational
Alternative totals approximately $59.4 million dollars.

In addition to the evaluation for CIP projects for the existing facility, projected R&R
costs were also estimated for the new reject water pump station. Items included with
the projected replacements costs in 2010 dollars are presented in Table 4-7. These
costs do not include the allocations presented in Table 4-1 with the exception of the
7.00% sales tax which was added. Projected R&R costs were escalated at 3.00% per
year to the year 2026 which corresponds to when the items are projected to need
replacement.

Table 4-7. Estimated R&R Costs for Reject Water Pump Station

ltem Description Useful Life Estimated Cost in Estimated Cost in
(Years) 2010 $ 2026 $
Pumps 15 $ 124,932 $ 200,479
Instrumentation 15 $ 15,580 $ 25,002
Electrical 15 $ 26,750 $ 42,926
Total $ 167,262 $ 268,407

4.3.2 SWWRF Only Flow Diversion Alternative

For the SWWRF Only Flow Diversion Alternative, items that were projected to
require R&R during the 20 year study period were included in the R&R cost
evaluation and are presented in Table 4-8. These costs do not include the allocations
presented in Table 4-1 with the exception of the 7.00% sales tax which was added.
Projected R&R costs were escalated at 3.00% per year to the year 2026 which
corresponds to when the items are projected to need replacement.

CDM 4-10
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Table 4-8. Flow Diversion to SWWRF Only - Estimated R&R Costs

ltem Description Useful Life Estimated Cost in Estimated Cost in
(Years) 2010 $ 2026 $

Pumps 15 $ 319,706 $ 513,035
Grinder 15 $ 144,285 $ 231,535
Odor Control 15 $ 362,048 $ 580,981
Electrical 15 $ 732,685 $ 1,175,744
Instrumentation 15 $ 217,811 $ 349,523

Total $ 1,776,536 $ 2,850,819

4.3.3 SWWRF and NWWRF Flow Diversion Alternative

For the SWWRF and NWWREF Flow Diversion Alternative, items that were projected
to require R&R during the 20 year study period were included in the R&R cost
evaluation and are presented in Table 4-9. These costs do not include the allocations
presented in Table 4-1 with the exception of the 7.00% sales tax which was added.
Projected R&R costs were escalated at 3.00% per year to the year 2026 which
corresponds to when the items are projected to need replacement.

Table 4-9. Flow Diversion to SWWRF and NWWRF - Estimated R&R Costs

ltem Description Useful Life Estimated Cost in Estimated Cost in
(Years) 2010 $ 2026 $

Pumps 15 $ 709,187 $ 1,138,038
Grinder 15 $ 144,285 $ 231,535
Odor Control 15 $ 362,048 $ 580,981
Electrical 15 $ 1,222,928 $ 1,962,440
Instrumentation 15 $ 197,558 $ 317,023
Subtotal $ 2,636,000 $ 4,230,018

Pasadena Pump | 15 $ 90,837 $ 145,766
Total $ 2,726,844 $ 4,375,784

4.4 Operations and Maintenance Costs

The evaluation for operations and maintenance (O&M) marginal costs includes
operating costs such as power (electricity), chemicals, sludge handling, land lease,
staffing, and general maintenance costs.

O&M costs presented are based on records for Fiscal Year (FY) 2009 actual
expenditures that were provided by the City (Appendix A). The 2009 dollar values
were escalated by 3.00% per year to provide the projected annual expenditures
throughout the 20 year study period.

Projected electricity costs for the new pump stations were estimated using historical
data for the past 12 months for the Northeast Master Pump Station (#63) and the Big
Lake Maggiore Pump Station (#28). An average cost per MGD was computed for each
pump station (Appendix A). This approach incorporates both peak and non-peak
billing rates for flows through the pump stations. These pump stations were selected
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due to their similarities for hp and head requirements to the new flow diversion
alternative pump stations.

Additional potential O&M costs for the pump stations were calculated using
information provided by the City for historical costs incurred at similar pump
stations. Cost estimates include:

m Odor Control Annual Service Contracts

m Chemical Costs for Odor Control

m Maintenance Costs for Blowers and Pumps
m Lawn Care

m Air Conditioning Maintenance

m Generator Service Contract

m Overhead Crane Maintenance

m Staffing Costs for Maintenance Personnel

4.4.1 Keep AWWRF Operational Alternative

Annual expenditures for O&M at the existing AWWREF for FY2009 totaled $3.1M. The
expenditures for each year were escalated at 3.00% and totaled over the 20 year period
for a grand total of $88.4M at the end of the study period.

Projected O&M costs were also estimated for the new reject water pump station.
Assumptions included that two 7MG reject events may occur each month and that
man-hour requirements for maintenance for these above grade pumps would be half
of that required for the flow diversion pump stations. An average of the daily
electrical costs per MGD for the Northeast Master Pump Station (#63) and the Big
Lake Maggiore Pump Station (#28) was utilized to calculate potential electrical costs
at the reject pump station.

Also associated with the current O&M program for existing pump stations is a pump
rebuild that is performed as part of the pump maintenance program. It was assumed
that this rebuild would occur eight years after the pump was placed into service. The
estimated cost in 2010 dollars for pump rebuilds was $20,000, at $10,000 per pump,
and was projected to occur in the year 2019.

The estimated O&M costs for the reject pump station were also escalated from 2010
dollars at 3.00% per year and totaled over the study period to provide a total O&M
cost estimate. The overall O&M marginal cost estimates for the Keep AWWRF
Operational Alternative are presented in Table 4-10.
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Table 4-10. Estimated Marginal O&M Costs for Keep AWWRF Operational Alternative

ltem Description Estimated Annual Cost in | Total O&M Costs Qvelr 20
2010 $ Year Study Period
Existing AWWRF $ 3,194,773 $ 88,420,083
Reject Pump Station

Electricity $ 8,491 $ 234,999
Other O&M $ 26,000 $ 719,589
Pump Rebuild (2 Pumps)2 $ 20,000 $ 26,095
Total $ 89,400,766

Notes:
1. Sum total per year over 20 year study period with 3.00% escalation applied to each year.
2. Occurs in the year 2019, 8 years after installation.

4.4.2 SWWRF Only Flow Diversion Alternative

Annual expenditures for O&M at the SWWREF for FY2009 were provided by the City.
The major cost categories which would increase at SWWREF as a result of the
additional 7 MGD of flow that would be diverted to SWWREF include electricity,
chemical costs of treatment, and sludge disposal costs. A historical average annual
cost per MGD was determined for the SWWRF and this cost was applied to the
additional 7 MGD of flow to calculate the additional costs for these items that may be
realized at the SWWRF over the 20 year study period. Potential additional costs for
staffing were also included.

As previously discussed, the City will retain the existing injection, monitoring, and
REWARD wells which are currently located at the AWWRE. Because access to these
wells will need to be retained, a portion of the current land lease cost will also need to
be retained. As a conservative estimate, 50 percent of the existing land lease costs
have been included in the O&M cost estimate for this flow diversion alternative.

Projected O&M costs were also estimated for the new flow diversion pump station.
An average of the daily electrical costs per MGD for the Northeast Master Pump
Station (#63) and the Big Lake Maggiore Pump Station (#28) was utilized to calculate
potential electrical costs at the new flow diversion pump station. Additional potential
O&M costs were estimated utilizing data provided by the City (Appendix A).

Also associated with the current O&M program for existing pump stations is a pump
rebuild that is performed as part of the pump maintenance program. It was assumed
that this rebuild would occur eight years after the pump was placed into service. The
estimated cost in 2010 dollars for pump rebuilds was $30,000, at $10,000 per pump,
and was projected to occur in the year 2019.

The estimated marginal O&M costs were also escalated from 2010 dollars at 3.00% per
year and totaled over the study period to provide a total O&M cost estimate. The
overall O&M cost estimates for the SWWRF Only flow diversion alternative are
presented in Table 4-11.
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Table 4-11. Estimated Marginal O&M Costs for SWWRF Only Flow Diversion Alternative

ltem Description Estimated Annual Cost in | Total O&M Costs Qvelr 20
2010 $ Year Study Period
Additional Costs at SWWRF
Electricity $ 537,210 $ 14,868,083
Chemicals $ 258,739 $ 7,160,997
Sludge Disposal $ 201,966 $ 5,589,702
Staffing $ 369,264 $ 10,219,919
Retained Costs at AWWRF
Land Lease Costs $ 92,112 | $ 2,549,336
Flow Diversion Pump Station
Electricity $ 127,364 $ 3,524,992
Other O&M $ 74,020 $ 2,048,613
Pump Rebuild (3 Pumps)® $ 30,000 $ 39,143
Total $ 46,000,785
Notes:
1. Sum total per year over 20 year study period with 3.00% escalation applied to each
year.

2. Occurs in the year 2019, 8 years after installation.

4.4.3 SWWRF and NWWREF Flow Diversion Alternative

Annual expenditures for O&M at the SWWRF and NWWREF for FY2009 were
provided by the City. The major cost categories which would increase at both the
SWWRF and NWWREF as a result of the additional flow that would be diverted
include electricity, chemical costs of treatment, and sludge disposal costs. A historical
average annual cost per MGD was determined for the SWWRF and NWWREF. The
annual average costs for the SWWRF were applied to the additional 3.31 MGD of flow
to calculate the additional costs for these items that may be realized at the SWWRF
over the 20 year study period. Likewise, the annual average costs for the NWWRF
were applied to the additional 3.69 MGD of flow to calculate the additional costs for
these items that may be realized at the NWWREF over the 20 year study period.
Potential additional costs for staffing were also included.

As previously discussed, the City will retain the existing injection, monitoring, and
REWARD wells which are currently located at the AWWREF. Because access to these
wells will need to be retained, a portion of the current land lease cost will also need to
be retained. As a conservative estimate, 50 percent of the existing land lease costs
have been included in the O&M cost estimate for this flow diversion alternative.

Projected O&M costs were also estimated for the new flow diversion pump station.
The average daily electrical costs per MG per day for the Big Lake Maggiore Pump
Station (#28) were utilized to calculate potential electrical costs at the new flow
diversion pump station. Additional potential O&M costs were estimated utilizing
data provided by the City (Appendix A).

Projected O&M costs were also estimated for the new pump at the Pasadena pump
station. The average daily electrical costs per MG per day were calculated for the
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existing Pasadena Pump Station using historical data. These costs were utilized to
calculate potential electrical costs for the additional 3.69 MGD of flow. Any additional
O&M costs at the Pasadena pump station due to the addition of one pump would be
minimal and were therefore not included.

Also associated with the current O&M program for existing pump stations is a pump
rebuild that is performed as part of the pump maintenance program. It was assumed
that this rebuild would occur eight years after the pump was placed into service. The
estimated cost in 2010 dollars for pump rebuilds was $40,000, at $10,000 per pump
with three pumps at new flow diversion pump station and one new pump at the
Pasadena pump station, and was projected to occur in the year 2019.

The estimated marginal O&M costs were also escalated from 2010 dollars at 3.00% per
year and totaled over the study period to provide a total O&M cost estimate. The
overall O&M cost estimates for the SWWRF and NWWREF flow diversion alternative
are presented in Table 4-12.

Table 4-12. Estimated Marginal O&M Costs for SWWRF and NWWRF Flow Diversion

Alternative
ltem Description Estimated Annual Cost in | Total O&M Costs Qvelr 20
2010 $ Year Study Period
Additional Costs at SWWRF
Electricity $ 254,024 $ 7,030,479
Chemicals $ 122,347 $ 3,386,128
Sludge Disposal $ 95,501 $ 2,643,131
Additional Costs at NWWRF
Electricity $ 266,227 $ 7,368,230
Chemicals $ 139,052 $ 3,848,462
Sludge Disposal $ 115,139 $ 3,186,650
Staffing
Staffing | $ 369,264 | $ 10,219,919
Retained Costs at AWWRF
Land Lease Costs | $ 92,112 | $ 2,549,336
Flow Diversion Pump Station
Electricity $ 131,543 $ 3,640,652
Other O&M $ 74,020 $ 2,048,613
Pump Rebuild (3 Pumps)® $ 30,000 $ 39,143
Pasadena Pump Station
Electricity $ 25,041 $ 693,053
Pump Rebuild (1 Pump)? $ 10,000 $ 13,048
Total $ 46,666,844
Notes:
1. Sum total per year over 20 year study period with 3.00% escalation applied to each
year.

2. Occurs in the year 2019, 8 years after installation.

CDM 4-15

S:\STPETE\Albert Whitted WRF Eval\Final Report\Section 4.doc



Section 4
Capital and O&M Costs for Selected Alternatives

4.5 Summary of Costs

A summary of the marginal capital and O&M costs presented for each of the three
alternatives in this section are provided in Table 4-13. Costs that were presented in
this section are further developed in Section 5 during the development of the present
worth analysis.

Table 4-13. Summary of Marginal Costs

Keep AWWRF Operational Alternative
New Capital Costs (2010%) $14,480,000
R & R at existing AWWRF (2011$ — 2030%) $59,400,000
R & R for Reject Water Pump Station (2026%) $ 268,407
O & M Costs (2011$ — 20309%) $89,400,766
SWWRF Only Flow Diversion Alternative
New Capital Costs (2010%) $32,625,000
R & R Costs (20269%) $2,850,819
O & M Costs (2011$ — 20309%) $46,000,785
SWWRF and NWWRF Flow Diversion Alternative
New Capital Costs (2010%) $40,425,000
R & R Costs (20269%) $4,375,784
O & M Costs (2011$ — 20309%) $46,666,844
CDM 4-16
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Section 5

Capital/O&M Cost Summary and Present
Worth Analysis

5.1 Introduction

The prior sections developed the marginal capital and operation and maintenance
costs in 2010 dollars. Because the beginning of the study period is 2011, these costs
have been escalated and are now expressed in 2011 dollars in order to provide a
comparison with the same basic assumptions. Caution should be used when
referencing these marginal cost estimates for budgetary or planning purposes as the
actual project costs may exceed the marginal costs presented herein.

The comparison of the alternatives is being made on a present worth basis. By using
present worth, future costs are calculated as though they occurred in the base year
(2011). There are two common methods of calculating present worth; with inflation
and without inflation. For purposes of this report, inflation has been used to
approximate the costs of the O&M and capital for the year in which the cost was
incurred. When inflation is used to calculate the value of future costs, the discount
rate is adjusted to reflect the use of inflation. This adjusted discount rate is termed the
“nominal discount rate”. The discount rate is generally thought of as the time value of
money, or an opportunity rate. The following rates were used throughout this section
of the report:

m Inflation Rate of 3.00%
m Discount Rate of 5.00%
m Nominal Discount Rate of 8.15%

Alternative analyses were performed varying the rates stated above in addition to an
analysis with no inflation rate and the results of these analyses are presented in
Appendix C.

The operation & maintenance and capital costs that are being considered in this
section are the marginal costs. In other words, if the costs of either operation &
maintenance or capital would continue regardless of whether the flow from AWWRF
was diverted, those costs are not considered. Thus, only the costs that are incremental
or that change with the diversion were used.

Cash flow diagrams for each of the three alternatives for capital and O&M costs with
present worth developed in this section are presented in Appendix D.

5-1
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5.2 Capital Cost Summary

The capital costs for the three alternatives which were presented in Section 4 on
Tables 4-2, 4-3, and 4-4 in 2010 dollars. These costs were escalated using a 3.00%
inflation rate and are summarized on Table 5-1.

In addition to the construction costs for the two diversion alternatives, there are also
demolition costs for the existing structures at AWWRE. The pipeline costs were
estimated by CDM Constructors Inc. (CCI).

Table 5-1. Summary of New Capital Costs

Summary of Capital Costs

AWWRF
AWWRF AWWRF DIVERSION
OPERATIONAL | DIVERSION TO SWWRF
- Capital Costs | TO SWWRF | AND NWWRF
(2011 $) (2011 $) (2011 $)
Land Costs (2010 $ - no inflation) $4,900,000
Capital Costs
Reject Water Pump Station - Pumps, Electrical, Meters 592,250
Reject Water Pump Station - Tank 4,418,185
Reject Water Pump Station - Piping 4,832,760
Pipe Installation for Conveyance $21,803,040 $27,801,760
Pump Station at AWWREF - Gravity Pipe Modifications 710,700 710,700
Reward Well Piping Connection 118,450 118,450
Pump Station at AWWREF - Mechanical, Electrical,
Instrumentation 3,908,850 5,567,150
Pump Station at AWWREF - Structure 2,132,100 2,250,550
Reclaimed Water 2 MG Storage Tank 1,776,750 1,776,750
Extra Pump at Pasadena Pump Station 230,720
Demolition Costs 3,553,500 3,553,500
Total Capital Costs $14,743,195 | $34,003,390 $42,009,580

5.3 Capital Cost Salvage Value

The capital infrastructure included in the capital cost computations has value beyond
the end of the twenty year planning period. This value is called salvage value. All
three alternatives include salvage value for those improvements with a useful life that
extends beyond 2030.

Table 5-2 provides the salvage value for all three alternatives including the
conveyance system to either the SWWREF or a combination of the SWWRF and
NWWRE. Only items with a useful life in excess of the twenty year study period will
have a salvage value. The accumulated depreciation equals the expired years divided
by the useful life then multiplying that ratio times the cost in 2011 dollars. The salvage
value equals the cost in 2011 dollars less the accumulated depreciation.

5-2
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Table 5-2. New Capital Costs - Salvage Value

Expired
Study Period
Costin Years (Dec.
Useful 2011 2030 - Jan. Accumulated
Life Dollars® 2011) Depreciation” Salvage Value®

AWWREF Operational
Land Costs N/A $4,900,000 $0 $4,900,000
Reject Water Pump Station -
Mechanical, Electrical, Instrumentation 15 592,250 20 592,250 -
Reject Water Pump Station - Tank 40 4,418,185 20 2,209,093 2,209,093
Reject Water Pump Station - Piping 45 4,832,760 20 2,147,893 2,684,867

Total $14,743,195 $4,949,236 $9,793,959
AWWRF DIVERSION TO SWWRF
Pipe Installation for Conveyance 45 $21,803,040 20 $9,690,240 $12,112,800
Pump Station at AWWREF - Gravity Pipe
Modifications 45 710,700 20 315,867 394,833
Pump Station at AWWREF - Mechanical,
Electrical, Instrumentation 15 3,908,850 20 3,908,850 -
Reward Well Future Connection to
Pump Station 45 118,450 20 52,644 65,806
Reclaimed Water 2 MG Storage Tank 40 1,776,750 20 888,375 888,375
Pump Station at AWWREF - Structure 20 2,132,100 20 2,132,100 -

Total $30,449,890 $16,988,076 $13,461,814
AWWRF DIVERSION TO SWWRF
AND NWWRF
Pipe Installation for Conveyance 45 $27,801,760 20 $12,356,338 $15,445,422
Pump Station at AWWREF - Gravity Pipe
Modifications 45 710,700 20 315,867 394,833
Reward Well Future Connection to
Pump Station 45 118,450 20 52,644 65,806
Pump Station at AWWRF - Mechanical,
Electrical, Instrumentation 15 5,567,150 20 5,567,150 -
Pump Station at AWWREF - Structure 20 2,250,550 20 2,250,550 -
Reclaimed Water 2 MG Storage Tank 40 1,776,750 20 888,375 888,375
Extra Pump at Pasadena Pump Station 15 230,720 20 230,720 -

Total $38,456,080 $21,661,644 $16,794,436

@ Costs taken from Table 5-1in 2011 $.

b Depreciation equals the cost divided by the useful life multiplied by the expired study period years.
¢ Salvage value equals cost less depreciation.

In addition to the initial capital costs, there are also costs of periodically replacing new
items such as pumps. Table 5-3 presents these replacement costs of new equipment
only for all three alternatives. Because items with a 15 year useful life that were
initially installed in 2011 will need to be replaced in the year 2026, these costs have
been escalated to the year 2026. The salvage value for the items replaced in 2026 for all

three alternatives was also calculated. The accumulated depreciation equals the
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expired years divided by the useful life then multiplying that ratio times the cost in
2026 dollars. The salvage value equals the cost in 2026 dollars less the accumulated
depreciation.

Table 5-3. New Capital Cost Renewal & Replacement - Salvage Value

Expired Study
Period Years
Useful Cost in Year (Dec. 2030 - Accumulated
Life 2026° Jan. 2026) Depreciation® | Salvage Value®
AWWREF Operational
R&R Mechanical, Electrical,
Instrumentation - AWWRF Reject
Pump Station 15 $268,407 5 $89,469 $178,938
Total $268,407 $89,469 $178,938
AWWRF DIVERSION TO SWWRF
R&R Mechanical, Electrical,
Instrumentation - AWWRF Flow
Diversion Pump Station 15 $2,850,819 5 $950,273 $1,900,546
Total $2,850,819 $950,273 $1,900,546
AWWRF DIVERSION TO SWWRF
AND NWWRF
R&R Mechanical, Electrical,
Instrumentation - AWWRF Flow
Diversion Pump Station 15 $4,230,018 5 $1,410,006 $2,820,012
Additional pump at Pasadena PS 15 145,766 5 48,589 97,177
Total $4,375,784 $1,458,595 $2,917,189
@ The costs in 2010 $ for equipment only were as follows:
AWWREF - Reject Water Pump Station - Mechanical, Electrical, Instrumentation $167,262
AWWREF - Diversion to SWWRF Pump Station - Mechanical, Electrical, Instrumentation $1,776,536
AWWREF - Diversion to SWWRF & NWWRF Pump Station - Mechanical, Electrical, Instrumentation $2,636,007
AWWREF Diversion to SWWRF & NWWREF - Pasadena Pump $90,837

b Depreciation equals the cost divided by the useful life multiplied by the expired study period years.
¢ Salvage value equals cost less depreciation.

5.4 Replacement and Rehabilitation Summary

The alternative of keeping AWWRF and maintaining its operability requires a number
of projects of a renewal and replacement type. The useful life of the various items
was established and previously presented in Table 4-1, with some items requiring
multiple replacements during the twenty year planning period. The replacement
costs for these components are presented on Table 5-4, with the costs inflated at 3%
per year from 2011 to the year of replacement.

CDM 5-4
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Table 5-4. AWWRF Operational - Renewal & Replacement (CIP) Cost Summary

No. Cycle 1 Cycle 1 Cycle 2 Cycle 2 Cycle 3 Cycle 3
ltem # AWWRF Capital/Rehab Items Cycles| 2010$? |R&R Year”| R&R Cost® |R&R Year”| R&R Cost°® | R&R Year” |R&R Cost®
1 Admin Building Rehab 1 $300,000, 2013 $327,818
1 Admin Building Rehab 1 $3,000,000 2014 $3,376,526
2 |Aeration - Aerator Gear Box Rebuild (6 - 3 @ a time) 3 65,0000 2011 66,950 2019 $84,810 2027 $107,435
3 |Aeration - Aerator Gear Box Rebuild (6 - 3 @ a time) 3 65,000, 2013 71,027 2021 $89,975 2029 113,978
4 |Aeration - New Aerator Gear Box (2 @ a time) 2 120,000{ 2011 123,600[ 2026 $192,565
5 Biosolids Dewatering Replacement 2 150,000 2014 168,826] 2029 $263,026
5 Biosolids Dewatering Replacement 2 3,000,000 2015 3,477,822 2030 $5,418,334
6 |CCC Expansion 1 100,000 2012 106,090
6 |CCC Expansion 1 850,000 2013 928,818
7 Clarifier #1 & #2 Modification 1 2,600,000 2022 3,706,978
8  |Clarifier #3 & #4 Modification 1 2,600,000] 2022 3,706,978
9 Digester Cover Replacement 1 750,000] 2012 795,675
9 Digester Cover Replacement 1 1,750,000 2013 1,912,272
10 |Digester Mixer Replacement (3) 2 300,000[ 2011 309,000 2026 481,412
11 |Digester Mixer Replacement (3) 2 300,000] 2012 318,270 2027 495,854
12 |Digester Mixer Replacement (3) 2 300,000] 2013 327,818 2028 510,730
13 |Filter Rebuild/Rehab (6 - 2 @ a time) 2 120,000] 2011 123,600 2021 166,108
14  |Filter Rebuild/Rehab (6 - 2 @ a time) 2 120,000 2012 127,308] 2022 171,091
15 |Filter Rebuild/Rehab (6 - 2 @ a time) 2 120,000 2013 131,127 2023 176,224
16 |Final Distribution Pump Replacement (4) 2 80,0001 2011 82,400, 2026 128,377
17  |Final Distribution Pump Replacement (4) 2 80,000, 2012 84,872 2027 132,228
18 |Final Distribution Pump Replacement (4) 2 80,000f 2013 87,418 2028 136,195
19 |Final Distribution Pump Replacement (4) 2 80,000] 2014 90,041 2029 140,280
20 |GBT Replacement 1 1,000,000 2017 1,229,874
20 |Generator Addition 2 150,000 2011 154,500 2026 240,706
21 |Generator Addition 2 1,500,000 2012 1,591,350 2027 2,479,271
22 |Headworks - Rebuild Fine Barscreens #1 & #2 2 200,000 2013 218,545 2028 340,487
CDM 5.5
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Table 5-4. AWWRF Operational - Renewal & Replacement (CIP) Cost Summary (continued)

Cycle 1 Cycle 2 Cycle 3 Cycle 3
No. R&R Cycle 1 R&R Cycle 2 R&R R&R
Item # AWWRF Capital/Rehab Items Cycles 2010%$°? Year” R&R Cost® Year” R&R Cost® Year” Cost®
23 Headworks - Rebuild Fine Barscreens #1 & #2 2 200,000 2014 225,102 2029 350,701
24 Headworks Rehab - Structure 1 300,000 2012 318,270
25 Influent Pumping Station with Lift Station Mods 1 8,592,000 2011 8,849,760
26 Influent Pump & VFD Replacement (4 - 2 @ a time) 2 130,000 2011 133,900 2026 208,612
27 Influent Pump & VFD Replacement (4 - 2 @ a time) 2 130,000 2012 137,917 2027 214,870
28 In-Plant Lift Station 1 250,000 2011 257,500
29 Low head Pump/Motor Replacement (4) 2 60,000 2011 61,800 2026 96,282
30 Low head Pump/Motor Replacement (4) 2 60,000 2012 63,654 2027 99,171
31 Low head Pump/Motor Replacement (4) 2 60,000 2013 65,564 2028 102,146
32 Low head Pump/Motor Replacement (4) 2 60,000 2014 67,531 2029 105,210
33 Solids - New GBT 2 1,500,000 2013 1,639,091 2028 2,553,650
34 Polymer Unit Replacement 2 150,000 2011 154,500 2026 240,706
35 Process Equipment Replacement 2 310,000 2011 319,300 2026 497,459
36 Process Equipment Replacement 2 580,000 2012 615,322 2027 958,652
37 Process Equipment Replacement 2 570,000 2013 622,854 2028 970,387
38 Process Equipment Replacement 2 300,000 2014 337,653 2029 526,052
39 Process Equipment Replacement 2 460,000 2015 533,266 2030 830,811
40 Return Sludge Replacement (2) 2 60,000 2011 61,800 2026 96,282
41 Return Sludge Replacement (2) 2 60,000 2012 63,654 2027 99,171
42 SCADA Phase 2 2 250,000 2011 257,500 2026 401,177
43 Side Stream Lift Station 1 500,000 2011 515,000
44 Waste Sludge Pump Replacement 2 100,000 2011 103,000 2026 160,471
Totals $34,462,000 $39,049,442 $20,159,482 $221,413

& The costs for the initial replacement is presented in 2010 $.

® This is the actual year of replacement for each cycle.

°The costs for each item are inflated to the year of replacement for each cycle.
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5.5 Replacement and Rehabilitation Salvage Value

The R&R costs that were estimated above have value beyond the end of the twenty
year planning period. Table 5-5 provides the salvage value for the alternative of
keeping AWWREF operational. The years of the cost are separately identified and the
expired years vary accordingly. The accumulated depreciation equals the expired
years divided by the useful life then multiplying that ratio times the cost in the year of
replacement. The salvage value equals the cost in the replacement year less the
accumulated depreciation.

Table 5-5. AWWRF - Renewal & Replacement Cost Salvage Value

Expired

Study

Period

Years

Last (Dec. 2030
Useful Installation Costin - Jan. Accumulated Salvage
Item Numbers® Life® Year® Year XXXX° XXXX)® Depreciation’ Value®
ltems #2 8 2027 107,435 4 53,718 53,718
ltems #3 8 2029 113,978 2 28,494 85,483
ltems #13 10 2021 166,108 10 166,108 -
ltems #14 10 2022 171,091 9 153,982 17,109
ltems #15 10 2023 176,224 8 140,979 35,245
ltems #20 15 2017 1,229,874 14 1,147,882 81,992
ltems #7, 8 15 2022 7,413,957 9 4,448,374 2,965,583
ltems #4, 10, 16, 20, 26, 29, 34,
35, 40, 42, 44 15 2026 2,744,048 5 914,683 1,829,365
ltems #11, 17, 21, 27, 30, 36,
41 15 2027 4,479,217 4 1,194,458 3,284,759
ltems #12, 18, 22, 31, 33, 37 15 2028 4,613,594 3 922,719 3,690,875
ltems #19, 23, 32, 38 15 2029 1,122,244 2 149,633 972,611
ltems #5, 39 15 2030 6,512,171 1 434,145 6,078,026
ltems #25, 28, 43 20 2011 9,622,260 20 9,622,260 -
ltems #24 20 2012 318,270 19 302,357 15,914
ltems #9 20 2013 2,707,947 18 2,437,153 270,795
ltems #1 20 2014 3,704,345 17 3,148,693 555,652
ltems #6 40 2013 1,034,908 18 465,709 569,199
Totals $46,237,670 $25,731,345 | $20,506,325

2 The item numbers identify the costs from Table 5-4.
b The useful life was provided by City staff.
© The last installation year equals the year in which there is a remaining useful life.
d The cost in this column equals the cost in the year of replacement for the last installation year for that item.
®The expired study period years equals Dec. 2030 less the last installation year.
f

Depreciation equals the cost divided by the useful life multiplied by the expired study period years.
9 Salvage value equals cost less depreciation.
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5.6 Operation and Maintenance Cost Analysis

Operation and maintenance costs identified were previously identified in Section 4 of
this report. These costs are presented in 2011 dollars on Table 5-6. The amounts for
the AWWREF operational alternative reflect actual costs from fiscal year 2009,
increased by 3.00 percent inflation. In addition, there are electricity and maintenance
costs for the Reject Water Storage and Pumping project. These costs were based on
those of a similar pump station. There is also a cost included for rehabilitating these
pumps in the interval between the replacement years for these pumps.

The operation and maintenance costs for the diversion alternatives include only those
that are incremental and are presented on Table 5-6. These incremental costs include
the costs for electricity, chemicals and sludge removal for the flow being transferred
as well as personnel services. There is also an estimate for the portion of the land lease
(50 percent of existing) that would be used by the new pump station. There are
electricity and maintenance costs for the pump station that transfers the flow from
AWWREF to either the SWWREF or a combination of the SWWRF and NWWRE. These
costs were based on those of a similar pump station. There is also a cost included for
rehabilitating these pumps in the interval between the replacement years for these
pumps. For the diversion to a combination of the SWWRF and NWWREF, there are
also additional pumping needs, with additional electricity costs plus the cost of
replacing the pumps in the interval between pump replacements presented.

Because the beginning of the study period is 2011, the operation and maintenance
costs are presented in 2011 dollars.

5-8
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Table 5-6. Operation & Maintenance Costs

Annual
Escalation
Rate 2010 $ 2011 %
AWWREF Operational
Existing O&M Costs® 3.00% $3,194,773 $3,290,616
Electricity - Reject Water Pumpingb 3.00% 8,491 8,746
Maintenance - Reject Water Pumping® 3.00% 26,000 26,780
Total Annual O&M - AWWRF $3,229,264 $3,326,142
One Time Cost -Rehab - Reject Water Pumps (2)(costs
in 2010 & 2019 $)d 3.00% $20,000 $26,095
AWWRF DIVERSION TO SWWRF
Electricity - AWWRF Pump Station” 3.00% $127,364 $131,185
Odor Control & Maintenance - AWWRF Pump Station® 3.00% 74,020 76,241
Increased O&M Costs - SWWRF' 3.00% 1,367,179 1,408,194
Land Lease Costs® 3.00% 92,112 94,875
Total Annual O&M - Diversion to SWWRF $1,660,675 $1,710,495
One Time Cost -Rehab Diversion Pumps (3)(costs in
2010 & 2019 $)d 3.00% $30,000 $39,143
AWWRF DIVERSION TO SWWRF AND NWWRF
Electricity - AWWRF Pump Station” 3.00% $131,543 $135,489
Odor Control & Maintenance - AWWRF Pump Station® 3.00% 74,020 76,241
Electricity - Pasadena Pump Station® 3.00% 25,041 25,792
Increased O&M Costs - SWWRF and NWWRF' 3.00% 1,361,553 1,402,399
Land Lease Costs® 3.00% 92,112 94,875
Total Annual O&M - Diversion to SWWRF & NWWRF $1,684,269 $1,734,797
One Time Cost -Rehab Diversion Pumps (3)(costs in
2010 & 2019 $)° 3.00% $30,000 $39,143
One Time Cost -Rehab Pasadena Pump (1)(costs in
2010 & 2019 $)d 3.00% $10,000 $13,048

@ The existing O&M costs for AWWRF equal the FY2009 costs increased by 3% inflation annually.

b FY2009 costs at various pump stations were used to estimate the electrical costs for the new pumping
requirements.

¢ Based on 1/2 of a 2 person crew at 10 hours each/week. A loaded rate of $50/hour was used.
d Pump rehab costs were estimated at $10,000 each, inflated at 3% annually to 2019.

€ Odor control and maintenance based on existing pump station costs, with a 2 person crew working 10
hours/wk each at a $50/hour loaded rate.

f Electrical, chemical, sludge costs were based on actual FY2009 costs adjusted for the quantity of flow
diverted.

Personnel costs were estimated, based on new staffing requirements.
9Land lease costs are estimated to equal 1/2 of the existing cost.

5.7 Present Worth Analysis

As a basis for comparing the various options, a present worth analysis was
conducted. The first step in the analysis was to calculate the present worth of the
capital costs. This calculation is presented for the AWWREF operational alternative on
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Table 5-7. The capital costs were already inflated to 2011 dollars, which represents the
present worth. The salvage value reflects the value of the 2030 end of period amounts

in terms of 2011 dollars.

Table 5-7. AWWRF Operational - Present Worth

New Capital Costs and Salvage Value

Present
Capital Costs Worth
2011 $° Factor Present Worth"

AWWRF Operational

Land Costs $4,900,000 | 1.0000 $4,900,000
Capital Costs 9,843,195 | 1.0000 9,843,195
Subtotal Capital Costs $14,743,195 $14,743,195
Salvage Value of Capital Cost Table (9,793,959) | 0.3769 (3,691,240)
AWWREF Operational - Capital

Costs Net of Salvage Value® $4,949,236 $11,051,955

a Taken from Table 5-2.

b Present worth equals the capital costs times the present worth factor.

C .
Equals capital costs less the salvage value.

The present worth calculation is presented for the diversion of flow from AWWREF to
the SWWREF alternative on Table 5-8. The capital costs were already inflated to 2011
dollars, which represents the present worth. The salvage value reflects the value of
the 2030 end of period amounts in terms of 2011 dollars.

Table 5-8. SWWRF Diversion - Present Worth New Capital Costs and Salvage Value

Present
Capital Costs Worth
2011 $° Factor Present Worth®
AWWRF DIVERSION TO SWWRF
Land Costs - 1.0000 -
Capital Costs $30,449,890 1.0000 $30,449,890
Demolition Costs 3,553,500 1.0000 3,553,500
Subtotal Option 1 Capital Costs $34,003,390 $34,003,390
Salvage Value of Capital Cost Table (13,461,814) 0.3769 (5,073,616)
AWWRF Diversion to SWWRF -
Capital Costs Net of Salvage
Value® $20,541,576 $28,929,774

a Taken from Table 5-2.

b Present worth equals the capital costs times the present worth factor.

C .
Equals capital costs less the salvage value.

The present worth calculation is presented for the diversion of flow from AWWREF to
the SWWRF and NWWREF alternative on Table 5-9. The capital costs were already
inflated to 2011 dollars, which represents the present worth. The salvage value reflects

the value of the 2030 end of period amounts in terms of 2011 dollars.
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Table 5-9. SWWRF & NWWRF Diversion - Present Worth

Section 5

Capital/O&M Costs Summary and Present Worth Analysis

New Capital Costs and Salvage Value

Present
Capital Costs Worth
2011 $* Factor Present Worth"
AWWRF DIVERSION TO SWWRF
AND NWWRF
Land Costs - 1.0000 -
Capital Costs $38,456,080 1.0000 $38,456,080
Demolition Costs 3,553,500 1.0000 3,553,500
Subtotal Option 2 Capital Costs $42,009,580 $42,009,580
Salvage Value of Capital Cost Table (16,794,436) 0.3769 (6,329,646)
AWWREF Diversion to SWWRF &
NWWRF - Capital Costs Net of
Salvage Value® $25,215,144 $35,679,934

a Taken from Table 5-2.

b Present worth equals the capital costs times the present worth factor.

C .
Equals capital costs less the salvage value.

The second step in the analysis was to calculate the present worth of the replacement
and rehabilitation costs. This calculation is presented for the AWWRF operational
alternative on Table 5-10. The replacement costs were inflated to reflect the costs in
the year of replacement dollars. The replacement costs were then multiplied by the
present worth factor in order to reflect the value in 2011 dollars.

In addition to the replacement and rehabilitation costs for the existing facilities, there
are new pumps required for the Reject Storage facility. These pumps are shown to be
replaced in 2026 (15 year useful life), with this value in 2026 brought back on a present

worth basis to 2011 dollars.

The salvage value for both the existing replacement and rehabilitation projects and
the new pumps are presented on Table 5-10. The salvage values represent the value in
the year of replacement and the present worth factor used reflects the value of these

amounts in terms of 2011 dollars.
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Table 5-10. AWWRF Operational - Present Worth of Replacement & Rehabilitation
(R&R) and Salvage Value

Table 5-4
Replacement | Replacement | Present Worth Present
Year Costs® Factor Worth”
AWWRF Operational - R&R
Items Replaced in 2011 2011 11,574,110 0.9246 10,701,905
Items Replaced in 2012 2012 4,222,382 0.8550 3,609,977
Items Replaced in 2013 2013 6,332,353 0.7905 5,005,939
Items Replaced in 2014 2014 4,265,678 0.7310 3,118,042
Items Replaced in 2015 2015 4,011,088 0.6759 2,711,001
Items Replaced in 2017 2017 1,229,874 0.5778 710,681
Items Replaced in 2019 2019 84,810 0.4940 41,900
Items Replaced in 2021 2021 256,083 0.4224 108,166
Items Replaced in 2022 2022 7,585,048 0.3906 2,962,375
Items Replaced in 2023 2023 176,224 0.3611 63,639
Items Replaced in 2026 2026 2,744,048 0.2855 783,371
Items Replaced in 2027 2027 4,586,652 0.2640 1,210,723
Items Replaced in 2028 2028 4,613,594 0.2441 1,126,061
Items Replaced in 2029 2029 1,499,248 0.2257 338,353
Items Replaced in 2030 2030 6,249,145 0.2087 1,304,038
Subtotal Replacement Cost Value $59,430,337 $33,796,169
Table 5-3
Replacement | Replacement | Present Worth Present
Year Costs® Factor Worth”
R&R New Pumps and Meters 2026 268,407 0.2855 76,625
Subtotal Replacement Cost Value $268,407 $76,625
Table 5-3
Replacement Salvage Present Worth Present
Year Value® Factor Worth”
R&R New Pumps and Meters 2026 ($178,938) 0.2087 ($37,340)
Subtotal Salvage Cost Value ($178,938) ($37,340)
Last Table 5-5
Replacement Salvage Present Worth Present
Year value® Factor Worth”
Subtotal Salvage Cost Value - R&R Various (20,506,325) 0.2087 ($4,279,149)

AWWRF Operational - Total
Replacement & Salvage Cost Value®

$39,013,481

$29,556,306

& Taken from Table 5-4, with amounts equal to Cycle 1, 2 and 3 costs arranged by year of replacement.

b Present worth equals the replacement cost or salvage value times the present worth factor.
Replacement costs and Salvage Value taken from Table 5-3.

c
d

Salvage value equals the total from Table 6-5 multiplied by the present worth factor in 2030.

® The totals equal the replacement costs and replacement cost present worth plus the salvage value and salvage value

present worth.
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The present worth calculation for replacement and rehabilitation for the diversion of
flow from AWWREF to either the SWWRF or the SWWRF/NWWREF alternatives is
presented on Table 5-11. The replacement costs were inflated to reflect the costs in the
year of replacement dollars. The replacement costs were then multiplied by the
present worth factor in order to reflect the value in 2011 dollars. These costs are
shown for the new pumps that are to be replaced in 2026 (15 year useful life), with
this value in 2026 brought back on a present worth basis to 2011 dollars.

The salvage value the new pumps are presented on Table 5-11. The salvage values
represent the value in the year of replacement and the present worth factor used

reflects the value of these amounts in terms of 2011 dollars.

Table 5-11. AWWRF Diversions - Present Worth of Replacement & Rehabilitation and Salvage Value

Table 5-3
Replacement | Replacement | Present Worth Present
AWWREF DIVERSION TO SWWRF Year Costs? Factor Worth”
R&R New Pumps and Meters 2026 $2,850,819 0.2855 $813,852
Total Replacement Cost Value $2,850,819 $813,852
Table 5-3
Replacement Salvage Present Worth Present
Year value? Factor Worth”
R&R New Pumps and Meters 2026 ($1,900,546) 0.2087 ($396,596)
Total Replacement & Salvage Cost
Value AWWRF Diversion to SWWRF® $950,273 $417,256
Table 5-3
AWWRF DIVERSION TO SWWRF AND Replacement | Replacement | Present Worth Present
NWWRF Year Costs® Factor Worth”
AWWRF R&R New Pumps and Meters 2026 $4,230,018 0.2855 $1,207,585
Additional pump at Pasadena PS 2026 145,766 0.2855 41,613
Total Replacement Cost Value $4,375,784 $1,249,198
Table 5-3
Replacement Salvage Present Worth Present
Year Value® Factor Worth”
R&R Costs for New Pumps & Motors 2026 ($2,820,012) 0.2087 ($588,465)
R&R Costs for Pasadena Pumps &
Motors 2026 (97,177) 0.2087 ($20,278)
Subtotal Salvage Cost Value ($2,917,189) ($608,743)
Total Replacement & Salvage Cost
Value AWWRF Diversion to SWWRF &
NWWRF® $1,458,595 $640,455

a Replacement costs and Salvage Value taken from Table 5-3.

P bresent worth equals the replacement cost or salvage value times the present worth factor.
[}
The totals equal the replacement costs and replacement cost present worth plus the salvage value and

salvage value present worth.
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The third step in the analysis was to calculate the present worth of the operation and
maintenance costs. This calculation is presented for the AWWREF operational
alternative on Table 5-12. The operation and maintenance costs represent the annual
costs in 2011 dollars. The operation and maintenance costs were then multiplied by
annual present worth factors that provide the present worth for a series of values for a

twenty year period.

Table 5-12. AWWRF Operational - Present Worth of Operation and Maintenance Costs

Table 5-6 Cumulative
Operation Operation
and Compounding and Present
Maintenance Factor at 3% Maintenance Worth Present
Costs 2011 $* Inflation Costs” Factors Worth®
AWWRF Operational
Existing O&M Costs $3,290,616 26.8704 $88,420,083 $43,058,765
Electricity - Reject Water Pumping 8,746 26.8704 234,999 114,440
Maintenance - Reject Water
Pumping 26,780 26.8704 719,589 350,425
Subtotal - Annual & Cumulative
0O&M Costs $3,326,142 $89,374,671
Rehab - Reject Water Pumps
(2019 %) $26,095 1.0000 $26,095 | 0.4940 12,892
Present Worth Operation &
Maintenance Costs - AWWRF
Operational $43,536,522

a O&M costs taken from Table 5-6.

b Equals the costs from Table 5-6 times the compounding factor.
€ Present worth is the accumulation of the O&M costs from 2011 through 2030 times the present worth factor for each year.

This calculation is presented for the diversion of flow from AWWREF to the SWWRF
alternative on Table 5-13. The operation and maintenance costs represent the annual
costs in 2011 dollars. The operation and maintenance costs were then multiplied by
annual present worth factors that provide the present worth for a series of values for a

twenty year period.
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Table 5-13. AWWREF Diversion to SWWRF - Present Worth of Operation and Maintenance

Cumulative
Table 5-6 Operation

Operation and | Compounding and Present

Maintenance Factor at 3% Maintenance Worth Present

Costs 2011 $° Inflation Costs” Factors Worth®
Electricity - AWWRF Pump
Station $131,185 26.8704 $3,524,992 $1,716,599
Odor Control & Maint, - AWWRF 76,241 26.8704 2,048,613 997,633
Increased O&M Costs at SWWRF 1,408,194 26.8704 37,838,701 18,426,671
Land Lease Costs 94,875 26.8704 2,549,336 1,241,475
Subtotal - Annual & Cumulative
O&M Costs $1,710,495 $45,961,643
Rehab - Diversion Pumps
(2019 %) $39,143 1.0000 $39,143 | 0.4940 19,338
Present Worth Operation &
Maintenance Costs - AWWRF
Diversion to SWWRF $22,401,715

@ 0&M costs taken from Table 5-6.

b Equals the costs from Table 5-6 times the compounding factor.
°Present worth is the accumulation of the O&M costs from 2011 through 2030 times the present worth factor for

each year.

This calculation is presented for the diversion of flow from AWWREF to the
SWWRF/NWWREF alternative on Table 5-14. The operation and maintenance
costs represent the annual costs in 2011 dollars. The operation and
maintenance costs were then multiplied by annual present worth factors that
provide the present worth for a series of values for a twenty year period.
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Table 5-14. AWWREF Diversion to SWWRF & NWWRF - Present Worth of Operation and Maintenance

Table 5-6 Cumulative
Operation Operation
and Compounding and Present
Maintenance Factor at 3% Maintenance Worth Present
Costs 2011 $* Inflation Costs” Factors Worth®
Electricity - AWWRF Pump
Station $135,489 26.8704 $3,640,652 $1,772,923
Odor Control & Maint. - AWWRF
Pump Station 76,241 26.8704 2,048,613 997,633
Electricity - Pasadena Pump
Station 25,792 26.8704 693,053 337,503
Increased O&M Costs at
SWWRF & NWWRF 1,402,399 26.8704 37,682,999 18,350,847
Land Lease Costs 94,875 26.8704 2,549,336 1,241,475
Subtotal - Annual &
Cumulative O&M Costs $1,734,797 $46,614,654
Rehab - Diversion Pumps
(2019 $) $39,143 1.0000 $39,143 | 0.4940 19,338
Rehab - Pasadena Pump
(2019 %) $13,048 1.0000 $13,048 | 0.4940 6,446
Present Worth Operation &
Maintenance Costs - AWWRF
Diversion to SWWRF &
NWWRF $22,726,164

@ 0&M costs taken from Table 5-6.

b Equals the costs from Table 5-6 times the compounding factor.
© Present worth is the accumulation of the O&M costs from 2010 through 2030 times the present worth factor for

each year.
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5.8 Comparison of Present Worth Summaries
Table 5-15 presents a comparison of the present worth summaries for all three

alternatives.

Table 5-15. Present Worth Summary

AWWRF
OPERATIONAL -
Present Worth for

AWWRF
DIVERSION TO
SWWRF Present
Worth for Study

AWWRF
DIVERSION TO
SWWRF AND
NWWRF Present
Worth for Study

Study Period Period Period

Capital Costs

New Capital Costs - Net of
Salvage Value® $11,051,955 $28,929,774 $35,679,934

Replacement (CIP) Costs Net
of Salvage Value® 29,556,306 417,256 640,455
Operation & Maintenance Costs® 43,536,522 22,401,715 22,726,164
Total Present Worth Option 1 $84,144,783 $51,748,745 $59,046,553

@ Taken from Tables 5-7, 5-8, 5-9.

b T aken from Tables 5-10, 5-11.

Taken from Tables 5-12, 5-13, 5-14.

In addition to the present worth analysis, another way of looking at the comparison is
on a cash flow basis. Table 5-16 presents a comparison of these alternatives from a
cash flow perspective. The capital costs for the AWWRF operational alternative are
for the period of 2011 through 2015, or a traditional five-year CIP period. All costs are
in 2011 dollars. While the diversion alternatives do not pay for themselves, they are
less expensive than the alternative to keep AWWREF operational.
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Table 5-16. AWWRF and Diversions Annual Cash Flow

AWWRF AWWRF
AWWRF DIVERSION DIVERSION
OPERATIONAL TO SWWRF TO SWWRF
AND NWWRF
Capital Costs - New”
New Capital Costs - 2011 $ $9,843,195 $30,449,890 $38,456,080
Land 4,900,000
Demolition Costs - 3,553,500 3,553,500
Capital Costs - Replacement (CIP)b
2011 11,237,000.00
2012 3,980,000.00
2013 5,795,000.00
2014 3,790,000.00
2015 3,460,000.00
Total $43,005,195 $34,003,390 $42,009,580
Annual Debt Service (5%,20 yrs.)° $3,450,848 $2,728,520 $3,370,957
Change in O&M Costs® $35,526 ($1,580,121) ($1,555,819)
Annual Cash Increase (Decrease) $3,486,374 $1,148,399 $1,815,139
Annual Savings from Diversion $2,337,975 $1,671,235

@ Taken from Table 5-1.
bTaken from Table 5-4 — Years 2011 thru 2015.

¢ Equals debt service on total capital costs with 20-year repayment at 5%.

dAWWRF Operational costs equal the electricity & maintenance costs for the reject water pump station in
2011$ on Table 5-6. AWWREF Diversion to SWWRF equals Table 5-6 O&M costs for SWWRF ($1,710,495)
less existing O&M AWWREF (3,290,616). AWWRF Diversion to SWWRF and NWWREF equals Table 5-6 O&M
costs for SWWRF and NWWREF ($1,734,797) less existing O&M AWWREF (3,290,616).
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6.1 Conclusions and Recommendations

In accordance with the authorization received from the City, the previous sections of
this report estimate and detail the comparison of present worth of three alternatives
based on marginal costs. The three alternatives compared in this study (and
presented in this report) include:

m Keep AWWREF Operational
m Flow Diversion to SWWRF (and AWWRF out-of-service/demolished)

m Flow split and diversion to both SWWRF and NWWRF (and AWWRF out-of-
service/demolished)

The main driver for this evaluation was the requirement by the FDEP for City to
manage their reject water via reject water storage (and subsequent re-treatment)
rather than direct disposal via the existing injection wells. This new reject storage will
not only have to be built and operated, adding significant costs to the City, but will
also have to be located off-site owing to space limitations at the existing facility
location. Because of these and other reliability concerns discussed in this report, the
City decided to also evaluate flow diversion alternatives in addition to the continued
operations and maintenance of the aging AWWRE.

This report presents a summary of the data utilized for the development of potential
flow diversion alternatives, further development of capital, operation, and
maintenance costs for each of the three final alternatives, performance of a present
worth cost analysis, and comparison of the alternatives.

A 20-year study period (FY 2011 through FY 2030) was utilized for the estimation of
costs and data related to the present worth analysis and comparison. For capital costs
including both new and R&R costs, a salvage value was estimated for the asset at the
end of the study period. The present worth of this salvage value was included as a
credit (negative cost) in the overall present worth analysis for each alternative. The
purpose for including salvage value in the analysis is to make all of the alternatives
“equivalent” since many of the assets have useful lives that extend beyond the study
period.

Table 6-1 presents a comparison of the present worth summaries for all three
alternatives.

6-1
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Table 6-1. Present Worth Summary
AWWRF
AWWRF DIVERSION TO
AWWRF DIVERSION TO SWWRF AND
OPERATIONAL - | SWWRF Present | NWWRF Present
Present Worth Worth for Study Worth for Study
for Study Period Period Period
Capital Costs
New Capital Costs (Minus
Salvage Value) $12,699,445 $31,194,252 $38,505,008
Replacement (CIP) Costs
(Minus Salvage Value) 29,556,306 417,256 640,455
Operation & Maintenance Costs 43,536,522 22,401,715 22,726,164
Total Present Worth $85,792,273 $54,013,223 $61,871,628

In this comparison, the difference in present worth between keeping AWWREF
operational and flow diversion to SWWREF is almost 60 percent and the difference in
present worth between keeping AWWREF operational and flow diversion to SWWRF
and NWWREF is almost 40 percent.

Therefore, from this study and based on present worth comparison, proceeding with
either flow diversion to SWWREF or flow diversion to SWWRF and NWWRF would be
the better choice for the City over continued operations at the AWWRE.

Present worth for flow diversion to SWWRF and NWWREF is approximately 15
percent higher than flow diversion to SWWREF alone due to the higher initial capital
costs for this alternative. However, flow diversion to SWWRF and NWWRF provides
the City with greater reliability and flexibility to deal with future flows. This type of
reliability and flexibility is not normally designed into most Florida municipal
wastewater facilities. Therefore, the additional costs may not be justified.

It is recommended that the City proceed with the conceptual design of flow diversion
using SWWREF as the receiving facility.

6.2 Other Factors and Additional Considerations

Although the focus of this evaluation study was a marginal cost based comparison
using present worth methodology, some non-economic considerations would also
support the recommendation included in the previous section. These are listed below.

6.2.1 Reliability Issues

AWWREF is the oldest wastewater treatment facility owned by the City of St.
Petersburg. Therefore, this is the most fragile plant with equipment and structures
operating at or beyond their design useful life. In addition, the plant processes are
becoming antiquated and will soon reach their technical obsolescence. Also, some of
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the older electrical and mechanical equipment are installed under the 100-year
floodplain, thus susceptible to storm surges.

In essence, the reliability of the current equipment and facility processes can be
expected to quickly degrade in the future. These reliability issues would support the
recommendation to divert flow from and decommission the AWWREF.

6.2.2 Expandability Issues

AWWREF is located on a limited footprint with constraints on both horizontal and
vertical expansion. In fact, as discussed in this study, there is no room on-site to locate
the newly required reject storage tank(s), which, therefore, have to be located at quite
some distance from the facility at additional pumping, piping and storage cost. Any
future expansion needs may meet with similar requirements for off-site location. This
has impacts on additional staffing needs, need for SCADA controls and lack of
efficiency in plant operations which will increase the cost to construct, operate and
maintain these new facilities.

6.2.3 Regulatory Considerations

One of the drivers behind the current study was the regulatory requirement
pertaining to management of reject water at AWWREF. On-site constraints forced these
facilities to be located off-site, as discussed. As the regulatory environment continues
to tighten, it is possible that other similar considerations in the future may continue to
constrain compliant operations at the facility site posing additional burden to acquire
additional land in the future.

6.2.4 Sustainability

In today’s world sustainable considerations for facilities designs and operations are
being considered everywhere. Consolidation of AWWRF with SWWREF allows for a
more efficient operation through reduced land use, consolidation of personnel and
overall reduction in carbon footprint.

6.2.5 Permitted Capacity

With the flow diversion alternatives, which would eliminate the AWWREF, the
permitted treatment capacity associated with the AWWREF of 12.4 MGD would be lost
and probably never be re-gained. The current total permitted treatment capacity of
68.4 MGD would be reduced to 56 MGD. However, as presented in Section 2 of this
report, the total projected flows for the City in the year 2030 are estimated at
approximately 38.1 MGD which are well within the reduced available total permitted
capacity of 56 MGD that would result with the elimination of the AWWREF.

6-3
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