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2020 Wastewater Treatment Facilities Master Plan

Executive Summary

The City of Grand Junction (City) manages, operates, and
maintains the Persigo wastewater collection and treatment
system for the benefit of the current and future users of sewer
service in the Persigo 201 Service Area. Mesa County
participates jointly with the City to provide policy direction for
operation and maintenance of the system.

As a recognized industry leader, the Persigo WWTP staff
focuses on being fiscally responsible stewards of sustainability
and environmental protection. The City initiated the 2020
Wastewater Treatment Facilities Master Plan (2020 Master Plan)
to address service area growth, aging infrastructure, and
operational efficiencies.

Recommendations and facility improvements focus on three
areas to organize the City's capital improvement plan (CIP):

e Capacity Improvements.
e Asset Revitalization Projects.
e Operational Improvements.

Master Plan Goals

The 2020 Master Plan develops
a roadmap for achieving
operational resiliency and
reliability to meet the
wastewater needs of current
and future users within the

201 Service Area. This roadmap
: . L O]
Incorporates the strategic Protects th heath anl ey of the
visions and opportunities community and City employees
defined for the Persigo

facilities, by the City and

County, and as documented in

the intergovernmental ENVIRONMENTAL PROTECTION @
agreement (IGA). Figure ES.1  pancfieo ol evionmorol madia
highlights the goals developed futer e fand

for the 2020 Master Plan.

Ensures infrastructure is in service to
connect all existing properties and
meet future development needs.

EXISTING AND FUTURE SERVICE ® U
A=

CITY OF

Grand Junction

COLORADDO

Wastewater Treatment Facilities
At-A-Glance:

e 12.5 mgd treatment capacity.

e Commissioned in 1984.

e Serves population of
approximately 100,000.

RESOURCE RECOVERY
Evaluates resource
recovery opportunltles

Manages risk and extends the
life of existing assets through
critical asset revitalization.

@EFFICIENCY

Identifies operational and
energy efficiencies.

2020 Wastewater
Master Plan Goals

(
Me
! FISCAL RESPONSIBILITY
Demonstrates fiscal responsibility.
INNOVATION

Demonstrates leadership by providing innovative
solutions for future management, operation, and
maintenance of the wastewater system while
addressing issues of regional importance.

Figure ES.1 2020 Master Plan Goals
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Capacity Improvements

Population projections and the associated
wastewater flow and loading conditions were
developed using the City's approved 201 Service
Area's boundary and urban development boundary
(UDB), as shown in Figure ES.2, in conjunction with
the City's 2020 Comprehensive Plan.

Population Growth

The City's projected population growth within the
201 Service Area matched projections from the
City's 2020 Comprehensive Plan. Figure ES.3
illustrates the projected annual growth rate of
1.1 percent for the 20-year planning period.

Permitted Capacity

The Persigo WWTP operates under the Colorado
Department of Health and Environment (CDPHE)
discharge permit (CO0040053), effective as of
January 1, 2018. The facility has a permitted hydraulic
capacity of 12.5 million gallons a day (mgd) and an
organic capacity of 26,480 pounds per day of
biological oxygen demand (ppd BODs) as shown in
Figure ES.4. Based on CDPHE guidance, utilities are
required to initiate master planning and construction
activities at 80 percent and 95 percent of permitted
capacity, respectively.

Unit Process Capacity Improvements

To meet the permitted capacity, each unit process
needs to have the same or higher treatment capacity.
Figure ES.5 shows a simplified facility schematic with
the unit process improvements recommended to meet
the current and future growth projections through the
2040 planning period. The capacity-related
expenditures for the 20-year period equals

$100 million. Of this, $25 million will need to be
invested before 2028 to provide a minimum of

13.5 mgd capacity, which will be sufficient through
2040. The remaining $75 million would fund the next
expansion project implemented after 2031 to provide
additional treatment capacity, which should be
sufficient to accommodate City growth through 2050.

ES-2 | JULY 2021 | FINAL

Figure ES.2 Master Plan Study
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Liquid Treatment Schematic
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Figure ES.5 Recommended Unit Process Improvements Schematic

2008 Comprehensive Wastewater Basin Study Comparison

The 2020 Master Plan updated the City's 2008 Comprehensive Wastewater Basin Study (2008 Study).
The major differences between these reports includes:

planning period.

Future population growth decreased from 201,315 (2008 Study) to 124,000 (2020 Master Plan).
Future capacity requirements decreased from 25 mgd to 13.5 mgd based on the revised
population growth projections and water conservation efforts.

Capacity related expenditures decreased from $125 million to $100 million for a 20-year

The 2020 Master Plan evaluation included all Persigo WWTP facilities and not soley focused on

wastewater treatment processes.

Asset Revitalization

Figure ES.6 shows the asset
revitalization improvements identified
for the Persigo WWTP within the next
10-year period. The City will average
$6.5 million annually for asset renewal
and replacement, as many of the
processes and facilities are reaching the
end of their useful life.

$14

$12

$10
$8
$6
sS4

Expenditures (2020 $ in millions)

S2

S0

Figure ES.6

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Persigo WWTP Asset Revitalization Annual Expenditures
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Installing plant-wide fiber
communications network and SCADA
enhancements are examples of

recommended operational improvements.

Capital Implementation Plan —
Persigo WWTP

The 2020 Master Plan evaluated over 20
treatment and unit process alternatives and
prioritized these alternatives for
implementation. The prioritization process used
life-cycle financial comparisons and non-
economic criteria. The implementation plan
identified $200 million in infrastructure
investments needs at the Persigo WWTP for the
2040 planning period. Figure ES.7 illustrates the
allocation of infrastructure needs for the periods
based on the three focus areas. Initially, the
focus will be on asset revitalization projects. In
the later years, the City will shift focus towards
capacity-related projects.

10-Year Implementation Focus

Between 2021 and 2030, the 2020 Master Plan
identified $124.7 million across all project
categories in capital expenditure investments,
which is an average of $12.5 million annually for
the Persigo WWTP improvements as shown in
Figure ES.8.

Table ES.1 shows the annual planned
expenditures, sequence of prioritized projects,
and project budgets. Figure ES.9 shows the
location of each of the prioritized projects.

ES-4 | JULY 2021 | FINAL

Operational Improvements

Operational improvements are
recommended to address safety concerns
and high maintenance activities, while
increasing environmental benefits through
resource recovery and innovation. These
recommended projects improve overall
operation efficiencies by reducing costs,
increasing staff productivity, and improving
staff safety.

90% B CAPACITY M ASSET REVITALIZATION = OPERATIONAL
0

80%
70%
60%
50%
40%
30%
20%
10%

0%

2021-2025 2026-2030 2031-2040

Figure ES.7 Persigo WWTP Funding Allocation
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Figure ES.8 Persigo WWTP Annual Expenditures
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Table ES.1  Persigo WWTP Implementation Projects for 2021-2030

10-Year Project
Identified Project Groupings Budget 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WWTP Asset Replacements - 2020 and 2021 Projects $5,732,179
Odor Control Improvements $2,345,000
CNG Gas Storage / Enhanced Fueling Station $1,080,000
Persigo WWTP Master Plan $164,660
Flow Equalization Basin - Asset Revitalization $584,000
Aeration Basin Asset Revitalization and Blower Building $16,209,000
Disinfection Operational Improvements $600,000
New Dewatering Building and Solids Storage $19,300,000
Headworks Asset Replacements and Hydraulic Improvements $6,287,000
Admin Building Improvements and Electrical Distribution Loop $11,840,000
Anaerobic Digestion Conversion and Grease Building $22,990,000
Primary Clarifier Expansion and Asset Revitalization Projects $13,278,000
UV Disinfection Expansion $9,551,000
Biosolids Management - Class B Program $756,000
Raw Sewage Pump Station (RSPS) - Asset Revitalization $5,149,000
Secondary Clarifier - Asset Revitalization $7,976,000
Total Annual Capital Expenditures $124,696,000) $9,005,000 | $4,755,000 | $16,579,000 | $17,792,000 | $11,111,000 | $8,292,000 | $14,825,000 | $16,345,000 | $13,938,000 | $12,054,000
LEGEND: Project Development Phases | Study Phase Design ‘ Construction |Cummissi0ning{
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Prioritized Near-term Projects (2021-2025)
(A) FE Basin Asset Revitalization
(B) Aeration Basin Asset Revitalization and Blower Building
(C) Disinfection Improvements
(D) Dewatering Building and Solids Storage
(E) Headworks Asset Replacements and Hydraulic Improvements
(F) Administration Building and Electrical Distribution Loop
Prioritized Mid-term Projects (2026-2030)
(G) Anaerobic Digestion Conversion and Grease Building
(H) Primary Clarifier Expansion and Asset Revitalization
(I) UV Disinfection Expansion
(J) Raw Sewage Pump Station Asset Revitalization
(K) Secondary Clarifier Asset Revitalization

T S

S
‘West Aeration Basin

| ———

L inl"‘ Final Clarifiers = fi

Conirol Struclure 2
and Overflow to FE Basin

Figure ES.9 Aerial Image of Persigo WWTP Implementation Projects for 2021-2030
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Combined Capital Implementation Plan o0 m Persigo WWTP  m Collection System
The City's combined CIP includes the Persigo WWTP = s
and Collection System projects as identified in the g
2020 Master Plan and 2020 Wastewater Basin Master E $20
Plan Update. Figure ES.10 and Table ES.2 show the £
capital expenditures for a 10-year period. 4 B
=)
Table ES.2 Combined Expenditures for 2021-2030 © $10
(V]
o
, , Collection | Persigo S 85
Time Period o WWTP Total .
2021-2025 $48.4 $59.2 $107.6 N s e o A DO
LU LN R A L LR AN )
2026-2030 $41.5 $65.5 $106.9 AL L S L A A
Total $89.8 $124.7 $214.5 Figure ES.10 Combined Expenditures for 2021-2030

Organizational Impacts

Due to the magnitude of recommended capital improvements, the City will continue to assess if the existing
staffing levels of 39.25 full-time equivalents can meet the management, operational, and construction
related demands. The 2020 Master Plan recommends the City consider increasing staffing levels in the
following areas to supplement the current staff:

e Tosupport the delivery and execution of projects over the next 5 years, it is recommended that an
additional project engineer, a project manager, and O&M construction liaison be added to the
future staffing projections.

e Asthe City continues eliminating septic systems and creates new sewer improvement districts, it is
recommended a Sewer Improvement District Coordinator be added.

e In2027, the City will shift towards a Class B biosolids land application program and it is
recommended a biosolids program manager be hired.

- Iy
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Chapter 1
PROJECT BACKGROUND

1.1 Introduction

The City of Grand Junction (City) manages, operates, and maintains the Persigo wastewater collection and
treatment system for the benefit of the current and future users of sewer service in the Persigo 201 Service
Area. Mesa County participates jointly with the City to provide policy direction for operation and
maintenance of the system. The WWTP was commissioned in 1984 and has complied with its statutory and
regulatory requirements along with meeting the policy guidance specified in the 1998 Persigo
Intergovernmental Agreement (IGA) between the City and County.

-

Figure1.1  Vicinity Map and Aerial of Persigo WWTP

The City is committed to safeguarding the community’s most vital resource, clean water. A team of 37
dedicated water professionals manage, operate, and maintain the wastewater treatment systemsin a
fiscally responsible manner that ensures the protection of public health and the environment. The Persigo
Wastewater Sewer (Persigo) system provides reliable and efficient wastewater collection, conveyance, and
treatment service to approximately 85,000 people in the City and surrounding Mesa County.

The Persigo system:

1. Provides conveyance and treatment services for the 201 Service Area which defines the service area
boundaries, excluding current septic or other individual sewage disposal areas within the boundary.
2. Treats wastewater flows at the 12.5-million-gallon-per-day (mgd) WWTP, which is located at
2145 River Road (location shown in Figure 1.1). Effluent from the WWTP is discharged to the
Colorado River.
3. Conveys wastewater flows to the WWTP through 600 miles of collection system piping,
14,000 manholes, 26 lift stations, and two siphon structures.

F7 .
P~
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1.2 Previous Background

Previous master planning efforts include the following. These provide the basis for comparison and
understanding previous infrastructure planning efforts.

In 2014, the City completed the Persigo Wastewater Treatment Facilities Nutrient Study Report,
which evaluated treatment processes to meet the Colorado Department of Public Health and
Environment (CDPHE) Regulation 85, Regulation 37, and a diffuser outfall evaluation for discharging
to the Colorado River.

In 2011, the City completed the Process Design Report for the Aeration Basin Demonstration Study
at the Persigo WWTP to evaluate and conduct full-scale aeration improvements to increase
nitrification performance.

In 2010, the City completed the Aerobic Digester Study, which evaluated alternatives to enhance
the capacity of the aerobic digestion process. The recommendations provide included operational
enhancements, modifications to existing infrastructure, and investment in new infrastructure

and equipment.

In 2008, The City completed the 2008 Comprehensive Wastewater Basin Study Update (2008 WW
Basin Update), which updated the Comprehensive Wastewater Basin Studies in completed in 1997
and 1992. The 2008 WW Basin Update included the incorporation of two special districts into the
wastewater service area boundary, replaced and upgrade lift stations, and aligned wastewater
infrastructure planning with the City's overall 2008 Comprehensive Plan Update to reflect changes
in the City's land use and development planning.

In 2008, the City completed the Compressed Natural Gas Evaluation Study, which evaluated
improvements to increase biogas and to evaluate conversion of a vehicle fleet to compressed
natural gas operations.

In 2006, the City completed a Nitrification/Denitrification Study to evaluate treatment
improvements and associated compliance schedule requirements to meet the water quality stream
standards at the Persigo Wash outfall.

In 2006, the City completed a Digester Gas Utilization Study, which evaluated best-value use of the
City's biogas.

In 2003, the City completed the 2003 Persigo Wastewater Treatment Plant Study, which

evaluated the operations and performance of the WWTP. The study evaluated six areas that
included liquid stream process improvements, energy use, anaerobic biogas uses, facility
instrumentation and controls, disinfection approach, and enhanced anaerobic digestion. This
study built on the 2001 Secondary Treatment System Analysis and the 1999 Persigo Wash
Wastewater Treatment Plant Capacity.

In 1999, the City completed a capacity evaluation for the WWTP with recommended

infrastructure improvements.

Recently, the City completed the following evaluations, which recommended improvements to be
incorporated into the City's budgeting process. As a result, these improvements have been included in the
capital improvement plan (CIP), as described in Chapter 8.

Structural evaluations completed by Wiss, Janey, Elstner Associates, Inc. (WJE) in 2020. The
evaluated focused on six areas: the raw sewage pump station, primary clarifiers, the aeration basins
and blower room, the aerobic digesters, the sludge processing (dewatering) facilities, and the
anaerobic digesters.
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e An Odor Abatement Evaluation was completed in 2020 by Garver and Perkins Engineering
Consultants to evaluate the odor impacts and mitigation strategies for the WWTP and the
collection system.

e  Astructural evaluation of the Flow Equalization Basin Concrete Structure was completed in 2020 by
WIJE to recommend structural improvements to the existing structure.

1.3 Planning Objectives and Goals

This 2020 Wastewater Treatment Facilities Master Plan (2020 Master Plan) is intended to develop a
roadmap for achieving operational resiliency and reliability to meet the wastewater needs of users within
the 201 Service Area. The 2020 Master Plan will identify the wastewater infrastructure needed to serve the
anticipated growth projections for future land uses identified in the 2020 Comprehensive Plan. Additionally,
the 2020 Master Plan will ensure the facilities meet the current and future regulatory and statutory
requirements while reinvesting in asset revitalization and replacement. Figure 1.2 highlights goals discussed

further in this 2020 Master Plan.
(ﬂu RESOURCE RECOVERY

Evaluates resource
recovery opportunities.

Manages risk and extends the

HEALTH AND SAFETY life of existing ass.etslthn.)ugh

Protects the health and safety of the critical asset revitalization.
community and City employees

EXISTING AND FUTURE SERVICE
Ensures infrastructure is in service to
connect all existing properties and
meet future development needs.

2020 Wastewater
Master Plan Goals

« EFFICIENCY
Identifies operational and
ENVIRONMFENTAL PROTEFTION energy efficiencies.
Is protective of and provides
benefit to all environmental media
()
A
FISCAL RESPONSIBILITY

(water, air, land).
Demonstrates fiscal responsibility.

INNOVATION
Demonstrates leadership by providing innovative
solutions for future management, operation, and
maintenance of the wastewater system while
addressing issues of regional importance.

Figure1.2 2020 Master Plan Goals
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Consistent with these overarching goals, the following additional objectives were established for the 2020
Master Plan project. The main objective of this 2020 Master Plan is to present a comprehensive review of the
existing treatment processes and recommended improvements using a holistic approach that:

e Protects the health and safety of the community and City employees.

e Is protective of and provides benefit to all environmental media (water, air, land).

e Ensuresinfrastructure is in service to connect all existing properties and meet future
development needs.

e Evaluates resource recovery opportunities.

e Manages risk and extends the life of existing assets through critical asset revitalization.

e Identifies operational and energy efficiencies.

e Demonstrates fiscal responsibility.

e Demonstrates leadership by providing innovative solutions for future management, operation, and
maintenance of the wastewater system while addressing issues of regional importance.

To achieve these goals, the following guiding principles will be employed in developing the 2020 Master Plan:

e Provide an efficient alternatives analysis process that analyzes the efficacy of solutions.

e Ensure new processes are compatible with existing facilities and provide best value solutions.

e Anticipate unintended consequences for recommendations and identifying backup systems to
minimize adverse impacts.

e Develop transparent and justifiable business case evaluation process, which includes defining the
financial cost benefits and environmental benefits, as applicable.

e Develop budgetary cost estimates, including capital costs and ongoing operations and
maintenance expenses.

e Define clear timing, including a 5-year implementation schedule and a longer-term (6- to 20-year)
implementation forecast.

Subsequent chapters and the associated appendices demonstrate that these goals have been achieved.
1.4 Strategic Visions

In developing an infrastructure roadmap for the future, this 2020 Master Plan needs to understand and
incorporate the strategic visions and opportunities as defined for the Persigo facilities, by the City and
County, and as documented in the IGA.

1.4.1 Persigo WWTP Vision

As a recognized industry leader in the Rocky
Recognized Industry Leader Mountain region and nationally, the Persigo
management and operations staff focuses on
being dedicated stewards of sustainability and
environmental protection.

This is demonstrated by the emphasis on
safequarding the community and Persigo staff
while producing clean water that exceeds
regulatory and statutory requirements. The
Persigo staff meets these requirementsin a
fiscally responsible manner by providing some of
Persigo Wastewater Treatment Facility the most affordable wastewater rates in the
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State of Colorado. Achieving this requires an organization that concentrates on operational reliability by
embracing asset revitalization and innovation in treatment infrastructure while exploring and developing
regional solutions and partnerships.

The Persigo facilities and vision aligns with the strategic directions established by the City and County by
providing reliable and cost-effective wastewater services for its' customers today and in the future.

1.4.2 City of Grand Junction Strategic Plan

The City's 2019 Strategic Plan was adopted by the City Council in November 2019. The 2019 Strategic Plan
serves as a guide for the City staff, including Persigo staff, for planning and infrastructure investments. The
Plan has four guiding principles and four strategic directives which include:

Qoo
N © N

»  Partnerships and »  Public Safety
Intergovernmental »  Diversification of Economic

»  Fiscal Responsibility Base

> Communication Connectedness through

»  Leadership
»  Relations and Engagement

community building
»  Planning and Infrastructure

(&

In developing the 2020 Master Plan, these principles and directives will define the roadmap developed and
infrastructure investments needed for the Persigo facilities.

Guiding Principles

Strategic Directives

1.4.3 City of Grand Junction One Grand Junction Comprehensive Plan

As part of the City's One Grand Junction Comprehensive Plan (Comprehensive Plan), community input was
gathered over the course of the yearlong planning process to develop 11 planning principles as the cornerstone
for future development within the community. The 11 principles are shown in Figure 1.3, indicating those
principles that are most relevant for consideration during master planning for the Persigo wastewater system.

e  Collective identity

e Resilient and diverse economy

e Responsible and managed growth
e Downtown and university districts Responsible and managed growth
e Strong neighborhoods and housing choices Downtown and university districts
e Efficient and connected transportation Resource stewardship

e  Greatplaces and recreation
e Resource stewardship

Safe, healthy, and inclusive community

e Quality education and facilities Efficient and transparent government

e Safe, healthy, and inclusive community
e Efficient and transparent government

Figure 1.3  Planning Principles
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1.4.4 Persigo Sewer System Intergovernmental Agreement

The Persigo Sewer System Intergovernmental Agreement provides the goals and values for the Persigo
wastewater system, which include:

e Operating for the benefit of the current and future users in the 201 Service Area.

e  Pursuit of health and water quality on behalf of all citizens.

e Providing a high standard of quality management, operation, and maintenance of the system.

e Encouraging all non-connected properties within the 201 Service Area of the system to connect to
the Persigo system.

1.4.5 Utility of the Future Vision

As a leader and pioneer, the Persigo staff looks towards
a future vision of wastewater utilities. The National
Association of Clean Water Agencies (NACWA) defines
a utility of the future as one that:

Community
Biosolids Partnership &
/
Reuse Engagement .~
-

-

Watershed Energy
Stewardship  gRGANIZATIONAL Efficiency
CULTURE

"... [Pioneers] innovative technologies and
cutting-edge practices, with a focus on resource
recovery, efficiency, and sustainability."

\ Energy
Y, Generation &
" Recovery

Water
Reuse

/' Nutrient &
Materials
Recovery

NACWA recognizes utilities of the future as those that
actively build and enhance organizational effectiveness
through seven categories, as shown in Figure 1.4. In
many of these categories, Persigo WWTP has been an

industry leader. Figure1l.4 NACWA's Seven Categories
The City, County, and Persigo WWTP are committed to for the Utility of the Future
continuous improvement and investments in a responsible and defensible approach. Areas of focus for the
Persigo WWTP in the future include:

e Recovering resources from wastewater (energy, water, digester gas, heat, nutrients, and others).

e Providing leadership for the full water cycle and considering the social, economic, and societal
impacts to the community.

e Developing a culture of innovation and efficiency.

e Engaging in strategic partnerships to move the region forward.

1.5 General Planning Approach

As alternatives are identified for unit processes or for the overall treatment plant, an abbreviated business
case evaluation was conducted to support recommendations provided as part of the 2020 Master Plan. The
evaluation criteria shown below center on supporting the strategic visions and goals listed above. The
Persigo staff have reviewed these evaluation criteria and agreed they are aligned with your community
values and strategic goals. Thus, providing a common framework for implementation of future projects.
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The analysis will compare economic and non-economic benefits and costs. The economic component
includes an evaluation of capital costs and annual operating costs, resulting in a net present value (NPV) for
comparison of an alternative. The non-

economic analysis includes evaluation of " !
. . . Feasiblity Screening
performance, operations, implementation, and
whole-plant integration. Preliminary Assessment
The project team used the alternatives
o Detailed Assessment
assessment pathways presented in Figure 1.5 to
(:!evelop thEJUStIfICf:\tlon and rational for the T ——
final recommendations.

The assessment phases are described in more Figure 1.5  Alternatives Assessment Pathway Option

detail below.

Feasibility Screening: In the first step the team conducted a feasibility screening of all alternatives and
possibilities. This was accomplished through the scoping process and later validated during two meetings
with Persigo staff. The Persigo staff indicated only alternatives that are practical and implementable within
the framework of the City's and County's strategic visions should be considered.

Preliminary Assessment: The preliminary assessment of the alternatives uses comparative financial criteria
(relative differences) and qualitative non-economic criteria. Alternatives that are fatally flawed, technically
unproven, excessively expensive, or otherwise unworthy of detailed evaluation were eliminated.

Detailed Assessment: This more in-depth analysis includes development of the financial costs and benefits
based on the cost criteria established shown in the next section, siting of infrastructure, and development of
qualitative benefits and treatment plant impacts. The NPV opinions of cost (cost estimates) include capital
and lifecycle costs for an alternative.

1.6 Cost Criteria
The economic analysis will include the following cost criteria:

e Capital (including direct and indirect construction costs),
e  Operation and maintenance (O&M), and
e Payback period (if applicable).

The estimates will be prepared using pricing from similar projects, conceptual unit cost factors, available
vendor quotes, equipment pricing, historic pricing databases, and knowledge of typical rates for local
construction crew using the Carollo Cost Estimating System (CCES). The CCES is an estimating database
that can be used for planning purposes to provide long-term budgeting estimates. It is important to realize
that changes will alter the totals to some degree and that future changes in the cost of material, labor, and
equipment can affect the total.

An NPV will be developed for each alternative to allow for a financial comparison.
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1.6.1 Capital Estimating Assumptions

Cost estimates developed represent the Association for the Advancement of Cost Engineering (AACE)
International criteria for a Class 5 Planning Level or Design Technical Feasibility Estimate. For this class, the
accuracy is typically -30 to + 50 percent. Class 5 estimates are used to determine a project's feasibility and to
compare and select alternatives.

Cost estimating will be conducted by identifying equipment and construction costs in 2020 dollars. The total
project cost includes additional costs directly associated with the cost to construct City projects, including
engineering, administrative and legal services, costs associated with bond sales, and interest on money
borrowed during construction, if applicable.

Direct costs include subcontractor costs and costs for materials, labor, and construction equipment involved
with installation. The indirect (non-distributable) costs consist of general conditions, contingency, general
contractor's overhead and profit, escalation, sales tax, and bid market allowance. At this level of estimate,
many of the contractor costs and other indirect costs are assumed to be a percentage of construction or
equipment costs. Table 1.1 summarizes these assumptions. An example of a capital cost estimate is shown
in Figure 1.6.

Table1.1  Contractor Markups and Capital Project Allowances

Capital Cost Parameter Assumption

Construction Cost Factors

General Conditions ~10% of equipment cost
Equipment Installation 20% to 40% of equipment cost
Other Allowances (heating, ventilation, and air conditioning [HVAC], Varies

plumbing, structural, architectural, demolition, etc.)

Electrical, Instrumentation, Programming® 20% to 25% of equipment cost
General Contractor Overhead, Profit, and Risk 15% of construction cost
Contingency — Construction Contingency 30% of construction cost
City Taxes and Other Administrative Fees 4.5% of construction cost
Non-Construction Cost Factors

Engineering, Legal, and Administrative Fees 20% of construction cost
Owner-Controlled Contingency (for Class 4 Estimate) 10% of total project cost

Notes:
(1) This allowance is used to replace non-quantifiable electrical infrastructure such as panels, conductors, conduits, etc. Major electrical
equipment (such as motor control centers [MCC] are itemized out in the project cost estimates.
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| | P UPDATED:  Dec20
C cAar~"A BY: JK, LM, BL, BC
CHECKED: DSP
CLIENT City of Grand Junction -
PROJECT: Asset Replacements - Baseline Condition (Chapter 4) Estimate Basis (year) = 2021
Process Area: Headworks Facility - Asset Replacements Mid point of Construction (year) = 2022

Class V Cast Estimate for replacement and rehabilitation of Headwarks Building assets, which includes the screening facilities, washer
compactor, and grit treatment and conveyance. These assets are assumed to have a 20 year useful life. Estimated project costs include
odor control improvements identified by Garver.

DESCRIPTION QTy. UNIT UNIT PRICE TOTAL
DIRECT COSTS
Replace roofing membrane 1 LS $ 750000 % 75,000
Replace and Rerate step screens 2 EA $ 230,000 | $ 460,000
Manual bar screen 1 LS $ 45000 % 45,000
Replace screening conveyor 1 LS $ 85000] % 85,000
Replace 1 screenings compactor / washer 1 LS $ 150,000 | $ 150,000
Replace gnit pumps 2 EA $ 350000 % 70,000
Replace grit washer/compactor 2 EA $ 115,000 % 230,000
Replace 2 dumpsters (screenings and grit) 2 EA $ 5,000 % 10,000
$ -
MCC Replacments 1 LS $ 85000] % 85,000
Replace HW Generator 0 LS % 500,000 | $ -
PLC Replacement 1 LS $ 75,000 ] % 75,000
$ _
Flow Monitoring Equipment 0 LS % 15,000 | $ -
Cavering for Bar Screen, conveyor, dumpster 400 FT2 $ 2000 % 80,000
Biofilter for Odor Control (Garver, 2020) 0 LS $ 603,000 | $ -
Persigo Wash Air Jumper (By Garver, 2020) 0 LS $ 1930001 % -
BASE ASSETCOST| $ 1,365,000
ALLOWANCE FOR CONSTRUCTION SERVICES
Site/Civil’Yard Piping Allowance 10 % $ 136,500
Structural / Architectural Allowance (Including Demolition) 10 % $ 136,500
Coatings and Finishes ] % $ 68,250
Mechanical System Allowance (HVAC, Plumbing, etc) 10 % $ 136,500
Electrical, IC, Programming Allowances 25 % $ 341,250
Equipment installation 20 % $ 273,000
Construction contingency 30 % $ 737,000
SUBTOTAL DIRECT COST] $3,194,000
GENERAL CONDITIONS, CONTRACTOR MARKUPS, TAXES, AND ESCALATION
General Conditions Allowance 10 % % 319,400
GC Overhead, Profit, Bonds, Mob 25 % $ 799,000
City Taxes, other fees 45 % $ 144,000
Cost Escalation to Mid-Point of Construction 3.0 %
TOTAL CONSTRUCTION COST] 54,456,000
TOTAL PROJECT COST ALLOWANCES (NON-CONSTRUCTION)
Engineering, legal, and administrative fees 20 % $ 891,000
Owner maintained project contingency 10 % $ 446,000
TOTAL PROJECT COST (2021 $'s)] $5,793,000

Figure1.6  Capital Cost Estimate Example

1.6.2 Lifecycle Costs

During the detailed assessment, lifecycle costs will be calculated to compare alternatives. Lifecycle costs
include O&M costs as well as interest charges on capital expenditures. Estimated lifecycle costs developed
assume linear increases in the cost of energy, labor, and materials throughout the planning period.

1.6.2.1 Net Present Value Cost Factors
All future costs are factored for inflation based on applying assumed annual escalation rates to the current
costs for each year of the planning period. For the purposes of comparison, all costs will be calculated in

terms of NPV for a 20-year planning analysis starting in 2020. Assumed NPV factors are listed in Table 1.2
and will be consistently applied to all alternatives. Equivalent annual costs express the total present worth of
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project or capital costs and the total present worth of O&M costs as a uniform annual amount. The total
equivalent annual cost of each alternative will be used as an expression of the true economic burden.

Table1l.2  Net Present Value Assumptions

Net Present Value Parameter | Assumption
Annual Inflation/Escalation Rates
. . . 3% annual
(gas, power, chemicals, labor, equipment, and materials)
Discount Rate 3%
(rate of return used to discount future cash flows back to present value)
Duration of NPV, Project Lifecycle 20 years

1.6.2.2 Unit Costs

Using unit costs, O&M costs were developed for each alternative. Unit costs are based on historic or current
pricing as provided by the City, as identified in Table 1.3.

Table 1.3 Unit Costs

Parameter Value Unit
Utility Cost Assumptions

Electricity® 0.06 $/kilowatt-hour (kWh)

Natural Gas $0.64 $/therms

Potable Water? 0.01 $/gallons

Chemical Cost Assumptions®

Ferrous Chloride $980 $/ton

Polymer 1.33 $/pound (Ib)

Transportation Cost Assumptions

Diesel Fuel Costs® 2.77 $/gallon

Compressed Natural Gas (CNG) Fuel Costs® 1.57 $/gallon

Biosolids Tipping Fees® 23.75 $/ton

Grit/Grease/Screening Tipping Fees® 33.00 $/ton

Tipping Fee Annual Increase?” 5 %

Fuel Efficiency of Transport Trucks 5 miles/gallon

Roundtrip Distance to Mesa County Landfill 28 miles

CNG Revenue Assumption

Renewable Identification Number (RIN) Value 1.25 $/RIN

Gallons of Gasoline Equivalent Value 1.25 $/gasoline gallon equivalent (GGE)

Labor Cost Assumptions

Labor Average Hourly Rate 46.00 $/hour

Labor Average (O&M Staff) 0.5t01.0% % of capital cost
Notes:

(1) Annual average calculated from 2018 and 2019 Xcel electricity bills.

(2)  Annual average calculated from 2018 and 2019 Ute Water Bills for water line only, fire line = $75/month flat rate.

(3) 2020 Wastewater Budget Review with Mesa County (City provided PowerPoint presentation).

(4)  Grit, grease, screenings use diesel use trucks to haul to landfill. Cost information based on 2019 diesel gallons used for landfill hauling
and 2019 mileage (email correspondence April 4, 2020).

(5) Biosolids hauling uses CNG fueled vehicles. Cost information based on 2019 CNG gallons used for landfill hauling and 2019 mileage
(email correspondence April 23, 2020).

(6) 2020 tipping fees (email correspondence April 23, 2020).

(7) Based on 2019 to 2020 average tipping fee increase.
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1.7 Non-Monetary Criteria

Alternatives were evaluated using typical non-monetary criteria as reflected in your strategic goals and
objectives. For the non-monetary component, five main criteria were identified.

Table1.4  Non-Monetary Criteria

Criterion Definition

Measures each alternative's financial parameters to provide the best
value solution. Fiscal responsibility does not always mean that the
lowest capital cost option is the best solution. The subcriteria
include O&M costs and calculation of the NPV for a 20-year period.

1. Fiscal Responsibility

Measures how each alternative meets the operational requirements
2. Operational Risk and Complexity expressed as ease of operations, process and asset reliability, and
proven nature of technology.

Measures how one alternative meets future growth, regulatory,
planning criteria, and provides level of treatment within existing
fence line of the facility.

3. Flexibility/Adaptability for Future
Uncertainties

Measures the benefit of alternatives based on the energy
consumption or conservation. Measure the beneficial reuse of
natural resources.

4. Community/Environmental Benefit
+ Resource Recovery

Evaluates how well each alternative meets the health and safety
goals of the City. Measures the impact of exposure to raw
wastewater, chemicals, traffic congestion, and exposure to harmful
chemicals as relates to City staff and public.

5. Health and Safety

1.8 Report Organization
This 2020 Master Plan is organized into the following chapters:
Executive Summary.

Chapter 1 - Introduction. This chapter summarizes the history of the Persigo WWTP planning at the
treatment facility and identifies the direction and vision for the 2020 Master Plan. This chapter also
summarizes the financial assumptions used to develop the capital and O&M costs.

Chapter 2 — Wastewater Planning Conditions. This chapter summarizes the wastewater planning
conditions, including the population projections, flow and loading assumptions, and requlatory drivers.

Chapter 3 — Existing Facilities and Capacity Analysis. This chapter defines the existing hydraulic, organic,
and nutrient capacities, as well as the existing unit processes for treatment.

Chapter 4 — Asset Revitalization Projects. This chapter summarizes the projects focused on rehabilitating
and replacing aging infrastructure.

Chapter 5 — Persigo WWTP Alternatives Analysis. This chapter defines the alternatives evaluated, while
developing the 2020 Master Plan.
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Chapter 6 — Biosolids Management. This chapter summarizes the current and future biosolids
management approaches.

Chapter 7 — Supporting Infrastructure and Personnel Facilities. This chapter summarizes the
infrastructure improvements for other facilities unrelated to treatment. This includes the administration
building, electrical equipment, water systems, and other ancillaries.

Chapter 8 — Implementation Plan. This chapter defines the capital improvement plan sequencing and
illustrates the schedule for the various projects.
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Chapter 2
PLANNING AREA CHARACTERISTICS

2.1 Service Area Overview

The Persigo WWTP and collection system service area is defined by the 201 Service Area boundary. As part
of the City's 2020 Comprehensive Plan, the City proposed to modify the 201 boundary to include portions of
the Urban Development Boundary (UDB). The primary modifications occurred in the northwest corner and
in the southeast corner for the service area. This boundary was also coordinated with the Clifton Sanitation
District to avoid extension of the boundary into Clifton's current or proposed service area.

These modifications were proposed for agency approval and formal adoption in early 2021. As of April 2021,
the boundary modifications were pending final agency approval. Due to the timing of the proposed changes
to the UDB and 201 Service Area boundaries, the study area was not modified to align with the revised
boundaries in all locations. This boundary serves as the basis of the 2020 Master Plan for population, flow,
and loading projections. The gross acreage included in the study area is 42,106 acres. The UDB, study area,
and 201 Service Area boundary are illustrated in Figure 2.1.

2.2 Climate and Topography

The climate in Grand Junction is particularly mild and less variable than most of Colorado. Table 2.2
summarizes Grand Junction's monthly and annual average maximum and minimum temperatures and
precipitation data for Grand Junction. The topography varies near Grand Junction as it is bisected by the
Colorado River. Near the river the topography is fairly flat but slopes upwards to the mesas and mountains
that are located outside of town. The Colorado River flows from east to west on the southerly side of Grand
Junction. The confluence with the Gunnison River (running north-south) is in the southern portion of the City.

Table2.1  City of Grand Junction Climate Summary

Maximum Minimum Average Total Average Percent of
Temperature, °F? Temperature, °F® Precipitation, inch® | Total Precipitation
January 36.6 15.9 0.59 7%
February 44.6 233 0.57 7%
March 55.2 31.2 0.81 9%
April 65.2 39.2 0.79 9%
May 75.6 48.2 0.79 9%
June 87.0 57.2 0.44 5%
July 92.9 64.1 0.62 7%
August 89.5 62.0 0.98 11%
September 80.7 53.0 0.95 11%
October 67.3 41.0 0.91 10%
November 51.2 283 0.63 7%
December 38.9 18.6 0.59 7%
Annual 65.4 40.2 8.67 -
Notes:

(1) Data obtained from Western Regional Climate Center website for the Walker Field weather station. https://wrcc.dri.edu/cgi-
bin/cliMAIN.pl?c03488

(2) Average based on data from 1/1/1900 through 6/9/2016.

°F  degrees Fahrenheit
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2.3 Population Estimates

The 2020 Comprehensive Plan estimated population projections for the Persigo WWTP 201 Service Area
boundary through the year 2040. These projections were adopted for the 2020 Master Plan and used to
calculate future flow and loading condition. Table 2.2 shows the projections and compares population
growth to the 2008 Collection System Master Plan (2008 Master Plan).

As evident in Table 2.2, there are significant differences in projections between the 2008 Master Plan and
the 2020 Master Plan. The 2008 Master Plan developed population equivalents based on the projected
residential and employment population through the 2035 planning horizon. The projected total population
equivalent developed was 247,223, with a projected residential population of 201,315. The 2008 projections
are reported in the 2008 Master Plan as being consistent with the City's Comprehensive Plan, which was
developed concurrently. Interim projections were not developed as part of the 2008 effort and additional
detail on development of the 2008 projections is not provided in the 2008 Master Plan. It is unclear from the
available information why the projects developed in the previous plan are higher than the current
projections; however, there is some indication that the projections were developed assuming all available
future land in the service area was "built-out". Wastewater flow for the service area was developed using a
per capita unit flow of 85 gallons per capita per day (gpcd) (average daily annual flow [ADAF]).

Table2.2  Service Area Population Projections

2008 Master Plan Projected 2020 Comprehensive Plan Percent
Population® @ Population Difference
2008 78,150 - -
2020 - 99,819 -
2025 - 103,623 -
2030 - 110,036 -
2035 201,315 117,360 41.7%
2040 - 124,220 -

Notes:
(1) Table TM3-1 and Table TM3-7, 2008 Master Plan (Black and Veatch).
(2) Value represents the existing population in 2008 in population equivalents Table TM3-1, 2008 Master Plan (Black and Veatch).

The 2020 Master Plan has been developed in collaboration with the 2020 Comprehensive Plan efforts, which
calculated an average population increase of approximately 1.1 percent for the 20-year planning period.
Information provided by the State of Colorado Demographers Office was used by the City to calculate
population projections.

Additional scenarios for 1.5 percent annual growth and 2.0 percent annual growth have been developed to aid
City staff in adjusting to changing growth scenarios. These growth scenarios are shown in Figure 2.2 and will be
further discussed in Chapter 8 with regards to prioritized project timing recommendations.
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Figure2.2  Population Growth Scenarios

2.3.1 Future Impacts of Commercial and Industrial Dischargers

The 2008 Master Plan documented large commercial and industrial water users within the service area as
less than 6 percent of the total influent flow to the WWTP. Water use data associated with large users was
not available for this Master Plan. The City has an Industrial Pretreatment Program with discharge limits for
constituents of concerned as outlined in City of Grand Junction Municipal Code 13.04.370, which include
5-day biochemical oxygen demand (BODs), temperature, pH, petroleum, fat, oils, and grease; corrosive
substances; radioactive substances; and others as specified or identified through the discharge permit
application process. A reasonable expectation, based on discussions with operations and City staff, is that
commercial and industrial customers in the service area will continue to grow at a rate proportional to the
anticipated residential growth. Therefore, flow and loading calculations in this 2020 Master Plan were
calculated on a per capita basis and comprise all existing flow sources, including domestic, commercial, and
industrial wastewater. By multiplying the expected future population by combined per capita flows and
loads, future commercial and industrial flows and loads are inherently reflected in the flow and load
projections for the WWTP.

2.4 Influent Flow Projections
For master planning purposes, future projections were developed for the scenarios shown in Table 2.3.

Table2.3  Summary of Projected Flow and Load Conditions

Relevant for demonstrating treatment capacity
with units out of service now and in the future.

ADAF Flow and Loads

Average Daily Maximum Relevant for CDPHE permitting and design
Flow and Loads .
Month Flow (ADMMF) treatment capacity purposes.

Relevant for demonstrating hydraulic treatment

ey AR il and equalization capacity now and in the future.

Relevant for the CDPHE for permitted hydraulic

Peak Hour Flow (PHF) Flow .
treatment capacity purposes.
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Results derived from the flow and load analyses, along with supporting documentation from previous
studies and population projections, are summarized below. Historical data from January 2015 through
December 2019 was used to determine future flow and loading projections.

2.4.1.1 Current Flow

Using influent flow data from 2015 through 2019 as the basis, the current ADAF was determined to equal
8.6 mgd. As a note, flow data from 2020 was not used in the analysis due to the impacts of COVID-19 and
the stay-at-home order issued in 2020.

Figure 2.3 illustrates other critical flow values that are used to calculate the hydraulic peaking factors.
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18 Peak day flow = 20.9 mgd

16

14
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Influent Flow, mgd
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Figure 2.3  Average Day and 30-day Running Average Flows

The historic PHF was recorded as 42 mgd. Based on data analysis and feedback from Persigo staff, this
appears to be an instrumentation limitation which reflects inaccurate flow metering. Therefore, PHFs were
calculated, as shown in Table 2.4, using engineering best judgment, comparison to similar sized facilities,
and previous master planning studies.

Table 2.4 Summary of Historical Flow Conditions and Peaking Factors

Condition Current (mgd) Condition Peaking Factor
ADAF 8.6 ADAF/ADAF 1.0
ADMMF 10 ADMMF | ADAF 117
PDF 20.6 PDF [ ADAF 2.4
PHF 23.2 PHF /| ADAF 2.7
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Operations staff also reported that influent flow is backed up in the collection system to maintain an influent
flow below 20 mgd to the control structure upstream of the primary clarifiers (Control Structure No. 1). After
a review of the historical data, shown in Figure 2.4, and review of previous studies, the project team
recommends using a peak hour flow factor (PHF/ADAF) of 2.7.
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Figure 2.4  Peak Hour Flow 2015 through 2019 with Extreme Rainfall Events

2.4.1.2 Inflow and Infiltration Analysis

A specific inflow and infiltration (I/l) assessment of the collection system was not conducted as part of the
2020 Master Plan. The impacts of I/l are localized across older parts of the City's service area. With the
collection system inspection program and annual rehabilitation efforts, it is expected the I/l impacts will
decrease in the future. For planning purposes, the impacts of I/l have been included in the collection system
modeling and projection of future flows for the treatment plant.

2.4.1.3 Unit Flow Rate Per Capita and Per EQU

Using the current population projections (shown in Table 2.2) and the influent ADAF flow shown in Table 2.4,
a per capita flow of 90.5 gpcd will be used to project future influent flows. The ADMMF per EQU was
calculated as 206 gallons per day (gpd) per EQU.
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2.4.1.4 2040 Projected Flow Conditions

Using the population projections shown in Table 2.2, the calculated unit flow per capita value and the
peaking factors shown in Table 2.4 future influent flow conditions were determined. Figure 2.5. shows the
projected future flows conditions.
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Figure 2.5  Flow Projections through 2040

Projections for the ADMMF condition through 2040 for the population growth scenarios presented in Figure 2.2
and are provided in Figure 2.6. The 2040 ADMMF condition ranges from 12 mgd for an annual population growth
of 0.5 percent to 16.1 mgd for an annual population growth of 2.0 percent.
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Figure 2.6  Flow Projections though 2040 at varying growth scenarios
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2.4.1.5 Buildout Projections

The projected buildout flow was estimated using the 2020 Comprehensive Plan future land use designations
which are illustrated in Figure 2.7 and summarized in Table 2.5. The buildout flow was determined assuming
complete buildout of the future land use areas within the UDB.

Table2.5  Future Land Use Summary

Land Use Category Area, acre® Percent of Total Min DU/Acre® Max DU/Acre®
Rural Residential 3,932 10% 0.2 0.2
Residential Low 12,113 32% 1 55
Residential Medium 5,927 16% 55 12
Residential High 737 2% 12 12
Mixed Use 1,276 3% 12 24
Commercial 3,201 8% - -
Airport 2,607 7% - -
Industrial 3,052 8% - -
Parks and Open Space 5,155 14% - -

Notes:

(1) Based on future land use classifications included in the 2020 Comprehensive Plan.
(2) Provided by City's Community Development staff.

The land use acreages were used to project the future number of dwelling units (DU) within the UDB. For the
residential land use categories, the number of DUs per acre were developed from the conditions established
within the 2020 Comprehensive Plan. DU data was not provided for non-residential land uses so only the
residential categories were used. The buildout population was then calculated by assuming 2.2 people/DU
which is consistent with the TAZ based population projections and provided City planning documents.

Average day annual flows were calculated by multiplying the calculated population by the per capita flow
rate of 90.5 gpcd. It was determined that as residential growth occurs, non-residential growth occurs at the
same pace based on historical data as discussed in Section 2.3.1. Thus, the per capita flow rate can be
multiplied by the build-out population to estimate the buildout ADAF. Based on these calculations the
projected population was calculated to be 250,615, which corresponds to an ADAF of 22.7 mgd. The
corresponding ADMMF, or the hydraulic design capacity for the facility at buildout is 27.2 mgd. A summary
of the DU, population, and flows are included in Table 2.6.

Table 2.6 Build-Out Population and Flow Projections

Rural Residential 3,932 0.2 786 1,730 0.2

Residential Low 12,113 33 39,367 86,608 7.8

Residential Medium 5,927 7.1 41,950 92,290 8.4

Residential High 737 12 8,844 19,457 1.8

Mixed Use 1,276 18 22,968 50,530 4.6

Sub-Totals 23,985 - 113,916 250,615 22.7
Notes:

(1) Based on future land use classifications included in the 2020 Comprehensive Plan.
(2) Based on min/max DUs/acre.
(3) ADAF, projected ADMMF at buildout is 27.2 mgd.
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Figure 2.7 Future Land Use Overview



CITY OF GRAND JUNCTION | 2020 WASTEWATER TREATMENT FACILITIES MASTER PLAN | CHAPTER 2 — PLANNING AREA CHARACTERISTICS

-This Page Intentionally Left Blank-

- oy
2-12 | JULY 2021 | FINAL C CAFTTTN



CHAPTER 2 — PLANNING AREA CHARACTERISTICS | 2020 WASTEWATER TREATMENT FACILITIES MASTER PLAN | CITY OF GRAND JUNCTION

2.4.2 Influent Load Projections

Influent loading conditions were determined for BODs, total suspended solids (TSS), and ammonia using
historical influent data and the population and flow projections above.

2.4.3 Current Influent Loads

The City provide four years of influent wastewater loads and calculated design concentrations for BODs,
TSS, and ammonia (NHs-N) are summarized in Table 2.7.

Table2.7  Influent Flows, Loads, and Design Concentrations )

Parameter ‘ Influent Loading (ADMMF) (ppd) | Concentration (mg/L)
BODs, ppd 22,130 265
TSS, ppd 22,271 266
NH4-N, ppd 2,619 313

Notes:
(1) Values are derived from data collected by plant operations staff, unless otherwise noted.
mg/L  milligrams per liter

2.4.4 Per Capita and EQU Loading Rates

Based on the current 2020 loading conditions and the current population, Table 2.8 illustrates the calculated
unit loading per capita rates that were used to compare the loading at the Persigo WWTP with industry
standard loading.

When benchmarking these unit loading per capita rates against the Water Environment Federation's (WEF)
"Design of Water Resource Recovery Facilities Manual of Practice (MOP) No. 8.", the City's wastewater
loading appears to be in the typical range for other wastewater utilities.
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