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EXECUTIVE SUMMARY

Introduction

Olivenhain Municipal Water District (OMWD, District) is a
Municipal Water District organized and operating pursuant to
Woater Code Sections 71000 et seq. OMWD was incorporated on
April 9, 1959, as a water purveyor for landowners and residents in
North-San Diego County. In 1998, OMWD annexed the 4S Ranch Sanitation District from the County
of San Diego and subsequently expanded sewer service to the 4S Ranch and the Rancho Cielo
developments. Figure ES-l1 presents the major infrastructure development phases with significant

milestones and upgrades over the past 25 years.
Figure ES-1. OMWD Wastewater System Development Timeline
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The District’s wastewater system, valued at approximately $102 million, includes the 2.0 million gallon
per day 4S Ranch WRF, 60 miles of wastewater collection system piping, and |14 pump stations,
providing sewer service to 6,600 customers in the 4S Ranch and Rancho Cielo service areas. Figure ES-2
presents the OMWD wastewater service area and major facilities including the 4S Ranch WREF,
collection systems, and pump stations.

The purpose of this Capital Improvement Plan (CIP) is to develop long-range (10-yr and 20-yr)
infrastructure planning and budgeting for the 4S Ranch and Rancho Cielo wastewater systems in order
to ensure continued high-quality service to OMWD wastewater customers. The CIP is intended to
support long-term financial planning including wastewater rate adjustments and includes a description of
the study methodology, descriptions of unique and programmatic CIP projects and estimated budgets,
and a time-based implementation plan. The technical analysis that provides backup to the defined
projects is included in a series of technical memoranda, located in the appendices of the CIP report.
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Methodology

The scope of work for development of this CIP pursued two parallel tracks of evaluation and data
analysis to identify and define CIP projects. Figure ES-3 depicts the approach to the CIP development.
On the left-hand track, existing assets were inventoried and condition assessed to identify replacement
and rehabilitation (R&R) projects. Using data derived from review of existing conditions and operational
performance, failure mode and effects analyses (FMEA) were performed along with process optimization
studies to identify "Level of Service" (LOS) improvement projects. On the right-hand track, operational
performance data was reviewed to identify capital projects while process optimization opportunities
were evaluated to identify potential savings and LOS improvement projects. As project alternatives were
identified, analyses were performed balancing R&R and LOS goals to develop a CIP project list.

Figure ES-3. Capital Improvement Project Definition Flow Chart
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The District’s Enterprise Asset Management database was updated to include approximately 850 unique
assets, excluding the collection system piping. Asset management principles were used to define
expected useful life based on condition assessments and defined life expectancy data. The updated EAM
database will be used by the District to support its computer maintenance management system.

Cost estimates were prepared for CIP projects, defined as unique projects with values greater than
$50,000. Cost estimates built off the asset inventory database accounted for major equipment and
material quantities and unit prices with multipliers for local sales tax, delivery, installation, and
contractor overhead and profit. Sub-disciplines (e.g., electrical, controls) were estimated using analogous
multipliers. Soft costs (e.g., engineering, construction support services, and administration) and
contingency were added to the construction cost subtotal based on project complexity and scale.
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Estimates are defined as Class 5 or Class 4 per the Association for Advancement of Cost Estimating
International.

Prioritized CIP List

Once the list was defined, projects were Figure ES-4. CIP Project Prioritization Factors
prioritized based on weighted criteria as

illustrated in Figure ES-4. The primary

CONDITION
drivers of project need are based on the  assesSMENT

REMAINING
USEFUL LIFE
technical analyses including remaining

useful life, condition assessment,

operations assessment, and the failure MAXIMUM

SCORE = 200

modes and effects analysis. An additional
scheduling factor was applied to allow for
adjustments to priority scores in order to

OPERATIONAL
smooth the multi-year CIP. The scoring |MPROVEMENT

FMEA
MITIGATION

corresponds directly with the technical
analysis. For example, if a major asset or
process was observed to be in “poor” SCHEDULING

condition during condition assessment, FACTOR

the replacement project would receive a “50” point contribution from condition assessment, therefore
significantly increasing the priority score representative of the relative urgency to complete the
improvement project in the near-term.

The maximum priority score is theoretically "200"; however, of the 80 defined projects, 75% received
priority scores less than 50. The scheduling factor is not applied to score a project above a “200” or
below a “0” score. Projects in the upper quartile, those receiving priority scores between 50 and 145,
were programmed for implementation over the first 5-year period (2016 to 2020). For smaller
components, those not satisfying the $50,000 CIP definition, annualized programmatic budgets were
defined. For example, the WRF contained over |10 small pumps, an additional 40 small motors, and
nearly 90 unique instruments. These components were grouped into annual replacement budgets for
"Pumps and Motors" and "Instrumentation" using asset management principles.

The highest priority projects are prioritized for implementation within the first five years of the CIP.
These projects are listed by implementation year in Table ES-1. Individual project costs in Table ES-I
reflect the total project cost, and are not spread over multiple fiscal years to reflect planning, design, and
construction scheduling. The following section, Implementation Plan, and Figure ES-5 reflect the project
costs spread over multiple fiscal years with consideration of schedule.

8664

DUDEK ES-6 September 2015



Ofw@—mN

Municipal Water District C apital I m p I"OVG m e nt P I an

Table ES-1. Highest Priority Project List

IMPLEMENTATION
PROJECT NO. PROJECT NAME YEAR COST

WRF - 9.1 Upgrade UV Disinfection System? 2016 $ 2,163,000
WRF - 7.1 Upgrade Flow Equalization Basins 2016 $ 789,000
WRF - 11.2 Overflow Pond Upgrades 2016 $ 948,000
4S-5.0 Upgrade Neighborhood #1 Sewer Pump Station 2016 $ 780,000
RC-45 Odor Control Improvements at Midpoint SPS 2016 $ 256,000
2016 Implementation Year Total $ 4,936,000
WRF - 8.0 Replace Tertiary Filters! 2017 $ 3,825,000
WRF - 11.4 Replace Overflow Pond Strainer 2017 $ 191,000
WRF - 1.1 Replace Existing Headworks Screenings Equipment 2017 $ 576,000
4S-4.0 CIPP Line Root Impacted Hot Spot Collection System Pipe 2017 $ 35,000
2017 Implementation Year Total $ 4,627,000
WREF - 2.1 Biological Treatment Upgrade (Process Study & Pre-Design) 2018 $ 50,000
2018 Implementation Year Total $ 50,000
WRF - 2.2 Upgrade Plant B Oxidation Ditch Aeration System 2019 $ 960,000
WRF - 6.1 Dewatering Technology Study (Process Study and Pre- 2019 $ 50,000
Design)
WRF - 6.2 Upgrade Dewatering System 2019 $ 1,766,000
4S-6.5 Neighborhood #3 Sewer Pump Station Improvements 2019 $ 124,000
RC-4.6 Midpoint Sewer Pump Station Improvements 2019 $ 174,000
RC-55 Del Dios Sewer Pump Station Improvements 2019 $ 132,000
2019 Implementation Year Total $ 3,206,000
4S-2.0 Line Manholes Subject to High H2S Exposure 2020 $ 48,000
RC-2.0 Line Manholes Subject to high H2S exposure 2020 $ 240,000
2020 Implementation Year Total $ 288,000
5-Year Total by Implementation $ 13,107,000

' Alternative planning approach, schedule, and cost have been adopted by the District in a 10 year Capital Spending
Plan
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Implementation Plan

Based on the project prioritization, a CIP implementation plan was developed. The CIP schedules high
priority projects in the early years, equipment replacements as useful life expectancy expires, and
establishes annualized budgets for replacement of non-CIP assets. Figure ES-5 presents the 20-year CIP
budget, with individual budgets for years Ithrough 10 and an average annual budget for years | | through
20. The annualized budgets are segregated by cost center: 4S Ranch WRF, 4S Ranch Collection System,
and Rancho Cielo Collection System to assist the District in preparing financing plans and rate studies in
compliance with Proposition 218.

The 20-year CIP totals $47.2 million, consisting of several significant facility upgrades in the initial 5-year
planning period and an average expenditure forecast of $2.4 million per year over the 20-year CIP.

Figure ES-5. Capital Improvement Plan, 20-Year Budget®

Number of Projects:

$5,000,000 5 6 2 7 4 7 7 6 3 4 36

$4,500,000

Total CIP= $47,222,000

$4,000,000

$3,500,000

$3,000,000

$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500,000

ey

N
v
" O

® & o N o » ™
o ¥ o g o 3 &
> © © > ® ® e A

v v v

4S5 Ranch WRF M 4S Ranch Collection System = Rancho Cielo Collection System v

2 Individual Project Costs spread over multiple fiscal years to reflect planning, design, and construction schedules
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Approved Budget

The District has utilized the workshops, CIP recommendations, and cost estimates made in this report
and tailored the information to create an OMWD Board-approved 10 Year Capital Spending Plan
starting in the 2015-16 fiscal year. The approved plan contains projects similar in cost and scope to
project recommendations made herein as well as other projects determined by District needs outside of
the scope of this report. The technical analysis and project recommendations made in this report and
subsequent appendices have been preserved for the District’s reference when revisiting the capital
improvement budget in future years. It is expected that over time, the budget may be modified to meet
the immediate needs of the District, therefore, projects recommended in this report that are not
included in the 2015-16 fiscal year budget may serve as a guide for in future year budgets.

The complete OMWD Board-approved |0 Year Capital Spending Plan is presented in Appendix I. The
OMWD 10 Year Capital Spending Plan includes all planned projects within the 4S WREF, 4S Collection
System, and Rancho Cielo System combined.

The District has adopted an alternative process and timing approach to the recommended projects
described in this report particularly with regard to the tertiary treatment and disinfection process
upgrades at the 4S Ranch WREF. The alternative planning allows the District to spread the cost of these
major improvements over a longer period of time.

A summary of the top ten projects in the OMWD Board-approved budget by highest total cost
allocation are presented in Table ES-2 without regard to spread of cost over multiple years.

Table ES-2. Project List by Highest Total Cost Allocation

PROJECT NAME IMPLEMENTATION YEAR COST

Replace Ultra-Violet System 2023 $ 3,732,000
Replace Neighborhood #1 Pump Station 2019 $ 3,478,000
Replace Wet Weather Storage Pond Liner 2016 $ 2,928,000
Replace Tertiary Filters 2017 $ 1,591,000
Biosolids Process and Handling Upgrades 2024 $ 1,413,000
Plant Odor Control Modifications 2020 $ 1,193,000
Complete Campus — Building D 2016 $ 1,072,000
Equalization Basin Improvements 2016 $ 808,000
Replace Headworks 2016 $ 628,000
Replacement Program — Pumps and Motors 2016 $ 599,000
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The OMWD Board-approved 10 Year Capital Spending Plan annual budget allocations are presented in
Figure ES-6.

The Capital Spending Plan includes fifteen capital projects with funds allocated for the 2015-16 fiscal
year. Of these, seven projects have funds allocated for the subsequent 2016-17 fiscal year. For the
following eight fiscal years there is budgeting allocated for no more than five projects per year.

This Capital Spending Plan includes a total of twenty-six unique projects, ranging in cost from $15,000 to
$3,732,000. The total budget for the 10 Year Capital Spending Plan is $19,444,000 for an average annual
projected budget of $1,944,400 per fiscal year.

As can be compared in Figure ES-6, there is a wide variation in budget from year to year with higher
budget years driven by the scheduling of several high value projects separated by four to five years of
lower annual budgets.

Figure ES-6. Approved 10 Year Capital Spending Plan
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I INTRODUCTION
I.1 Background

Olivenhain Municipal Water District is a Municipal Water District organized
and operating pursuant to Water Code Sections 71000 et seq.
OMWD was incorporated on April 9, 1959, to develop an adequate water
supply for landowners and residents in North-San Diego County
communities including portions of the City of Carlsbad, City of Encinitas,
Cardiff, Olivenhain, La Costa, Fairbanks Ranch, 4S Ranch, Rancho Cielo, and
Elfin Forest. On June 14, 1960, residents of OMWD voted to become a
member of the San Diego County Water Authority, thus becoming eligible
to purchase water transported into San Diego County via the aqueducts of
SDCWA and its wholesaler, Metropolitan Water District of Southern
California. At over 48 square miles, OMWD currently serves a population of
approximately 80,000 residents in northern San Diego County.

During the economic boom of the late 1980s, San Diego County
experienced substantial growth. During this time, the first portion of 4S
Ranch was developed. In order to serve the sanitation needs of this
development, the County of San Diego built a small wastewater treatment
plant. In 1998, OMWD annexed the sanitation district from the County.
Further development of 4S Ranch and the Rancho Cielo developments
prompted an expansion to the 4S Ranch Water Reclamation Facility (WRF)
and extension of wastewater collection facilities to serve those areas. The
District’s wastewater and recycled water operations now include the 2.0
million gallon per day 4S Ranch WRF, 60 miles of wastewater collection
system piping, 46 miles of recycled water pipeline, and sewer service to
6,600 connections in 4S Ranch and Rancho Cielo.

.2 Purpose

The purpose of this CIP is to develop long-range (10-yr and 20-yr)
infrastructure asset management planning and budgeting for the 4S Ranch
and Rancho Cielo wastewater systems in order to ensure continued high-
quality service to the OMWD wastewater customers. The CIP is aligned
with OMWD’s Vision and Mission (see inset, right) and is intended to
support long-term financial planning including wastewater rate adjustments.

DUDEK 1-1

OMWD Vision

Olivenhain  Municipal Water District
aspires to cost-effectively provide high-
quality services garnering the trust and
respect of its customers, employees,
partners, and fellow water agencies.

OMWND Mission

Olivenhain Municipal Water District is a
mutli-functioning public agency that is
dedicated and committed to preserving
present and future customers by:

Water

Providing safe, reliable, high-quality
drinking water while exceeding all
regulatory requirements in a cost-
effective and environmentally responsive
manner.

Recycled Water/Wastewater
Treatment

Providing recycled water and
wastewater treatment in the most cost-
effective and environmentally responsive
method.

Parks

Safely operating the Elfin Forest
Recreational Reserve and providing all
users with a unique recreational,
educational, and environmental
experience.

Emergency Management

Complying with policies and procedures
that adhere to local, state, and federal
guidelines for national security and
disaster preparedness.

Sustainable Operations

Pursuing alternative and/or renewable
resources with the most sustainable,
efficient, and cost-effective approach

- OMWD 2014 Strategic Plan
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.3 Methodology

The 4S Ranch and Rancho Cielo wastewater systems are master-planned communities with the majority
of the built infrastructure completed within the last 15 years. Much of the infrastructure was built by the
respective developers and dedicated to OMWD through development services agreements. Aside from
entitlement documentation and record drawings, no other relevant facility planning documents exist for
these systems. Because the service areas are fully defined by the respective developments, the District
has not been required to prepare service expansion or capacity analyses for the wastewater systems.
This Capital Improvement Plan compiles record information and through the use of asset management
principles, develops a long-range plan to ensure sustainable operations and capital reinvestment.

1.3.1 Capital Improvement Project Definition

The scope of work for development of this CIP pursued two parallel tracks of evaluation and data
analysis to identify and define CIP projects. Figure |-1 depicts the approach to the CIP development. On
the left-hand track, existing assets were inventoried and their condition assessed to identify replacement
and rehabilitation (R&R) projects. Using data derived from review of existing conditions and operational
performance, failure mode and effects analyses (FMEA) were performed along with process optimization
studies to identify "Level of Service" (LOS) improvement projects. On the right-hand track, operational
performance data was reviewed to identify capital projects while process optimization opportunities
were evaluated to identify potential savings and LOS improvement projects. As project alternatives were
identified, analyses were performed balancing R&R and LOS goals to develop a CIP project list. Once
the list was defined, projects were prioritized based on weighted criteria: Remaining Useful Life, Asset
Condition, Operational Improvements, FMEA Risk Mitigation, and a CIP Scheduling Factor. The projects
are then sorted into a 20-year CIP program with emphasis on the |10-year planning horizon.

The Governmental Accounting Standards Board (GASB) Statement No. 34, Basic Financial Statements —
and Management’s Discussion and Analysis — for State and Local Governments, Paragraph 19 provides the
following authoritative definition of capital assets:

The term capital assets include land, improvements to land, easements, buildings, building
improvements, vehicles, machinery, equipment, works of art and historical treasures, infrastructure,
and all other tangible or intangible assets that are used in operations and that have initial useful lives
extending beyond a single reporting period.

For accounting purposes, if a cost benefits only the current period then it is considered an "expendable”
item and categorized as an operating expense, not a capital asset. Conversely, if a cost benefits more
than one period, then a portion of that cost can be allocated to each benefitting period (depreciated)
and thus forms the basis for a capital asset or "durable" item. For the purposes of defining projects in
this CIP, the asset inventory is limited to tangible capital assets (e.g., structures, equipment,
infrastructure), excluding land which is inferred to benefit operations indefinitely and therefore is never
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recognized as an expense. Intangible capital assets (e.g., computer software, water rights, easements) are

excluded from this CIP.

Figure I-1. Capital Improvement Project Definition Flow Chart
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Capital Projects, as defined in this CIP, consist of replacement or upgrades to tangible assets with
estimated project valuation exceeding $50,000. Upgrades identified through the course of the work that
do not meet the criteria of a capital project are either grouped with related facility improvements or
grouped as "programmatic” project line items. Criteria and examples of capital projects and non-capital

projects are presented in Table |-1.

Table I-1. Capital vs. Non-Capital Project Criteria

Capital Project Non-Capital Project

Estimated Value Greater than $50,000

Reoccurrence Greater than 1 year (Durable)
Engineering Specifications Required
Procurement Competitive Bid
Installer Contractor
Examples Major Equipment Replacement
Facility or System Upgrade
Minor Asset Replacement Programs
DUDEK 13

Less than $50,000

Less than 1 year (Expendable)

No Specifications Required

Sole Source or Competitive Proposals
District Staff or Contractor

Minor Equipment Replacement
Routine Maintenance
Rehabilitation of Minor Assets
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1.3.2 PROPOSITION 218

This CIP will support the District’s initiatives to set wastewater system fees which are subject to
Proposition 218. Proposition 218, the "Right to Vote on Taxes Act" was passed by California voters in
November 1996, requiring voter approval prior to imposition or increase of general taxes, assessments,
and certain user fees. Wastewater service fees are subject to Proposition 218 regulations which
carefully define rules and restricts for benefit assessments. As it applies to wastewater service providers,
rates must be tied to the specific benefit realized by the fee payer. Fees charged to property owners
may not exceed the cost of providing the service which includes maintaining infrastructure.

This CIP will establish long-term planning budgets for sustainable operations of the OMWD wastewater
facilities. The development of this CIP is founded on asset management practices, which aim to maximize
return on capital investments, allow for sustainable capital expenditure planning. These budgets will
support a rate structure that generates revenue necessary to maintain the facilities in operable
condition.

1.3.3 Asset Inventory and Condition Assessments

The initial task in development of this CIP was an update to the District’s existing asset inventory
database. OMWD maintains an Enterprise Asset Management (EAM) program to inventory and organize
preventative maintenance operations on documented assets. The asset inventory has been populated by
District staff over the past five years and as of November 2014, contained 1,008 registered assets,
ranging from individual pressure gauges to major process equipment. Upon review of the asset registry,
nearly 400 assets were re-coded as components of a "parent" asset. Through review of available record
drawings and field investigations, the asset registry was updated to consist of 844 unique assets for
inclusion in the CIP. Figure |1-2 presents the Updated Asset Registry Categories. The “Other” category
consists of hoists and cranes, vehicles, generators, and miscellaneous equipment.

Refer to Technical Memorandum No. | in Appendix A for a complete asset inventory list.

Collection system piping was excluded from the asset registry as it is inventoried in GIS. The collection
system assets in both the 4S Ranch and Rancho Cielo service areas include: approximately 347,000
linear feet (66 miles) of gravity mains, 1,215 manholes, 14 sewer pump stations in the collection system,
ranging in size from 60 gpm to 1,700 gpm, and approximately 62,600 linear feet (12 miles) of forcemains.

The WRF and pump stations were visited during the months of November 2014 and January 2015 to
perform condition assessments of the major assets and infrastructure. The condition assessment team
performed visual observations of the physical assets including the civil/structures, mechanical systems,
and electrical systems. Through discussions with District staff, an assessment was made of the existing
Supervisory Control and Data Acquisition (SCADA) system.
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Refer to Technical Memorandum Nos. 2A, 2B, 2C in Appendix B for condition assessments of the WREF,
Pump Stations, and Collection Systems, respectively.

Figure 1-2. Asset Registry Categories

Concrete
Structures, 46

Storage, 20, Buildings & Sites, 35
|

Pumps, 189

Vehicles and
Miscellaneous, 61

1.3.4 Failure Mode and Effects Analysis

4S Ranch Water Reclamation Facility: Through a series of collaborative workshops and onsite
meetings with District Staff, a Failure Mode and Effects Analysis (FMEA) was performed on the WRF.
The FMEA analyzed process unit functions at a system level and evaluated the probability and
consequences of system failure. Using installation dates determined in the asset inventory (TM No. |)
and asset conditions (TM No. 2A), remaining useful life (RUL) was estimated for each WRF asset. The
RUL and asset condition were used to estimate probability of failure. The product of the "Consequence
of Failure" (CoF) and "Probability of Failure" (PoF) with consideration for system redundancy determines
an assets "criticality" or "risk" factor. Mitigation measures were recommended for systems or
components that exhibited high criticality factors.
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Collection System Pump Stations: To complete the FMEA for the pump stations, a desktop gap
analysis was performed. All pump stations perform a common function, to collect and convey
wastewater within the collection system, and generally contain similar components, therefore, all pump
stations exhibit similar failure modes. A spreadsheet model was created to highlight specific pump
station design "best practices,” representing "equivalent redundancy measures" that mitigate failure of a
pump station component. For example, an emergency generator with automatic transfer switch provides
redundancy to the primary utility power. For the FMEA, it is assumed that an unmitigated functional
failure at any pump station would result in a sewer overflow which is unacceptable and does not meet
the District’s level of service goal of "zero overflows." The consequence of failure for all failure modes
received a score ranging from "7" to "10", depending on the pump station capacity and thus relative
consequence of failure. Probability of failure was based on asset age and an unmitigated criticality score.
Each pump station was then screened for the best design practices in order to identify high criticalities
and to identify mitigation measures or "equivalent redundancy measures" necessary to reduce criticality
to an acceptable level.

The FMEA for the WRF and Pump Stations is documented in Technical Memorandum No. 4 in Appendix
H.

1.3.5 Process Evaluation

A high-level evaluation of the WRF process performance was completed to benchmark plant
performance and to identify potential opportunities for process optimization and/or capital upgrade
projects to improve performance or efficacy of unit processes. The Process Evaluation considered plant
loading, current compliance profile, and benchmarked electrical power usage, chemical usage, and sludge
handling. Anticipating that the tertiary treatment system is nearing the end of its useful life, focused
studies on the filtration and disinfection systems were also performed.

The Process Evaluation studies are documented in Technical Memorandum Nos. 3, 3A, and 3B located
in Appendices E, F and G.

1.3.6 Operational Changes

Based on evaluation of the current operating profile, a series of
operational adjustments are recommended to improve efficiency
through reduction in power consumption and chemical usage

while maintaining or improving plant performance. Implementing
Continual

operational changes are most productive if executed in a —
Optimization

methodical approach that allows for ongoing performance
evaluation and adjustments. The "Plan-Do-Check-Act" (PDCA)
approach, also known as the iterative 4-step "Deming Cycle", is
recommended for the execution of proposed operational
adjustments. As OMWD staff prepares to implement
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operational changes, it is recommended that thorough implementation plans be prepared in advance.
The implementation plans will allow evaluation of performance improvements and should include step-
wise approach with monitoring protocols that continuously check process performance against
expected outcomes to allow adjustments to be made that effectively produce the anticipated results and
so that unanticipated consequences do not jeopardize goals.

|.4 Budgetary Cost Estimating

For each defined project, a budgetary cost estimate is presented. The cost estimates are based on
anticipated construction cost values with contingency and soft cost multipliers added to define a total
"project cost".

Procedures and guidelines used in the preparation of estimates of probable construction costs were
based on:

e Vendor quotes and published catalog costs for major equipment and mechanical components.
Sales tax of 8% is added to material and equipment quotes. Multipliers for delivery, in-field
services, and installation tools, parts, labor, and contractor overhead and profit (OH&P) were
applied to derive an installed unit cost.

e Parametric unit cost values derived from recent similar projects for demolition, piping, civil
work, and electrical work. Scaling factors were applied to adjust for size and complexity.

e Estimates from previously completed studies for the District.
e  Unit cost factors developed for specific components of the project, as applicable.

e Project location factors used to normalize costs to the appropriate locale using RS Means.
1.4.1 Cost Indices

In developing project cost estimates, it is common to use historical data from similar projects (e.g,,
detailed cost estimates, bids from constructed projects). To be relevant to the immediate project, one
must consider the date and geographical region of the cost data. The industry standard barometer of
changes in construction market conditions over time is the Engineering News Record’s (ENR)
Construction Cost Index (CCI). This index is computed from constant quantities of structural steel
(weighted 15%), portland cement (2%), lumber (10%), and common labor (73%) in 20 cities, the average
of which is considered to be the national average and based on a value of 100 in 1913 (Sanks, 852).
Reference costs are normalized to December 2014 dollars using published historical cost data from
Engineering News Record, Construction Cost Index (ENR-CCI). The Los Angeles ENR-CCI for
December 2014 is 10747.68.

1.4.2 Cost Estimate Classifications

The Association for Advancement of Cost Estimating International provides guidelines for cost
estimating practices and classification. The Cost Estimate Classification System — As Applied in Engineering,
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Procurement, and Construction for the Process Industries (AACE International Recommended Practice No.
18R-97) provides guidelines for applying the principles of estimate classification to infrastructure
projects such as those defined in this CIP. A summary of the AACE classification system is presented in
Table 1-2.

For the development of CIP projects, Class 5 estimates are used for "minor" assets (less than $50,000)
while Class 4 estimates are used for "major" assets (more than $50,000). The complete description of
each estimate classification level is documented in Technical Memorandum | located in Appendix A.

Table 1-2. Summary of Cost Estimate Classification System

Primary Secondary
Characteristic Characteristic

Preparation Effort
[b]

Typical degree of
effort relative to least

Level of Project End Usage Expected Accuracy
Definition Typical Methodology Range [a]
Expressed as % of  purpose of Typical estimating method ~ Typical variation in low

Estimate

Class complete definition  estimate and high ranges cost index of 1

Class 5 0% to 2% Concept Capacity Factored, L: -20% to -50% 1

Screening Parametric Models, H: +30% to +100%
Judgement or Analogy

Class 4 1% to 15% Study or Equipment Factored or L: -15% to -30% 2to4
Feasibility Parametric Models H: +20% to +50%

Class 3 10% to 40% Budget, Semi-detailed Unit Costs L:-10% to -20% 3t0 10
Authorization, | with Assembly Level Line H: +10% to +30%
or Control Items

Class 2 30% to 70% Control or Detailed Unit Cost with L:-5% 10 -15% 41020
Bid/Tender Forced Detailed Take-Off H: +5% to +20%

Class 1 50% to 100% Check Detailed Unit Cost with L:-3% to -10% 5t0 100
Estimate or Detailed Take-Off H: +3% to +15%
Bid Tender

Notes:

[a] The state of process technology and availability of applicable reference cost data affect the range markedly. The +/- value represents

typical percentage variation of actual costs from the cost estimate after application of contingency (typically at a 50% level of
confidence) for a given scope.

[b] If the range index value of "1" represents 0.0005% of project costs, then an index value of 100 represents 0.5%. Estimate preparation
effort is highly dependent upon the size of the project and the quality of estimating data and tools.

1.4.3 Contingency

Project contingencies are applied to cover uncertainties in the estimating practice including unknown or
unforeseen costs. Industry standard contingencies can range from 0% to +30%, depending on the
confidence level of the estimate (i.e., project stage, risk, scope development, engineering constraints,
etc,). Unless noted otherwise, for these alternative analyses, a 20% contingency was added to the
estimated construction cost.

8664

DUDEK 1-8 September 2015



d___
OLIVENHAIN
Municier District Capital Improvement Pla-n

1.4.4 Implementation Costs

Implementation cost allowances (a.k.a. "soft costs") are included in project estimates for costs directly
associated with delivering a project from planning through construction that are not included in the
construction estimate (i.e., Planning, Design, Permitting, Construction Management/Inspection, Project
Administration, and Commissioning and Closeout). It is recognized that projects with smaller
construction costs have a larger percentage of project delivery (soft) costs, while the larger projects
have a smaller percentage of soft costs. This is primarily due to the number of implementation cost tasks
that have relatively fixed costs such as contract processing, permit fees, bidding, etc. These fixed costs
have a greater impact on the smaller projects.

Seven of the largest municipalities in California (Cities of Long Beach, Los Angeles, Oakland,
Sacramento, San Diego, San Jose, and the City and County of San Francisco) have collaborated to study
over the last 10 years, the actual cost of delivering capital improvement projects. The California Multi-
Agency CIP Benchmarking Study was first published in 2002 and has been updated yearly to reflect a larger
number of projects. The results of this benchmarking study provide insight into soft costs of California
projects as a function of project type and size. Of |12 municipal projects (median construction value of
$3.32 million) including reservoirs and treatment plants, and 252 pipeline projects (median construction
value of $0.86 million), the project implementation or delivery costs averaged 36% to 37% of the
construction costs. Table |-3 presents the project implementation allowances (soft cost) classification
system utilized in the CIP development. Each project is assigned a "Soft Cost Class" of A, B, C, or D,
depending on the project size and complexity.

Table 1-3. Summary of Cost Estimate Classification System

Soft Cost Class Category % of Constr. Cost

Engineering 8% Projects that are relatively simple (e.g., long pipelines,
A CM &ESDC 15% large pond liners, large (+$300k) equipment

Administration 2% replacement) and/or larger (e.g., full treatment plant

Total Soft Costs 25% design), possibly with repetitive aspects.

Engineering 10% Projects of average size and/or complexity (e.g., new
B CM & ESDC 18% pump stations, treatment plant component design,

Administration 3% major equipment replacement)

Total Soft Costs 31%

Engineering 15% Complex and/or small projects (e.g., electrical
C CM & ESDC 20% upgrades, SCADA upgrades, small pump station

Administration 5% replacement/rehab)

Total Soft Costs 40%

Engineering 5% District replaced/installed equipment (e.g., small pump
D CM &ESDC 5% replacement, instrument replacement projects)

Administration 5%

Total Soft Costs 15%

Engineering = Study, Preliminary and Final Design

CM = Construction Management (Contract management and inspection)
ESDC = Engineering Services During Construction

Administration = District administrative and legal costs
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|.5 Prioritization
Figure 1-3. CIP Project Prioritization Factors

Capital improvement projects were prioritized
using a numerical weighting system designed to

reflect the relative urgency of the project needs. =~ CONDITION
ASSESSMENT

REMAINING

. . . USEFUL LIFE
The primary drivers of project need are based on

the technical analyses including remaining useful
life, condition assessment, operations assessment,
and the failure modes and effects analysis. An
additional scheduling factor was applied to allow

MAXIMUM
SCORE =200

for adjustments to priority scores in order to

smooth the multi-year CIP. Prioritization factors FMEA

MITIGATION

OPERATIONAL

. . . - IMPROVEMENT
are presented in and explained in detail in the

following sections.

SCHEDULING
FACTOR

1.5.1 Asset Management (Expected Useful Life Remaining)

Assets were assigned an expected useful life according to the methodology described in Technical
Memorandum #| (Appendix A). The expected useful life of an asset minus the age of the asset provides
a remaining useful life value which provides a target date to replace the asset. Remaining useful life
priority scores were applied according to Table |-4.

Table 1-4. Priority Weighted Scores for Expected Useful Life Remaining

Remaining Useful Life Priority Weighted Score

0-5 years 25
6-10 years 10
11-20 years S
20+ years 0

1.5.2 Condition Assessment

Assets were assigned a condition rating according to the methodology described in Technical
Memorandum #2A, 2B, and 2C (Appendix B). The condition of the asset is especially important when an
Asset is in "poor" condition. Condition assessment priority scores were applied according to Table |-5.
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Table I-5. Priority Weighted Scores for Condition Assessment

Condition Assessment Priority Weighted Score

Poor 50
Fair 10
Good 5
Excellent 0

1.5.3 Operational Improvements

The 4S Ranch WRF operations were reviewed and process data was analyzed to identify optimization
opportunities at the WRF. The operations assessment findings and technical analysis is described in
Technical Memorandum #3, 3A, and 3B (Appendix C). Similarly, operational improvements for the
pump stations and collection system are documented in the condition assessment Technical
Memorandum #2B and 2C, respectively. Projects that provide improvements to current operations are
designated as "yes" (having operational benefits) whereas projects that do not explicitly provide for
improvements to operations are designated as "no" (not having operational benefits). The operational
improvement benefit priority scores were applied according to Table 1-6.

Table 1-6. Priority weighted scores for Operations Assessment

Operations Assessment Priority Weighted Score

Yes 25
No 0

1.5.4 Failure Modes and Effects Analysis

Major assets in the District’'s WRF and collection systems were evaluated through a failure modes and
effects analysis that produced a "criticality” score calculated from a life expectancy based probability of
failure score and a collaborative consensus based consequence of failure score. The scale of PoF and
CoF provided for criticality scores of 0 to 100, with scores above 30 being considered "high risk".
Detailed analysis and scoring is described in Technical Memorandum #4 (Appendix D). The FMEA
priority scores applied to these "criticality" scores is described in Table |-7.

Table 1-7. Priority weighted scores for Operations Assessment

FMEA "Criticality" Score Priority Weighted Score

75-100 100
60-74 75
50-59 45
40-49 35
30-39 25
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FMEA "Criticality" Score Priority Weighted Score

20-29 10
10-19 5
0-9 0

1.5.5 Scheduling Factor

Project implementation in the CIP requires additional adjustments to represent realistic scheduling and
implementation. Additionally, the scheduling factor allows for priority weighting adjustment for project
drivers not explicitly represented by the weighted scores in the other areas. The scheduling factor will
adjust the weighted score by subtracting or adding from | up to 20 points, as applicable. The scheduling
factor is not applied to score a project with a total otherwise above a “200” or below a “0” score.

Minimum SCORE RANGE Maximum

< >
-20 0 20

|.6 Wastewater Facilities

The District’s wastewater facilities include the 2.0 million gallons per day (mgd) 4S Ranch WREF,
approximately 60 miles of collection system pipelines, and 14 sewer pump stations. The wastewater
system is divided into two distinct service areas: the 4S Ranch Service Area and the Rancho Cielo
Service Area. Wastewater generated from both service areas is conveyed to the 4S Ranch WRF. Figure
I-4 presents the two service areas and location of the major wastewater facilities.

This CIP is organized in accordance with the three major wastewater system cost centers:
® 45 Ranch Water Reclamation Facility
e 4S Ranch Collection System

e Rancho Cielo Collection System

The CIP project numbers are also defined by the cost center (e.g., WRF, 45, and RC) with CIP costs and
prioritization sorted accordingly.

The following sections describe the specific and programmatic CIP projects including discussion of the
background, project need, detailed project descriptions and cost estimates. The last sections of this CIP
presents an implementation plan based on project prioritization and scheduling.
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The OMWD wastewater systems were built in two major phases with several significant milestones and
upgrades over the past 25 years. Figure 1-5 presents the major infrastructure development phases and

corresponding wastewater system capacities.
Figure |1-5. OMWD Wastewater System Development Timeline

2.0 MGD CAPACITY

A & \d
0.25 MGD CAPACITY
-
45 RANCH DEVELOPMENT 45 RANCH AND RANCHO CIELO DEVELOPMENT
1989 1998 2004 2006 2011 2015
ORIGINAL WRF OMWD WRF  AEROBIC OPERATIONS LONG-RANGE CIP
CONSTRUCTION ANMEXES EXPANSION DIGESTER BUILDING
45 RANCH UPGRADES EXPANSION

Because the wastewater systems were primarily constructed by developers and originally dedicated to
the County of San Diego and later to OMWD, historic construction values are not readily available. In
order to provide context for long-term reinvestment planning, an order-of-magnitude valuation of the
existing infrastructure was prepared. The total asset valuation, excluding property, is estimated to be
$102 million. Figure 1-6 presents the cost center distribution and Table |-8 presents the estimated value

of major system components.

Figure 1-6. OMWD Wastewater System Cost Allocation

M 4S RANCH WRF & OVERFLOW
POND

M 4S5 RANCH COLLECTION SYSTEM

@ RANCHO CIELO COLLECTION
SYSTEM
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Table 1-8. OMWD Wastewater System Valuation

st Valaton

4S Ranch WRF $ 33,900,000
Overflow Pond $ 10,000,000
Overflow Pond liner $ 1,000,000
WRF & OVERFLOW POND TOTAL $ 44,900,000
4S Ranch Collection System (gravity pipe) $ 30,800,000
4S Ranch Collection System (forcemains) $ 4,200,000
4S Ranch Pump Stations:
Neighborhood #1 $ 1,700,000
Neighborhood #3 $ 2,000,000
Fire House $ 1,100,000
Santa Luz $ 300,000
4S COLLECTION SYSTEM TOTAL $ 40,100,000
Rancho Cielo Collection System (gravity pipe) $ 5,300,000
Rancho Cielo Collection System (forcemains) $ 7,000,000
Rancho Cielo Pump Stations:
Del Dios $ 1,500,000
Midpoint $ 1,200,000
Camino Sin Puente #1 $ 300,000
Camino Sin Puente #2 $ 300,000
Camino Sin Puente #3 $ 300,000
Camino Sin Puente #4 $ 300,000
Avenida Apice $ 300,000
Avenida Orilla $ 300,000
Cerro Del Sol #1 $ 300,000
Cerro Del Sol #2 $ 300,000
RANCHO CIELO COLLECTION SYSTEM TOTAL $ 17,400,000

TOTAL $ 102,400,000
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2 4S RANCH WRF AND OVERFLOW POND CIP

The 4S Ranch Water Reclamation Facility (VWRF), built in two major phases since the mid-1980s, is a 2.0
mgd capacity treatment plant operated under a Master Reclamation Permit with Waste Discharge
Requirements (Order No. R9-2003-0007) issued by the San Diego Regional Water Quality Control
Board. Raw wastewater is conveyed to the 4S Ranch WRF from four forcemains and a single gravity
sewer pipeline that convene at the influent junction structure, from plant influent flows to the
headworks. The headworks consists of screening and grit removal. Plant influent is conveyed from the
headworks to a splitter box that splits flow to two parallel biological treatment process trains; Plant A
and Plant B with rated capacities of 0.5 mgd and 1.5 mgd, respectively. Plant A and Plant B treatment
technology consists of oxidation ditches with upstream anoxic selectors and two clarifiers, each.
Secondary effluent is conveyed to a flow equalization basin from which secondary effluent is pumped to
tertiary filters and then flows by gravity through an open channel ultraviolet disinfection system to the
recycled water forebay. Recycled water is pumped to a distribution system to serve customers for
irrigation uses. Recycled water in excess of the daily demand overflows by gravity to a nearby seasonal
storage pond. Waste activated sludge (WAS) is pumped from the secondary clarifiers to the gravity
section of a belt filter press for thickening and then to aerobic digesters where thickened WAS is
digested to meet Class B Biosolids requirements. Aerobically digested sludge is dewatered on belt filter
presses and then is hauled to Arizona for land application. Figure 2-1 presents the major process flow
diagram. It should be noted that due to current capacity needs, Plant A has not been operated since
Plant B was brought online in 2005.

The 4S Ranch WRF is a 100% reclamation facility, serving irrigation customers in the 4S Ranch
development and portions of Rancho Santa Fe. During the wet season, recycled water in excess of the
WREF production rate is stored in a seasonal storage facility. The seasonal storage pond is approximately
410 acre-feet (~134 million gallons), satisfying 84-day storage for a plant production rate of 1.6 mgd, and
is a lined earthen basin. A seasonal storage pond pump station returns stored water to the WRF during
the dry season. Stored water can be delivered directly to the recycled water system via the forebay and
recycled water pump station. Alternatively, stored water can be returned to the WRF for further
treatment, either to the secondary effluent equalization basin for re-treatment through the tertiary
system (filters and disinfection) or to the headworks for re-treatment through the entire treatment
process. In practice, the District typically returns stored water directly to the distribution system,
returning only poorer quality water from the bottom of the seasonal storage pond to the WREF for re-
treatment, when the pond is near empty.

The 4S Ranch WREF is located at 16595 Dove Canyon Road, south of Camino Del Norte and north of
Camino San Bernardo, approximately 2 miles west of the I-15. Figure 2-2 presents the site plan with
major process areas defined. The seasonal storage pond is located immediately across the street from
the WRF on the west side of Dove Canyon Road.
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Figure 2-1. 4S Ranch WRF Process Flow Diagram
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2.1 Asset Inventory

The District owns and operates approximately 631 assets at the 4S WREF, recycled water pump station,
and overflow pond and pump station across the street from the WRF. The Asset Inventory was
established from data exported from the District’s Enterprise Asset Management Program (EAM) for
use in this study. Dudek has reviewed the EAM database which is intentionally focused on maintenance
functions, and therefore contains part and component entries that are not relevant to the development
of a CIP program. To satisfy the goals of the CIP, Dudek has classified assets as components of a
"parent” asset; parts and components will be accounted for and should continue to be monitored and
maintained through the District’s current Preventative Maintenance program; however the database was
modified to code these entries as "components" to filter them out of CIP development and inventory
valuation. Additionally, Dudek has updated the asset inventory to include wastewater assets not yet
added to the inventory. The resulting distribution of wastewater assets at the 4S WREF, recycled water
pump station, and overflow pond and pump station are depicted in Figure 2-3.

Figure 2-3. WRF Asset Distribution
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2.2 Capital Improvement Projects

The following sections present specific and programmatic CIP projects identified for the 4S Ranch WRF
facility. The projects are organized by plant area in accordance with the following project numbering

sequence:
WRF - #.%

I, INFLUENT/HEADWORKS

SEQUENTIAL 2. BIOLOGICALSYSTEMS (OXIDATION DITCHES)
3. SECONDARY CLARIFIERS

NUMBER 4. PUMP STATIONS (RAS/WAS, MON-POTABLE,

PLANT AREA —————————i STORMWWATER, FILTER INFLUENT)
5. AEROBIC DIGESTERS

WATER RECLAMATION 6.  SLUDGEBUILDING (THICKENING, DEWATERING,

ELECTRICAL ROOCM, CHEMICAL AREA)

FACILITY SECOMDARY EFFLUEMT EQUALIZATICON BASIM
TERTIARY FILTRATIONM (FLASH MIX, FILTERS, BACKMWASH)
DISIMFECTION (LW SYSTEM)
ADMIMISTRATION BUILDING
RECYCLEDWWATER FOREBAY, PUMP STATION, AMD
SEASOMAL OVERFLOWY STORAGE POMD AMD PUMP
STATIONM
2. MNOT USED
3. EMERGEMCY GEMERATOR
I4. MAIM ELECTRICAL EMTRANCE ANMD SWITCHBOARD
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The WRF CIP includes a total of 36 defined projects and programs with a total 20-year cost of $35
million. Of the 36 projects, 29 are unique CIP projects with total value of $26.3 million. The CIP also
identifies 6 programmatic projects accounting for a total cost of $7.7 million or approximately $384,000
per year. The WRF CIP is somewhat front loaded with approximately 40% of the 20-year CIP occurring
in the first 5 years and 60% occurring in the first 10 years. This cost distribution is attributed to several
significant, high priority projects programmed for completion in the early years of the CIP:

e  WREF-I1.1: Replace Existing Headworks Screenings Equipment ($0.57 Million)
e WRF-2.1/2.2: Upgrade Biological Treatment System ($1 Million)

e  WRF-6.1/6.2: Dewatering System Upgrades ($1.8 Million)

e  WRF-7.1: Upgrade Flow Equalization Basins ($0.79 Million)

e  WRF-8.0: Replace Tertiary Filters ($3.8 Million)

e  WRF-9.1: UV Disinfection System Replacement ($2.2 Million)

e  WRF-11.2: Overflow Pond Upgrades ($0.95 Million)
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2.2.1 Headworks Improvements

Background

The headworks provides preliminary
treatment includes screenings and grit
removal. Screenings are removed from the
raw wastewater with a single bandscreen
and screenings wash/press. Grit is removed
in a vortex grit chamber. The headworks is
designed for the full plant capacity of 2.0
mgd with a peak factor of 3.0 for a peak
hydraulic load of 6 mgd. Foul air from the
headworks area (screenings building and
headspace over influent channels and
splitter box) is treated by a LO/PRO®
chemical odor control system. The chemical
odor control scrubber, also called a "wet
scrubber," utilizes Sodium Hypochlorite
(NAOCI) and Sodium Hydroxide (NaOH)
to react with and remove the odorous
compounds present in the airstream,
particularly hydrogen sulfide gas (H.S).

Project Needs

Figure 2-4. Headworks
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The existing bandscreen and wash/press equipment, now approximately 10 years old, were observed to

be in poor condition due to corrosion and reported equipment maintenance intensity. The existing

screening equipment should be replaced in the near-term future with like or similar equipment.

Furthermore, the screenings equipment is arranged in a single-duty arrangement with a manual bar rack

for bypass when automatic screening equipment is offline for service. When bypassing through the bar

rack, significant raw screenings pass through the headworks, impacting downstream processes, in

particular:

e Clogging pumps, especially sludge pumps, resulting in loss of biological process reliability and

elevating maintenance intensity;

e Ragging together and become entangled on submerged rotating equipment (e.g., vertical and
submersible mixers) inhibiting equipment performance and possibly resulting in electrical

overload faults and/or mechanical damage;

e Accumulating in secondary clarifiers and digesters, diminishing treatment efficiency and reducing

capacity.

DUDEK
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Through the FMEA, it was identified that the automatic screening equipment has a failure rate of
approximately four times per year in addition to two scheduled maintenance cycles per year. The single-
duty screenings train is therefore offline for at least six periods per year with an average downtime of 2
days. The screenings pass-through has a prolonged impact on operations as the screenings accumulation
in downstream processes requires attention for weeks after each bypass event. De-ragging pumps,
mixers, and general maintenance to remove screenings that pass-through the headworks is estimated to
cost the District approximately 300 staff-hours per year with an estimated annual operating impact of
approximately $15,000.

Due to the high CoF and PoF scores in the FMEA, the headworks ranked as one of the higher criticality
scores at the WRF (Criticality score of 31 out of 100). A redundant screenings train (parallel screen) is
recommended to mitigate the probability of failure which will reduce the criticality score to better align
with acceptable level of service goals.

The grit handling equipment and odor control system were found to be in fair condition and will
ultimately reach the end of their expected useful life within the CIP planning timeframe and will need to
be replaced at that time.

Projects

Capital improvement projects identified for the headworks are summarized in Table 2-1. Headworks
Improvements Projects and depicted in Figure 2-5. Project descriptions including cost estimate,
prioritization and implementation schedule are provided on the following pages.

Table 2-1. Headworks Improvements Projects

WRF - 1.1, Replace Headworks Screenings Equipment $576,000

WREF - 1.2, Retrofit Existing Headworks Structure to Install Redundant $784,000

Screenings Equipment

WREF - 1.3, Replace Existing Headworks Grit Handling Equipment $464,000

WRF - 1.4, Replace Existing Headworks Odor Control Scrubber $713,000
Total $2,537,000

8664
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Figure 2-5. Headworks Improvements Projects
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@ REPLACE HEADWORKS SCREENING EQUIPMENT @ REPLACE GRIT CLASSIFIER
WRF -1.2 @ REPLACE YORTEX GRIT MIXING ASSEMBLY
@ REMOVE EXISTING BAR RACK AND RELOCATE IN DOWNSTREAM CHANNEL WRF - 1.4
@ INSTALL NEW PARALLEL BAR SCREEN REPLACE HEADWORKS ODOR CONTROL SCRUBBER
@ INSTALL NEW RAW SCREENINGS CONVEYANCE NOTE:
1. SEE PROJECT NO. WRF-18.1 FOR VALVE AND GATE
@ INSTALL NEW DUTY WASH/PRESS REPLACEMENT PROGRAM.
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Project No: WRF - 1.1
Project Name: Replace Existing Headworks Screenings Equipment
Description: Replace existing headworks screenings equipment (Bandscreen and Washpress) as

existing equipment reaches the end of its useful life. Replace screenings equipment
control panel and instrumentation (e.g., level controls). Engineering design is
recommended to evaluate appropriate screen type, size, and materials of
construction. Equipment selection should be coordinated with WRF-1.2 (Parallel

Screen).
Priority: 85
Location/Facility: 4S Ranch WRF
Project Type(s): Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment X
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences X

Project Cost:

Capital Costs:

General S 20,000
Civil & Mechanical S 17,500
Structural S -
Electrical & Controls S 25,000
Equipment S 318,710
Capital Cost Subtotal: S 381,210
Soft Costs:
Classification ‘B’

Engineering 10 %  of capital costs S 38,121

CM & ESDC 18 %  of capital costs S 68,618

Administration 3%  of capital costs S 11,436
Soft Cost Subtotal: S 118,175
Contingency:

Contingency 20 %  of project cost S 76,242
Total Project Cost: S 576,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2017| S 576,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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Project No: WREF - 1.2
Project Name: Retrofit Existing Headworks Structure to Install Redundant Screenings Equipment
Description: The existing headworks includes a single duty automatic screen and wash press.

When the screen is offline for repair or maintenance, raw wastewater is bypassed
through manual bar rack. Addition of a parallel automatic screen was identified as a
preferred plant improvement to mitigate FMEA criticality and to improve operational
performance of the headworks. The parallel screen would be installed in place of the
manual bar rack and raw screenings conveyance would be installed to convey
screenings to the wash/press. Screen equipment should acccomodate easy removal
of equipment for emergency bypass (e.g., lift-out style).

Priority: 50

Location/Facility: 4S Ranch WRF

Project Type(s): Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration
Facility/Equip Upgrade X Condition Assessment
Engineering Study X Operations Assessment X
Expansion Failure Modes & Consequences X

Project Cost:

Capital Costs:

General S 20,000
Civil & Mechanical S 17,500
Structural S -
Electrical & Controls S 45,000
Equipment S 407,500
Capital Cost Subtotal: S 490,000
Soft Costs:
Classification 'C’

Engineering 15 %  of capital costs S 73,500

CM & ESDC 20 %  of capital costs S 98,000

Administration 5%  of capital costs S 24,500
Soft Cost Subtotal: S 196,000
Contingency:

Contingency 20 %  of project cost S 98,000
Total Project Cost: S 784,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2021 S 86,000
Project Delivery Method: Design-Bid-Build 2022| S 698,000
Project Duration (Years): 2
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Project No: WRF - 1.3
Project Name: Replace Existing Headworks Grit Handling Equipment
Description: The existing vortex grit removal system was installed in c.2004. Headworks

equipment is subjected to relatively aggressive conditions and replacement is
scheduled according to estimated remaining useful life.

Project will replace existing headworks grit handling equipment (grit classifier and
grit chamber mechanical equipment). Replace grit handling controls and
instrumentation.

Grit pumps replacement is covered under Project No. WRF - 18.2

Priority: 30

Location/Facility: 4S Ranch WRF

Project Type(s): Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment X
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 20,000
Civil & Mechanical S 20,000
Structural S -
Electrical & Controls S 30,000
Equipment S 219,800
Capital Cost Subtotal: S 289,800
Soft Costs:
Classification 'C’

Engineering 15 %  of capital costs S 43,470

CM & ESDC 20 %  of capital costs S 57,960

Administration 5%  of capital costs S 14,490
Soft Cost Subtotal: S 115,920
Contingency:

Contingency 20 %  of project cost S 57,960
Total Project Cost: S 464,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2023| S 51,000
Project Delivery Method: Design-Bid-Build 2024, $ 413,000
Project Duration (Years): 2
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Project No: WRF - 1.4
Project Name: Upgrade Headworks Odor Control Scrubber
Description: Headworks odor control scrubber (wet/chemical, NaOH & NaOCl) was installed c.2005.

The existing system is a Siemens LoPro rated for 3,500 cfm.

Odor control systems are subjected to aggressive operating conditions and are
expected to be replaced at the end of useful life.

Project will replace packaged odor control system including tower, fan, pumps,
chemical systems, and controls. Preliminary design study should evaluate
effectiveness of system, confirm loading, and consider contemporary technologies
and operational needs to select best-fit system.

Priority: 25
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 45,000
Civil & Mechanical S 17,500
Structural S -
Electrical & Controls S 20,000
Equipment S 363,000
Capital Cost Subtotal: S 445,500
Soft Costs:
Classification 'C’

Engineering 15 %  of capital costs S 66,825

CM & ESDC 20 %  of capital costs S 89,100

Administration 5%  of capital costs S 22,275
Soft Cost Subtotal: S 178,200
Contingency:

Contingency 20 %  of project cost S 89,100
Total Project Cost: S 713,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2025| S 713,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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2.2.2 Oxidation Ditch and Anoxic Tank Improvements

Background
Figure 2-6. Oxidation Ditch
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The Plant B biological process consists of a
single oxidation ditch and anoxic tank.
Oxidation ditches are characterized as
extended aeration, activated sludge (EAAS)
and are robust and simple systems. EAAS is
commonly employed in small (<5 mgd)
facilities for which primary settling and
ancillary digestion processes are not cost
effective. The oxidation ditch (Carrousel®
equipment provided by EIMCO, now

OVIVO) includes a pre-anoxic basin mixed
with a single vertical mixer suspended from a

concrete pier. Raw wastewater and return

activated sludge (RAS) are mixed in the

influent splitter box and then conveyed into
the pre-anoxic basin where these streams
are mixed with internal mixed liquor recycle.
The oxidation ditch aeration zone is mixed

and aerated with two ‘"vertical turbine"
surface aerators. The two 125 HP aerators are driven by variable speed drives.

Project Needs

The existing oxidation ditch and anoxic tank mechanical equipment, now approximately |3 years old,
were observed to be in fair to good condition showing minor to moderate corrosion. The equipment
should be replaced in the near to mid-term future.

Due to high PoF and CoF scores in the FMEA, the oxidation ditch aerators and anoxic tank vertical
mixer were ranked two of the highest "criticality" in the WREF (criticality score of 44 and 34 out of 100,
respectively).

Additionally, the oxidation ditch aerators are programmed for a minimum speed in order to maintain
mixing energy or motive force to keep the mixed liquor moving and the biomass in suspension within
the reactor. By constraining the minimum speed, the aerators are often unable to turndown fully to
meet minimum diurnal oxygen demand, thereby over-aerating during significant portions of the day. The
current operating profile of the oxidation ditch and anoxic tank suggests significant potential for
optimization.
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A detailed process study and pre-design is recommended to determine the most economical and
reliable biological upgrade for the existing oxidation ditch and anoxic tank with the goal of reducing the
criticality of the equipment and optimizing operational performance and power consumption.

Projects

Capital improvement projects identified for the oxidation ditch and anoxic tank are summarized in Table
2-2.

Table 2-2. Oxidation Ditch and Anoxic Tank Improvements Projects

WRF - 2.1, Biological Treatment Upgrade (Process Study & Pre-Design) $50,000
WREF - 2.2, Upgrade Plant B Oxidation Ditch Aeration System $960,000
Total $1,010,000
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Project No: WRF - 2.1
Project Name: Biological Treatment Upgrade (Process Study & Pre-Design)
Description: Asidentified in Process Evaluation, perform detailed process study and pre-design of

biological treatment system to confirm and select aeration system upgrade needs.
Options include replacement of mechanical surface aerators in kind, mechanical
aerators right-sized for future loading, or retrofit to diffused aeration.

Study should evaluate re-rating Plant B to maximize treatment capacity and

efficiency.
Recommendations from Study/Pre-Design should be implemented in Project No. WRF-
2.2,
Priority: 80
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration
Facility/Equip Upgrade Condition Assessment
Engineering Study X Operations Assessment X
Expansion Failure Modes & Consequences X

Project Cost:

Capital Costs:
General
Civil & Mechanical
Structural
Electrical & Controls
Equipment

wv n v nun
'

Capital Cost Subtotal: $ -

Soft Costs:

Project Specific
Engineering S 50,000
CM & ESDC N/A
Administration N/A

Soft Cost Subtotal: S 50,000

Contingency:
Contingency N/A

Total Project Cost: S 50,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2018 S 50,000
Project Delivery Method: Engineering Report
Project Duration (Years): 1
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Project No: WRF - 2.2
Project Name: Upgrade Plant B Oxidation Ditch Aeration System
Description: Upgrade Oxidation Ditch based on recommendation of biological process study in

Project Number WRF-2.1.

Defined project cost assumes replacement of oxidation ditch aerators, motors, and
mechanical weir gate in-kind. Equipment modifications and/or retrofit to diffused
aeration should be implemented if economic payback is confirmed.

Priority: 80

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade X Condition Assessment
Engineering Study Operations Assessment X
Expansion Failure Modes & Consequences X

Project Cost:

Capital Costs:

General S 30,000
Civil & Mechanical S 35,000
Structural S -
Electrical & Controls S 50,000
Equipment S 485,250
Capital Cost Subtotal: S 600,250
Soft Costs:
Classification 'C'

Engineering 15 %  of capital costs S 90,038

CM & ESDC 20 %  of capital costs S 120,050

Administration 5%  of capital costs S 30,013
Soft Cost Subtotal: S 240,100
Contingency:

Contingency 20 %  of project cost S 120,050
Total Project Cost: S 960,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2019/ $ 525,000
Project Delivery Method: Design-Bid-Build 2020 S 435,000
Project Duration (Years): 2
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2.2.3 Secondary Clarifiers Improvements

Background

Mixed liquor from the oxidation ditches is
settled in two 65-ft diameter circular Figure 2-7. Plant B Secondary Clarifiers

secondary clarifiers. The District currently
operates both clarifiers at all times and
reported concerns about operating a single

clarifier at current operating flowrates. Plant
B clarifiers are presently loaded at hydraulic
surface loading rate well below the

Plant B
Secondary Clarifiers

recommended range, yet the clarifiers
reportedly experience sludge rising issues
under certain loading scenarios.

Project Needs

o
O

The existing secondary clarifier mechanical

equipment, approximately |3 years old, is in

good condition with minor corrosion
observed on the drive, located at a coating
breach, and on the weirs and scum beach.

The mechanical equipment will reach the end

of its expected useful life in the mid-term
future and need to be replaced at that time.

Due to the high CoF and PoF scores in the FMEA, the secondary clarifiers ranked as one of the higher
criticality scores at the WRF (Criticality score of 37 out of 100). The Secondary Clarifiers were
evaluated under perceived current operating conditions of no redundancy. Operational adjustments in
upstream processes should result in the plant’s ability to operate through a single clarifier, thereby
mitigating criticality through redundancy.

Projects

Capital improvement projects identified for the secondary clarifiers are summarized in Table 2-3 and
depicted in Figure 2-8.
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Table 2-3. Secondary Clarifiers Improvements Projects

WREF - 3.0, Replace Existing Secondary Clarifier Mechanical Equipment $976,000

Figure 2-8. Secondary Clarifiers Improvements Projects

Rehabilitate and ultimately replace
mechanical equipment
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 3.0

35

4S Ranch WRF

Rehab/Replacement

Facility/Equip Upgrade

Origin(s) of Project:
Predicted Useful Life Expiration

Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Name: Replace Plant B Secondary Clarifier Equipment

Replace the existing secondary clarifier mechanical equipment including skimmer,
scraper, sludge rake, and drive on both Plant B secondary clarifiers.

Project Cost:

DUDEK

2-20

General S 30,000
Civil & Mechanical S 106,280
Structural S -
Electrical & Controls S 50,000
Equipment S 486,700
Capital Cost Subtotal: S 672,980
Soft Costs:
Classification ‘A’

Engineering 8 %  of capital costs S 53,838

CM & ESDC 15 %  of capital costs S 100,947

Administration 2%  of capital costs S 13,460
Soft Cost Subtotal: S 168,245
Contingency:

Contingency 20 %  of project cost S 134,596
Total Project Cost: S 976,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2023/ $ 61,000
Project Delivery Method: Design-Bid-Build 2024, $ 915,000
Project Duration (Years): 2

8664

September 2015



Or@jﬂwm

Municipal Water District

Capital Improvement Plan

2.2.4 Flow Equalization Basin Improvements

Background

Secondary effluent from the secondary
clarifiers flows by gravity to the equalization

basins where diurnal flows are equalized to
regulate loading to the tertiary treatment
systems. The District is currently preparing a
project to increase the equalization basin
capacity and re-arrange the flow regime
through the basin. Presently, sodium
hypochlorite is applied to the open basins for
algae control. The equalization basins are
presently earthen basins with a polyurethane
liner.

Project Needs

The existing flow equalization basin liner was
observed to have moderate to severe
deterioration located in sodium hypochlorite
application areas. The chemical application
has damaged the liner, and the liner has
required repairs in numerous locations. It is
recommended that the District cover the

Figure 2-9. Flow EQ Basins
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flow equalization basins to alleviate the need for sodium hypochlorite application for algae control and

reduce chemical costs and corrosion potential in the downstream filter structure and ultraviolet

disinfection channels.

Projects

Capital improvement projects identified for the flow equalization basins are summarized in Table 2-4 and

depicted in Figure 2-10.

Table 2-4. Flow Equalization Basins Improvements Projects

WRF - 7.1, Upgrade Flow Equalization Basins
WRF - 7.2, Cover Flow Equalization Basins

DUDEK

2-21

$789,000
$216,000
Total $1,005,000
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Figure 2-10. Flow Equalization Basins Improvements Projects

—r

b

Upgrade Basins to Concrete Structures and
add cover
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Project No: WRF - 7.1
Project Name: Upgrade Flow Equalization Basins
Description: Upgrade the flow equalization basins to include piping & structural changes including

vertical reinforced concrete walls and floors. Project will revise piping to direct
secondary effluent through the basins before entering the filter influent pump
station (inline instead of offline equalization) to improve basin turnover and water
quality.

Project costs are definined in the District's FY 14-15 Capital Spending Plan.

Priority: 105

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration X
Facility/Equip Upgrade X Condition Assessment X
Engineering Study Operations Assessment X
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S -
Civil & Mechanical S -
Structural S 789,000
Electrical & Controls S -
Equipment S -
Capital Cost Subtotal: S 789,000
Soft Costs:
Project Specific
Engineering N/A
CM & ESDC N/A
Administration N/A
Soft Cost Subtotal: N/A
Contingency:
Contingency N/A
Total Project Cost: S 789,000
Project Implementation (Schedule & Expenditure Timeline)
Project Implementation: One-Time Project Expenditures: 2016/ $ 789,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
8664
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Project No: WRF - 7.2
Project Name: Cover Flow Equalization Basins
Description: The Process Evaluation identified current high use of sodium hypochlorite to control

algae in the existing equalization basins. Covering the basins will reduce chlorine
demand which will reduce operating costs and mitigate corrosion potential of filter
structures.

Project will construct floating covers over the two flow equalization basins. Floating
covers should be engineered and include ventilation and manways.

Priority: 30

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration
Facility/Equip Upgrade X Condition Assessment
Engineering Study Operations Assessment X
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 70,000
Civil & Mechanical S -
Structural S 65,000
Electrical & Controls S -
Equipment S -
Capital Cost Subtotal: S 135,000
Soft Costs:
Classification 'C'

Engineering 15 %  of capital costs S 20,250

CM & ESDC 20 %  of capital costs S 27,000

Administration 5%  of capital costs S 6,750
Soft Cost Subtotal: S 54,000
Contingency:

Contingency 20 %  of project cost S 27,000
Total Project Cost: S 216,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2024| S 216,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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2.2.5 Tertiary Filtration Improvements

Background Figure 2-11. Tertiary Filers

The 4S Ranch WREF utilizes Hydro Clear
mono-media, pulse-bed filters to produce
Title 22 recycled water. The filters are
packaged systems consisting of four filter

cells, blowers for media bed pulsing, and a

compressor for pneumatic systems. The
packaged filter system is contained in a steel
structure. The filters effectively remove

turbidity, reliably meeting the recycled
water limitation of 2 NTU. The filters are
benefitted by relatively low hydraulic loading
and consistently high quality feed water-.

Project Needs f_ﬂ
Although the existing filters effectively \\ Tertiary Filters
remove turbidity, operate at reasonable =

\\ o

filtration rates, and do not require excessive

backwashing, they are nearing the end of

their useful life due to physical degradation. The painted carbon steel filters show significant corrosion
damage, and need to be replaced in the near-term. Corrosion of carbon steel tanks is common in
wastewater treatment facilities; especially when the paint or coating is not regularly maintained. Because
all of the flow through the plant is treated and used as recycled water, maintenance that requires the
filters to be offline for extended periods of time is not practical.

Furthermore, due to the high CoF and PoF scores in the FMEA, the tertiary filters structure ranked as
one of the higher criticality scores at the WRF (Criticality score of 41 out of 100). New concrete filter
tanks are recommended to mitigate the probability of failure which will reduce the criticality score to
better align with acceptable level of service goals.

Projects

Capital improvement projects identified for the tertiary filters are summarized in Table 2-5. The
filtration alternative analysis identified deep-bed granular media filters as the preferred alternative and
serves as the basis for the filter system upgrade project.
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Table 2-5. Tertiary Filtration Improvements Projects

WREF - 8.0, Replace Tertiary Filters $3,825,000

Alternative Approach

TM-3A evaluated current condition of the filters and recommended an upgrade. Acceptable upgrade
alternatives included granular-media filtration, cloth disk filtration, and membrane filtration with a
recommendation to install new deep-bed granular media filters.

OMWD staff further considered the cost to benefit analysis for filtration alternatives and came to a
conclusion that the cloth filters would be technically acceptable, cost-effective and preferred. As a result,
the OMWD Board-approved 10 year Capital Spending Plan includes a budget for replacing the current
filters with less expensive Cloth Disk Filters. The timing of the proposed capital expenditure is similar to
that proposed in this report. The District plans to begin design of the new tertiary filter system in the
2016-17 fiscal year. A more detailed project description and complete Board-approved Capital Spending
Plan is included in Appendix | to this report.
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Project No: WREF - 8.0
Project Name: Replace Tertiary Filters
Description: Process Evaluation and Condition Assessment identified deficiencies and limited

remaining useful life in existing HydroClear filters.

Project will construct new tertiary filters adjacent to existing tertiary filters. Filter
evaluation study identified deep-bed granular media filters as preferred technology.
Project cost assumes new reinforced concrete structure, underdrains, 6-ft filter
media, mechanical piping and control valves, and onsite piping modifications.
Backwash pumps will be upgraded and new blowers will be installed. Install new
packaged control system and panels for new system.

Priority: 90

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment X
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences X

Project Cost:

Capital Costs:

General S 150,000

Civil & Mechanical S 630,000

Structural S 385,144

Electrical & Controls S 400,000

Equipment S 967,890
Capital Cost Subtotal: S 2,533,034
Soft Costs:

Classification ‘B’

Engineering 10 %  of capital costs S 253,303

CM & ESDC 18 %  of capital costs S 455,946

Administration 3%  of capital costs S 75,991
Soft Cost Subtotal: S 785,241
Contingency:

Contingency 20 %  of project cost S 506,607
Total Project Cost: S 3,825,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2017| S 329,000

Project Delivery Method: Design-Bid-Build 2018 $ 2,772,000

Project Duration (Years): 3 2019 S 724,000
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2.2.6 Ultraviolet Disinfection Improvements

Background

The District currently utilizes a Trojan Figure 2-12. UV Channels

i

O

U]

UV Channels

UV3000 ultraviolet disinfection system at its
4S Ranch Water Reclamation Facility (VWRF).
Originally commissioned in 2002, the Trojan
UV3000 system was designed to treat 2.0
mgd of tertiary effluent using six duty UV
banks with a UV transmittance (UVT) of
55%. Images of the existing Trojan UV3000
system are shown below. For additional
details regarding the existing Trojan UV3000

3

system, refer to Appendix G (Technical
Memorandum #3B).

Project Needs

The existing Trojan UV3000 system, now

thirteen years old, is nearing the end of its
useful life and needs to be replaced. The \\
equipment was observed to be in poor é\\\ <\/
condition. The District has received notice N

from Trojan that they are ceasing service

O

support including replacement parts and components for the existing control system in the near future.
Furthermore, the permitted bulbs have been discontinued and the availability of permit-compliant
replacement bulbs beyond the next year is uncertain.

Due to the high CoF and PoF scores in the FMEA, the UV disinfection system and control panel ranked
as one of the higher criticality scores at the WRF (Ciriticality score of 47 and 52 out of 100,
respectively).

An upgrade to a new Trojan UV3000Plus system is recommended as a replacement for the existing
system. The Trojan UV3000Plus system was preferred over other disinfection alternatives after a life-
cycle cost alternatives analysis. The detailed alternatives analysis selecting the upgraded UV disinfection
process is provided in Technical Memorandum #3B (Appendix G).

Projects

Capital improvement projects identified for the ultraviolet disinfection system are summarized in Table
2-6 and depicted in Figure 2-13.
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Table 2-6. Ultraviolet Disinfection Improvements Projects

WRF - 9.1, Upgrade UV Disinfection System $2,163,000
WRF - 9.2, Upgrade Disinfection System $2,148,000
Total $4,311,000

Figure 2-13. Ultraviolet Disinfection Improvements Projects

Replace Obsolete UV System
Control Panel

Remove and Replace in-channel

UV Modules

L2 mugr =~
B 4 B =

Alternative Apbproach

TM3B evaluated the current condition of the UV disinfection system and recommended an upgrade.
Feasible upgrade alternatives included a new UV disinfection system or a chlorine disinfection system by
sodium hypochlorite or on-site generation and recommended a new UV disinfection system.

The District has adopted an alternative phased-approach to the recommended disinfection system
upgrades at the 4S Ranch WRF. The District plans to complete immediate 2015-16 electrical and
control rehabilitation upgrades to the existing UV system to extend the useful life of this system for
roughly 8 to 10 years. This will allow replacement as scheduled in the OMWD Board-approved 10 year
Capital Spending Plan in fiscal years 2023-24 and 2024-25. The District plans to replace the UV
disinfection process at that time with a chlorine disinfection system. District staff has determined that a
chlorine disinfection system should provide a simpler and extremely effective system. In this way, labor
currently required for UV lamp maintenance would be eliminated. The complete OMWD Board-
approved Capital Spending Plan with immediate UV system repairs and later replacement with a chlorine
process system are included for reference in Appendix | to this report.
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Project No: WREF - 9.1
Project Name: Upgrade UV Disinfection System
Description: Existing UV system controls are reaching obsolecence, permitted bulbs are no longer

available, and manual cleaning is undesirable.
Project will replace UV disinfection system with contemporary system including self-
cleaning capability and new controls. Collect and analyze data to confirm design UVT
criteria for new UV disinfection system. Perform validation testing and obtain WDR
permit modification for new UV disinfection system. Phase installation or bypass
existing disinfection system with temporary UV system or chlorine contact baker
tanks in series to meet Title 22 disinfection requirements during construction.

Priority: 145

Location/Facility: 4S Ranch WRF

Project Type:
Rehab/Replacement
Facility/Equip Upgrade X
Engineering Study
Expansion

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

X
X
X
X

Project Cost:

Capital Costs:
General
Civil & Mechanical
Structural
Electrical & Controls
Equipment

Capital Cost Subtotal:

Soft Costs:

Classification ‘B’
Engineering 10 %
CM & ESDC 18 %
Administration 3%

Soft Cost Subtotal:

Contingency:
Contingency 20 %

Total Project Cost:

of capital costs
of capital costs
of capital costs

of project cost

v v unmnn

wn

$

140,000
20,000

200,000
1,072,500

1,432,500

143,250
257,850
42,975

444,075

286,500

2,163,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project

Project Delivery Method: Design-Bid-Build

Project Duration (Years): 2

DUDEK

2-30

Expenditures:

2016/ S
2017/ S

1,658,000
505,000
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Project No: WREF - 9.2
Project Name: Upgrade Disinfection System
Description: UV System Expected Useful Life is 15 years. With upgraded UV system installed in

2015-2016, significant upgrades and/or replacement is anticipated in 20-year CIP
planning horizon.

Future disinfection system upgrades should consider available technologies, evaluate
alternatives and select "best-fit" disinfection system strategy to meet plant needs at
that time.

The cost estimate is based on assumption that UV disinfection will be retained as the
disinfection system of choice.

Priority: 5
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 130,000
Civil & Mechanical S 20,000
Structural S -
Electrical & Controls S 200,000
Equipment S 1,072,500
Capital Cost Subtotal: S 1,422,500
Soft Costs:
Classification ‘B’

Engineering 10 %  of capital costs S 142,250

CM & ESDC 18 %  of capital costs S 256,050

Administration 3%  of capital costs S 42,675
Soft Cost Subtotal: S 440,975
Contingency:

Contingency 20 %  of project cost S 284,500
Total Project Cost: S 2,148,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2030 $ 1,647,000
Project Delivery Method: Design-Bid-Build 2031| S 501,000
Project Duration (Years): 2
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2.2.7 Recycled Water and Non-Potable Water Pump Station Improvements

Background

The District currently operates three 75 HP
Fairbanks Morse vertical turbine pumps for Figure 2-14. Pump Stations

distribution of their recycled water and three
25 HP Fairbanks Morse vertical turbine
pumps for backup distribution of their plant
water (non-potable water). The recycled

water pump station is located at the 4S
Ranch WREF site in an independent enclosed
building with an onsite Motor Control
Center, Variable Frequency Drives and

O

LI d ey

Q O% Recycled Water

Pump Station -

controls. The non-potable water pump
station is located outside, adjacent to the
clear well forebay. The District normally

ol

Non-Potable
# Pump Station

operates the recycled water pumps during
the nighttime due to the lower energy cost
associated with the energy intensive pumps.

Project Needs \\
N

The existing recycled water pumps and non-

potable water pumps, now approximately |12
years old, were observed to have minor to moderate corrosion. The pumps will reach the end of their
expected useful life in the mid-term future and need to be replaced at that time.

Projects

Capital improvement projects identified for the recycled water and non-potable water pump stations are
summarized in Table 2-7.

Table 2-7. Recycled Water and Non-Potable Water Pump Station Improvements Projects

WRF - 4.0, Replace Non-Potable Water Pumps $268,000
WRF - 11.1, Replace Existing Recycled Water Pump Station Pumps $515,000
WRF - 11.4, Upgrade Overflow Pond Return Strainer $191,000

Total $974,000
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 4.0

Project Name: Replace Non-Potable Water Pumps

Replace the Non-Potable Water pumps at the 4S Ranch WRF. Includes vertical turbine
pumps, motor, electrical, and controls.

15
4S Ranch WRF

Origin(s) of Project:

X Predicted Useful Life Expiration X

Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Cost:

DUDEK

General S 15,000
Civil & Mechanical S 20,000
Structural S -
Electrical & Controls S 15,000
Equipment S 117,600
Capital Cost Subtotal: S 167,600
Soft Costs:
Classification 'C'

Engineering 15 %  of capital costs S 25,140

CM & ESDC 20 %  of capital costs S 33,520

Administration 5%  of capital costs S 8,380
Soft Cost Subtotal: S 67,040
Contingency:

Contingency 20 %  of project cost S 33,520
Total Project Cost: S 268,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2026/ $ 29,000
Project Delivery Method: Design-Bid-Build 2027 $ 239,000
Project Duration (Years): 2
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Project No: WRF - 11.1

Project Name: Replace Existing Recycled Water Pump Station Pumps

Description: Recycled Water Pumps were installed c.2004.
Prior to replacement, pump efficiency testing should be performed and operational
intent reviewed to confirm pump capacity requirements.
Replace all three existing recycled water pump station vertical turbine pumps,
motors, and VFD's.
Phase installation to keep recycled water pump station operational during
construction and commissioning.

Priority: 20
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 30,000
Civil & Mechanical S 30,000
Structural S -
Electrical & Controls S 68,400
Equipment S 212,850
Capital Cost Subtotal: S 341,250
Soft Costs:
Classification ‘B’

Engineering 10 %  of capital costs S 34,125

CM & ESDC 18 %  of capital costs S 61,425

Administration 3%  of capital costs S 10,238
Soft Cost Subtotal: S 105,788
Contingency:

Contingency 20 %  of project cost S 68,250
Total Project Cost: S 515,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2026| S 275,000
Project Delivery Method: Design-Bid-Build 2027/ S 241,000
Project Duration (Years): 2
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Project No:

WRF - 11.4

Project Name: Replace Overflow Pond Strainer

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration
Facility/Equip Upgrade X Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Capital Costs:

Description: Recycled Water stored in the overflow seasonal storage pond is returned to the WRF
recycled water forebay. The return water forcemain is filtered through a manual
strainer near the non-potable water pump station. The manual strainer should be
replaced with a new automatic strainer.

Priority: 85

Project Cost:

DUDEK

2-35

General S 20,000

Civil & Mechanical S -

Structural S -

Electrical & Controls S 50,000

Equipment S 49,500
Capital Cost Subtotal: S 119,500
Soft Costs:

Classification 'C'

Engineering 15 %  of capital costs S 17,925

CM & ESDC 20 %  of capital costs S 23,900

Administration 5%  of capital costs S 5,975
Soft Cost Subtotal: S 47,800
Contingency:

Contingency 20 %  of project cost S 23,900
Total Project Cost: S 191,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2017, $ 191,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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2.2.8 Overflow Pond Improvements

Background

The District maintains a 410 acre-foot (134.4 million gallon) seasonal storage pond and return pump
station. The overflow pond is critical to the District as a storage reservoir to contain recycled water
during the low demand season (wet season) and provide adequate recycled water during the high
demand season (dry season). The overflow pond is an earthen reservoir with a liner. The overflow pond
pump station contains three (3) 40 HP submersible pumps, and two (2) 20 HP submersible pumps.

Project Needs

The existing overflow pond liner and pump station will reach the end of its expected useful life and need
to be replaced within the CIP timeframe.

Projects

Capital improvement projects identified for the overflow pond are summarized in Table 2-8 and
depicted in Figure 2-15.

Table 2-8. Recycled Water Pump Station Improvements Projects

WRF - 11.2, Overflow Pond Upgrades $948,000
WRF - 11.3, Rehabilitate Overflow Pond Pump Station $1,503,000
Total $2,451,000
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Figure 2-15. Recycled Water Pump Station Improvements Projects

Rehabilitate Overflow Pond
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 11.2

Overflow Pond was built in ¢.2002.

Replace the Overflow Pond liner. Construct new concrete access ramp. Miscellaneous
facility improvements.
Project costs defined in the District's FY 14-15 Capital Spending Plan with

expenditures planned to begin in FY 15-16.

95
4S Ranch WRF

Rehab/Replacement

Facility/Equip Upgrade

Origin(s) of Project:

Predicted Useful Life Expiration

Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Name: Overflow Pond Upgrades

Project Cost:

DUDEK

2-38

General S -
Civil & Mechanical S 948,000
Structural S -
Electrical & Controls S -
Equipment $ -
Capital Cost Subtotal: S 948,000
Soft Costs:
Project Specific
Engineering N/A
CM & ESDC N/A
Administration N/A
Soft Cost Subtotal: S -
Contingency:
Contingency N/A
Total Project Cost: S 948,000
Project Implementation (Schedule & Expenditure Timeline)
Project Implementation: One-Time Project Expenditures: 2016/ $ 624,000
Project Delivery Method: Design-Bid-Build 2017, $ 324,000
Project Duration (Years): 2
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Project No: WRF - 11.3
Project Name: Rehabilitate Overflow Pond Pump Station
Description: Rehabilitate the Overflow Pond and upgrade the overflow pond pump station with

new pumps, electrical, and controls. Cost to replace pumps included in the "Small
Pump Replacement Program" project.

Project cost of overflow pond rehabilitation defined in the District's FY 14-15 Capital
Spending Plan.

Priority: 15
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade X Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S 15,000
Civil & Mechanical S 960,500
Structural S -
Electrical & Controls S 20,000
Equipment S -
Capital Cost Subtotal: S 995,500
Soft Costs:
Classification 'B'

Engineering 10 %  of capital costs S 99,550

CM & ESDC 18 %  of capital costs S 179,190

Administration 3%  of capital costs S 29,865
Soft Cost Subtotal: S 308,605
Contingency:

Contingency 20 %  of project cost S 199,100
Total Project Cost: S 1,503,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2028 S 1,152,000
Project Delivery Method: Design-Bid-Build 2029 $ 351,000
Project Duration (Years): 2
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2.2.9 Aerobic Digestion Improvements

Figure 2-16. Aerobic Digesters

—
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Background

The 4S Ranch WRF aerobically digests
thickened waste activated sludge in two
circular aerobic digesters. The digesters
were originally constructed with mechanical

aerator/mixers that were subsequently

replaced with blowers and diffusers. The
switch to forced aeration was prompted by

3

deficiencies with the mechanical aerators

including the inability to maintain dissolved
oxygen in the digesters that resulted in odor

issues. Two blowers are currently installed —
a 75 HP and a 150 HP. The blowers are
typically not operated concurrently.

Magnesium hydroxide is routinely added to
the aerobic digester in order to raise pH. \
The observed pH depression is likely a result \

of alkalinity depletion in upstream processes.

Project Needs

The District installed the existing blowers and diffusers approximately 10 years ago, and since then, has
reported maintenance issues with the larger Kaeser blower. Although the blowers are currently in fair
condition, they installed outdoors and affected by seasonal weather conditions. The blowers will likely
need to be replaced in the near- to mid-term future. The current blower/diffuser operation represents
one of the largest electrical demands on the plant resulting in high operations costs. The opportunity for
significant electrical power savings is available if the District pursues an alternate digestion technology,
such as facultative digestion.

Projects
Capital improvement projects identified for the aerobic digesters are summarized in Table 2-9.

Table 2-9. Aerobic Digestion Improvements Projects

WRF - 5.1, Replace Existing 150 HP Digester Blower $229,000
WRF - 5.2, Replace Existing 75 HP Digester Blower $159,000
WRF - 5.3, Replace Existing Digester Diffusers $205,000

Total $593,000
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 5.1

Replace the existing 150 HP digester blower at the 4S Ranch WRF.

60
4S Ranch WRF

Rehab/Replacement

Facility/Equip Upgrade

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Name: Replace Existing 150 HP Digester Blower

General S 15,000

Civil & Mechanical S 7,500

Structural S -

Electrical & Controls S 15,000

Equipment S 107,250
Capital Cost Subtotal: S 144,750
Soft Costs:
Project Specific

Engineering S 20,000

CM & ESDC S 30,000

Administration S 5,000
Soft Cost Subtotal: S 55,000
Contingency:

Contingency 20 %  of project cost S 28,950
Total Project Cost: S 229,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2021 $ 229,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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Project No: WRF - 5.2

Project Name: Replace Existing 75 HP Digester Blower

Description: Replace the existing 75 HP digester blower at the 4S5 Ranch WRF.

Priority: 60

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment X
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Capital Costs:

General S 15,000
Civil & Mechanical S 7,500
Structural S -
Electrical & Controls S 15,000
Equipment S 49,500
Capital Cost Subtotal: S 87,000
Soft Costs:
Project Specific

Engineering S 20,000

CM & ESDC S 30,000

Administration S 5,000
Soft Cost Subtotal: S 55,000
Contingency:

Contingency 20 %  of project cost S 17,400
Total Project Cost: S 159,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2021 $ 159,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 5.3

Replace the existing aerobic digester diffusers at the 4S Ranch WRF.

20
4S Ranch WRF

Origin(s) of Project:

Rehab/Replacement

Facility/Equip Upgrade

Predicted Useful Life Expiration
Condition Assessment
Operations Assessment

Failure Modes & Consequences

Project Name: Replace Existing Digester Diffusers

General S 15,000

Civil & Mechanical S 18,250

Structural S -

Electrical & Controls S 3,300

Equipment S 99,000
Capital Cost Subtotal: S 135,550
Soft Costs:
Classification 'B'

Engineering 10 %  of capital costs S 13,555

CM & ESDC 18 %  of capital costs S 24,399

Administration 3%  of capital costs S 4,067
Soft Cost Subtotal: S 42,021
Contingency:

Contingency 20 %  of project cost S 27,110
Total Project Cost: S 205,000

Project Implementation (Schedule & Expenditure Timeline)

DUDEK

2-43

Project Implementation: One-Time Project Expenditures: 2027 $ 205,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1
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2.2.10 Sludge Thickening and Dewatering Improvements

Background

The 4S Ranch WRF operates two one meter belt filter presses, typically using one for thickening and the
other for dewatering. The District uses

polymer for thickening. The belt filter press is Figure 2-17. Sludge Thickening & Dewatering
achieving approximately 17% dry solids cake ——— — ——
on average, which is reasonable performance
for a belt filter press dewatering aerobically
digested sludge. Both belt filter presses are
housed in the Sludge Dewatering Building, the
largest process building at the WRF. The belt
filter presses deploys dewatered Class B
biosolids to a truck, where the biosolids are

]
L)

hauled to Arizona for disposal. Odors

generated in the sludge dewatering building
are treated by a LO/PRO® chemical odor
control system. The chemical odor control
scrubber, also called a "wet scrubber," utilizes
Sodium Hypochlorite (NAOCI) and Sodium \
Hydroxide (NaOH) to react with and remove

O

Sludge Thickening & l_g

\\ Dewatering Building
the odorous compounds present in the = W

-

airstream, particularly hydrogen sulfide gas
(H2S).

Project Needs

The belt filter presses, now approximately 12 years old, will reach the end of their expected useful life in
the mid-term and need to be replaced at that time. In order to achieve higher sludge cake dryness, more
energy-intensive equipment would be required. It is recommended that alternative dewatering
technologies (e.g., screw presses and centrifuges) be evaluated prior to replacing the belt presses in
order to minimize life cycle cost of the unit process operation. The existing sludge dewatering building
odor control scrubber is approximately 12 years old and will reach the end of its expected useful life
and need to be replaced around the same time as the belt filter presses.

Projects

Capital improvement projects identified for the sludge thickening and dewatering system are
summarized in Table 2-10.
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Table 2-10. Sludge Thickening and Dewatering Improvements Projects

WRF - 6.1, Dewatering Technology Study (Process Study & Pre-Design) $50,000
WRF - 6.2, Upgrade or Replace Existing Belt Filter Presses $1,766,000
WREF - 6.3, Replace Existing Solids Dewatering Building Odor Control $635,000
Scrubber

Total $2,451,000
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Project No: WRF - 6.1

Project Name: Dewatering Technology Study (Process Study and Pre-Design)

Description: Prior to reinvesting in the sludge handling facilities, conduct an engineering study to
evaluate specific facility needs and compare available dewatering technologies.
Consider replacing belt filter presses in kind, or upgrade to screw press or centrifuge.

Priority: 65

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration
Facility/Equip Upgrade Condition Assessment
Engineering Study X Operations Assessment X
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:
General
Civil & Mechanical
Structural
Electrical & Controls
Equipment

v n ununn
1

Capital Cost Subtotal: $ -

Soft Costs:

Project Specific
Engineering S 50,000
CM & ESDC N/A
Administration N/A

Soft Cost Subtotal: S 50,000

Contingency:
Contingency N/A

Total Project Cost: S 50,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2019 $ 50,000
Project Delivery Method: Engineering Report
Project Duration (Years): 1
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Project No: WRF - 6.2
Project Name: Upgrade Dewatering System
Description: Subsequent to dewatering technology engineering study (WRF-10.1), replace existing

belt filter presses or upgrade to new technology. Cost estimate assumes replacing the
existing belt filter presses, electrical and controls. TWAS Pump replacement cost
included in Project No. WRF - 25.0.

Priority: 65

Location/Facility: 4S Ranch WRF

Project Type:
Rehab/Replacement X
Facility/Equip Upgrade X
Engineering Study
Expansion

Origin(s) of Project:

Predicted Useful Life Expiration
Condition Assessment
Operations Assessment

Failure Modes & Consequences

Project Cost:

Capital Costs:
General
Civil & Mechanical
Structural
Electrical & Controls
Equipment

Capital Cost Subtotal:

Soft Costs:

Classification 'B'
Engineering 10 %
CM & ESDC 18 %
Administration 3%

Soft Cost Subtotal:

Contingency:
Contingency 20 %

Total Project Cost:

of capital costs
of capital costs
of capital costs

of project cost

v v nununn

wn

$

100,000
60,000
50,000

150,000

809,750

1,169,750

116,975
210,555
35,093

362,623

233,950

1,766,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project

Project Delivery Method: Design-Bid-Build

Project Duration (Years): 2

DUDEK

Expenditures:

2019 S

2020 S

2-47

135,000
1,632,000
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Project No: WREF - 6.3

Project Name: Upgrade Solids Dewatering Building Odor Control Scrubber

Description: Dewatering Building odor control scrubber (wet/chemical, NaOH & NaOCl) was
installed c.2005. The existing system is a Siemens LoPro rated for ### cfm.
Odor control systems are subjected to aggressive operating conditions and are

expected to be replaced at the end of useful life.

Project will replace packaged odor control system including tower, fan, pumps,
chemical systems, and controls. Preliminary design study should evaluate
effectiveness of system, confirm loading, and consider contemporary technologies

and operational needs to select best-fit system.

Priority: 25
Location/Facility: 4S Ranch WRF
Project Type:

Rehab/Replacement X

Facility/Equip Upgrade
Engineering Study
Expansion

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Cost:

Capital Costs:
General
Civil & Mechanical
Structural
Electrical & Controls
Equipment

Capital Cost Subtotal:

Soft Costs:

Classification ‘B’
Engineering 10 %
CM & ESDC 18 %
Administration 3%

Soft Cost Subtotal:

Contingency:
Contingency 20 %

Total Project Cost:

of capital costs
of capital costs
of capital costs

of project cost

v numnn

W

$

45,000
17,500

20,000
338,250

420,750

42,075
75,735
12,623

130,433

84,150

635,000

Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project

Project Delivery Method: Design-Bid-Build

Project Duration (Years): 1

DUDEK

2-48

Expenditures:

2025/ S

635,000
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2.2.11 Chemical Feed System Improvements

Background

The 4S Ranch WRF maintains the majority of
their chemical pumps, tanks, and controls
their chemical feed and containment area,
adjacent to the electrical room. The facility
contains 26 chemical feed pumps and four
primary chemical tanks. Two tanks store
sodium hypochlorite, used in the two odor
control  scrubbers, secondary effluent
equalization basins, and recycled water
residual. One tank stores polymer (Clarifloc
by Polydyne) used in sludge thickening and
dewatering, and the other stores sodium
hydroxide (caustic) used in the two odor
control  scrubbers. The two sodium
hypochlorite tanks have been replaced, while
the polymer tank and caustic tank remain as
the same tanks installed in the 2002
expansion.

Project Needs

The Caustic and Polymer chemical storage

Figure 2-18. Chemical Area

— Chemical Area

[

tanks, now 12 years old, will reach the end of their expected useful life in the mid-term and need to be

replaced at that time.

Projects

Capital improvement projects identified for the chemical feed system are summarized in Table 2-11.

Table 2-11. Chemical Feed System Improvements Projects

WRF - 6.4, Replace Caustic and Polymer Tanks

DUDEK

$77,000
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 6.4

Replace caustic soda and alum tanks at the 4S Ranch WRF.

40
4S Ranch WRF

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Name: Replace Caustic and Polymer Tanks

General S -

Civil & Mechanical S 8,000

Structural S -

Electrical & Controls S 3,000

Equipment S 33,000
Capital Cost Subtotal: S 44,000
Soft Costs:
Project Specific

Engineering 20 %  of capital costs S 8,800

CM & ESDC 25 %  of capital costs S 11,000

Administration 10 %  of capital costs S 4,400
Soft Cost Subtotal: S 24,200
Contingency:

Contingency 20 %  of project cost S 8,800
Total Project Cost: S 77,000

Project Implementation (Schedule & Expenditure Timeline)

DUDEK

2-50

Project Implementation: One-Time Project Expenditures: 2022 $ 77,000
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 1

8664
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2.2.12 Electrical and SCADA System Improvements

Background

The 4S Ranch WRF maintains the majority of ~ Figure 2-19. Electrical Room, Generator, and SCADA

their electrical gear in the electrical room, in

between the sludge dewatering building and -

the chemical feed and containment area. The
4S WRF central SCADA is located in the
operations building. The SCADA HMI
software products are in the process of

Emergency

Q _ Generator L
Iectrlcal Room 1:‘

QO%@\ .
BT 591

The existing WRF electrical gear an.d " Control ROOMm/  e————>
emergency generator, now |2 years old, will \\ SCADA

being replaced and upgraded. The plant has
allocated close to the maximum power
available from their current utility service.

The WRF emergency generator provides
backup power for the WRF in case of a

utility power failure.

Project Needs

reach the end of its expected useful life in
N\

the long-term. Although the central SCADA ‘ \/

system is currently being upgraded, SCADA

control software typically becomes obsolete after approximately fifteen (15) years, and will need to be
upgraded again approximately 15 years from now.

Due to the high CoF and PoF scores in the FMEA, the motor control centers and switchgear and
automatic transfer switch ranked as one of the higher criticality scores at the WRF (Criticality score of
32 and 33 out of 100, respectively). It is recommended that the District perform annual testing of the
automatic transfer switch to verify that it is functioning properly in case of a utility power failure. It is
also recommended that the District test and certify main circuit breakers, and perform infrared testing
on the motor control centers every three years to monitor the performance of this critical equipment.

Projects

Capital improvement projects identified for the electrical and SCADA system are summarized in Table
2-12.

8664
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Table 2-12. Electrical and SCADA System Improvements Projects

WRF - 6.5, Upgrade WRF Electrical Gear $3,840,000

WRF -10.0, Upgrade SCADA Control System $800,000

WRF - 13.0, Replace Emergency Generator $670,000
Total $5,310,000

8664
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 6.5

Project Name: Upgrade Existing WRF Electrical Gear

Full upgrade for all existing WRF electrical gear including MCC's. Project does not
include SCADA upgrades and other control upgrades.

24
4S Ranch WRF

Origin(s) of Project:

Predicted Useful Life Expiration X

X Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Cost:

DUDEK

General S -

Civil & Mechanical S -

Structural S -

Electrical & Controls S 2,400,000

Equipment $ -
Capital Cost Subtotal: S 2,400,000
Soft Costs:

Classification 'C'

Engineering 15 %  of capital costs S 360,000

CM & ESDC 20 %  of capital costs S 480,000

Administration 5%  of capital costs S 120,000
Soft Cost Subtotal: S 960,000
Contingency:

Contingency 20 %  of project cost S 480,000
Total Project Cost: S 3,840,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2032| $ 210,000
Project Delivery Method: Design-Bid-Build 2033/ $ 210,000
Project Duration (Years): 4 2034| S 2,550,000
2035/ $ 870,000

8664
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 10.0

5
4S Ranch WRF

Origin(s) of Project:

Rehab/Replacement

Facility/Equip Upgrade

Predicted Useful Life Expiration

Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Name: Upgrade SCADA Control System

Implement full SCADA control system upgrade for the central system and PLC's at the
4S Ranch WRF. Project does not include upgrade for electrical gear.

Project Cost:

DUDEK

2-54

General S -

Civil & Mechanical S -

Structural S -

Electrical & Controls S 500,000

Equipment S -
Capital Cost Subtotal: S 500,000
Soft Costs:

Classification 'C'

Engineering 15 %  of capital costs S 75,000

CM & ESDC 20 %  of capital costs S 100,000

Administration 5%  of capital costs S 25,000
Soft Cost Subtotal: S 200,000
Contingency:

Contingency 20 %  of project cost S 100,000
Total Project Cost: S 800,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2033 $ 46,000

Project Delivery Method: Design-Bid-Build 2034 $ 396,000

Project Duration (Years): 3 2035| $ 358,000
8664
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 13.0

Replace the emergency generator at the 4S Ranch WRF.

20
4S Ranch WRF

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Name: Replace Emergency Generator

Project Cost:

General S -
Civil & Mechanical S 30,000
Structural S -
Electrical & Controls S 125,000
Equipment S 288,750
Capital Cost Subtotal: S 443,750
Soft Costs:
Classification 'B'

Engineering 10 %  of capital costs S 44,375

CM & ESDC 18 %  of capital costs S 79,875

Administration 3%  of capital costs S 13,313
Soft Cost Subtotal: S 137,563
Contingency:

Contingency 20 %  of project cost S 88,750
Total Project Cost: S 670,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: One-Time Project Expenditures: 2027 $ 357,000
Project Delivery Method: Design-Bid-Build 2028 $ 313,000
Project Duration (Years): 2
8664
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2.2.13 Site Paving Improvements Figure 2-20. Site Paving

Background

The 4S Ranch WREF site is primarily paved with
additional landscaping around the perimeter.

Project Needs

The existing paving will need to be maintained
and improved over the course of the next 20

years for functionality and aesthetics.

Projects

Capital improvement projects identified for site

paving are summarized in Table 2-13.

Site Paving

Table 2-13. Site Paving Improvements Projects

|

| WRF - 16.0, Paving Maintenance and Improvements | $225,000

8664
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 16.0

Grind and overlay paving improvements to the 4S Ranch WRF site.

10
4S Ranch WRF

Rehab/Replacement

Facility/Equip Upgrade

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Name: Paving Maintenance and Improvements

Project Cost:

DUDEK

2-57

General S 20,000
Civil & Mechanical S 135,382
Structural S -
Electrical & Controls S -
Equipment S -
Capital Cost Subtotal: S 155,382
Soft Costs:
Classification ‘A’

Engineering 8 %  of capital costs S 12,431

CM & ESDC 15 %  of capital costs S 23,307

Administration 2%  of capital costs S 3,108
Soft Cost Subtotal: S 38,846
Contingency:

Contingency 20 %  of project cost S 31,076
Total Project Cost: S 225,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Multiple-Time Project Expenditures: 2025/ $ 113,000
Project Delivery Method: Design-Bid-Build 2035/ $ 113,000
Project Duration (Years): 2

8664
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2.2.14 Vehicle Replacements

Background

The operations and maintenance crew require trucks for transportation to and from remote sites.

Project Needs
Trucks and fleet vehicles will need to be replaced when they break down.
Projects

Capital improvement projects identified for vehicle replacements are summarized in Table 2-14.

Table 2-14. Vehicle Replacements Projects

. Poes | Cot

WRF - 17.0, Replace Vehicles in Fleet $569,000

8664
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 17.0

Replace trucks and other vehicles in the fleet with new models.

25
4S Ranch WRF

Origin(s) of Project:

Project Name: Replace Vehicles in Fleet

X Predicted Useful Life Expiration

Condition Assessment

Operations Assessment

Failure Modes & Consequences

General

Civil & Mechanical
Structural

Electrical & Controls
Equipment

wv nun non

474,000

Capital Cost Subtotal:

474,000

Soft Costs:

Project Specific

Engineering
CM & ESDC
Administration

N/A
N/A
N/A

Soft Cost Subtotal:

Contingency:

Contingency

20 %  of project cost $

94,800

Total Project Cost:

$

569,000

Project Implementation:

Project Duration (Years):

Project Delivery Method:

Project Implementation (Schedule & Expenditure Timeline)

One-Time Project Expenditures: 2025/ $
In-House Installation 2030 $
2

142,000
427,000

DUDEK
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2.2.15 Plant A Rehabilitation

Background Figure 2-21. Plant A Rehabilitation

The 4S Ranch WRF contains a secondary
biological treatment process train named
"Plant A" Plant A consists of a single
oxidation ditch with pre-anoxic basin, mixed

liquor return for biological nutrient removal,

and two clarifiers. Plant A is rated at 0.5
mgd. Plant A has not been operated over the

past ten years and therefore, operating Plant
A will require rehabilitation and ongoing

maintenance to keep the facility available for

operation.

Project Needs

Plant A has not been operated over the past

ten years and therefore no current operating
data is available. Plant A is the oldest area of v‘\\
the WRF, and will require rehabilitation and . V

ongoing maintenance to ensure that the

process train is functional.
Projects

Capital improvement projects identified for Plant A rehabilitation are summarized in Table 2-15.

Table 2-15. Plant A Rehabilitation Projects

_ Poes | Cot

WRF - 2.3, Plant A Rehabilitation and On-Going Maintenance $2,325,000

Project Derivation

The Plant A asset list was established in the Asset Inventory (Appendix A). The Plant, however, has not
been operated since the construction of Plant B, and therefore condition assessment, operations
assessment, and failure modes and effects analysis were not performed for Plant A. Furthermore, age of
Plant A equipment is unrepresentative of its remaining useful life due to the long hiatus of full operation.
Therefore, to represent the cost associated with maintaining Plant A, all equipment, from small pumps
and instrumentation to process equipment and concrete structures, is annually programmed for
replacement according to its asset valuation divided by its expected useful life. For example, a Plant A

8664
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RAS pump is valued at $15,000, and has an expected useful life of 20 years. The pump is budgeted for
replacement from an annual contribution of $15,000/20 years = $750 per year. This methodology is
applied for all Plant A assets to complete the annual budget required to maintain Plant A.

8664

DUDEK 2-61 September 2015



O@H—MN

Municipal Water District Capital Improvement Plan

Project No: WRF - 2.3

Project Name: Plant A Rehabilitation and On-Going Maintenance

Description: Rehabilitate and maintain the Plant A process train at the 4S Ranch WRF.

Priority: 0

Location/Facility: 4S Ranch WRF

Project Type: Origin(s) of Project:
Rehab/Replacement Predicted Useful Life Expiration X
Facility/Equip Upgrade X Condition Assessment
Engineering Study Operations Assessment X
Expansion Failure Modes & Consequences

Capital Costs:

General S 1,540,000

Civil & Mechanical S -

Structural S -

Electrical & Controls S -

Equipment S -
Capital Cost Subtotal: S 1,540,000
Soft Costs:

Classification 'B'

Engineering 10 %  of capital costs S 154,000

CM & ESDC 18 %  of capital costs S 277,200

Administration 3%  of capital costs S 46,200
Soft Cost Subtotal: S 477,400
Contingency:

Contingency 20 %  of project cost S 308,000
Total Project Cost: S 2,325,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Annual Program Expenditures: Annual S 116,250
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 20

8664
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2.2.16 Valve and Gate Replacements

Background

The 4S Ranch WREF contains 148 valves and gates, including valves at the recycled water pump station,
and the overflow pond pump station across the street from the WRF. The distribution of valves and
gates by type is seen in Figure 2-22

on the right. Valves are used to Figure-2-22-Distribution-of Valves-and-Gates

control flow through mechanical
piping in a variety of ways. Gates are

generally used to control larger flows 40
35
between and among process areas. 30
Valves and gates are integral to the 25
overall successful operation of the 20
WRF. The valve and gate 15
replacements program does not apply 10
to Plant A. 5
0 ;
Project Needs
N
. . &
Valves and gates will depreciate and &
. , N
fail over time due to wear of the seat, Q

seal, and stem, corrosion, cavitation,
and abrasion from particles in the
fluid. Valves and gates are generally replaced as-needed.

Projects

Capital improvement projects identified for valve and gate replacements are summarized in Table 2-16.

Table 2-16. Valve and Gate Replacements Projects

P Cst

WRF - 18.1, Valve and Gate Replacement Program $945,000

Project Derivation

The valve list was established in the Asset Inventory (Appendix A), and budget quotes for valve
replacement were supplied by an experienced local sales representative for each valve. The cost per
valve was then divided by the expected useful life of the valve (i.e., 25 years) to calculate the annual
savings required to replace the valve. The sum of these annual savings values determines an annual
budget required to replace all valves at the WRF at the end of their expected useful life. This cost
applied over the 20-year CIP timeframe is the capital cost for the project. The soft costs for the project

8664
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were estimated to fall under "Classification D" assuming that the District staff will procure and replace
the majority of valves at the WRF. A typical 20% contingency was applied to the capital cost. The annual
total project cost is not expected to coordinate exactly with valve replacement expenditures on a year-
to-year basis, but provide adequate savings during low replacement years for higher expenditures on

high replacement years.
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Project No: WRF - 18.1
Project Name: Valve and Gate Replacement Program
Description: Replace existing valves at the 4S Ranch WRF on an as-needed basis. Replacement

program budgets for the average valve replacement cost on an annual basis assuming
an average useful life of 25 years for valves and 30 years for sluice gates. Includes
valve actuators. Does not include Plant A.

Priority: 0
Location/Facility: 4S Ranch WRF
Project Type(s): Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S -
Civil & Mechanical S 845,000
Structural S -
Electrical & Controls S 10,000
Equipment S -
Capital Cost Subtotal: S 855,000
Soft Costs:
Classification 'D'

Engineering 5%  of capital costs S 42,750

CM & ESDC 5% of capital costs S 42,750

Administration 5%  of capital costs S 42,750
Soft Cost Subtotal: S 128,250
Contingency:

Contingency 20 %  of project cost S 171,000
Total Project Cost: S 1,154,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Annual Program Expenditures: Annual S 57,700
Project Delivery Method: In-House Installation
Project Duration (Years): 20
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2.2.17 Small Pump and Motor Replacements

Background

The 4S Ranch WRE contains |13 small Figure 2-23. Distribution of Small Pumps
pumps (pumps valued to be less than

$50,000) and 37 small motors (in the 50

case that the motor is not an integral 45

part of the pump and can be easily 40

detached and replaced as-needed) 35

including small pumps and motors at 30

the recycled water pump station, and 25

the overflow pond pump station across 20

the street from the WRF. The "small 15

pumps” range from | HP sump pumps 10

to 40 HP submersible pumps at the 3

overflow pond pump station with 0 o o ' ' o ' ' o e . '
individual asset values ranging from @"’b s (_p’& *;,\’°\ (_)Q@Q ‘_’\0"’ & o\&
$2,000 to $20,000. The distribution of C& so“& .QX‘V

small pumps at the WRF is shown in ° @?‘?\

Figure 2-23 to the right. Pumps are

utilized in the treatment process to lift

water into, during, and out of the processes and to provide pressure in piping. Pumps are utilized as
support systems as well, such as sump pumps for storm water and chemical pumps for chemical
metering and dosing. Motors convert electrical energy into mechanical energy, utilized in pumps and
other mechanical equipment for their various functions. The small pump and motor replacements
program does not apply to Plant A.

Project Needs

Small pumps and motors wear over time. Routine maintenance is required to maintain operability
throughout the assets life. While routine maintenance including lubrication, replacement of seals and
bearings, long-term wear of motors and pump casings and impellers due to corrosion, cavitation, and
abrasion will eventually cause equipment to operate outside of acceptable parameters. While larger
pumps are typically re-built and large motors re-wound to extend useful life, the cost of such overhauls
for small pumps and motors can often exceed the cost of a new replacement. This project establishes an
annual budget for replacement of small pumps and motors.

Projects

Capital improvement projects identified for small pump replacements are summarized in Table 2-17.

8664

DUDEK 2-66 September 2015



Of@jmm

Municipal Water District C apital I m p roveme nt P I an

Table 2-17. Small Pump Replacements Projects

S - S

WRF - 18.2, Small Pump and Motor Replacement Program $2,748,000

Project Derivation

The pump list was established in the Asset Inventory (Appendix A), and budget quotes for small pump
replacement were obtained from local sales representatives or through sales catalogs. The cost of each
pump was then divided by the expected useful life of the pump (i.e., 8-20 years) to calculate the annual
budget anticipated for a rotating pump and motor replacement program. The expected useful life values
for small pumps used to calculate the annual budget are described in Table 2-18.

Table 2-18. Small Pump Expected Useful Life

Type of Pump Expected Useful Life

Chemical 8
RAS 20
Scum 8
Submersible 15
Sump 15
WAS/TWAS/DSL 10
Grit 10
Other 20

The total pump and motor replacement cost over the 20-year CIP timeframe is the defined "capital"
cost for the project. It is assumed that the District’s in-house personnel will perform small pump and
motor replacements such that the soft costs for the project were estimated to fall under "Classification
D" (District replaced/installed equipment). Due to pump usage (run times) and exposure condition,
equipment may require replacement sooner than or later than the specified expected useful life. The
intent of this annualized budget is to provide funding for equipment replacement as it is required. It is
anticipated that the District will perform routine inspections and track equipment maintenance and
replacement in the Enterprise Asset Management software so that precise pump and motor replacement
budgets can be programmed during each annual budget cycle.
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Project No: WRF - 18.2
Project Name: Small Pump and Motor Replacement Program
Description: Replace existing smaller pumps and motors (less than $50,000 value) at the 4S Ranch

WRF, Recycled Water Pump Station, and Overflow Pond Pump Station on an as
needed basis. Pump and motor replacement program budgets for replacement of Grit,
RAS, WAS, TWAS, Filter Influent, Scum, Sump, chemical pumps, etc. Does not include

Plant A.
Priority: 0
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S -
Civil & Mechanical S 40,000
Structural S -
Electrical & Controls S 200,000
Equipment S 1,795,600
Capital Cost Subtotal: S 2,035,600
Soft Costs:
Classification 'D'

Engineering 5%  of capital costs S 101,780

CM & ESDC 5% of capital costs S 101,780

Administration 5%  of capital costs S 101,780
Soft Cost Subtotal: S 305,340
Contingency:

Contingency 20 %  of project cost S 407,120
Total Project Cost: S 2,748,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Annual Program Expenditures: Annual S 137,400
Project Delivery Method: In-House Installation
Project Duration (Years): 20

8664

DUDEK 2-68 September 2015



N
OLIVENHAIN
Municipal Water District Capital Improvement Plan

2.2.18 Instrumentation Replacements

Background

The 4S Ranch WRF contains 88 instruments including float switches, level transmitters, flow meters,
analyzers, samplers, sensors, and more.
The distribution of instrumentation is
shown in Figure 2-24 to the right.

Instrumentation is utilized at the WRF

for  measuring, monitoring, and

controlling flow and conditions of the

processes. Instrumentation is also used

for regulatory purposes, sampling

effluent quality and measuring water

constituents. Instrumentation is integral

to the control and operation of the
WRF, as well as complying with
regulations mandated by the Regional
Water  Quality Control Board
(RWQCB). The Instrumentation

replacement program does not include
Plant A.

Project Needs

Instrumentation will depreciate and fail over the course of five to fifteen years, due to the relatively
inexpensive nature and operating environment of the equipment. In many cases, it is less expensive to
replace smaller instrumentation instead of attempting to repair broken equipment.

Projects

Capital improvement projects identified for instrumentation replacements are summarized in Table
2-18.

Table 2-18. Instrumentation Replacements Projects

s Cst

WREF - 18.3, Instrumentation Replacement Program $1,401,000

Project Derivation

The instrumentation list was established in the Asset Inventory (Appendix A), and budget quotes for
instrumentation replacement were supplied by an experienced local sales representative or published
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catalog costs. The cost per instrument was then divided by the expected useful life of the instrument
(i.e., 7-15 years) to calculate the annual savings required to replace the instrument. The sum of these
annual savings values determines an annual budget required to replace all instrumentation at the WRF at
the end of their expected useful life. This cost applied over the 20-year CIP timeframe is the capital cost
for the project. The soft costs for the project were estimated to fall under "Classification D" assuming
that the District staff will procure and replace the majority of instrumentation at the WRF. A typical
20% contingency was applied to the capital cost. The annual total project cost is not expected to
coordinate exactly with instrumentation replacement expenditures on a year-to-year basis, but provide
adequate savings during low replacement years for higher expenditures on high replacement years.
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Project No:

Description:

Priority:
Location/Facility:

Project Type:

Engineering Study
Expansion

Capital Costs:

WREF - 18.3

0
4S Ranch WRF

Rehab/Replacement

Facility/Equip Upgrade

Origin(s) of Project:
Predicted Useful Life Expiration
Condition Assessment
Operations Assessment
Failure Modes & Consequences

Project Name: Instrumentation Replacement Program

Program to replace existing instrumentation equipment at the 4S Ranch WRF on an as-
needed basis. Instrumentation includes floats, level switches, level transmitters,
level transducers, flow meters, analyzers, and samplers. Does not include Plant A.

Project Cost:

General S -

Civil & Mechanical S -

Structural S -

Electrical & Controls S 180,000

Equipment S 857,600
Capital Cost Subtotal: S 1,037,600
Soft Costs:
Classification 'D'

Engineering 5%  of capital costs S 51,880

CM & ESDC 5% of capital costs S 51,880

Administration 5%  of capital costs S 51,880
Soft Cost Subtotal: S 155,640
Contingency:

Contingency 20 %  of project cost S 207,520
Total Project Cost: S 1,401,000

Project Implementation (Schedule & Expenditure Timeline)

DUDEK

2-71

Project Implementation: Annual Program Expenditures: Annual S 70,050
Project Delivery Method: In-House Installation
Project Duration (Years): 20
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2.2.19 Miscellaneous Equipment Replacements

Background

The 4S Ranch WREF contains 34 miscellaneous equipment items including mobile equipment, hoists, small
generators, and compressors. Miscellaneous Equipment is utilized at the WRF for unique purposes, for
example, air compressors are used during filter backwash and hoists are used to lift equipment out of
their installation place for maintenance or replacement. This miscellaneous equipment is necessary to
maintain smooth operations and maintenance schedules, and play a role in operations processes. The
miscellaneous equipment replacement program does not include Plant A.

Project Needs

Miscellaneous Equipment will depreciate and fail over time. The majority of miscellaneous equipment at
the WREF is not critical to the process, and can be replaced as-needed.

Projects

Capital improvement projects identified for miscellaneous equipment replacements are summarized in
Table 2-19.

Table 2-19. Miscellaneous Equipment Replacements Projects

s | st

WRF - 18.4, Miscellaneous Equipment Replacement Program $172,000

Project Derivation

The miscellaneous equipment list was established in the Asset Inventory (Appendix A), and budget
quotes for miscellaneous equipment replacement were supplied by an experienced local sales
representative or published catalog costs. The cost per equipment item was then divided by the
expected useful life of the equipment (i.e., 15-30 years) to calculate the annual savings required to
replace the equipment. The sum of these annual savings values determines an annual budget required to
replace all miscellaneous equipment at the WRF at the end of their expected useful life. This cost
applied over the 20-year CIP timeframe is the capital cost for the project. The soft costs for the project
were estimated to fall under "Classification D" assuming that the District staff will procure and replace
the majority of miscellaneous equipment at the WRF. A typical 20% contingency was applied to the
capital cost. The annual total project cost is not expected to coordinate exactly with miscellaneous
equipment replacement expenditures on a year-to-year basis, but provide adequate savings during low
replacement years for higher expenditures on high replacement years.
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Project No:

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Facility/Equip Upgrade
Engineering Study
Expansion

Capital Costs:

WREF - 18.4

Project Name: Miscellaneous Equipment Replacement Program

Program to replace miscellaneous equipment at the 4S Ranch WRF on an as-needed
basis. Miscellaneous equipment includes but is not limited to compressors, conveyor
belts, hoists, and cranes.

0
4S Ranch WRF

Origin(s) of Project:

X Predicted Useful Life Expiration X

Condition Assessment

Operations Assessment

Failure Modes & Consequences

Project Cost:

DUDEK

General S -

Civil & Mechanical S -

Structural S -

Electrical & Controls S 20,000

Equipment S 107,200
Capital Cost Subtotal: S 127,200
Soft Costs:

Classification 'D'

Engineering 5% of capital costs S 6,360

CM & ESDC 5% of capital costs S 6,360

Administration 5% of capital costs S 6,360
Soft Cost Subtotal: S 19,080
Contingency:

Contingency 20 %  of project cost S 25,440
Total Project Cost: S 172,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Annual Program Expenditures: Annual S 8,600
Project Delivery Method: In-House Installation
Project Duration (Years): 20
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2.2.20 Mechanical and Yard Piping Replacements

Background

The 4S Ranch WREF utilizes a network of mechanical and yard piping to convey water through the
process. The total length of mechanical and yard piping at the VWRF was estimated to be approximately
14,000 linear feet. The Mechanical and Yard Piping is used for either gravity flow or pressurized flow,
depending on the application. The majority of mechanical piping is coated ductile iron pipe, while the
yard piping is primarily PVC. Mechanical and Yard piping is vital to the successful operation of the WRF
as the primary method of conveyance.

Project Needs

Mechanical and Yard piping is expected to last for upwards of 100 years, however, corrosive conditions,
coating deterioration, interior deterioration, and thermal expansions and contractions will eventually
cause failure of a pipe. Although the mechanical and yard piping at the WREF is expected to last beyond
the CIP timeframe, pipe breaks are expected to occur, and savings will be required to replace or
rehabilitate the pipe.

Projects

Capital improvement projects identified for mechanical and yard piping replacements are summarized in
Table 2-20.

Table 2-20. Mechanical and Yard Piping Replacements Projects

P st

WREF - 18.5, Mechanical and Yard Piping Replacement Program $105,000

Project Derivation

The estimated valuation of mechanical and yard piping at the WRF was derived from unit costs applied
to the total estimated length of piping. A sinking fund factor, assuming 3% interest over a 100 year useful
life was applied to the total valuation to derive an annual sinking fund allowance that would provide
adequate savings to replace all of the mechanical and yard piping at the WREF at the end of the useful life.
The annual sinking fund contribution over 20 years is the capital cost for the project. This sinking fund
should grow over the years and be used to replace mechanical and yard piping at the WRF as needed.
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Project No: WRF - 18.5

Project Name: Mechanical and Yard Piping Replacement Program
Description: Sinking fund to replace mechanical and yard piping at the 4S Ranch WRF. Estimate
does notinclude valve replacement.

Priority: 0
Location/Facility: 4S Ranch WRF
Project Type: Origin(s) of Project:
Rehab/Replacement X Predicted Useful Life Expiration X
Facility/Equip Upgrade Condition Assessment
Engineering Study Operations Assessment
Expansion Failure Modes & Consequences

Project Cost:

Capital Costs:

General S -
Civil & Mechanical S 69,391
Structural S ,
Electrical & Controls S -
Equipment $ -
Capital Cost Subtotal: S 69,391
Soft Costs:
Classification 'B'

Engineering 10 %  of capital costs S 6,939

CM & ESDC 18 %  of capital costs S 12,490

Administration 3%  of capital costs S 2,082
Soft Cost Subtotal: S 21,511
Contingency:

Contingency 20 %  of project cost S 13,878
Total Project Cost: S 105,000
Project Implementation (Schedule & Expenditure Timeline)

Project Implementation: Sinking Fund Expenditures: Annual S 5,250
Project Delivery Method: Design-Bid-Build
Project Duration (Years): 20

8664

DUDEK 2-75 September 2015



O@H—MN

Municipal Water District C apital I m p roveme nt Plan

INTENTIONALLY LEFT BLANK

8664

DUDEK 2-76 September 2015



OW];;\:NH—AIN

Municipal Water District

Capital Improvement Plan

3 4S RANCH COLLECTION SYSTEM

The District’s 4S Ranch collection system was generally constructed since the late 1980s in conjunction
with the master planned community of 4S Ranch. The collection system conveys municipal wastewater
through a network of pipes, manholes, and pump stations to the 4S Ranch WRF, where the wastewater
is treated and reclaimed for beneficial reuse. Figure 3-1 illustrates the District’s 4S Ranch service area.
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3.1 Asset Inventory

The 4S Ranch collection system is comprised of approximately 210,000 linear feet (39.7 miles) of gravity
mains, 870 manholes, four sewer pump stations, and approximately 16,700 linear feet (3.2 miles) of
forcemains. The pump stations, all owned and operated by the District, are described in Table 3-1, while
Table 3-2 provides the diameter, pipe material, and length of the forcemains associated with each pump
station.

Table 3-1. 4S Ranch Sewer Pump Stations

Pump Station | _Year Buil

Fire House 2009 Wet well/Dry well pump station, with 2 submersible solids handling pumps in the dry
well. (Webb)
50 HP pumps with approximate firm pumping capacity of 750 gpm at 120 ft.

Neighborhood #1 2001 Wet well/pump room pump station; 2+1 two-stage pumping station. 2 submersible
pumps in wet well feed 2 horizontal centrifugal pumps in the pump room. (MWH)
Two-stage pumping arrangement pairs 125 HP pumps to produce approximate firm
pumping capacity of 1360 gpm at 225 ft.

Neighborhood #3 2004 Wet well/Dry well pump station, with 2 horizontal centrifugal solids handling pumps in
the dry well. (PBS&J)
125 HP pumps with approximate firm pumping capacity of 1600 gpm at 209 ft.

Santaluz 2004 Wet well pump station with 3 submersible solids handling pumps in the wet well.
(PBS&J)
7.5 HP pumps with approximate firm pumping capacity of 120 gpm.

Table 3-2. 4S Ranch Forcemains

Pump Station Forcemain Diameter (in) m Length (ft)
10 DIP

Fire House 2,830
Neighborhood #1 10 PVC 6,160
Neighborhood #3 12 PVC 6,410
Santaluz 4 PVC 1,310

Figure 3-2 illustrates the distribution of gravity pipe by size and material in the 4S Ranch service area.
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Figure 3-2. 4S Ranch Collection System Gravity Mains
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3.2 Capital Improvement Projects

The following sections present specific and programmatic CIP projects identified for the 4S Ranch
collection system. The projects are organized by system area in accordance with the following project

numbering sequence:

4S-##
SEQUENTIAL
NUMBER
SYSTEMAREA
— 45 RANCH COLLECTION
SYSTEM

= L

COLLECTION SYSTEM PIPIMG
COLLECTIOMN SYSTEM MAMHOLES
MAMHOLE INSPECTIOMS

HOTSPOT REPAIRS

MEIGHEORHOOD Z1 SEWER PLIMP STATIOMN
MEIGHBORHOOD %3 SEWER PLIMP STATION
FIRE HOLSE SEVWER PLMP STATION
SAMTALUZ SEVWER PUMP STATIOMN

The 4S Ranch Collection System CIP includes a total of 18 defined projects and programs with a total
20-year cost of $5 million. Of the 18 projects, 17 are unique CIP projects with total value of $4.3
million. The CIP also identifies one programmatic project, a collection system pipe rehabilitation and
replacement sinking fund with a total 20-year cost of $0.68 million or approximately $34,000 per year.

DUDEK

3-7

8664
September 2015



e S—
OLIVENHAIN
Municier District Capital Improvement Pla-n

3.2.1 Collection System Pipe Rehabilitation and Replacement

Background

The 4S Ranch gravity collection system is comprised of approximately 209,673 linear feet (39.7 miles) of
primarily PVC pipe ranging from 6-inch to 18-inch diameter. The 4S Ranch forcemains consist of
approximately 16,710 linear feet of primarily PVC pipe ranging from 4-inch to |2-inch diameter. The
only forcemain in the system not constructed of PVC pipe is the 10-inch glass-lined DIP Fire House
Pump Station forcemain constructed in 2009.

Project Needs

Well-constructed PVC gravity sewer mains are expected to have a useful life of at least 100 years, and
PVC forcemains are expected to have a useful life of 50 years. The useful life of ductile iron wastewater
forcemains can vary significantly depending on the quality of the interior and exterior corrosion
protection but a useful life of 50-years is achievable for a glass-lined pipe with carefully applied
polyethylene exterior wrapping and functional air release valves. Poor construction (e.g. under-
compaction and over-belling), soil movement, thermal expansion and contraction, root intrusions and
interior and exterior corrosion of DIP can eventually cause a pipe defects that block flow or a pipe
break. Although the sewers and forcemains in the 4S Ranch collection system are expected to last well
beyond the CIP timeframe, isolated pipe defects and breaks are expected to occur within the timeframe.
Therefore, savings will be required to replace or rehabilitate gravity mains and forcemains as needed.

Projects

Capital improvement projects identified for collection system pipe rehabilitation and replacement are
summarized in Table 3-3.

Table 3-3. Collection System Pipe Rehabilitation and Replacements Projects

P st

4S - 1.0, Collection System Pipe Rehabilitation and Replacement $1,470,000

Project Derivation

The estimated cost is based on rehabilitating 75 percent of PVC gravity sewers in the 4S Ranch
collection system with cured-in-place pipe (CIPP) and replacing the other 25 percent and 100 percent of
forcemains with open trench construction. A sinking fund factor, assuming 3% interest over a 100-year
useful life for gravity mains, and 50-year useful life for forcemains, is applied to the total rehabilitation
and replacement valuation to derive an annual sinking fund allowance that will provide adequate savings
to rehabilitate and replace the entire 4S Ranch collection system at the end of its useful life. The annual
sinking fund contribution over 20 years is the capital cost for the project. This sinking fund will be used
to rehabilitate and replace gravity mains and forcemains in the 4S Ranch collection system as needed.
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Project No:

Project Name:

45-1.0

Collection System Pipe Rehabilitation and Replacement

Description:

Priority:
Location/Facility:

Project Type:
Rehab/Replacement
Redundancy
Engineering Study
Expansion

Establish a sinking fund to rehabilitate or replace PVC collection system piping
including forcemains as-needed. Estimate assumes that 75% of gravity pipes can be
rehabilitated using trenchless cured-in-place pipe (CIPP) lining and 25% of gravity
pipes require replacement in place, including manholes. Estimate assumes that 100%
of forcemains require replacement.

0

4S Ranch Collection System

Origin(s) of Project:

Predicted Useful Life Expiration
Condition Assessment
Operations Assessment

Failure Modes & Consequences
Corrosion & Exposure

Project Cost:

Capital Costs:
General
Manhole Rehabilitation
Pipeline Rehabilitation

Pipeline Construction (including Manholes)

Capital Cost Subtotal:

Soft Costs:

Classification 'B'
Engineering
CM & ESDC
Administration
Right of Way
Permitting

Soft Cost Subtotal:

Contingency:
Contingency

Total Project Cost:

10 %
18 %
3%
1%
1%

20 %

of capital costs
of capital costs
of capital costs
lump sum
lump sum

of project cost

v n unn

v nunnn

$

190,969
769,618

960,587

96,059
172,906
28,818
9,606
9,606

316,994

192,117

1,470,000

Project Implementation (Schedule & Expenditure Timeline)

Expenditures: Annual

Project Implementation:

Sinking Fund

Project Delivery Method: Design-Bid-Build

Project Duration (Years):

DUDEK

20

$

73,500
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3.2.2 Manhole Lining

Background

The 4S Ranch collection system contains approximately 870 manholes. Manhol