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Executive Summary

The University of Washington (UW) Energy Renewal Plan (ERP) lays out a plan for
implementing the long-term goal of decarbonizing the UW Campus. The ERP
provides a phased decarbonization of UW’s campus utility and energy
infrastructure, with the goal of significantly reducing greenhouse gas emissions
(GHG).

To fulfill the goals of UW'’s Energy Strategy, the current campus heating system
using fossil fuel-based combustion boilers with steam distribution to the buildings
will be transitioned to an electrified system that uses heat pump technology to
recover energy from sources within and adjacent to the campus and distribute the
energy to the campus buildings through a new medium-temperature hot water
system.

This Phase Ill report represents the culmination of the ERP process, building on the
work presented in the Phase | Baseline Assessment Report issued on February 16,
2024, and Phase Il Project Identification Report issued on December 20, 20242 The
Phase Ill report documents an implementation plan, including funding and debt
pathways, and project schedules.

The goals of the Phase Ill Implementation Plan included:

e Documenting potential schedules of project work.

¢ lIdentifying outside funding opportunities and the necessary steps to secure
them.

e Identifying a plan for completing projects with alternate funding pathways
including sources of debt and public-private partnerships (P3s).

e Performing lifecycle cost analyses to compare the ERP and business-as-usual
(BAU) costs under multiple funding scenarios.

" See the Phase | report for an analysis of the existing and future campus load characteristics and a
discussion of concepts explored in the Phase Il Project Identification and Prioritization Report.

2 See the Phase Il report for detailed description of projects included in the ERP that form the basis for
the Phase Ill Implementation Plan.
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Lifecycle cost analyses were performed for the following funding scenarios:

e Scenario 1(S1) — Four Biennia Funding Period (Average $454M [ Biennia)
e Scenario 2 (S2) — Five Biennia Funding Period (Average $377M / Biennia)
o Scenario 3 (S3) — Eight Biennia Funding Period (Average $250M / Biennia)

e Scenario 4 (S4) - Seven Biennia Funding Period with P3 Partnerships (Average
$247M [ Biennia)

These scenarios were developed in collaboration with UW to develop an array of
timelines based on potential state funding schedules. The shorter Biennia Funding
scenarios require higher levels of investment per period.

Figure 1.0-1illustrates a comparison between the ERP and BAU cases with
representative ongoing operational and renewal costs associated with each. The
duration of the life cycle cost analysis extends 50 years.

NPV Comparison for All Scenarios (in millions)

$2,360m $2.309m $2,280m $2.254m $2,232m
|

$696m

$1329m $1,300m $1,260m $1.127m
€425 m
§$122m-_
/| yd ~ /
$106m-" $100m~ $99m~ $100m-~
$464m $464m $460m
$1,119m
$41m

$30m $34m $37m
$380m $381m $390m $386m

$120m

BAU NPV @ 5% 514 Biennia 52 5 Biennia 53 8 Biennia 54 7 Biennia (P3)
Avg: $454M / Biennia Avg: $377M / Biennia Avg: $250M / Biennia Avg: $247M / Biennia

BAU Utility Cost W BAU O&M W BAU R&R after 2085 BAU Debt Service ERP Scenario Utility Cost

W ERP Scenario Cost of Carbon W ERP Scenario O8M B ERP Scenario R&R P3 Total Availability Payments CCA Funding

Figure 1.0-1: Net Present Value (NPV) comparison of the
Business-As-Usual (BAU) case to the ERP under four varying funding timeline scenarios.

It can be seen from Figure 1.0-1 that each of the ERP funding scenarios have
positive net present values relative to the BAU. Refer to Section 4, Financial
Modeling, for details on assumptions and data sources. An important metric for this
analysis is the incremental NPV cost of the proposed plan relative to the carbon
emissions being offset over the life of the study. The resulting value is $147 /
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MTCO2e avoided. As a point of comparison, the University of California system
requires their energy projects to be evaluated with an equity-weighted social cost
of carbon factor of $265/MTCO2e (as of 2025 and escalated 1.5% annually), so the
UW Energy Renewal Plan compares favorably (lower cost / higher effectiveness).
Refer to Section 5 Life Cycle Cost Analysis for additional detail.

Annual utility costs are presented in Table 1.0-1, showing that once the ERP

systems are fully implemented, a utility cost savings of approximately $5.5 million
per year will be realized comparing the ERP with conventional natural gas (NG) to
the BAU with conventional NG. Greenhouse gas emission reductions for the ERP
compared to the BAU using conventional natural gas are shown in Table 1.0-2. Refer
to section 5.0, Life Cycle Cost Analysis, for additional details.

Table 1.0-1: Annual Utility Cost Summary for the year 2050 in 2024 dollars.
Costs are Normalized Against 13,700,000 Square Feet (SF) of Buildings Connected to WCUP and PP

Annual $/sf

ERP with Conventional NG $ 13,355,517 | $ 0.97
ERP with Renewable NG $ 14,893,326 | $ 1.12
BAU with Conventional NG $ 18,879,396 | $ 1.38
BAU with Renewable NG $ 27,345,562 | $ 2.00

Table 1.0-2: Annual Greenhouse Gas Emission Summary.

Annual MTONs CO2 Notes

Contiguous campus. Includes gas
consumption at buildings and emissions
from process steam which remains on
natural gas. Does not take credit for
BAU Campus 80,800 [renewable natural gas.

ERP Campus 23,692

First costs (in 2024 dollars) used for determining the funding requirements are
shown in Table 1.0-3. These dollar amounts do not directly compare to the funding
schedule values since they are in present day dollars and the funding requirement
increases over time due to escalation. These costs have been divided into categories
based on the following critical areas of need for the campus:

e Decarbonization of campus energy systems (P3 opportunities segregated)

Electrical system upgrades to meet the needs of a tier-one research university

e Climate adaptation to address the impact of rising summer temperatures

mm b Affiliated UNIVERSITY OF WASHINGTON
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Table 1.0-3: First Costs for the Energy Renewal Plan (in 2024 Dollars)

Public-Private Electrical System

Upgrades

Decarbonization  Partnership
Opportunities

Climate Adaptation

$1,183 million $179 million $50 million $178 million

The first cost data provided in Table 1.0-2 defines the relative amounts being
invested for each category. However, all analyses of lifecycle costs and funding
plans are based on the total scope, including each of the categories above.

Table 1.0-4 shows the anticipated financing required for different funding scenarios
in each biennium appropriation cycle, based on accomplishing all of the projects
associated with the costs in Table 1.0-3. Refer to section 3.0 Implementation Plan
and Appendix 10.4.1 for details on which projects are associated with these funding
cycles.

Table 1.0-4: Funding Cycle Appropriations

Funding Scenario 1: Scenario 2: Scenario 3: Scenario 4:
Cycle Four Biennia Five Biennia Eight Biennia Seven Biennia

2025-2027 $292.6 million* $292.6 million* $292.6 million* $292.6 million*
2027-2029 $701,378,783 $433,346,589 $244,363,826 $244,083,918
2029-2031 $613,438,773 $436,853,076 $294,094,771 $295,957,265
2031-2033 $208,730,806 $271,249,040 $270,674,500 $281,006,700
2033-2035 $452,467,620 $279,924,844 $274,277,272
2035-2037 $279,938,183 $178,269,938
2037-2039 $270,349,261 $159,510,416
2039-2041 $66,165,944
Totals $1,816,148,363 $1,886,516,326 $1,998,111,328 $1,725,705,509
*Notes:

The 2025-2027 funding cycle occurred early during the creation of this report. The ERP team supported UW in
developing a group of projects (including budget and schedule) for this funding cycle. Refer to section 3.2.1for
additional details on this first phase of the project.
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Based on assessments of IRA tax credit eligibility for the projects developed for the
ERP, the potential tax credit estimate for the project has a low range estimate of
$3.5 million and a high range estimate of $27.7 million, depending on the project
factors described in this report. Refer to section 4.0, Financial Modeling and section
6.0, Funding Guidance for additional details.

The Energy Renewal Program is anticipated to begin design in late 2025 upon
receipt of capital from the first biennium funding period. Based on schedules
developed as part of this report (refer to Appendix 10.4, Project Preliminary
Milestone Schedules), the ERP could be completed as soon as 2034, in the fastest
Funding Scenario 1 (Four Biennium funding cycles). Conversely, the longest timeline
is shown in Funding Scenario 3 (Eight Biennium funding cycles) would be completed
in 2042.

Figure 1.0-2 shows a partial snapshot of the schedule for Funding Scenario 1 as an
example. Refer to section 3.0, Implementation Plan, for more details on other
scenarios, individual projects, and sequencing activities. Refer to Appendix 10.4 for
high-level and detailed milestone schedules.

Calendar Year
2025 2026 2027 2028 2029 2030 2031 2032
F—%292M ——F——%70M —}——%613M ———%209M —

27-29 Funding 25-31Funding 31-33 Funding
Plant - = . w . .
Improvements : _ “.
Renewal PP Boiler Renewal PP Boiler Renewal Chillers
25-27 Funding
Renewal Chillers Renewal Chillers 31-33 Funding
. . P-3 WCUP CH5 - .
. P-4 WCUP
. . P-5 CCW TES Tank . .
. —. P-9 PP CCW Sec Pumps . .

. . . P-14 PP Controls

Figure 1.0-2: Excerpt of a high-level Energy Renewal
Plan schedule and funding plan. Refer to Appendix 10.4 for the full set of schedule scenarios.
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Introduction

Project Definition and Goals

The University of Washington (UW) Energy Renewal Plan (ERP) aims to advance
concepts developed from studies dating back to 2009 into a set of actionable plans
that will meet the long-term goal of decarbonizing the UW campus. Plans will
address items like budgeting, funding, and logistics.

This report documents the work completed during Phase Ill of the ERP process.
Phase Ill evaluated various scenarios for phasing the work based on such issues as
logical workflow, impacts on campus life, and funding opportunities. This report
identifies an implementation plan and schedule for achieving the University’s goals
and defines a budget, funding plan, and anticipated construction duration for the
combined scenarios.

The primary drivers for this report include:

e Delivering projects identified in the Phase Il report, which will provide reliable
and resilient thermal and electrical utilities to the campus.

e Maximizing funding from outside sources to reduce the need for state funding
and required debt issuance.

e Continued commitment from UW students, faculty, and administration to be
leaders in the reduction of greenhouse gas emissions on college campuses.

e Compliance with Washington State House Bill 1390, which requires the
development of a plan to decarbonize district heating systems by 2050.

e The Phase | report, issued on February 16, 2024, which provided the baseline
assessment of existing conditions.

The UW Campus includes buildings owned and leased beyond the footprint of what
is traditionally considered the UW campus. The ERP excludes leased buildings,
undeveloped sections of the East Campus, Husky Stadium, and other properties
outside an agreed-upon proximity to existing district energy utilities. Refer to
Appendix 9.2 in the Phase Il report for a site plan of buildings excluded from the
study and those identified as provisioned for future connection (e.g.,
housing/athletics, facilities with stand-alone systems).

UNIVERSITY OF WASHINGTON
ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT

12.20.2024 « PAGE | 6



/=

2.2

2.3

== | Affiliated
== I Engineers

Integration with the Building Renewal Plan
(BRP)

The University engaged a separate team, led by Miller Hull, to generate a Building
Renewal Plan (BRP) for prioritizing the removal, renovation, or replacement of
existing buildings. This study primarily focused on optimizing the utilization of
campus building stock and reducing deferred maintenance of existing facilities to an
acceptable level. The ERP and BRP teams coordinated efforts through a series of
workshops that informed prioritization needs for deferred maintenance and the
campus energy system transition.

While ERP-related work is considered the near-term funding priority for the
campus, remodeling, renovation, and replacement projects may occur during
ongoing ERP work. Together, the ERP and BRP teams determined how to
incorporate the mechanical systems renovations into the early building work,
allowing for integration with minimal disruption once the ERP systems are available
in the building.

Refer to Appendix 10.2 for specific details on the BRP and ERP efforts.

Background

In addition to the work documented in the Phase | Baseline Assessment report, the
following studies, assessments, and reports inform the history of campus
infrastructure and building master plans for the ERP study:

e 201 University of Washington South of Pacific Avenue Master Infrastructure
Review

e 2014 University of Washington Hot Water Conversion Study

e 2017 University of Washington Hot Water Conversion Study: Phase |l
e 2016 South Campus Study

e 2019 University of Washington Seattle Campus Master Plan

e 2021-22 ISES Facilities Condition Assessment

e 2022 Utilities Infrastructure Assessment

e UW Cultural Resources Report
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Process and Collaboration with University of
Washington Staff

The University of Washington supported the planning effort with a highly
developed oversight and governance structure, dedicated staff providing daily
direction and oversight, and Project Working Teams.

Project Working Teams (PWTs) supported knowledge transfer, data gathering,
review of proposed concepts, task prioritization, and outreach strategy formation
for external entities. Both the ERP consulting team and the UW internal team of
experts were integrated into the PWTs. These teams met regularly from the
baseline assessment through the project identification phase with a focus on:

e Funding and Financing

e Central Plant, Thermal Energy Storage, and Distribution

e Thermal Transfer (Lake Interface and Sewer Heat Recovery)

e Buildings

o Electrification

The University’s internal team of experts included staff with experience in
operations, engineering, sustainability, energy conservation, data management, and
transitioning university campuses from steam to hot water. The ERP consulting
team consisted of firms with specialty knowledge and experience, including:

o Affiliated Engineers, Inc. (AEl) - Prime consultant and mechanical and electrical
master planning and engineering

e KPFF - Civil engineering and site utilities planning

e Whiting-Turner (W-T) - Cost estimating, phasing, and logistics analysis

e Shannon & Wilson (S&W) - Lake water technical and permitting specialists

e Ernst & Young (EY) - Financial analysis and funding plans

e Makai Ocean Engineering - Subject matter experts in pipeline design for lakes
and oceans

e Rolluda Architects - Architectural and site development concepts and campus
planning
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Commonly Used Terms

Campus Cooling Water
(ccw)

Term used to refer to the existing district cooling system
on the UW campus.

Coefficient of Performance
(cop)

Measure of system efficiency. For chillers and heat
recovery chillers, it is the ratio of useful heating provided
to work (energy) required. Higher COPs are more energy
efficient.

East Receiving Station (ERS)

Electrical distribution point located at the Power Plant.

Heat Recovery Chiller (HRC)

A device that can produce useful heating and cooling in
the form of heated or cooled water at a campus scale.

Inflation Reduction Act (IRA)

A federal law established in 2022 to increase investment in
domestic energy production and promote clean energy.

MBH

1,000 British Thermal Units (BTUs), an imperial unit
measurement of heat energy. MBH is commonly used in
heating applications to quantify thermal energy and
evaluate energy consumption and efficiency.

Magnusson Health Science
Center (MHSC)

A science complex made up of many buildings, located
adjacent to the Medical Center.

Megawatt (MW)

An International System (SI) measurement of power,
typically used for electrical systems (1MW =1,000
Kilowatts = 1,000,000 Watts).

Megawatts thermal (MWth)

Measurement of thermal power. The “th” is used as a
clarifier to denote heat rather than electrical.

Primary Heating Water
(PHW)

Term used to refer to the new district heating system on
the UW campus.

Power Plant (PP)

The original central utility plant, located on the east side of
campus.

University of Washington
Medical Center (UWMC()

The University of Washington’s healthcare facility.

West Campus Utility Plant
(WCUP)

The most recent campus utility plant, located on the west
side of campus serving facilities with critical cooling loads.

West Receiving Station
(WRS)

UNIVERSITY OF WASHINGTON
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Implementation Plan

The following section identifies implementation scenarios and schedules for
achieving the University’s goals in developing the final implementation plan.
Budgets, funding plans, and anticipated construction durations for the scenarios are
also presented. The projects that make up this plan are defined in the Phase ||
Project Identification report.

Phasing of the projects must ensure occupied buildings have heating and cooling
available and disruptions to campus operations are minimized. This detailed effort is
beyond the scope of this study.

This plan was developed in coordination with Building Renewal efforts across
campus. Refer to Appendix 10.2, Building Renewal Plan Integration, for more details.

Project Sequencing

Due to the uncertainty surrounding what level of funding will be available from the
state per biennium, multiple scenarios for project sequencing / funding were
developed to give a range of possibilities once there is more clarity.

The sequence of project work across each scenario is driven by some key factors:

e The University’s desire to re-use existing tunnels for hot water distribution
where possible.

e Extended permit durations associated with the Lake Water Interface project.

e Reliability and redundancy requirements for critical buildings in the South of
Pacific region.

The reuse of the existing tunnels has the largest impact on the work sequence due
to the need to remove and replace existing heating and cooling piping services with
new services in the same position. Further, this drives the need for buildings to be
converted as the distribution work occurs. New heating systems will also need to be
placed to serve the buildings along the tunnel’s route.

Alternate project scenarios focusing on buried piping rather than tunnel reuse were
studied from a cost standpoint but have not been evaluated for their impact on the
project schedule. Overall, buried piping implementation offers greater flexibility. The
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buried piping would run parallel to the tunnel’s existing piping, removing the
dependency between the building conversion effort and the distribution’s
installation.

The project sequence begins with plant enhancements, followed by the distribution
and building conversion work, which progresses from the buildings nearest to the
plants to those farthest away. Implementation of the two energy sources, Lake
Interface and Sewer Heat Recovery is prioritized earlier in the project sequences.
The final phases of the project sequences involve completing the distribution and
building conversions along the central arteries of the campus and addressing
elements that will eliminate the remaining 10-20% of fossil fuel usage associated
with the heating systems.

For more details on the timing associated with each project, Table 3.1-1 provides a
list of projects included within each biennium across the four funding scenarios.
Refer to Appendix 10.4, Project Preliminary Milestone Schedules, for project
schedules, including more specific dates and a breakdown of pre-construction and
construction activities.

Table 3.1-1: Funding Cycle and Project Completion Years for ERP Project Elements

Scenario 3:

Scenario 4:

Project Project Scenario 1: Scenario 2: Eight Seven
# Description Four Biennia Five Biennia -Igmt . .
Biennia Biennia
Equipment o . Funded: 2027, Funded: 2029, Funded: 2027, Funded: 2029,
R | Existing Boiler 2029, 2031 2031,2033 2035, 2037 2031,2033
enewa Replacements | Complete: 2028, | Complete: 2030, | Complete: 2028, | Complete: 2030,
2030, 2032 2032,2034 2036, 2038 2032,2034
Eauioment | ooung Chiller | gynded: 2027, | Funded:2029, | Funded:2035 |  Funded: 2031,
q”'pmerl' and Cooling 2029 2031 2037 2033
Renewa Tower Complete: 2028, | Complete: 2030, | Complete: 2036, | Complete: 2032,
Replacements 2030 2032 2038 2034
Convert CCW
P-1 to Year-Round Funded: ~2029 Funded: 2027 Funded: 2027 Funded: 2027
Operation Complete: 2031 Complete: 2029 Complete: 2029 Complete: 2029
Power Plant
P-2 Add CH-8 and Funded: 2031 Funded: 2033 Funded: 2037 Funded: 2031
CT-14 Complete: 2034 Complete: 2036 Complete: 2040 Complete: 2034
P-3 WCUP CH-5 Funded: 2025 Funded: 2025 Funded: 2025 Funded: 2025
and CT-5 Complete: 2028 | Complete:2028 | Complete:2028 | Complete: 2028
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Project

#

P-4

Table 3.1-1: Funding Cycle and Project Completion Years for ERP Project Elements

Project
Description

WCUP Annex

Scenario 1:

Four Biennia

Funded: 2025
Complete: 2030

Scenario 2:
Five Biennia

Funded: 2025
Complete: 2030

Scenario 3:
Eight
Biennia
Funded: 2025
Complete: 2030

Scenario 4:
Seven
Biennia

Funded: 2025
Complete: 2030

P-5

CCW TES
Tank

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

P-6

PHW TES
Tank

Funded: 2029
Complete: 2032

Funded: 2031
Complete: 2034

Funded: 2031
Complete: 2034

Funded: 2029
Complete: 2032

p-7

WCUP HRCs
and Cooling
Towers

Funded: 2029
Complete: 2032

Funded: 2029
Complete: 2032

Funded: 2029
Complete: 2032

Funded: 2029
Complete: 2032

P-8

Power Plant
Heat Recovery
Chillers

Funded: 2027
Complete: 2031

Funded: 2031
Complete: 2035

Funded: 2031
Complete: 2035

Funded: 2031
Complete: 2035

P-9

CCW Header
and Secondary
Pumping
System

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

P-10

Power Plant
PHW System

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

P-1

PP Electric
Boilers and
Emergency
Generator
Heat Recovery

Funded: 2031
Complete: 2035

Funded: 2033
Complete: 2037

Funded: 2039
Complete: 2043

Funded: 2033
Complete: 2037

P-12

WCUP Electric
Boilers

Funded: 2031
Complete: 2034

Funded: 2033
Complete: 2036

Funded: 2039
Complete: 2042

Funded: 2033
Complete: 2036

WCUP
Generators

Funded: 2031
Complete: 2034

Funded: 2033
Complete: 2036

Funded: 2039
Complete: 2042

Funded: 2031
Complete: 2034

P-14

PP Controls
Upgrades

Funded: 2025
Complete: 2028

Funded: 2025
Complete: 2028

Funded: 2025
Complete: 2028

Funded: 2025
Complete: 2028

E-1

uw
Substation

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030
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Table 3.1-1: Funding Cycle and Project Completion Years for ERP Project Elements

Scenario 3:

Scenario 4:

Project Project Scenario 1: Scenario 2: .
. . . . . . Eight Seven
# Description Four Biennia Five Biennia . 2. ..
Biennia Biennia
£ EE dRé';‘(g rz:z Funded:2025 | Funded:2025 | Funded:2025 | Funded:2025
P Complete: 2029 Complete: 2029 Complete: 2029 Complete: 2029
Feeders
Chiller
B-1 Replacements Funded: 2031 Funded: 2033 Funded: 2037 Funded: 2035
- South of Complete: 2035 Complete: 2037 Complete: 2041 Complete: 2039
Pacific
Chiller . . . .
B-1 Replacements Funded: 2031 Funded: 2033 Funded: 2037 Funded: 2035
~ Central Complete: 2035 Complete: 2037 Complete: 2041 Complete: 2039
Chiller ded: ded: ded: ded:
B-1 Replacements Funded: 2031 Funded: 2033 Funded: 2037 Funded: 2035
_ North Complete: 2035 Complete: 2037 Complete: 2041 Complete: 2039
Building PHW
B-8.910 Concveerzzglns - Funded: 2029 Funded: 2033 Funded: 2033 Funded: 2033
= Complete: 2032 Complete: 2036 Complete: 2036 Complete: 2036
Campus West
Tunnel
Building PHW
B-8.910 Conversions - Funded: 2027 Funded: 2027 Funded: 2037 Funded: 2037
= Central/Lower | Complete: 2030 Complete: 2030 Complete: 2040 Complete: 2040
Campus
8.8.910 Eﬂiﬂ:‘gg?g Funded: 2029 Funded: 2031 Funded: 2033 Funded: 2031
= Complete: 2032 Complete: 2034 Complete: 2036 Complete: 2034
East Campus
B-8.9.10 EER&%EESVY Funded: 2029 Funded: 2027 Funded: 2029 Funded: 2029
= Complete: 2033 Complete: 2031 Complete: 2033 Complete: 2033
North Campus
Building PHW
B-8.910 Conversions - Funded: 2029 Funded: 2033 Funded: 2027 Funded: 2027
= South from Complete: 2033 Complete: 2036 Complete: 2030 Complete: 2030
Power Plant
Building PHW
B-8.910 Conversions - Funded: 2027 Funded: 2027 Funded: 2035 Funded: 2035
= South from Complete: 2030 Complete: 2030 Complete: 2039 Complete: 2039
WCUP
8.8.910 Eg:ﬂggg;;‘g Funded:2027 | Funded:2027 | Funded: 2027 Funded: 2027
= Complete: 2030 Complete: 2030 Complete: 2030 Complete: 2030
West Campus
B-6 Energy Funded: 2027 Funded: 2029 Funded: 2035 Funded: 2027
Metering Complete: 2029 Complete: 2031 Complete: 2037 Complete: 2029
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Table 3.1-1: Funding Cycle and Project Completion Years for ERP Project Elements

Scenario 4:
Seven
Biennia

Scenario 3:
Eight
Biennia

Scenario 2:
Five Biennia

Project Project Scenario 1:

# Description Four Biennia

/=

B-1

Satellite
Steam Plants

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Lake Water
Interface

Funded: 2027
Complete: 2032

Funded: 2027
Complete: 2032

Funded: 2029
Complete: 2034

Funded: N/A
Complete: 2033

S-2

Sewer Heat
Recovery

Funded: 2027
Complete: 2030

Funded: 2027
Complete: 2030

Funded: 2027
Complete: 2030

Funded: N/A
Complete: 2032

D-CA1

Central
Campus Piping

Funded: 2029
Complete: 2033

Funded: 2029
Complete: 2033

Funded: 2033
Complete: 2037

Funded: 2033
Complete: 2037

D-C-2

Central
Campus Piping
West Tunnel

Funded: 2031
Complete: 2034

Funded: 2033
Complete: 2036

Funded: 2037
Complete: 2040

Funded: 2037
Complete: 2040

D-N-1

North Campus
Piping

Funded: 2029
Complete: 2033

Funded: 2027
Complete: 2031

Funded: 2029
Complete: 2033

Funded: 2029
Complete: 2033

D-S-1

WCUP to
South Campus
Piping

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

Funded: 2027
Complete: 2031

D-S-2

PP to South
Campus Piping

Funded: 2029
Complete: 2033

Funded: 2033
Complete: 2037

Funded: 2035
Complete: 2039

Funded: 2035
Complete: 2039

West Campus
Piping

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030

Funded: 2025
Complete: 2030

D-W-2

Sewer Heat
Recovery
Piping

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

Funded: 2025
Complete: 2029

D-E-1

Piping from
PP to East and
SE Campus

Funded: 2027
Complete: 2032

Funded: 2031
Complete: 2036

Funded: 2033
Complete: 2038

Funded: 2031
Complete: 2036

*Notes:

The 2025-2027 funding cycle occurred during the creation of this report. The ERP team supported the
University of Washington in developing a group of projects (including budget and schedule) for this funding
cycle. Additional project design scope associated with Power Plant upgrades will be pulled forward as part of
the P-5 CCW TES tank project to maintain the project schedule, with the additional cost being requested in the
2027-2029 biennium funding cycle. Refer to section 3.2.1 for additional details on this first phase of the project.
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3.2 Biennium Funding Requests

Table 3.2-1 shows the anticipated financing required for different funding and debt
scenarios in each biennium appropriation cycle.

Table 3.2-1: Funding Cycle Appropriations

Funding Scenario 1: Scenario 2: Scenario 3: Scenario 4:
Cycle Four Biennia Five Biennia Eight Biennia Seven Biennia

2025-2027 $292.6 million* $292.6million* $292.6million* $292.6million*
2027-2029 $701,378,783 $433,346,589 $244,363,826 $244,083,918
2029-2031 $613,438,773 $436,853,076 $294,094,771 $295,957,265
2031-2033 $208,730,806 $271,249,040 $270,674,500 $281,006,700
2033-2035 $452,467,620 $279,924,844 $274,277,272
2035-2037 $279,938,183 $178,269,938
2037-2039 $270,349,261 $159,510,416
2039-2041 $66,165,944
Totals $1,816,148,363 $1,886,516,326 $1,998,111,328 $1,725,705,509
*Notes:

The 2025-2027 funding cycle occurred early during the creation of this report. The ERP team supported UW in
developing a group of projects (including budget and schedule) for this funding cycle. Refer to section 3.2.1for
additional details on this first phase of the project.

3.2.1 2025-2027 Biennium Funding Request

The 2025-2027 funding cycle occurred during the early phases of the creation of this
report. The ERP team supported the University of Washington in developing a
group of projects (including budget and schedule) for this funding cycle.

The funding amounts requested for the projects in this cycle are shown in Table
3.2.1-1. Due to the timing of this request being in advance of finalized conceptual
estimates for the project scope developed in the Phase Il Project Identification

report, preliminary estimates were utilized. These individual project costs do not

W
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necessarily match the final estimates developed as part of Phase Il and Ill, and some

reallocation of funding between the projects will be required.

2025-2027
Project #

Table 3.2.1-1: 2025-2027 ERP Funding Requests

Project Title

Chilled Water Thermal Energy

Elements of this project
are now represented in
projects P-5, P-9, and B-1.

1 St $73.3 million Timing of this project will
orage require additional funding
in the 27-29 biennium to
complete.
2 Power Plant Boiler Removal $2 million IS)(_:(;pe 's incorporated into
Scope is incorporated into
. _— - D-W-1. Additional funding
3 Micro-district West Campus $76.4 million will be required in the 27-
29 biennium.
Scope is incorporated into
. — - - D-S-1. Additional funding
4 Micro-district South of Pacific $31.1 million will be required in the 27-
29 biennium.
S Heat R Sit is i i
5 ewer ea. .ecovery ite $14.7 million Scope is incorporated into
Piping D-W-2.
Scope is incorporated into
WCUP Heating System - iti i
6 g oy $28.6 million P .4. Addlthnal fundlng
Improvements will be required in the 27-
29 biennium.
o ) Scope is incorporated into
West Receiving Station E-1. Final amount is
7 Electrical Infrastructure $50.1 million dependent upon
Upgrade negotiations with SCL for
cost-sharing.
8 Chiller Installation $13.5 million ;c_gpe is incorporated into
District Energy - Scope is incorporated into
9 . . 1.9 mill
Standards/Basis of Design 319 million P-1.
10 Lake Interface Advancement $1 million §E1ope 's incorporated into
Total $292.6 million
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Project Delivery Methods

Several delivery methods are available for executing projects defined in the ERP.
The methods employed will depend on how much risk the University is willing to
accept in the overall project cost weighed against the authority the University will
have in the design.

The following sections provide considerations for each of the likely project delivery
methods, from the highest level of financial risk and authority in design to the
lowest level of financial risk and authority.

Design-Bid-Build

Design-Bid-Build gives the University the most design authority, defining precisely
the project requirements. However, with no contractor involvement during the
design stage or ahead of the bid process, there is a much higher risk of construction
cost escalation.

The University hires the architect/engineer during pre-construction, and the
contractor is awarded through the bid process. During the bid process, the low-bid
contractor is required to be selected. Since no budgetary feedback is provided prior
to finalizing the design, there is a risk that all bids may exceed the project budget.

This delivery method is typically used on technically complex projects with a
straightforward execution.

General Contractor / Construction Manager (GC/CM)

The General Contractor/Construction Manager delivery method involves selecting
the architect/engineer during pre-construction and bringing the general contractor
on board early in the design process. This method provides the University with a
high level of design authority. Moreover, contractor involvement during the design
stage provides value in constructability feedback, alternative cost-effective
solutions, and the early cost estimating stage, helping to reduce the risk of high
construction costs.

This method should be used for projects requiring significant contractor input
during design. Trade partners can be brought on board early if the value of the work
exceeds $3 million.
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Progressive Design-Build

The Progressive Design-Build delivery method traditionally involves hiring the
general contractor and architect as a team during pre-construction and then
selecting the engineering team alongside the University. For the ERP, the general
contractor and engineering team should be selected as a team to streamline the
process. The project definition can be kept fairly high-level as the design-build team
will be heavily involved with the Owner in the definition of the project within the
budgetary constraints.

During the design process, the design team working under the contractor develops
the design to an adequate level to help define the contract’s Guaranteed Maximum
Price (GMP). This method provides a reasonable level of design authority to the
University, though the contractor has more authority in defining the quality of
materials used. The GMP provides a level of certainty regarding the total project
cost for the University.

The scope must be flexible in this method if the contingency is exhausted. In recent
years, a high rate of projects has been delivered on the UW campus using this
method. The University has seen value in having cost certainty while maintaining
flexibility on scope and schedule.

This method should be used for projects requiring significant contractor input
during design. Trade partners can be brought on board early if the value of the work
exceeds $3 million.

Traditional Design-Build

The Traditional Design-Build delivery method involves hiring the general contractor
and architectural/engineering team during pre-construction. A more specific project
definition is required with the traditional method compared to the progressive
design-build delivery method since the design-build team will set the GMP at the
time of selection rather than develop alongside the Owner.

This method provides a low level of authority for the University in setting project
criteria and is more heavily focused on meeting a set budget determined at an
earlier stage in the project than progressive design-build.
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Recent history at the UW has seen this method rarely being used. It is not
anticipated to offer advantages over other delivery methods and is not
recommended for any of the projects associated with the ERP.

Public-Private Partnership (P3)

The Public-Private Partnership (P3) delivery method involves selecting a private
developer to engage in a contract whereby the University agrees to pay a
commodity rate for energy delivered by the developer’s project. This commodity
rate is set at a value that allows the developer to recoup their development,
maintenance, and utility costs while also earning a profit.

While this method provides the University with a low level of design authority, it
offers a high level of cost certainty and scope flexibility. Performance specifications
for schedule, efficiency, performance, and reliability would be set as part of the
advertisement to developers. The UW has used this delivery method on recent
projects (e.g., Benjamin Hall).

The P3 method is recommended for its potential benefits as an alternate financing
strategy for certain projects.

Public-Public-Partnership

Although similar to the P3 delivery method, the Public-Public-Partnership method
involves an agreement between the University and another public entity. Regarding
UW'’s ERP projects, this method only applies to the E-1 UW Substation scope of
work as an agreement between UW and Seattle City Light.

UW will negotiate an electrical utility rate with Seattle City Light for the power
provided by the improved UW Substation system. This rate will cover the cost of
power delivery, the development of the UW Substation site, and any renewal costs
that will be realized over the life of the system.

Recommendations

Table 3.3-1 provides a recommended list of project delivery method options for each
project (as defined in Phase Il Project Identification report). These recommendations
are based on optimizing the benefits of the delivery methods outlined above per the
specific project characteristics and constraints.
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Table 3.3-1: Recommended Project Delivery Methods by Project

Recommended Project Delivery Methods

o o
T o 4 -
o g = S5 %
c ‘5 c a ‘O-J
o 0 i=) v c
g 8 2 2 £
g > 3 )
Project g = a o
Project Name
B-1 Chiller Replacements v v
B-6 Metering Program v v
B-8,9,10 | HHW Conversions v v
B-1 Local Satellite Steam Plants v v
D-X Distribution Piping Scope - All v v
E-1 UW Substation v v v
E-2 PP Ring Bus & Express Feeders v v
Convert CCW to Year-round
P-1 Operation v v
P-2 Add CH-8_CT-14 v
P-3 WCUP CH5 & CT v v
P-4 WCUP Annex v v
P-5 CCW TES Tank v v
P-6 PHW TES Tank v v
P-7 WCUP HRCs and Cooling Tower v v
P-8 Power Plant Heat Recovery Chillers v v
CCW Header and Secondary Pumping
P-9 System v v
P-10 Power Plant PHW System v v
P-1 PP Elec. Boilers & EM Gen Heat Rec. v v
P-12 WCUP Electric Boilers v v
P-13 WCUP Generators v v v
P-14 PP Controls Upgrades v v
s-1 Lake Interface System v v v
S-2 Sewer Heat Recovery Equipment Bldg. v v v
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3.4 ERP Program Integration and Oversight

The scope of work for UW'’s Energy Renewal Plan is large, multifaceted, and will
likely involve numerous Contractors and Engineers to complete over the 10-year
timeframe. In order to provide integration and consistency in design standards and
construction methods, it is recommended that the University select an entity to
oversee the projects across the UW campus. This firm would be responsible for:

1. Providing a staff of design and construction professionals with experience in
implementing campus district energy transitions.

2. Providing technical specifications and a basis of design for district energy
systems.

3. Providing peer review of the design and construction submittals for project
work across the campus to maintain consistency with the established
district energy system standards.

In lieu of an outside firm the UW could find an internal group focused on the issues
identified above.
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4.0 Financial Modeling

4.1 Background and Introduction

4.1.1 Project Overview

The University of Washington Energy Renewal Program (ERP) is a significant
infrastructure initiative aimed at modernizing and optimizing the university's energy
systems. As part of the ERP Phase Ill analysis, a financial analysis was developed to
assess the economic viability and financial implications of the proposed ERP
projects.

The ERP comprises 44 projects, ranging from building-level projects, power
infrastructure enhancements, central campus modernization, distribution system
improvements, and development of new energy generation facilities.

Table 4.1.1-1: List of Planned Projects under Energy Renewal Program

Project Category Project Name

Buildings B-1 Chiller Replacements- South of Pacific

B-1 Chiller Replacements- Central

B-1 Chiller Replacements- North

B-6 Metering Program

B-8,9,10 HHW Conversions- Central Campus West Tunnel Scope Zone
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Zone
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zone
B-8,9,10 HHW Conversions- North Distribution Scope Zone

B-8,9,10 HHW Conversions- South from Power Plant (PP) Scope Zone
B-8,9,10 HHW Conversions- South from WCUP Scope Zone

B-8,9,10 HHW Conversions- West Distribution Scope Zone

B-11 Local Satellite Steam Plants

Electrical Infrastructure | E-1UW Substation

E-2 PP Ring Bus & Express Feeders
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Project Category Project Name

Plants

P-1 Convert CCW to Year-round Operation
P-2 Add CH-8_CT-14

P-3WCUP CH5 & CT

P-4 WCUP Annex

P-5CCW TES Tank

P-6 PHW TES Tank

P-7 WCUP HRCs and Cooling Tower

P-8 Power Plant Heat Recovery Chillers
P-9 CCW Header and Secondary Pumping System
P-10 Power Plant PHW System

P-11 PP Elec. Boilers & EM Gen Heat Rec.
P-12 WCUP Electric Boilers

P-13 WCUP Generators

P-14 PP Controls Upgrades

Site Distribution

D-C1 Central Campus Piping

D-C2 Central Campus Piping West Tunnel
D-N1North Campus Piping

D-S1PHW Piping from WCUP to South Campus
D-S2 South of Pacific Campus Piping from PP
D-W1 West Campus CCW & PHW Piping- Phase 1
D-W2 Sewer Heat Recovery Piping

D-E1PHW Piping from PP to East and SE Campus
D-W1 West Campus CCW & PHW Piping- Phase 2

Source Facilities

S-1Lake Interface System- Phase 1
S-2 Sewer Heat Recovery Equipment Bldg- Phase 1
S-1Lake Interface System- Phase 2
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2

CPAT

CPAT- Lake Advancement
CPAT- District Energy Stands/Basis of Design
CPAT- PP Boiler Removal
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4.1.2 Financial Analysis Objectives

4.2
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The primary objectives of the ERP financial analysis are:

1. To serve as a baseline representation of the project's financial envelope and
projected cashflows;

2. To establish the funding and financing requirements for the implementation
of the ERP projects, as well as identifying different financing options and
scenarios; and

3. To develop and analyze multiple scenarios relating to funding and financing
sources to inform UW's project and financial planning during the execution
of the ERP and provide a foundation for further financial analysis as the
project evolves and responds to changes in the funding landscape.

Scenarios
Scenario 1, 2, 3 and 4
Financial Model

LiE = Sources and Uses (Total and by phase)
*  Project delivery mode = Tax Credits (Total and by phase)
= Capex, 5-Curve, Phasing = Annual cashflows (OpEx + Debt
+ Opex, Maintenance Costs Service)
- Tax credit rates and eligible projects * Total funding / financing requirements)

* Funding and financing inputs

Figure 4.1.2-1: General framework of the financial analysis

Methodology and Key Inputs

The financial analysis of the Energy Renewal Program (ERP) evaluates multiple
scenarios and considers various inputs, including project timelines, capital costs,
operational costs, tax credits and incentives, delivery models, inflation/escalation
rates, and financial parameters.

The analysis follows these general principles and methodologies:

Phasing: Each ERP implementation phase is assumed to correspond to a 2-year
period, aligning with the State of Washington's biennial appropriation cycles. The
analysis currently covers scenarios that include a range of four to eight phases for
the comprehensive implementation of the full set of ERP projects.

Scenario Analysis: The analysis includes multiple defined scenarios, allowing for
comparison between different implementation strategies and funding / financing
approaches.

UNIVERSITY OF WASHINGTON
ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT

12.20.2024 « PAGE | 24



/=

== | Affiliated
== I Engineers

Discounted Cashflows: The financial assessment uses discounted cash flow
analysis of capital and operations & maintenance expenditures through the
longest term of the projected debt.

Federal Tax Credits: Assumptions and estimates regarding applicable federal tax
credits are incorporated into the analysis. These assumptions can be updated as
additional IRS guidelines are released or as project design and technology evolve.

Balancing Sources & Uses: The analysis aims to balance the sources and uses of
funds to estimate funding and financing requirements through each phase. It
considers the sequencing of available funding from state, local or federal grants,
tax credit receipts, and, in the case of public-private partnership scenarios,
potential developer capital contributions. Any remaining unfunded capital
expenses are assumed to be financed through UW long-term debt.

Key inputs informing the financial analysis include:

Cost Estimates from AEIl and Whiting Turner
e Includes significant R&R costs (5865M for BAU) treated as CapEx

e All CapEx assumed to be debt financed, except where CCA or IRA funding
applies

e Project duration and sequencing

e Business as Usual (BAU) Operating Expenditure (OpEXx) cost profile:
Projected operational costs if the current energy systems are maintained.

e Energy Renewal Program (ERP) OpEx cost profile: Projected operational
costs after implementation of the ERP projects.

Inflation Reduction Act (IRA) Tax Credit Provisions and IRS Guidance
e Incorporation of tax credit opportunities provided by the IRA.

e Utilization of IRS guidance to inform tax credit analysis regarding potential
project eligibility and credit values.

Financing Inputs and Assumptions
e A set of financing inputs and assumptions as outlined in 4.3.5.

e UW financing rates based on data provided from the University's Internal
Lending Program ("ILP").

e Private financing rates based on recent market precedents and S&P
Capital IQ corporate yield curve indices.
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Key Assumptions

The developed ERP financial analysis is founded upon, and informed by, a set of key
assumptions. These assumptions are based on information available at the time of
analysis and may be subject to change as the project progresses and more detailed
information becomes available and/or macroeconomic and financing conditions
change over time.

Project Phasing

The ERP is structured as a multi-phase initiative designed to optimize
implementation and manage the interdependencies between various project
components. The program has been modeled into four distinct phases, each aligning
with the state’s biennial appropriation cycles.

Table 4.3.1-1: Project Phases

Period Start Date End Date
Biennial Budget Period 1 - Phase 1 01-07-25 30-06-27
Biennial Budget Period 2 - Phase 2 01-07-27 30-06-29
Biennial Budget Period 3 - Phase 3 01-07-29 30-06-31
Biennial Budget Period 4 - Phase 4 01-07-31 30-06-33
Biennial Budget Period 5 - Phase 5 01-07-33 30-06-35
Biennial Budget Period 5 - Phase 6 01-07-35 30-06-37
Biennial Budget Period 5 - Phase 7 01-07-37 30-06-39
Biennial Budget Period 5 - Phase 8 01-07-39 30-06-41

Table 4.3.1-2 illustrates the project sequencing, the ERP encompasses a wide range
of projects. Based on the latest guidance from UW and the technical advisory team,
the ERP projects are currently distributed across the first four phases. The following
table illustrates the phasing of ERP projects across the four biennium cycles.
Checkmarks (v) indicate the phase in which funding availability is requested for
each project.
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Table 4.3.1-2: Example of Phased Implementation of the ERP.
Source: AEl and Whiting Turner Sequencing of Projects

Project Phase Selection (Enter 1-Select or 0-Deselect)

Project Check Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
B-1 Chiller Replacements- South of Pacific Ok x x x x x v x x
B-1 Chiller Replacements- Central Ok x x x x v x

B-1 Chiller Replacements- North Ok x x v x

B-6 Metering Program Ok x v x x x x
B-8,9,10 HHW Conversions- Central Campus West Tunnel Scop¢ Ok X x x x x x v x
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Z Ok x x x x v x x x
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zo Ok x x v

B-8,9,10 HHW Conversions- North Distribution Scope Zone Ok x v

B-8,9,10 HHW Conversions- South from Power Plant(PP) Scope¢ Ok x x x x v x x
B-8,9,10 HHW Conversions- South from WCUP Scope Zone Ok X v x x x x x
B-8,9,10 HHW Conversions- West Distribution Scope Zone Ok x v x x x x x %
B-11 Local Satelite Steam Plants Ok v x x

E-1 UW Substation Ok v x x

E-2 PP Ring Bus & Express Feeders Ok v x x x x x
P-1 Convert CCW to Year-round Operation Ok X v x x x x x
P-2 Add CH-8_CT-14 Ok x x X v x x x x
P-3 WCUP CH5 & CT Ok v x x x x x

P-4 WCUP Annex Ok v x X x x x

P-5 CCW TES Tank Ok v x x x x x x
P-6 PHW TES Tank Ok X x v X x x x x
P-7 WCUP HRCs and Cooling Tower Ok x x v x x x x x
P-8 Power Plant Heat Recovery Chillers Ok x x v x x x x
P-9 CCW Header and Secondary Pumping System Ok v x x x x x x
P-10 Power Plant PHW System Ok x v x x x x x x
P-11 PP Elec. Boilers & EM Gen Heat Rec. Ok x x x x v x x x
P-12 WCUP Electric Boilers Ok x x x v x x x
P-13 WCUP Generators Ok X x v x x x x
P-14 PP Controls Upgrades Ok v x x x x x x
D-C1 Central Campus Piping Ok x x x x v x x x
D-C2 Central Campus Piping West Tunnel Ok x x x x x x v x
D-N1 North Campus Piping Ok x x v x x x x

D-S1 PHW Piping from WCUP to South Campus Ok v x x

D-S2 South of Pacific Campus Piping from PP Ok x x x v x x
D-W1 West Campus CCW & PHW Piping- Phase 1 Ok v x x x x x
D-W2 Sewer Heat Recovery Piping Ok v x x x x x x x
D-E1 PHW Piping from PP to East and SE Campus Ok x x x v

S-1 Lake Interface System- Phase 1 Ok x v x

S-2 Sewer Heat Recovery Equipment Bldg- Phase 1 Ok x x v x x x x
CPAT- Lake Advancement Ok v x x x x x x
CPAT- District Energy Stands/Basis of Design Ok v x x x x x x x
CPAT- WCUP CH & CT Ok v x x x x

CPAT- PP Boiler Removal Ok v x

D-W1 West Campus CCW & PHW Piping- Phase 2 Ok x v x x x x
S-1 Lake Interface System- Phase 2 Ok X x x v x x x
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2 Ok x x v x x x x x

This phased approach allows for:

e Strategic allocation of resources and capital over time

e Flexibility to adjust later phases based on outcomes and learnings from
earlier phases

e Alignment with the university's broader development plans and funding
availability
The sequencing strategy provides that foundational infrastructure is in place before
dependent systems are implemented, enhancing efficiency, and reducing potential
conflicts or rework. It also allows the university to spread capital investments over a
manageable timeframe and the opportunity to align with state funding cycles and
financial planning horizons.
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As part of the financial analysis, the ERP phasing is a foundational component of
the modeled capital investments and associated cash flow projections, financing
needs, and the realization of operational and financial benefits over time.

Business-as-Usual Scenario

To analyze the potential financial impacts of the ERP, a Business-as-Usual (BAU)
scenario is necessary in order to compare the ERP’s projected cashflows to the
University's projected cashflows should it not implement the ERP projects. The BAU
scenario reflects a projection of the on-going costs associated with operating and
maintaining UW'’s existing utility infrastructure.

To establish the BAU scenario, the financial analysis incorporates key assumptions
regarding necessary Renewal and Replacement (R&R) costs for existing UW assets
that have reached, or are reaching, the end of their useful life, as well as on-going
routine O&M costs and utility input costs (e.g., natural gas, water, electricity). The
BAU scenario assumes no direct regulatory cost of carbon. This is because the
analysis assumes the use of renewable natural gas in the BAU case to achieve
compliance with State of Washington regulations (see further detail in Section
6.9.3). Under this approach, the BAU scenario includes a cost premium for
renewable natural gas (as compared to traditional natural gas) and such premium
provides for the indirect costs related with compliance to the State of Washington’s
regulatory framework. In contrast, the ERP scenarios assume the use of traditional
natural gas and therefore include a direct regulatory cost of carbon.

A significant amount of up-front R&R investments, totaling over $600 million, is
assumed under the BAU scenario based on AEl's analysis. The analysis addresses
the up-front R&R costs as being financed through UW long-term debt (30-year
term), rather than fully funded by UW up-front and assumes that such
improvements would not be eligible for CCA funding. This approach provides a
smoother baseline cashflow profile, which allows for more direct comparisons with
the proposed ERP scenarios.
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4.3.3

BAU Cashflows
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Figure 4.3.2-1: Fstablishing a BAU scenario (gray line) based on
Whiting- Turner and AEI cost and sequencing estimates.

ERP Capital Costs

ERP capital cost estimates are based on the detailed cost breakdowns provided by
AEl and Whiting-Turner. Cost escalation is assumed at 3% per annum for the
duration of the project implementation. Figure 4.3.3-1and 4.3.3-2 illustrate the
timing of anticipated CapEx funding appropriations by phase as well as the
estimated timing of actual expenditures under different implementation timeline
scenarios. CapEx committed represents the total project costs approved to begin in
a given biennial cycle (Figure 4.3.3-1to0 4.3.3-4), regardless of when the actual
spending occurs (i.e., if a project commences within a certain project phase, but its
duration encompasses multiple phases, a CapEx commitment for 100% of the costs
is reflected in the phase during which the project commences). In contrast, CapEx
spend reflects the actual projected cash outflows, which may extend beyond the
project's starting biennial cycle and can include expenditures from projects initiated
in previous cycles (Figure 4.3.3-5 to 4.3.3-8).

Total Capex to be Committed- Scenario 1

m
| $19%6m

Figure 4.3.3-1: ERP CapEx by biennial periods. Source Whiting- Turner and AEI cost and sequencing estimates and
assumptions. The allocations correspond to a Scenario 1: 4 Biennia and includes all projects under the ERP scope.
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Total Capex to be Committed- Scenario 2

sd462m $451m $459m

$393m s m

$0m $0m $0m

Figure 4.3.3-2: FRP CapEx by biennial periods. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. The allocations correspond to a Scenario 2: 5 Biennia and includes all projects under the ERP scope.

Total Capex to be Committed- Scenario 3
$383m Py

s:am $2u4m $167m

Figure 4.3.3-3: ERP CapEx by biennial periods. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. The allocations correspond to a Scenario 3: Rev Fund Sched <300M and includes all projects under the ERP
scope.

Total Capex to be Committed- Scenario 4

$293m = s@m §303m

Figure 4.3.3-4: FRP CapEx by biennial periods. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. The allocations correspond to a Scenario 4. Rev Fund Sched <300M (P3) and includes all projects under the
ERP scope.
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CapEx Spend Curve - Scenario 1

Figure 4.3.3-5: ERP CapEx spend curve. Source Whiting-Turner and AEI cost and sequencing estimates and assumptions.
This spend curve corresponds to Scenario 1: 4 Biennia.

CapEx Spend Curve - Scenario 2

Figure 4.3.3-6: ERP CapEx spend curve. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. This spend curve corresponds to a Scenario 2: 5 Biennia.
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CaapEx Spend Curve - Scenario 3

Figure 4.3.3-7: ERP CapEx spend curve. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. This spend curve corresponds to a S3 8 Biennia

CapEx Spend Curve - Scenario 4

Figure 4.3.3-8: ERP CapEx spend curve. Source Whiting-Turner and AEI cost and sequencing estimates and
assumptions. This spend curve corresponds to a S4 7 Biennia (P3)

4.3.4 ERP Operating and Lifecyle Renewal & Replacement Costs

ERP operating costs assumptions are based on technical inputs provided by AEI.
Operational cost projections include utility costs based on energy consumption
estimates, operation and maintenance, regulatory cost of carbon, and R&R costs
over a 50-year period. The 2% inflation factor aligns with the Federal Reserve's
long-term inflation target, which has been consistently communicated as their
policy goal for price stability in the U.S. economy.
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Given that the financial analysis comprises several scenarios, the financial model
includes multiple OpEx profiles aligned to the projects being analyzed. The
aggregate OpEx profile represents the total operational expenditures across all
projects in the ERP, providing a comprehensive view of operational costs. In
addition to this profile, more granular OpEx profiles were created to bifurcate for
the OpEx costs for specific projects or delivery models (e.g., P3 components), which
show detailed operational costs for particular segments of the program, allowing for
more granular analysis of different project elements or delivery approaches in
isolation. The aggregate OpEx profile is presented in Figure 4.3.4-1to 4.3.4-4. The
spikes in the Replacement and Renewal costs represent scheduled major
infrastructure upgrades and equipment replacements, reflecting the long-term
lifecycle management needs of the Energy Renewal Program.

ERP OpEx Profile - Scenario 1

i Gy Sy il e o < e £ - g T z i

Figure 4.3.4-1: ERP OpEx profile. Source Whiting-Turner and AEI cost and sequencing estimates and assumptions.
This spend curve corresponds to S14 Biennia, Avg: 5454M / Biennia
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ERP OpEx Profile - Scenario 2

Figure 4.3.4-2: FRP OpEx profile. Source Whiting-Turner and AEI cost and sequencing estimates and assumptions.
This spend curve corresponds to S2 5 Biennia, Avg. $377M/ Biennia

ERP OpEx Profile - Scenario 3

Benewa —fRP Total OpEs

- Lty Cont OLM  m fep

Figure 4.3.4-3: ERP OpEx profile. Source Whiting-Turner and AEI cost and sequencing estimates and assumptions.
This spend curve corresponds to S3 8 Biennia, Avg: 5250M / Biennia
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ERP OpEx Profile - Scenario 4

Figure 4.3.4-4: ERP OpEx profile. Source Whiting-Turner and AEI cost and sequencing estimates and assumptions.
This spend curve corresponds to S4 7 Biennia (P3), Avg: 5247M / Biennia

Based on UW guidance, the financial analysis evaluated two ERP projects (S-1 Lake
Interface System and S-2 Sewer Heat Recovery Equipment Building) for potential
delivery under a public-private partnership (P3) delivery model. The P3 OpEx profile
for S-1and S-2 projects is isolated from the overall ERP OpEx data to account for
the additional operating margin required by private developers, allowing for a more
accurate representation of costs specific to the P3 delivery model while maintaining
consistency with the aggregate OpEx profile for the rest of the program.
Accordingly, the financial model incorporates a specific OpEx profile for these two
projects as shown in Figure 4.3.4-5 for such P3 scenarios. The periodic spikes in the
Total OpEx profile indicate planned major refurbishment and equipment
replacement cycles are assumed to take place within the P3 agreement.
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Figure 4.3.4-5: ERP S-1and S-2 OpEx Profiles.
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4.3.5 Summary of Scenarios, Funding, and Financing Assumptions

The financial analysis incorporates multiple scenarios to evaluate different
approaches to funding, financing, and delivery. This section provides an overview of
the key scenarios’ assumptions.

e Business as Usual (BAU) Scenario: Serves as the baseline for comparison,
projecting costs of maintaining existing infrastructure without ERP
implementation.

e Scenario 1: Full ERP Implementation with CCA Funding: Assumes full
implementation of ERP projects over 4 biennial periods, funded through
Climate Commitment Act (CCA) grants.

e Scenario 2: Full ERP Implementation with Debt Financing: Assumes full
implementation of ERP projects over 5 biennial periods, funded through CCA
grants.

e Scenario 3: Full ERP Implementation with Debt Financing: Assumes full
implementation of ERP projects over 8 biennial periods, funded through CCA
grants.

e Scenario 4: Partial P3 Implementation: A hybrid approach with select
projects (5-1and S-2) delivered through a P3, and remaining projects
implemented over 7 biennial period funded through CCA grants.

The model considers multiple funding and financing scenarios, including state
funding, debt financing, and private financing through potential P3s. Table 4.3.5-1
summarizes key financing assumptions and sources of inputs.
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Table 4.3.5-1: Financing Assumptions

S14 S25 S38 S4 7 Biennia (P3)
Biennia Biennia Biennia Avg: $247M [ Biennia
Category Avg: Avg: Avg: _
$454M|  $3TIM/  $250M/ LS )
s bl S Components Components
Biennia Biennia Biennia
Total
CapEx 3174 3187 3195 2205 ¢4 73hllion $236.49 million
billion billion billion billion
(escalated)
Primary uw
Funding / long- CCA CCA CCA . . ) .
Financing term funding funding funding LA Rndlg e el
Source debt
'S:fl;%?:ary N/A Direct pay Direct pay  Direct pay Direct pay tax Developer
Source 9 tax credits  tax credits  tax credits credits tax credit passthrough
P3 :
Gomponent No No No No Yes (S-1and S-2 projects)
BAU ERP O&M, ERP OGM. ERP O&M,
R&R, - R&R, ERP O&M,
OpEx O&M utility  RE&R. utllity utiity  R&R, utility
4 and costs and ' P3 0&M with 10% margin
Profile o costs and costs and costs and
utility carbon
carbon carbon carbon costs
costs costs
costs costs
For
Debt R&R None None None None : For.PB
Service Developer financing
costs
P3
Availability N/A N/A N/A N/A N/A For S-1and S-2 projects
Payments
Tax-
Exempt
Long-term 4.00% N/A N/A N/A N/A 4.35%
Interest
Rate
Long-term
Interest N/A N/A N/A N/A N/A 5.60%
Rate
(Taxable)
Debt Tenor 30 N/A N/A N/A N/A 30 years
years
Equity
Rate of N/A N/A N/A N/A N/A 1.00%
Return
Debt: 100%
Equity debi N/A N/A N/A N/A 90% Debt, 10% Equity
Gearing
o -
WACC N/A N/A N/A N/A N/A 6.14% (Assuming taxable

debt)
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4.3.6 Clean Energy Tax Credits
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The Energy Renewal Program (ERP) has the potential to benefit from federal tax
credits, including through elective pay (also referred to as "direct pay") as provided
by the Inflation Reduction Act (IRA). The preliminary analysis of potential
Investment Tax Credit (ITC) eligibility for components of the ERP yields estimates
ranging from approximately $3.5 million to $27.7 million in total potential tax credits.
These estimates are subject to change as project design and cost detail may
progress and evolve.

Key Factors and Assumptions Affecting Tax Credit Eligibility and Estimated

Values:

1.

Feasibility Estimate Reduction: A reduction factor of 80% (low scenario) to
95% (high scenario) is applied to the eligible project capex to account for
uncertainties in the feasibility estimates.

Prevailing Wage and Apprenticeship Requirements: Meeting these
requirements can significantly increase the base credit rate from 6% to 30%
for eligible projects.

Domestic Content Requirements: Projects using a certain percentage of U.S.-
made materials may qualify for an additional 2-10% credit. This bonus
increases over time, reaching 10% for projects beginning construction in 2025
or later.

Energy Community Designation: Projects located in energy communities may
be eligible for an additional 2-10% credit. However, the preliminary
assessment indicates that the UW campus is unlikely to qualify as an energy
community.

Phaseout for Elective Payment: For tax-exempt entities like universities using
the direct pay option, there's a potential phaseout of the credit if domestic
content requirements are not met. This phaseout begins at 15% for
projects starting construction in 2024 and increases to 100% for projects
starting after 2025. However, if domestic content requirements are met, or
the tax-exempt entity successfully receives a waiver of the domestic content
requirement, then the elective pay credits will not be affected.

Tax-Exempt Financing Adjustment: The use of tax-exempt bonds to finance
projects may reduce the eligible credit amount by up to 15%.
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Table 4.3.6-1: Summary of ITC Potential - Preliminary Assessment

Project Eligible Project Capex | Low Estimate High Estimate
saseweent | oo | soms | swmes | St bonn
T 517360239 B eSee | nder Sectin 46
.T.:n':(HW TES $14,100,443 $676,821 $5,358,168 ?'0‘;‘575; fg,’é’f;; ‘2‘3"5’7&7%:; 2’,75
FILKC | Mool | et | Notcuaed | % reuatr ol e
Fotal Estimated $3500370 |  $27,711,266

The S-2 Sewer Heat Recovery project represents a significant portion of the
potential tax credits. Table 4.3.6-2 details the ITC calculation for this component,
illustrating how factors such as prevailing wage requirements, apprenticeship
programs, and domestic content can affect the final credit amount.

UNIVERSITY OF WASHINGTON

ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT

12.20.2024 « PAGE | 39

W



/=

== | Affiliated
== I Engineers

Table 4.3.6-2: Preliminary Assessment - S-2 Sewer Heat Recovery?

S-2 Sewer Heat Recoverv - Cost Summarv

Total Costs

Eligible Direct $21,081,703

 Total Eligible $21,081,703

$6,033,693

Fligible $21,081,703

Ineligible $6,033,693

Indirect cost allocation percentage 78%
Indirect costs (see CSlsummary) $26,215,435

Allocated Ind $20,382,001

Cost Scenario Low High |
[Eligible Project Capex $41,463,704 $41,463,704
Reduction for feasibility estimate 80% 95%
Eligible Cost Basis $33,170,963 $39,390,519
Base [TC (6%) $1,990,258 $2,363,431
Enhanced ITC if Prevailing Wage and Apprent]'ceship(+24°/o)z $9,453,725
| Total ITC: $1,990,258 $11,817,156
Additional ITC if Projectin an Energy Community (2-1 0%)3 $0 50
Additional ITC if Project Meets Domestic Content Requirements (2-10%)" %0 $3,939,052
 Total ITC: $1,990,258 $15,756,208
Phaseout for elective payment6 (15% for construction beginning in 2025) (5298,539) $0
 Total ITC - Direct Pay: $1,691,719 $15,756,208
Tax exempt financing : on total credit $1,691,719 $13,392,776

! Under Section 48E, a clean electricity investment credit for any taxable year is an amount equal to the applicable

percentage of the qualified investment for such taxable year with respect to any qualified facility and any energy storage
technology, including thermal energy storage.

2 The "prevailing wage" requirement is generally met if any laborers and mechanics employed by the taxpayer or any
contractor or subcontractor in the construction of such energy project, and for the 5-year period beginning on the date such project
is originally placed in service, the alteration or repair of such project, are paid wages at rates not less than the prevailing rates for
construction, alteration, or repair of a similar character in the locality in which such project is located as most recently determined by
the Secretary of Labor. The "apprenticeship" requirement is generally met if with respect to the construction of any qualified facility,
not less than the applicable percentage (generally 10-15%) of the total labor hours of the construction, alteration, or repair work
(including such work performed by any contractor or subcontractor) with respect to such facility is performed by qualified
apprentices. The "output" requirement is generally met if the project has a maximum net output of less than 1 megawatt of electrical
(as measured in alternating current).

3 An "energy community" is generally defined as (i) a brownfield site, (i) a metropolitan statistical area or non-metropolitan

statistical area which has (or, at any time during the period beginning after December 31,2009, had) 0.17 percent or greater direct
employment or 25 percent or greater local tax revenues related to the extraction, processing, transport, or storage of coal, oil, or
natural gas (as determined by the Secretary), and has an unemployment rate at or above the national average unemployment rate
for the previous year (as determined by the Secretary), or (iii) a census tract in which after December 31,1999, a coal mine has
closed, after December 31,2009, a coal-fired electric generating unit has been retired, which is directly adjoining to any such census
3 (continued from previous page) tracts. The 10% additional ITC applies if the prevailing wage/apprenticeship/output criteria in
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The P-5 CCW TES (Chilled Water Thermal Energy Storage) Tank project represents
ERP component eligible for tax credits. Table 4.3.6-3 breaks down the ITC
calculation for this thermal storage solution, which has a total project cost of over
S64 million.

footnote 2 are satisfied. Alternatively, the 2% additional ITC applies if the prevailing wage/apprenticeship/output criteria in footnote
2 are NOT satisfied.

4 The "domestic content" requirements are generally satisfied if any steel, iron, or manufactured product which is a

component of the project (upon completion of construction) was produced in the United States. The 10% additional ITC applies if the
prevailing wage/apprenticeship/output criteria in footnote 2 are satisfied. Alternatively, the 2% additional ITC applies if the
prevailing wage/apprenticeship/output criteria in footnote 2 are NOT satisfied.

> This additional 10% ITC may apply in case of any qualified solar and wind facility with respect to which the Secretary

makes an allocation of environmental justice solar and wind capacity limitation. No later than January 1, 2025, the Secretary shall
establish a program to allocate amounts of environmental justice capacity limitation to applicable facilities.

6. In 2024 and beyond, taxpayers that make the direct pay election will be subject to credit phaseout under Section and 48E if
the domestic content requirement is not satisfied. Credit phaseout may be avoided by meeting the domestic content requirements
or if an exception is granted.

Under direct pay, the Secretary may provide exceptions to domestic content requirements if: a) sourcing components domestically
will increase the overall cost of construction of qualified facilities by more than 25%; b) relevant steel, iron, or manufactured
products are not produced to a satisfactory level of quality in the US, or in sufficient or reasonably available quantities. The direct
pay phaseout for projects beginning construction in 2025 is 15%. After 2025, projects beginning construction would be completely
phased out.

7. Financing with Tax-Exempt Bonds: Please note that tax law under Sec.45(b)(3) requires that credit is reduced for tax
exempt bonds. So, in situation when the investment is possible due to tax exempt bond financing, the benefit is reduced by lesser of
15% or a fraction of bond financing value to the facility investment cost. Faction, more specifically is: (A)the numerator of which is
the sum, for the taxable year and all prior taxable years, of proceeds of an issue of any obligations the interest on which is exempt
from tax under section 103 and which is used to provide financing for the qualified facility, and (B)the denominator of which is the
aggregate amount of additions to the capital account for the qualified facility for the taxable year and all prior taxable years. For
example, a 30% credit would be reduced by 15% to avoid double tax benefit, resulting credit would be 25.5%. For the purposes of
the estimate, the reduction is calculated on the total credit estimated and the 15% is used. However, analysis would need to be
performed on the lesser of the 15% and the fraction as discussed above. The calculation is performed on the total credit value per
Sec. 45(b)(3).

UNIVERSITY OF WASHINGTON
ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT
12.20.2024 « PAGE | 41



Table 4.3.6-3: Preliminary Assessment -P5 CCW TES Tank

’ P5 CCWTES Tank - Cost Summarv

|P5 Costs $34,821,007
Eligible Direct $6,652,500
Allocate between PS5 and P6 $4,190,340
Eligible allocated 2514204
Total Eligible $9,166,704
|P5 Indirect Cost Allocation

Eligible direct and allocated $9,166,704
Ineligible $23,978,168
Indirect cost allocation percentage 28%
Indirect costs (see CSIsummary) $29,626,098

|Allocated Indirect $8193,535

Cost Scenario Low High

Eligible Project Capex $17,360.239 $17,360.239
|Reduction for feasibility estimate 80% 95%
Eligible Cost Basis $13,888,191 $16,492 227
Base ITC (6%) $833291 $989,534
Enhanced ITC if Prevailing Wage and Apprenﬁceship(+24%)2 $3.958.134
| Total ITC: $833291 $4,947 668
Additional ITC if Projectin an Energy Community (2-1 0%)3

Additional ITC if Project Meets Domestic Content Requirements (2-10%) - ¢1.649223
| Total ITC: $833291 $6,596,891
Phaseout for elective paym@nt6 (100% for construction beginning after z ($833.291)
| Total ITC - Direct Pay: - $6.596,891
Tax exempt ﬁnancing7: on total credit - S5 607 357

The P-6 PHW TES (Primary Hot Water Thermal Energy Storage) Tank project is
another component of the ERP eligible for tax credits. Table 4.3.6-4 outlines the ITC
calculation for this hot water storage solution, which has a total project cost of
approximately $14.3 million.
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Table 4.3.6-4: Preliminary Assessment - P6 PHW TES Tank

| P6 PHWTES Tank - Cost Summarv

|P6 Costs $7,041,250
Eligible Direct $6,114,500
Allocated from P5 $1,676,136
Total Eligible $7,790,636
neligible $926,750
Eligible Direct (excluding allocated) $6,114,500
Ineligible $926,750
Indirect costallocation percentage 87%
Indirect costs (see CS|summary) 7,266,159
|Allocated Indirect $6,309,807
igible e $14,100,443

Cost Scenario Low High
Eligible Project Capex $14100,443 $14,100,443
|Reduction for feasibility estimate 80% 95%
Eligible Cost Basis 511,280,354 $13,395,420
$676,821 $803,725

Base [TC (6%)

Enhanced ITC if Prevailing Wage and Apprenticeship(+24%)” $3,214,901
| Total ITC: $676,821 64,018,626
Additional ITC if Projectin an Energy Community (2-1 O%)3 -
Additional ITC if Project Meets Domestic Content Requirements (2-10%) " - $1,339,542
| Total ITC: $676,821 $5,358,168
Phaseout for elective payment6 (100% for construction beginning after 2025) (5676,821)
| Total ITC - Direct Pay: - 95,358,168
- $4,554,443

Tax exemgtﬁnancing’: on total credit

Ineligible Components

S-2 Lake Interface System: The analysis concluded that this component is
unlikely to be eligible for the ITC as it uses lake water, which is considered
surface water rather than groundwater.

The project was considered for possible qualification under Section 48 as
“equipment which uses the ground or ground water as a thermal energy source
to heat a structure or as a thermal energy sink to cool a structure.” The key item
for the qualification was whether there is explicit language or argument that
lake water may be considered ground water.

The analysis explored the question of whether the project involving a heat
exchange on water extracted from Lake Washington can qualify for credits
under Section 48 as “equipment which uses the ground or ground water as a
thermal energy source to heat a structure or as a thermal energy sink to cool a
structure.” Accordingly, the analysis explored the definition of “ground water”
as well as of the “lake.”
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Based on various sources, lake would be considered surface water as opposed
to ground water. The Washington Department of Natural Resources noted that
“water bodies in Washington State, such as rivers, streams, reservoirs, and
lakes, are connected to aquifers,” as such the analysis sought to confirm the
source of water for the lake in scope.

As AEI confirmed, lake water is not primarily fed by ground water. It is primarily
from snow melt/precipitation.

As the lake water does not primarily come from an aquifer, the project was
deemed to be unlikely to qualify under the definitions of qualified property
under Section 48.
More general background on the assumptions of these estimates can be found in
section 4.5, Financial Analysis Supporting Information.

A midpoint estimate for tax credit eligibility was utilized for the financial modeling
summarized in this report, resulting in a potential total of $16.9 million in tax credits.

Carbon Pricing and Regulatory Environment

The model inputs account for the existing reqgulatory cost of carbon in the State of
Washington under the state’s Climate Commitment Act (CCA) as follows:

e Business as Usual Scenarios: The BAU scenario assumes renewable natural gas
is utilized for CCA compliance, resulting in a higher cost of renewable natural gas
as compared to regular natural gas within the modeled OpEx costs. Utilizing
renewable natural gas would be anticipated to reduce UW'’s emissions below
the CCA’s threshold for having to participate in the CCA auction.

e ERP Scenarios: A cost of carbon assumption was developed by AEI based on
historical CCA auction prices and the modeled consumption of natural gas under
ERP scenarios.

Results and Observations

As previously noted, the ERP financial model incorporates multiple scenarios to
evaluate different funding, financing, and delivery model assumptions. Note that
with regard to the input commodity costs across all BAU and ERP scenario, a set of
sensitivity analyses regarding the long-term cost projections of natural gas and

"o

electricity costs was performed looking at “low”, “medium”, and “high” commodity
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pricing scenarios. Following the University’s guidance, all results within this report
reflect the “medium” scenario for natural gas and electricity costs.

The key scenarios outlined within this report and their assumptions are as follows:

Business as Usual (BAU) Scenario

The BAU scenario is the baseline scenario against which the ERP scenarios can be
compared. The BAU scenario projects the on-going costs associated with operating
and maintaining UW's existing utility infrastructure without the implementation of
the proposed ERP projects. The following are key characteristics of this scenario:

Table 4.4.1-1: BAU Summary

Category Details

CapEx
(escalated)

e $1.74 billion of CapEx reflecting the estimated R&R costs for deferred
maintenance and component replacement of the existing utility system. No
ERP projects included.

e The up-front R&R costs are financed through UW long-term debt, repaid
over a 30-year term with UW funds.

E:Jnr;(:g?]/ e [tis assumed that the University would use the Internal Lending Program
Sources g and therefore the cost of debt corresponds to the ILP rate.
e Itis assumed the R&R costs under this scenario would not be eligible for
CCA funding.
OpEx Profile e BAU operating expenses (O&M and Utility Costs) plus debt service for

equipment replacement.
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Figure 4.4.1-1 presents the total NPV for the BAU scenario, which considers the
issue of debt to pay for replacement and renewal work, O&M expenses, and utility
costs. This scenario will serve as the basis for comparisons for each analysis
scenario.
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Figure 4.4.1-1: BAU scenario in NPV

4.4.2 Scenario 1: 4 Biennia, Avg: $454M / Biennia (with CCA
Funding)

Scenario 1assumes CCA funding availability in each biennial appropriation cycle to
fund the ERP projects. The following are key characteristics of this scenario:

Table 4.4.2-1: Summary of Scenario 1

Category Details
¢ $1.87 billion; capturing the capital expenditures for the
Laperizm i) comprehensive set of ERP projects.
Funding Sources e All CapEx funded through CCA funding.
ObEx Profile e ERP operating expenses (O&M, Renewal and Replacement,
P Utility Costs).

Table 4.4.2-2 presents the list of projects that are considered active for Scenario 1.
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Table 4.4.2-2: Total Uses - Scenario 1. Source: AEl and Whiting Turner estimates

Project Total Cost

Last updated: 9/17/2024 In millions

B-1 Chiller Replacements- South of Pacific $ 6.4m
B-1 Chiller Replacements- Central $ 11.3m
B-1 Chiller Replacements- North $ 74 m
B-6 Metering Program $ 101 m
B-8,9,10 HHW Conversions- Central Campus West Tunnel Scope Zone $ 56.5 m
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Zone $ 720 m
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zone $ 9.7m
B-8,9,10 HHW Conversions- North Distribution Scope Zone $ 49.7m
B-8,9,10 HHW Conversions- South from Power Plant(PP) Scope Zone $ 81.8 m
B-8,9,10 HHW Conversions- South from WCUP Scope Zone $ 42.7m
B-8,9,10 HHW Conversions- West Distribution Scope Zone $ 29m
B-11 Local Satellite Steam Plants $ 71.2m
E-1 UW Substation $ 344 m
E-2 PP Ring Bus & Express Feeders $ 14.1m
P-1 Convert CCW to Year-round Operation $ 57m
P-2 Add CH-8_CT-14 $ 20.7m
P-3 WCUP CH5 & CT $ 127 m
P-4 WCUP Annex $ 55.7 m
P-5 CCW TES Tank $ 77.8 m
P-6 PHW TES Tank $ 17.6 m
P-7 WCUP HRCs and Cooling Tower $ 139.6 m
P-8 Power Plant Heat Recovery Chillers $ 153.9 m
P-9 CCW Header and Secondary Pumping System $ 13.0m
P-10 Power Plant PHW System $ 125 m
P-11 PP Elec. Boilers & EM Gen Heat Rec. $ 69.0 m
P-12 WCUP Electric Boilers $ 20.8 m
P-13 WCUP Generators $ 8.1m
P-14 PP Controls Upgrades $ 4.6 m
D-C1 Central Campus Piping $ 97.4m
D-C2 Central Campus Piping West Tunnel $ 77.7m
D-N1 North Campus Piping $ 105.4 m
D-S1 PHW Piping from WCUP to South Campus $ 55.6 m
D-S2 South of Pacific Campus Piping from PP $ 66.8 m
D-W1 West Campus CCW & PHW Piping- Phase 1 $ 93.6 m
D-W2 Sewer Heat Recovery Piping $ 11.1m
D-E1 PHW Piping from PP to East and SE Campus $ 69.7 m
S-1 Lake Interface System- Phase 1 $ 272 m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 1 $ 10.5m
CPAT- Lake Advancement $ 1.1m
CPAT- District Energy Stands/Basis of Design $ 20m
CPAT- PP Boiler Removal $ 22m
D-W1 West Campus CCW & PHW Piping- Phase 2 $ 124 m
S-1 Lake Interface System- Phase 2 $ 135.0 m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2 $ 52.8 m

$ 1,871.1 m

Table 4.4.2-3 Provides the funding sources for Scenario 1, highlighting state direct
funding as the primary source.
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Table 4.4.2-3: Summary of sources under Scenario 1

Source Particualrs Total Non P3 B8
Last updated: 9/12/2024 In millions In millions In millions
State Direct Funding Disbursement $ 1,854.4 m|$ 1,854.44 m
Capex Funded by Tax Credits Receipts $ 16.7 m|$ 16.69 m
Short Term Loan Disbursement
UW LT Debt Disbursement / LT Private Debt
Equity - -
$ 1,871.1 m|$ 1,871.13 m

Table 4.4.2-4 displays the distribution of CapEx by biennial budget periods under
Scenario 1, with the majority of spending in Phase 2 and 3.

Table 4.4.2-4: CapEx by Biennial Budget Period under Scenario 1

Total Capex to be

Period Start Date End Date Committed

Biennial Budget Period 1 - Phase 1 7/1/12025 6/30/2027 $ 292.6
Biennial Budget Period 2 - Phase 2 71112027 6/30/2029 $ 727.1
Biennial Budget Period 3 - Phase 3 7/1/2029 6/30/2031 $ 655.2
Biennial Budget Period 4 - Phase 4 7/1/2031 6/30/2033 $ 196.2
Biennial Budget Period 5 - Phase 5 7/1/2033 6/30/2035 $
Biennial Budget Period 6 - Phase 6 7/1/2035 6/30/2037 $
Biennial Budget Period 7 - Phase 7 7/1/2037 6/30/2039 $
Biennial Budget Period 8 - Phase 8 7/1/2039 6/30/2041 $ -

Total Commitments $ 1,871.1 m

Figure 4.4.2-1 compares the net present value (NPV) between the BAU scenario and

Scenario 1.

NPV Comparisen with Seenaria 1 (In milllons)

$2,360m
£2,30%m

Figure 4.4.2-1: NPV Comparison between BAU and Scenario 1
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Figure 4.4.2-2 shows the cash flow projections under Scenario 1, reflecting steady
outflows over time for project expenditures.

BAU Comparison with Scenario 1 (in YOE $)

Figure 4.4.2-2: Project Cashflows under Scenario 7

4.4.3 Scenario 2: 5 Biennia: Avg: $377M / Biennia (with CCA
Funding)

Scenario 2 assumes that CCA funding is available to fund projects. However, this
scenario assumes an implementation over 5 biennium periods.

Table 4.4.3-1: Summary of Scenario 2

Category Details
¢ $1.95 billion; capturing the capital expenditures for the
o feeeltiterl) comprehensive set of ERP projects.
Funding Sources e All CapEx funded through CCA funding.
OpEx Profile e ERP operating expenses (O&M, Renewal and Replacement,

Utility Costs).

Table 4.4.3-2 summarizes the project costs for Scenario 2, presenting the same
expenditure structure as Scenario 1.
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Table 4.4.3-2: Summary of uses under Scenario 2

Project Total Cost

Last updated: 9/17/2024 In millions

B-1 Chiller Replacements- South of Pacific $ 7.2m
B-1 Chiller Replacements- Central $ 127 m
B-1 Chiller Replacements- North $ 7.4m
B-6 Metering Program $ 10.1m
B-8,9,10 HHW Conversions- Central Campus West Tunnel Scope Zone $ 63.6 m
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Zone $ 720m
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zone $ 103 m
B-8,9,10 HHW Conversions- North Distribution Scope Zone $ 46.8 m
B-8,9,10 HHW Conversions- South from Power Plant(PP) Scope Zone $ 92.1m
B-8,9,10 HHW Conversions- South from WCUP Scope Zone $ 42.7m
B-8,9,10 HHW Conversions- West Distribution Scope Zone $ 29m
B-11 Local Satellite Steam Plants $ 71.2m
E-1 UW Substation $ 344 m
E-2 PP Ring Bus & Express Feeders $ 141 m
P-1 Convert CCW to Year-round Operation $ 53m
P-2 Add CH-8_CT-14 $ 220m
P-3WCUP CH5 & CT $ 12.7m
P-4 WCUP Annex $ 55.7m
P-5 CCW TES Tank $ 77.8 m
P-6 PHW TES Tank $ 18.7 m
P-7 WCUP HRCs and Cooling Tower $ 139.6 m
P-8 Power Plant Heat Recovery Chillers $ 1732 m
P-9 CCW Header and Secondary Pumping System $ 13.0 m
P-10 Power Plant PHW System $ 125 m
P-11 PP Elec. Boilers & EM Gen Heat Rec. $ 732 m
P-12 WCUP Electric Boilers $ 221m
P-13 WCUP Generators $ 8.6m
P-14 PP Controls Upgrades $ 46m
D-C1 Central Campus Piping $ 97.4m
D-C2 Central Campus Piping West Tunnel $ 82.4m
D-N1 North Campus Piping $ 99.3 m
D-S1 PHW Piping from WCUP to South Campus $ 55.6 m
D-S2 South of Pacific Campus Piping from PP $ 75.2m
D-W1 West Campus CCW & PHW Piping- Phase 1 $ 93.6 m
D-W2 Sewer Heat Recovery Piping $ 105 m
D-E1 PHW Piping from PP to East and SE Campus $ 78.4m
S-1 Lake Interface System- Phase 1 $ 20.3m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 1 $ 10.5m
CPAT- Lake Advancement $ 11m
CPAT- District Energy Stands/Basis of Design $ 20m
CPAT- PP Boiler Removal $ 22m
D-W1 West Campus CCW & PHW Piping- Phase 2 $ 13.2m
S-1 Lake Interface System- Phase 2 $ 150.7 m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2 $ 56.0 m

$ 1,945.6 m

Table 4.4.3-3 highlights the sources of funding for Scenario 2, using primarily CCA
funding and tax credits available.
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Table 4.4.3-3: Summary of sources under Scenario 2

0 e Pa a ota on P P
Last updated: 9/12/2024 In millions In millions In millions
State Direct Funding Disbursement $ 1,928.9 m|$ 1,928.89 m -
Capex Funded by Tax Credits Receipts $ 16.7 m|$ 16.69 m -

Short Term Loan Disbursement - - -
UW LT Debt Disbursement / LT Private Debt - - -

Equity _ R
$ 1,945.6 m|$ 1,945.58 m -

Table 4.4.3-4 outlines the distribution of CapEx over the biennial budget periods
under Scenario 2, with a flatter distribution of costs across phases.

Table 4.4.3-4: CapEx by Biennial Budget Period under Scenario 2

Total Capex to be

Period Start Date End Date Committed

Biennial Budget Period 1 - Phase 1 7/1/2025 6/30/2027 $ 292.6
Biennial Budget Period 2 - Phase 2 7/1/2027 6/30/2029 $ 462.3
Biennial Budget Period 3 - Phase 3 7/1/2029 6/30/2031 $ 451.0
Biennial Budget Period 4 - Phase 4 7/1/2031 6/30/2033 $ 280.6
Biennial Budget Period 5 - Phase 5 7/1/2033 6/30/2035 $ 459.0
Biennial Budget Period 6 - Phase 6 7/1/2035 6/30/2037 $ -
Biennial Budget Period 7 - Phase 7 7/1/2037 6/30/2039 $ -
Biennial Budget Period 8 - Phase 8 7/1/2039 6/30/2041 $ -

Total Commitments $ 1,945.6 m

Figure 4.4.3-1 compares the NPV between the BAU scenario and Scenario 2.

NPV Comparisan with Scenario 2 fin millioers)

4$2,360m

$2,280m

Figure 4.4.3-1: NPV Comparison between BAU and Scenario 2.
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4.4.4

Figure 4.4.3-2 projects cash flows under Scenario 2.

BAU Comparison with Scenarie 2 (in YOE §)

Figure 4.4.3-2: Project Cashflows under Scenario 2

Scenario 3: 8 Biennia, Avg: $250M / Biennia (with CCA
funding)

Scenario 3 assumes that CCA funding is available to fund all projects over 8
biennium periods. Table 4.4.4-1 presents the summary of this scenario.

Table 4.4.4-1: Summary of Scenario 3

Details

e $2.05 billion ; capturing the capital expenditures for the
comprehensive set of ERP projects.

Category
CapEx (escalated)

Funding Sources e All CapEx funded through CCA funding.

o ERP operating expenses (O&M, Renewal and Replacement,

Ll Utility Costs).
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Table 4.4.4-2 summarizes the project costs for Scenario 3.

Table 4.4.4-2: Summary of uses under scenario 3

Project Total Cost

Last updated: 9/17/2024 In millions

B-1 Chiller Replacements- South of Pacific $ 81m
B-1 Chiller Replacements- Central $ 135 m
B-1 Chiller Replacements- North $ 8.8 m
B-6 Metering Program $ 127 m
B-8,9,10 HHW Conversions- Central Campus West Tunnel Scope Zone $ 716 m
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Zone $ 85.9m
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zone $ 103 m
B-8,9,10 HHW Conversions- North Distribution Scope Zone $ 49.7 m
B-8,9,10 HHW Conversions- South from Power Plant(PP) Scope Zone $ 99.3 m
B-8,9,10 HHW Conversions- South from WCUP Scope Zone $ 427 m
B-8,9,10 HHW Conversions- West Distribution Scope Zone $ 29m
B-11 Local Satellite Steam Plants $ 712m
E-1 UW Substation $ 344 m
E-2 PP Ring Bus & Express Feeders $ 141m
P-1 Convert CCW to Year-round Operation $ 53m
P-2 Add CH-8_CT-14 $ 247 m
P-3 WCUP CH5 & CT $ 127 m
P-4 WCUP Annex $ 55.7m
P-5 CCW TES Tank $ 778 m
P-6 PHW TES Tank $ 18.7m
P-7 WCUP HRCs and Cooling Tower $ 139.6 m
P-8 Power Plant Heat Recovery Chillers $ 1732 m
P-9 CCW Header and Secondary Pumping System $ 13.0m
P-10 Power Plant PHW System $ 125m
P-11 PP Elec. Boilers & EM Gen Heat Rec. $ 86.6 m
P-12 WCUP Electric Boilers $ 26.1m
P-13 WCUP Generators $ 10.2m
P-14 PP Controls Upgrades $ 46m
D-C1 Central Campus Piping $ 109.6 m
D-C2 Central Campus Piping West Tunnel $ 92.7m
D-N1 North Campus Piping $ 105.4 m
D-S1 PHW Piping from WCUP to South Campus $ 55.6 m
D-S2 South of Pacific Campus Piping from PP $ 79.8 m
D-W1 West Campus CCW & PHW Piping- Phase 1 $ 93.6 m
D-W2 Sewer Heat Recovery Piping $ 105m
D-E1 PHW Piping from PP to East and SE Campus $ 83.2m
S-1 Lake Interface System- Phase 1 $ 216m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 1 $ 11.1m
CPAT- Lake Advancement $ 11m
CPAT- District Energy Stands/Basis of Design $ 20m
CPAT- PP Boiler Removal $ 22m
D-W1 West Campus CCW & PHW Piping- Phase 2 $ 132 m
S-1 Lake Interface System- Phase 2 $ 159.9 m
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2 $ 56.0 m

$ 2,054.1 m
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Table 4.4.4-3: Lists funding sources for Scenario 3, distinguishing between CCA
Funding required and the availability of tax credits according to the eligibility
assessment of the ERP components.

Table 4.4.4-3: Summary of sources under Scenario 3

Source Particualrs Total Non P3 P3

Last updated: 9/12/2024 In millions In millions In millions
State Direct Funding Disbursement $ 2,037.4 m|$ 2,037.45 m -
Capex Funded by Tax Credits Receipts $ 16.7 m|$ 16.69 m -

Short Term Loan Disbursement - - -
UW LT Debt Disbursement / LT Private Debt - - -

Equity - - -
$ 2,054.1 m|$ 2,054.14 m -

Table 4.4.4-4 shows CapEx commitments by biennial budget periods for Scenario 3.

Table 4.4.4-4: CapEx by Biennial Budget Period under Scenario 3

Total Capex to be

Start Date End Date Committed

Biennial Budget Period 1 - Phase 1 7/1/2025 6/30/2027 $ 292.6
Biennial Budget Period 2 - Phase 2 7/11/2027 6/30/2029 $ 203.4
Biennial Budget Period 3 - Phase 3 7/1/2029 6/30/2031 $ 383.3
Biennial Budget Period 4 - Phase 4 7/1/2031 6/30/2033 $ 362.0
Biennial Budget Period 5 - Phase 5 7/1/2033 6/30/2035 $ 278.7
Biennial Budget Period 6 - Phase 6 7/1/2035 6/30/2037 $ 2141
Biennial Budget Period 7 - Phase 7 7/1/2037 6/30/2039 $ 197.1
Biennial Budget Period 8 - Phase 8 7/1/2039 6/30/2041 $ 122.9

Total Commitments $ 2,054.1 m
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Figure 4.4.4-1 displays the NPV comparison between BAU and Scenario 3.

NPV Comparison with Scenario 3 (in millions)

$2,360m
$2500m | 52,254m
|

Figure 4.4.4-1: NPV Comparison between BAU and Scenario 3

Figure 4.4.4-2 compares the cashflow outlay between the BAU scenario and
Scenario 3.

BAU Comparisen with Scenario 3 (in YOE $)

Figure 4.4.4-2: Project Cashflows under Scenario 3
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4.4.5 Scenario 4:7 Biennia (P3), Avg: $247 M / Biennia (with CCA
funding)

Scenario 4 represents a hybrid delivery approach, whereby the University utilizes P3
delivery for a subset of the ERP projects. In this scenario, most of the CapEx of the
S-1(Lake Interface System) and S-2 (Sewer Heat Recovery) projects are delivered
through a P3, and the up-front cost of the P3 projects is privately financed by a P3
developer. In turn, the University commits to pay availability payments to the P3
developer after the commencement of operations - these payments include the
developer’s capital costs as well as the cost of on-going O&M for the assets
(associated commodity costs are assumed to remain a UW obligation). The
remainder of the ERP projects are assumed to be UW-delivered and funded with
CCA funds. The following are the key characteristics of this scenario:

Table 4.4.5-1: Summary of Scenario 3

Category Details

e Private financing for S-1and S-2 projects;

Financing e No UW financing required for the remaining ERP projects.
Remaining projects funded through CCA funds.

$2.02 billion in total; Project delivery is nonetheless
different for a portion of the CaPex (P3):

CapEx (escalated) o $236 million for P3-delivered projects.

o $1.78 billion representing the remaining capital
expenditures for the full set of ERP projects.

Funding Sources e CapEx for non-P3 projects funded through CCA funds;

e The OpEx profile is bifurcated:

o Non-P3 OpEx: Base ERP operating expenses excluding
costs for P3 components;

OpEx Profile ) )

o P3 OpEx: Operating expenses for S-1and S-2 projects
with a10% profit margin assumed for the private
developer.

e P3 availability payments are calculated to cover the
Availability Payment developer’s operational costs, operating margin, and capital
Calculations charges, providing sufficient capital for debt repayment

and modeled equity returns.
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Table 4.4.5-2 summarizes the project costs for Scenario 4, noting the incorporation
of P3 components.

Table 4.4.5-2: Summary of uses under scenario 4

Project Total Cost Non P3
Last updated: 9/17/2024 In millions In millions

B-1 Chiller Replacements- South of Pacific $ 7.6m 7.6
B-1 Chiller Replacements- Central $ 127 m 12.7
B-1 Chiller Replacements- North $ 74 m 7.4
B-6 Metering Program $ 101 m 10.1
B-8,9,10 HHW Conversions- Central Campus West Tunnel Scope Zone $ 716 m 71.6
B-8,9,10 HHW Conversions- Central/ Lower Distribution Scope Zone $ 859 m 85.9
B-8,9,10 HHW Conversions- East Campus Distribution Scope Zone $ 103 m 10.3
B-8,9,10 HHW Conversions- North Distribution Scope Zone $ 49.7 m 49.7
B-8,9,10 HHW Conversions- South from Power Plant(PP) Scope Zone $ 99.3 m 99.3
B-8,9,10 HHW Conversions- South from WCUP Scope Zone $ 42.7m 42.7
B-8,9,10 HHW Conversions- West Distribution Scope Zone $ 29m 2.9
B-11 Local Satellite Steam Plants $ 71.2m 71.2
E-1 UW Substation $ 344 m 34.4
E-2 PP Ring Bus & Express Feeders $ 141 m 14.1
P-1 Convert CCW to Year-round Operation $ 53m 5.3
P-2 Add CH-8_CT-14 $ 20.7m 20.7
P-3 WCUP CH5 & CT $ 127 m 12.7
P-4 WCUP Annex $ 55.7m 55.7
P-5 CCW TES Tank $ 778 m 77.8
P-6 PHW TES Tank $ 176 m 17.6
P-7 WCUP HRCs and Cooling Tower $ 139.6 m 139.6
P-8 Power Plant Heat Recovery Chillers $ 173.2m 173.2
P-9 CCW Header and Secondary Pumping System $ 13.0m 13.0
P-10 Power Plant PHW System $ 125m 12.5
P-11 PP Elec. Boilers & EM Gen Heat Rec. $ 732m 73.2
P-12 WCUP Electric Boilers $ 221m 22.1
P-13 WCUP Generators $ 81m 8.1
P-14 PP Controls Upgrades $ 4.6m 4.6
D-C1 Central Campus Piping $ 109.6 m 109.6
D-C2 Central Campus Piping West Tunnel $ 92.7m 92.7
D-N1 North Campus Piping $ 105.4 m 105.4
D-S1 PHW Piping from WCUP to South Campus $ 55.6 m 55.6
D-S2 South of Pacific Campus Piping from PP $ 79.8 m 79.8
D-W1 West Campus CCW & PHW Piping- Phase 1 $ 93.6 m 93.6
D-W2 Sewer Heat Recovery Piping $ 10.5m 10.5
D-E1 PHW Piping from PP to East and SE Campus $ 784 m 78.4
S-1 Lake Interface System- Phase 1 $ 127 m 12.7
S-2 Sewer Heat Recovery Equipment Bldg- Phase 1 - -
CPAT- Lake Advancement $ 11lm 11
CPAT- District Energy Stands/Basis of Design $ 20m 2.05
CPAT- PP Boiler Removal $ 22m 2.22
D-W1 West Campus CCW & PHW Piping- Phase 2 $ 132m 13.20
S-1 Lake Interface System- Phase 2 $ 169.4 m -
S-2 Sewer Heat Recovery Equipment Bldg- Phase 2 $ 67.1m -

$ 2,020.1m $ 1,783.6 m
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Table 4.4.4-3: Lists funding sources for Scenario 4, distinguishing between non-P3
and P3 financing.

Table 4.4.5-3: Summary of sources under Scenario 4

Source Particualrs Total Non P3 P3
Last updated: 9/12/2024 In millions In millions In millions
State Direct Funding Disbursement $ 1,766.9 m|$ 1,766.89 m -
Capex Funded by Tax Credits Receipts $ 16.7 m|$ 16.69 m -
Short Term Loan Disbursement - - -
UW LT Debt Disbursement / LT Private Debt $ 212.8 m - $ 212.84 m
Equity $ 23.6m -8 23.65 m
$ 2,020.1 m|$ 1,783.58 m $ 236.49 m

Table 4.4.5-4 shows CapEx commitments by biennial budget periods for Scenario 4,
with allocations for both non-P3 and P3 components.

Table 4.4.5-4: CapEx by Biennial Budget Period under Scenario 4

Total Capex to be

Period Start Date End Date Committed

Biennial Budget Period 1 - Phase 1 7/1/2025 6/30/2027 $ 292.6
Biennial Budget Period 2 - Phase 2 7/1/2027 6/30/2029 $ 213.4
Biennial Budget Period 3 - Phase 3 7/1/2029 6/30/2031 $ 332.3
Biennial Budget Period 4 - Phase 4 7/1/2031 6/30/2033 $ 290.7
Biennial Budget Period 5 - Phase 5 7/1/2033 6/30/2035 $ 303.4
Biennial Budget Period 6 - Phase 6 7/1/2035 6/30/2037 $ 186.7
Biennial Budget Period 7 - Phase 7 7/1/2037 6/30/2039 $ 164.3
Biennial Budget Period 8 - Phase 8 7/1/2039 6/30/2041 $ -

Total Commitments $ 1,783.6 m

Table 4.4.5-5 shows the anticipated availability payments to be paid to the private
developer, assuming a P3 agreement period of 30 years.

Table 4.4.5-5: CapEx by Biennial Budget Period under Scenario 4

Period Start Date End Date Total Availability

Payments
Biennial Budget Period 1 7/1/2025 6/30/2027
Biennial Budget Period 2 7/11/2027 6/30/2029
Biennial Budget Period 3 7/1/2029 6/30/2031 -
Biennial Budget Period 4 7/1/2031 6/30/2033 21.16
Biennial Budget Period 5 7/1/2033 6/30/2035 21.19
Biennial Budget Period 6 7/1/2035 6/30/2037 21.22
Biennial Budget Period 7 7/1/2037 6/30/2039 21.25
Biennial Budget Period 8 and beyond 7/1/2033 6/30/2074 299.61
Total AP $ 384.4 m
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Figure 4.4.5-1 displays the NPV comparison between BAU and Scenario 4.

NPV Comparison with Scenario 4 (in millions)

$2,360m
|

$2,232m

Figure 4.4.5-1: NP\ Comparison between BAU and Scenario 3

Figure 4.4.5-2 shows cashflow projections under Scenario 4, separating P3
availability payments and other costs. Please note, that the P3 arrangement is
assumed to expire following thirty years of operations, at which point the assets
would revert to the UW for operations, and the OpEx profile reflects full UW
operations all of ERP assets.

BAU Comparisan with Seenario 4 (in YOE §)

Figure 4.4.5-2: Project Cashflows under Scenario 3
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4.5 Financial Analysis Supporting Information

4.5.1 BAU Cashflows

BAU Cashflows Total 2025 2030 2035 2040 2045 2050 2055 2060 2074
Utility Costs 4,032,867,847 28,811,531 43,369,456 50,508,380 57,366,578 65,070,358 83,711,516 92,924,255 102,228,375 133,777,294
0&M 1,407,664,564 16,643,113 18,375,342 20,287,862 22,399,439 24,730,791 27,304,792 30,146,696 33,284,388 43,918,044
Debt Service 1,359,236,371 45,307,879 45,307,879 45,307,879 45,307,879 45,307,879 45,307,879 - - -
BAU Cashflow 7,760,501,619 90,762,523 107,052,677 116,104,122 125,073,896 135,109,028 156,324,187 123,070,951 135,612,763 177,695,338
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4.5.2 Cashflow Summaries - Scenario 1

BAU Cashflows Total
90,762,523 107,052,677 116,104,122 125,073,896 135,109,028 156,324,187 123,070,951 135,512,763

Scenario Cashflows Total

Utility Costs 1,262,400,843 13,580,557 19,884,662 16,672,814 18,639,302 21,278,029 24,505,013 27,296,358 30,345,804 39,742,184
Cost of Carbon 75,531,867 2,675,659 3,192,822 688,070 825,616 985,257 1,169,455 1,345,096 1,484,898 1,959,177
0&M 1,561,084,820 17,185,980 19,111,539 22,548,282 24,895,126 27,486,230 30,347,019 33,505,561 36,992,847 48,811,276
Replacement and Renewal 587,689,764 - - 6,907,442 - 17,951,552 - 68,766,886 - 144,670,165
Debt Service - - - - - - - - - -
P3 Total Availability Payments - - - - - - - - - -
Project Casfhlow 3,486,707,293 33,442,196 42,189,024 46,816,607 44,360,044 67,701,068 56,021,487 130,913,902 68,823,549 235,182,802
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4.5.3 Cashflow Summaries - Scenario 2

BAU Cashflows Total
90,762,523 107,052,677 116,104,122 125,073,896 135,109,028 156,324,187 123,070,951 135,512,763

Scenario Cashflows Total

Utility Costs 1,263,843,269 13,579,196 19,881,605 17,003,796 18,634,480 21,271,521 24,496,824 27,285,564 30,321,603 39,705,966
Cost of Carbon 81,686,009 2,675,659 3,192,822 2,108,805 825,616 985,257 1,169,455 1,345,096 1,484,898 1,959,177
0&M 1,560,875,920 17,185,980 19,111,539 22,473,680 24,895,126 27,486,230 30,347,019 33,505,561 36,992,847 51,753,182
Replacement and Renewal 553,776,197 - - 6,907,442 - 17,951,552 - 43,972,244 - 103,456,569
Debt Service - - - - - - - - - -
P3 Total Availability Payments - - - - - - - - - -
Project Casfhlow 3,460,181,394 33,440,835 42,185,967 48,493,723 44,355,222 67,694,560 56,013,297 106,108,466 68,799,349 196,874,894
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4.5.4 Cashflow Summaries - Scenario 3

BAU Cashflows Total
90,762,523 107,052,677 116,104,122 125,073,806 135,109,028 156,324,187 123,070,951 135,512,763

Scenario Cashflows Total

Utility Costs 1,277,489,634 13,579,196 19,881,605 19,874,284 19,063,240 21,271,506 24,496,824 27,285,564 30,321,603 39,705,966
Cost of Carbon 93,412,523 2,675,659 3,192,822 3,082,034 2,533,127 985,257 1,169,455 1,345,096 1,484,898 1,959,177
0&M 1,560,395,906 17,185,980 19,111,539 22,473,680 24,812,758 27,486,230 30,347,019 33,505,561 36,992,847 51,753,182
Replacement and Renewal 557,416,750 - - 6,907,442 - 17,951,552 - 43,972,244 - 103,456,569
Debt Service - - - - - - - - - -
P3 Total Availability Payments - - - - - - - - - -
Project Casfhlow 3,488,714,813 33,440,835 42,185,967 52,337,440 46,409,125 67,694,546 56,013,297 106,108,466 68,799,349 196,874,894

4.5.5 Cashflow Summaries - Scenario 4

BAU Cashflows Total
90,762,523 107,052,677 116,104,122 125,073,896 135,109,028 156,324,187 123,070,951 135,512,763

Scenario Cashflows Total

Utility Costs 1,271,182,014 13,579,196 19,881,605 18,581,566 18,604,484 21,271,448 24,496,824 27,285,564 30,321,603 39,590,737
Cost of Carbon 86,346,271 2,675,659 3,192,822 2,669,625 825,616 985,257 1,169,455 1,345,096 1,484,898 1,958,514
0&M 1,549,049,729 17,185,980 19,111,539 22,162,836 24,551,929 27,107,314 29,928,665 33,043,664 36,482,875 51,753,182
Replacement and Renewal 545,626,593 - - 6,807,661 - 17,829,920 - 43,823,975 - 100,298,663
Debt Service - - - - - - - - - -
P3 Total Availability Payments 334,701,313 - - 11,062,929 11,098,517 11,137,809 11,181,191 11,229,088 11,281,970 -
Project Casfhlow 3,786,905,921 33,440,835 42,185,967 61,284,616 55,080,547 78,331,748 66,776,134 116,727,387 79,571,347 193,601,096
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5.0 Life Cycle Cost Analysis

5.1 Net Present Value Calculations

Lifecycle cost analyses were performed for different funding pathways and debt
source scenarios for the UW Energy Renewal Plan. Costs were compared to a
Business-as-Usual (BAU) case representing ongoing costs and renewal required if
the UW does not move forward with the ERP. The duration of the analysis extends
50 years. Refer to Section 4, Financial Modeling, for details on assumptions and data
sources. The following funding pathways and debt source scenarios were
determined:

e Scenario 1(S1) — Four Biennia Funding Period (Average $454M [ Biennia)
e Scenario 2 (S2) — Five Biennia Funding Period (Average $377M [ Biennia)
e Scenario 3 (53) — Eight Biennia Funding Period (Average $250M / Biennia)

e Scenario 4 (S4) - Seven Biennia Funding Period with P3 Partnerships (Average
S247M [ Biennia)

Figure 5.1-1illustrates a comparison between the ERP and BAU cases with

representative ongoing operational and renewal costs associated with each.

NPV Comparison for All Scenarios (in millions)

$2,360m 2,300 52,280m §2,254m $2.232m
: ) . ;

S 636 m

$120m

$1,329m $1,300m $1,260m $132Tm
$1,500 m
s122m-
§ 1L000'm 1
$106m- £100m-
§ 465 m
§1.119m

§30m $3Tm

$380m $386m

Figure 5.1-1: Net Present Value (NPV) comparison of the
Business-As-Usual (BAU) case to the ERP under four varying funding timeline scenarios.
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5.141

It can be seen from Figure 5.1-1 that each of the ERP funding scenarios with have
positive net present values relative to the BAU. The accelerated timeline in Scenario
1is meant to reflect compliance with the ten-year timeline initially set by the UW
Energy Strategy while the other scenarios are meant to extend the timeline to fit
better within the University’s funding requests. Refer to Section 4, Financial
Modeling, for details on assumptions and data sources.

The BAU scenario identifies the level of investment required to maintain the status
quo of delivering heating and cooling to campus with the existing infrastructure and
technologies. Doing so allows for a comparison of the incremental cost of the ERP
relative to the BAU and helps identify additional benefits that the ERP provides
such as improved resiliency and operational reliability, reduced maintenance needs
stemming from major electrical infrastructure improvements, thermal energy
storage, and consolidation of distributed building cooling systems.

The criteria for the BAU were developed in conjunction with UW which assumes
central steam is maintained with gas-fired boilers. The BAU uses renewable natural
gas to produce steam in lieu of participating in the CCA auctions or paying penalties
for non-compliance with other carbon emissions regulations (such as Seattle BEPS).
The combination of campus CCW and building-level cooling systems is maintained
with an electrical curtailment strategy in summer during peak cooling times. No
significant electrical infrastructure upgrades are included in the BAU. Moving
forward, new buildings have standalone code-compliant HVAC systems and
decentralized heating and cooling. PP CCW remains seasonal only and no cooling is
added to existing buildings without cooling.

Operation & Maintenance Inputs

Life cycle operation and maintenance (O&M) costs were estimated for the ERP and
BAU case including the costs associated with routine maintenance, service, and
repair. These costs are in addition to ongoing utility costs and equipment
replacement and renewal costs which are detailed in upcoming sections.

The O&M costs in this category were estimated from a variety of sources.
Estimated maintenance costs for new equipment related to the ERP were primarily
provided by the equipment representatives based on estimated costs of service
contracts that would be representative of the level of maintenance that would be
provided by UW operational staff. This includes heat recovery chillers, conventional
chillers and cooling towers, heat exchangers, and sewer and lake interface systems.
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5.1.2

Information about existing O&M costs (2022-2024) for major infrastructure serving
the WCUP and PP were provided by UW Facilities via cost of power plant
operations summary tables including direct payroll, operation, distribution and
tunnel maintenance, and additional minor projects. The direct payroll numbers were
further refined with input from the CE&U team based on recent labor negotiations
and anticipated increase in staffing associated with the new systems defined in the
ERP. The 2013 UW maodified obsolescence plan was also referenced for ongoing
O&M costs associated with maintaining energy infrastructure on campus as this
source was used in the 2017 University of Washington Hot Water Conversion Study:
Phase II.

The approach taken for O&M cost analysis includes estimating the overall
magnitude of O&M costs relative to capital project costs and ongoing utility costs,
as well as identifying major O&M cost differences between the ERP and BAU cases.
Examples of major O&M costs associated solely with the BAU case include
combustion boilers, steam turbine generator, absorption chiller, steam and
condensate piping distribution, and distributed building cooling systems. Examples
of major O&M costs associated solely with the ERP include heat pump chillers,
electrode boilers, thermal energy storage tanks, increased water treatment, and
sewer and lake interface systems.

Refer to section 6.2 of the Phase Il report for additional discussion on the impacts of
the ERP on staff resources and operational complexity.

Equipment Replacement & Renewal Value

Equipment replacement and renewal projects are assumed to be major capital
projects that fully replace, upgrade, or modernize equipment at the end of its useful
life. Given the 50-year period for life cycle cost analysis, all major equipment and
infrastructure are assumed to require major renovations (in the case of thermal
energy storage tanks) or be fully replaced at least once with typical equipment life
ranging from 25 years to 40 years depending on the system type.

Like the approach taken for O&M costs, estimating equipment renewal costs
focuses on the overall magnitude of renewal costs and major cost differences
between the ERP and BAU cases. Examples of major renewal costs associated with
the BAU case include combustion boilers, steam turbine generators, absorption
chiller, steam and condensate piping distribution, and distributed building cooling
systems. Examples of major renewal costs associated solely with the ERP include
heat pump chillers, electrode boilers, thermal energy storage tanks, increased water
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treatment, and sewer and lake interface systems. The water-cooled chillers and
pumps in the Power Plant and WCUP are replaced in both the BAU and ERP
scenarios.

Energy Modeling Results

Energy, utility costs, and greenhouse gas emissions used as the basis for the full life
cycle cost analysis (LCCA) are described in this section. These results reflect the fully
implemented ERP and all distributed building cooling loads added to the campus
cooling water (CCW) system. Future climate impacts are captured assuming RCP4.5
future weather scenario. Annual system operation and performance results shown
below are for the year and climate of 2050 unless specified otherwise.

The heating generation curve in Figure 5.2-1 shows how heat source utilization
varies based on the magnitude of the demand. The figure shows the number of
hours over a year where the heating load and heat generation are at least the
values shown. The impact of thermal energy storage (TES) is included, and the
campus load demand curve relative to the equipment heat generation is shown. The
figure illustrates how the TES shifts load from peak times to lower demand hours.
This allows for more utilization of heat recovery and minimizing the use of the
backup boilers. Some hours with minimal heating demand during the summer are
eliminated completely because of the daily discharge of the heating TES; over the
year there is a reduction in trim boiler operation of 567 hours. This analysis assumes
that resiliency is being managed through the power reliability improvements at the
UW Substation and that the TES is available for charging and discharging cycles
throughout the year.
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Campus Heating Generation Curve
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Figure 5.2-1: Campus heating generation (plant equipment) curve and campus load demand curve for year 2050.

Table 5.2-1 summarizes the electrified heating system’s annual heating energy
performance. For these model results, process steam generation was assumed to be
natural gas and is a significant energy consumer. HRCs handle 53% of the hot water
load running in simultaneous heating and cooling mode while only 4% of the hot
water is generated from trim boilers.

Together, recovered energy and sewer heat sources produce 78% of the annual
heating load while lake source heating produces 18% of the total output. The HRCs
have improved performance when utilizing the sewer because it is a higher-
temperature heat source. Using the lake as a heat source yields the lowest
performance relative to recovered energy or sewer heat.
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Table 5.2-1: System Heating Energy Performance Summary for the Year 2050. Note
that process steam will continue to utilize natural gas combustion.

% Annual Heating % Heating Peak Average Run

Heating Output Energy MWH Energy MW Heating COP  Hours
Simultaneous 53% 36,398 43% 12.6 3.1 6,775
Sewer 25% 22,885 27% 7.4 3.7 3,771
Lake 18% 16,597 20% 10.2 3.0 3,948
Trim 4% 8,849 10% 24.0 - 1,611

Figure 5.2-2 shows the cooling generation curve against the campus load demand
curve. During the warmer months, lake water is used to cool the condenser water
loops of the water-cooled chillers via heat exchangers. This improves the overall
energy efficiency of the water-cooled chiller plant while saving a large amount of
water. During the rest of the year, when the lake water is used for heat generation,
heat is rejected from the condenser water loop via cooling towers. The impact of
the chillers utilizing lake water for cooling is broken out separately.
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Campus Cooling Generation Curve
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Figure 5.2-2: Campus cooling generation (plant equipment) curve and campus load demand curve for the year
2050.

Table 5.2-2 summarizes the annual cooling energy performance, illustrating how
different cooling sources are utilized based on the annual cooling demand.

Table 5.2-2: System Cooling Energy Performance Summary for the Year 2050

% Annual
Cooling Output COP Run Hours Cooling Energy MWh % Cooling Energy Peak MW

Simultaneous 35%| 2.1 6775 Energy is associated with heating; cooling is free
Sewer 28%| 7.4 4973 8306 41% 23
Lake 14%| 8.2 2081 3680 18% 2.6

Conventional Water-
Cooled Chillers 24%| 6.0 6555 8133 40% 15.9

Simultaneous heat recovery and sewer sources handle 63% of the annual cooling
demand. The HRCs have improved performance when using the sewer because the
temperature is generally lower than that of the water-cooled chiller condenser
water loops. Utilizing lake cooling yields the greatest efficiency because of the
decreased water temperatures.

The entire ERP plant will have a system COP of 4.1, considering both heating and
cooling loads and energy but excluding the gas process steam. When the gas
process steam is accounted for the system COP is 2.6.
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Anticipated campus daily electrical peak demand is shown in Figure 5.2-3 for both a
business-as-usual (BAU) case and the ERP scenario. The BAU case is a baseline that
reflects the campus operation today, utilizing the existing natural gas steam system
and conventional water-cooled chillers for heating and cooling. It includes the
energy demand and consumption of the building-level chillers as well.

The BAU case has a peak campus electrical demand of 49MW, while the ERP
scenario has a peak of 7IMW, resulting in a delta of 22MW to fully electrify the
campus heating and cooling systems. It also shifts the campus peak demand from
the summer cooling season to the winter heating season. These results include the
impact of the TES which discharges during high demand periods, thereby reducing
electrical demand. Excluding the TES operation yields a peak demand of 76MW. The
baseline data is based on measured data from Seattle City Light meters in 2023.

Peak Daily MW
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700 |

60.0

- Vbt

200 |

Mw
Y
a
o

10.0

11 1/31 32 4 51 531 830 7/30 8/29  9/28  0/28  11/27 12427

Electrified =——=BAU

Figure 5.2-3: Existing campus electrical demand, calculated as the peak demand
over 15-minute intervals, compared to the calculated future ERP scenario.

Figure 5.2-4 provides the ERP heating and cooling energy consumption broken
down by equipment type. This analysis assumed that process steam would remain
on the combustion-based steam system; the CO2 emission impacts of process
steam are summarized at the end of this section. The HRCs make up 75% of the
electrical energy consumption utilizing heat pump technology, while trim boilers
make up 9%. Process steam is not included in the figure below, but a comparison of
electrical vs natural gas energy consumption is provided in the next figure.

- UNIVERSITY OF WASHINGTON
== | Affiliated ENERGY RENEWAL PLAN » PHASE 3 IMPLEMENTATION PLAN REPORT w
== I Engineers 12202024 « PAGE | 71



Campus Electrified Plant Annual MWh Consumption
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Figure 5.2-4: Campus ERP plant annual electricity consumption by end-use category. Note that process steam
is excluded since it will remain on the combustion system. These results are for the year 2050.

Figure 5.2-5 compares the energy consumption of the ERP heating and cooling
systems against the natural gas consumption associated with the remaining process
steam on campus (refer to Phase Il report section 3.2.2 for assumptions behind
steam process load). Process steam is a significant load and will constitute 45% of
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the system energy consumption post-electrification. Moving some or all of this load
to an electrified system would increase the required electrical demand significantly.

Electric Heating/Cooling Systems vs Gas Process Steam,
Annual Energy Consumption (MBH)

Electrified Systems

346,851,556, ® Process Steam - Gas
55%

Figure 5.2-5: Energy consumption of electrified systems vs gas consumption of
process steam for ERP for the year 2050.

Figure 5.2-6 shows the energy consumption over the life span of the campus for
scenario S2 - 5 Biennia (refer to section 4.0 Financial Modeling for more information
on this and other funding scenarios). Total energy consumption begins to decrease
in the year 2030 as parts of the steam distribution transition to hot water with the
HRCs coming online for WCUP and PP in 2032 and 2034 respectively. The final
portion of the steam distribution for heating is moved over to the electrified hot
water system in 2034 and the electric boilers come online in 2036. The remaining
gas consumption after 2036 is from process steam. Future weather predictions with
a warming climate are accounted for but have a small impact on annual energy
consumption. The campus heating and cooling EUI reduces from 124 to 43 because
of the ERP electrification effort.

. UNIVERSITY OF WASHINGTON
A == | Affiliated ENERGY RENEWAL PLAN » PHASE 3 IMPLEMENTATION PLAN REPORT W
== I Engineers 12.20.2024 « PAGE | 73



A

Heating and Cooling Energy Consumption over Life Cycle,
S2 - 5 Biennia
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Figure 5.2-6: Energy consumption of ERP over life cycle. EUI is calculated based on
13,700,000sf of buildings connected to the WCUP and PP.

Figure 5.2-7 shows the EUI of the campus before and after electrification. Energy
consumption of the PP and WCUP is included as well as building-level energy
consumption which was inventoried in the Phase | Baseline Assessment report. The
business-as-usual (BAU) has a campus EUI of 188 while the ERP has a campus EUI
of 106. The EUI target for the Clean Buildings Performance Standard (CBPS) is 165,
putting the ERP well below the target. These EUIs are based on the 13.7 million
square feet of buildings connected to WCUP and PP since this is the focus of the
ERP effort. This is a subset of the contiguous campus which will ultimately comply
via the campus pathway as defined in the Clean Building Performance Standard
(refer to section 7.0, Regulatory Planning). The substantial energy reduction is a
result of the high-performance ERP design which utilizes heat pumps, heat
recovery, and TES.
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Figure 5.2-7: Comparison of campus EUI before and affter electrification effort.
The campus CBPS target is also shown.

Table 5.2-3 shows the annual utility cost of the ERP against the BAU baseline for
the year 2050 with 2024 utility rates. The BAU continues to use inefficient natural
gas steam boilers and, therefore, has a higher utility cost. Scenarios for BAU with
and without renewable natural gas (RNG) were included. The BAU uses RNG to
eliminate carbon emissions and comply with the Climate Commitment Act; RNG was
estimated to be 2x more expensive than conventional natural gas from recent PSE
pricing. The process steam in the ERP is served by conventional natural gas. The
cost of carbon for the ERP and BAU with conventional natural gas was assumed to
be $30/MTCO2e. If the BAU utilizes conventional natural gas by paying for CCA
auction allowances in lieu of RNG, the ERP scenario is still cheaper albeit the savings
are significantly decreased. Conventional natural gas is 3-4x cheaper per unit

of energy than electricity and the ERP scenario has superior utility costs because of
its higher efficiency.
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Table 5.2-3: Annual Utility Cost Summary for the year 2050 in 2024 dollars.
Costs are Normalized Against 13,700,000 Square Feet (SF) of Buildings Connected to WCUP and PP

Annual $/sf

ERP with Conventional NG $ 13,355,517 | $ 0.97
ERP with Renewable NG $ 14,893,326 | $ 1.12
BAU with Conventional NG $ 18,879,396 | $ 1.38
BAU with Renewable NG $ 27,345,562 | $ 2.00

Utility rates used to calculate energy costs come from Seattle City Light (SCL) for
electricity and Puget Sound Energy (PSE) for gas. These are summarized in Table
5.2-4. Recent utility pricing was also provided by UW showing variability over the
past 12-18 months. The calculated blended rate for electricity is $0.0977 / kWh
including demand charges. The gas rate is for conventional natural gas and is on the
higher side of pricing observed over the past 12-18 months.

Table 5.2-4: Utility Rate Summary for the year 2024

Peak $ 0.10
Electricity - Per kWh Off-Peak |$ 0.06

Peak $ 488
Electricity - Per kW Off-Peak | $ 0.31
Natural Gas - Per Therm $ 070
Sewer Heat Exchanger - Per MMBTU $ 042
Water - Per Makeup Gal $ 0.009
Sewer - Per Gal $0.0245

The escalation rates for electricity and natural gas assumed for this analysis are
given in Figure 5.2-8. These are “real” rates which exclude inflation, isolating the
projected true increase or decrease in the cost of energy over time in today’s dollars.
These projections are based on the short-term rate increases reported by SCL and
PSE and then extrapolated out based on predictions from the Energy Information
Administration (EIA). Natural gas rates increase significantly over the next decade
then jump in 2045, coinciding with utility carbon neutrality goals and legislation
from Washington and California. The projected real electricity rate increases for the
next decade, plateauing in 2034. General inflation is added to these utility costs in
the LCCA.
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Natural Gas Rate $/Therm (Real)
$£1.20

£1.00
£0.80
$0.60
$0.40

50.20

2024 2034 2044 2054 2064 2074

Electricity Rate $/kWh (Real)
$0.12

$0.10 /

$0.08

$0.06
$0.04

$0.02

2024 2034 2044 2054 2064 2074

Figure 5.2-8: Fscalated rates for electricity and gas, excluding inflation (real rates).

Table 5.2-5 compares the CO2 emissions before and after ERP electrification. The
emissions rates are 0.0064 MTCO2e / kWh for SCL and 11.7 Ibs CO2 / Therm for
natural gas. Emissions are shown for the plants, contiguous campus — including the
building-level gas systems — and the process steam.

Since the process steam is a large annual load, continuing to use natural gas as the
generation source would greatly diminish the buffer between campus emissions
post-electrification and the 25,000 MTCO2e target for the Climate Commitment Act.
If the process steam continues to be supplied by natural gas systems and the
building-level gas systems are left in place, the emissions are estimated to be 23,692
MTCO2e per year placing UW just below the CCA limit of 25,000 MTCO2e. If RNG
were used in the ERP for process steam then the CO2 emissions for CCA compliance

- UNIVERSITY OF WASHINGTON
A == | Affiliated ENERGY RENEWAL PLAN » PHASE 3 IMPLEMENTATION PLAN REPORT w
== I Engineers 12202024 « PAGE | 77



would reduce to 6,104 MTCO2e per year, yielding a significant buffer against the

CCA threshold.
Table 5.2-5: CO2 Emissions Summary
Annual MTONs CO2  Notes
ERP Plants 304 |Emissions from WCUP and PP Only.
BAU Plants 57,412 |Excludes Process Steam.
Contiguous campus. Includes gas
consumption at buildings and emissions
ERP Campus 23,692 |from process steam which remains on
natural gas. Does not take credit for
BAU Campus 80,800 |renewable natural gas.
Impact of keeping process steam (25,000
pph) on natural gas boilers; includes
Process Steam - steam distribution and makeup loss of
Natural Gas Boilers 17,588 |23% total

Figure 5.2-9 shows a graphical representation of the data in Table 5.2-5.
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Figure 5.2-9: Comparison of the BAU And ERP scenarios.

The incremental NPV cost of the carbon emission reduction is given below in Table
5.2-6. This analysis compares the difference in the total NPV cost of capital,
operations & maintenance, utility costs, equipment renewals, and cost of carbon
over the period of the study for both the ERP (Scenario 2) and the BAU with
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conventional natural gas, and divides that by the avoided carbon emissions over
that same period. The cost of the CO2 emission reduction comes out to $147 per
MTCO2e avoided which is favorable compared to a recent EPA social cost of carbon
benchmark of $190 per MTCO2e avoided. As another reference, this result also
compares well with the benchmark of $265/MTCO2e utilized by the University of
California system for the equity-weighted social cost of carbon (as of 2025 and
escalated 1.5% annually).

Table 5.2-6: Life cycle CO2 emissions and incremental NPV cost of avoided emissions.

BAU ERP - 52 5 Biennia

{Conventional NG) (Conventional NG) Delta
Total NPV $  1,869,500,000 | $  2,280,000,000 | $ 410,500,000
MTCO2e 4,192,696 1,396,132 (2,796,564)
NPV Cost per MTCOZ2e Avoided $147
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6.0 Funding Guidance

6.1

Ernst & Young Disclaimer

Any U.S. tax advice contained in this report was not intended or written to be used,
and cannot be used, for the purpose of avoiding penalties that may be imposed
under the Internal Revenue Code (“IRC") or applicable state or local tax law
provisions.

We expressly authorize disclosure of this document to any and all persons;
however, this document is provided solely for your benefit, and it is not to be relied
on by any other person. If you disclose this information to others, you must inform
them that they may not rely on it. We assume no responsibility for tax or other
consequences to any other person; instead, all other persons should consult and rely
on the views and advice of their own advisors.

No conclusions have been reached as to the likelihood that the taxpayer will prevail
on the merits, with respect to each tax issue considered in this written advice. All
references to terms indicating levels of comfort such as “reasonable,” “should” or
“likely” are to be interpreted merely as an aid in the readers’ understanding of the
issues and are not intended or written to be used, and cannot be used, as an
evaluation of the probability of success on the merits of the issues.

Based upon the data provided and representations by University of Washington
personnel, we have taken the data supplied and analyzed it in accordance with
Inflation Reduction Act statutes, regulations, notices, and other applicable guidance.
We have not performed an independent audit of the data UW has provided. Each
IRC Section considered herein is subject to change upon the issuance of additional
guidance from IRS or the Treasury Department and such change may be applied
retrospectively. We assume no responsibility to update this written advice if the
applicable law changes.

The tax advice set forth herein addresses specific US federal income tax issues. This
report does not consider any other US federal income tax issues; any non-income
tax issues; any state, local or foreign tax issues; or the application of normalization
rules under Sections 168(i)(9) and 168(i)(10). Accordingly, we do not reach any
conclusions regarding any other US federal income tax; non-income tax; state, local
or foreign tax issues; or normalization rules. Furthermore, we express no opinion on
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non-tax issues, such as corporate or securities law matters. We express no opinion
other than as stated herein, and neither this analysis nor any prior statements are
intended to imply, or to be an opinion on, any other matters. \We assume no
responsibility for the tax issues beyond the issues to which this report is devoted.
Additionally, we do not opine on any of the following issues: (1) any impact of future
legislation, IRS or Treasury Guidance, or other changes in the law, whether
retroactive in nature or not; (2) any issues specifically excluded; (3) any state or local
taxes, or any non-US taxes in jurisdictions not specifically mentioned; or (4) any
taxes not specifically mentioned.
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6.3 General Overview of IRA

Inflation Reduction Act (“IRA") is enforced as a law to create opportunities for
domestic projects. As part of the implementation of this law, Department of
Treasury is providing tax incentives for clean energy projects. A general overview of
IRA is as depicted in the picture below:

Advanced
Manufacturing
Fleet Decarbonization = 45X~ Advanced
= 30C - Alternative Refueling Manufacturing PTC
Infrastructure « Transferability » 48C-Advanced Energy
= 30D - Clean Vehicle Credit - Refundability Project Credit .
= 45W - Qualified Clean « Credit Structure = ATVM loan program

= Domestic manufacturing
conversion grants*

= Advanced Industrial Facilities

Deployment Program*

Commercial Vehicles
= (Clean Heavy-Duty Vehicles
Grant Program*

Renewable Fuels

= 40A - Biodiesel & Alternative Renewable/Clean
Fuels Credit Energy

= 40B - Sustainable Aviation = 45-Clean Energy PTC
Fuel Credit = 45U - Zero-Emission

= 457 - Clean Fuel Production Nuclear Power PTC
Credit = 45V - Clean Hydrogen

PTC

= 45Y - Technology-
neutral PTC

= 48 - Clean Energy ITC

= 48E - Clean Electricity
Investment Credit

= Alternative Fuel & Low-
Fmission Aviation

Carbon Sequestration

= 45Q - Carbon Capture & Sequestration
Credit

Energy Efficient Buildings
= 45 - New Energy Efficient Home
Credit
= 179D - Energy Efficiency Commercial
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6.4 Section 48

Section 48 refers to the input tax credits (ITC) from clean energy and electricity
projects. This section details about the ITC overview, definition of “Thermal Energy
Storage as Energy Property”, example of credit calculation, additional considerations
for tax exempt financing, investment credit timelines and next steps in securing tax
credits.

6.4.1 Section 48 Clean Energy ITC/Section 48E Clean Electricity

ITC (Credit Overview)

Section 48 Clean Energy ITC

Section 48E Clean Electricity

A

ITC

Overview

e The Inflation Reduction Act (IRA)
Extends the ITC for most projects that
begin construction before January 1,
2025

e Tax credit is available for the cost of
qualified energy property in the year its
placed in service:

o Base credit of 6% of the basis of
qualified energy property (or 2%
for certain technologies, e.g.,
microturbine)

o Maximum bonus credit rate of
30% of the basis of qualified
energy property (or 10% for
certain technologies) if taxpayer
meets the prevailing wage and
apprenticeship requirements

= Certain exceptions apply,
including for energy property
with a maximum net output
of less than 1 MW electrical
energy (AC) or thermal energy
and if property begins
construction prior to 1/29/2023

¢ IRA expands the eligible property (from
qualified solar energy, CHP, waste
energy recovery properties, among
others) to include 3 new technologies:

o Standalone energy storage

o Effective for facilities placed in
service after December 31, 2024,
and until 2032, then subject to a 3-
year phaseout

e Tax credit is available for the cost
of qualifying facilities and energy
storage technologies in the year its
placed in service:

o Base credit amount of 6% or a
bonus credit of 30% (same
rules as 48 apply)

o Taxpayers eligible for a10%
bonus for each of the
following:

= if certain domestic content
requirements are met, or

= the facility or energy
storage technology is
located in an energy
community

o A qualifying facility is used to
generate electricity, and the
greenhouse gas (GHG) emissions
rate is not greater than zero

e Energy storage technology is
property that receives, stores, and
delivers energy for conversion to
electricity and has a nameplate
capacity > 5 kWh. The definition
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Section 48 Clean Energy ITC Section 48E Clean Electricity

ITC

o Qualified biogas property also includes thermal energy

storage property.
o Microgrid controller 9¢ property

o Incremental bonus credit rates
available:

o 10% for meeting domestic content
requirements

o 10% for projects located in “energy
communities” - e.g., brownfield
sites, certain census tracts with
former coal mine or coal power
plants

o 10-20% for certain solar and wind
property located in a low-income
community, and which have a
maximum net output of less than 5
MW - requires an application to be
granted limited low-income
community funds

o Credit utilization: the ITCis eligible for
direct pay election for applicable
entities, is transferrable (one-time; paid
in cash), and is eligible for a modified 3-
year carryback period

Timeline Only available for projects which begin Only available for projects placed in

construction before January 1, 2025 service after December 31, 2024; 3-

year phase-out starts the later of:
Available for projects using the ground as

a source/sink for heating and cooling if e 12/31/2032, or

construction begins before January 1,2035 e Yearin which when US GHG

emissions from electricity are 25%
of 2022 emissions or lower
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Section 48 Clean Energy ITC

Section 48E Clean Electricity

ITC

Eligible Property Certain energy property (e.g., fuel cell, e Any tangible property used as an
solar, geothermal, small wind, energy integral part of an electricity-
storage, biogas, microgrid controllers, generating facility with a GHG
CHP) emissions rate not greater than

zero (technology-neutral)
e Qualified energy storage
technologies*

Credit Rate Base credit of 6% of the basis of qualified | Base credit of 6% of the basis of
energy property (or bonus credit of 30% qualified energy property (or bonus
for projects meeting prevailing credit of 30% for projects meeting
wage/apprenticeship requirements) prevailing wage/apprenticeship

requirements)

:onus Credit Additional bonus credit rates available for | Additional bonus credit rates available

ates - . o . -
projects located in energy communities for projects located in energy
(10%), which meet domestic content communities (10%) and projects which
requirements (10%), or certain meet domestic content requirements
technologies that meet low-income (10%)
community requirements (10%)

?ddlflonal . Transferrable; Direct pay for tax-exempt Transferrable; Direct pay for tax-

onsiderations . "

entities only exempt entities only

*Note: “Energy storage technology” has the same meaning as given by Section 48.

6.4.2 Section 48E Energy Property: Thermal Energy Storage
Property (“TES”)

Definition of Thermal Energy Storage

Under IRC Sec. 48E the term “energy storage technology” has the meaning given
such term in section 48(c)(6) (except the termination provision). Section 48

provides:

e Thermal energy storage property is defined as property comprising a system

which:
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is directly connected to a heating, ventilation, or air conditioning (“HVAC”)
system

removes heat from, or adds heat to, a storage medium for subsequent use,
and

provides energy for the heating or cooling of the interior of a residential or
commercial building.

e Example eligible TES property may include the following types of systems:

Thermal ice storage systems that use electricity to run a refrigeration cycle
to produce ice that is later connected to the HVAC system as an exchange
medium for air conditioning the building.

Heat pump systems that store thermal energy in an underground tank or
borehole field to be extracted for later use for heating and/or cooling, and
electric furnaces that use electricity to heat bricks to high temperatures and
later use the stored energy to heat a building through the HVAC system.

e Property placed in service or beginning construction in 2025 or later would be
eligible under Section 48E.

o Eligible Costs

= | Affiliated
== I Engineers

Total eligible project costs include all costs that are integral to the operation
of the system and exclude costs allocable to land or to a building and its
structural components.

The following costs are examples of those that are not eligible: site work,
some interconnection, landscaping, irrigation, fencing, barbed wire,
insurance, managerial expenses, back up electric boilers to support the
system, etc.

Alternatively, the following costs are examples of those that are eligible:
installation of heat exchange equipment, labor for installation of eligible
property, allocated engineering and design costs, etc.
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6.4.3 Applicability to University of Washington Energy Renewal
Project

Projects that are deemed qualified as Thermal Energy Storage Property under Sec.
48E based on data provided:

e P-5: New Thermal Energy Storage (“TES”) (chilled water) tank and future
location for a second (hot water)

Work is intended to occur in the 2025-2027 first biennium of the Energy
Renewal Program. According to project sequencing diagram, the estimate is
end of 2026 for begin construction.

Based on timing, the project would not fall under Section 48 as it requires
that projects that begin construction before January 1, 2025. As such the
analysis was performed under 48E Clean Electricity ITC.

o P-6: New Thermal Energy Storage (hot water) tank adjacent to existing
chilled water TES tank

Work is intended to occur after SOW-P-5 CCW TES Tank. According to
project sequencing diagram, the estimate is end of 2030 for begin
construction.

Based on timing, the project would not fall under Section 48 as it requires
that projects that begin construction before January 1, 2025. As such the
analysis was performed under 48E Clean Electricity ITC.

e S-2: Sewer Heat Recovery Equipment Building, Wet Well and Sewer Tie-

Work includes Sewer Water Heat Recovery Equipment Building sewer
water wet well, sewer main piping intercept, and all interconnecting piping.

According to project sequencing diagram, the estimate is end of 2029 for
begin construction.

Based on timing, the project would not fall under Section 48 as it requires
that projects that begin construction before January 1, 2025. As such the
analysis was performed under 48E Clean Electricity ITC.

D-W?2 piping from sewer heat recovery building to campus buildings was
considered but did not fall withing the qualified equipment definition.

Projects that are deemed NOT qualified under Sec. 48E based on data provided:

A: Affiliated
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e S-1: Lake Interface System

The analysis concluded that this component is unlikely to be eligible for the
ITC as it uses lake water, which is considered surface water rather than
groundwater.

The project was considered for possible qualification under Section 48 as
“equipment which uses the ground or ground water as a thermal energy
source to heat a structure or as a thermal energy sink to cool a structure.”
The key item for the qualification was whether there is explicit language or
argument that lake water may be considered ground water.

The analysis explored the question of whether the project involving a heat
exchange on water extracted from Lake Washington can qualify for credits
under Section 48 as “equipment which uses the ground or ground water as
a thermal energy source to heat a structure or as a thermal energy sink to
cool a structure.” Accordingly, the analysis explored the definition of
“ground water” as well as of the “lake.”

Based on various sources, lake would be considered surface water as
opposed to ground water. The Washington Department of Natural
Resources noted that “water bodies in Washington State, such as rivers,
streams, reservoirs, and lakes, are connected to aquifers,” as such the
analysis sought to confirm the source of water for the lake in scope.

As AEI confirmed, lake water is not primarily fed by ground water. It is
primarily from snow melt/precipitation.

As the lake water does not primarily come from an aquifer, the project was
deemed to be unlikely to qualify under the definitions of qualified property
under Section 48.

6.5 Section 48 Clean Energy ITC /Section 48E
Clean Electricity ITC: Example credit
calculation

e Section 48 ITC available for the cost of qualified energy property taken in the
year the asset is placed in service

e Facts: A taxpayer constructs and places in service eligible energy property; total

spend: $10M
- UNIVERSITY OF WASHINGTON
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e Assumptions:90% of costs are eligible ($9M), construction begins in 2024

o Total potential credit range: $540K - 54.5M

» 6% base credit: $540K
» Available for eligible

energy property

» 30% bonus credit: $2.7M

» Must meet prevailing
wage and apprenticeship
requirements

» Incremental credit: $900K

» Must meet domestic
content requirements

» Incremental credit: $900K
, Must be located in an

“energy community”

Total maximum credit:
$4.5M

e Credit monetization:

“Applicable entities” (including not-for-profit entities) may elect the direct
pay option, but there may be a 2-3-year lag before receiving the cash
refund from the IRS after the energy property was placed in service due to
FYE implications of making the election on an extended return.

The ITCis also transferrable for “eligible taxpayers” (one-time; paid in cash),
but the cash benefit may not be realized until up to 2+ years after the asset
is placed in service, and there will be a discount on the value when it is
transferred to an unrelated party. “Eligible taxpayers” does not include

“applicable entities.”

6.6 Additional Considerations and Tax-Exempt

A=

Bond Financing

Use of tax-exempt bond proceeds

e Subject to a partial reduction of up to 15% where tax-exempt bond proceeds
were used to provide financing for qualified assets.

e The tax credit calculated under subsection (a) for any facility using tax exempt
bond financing in a given tax year will be decreased. The reduction amount is
the initial credit multiplied by either 15% or a ratio, whichever is less. The ratio is
the bond proceeds spent on the project (numerator) divided by the total capital
invested in the facility (denominator).

Affiliated
Engineers

the numerator is the sum for the taxable year, and all prior taxable years, of
proceeds of an issue of any obligations the interest on which is exempt

UNIVERSITY OF WASHINGTON

ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT

12.20.2024 - PAGE | 89

W




from tax under section 103, and which is used to provide financing for the
qualified facility, and

- the denominator is the aggregate number of additions to the capital
account for the qualified facility for the taxable year and all prior taxable
years.
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6.7 48 and 48E Investment Credit Timeline

2022  Passage of the Inflation Reduction Act

« Standalone energy storage is now eligible for the ITC and geothermal heat pump equipment is eligible

« Provides up to a 6% base credit rate and an enhanced credit rate at 5 times the base rate if PWA
requirements are met.

2023  Projects must begin to meet PWA requirements to achieve the enhanced credit rate

« Projects beginning construction prior to January 29, 2023, are automatically considered to have met PWA
requirements.

» Projects beginning construction after this date must meet the 1-megawatt requirement or pay prevailing
wages and hire apprentices.

2024  Section 48 ITC eligibility

» Most types of projects must begin construction to be eligible for the Sec. 48 ITC (geothermal excepted)

Credit phase-out begins for projects that begin construction in 2024 and will utilize the direct pay election.

* 10% phaseout reduction in credit if projects don’t meet domestic content requirements, have a maximum
output of less than 1 megawatt, or don’'t meet other exceptions.

2025 Section 48 ITC

* Projects beginning construction in 2025 are not eligible for the Section 48 ITC; Projects that began
construction in prior years and are placed in service in 2025 and beyond may still be eligible under section
48

» Geothermal heat pump projects beginning construction in 2025 remain eligible

Section 48E Clean Electricity ITC

« Projects placed in service in 2025 are eligible for the Section 48E clean electricity ITC (electricity generating
technology with < zero GHG emissions and energy storage technology projects remain eligible)

Direct Pay Implications

 Under 48E, the direct pay phase-out reduction for projects that dont meet domestic content
requirements or exceptions remains applicable and increases from 10% to 15%

» Geothermal projects are still eligible for credit under Section 48; the section 48 code does not describe the
direct pay phase-out past 2024

« The IRS has not provided further guidance or a technical correction with respect to direct pay election
phase out percentage with respect to geothermal heat pump property that begins after 2025 (see slide 10
for additional detail)

2026  Under 48E, projects beginning construction that will utilize direct pay must meet domestic content
requirements or exceptions; otherwise, the phase-out increases to 100%, reducing the credit to $0 The
applicable year will be the later of 2032 or when the Treasury Secretary determines that annual GHG emissions
from electricity production in the US are < 25% of the annual GHG from such production for 2022

2032 First possible “applicable year” where the Section 48E credit would be fully available, but in two years would

begin phasing out:
e  First year following the applicable year 0% phaseout
e Second year following the applicable year ~ 25% phaseout
e Third year following the applicable year 50% phaseout
e After the third year 100% phaseout

2035  Geothermal heat pump projects beginning construction in 2035 and beyond are no longer eligible for credit.
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6.8 Next Steps and Securing Credit

Next steps involved in the project to secure tax credits include:

o Full analysis to be performed on:

- Fadility eligibility under Sec. 48E. (Effective for facilities placed in service
after 12/31/2024, and until 2032. Phase-out starts the later of 2032 or when
U.S. greenhouse gas emissions from electricity are 25% of 2022 emissions or
lower).

- Capital expenditures, including the qualifying direct costs, allocable costs,
and indirect costs

- PWA requirements, incremental credit increase (such as domestic content)
- Domestic content applicability to direct pay phase out
- Implications of specific value of tax-exempt financing, if appliable

e Complete online filing registration with IRS for the credit, obtain registration
number at least 120 days prior tax return due date.

- For taxpayers with 6/30/X1tax year end, the extended due date would be
5/15/X2 (the following year), thus 120 days would be 1/15/X2

o File direct pay election by the due date of the tax return for the taxable year in
which the election is made.

- For taxpayers with 6/30/X1 tax year end, form 990 is due 15th day of the
5th month after the organization's accounting period ends Bdue date’is
(1115/X1), and the extended due date would be 5/15/X2.

e Compete forms as required by IRS and file with timely filed tax return (including
extension)
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6.9 Prevailing Wage and Apprenticeship
Requirements

6.9.1 Inflation Reduction Act Credits:
Prevailing Wage and Apprenticeship (“PWA”")
Requirements

IRA deploys a two-tiered credit structure: a lower base credit and bonus credit rates
up to five times.

e Applies to credits under Section 30C, Section 45, Section 45L*, Section 45Q,
Section 45U*, Section 45V, Section 45Y, Section 457, Section 48C, Section 48,
Section 48E, and Section 179D.

e Increased rate can be achieved when projects meet the following two
requirements:

= | Affiliated
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Prevailing wage: Any laborer or mechanic (not including apprentices)
employed by the taxpayer and/or its contractors or subcontractors must
receive wages equal to or greater than the locality’s prevailing wage rates
for construction, alteration, or repair of the qualified facility.

Sufficient records, including books of accounts and records of work must be
kept.

Local rates are determined by the Department of Labor (“DOL") via the
bicentennial census at the time the contract for construction, alteration or repair
of the facility is executed between the taxpayer and the prime contractor (so
this applies to all subcontractors of that prime contractor). Local rates are
published on the Secretary of Labor website (SAM.gov) for the geographic area
and type of construction applicable to the facility by labor classification.

If the taxpayer executes separate contracts with more than one contractor, then
the prevailing wage rates apply to each such contract. The same rules apply
when there is alteration or repair of a facility.

Apprenticeship: Taxpayer and its contractors or subcontractors that work
on the qualified facility during construction only (NOT during alteration or
repair after its placed in service) must satisfy three requirements; if any one
of the three are not met, then penalties could apply to cure the failure to
meet the apprenticeship requirement

(see slide 5 for additional details on curing failures):
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Labor Hours Requirement. A minimum percentage of total labor hours on the
project (i.e., for the entire qualified facility) is required to be performed by

qualified apprentices:
o 10% for projects where construction began in 2022
o 12.5% for projects where construction begins in 2023
o 15% for projects where construction begins in 2024

Ratio Requirement: The number of apprentices and journey workers (as
defined by the DOL in 29 CFR 29.2) at the project site (i.e., per facility) must
comply with ratio requirements for each occupation established by DOL or
applicable agency for the apprenticeship program.

o Measured per day - if the minimum ratio requirement for the day is not
met, the apprentices in excess of the ratio must be paid the applicable
prevailing wage (specific apprentices can be selected by the Taxpayer),
and the hours worked by any qualified apprentice(s) in excess of the
ratio will not count as apprenticeship hours toward the Labor Hours
Requirement.

o This requirement is for apprentices to have the appropriate oversight
to ensure adequate safety and supervision.

Participation Requirement: Each owner, contractor or subcontractor

employing four or more laborers to construct the qualified facility (regardless of
time or location) must employ at least one qualified apprentice from registered
apprenticeship  programs, as defined in Section 3131(e)(3)(B):
https://www.apprenticeship.gov/about-us/apprenticeship-system

o This requirement is to encourage taxpayers to use apprentices across
a full range of labor types performed at the facility.

6.9.2 Inflation Reduction Act Credits
PWA Requirements: Definitions

PWA applies to construction, alteration or repair work performed at the primary
construction site of the qualified facility and applicable secondary sites.

e Construction, alteration, or repair
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Altering, remodeling, installation on-site of items fabricated off-site
Painting and decorating
Manufacturing or furnishing materials, articles, supplies, or equipment

Improvements, adaptations, or restorations of functionality as a result of
inoperability
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- Does not include ordinary and regular maintenance

¢ Primary construction site

- The physical place where the qualified facility will be placed in service and
remain

e Secondary construction site

- A work site where:

= Asignificant portion (one or more entire portions or modules of the facility with
minimal construction work remaining; does not include materials or
prefabricated components) of the qualified facility is constructed, altered, or
repaired, AND

» |s established specifically for, or dedicated exclusively for a specific period of
time (weeks, months or more) to, the construction, alteration or repair of the
facility.

6.9.3 Inflation Reduction Act Credits:
Cures for Failure to meet PWA Requirements: Prevailing
Wage Requirements

IRA establishes certain options to rectify the failure to satisfy prevailing wage
requirements:

e Cure provision: penalty and correction payment

- Taxpayer is penalized by paying a $5,000 per laborer fine to the IRS (paid at
time of filing tax return to claim credit) and paying laborer the difference,
plus interest in the amount of the federal short-term rate plus 6%

e Waiver of the penalty

- Fine may be waived if taxpayer makes a correction payment by the last day
of the first month following the calendar quarter in which the failure
occurred --AND--

= Laborer must have received prevailing wages for over 90% of the calendar year
pay periods; --OR--

= The difference between actual wages paid and required prevailing wage to be
paid during the calendar year (or part thereof) is not greater than 5%

e Fine may be waived if work was performed pursuant to qualified collective
bargaining agreement
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e Preservation of increased credit eligibility:

- Evenif corrective payments are not made on a timely basis to avoid
penalties, the final regulations confirm that the taxpayer must make the
correction and penalty payments within 180 days after the final
determination from the IRS to be eligible for the increased credit amount.

- Note: If the taxpayer does not make the required correction and penalty
payments, and therefore is not allowed the increased credit amount, no
penalty is assessed

e Increased penalties for intentional disregard

o If the IRS determines that any failure to satisfy prevailing wage requirements is
due to intentional disregard (knowing or willful) of the requirement, the
correction is increased to:

- 3times the sum of the correction payments
- Increased fine of $10,000 per laborer

e Intentional disregard factors examples: whether regular reviews of the
applicable prevailing wage rate were performed; if steps were taken to regularly
review and determine appropriate classification of laborers based on actual job
titles; existence of procedures and requirements for regular reviews of payroll
information from contractors and reporting suspected failures, etc.

e Rebuttable presumption exists of no intentional disregard if the taxpayer makes
correction and penalty payments before receiving an IRS notice of examination.

6.9.4 Inflation Reduction Act Credits
Curing PWA Requirements: Apprenticeship Requirement
and Good Faith Effort Exception

IRA establishes options to rectify the failure to satisfy apprenticeship requirements:

e Cure provision: penalty

- Good Faith Effort (GFE) Exception: Taxpayer is penalized a $50 per missed
apprentice labor hour fine to the IRS (paid at time of filing tax return to
claim credit) for which the Labor Hours or the Participation Requirement
was not satisfied.
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Taxpayer penalized $500 per missed apprentice labor hour related to
intentional disregard (knowing or willful)

Intentional disregard factors examples: if the failure was part of a pattern of
conduct; if taxpayer had procedures in place for reporting suspected

failures; whether the taxpayer sought to promptly cure any failures; if there
was regular follow up with registered programs to request apprentices, etc.

No penalty for failing to employ qualified apprentices if taxpayer shows it
reached out to at least one registered apprenticeship program and either
was denied an apprentice --OR-- did not receive a response within 5
business days.

A qualified registered apprenticeship program is one that:

= Has a geographic area of operation that includes the location of the facility or
that can reasonably be expected to provide apprentices to the location of the
facility;

* Trains apprentices in the occupations needed by the taxpayer; --AND--

= Has a usual and customary business practice of entering into agreements with
employers for the placement of apprentices in the occupation for which they
are training.

Written request must be made at least 45 days before the qualified
apprentice was requested to start work at the facility, and include:

= Dates of employment, occupation or classification needed, location and type of
work to be performed, number of apprentices needed, number of hours
apprentices will work, and name/contact information of person making the
request

= Statement that request for apprentices is made with the intent to employ
apprentices in the occupation for which they are being trained and in
accordance with the requirements and standards of the registered
apprenticeship program

Taxpayer will likely need to reach out to more than one qualified
apprenticeship program to satisfy GFE Exception based on project size and
labor type needed. Any subsequent requests to the same program must be
made at least 14 days before qualified apprentices are requested to begin
work.

The GFE Exception applies for 365 days from the date of request; after 365
days, taxpayer should submit an additional request.
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6.9.5 Inflation Reduction Act Credits:
Prevailing Wage and Apprenticeship (“PWA”)
Requirements: Documentation best practices

e Responsibility to maintain documentation is on the taxpayer benefiting from the
credit, even if using contractors or subcontractors.

Engagement of cross functional stakeholders is recommended to ensure
accuracy, accountability, and secure records retention

IT/Cyber security — C-Suite = Procurement

On-site project

managers Human resources

Accountability

| | across the "
enterprise

Corporate finance

Legal — Tax — Compliance

Payroll

o Key per-employee-level (apprentices included) documentation needed:

- Identifying information of employee (employee ID, name, etc.)

- Project assigned to and county worked in

- Job dlassification and associated pairing to DOL wage determination
- Basic wage pay and fringe benefits paid or contributed per pay period
- Hours worked in the specified job classification per pay period

- Registered apprenticeship and corresponding applicable wage rates

- Amount (including supporting calculations) and timing of correction
payments, if applicable

o Key apprenticeship documentation needed:

- Written requests to registered apprenticeship programs

- Agreements with registered apprenticeship programs, including documents
reflecting the standards of the program and ratio requirements

- Apprenticeship program sponsorship
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- Verification of apprenticeship program participation by each apprentice
- Daily ratio of apprentices to journey workers
- Payroll records

- Maintain documentation contemporaneously (weekly, bi-weekly, monthly,
quarterly, etc.)

6.9.6 Inflation Reduction Act Credits:
Prevailing Wage and Apprenticeship (“PWA”")
Requirements: EPC Contracts

It is important to note that UW construction contracts and general conditions
currently include prevailing wage and apprenticeship requirements. These existing
PWA requirements can be leveraged to meet IRA enhanced credit eligibility, but
UW need to ensure that the current reporting templates meet the requirements of
the IRS. For reference, below are examples of typical PWA provisions found in EPC
contracts:

e rep and warranty that contractor and any subcontractors employed by
contractor will pay prevailing wages and meet the apprenticeship requirements
(or at least the good faith effort);

e info sharing provision under which contract, and any subs will share required
information for the Company to confirm that such requirements have been met;
and

e indemnity provision in case the Company comes under audit and cannot
substantiate the PWA requirements due to incomplete records,
incorrect/inaccurate information, etc.

Sample PWA requirement data that should be maintained pursuant to EPC
contracts:

e Project name e Identifying information of
employee, including name,

e Location of the Project (county, , _
social security or tax

state) soclal secu
_ ‘ identification number, address,
e Project construction type telephone number, and email
(building, heavy, highway, address
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residential) - pick list from
SAM.gov

Type of worker - pick list from
SAM.gov

Employee Status (Full-time,
Part-time, Adjunct, Apprentice)

Job title(s) — can be multiple per
employee; % of time spent on
each

Employee hire date and end
date

Employee hourly rate and gross
pay per pay period

Employee actual hours incurred
per pay period

Fringe benefits paid or
contributed per pay period

Apprenticeship (Y/N) and
program name

Daily ratio of apprentices to
journey workers

6.10 Incremental Credits - Energy Communities &
Domestic Content Requirements

6.10.1 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Energy Communities

Energy communities (.gov database) are defined as:

- A brownfield site - defined in Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA);

- A metropolitan or non-metropolitan area which has (or at any time after
2009, had) at least 0.17% direct employment or at least 25% local tax
revenues related to the extraction, processing, transport, or storage of coal,
oil, or natural gas and has an unemployment rate at or above the national
average unemployment rate for the previous year (see table below for
listing of eligible areas), or

- A census tract in which either (after 1999) a coal mine has closed, or (after
20009) a coal-fired electric generating unit has been retired; or a census tract
directly adjoining to either of those previously mentioned census tracts (see
Table 6.9.1-1).
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Projects placed in service within an energy community are eligible for an
additional 2% credit or, if PWA requirements are met, an additional 10% credit.

Table 6.9.1-1: Census Tracts

Release  MSAs and MSAs and MSAs and Census tracts that
date non-MSAs non-MSAs non-MSAs meet coal mine
for IRA (for  that meet with an closure/retirement
delineation  the Fossil unemployment requirements
purposes Fuel rate at or
only) Employment above the
threshold national
average
2023-29 IRS Appendix A | IRS Appendix B Not provided IRS Appendix C
2023-47 No further IRS Appendix 1 IRS Appendix 2 IRS Appendix 3
updates
2024-30 No further IRS Appendix 1 IRS Appendix 2 No further updates
updates

6.10.2 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Domestic Content - Requirements
Overview

The IRA provides a bonus tax credit of up to 10% under Sections 45/45Y and 48/48E
for projects that meet certain domestic content requirements.

== | Affiliated

Bonus credit equivalent to 10% for 48/48E projects that meet one of the
following, in addition to domestic content requirements:

- Project has a max. net output less than IMW;

- Project construction begins before January 29, 2023; OR

- Project satisfies prevailing wage and apprenticeship requirements

== | Engineers’
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6.10.3

e Domestic content bonus credit is reduced from 10% to 2% if at least one of the
above requirements is not met.

e Taxpayers may meet the domestic content requirements with respect to an
Applicable Project by certifying that any steel, iron, or manufactured product
which is a component of the Applicable Project upon completion of construction
was produced in the US.

e Adjusted Percentage Rule: Manufactured products are deemed to have been
produced in the US if an applicable percentage of the total costs of all
manufactured products are attributable.

e To manufactured products (including components) which are mined, produced,
or manufactured in the US

- Sec. 48: Adjusted Percentage is 40% for projects that begin construction
before 2025

- Sec. 48E:

= Adjusted Percentage is 45% for projects that begin construction during 2025
»  Adjusted Percentage is 50% for projects that begin construction during 2026
= Adjusted Percentage is 55% for projects which begin construction after 2026

48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Domestic Content - IRS Notice 2023-28
Overview

IRS Notice 2023-28 provides guidance on domestic content requirements for
Sections 45/45Y and 48/48E. See next slide for definitions of Manufactured Product,
Manufactured Product Component, and other terms.

Steel or Iron Requirement

e Requirement is met if all manufacturing processes with respect to any steelfiron
items that are Applicable Project Components take place in the US, except
metallurgical processes involving refinement of steel additives

e Applies to Applicable Project Components that are construction materials made
primarily of steel/iron and are structural in function (i.e., items such as nuts,
bolts, screws, washers, clamps, tie wire, and other similar items that are made
primarily of steel/iron but are not structural in function are not subject to this
requirement)
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Does NOT apply to steel/iron used in Manufactured Product Components or
subcomponents of Manufactured Product Components

Manufactured Products Requirement

Requirement is met if all Applicable Project Components that are Manufactured
Products are produced in the US or are deemed to be produced in the US (i.e.,
meet the Adjusted Percentage Rule)

A Manufactured Product is considered produced in the US if:

- All the manufacturing processes for the Manufactured Product take place in
the US; and

- All the Manufactured Product Components of the Manufactured Product
are of US origin (i.e., if it is manufactured in the US, regardless of the origin
of its subcomponents)

6.10.4 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Domestic Content - IRS Notice 2023-28
Definitions

Applicable Project Componert: any article, material, or supply, whether
manufactured or unmanufactured, that is directly incorporated into an
Applicable Project; an Applicable Project Component may qualify as steel, iron,
or a Manufactured Product

Manufactured Product: an item produced as a result of the manufacturing
process

Manufactured Product Component: any article, material, or supply, whether
manufactured or unmanufactured, that is directly incorporated into an
Applicable Project Component that is a Manufactured Product

Manufactured: produced as a result of the manufacturing process

Manufacturing Process: the application of processes to alter the form or
function of materials or elements of a product in a manner adding value and
transforming those materials or elements so that they represent a new item
functionally different from that which would result from mere assembly of the
elements or materials

Mined: derived from the extraction of ores or materials from the ground or from
waste or residue of prior mining
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e Produced:has the same meaning as the term “manufactured”

e Direct costs: (as defined by § 1.263A-1(e)(2)(i)) producers must capitalize direct
material costs and direct labor costs

e Direct material costs:include the cost of those materials that become an integral
part of specific property produced and those materials that are consumed in the
ordinary course of production and that can be identified or associated with
particular units of property produced.

e Direct labor costs:include the costs of labor that can be identified or associated
with units of specific property produced. For this purpose, labor encompasses
full-time and part-time employees, as well as contract employees
and independent contractors. Direct labor costs include all elements
of compensation other than employee benefit costs. Elements of direct
labor costs include basic compensation, overtime pay, vacation pay, holiday pay,
sick leave pay, shift differential, payroll taxes, and payments to a supplemental
unemployment benefit plan.

6.10.5 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Domestic Content - Calculating
Domestic Cost Percentage

Domestic Manufactured Products and Components Cost
Total Manufactured Products Cost

= Domestic Cost Percentage

¢ Adjusted Percentage Rule met if the Domestic Cost Percentage for an Applicable
Project equals or exceeds the applicable adjusted percentage

e Domestic Manufactured Products and Components Cost is equal to the sum of
the costs of an Applicable Project’s:

- US Manufactured Products that are Applicable Project Components, and

- Manufactured Product Components of non-US Manufactured Products that
are Applicable Project Components if the Manufactured Product
Components are mined, produced, or manufactured in the US

*=  Only includes direct costs (i.e., direct materials and direct labor costs) that are
paid or incurred to produce the US Manufactured Product or by the non-US
Manufactured Product’s manufacturer to produce or acquire the US Component
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e Total Manufactured Products Cost is the sum of the costs of each Applicable
Project Component that is a Manufactured Product

- Only includes direct costs that are paid or incurred by the manufacturer of
the Manufactured Product to produce the Manufactured Product

6.10.6 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Calculating Domestic Cost Percentage

e Taxpayers should assess the applicable project components that are required to
meet the domestic content rules (i.e., identifying manufactured products,
manufactured product components, and structural components)

— Applicable Project Components

Manufactured Products Steel or Iron

Manufactured Product Non-Structural
Structural Components
Components Components
Manufactured Product
Sub-components

6.10.7 48 Clean Energy ITC /Section 48E Clean Electricity ITC,
Incremental credits: Domestic Content - Calculating
Domestic Cost Percentage Example

Notice 2023-38 provides the following example on calculating the Domestic Cost
Percentage and applying the Adjusted Percentage Rule:

e Taxpayer purchases Project A from Contractor under an engineering,
procurement, and construction contract and places Project A in service. Project A
has two Applicable Project Components that are Manufactured Products.
Project A begins construction in 2025.

e Contractor performed the manufacturing process that produced Project A’s first
manufactured product (Manufactured Product 1). Manufactured Product 1is
manufactured in the US and has two Manufactured Product Components
(Components 1A and 1B) that are manufactured in the US. Manufactured
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Product 1is a US Manufactured Product because it and both of its Manufactured
Product Components are produced in the US.

Supplier performed the manufacturing process that produced Project A's second
manufactured product (Manufactured Product 2). Contractor purchased
Manufactured Product 2 from Supplier. Manufactured Product 2 is
manufactured in the US and has three Manufactured Product Components.
Manufactured Product 2’s first Manufactured Product Component (Component
2A) is manufactured in the US, its second Manufactured Product Component
(Component 2B) is manufactured in the US, and its third Manufactured Product
Component (Component 2C) is manufactured outside of the US. Manufactured
Product 2 is a Non-US Manufactured Product because Component 2C is
manufactured outside of the US. Components 2A and 2B are US Components
because they are manufactured in the US.

All costs shown in Table 6.9.7-1 are the direct costs of producing the
Manufactured Product or producing or acquiring the Manufactured Product
Component that were paid or incurred by the manufacturer of the
Manufactured Product. Contractor is the manufacturer of Manufactured Product
1, and Supplier is the manufacturer of Manufactured Product 2

Table 6.9.7-1: Direct Costs Examples

Asset Cost Asset
Manufactured
anufacture . $100 Manufactured Product | $200
Product 1 (Domestic)
2 (Non-US)
1A
CQmpon?nt $30 Component 2A $30
(Domestic) i
(Domestic)
Component 1B $45 Component 2B $50
(Domestic) i
(Domestic)
Component 2C $100
(Non-US)

Project A's Domestic Manufactured Products and Components Cost consists of
the cost of Manufactured Product 1 ($100), Component 2A ($30), and
Component 2B ($50) for a total of $180. Project A’s Total Manufactured
Products Cost consists of the cost of Manufactured Product 1($100) and
Manufactured Product 2 (5200), for a total of $300. Project A's Domestic Cost
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Percentage is 60% (5180 divided by $300). Project A satisfies the Adjusted
Percentage Rule because its Domestic Cost Percentage of 60% exceeds the
required adjusted percentage of 45%.* Thus, Manufactured Product 1 and
Manufactured Product 2 are both deemed to have been produced in the US
under the Adjusted Percentage Rule.

*Adjusted Percentage for projects that begin construction in 2025 is 45%.

6.10.8 Domestic Content Requirements
IRS Notice 2023-38 and Notice 2024-41 Safe Harbors

Notice 2023-38

Treasury and IRS identified certain Applicable Project Components that may be
found in utility-scale photovoltaic systems; land-based wind facility, offshore
wind facility and battery energy storage technology.

The categorization of each item listed within the Notice 2023-38 is accepted by
the IRS for those Applicable Project Components and Manufactured Product
Components, however, may not be an exhaustive set of all Applicable Project
Components.

Notice 2024-41

Notice 2024-41created a safe harbor for determining whether domestic
content requirements have been met. The Department of Energy used data
from a variety of sources to assign a percentage value for each type of
manufactured component representing that component’s relative cost
compared to other components in the system.

Taxpayers identify which manufactured products and components from the
table provided by the IRS are part of their solar, wind, or battery energy
storage system. The corresponding percentage value for each component that
was manufactured in the US is summed. Any component not included in the
taxpayer’s property or not manufactured in the US is excluded from the
summation. The total percentage of US manufactured projects is then used as
the domestic cost percentage that is then compared to the adjusted percentage
for the year the project began construction.

Would not apply Thermal Energy Storage (TES) tanks at this time
(pending any future legislation).
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6.10.9 Domestic Content Requirements

Documentation and Support Suggestions

For Section 48/48E eligible systems where Notice 2024-41 Safe Harbor doesn’t
apply, taxpayers may need to work with their manufacturer/supplier to document
and obtain information that will reasonably support eligibility for the bonus credit.
Substantiation of domestic content requirements must show the cost and country
of origin (i.e., manufacturing location) of manufactured products and their
components (subcomponents to the components are not within the scope of
domestic content requirements). Although guidance does not list what should be
kept, best practices to support and document the bonus credit mayinclude the
following:

Manufactured Products

e Alist of manufactured products and the total associated costs (direct and
indirect)

e Support for where each manufactured product component undergoes
manufacturing

e Support for the origin of direct materials and direct labor costs of each
manufactured product component

e A document signed by an authorized representative of the supplier of materials
used for manufacture of components with regard to domestic content of such
materials.

Structural Steel and Iron

e Alist of all structural steel or iron components (e.g., racking, piles, steel or iron
rebar in foundation, wind towers) that are Applicable Project Components

e The manufacturing location of all structural steel or iron components

e Certification from the manufacturer that such products were manufactured at
its facilities in the United States
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6.10.10 Domestic Content Requirements
Reporting Requirements

e Taxpayers must submit a statement to the IRS for each Applicable Project
certifying that any steel/iron items subject to the Steel/lron Requirement or
Manufactured Product that is a component of the Applicable Project upon
completion of construction was produced in the US

o Domestic Content Certification Statement must be attached to Form 3468
(ITC) filed with the taxpayer’s annual return for the first taxable year in which
the taxpayer reports a domestic content bonus credit amount for the Applicable
Project; must include the following information:

- Project Type (i.e., Utility-Scale PV System)

Location (coordinates/address)

Placed-in-Service date

Total Domestic Content Bonus Credit amount

Any additional info required by applicable forms/instructions

Signature/statement

e Taxpayer must also meet general recordkeeping requirements under Code
Section 6001

6.11 Direct Pay

6.11.1 Direct Pay (Section 6417)
Overview

o Certain eligible entities can make a direct pay election which effectively makes
certain credits, including the section 48 ITC, refundable.

- Eligible entities include “applicable entities” that are exempt from federal
tax under subtitle A, state or local governments (also water and school
districts, economic development agencies, etc.), the Tennessee Valley
Authority, Indian tribal governments or an Alaska Native Corporation.
Applicable entities do not include partnerships or S Corporations, even if
they are tax-exempt or governments.
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- (Clean energy credits generated per sections 45Q, 45V, and 45X allow any
entity to make the election.

e Direct pay election treats the credit as a payment of tax on a filed return with
the overpayment being refunded.

o Limitations:

Direct pay may only be utilized for a 5-year period for non-applicable
entities

- Only the taxpayer that produces the eligible components may utilize direct
pay

- The election must be made by the due date of the tax return for the taxable
year in which the election is made

- Taxpavyers that elect Direct pay cannottransfer the credits for the same
year in which the direct pay election is in effect

- Under section 48/48E, taxpayers making the direct pay election are subject
to the following phaseout percentages if domestic content requirements
are not met for projects beginning construction after December 31, 2023.
Phase out percentages are listed on slide 37.

e Forapartnership or S Corporation that directly holds an eligible facility/property,
the election must be made at the entity level, not at the shareholder level.

6.11.2 Direct Pay (Section 6417)
Pre-Filing Registration
What is Pre-Filing Registration?
Taxpayers making an elective payment or credit transfer election must provide a

registration number on their annual return as part of making a valid election for
elective pay and transfer provisions

e To obtain a registration number, eligible taxpayers submit a registration request
prior to filing their return (“Pre-Filing Registration”) through the IRA/CHIPS Pre-

Filing Registration tool at http://www.irs.gov/eptregister*

- This “Registers” the taxpayer’s intention to make an election to the IRS

- Registration does not determine the amount or validity of tax credit being
claimed
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- The IRS has provided a user guide at https://www.irs.gov/pub/irs-
pdf/p5884.pdf

Timing

Pursuant to Treas. Reg. §1.6418-4 project that will generate the credit must have a
registration number prior to making the direct pay election and must provide the
placed in-service date. In effect, the property must have been placed in service
before the taxpayer can submit a pre-filing registration request for an elective
payment.

e TheIRS' current recommendation is to submit pre-filing registration at least 120
days prior to when the organization or entity plans to file its tax return

e TheIRS intends to review and process registrations in the order submissions are
received, though may consider a taxpayer’s tax period ending date when
managing its caseload

- The IRS will work to issue registration numbers even when the submission
is made close to the taxpayer’s filing deadline

- To mitigate risk of fraud or duplication, requests made close to such
deadline may be subject to heightened scrutiny

6.11.3 Direct Pay (Section 6417)
Pre-Filing Registration Process

Registration Package
e Taxpayers submitting a registration request (“Registrants”) are allowed one

registration package per annual accounting period, which can include multiple
elections, facilities, and properties

- This can be amended after the registration package has been fully
processed to include additional properties (amending will require re-
submission for review)

e Registrants must provide project specific information with respect to the
credit(s) being claimed. Required documentation will vary depending on how
many and which credits will be claimed

- Foreign entity of concern relationships

- Election choice (direct pay or transferability)
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- Beginning of construction and placed in service dates
- Sources of funding

- Upload of supporting documentation (permits, life cycle analysis,
engineering certification, evidence of ownership, coordinates of project
locations, memo supporting eligibility, etc.)

Data entry for registration

e Separate registration numbers will be required for each facility/property
e Bulk upload of facility/property information via excel will be allowed

- Atemplate is available through the portal once the bulk upload option is
selected

e Supporting documents cannot be uploaded as part of bulk uploading

Submission and IRS Review

e Once submitted, Registrants will be locked out from making changes until the
IRS processes the request

e The IRS may request additional information through the pre-filing registration
tool (Registrants are encouraged to check the portal monthly) and Registrants
should respond within 35 days

- After 35 days, the registration request may not retain its place in line for
review

Registration Process

e  Place the project in service

o A registration request cannot be submitted before a project has been placed in
service

e  Fill out pre-filing registration submission

o  Property must have been placed in service

o Recommended to be completed 120 days prior to tax return filing
e  Submit registration package

o  Taxpayers will be locked out from making revisions once the registration is submitted
and until the IRS' review is completed

e Check back monthly for portal updates

o Respond to additional information requests or correct errors within 35 days
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Registration Process

o If not responded to within 35 days, the registration will not retain its place in line for
review

o  Once submitted, taxpayers will once again be locked out of the registration
e If/once approved, taxpayers will receive a registration number
o Update registrations as necessary
= Additions of facilities/property
= Removal of facilities/property

= Change of facility/property information

6.11.4 Direct Pay (Section 6417)
Pre-Filing Registration Package Documentation Examples*

Example documentation required:

e Section 48E Credit
- Supporting documents would include brief documents such as:

=  Proof of ownership of the facility/property with respect to which the credit is
computed.

= Construction permit showing commencement of construction.

= Permits to operate from utility (only if connected to the grid, or if not connected
to the grid electrical permits to operate from an authority having jurisdiction).

» Do not attach contractual agreements.

6.11.5 Direct Pay (Section 6417)
Additional Guidance

e The taxpayer then includes registration number on annual tax return in order to
claim credit, along with completing source credit forms, Form 3800 General
Business Credit, and any additional information or supporting calculations.

e Aregistration number is valid only for the taxable year in which it is obtained; if
the election will be made after the year in which the registration number is
obtained, the taxpayer must renew the registration before electing direct pay.
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A taxpayer that elects direct pay will be treated as having made such election
for the taxable year in which it is made and each of the four subsequent taxable
years ending before January 1, 2033.

- The taxpayer may revoke the election for a subsequent year, but such
revocation is permanent and cannot be reapplied.

Denial of double beneffit: Entity first computes federal income tax liability (or
in the case of tax exempts, UBIT) and allowed amount of all IRC Section 38
credits (general business credits) for the tax year, inclusive of credit
carryforwards. Entity then applies its allowed IRC Section 38 credits against its
current year tax liability and determines any amount of excess or unused
current-year credits. Finally, entity reduces its direct-pay-eligible amount by the
amount (if any) allowed as a credit under IRC Section 38.

If it is determined the amount of a payment related to the direct payment was
excessive, the taxpayer will be subject to an additional 20% penalty, unless
taxpayer can show reasonable cause. The most important factor in determining
reasonable cause is the taxpayer’s efforts to determine the validity of the credit
claimed. Other factors include:

- Reasonable reliance on representations from the eligible taxpayer that the
total specified credit portion does not exceed the total eligible credit

- Review of the eligible taxpayer’s records on determination of and
substantiation for the eligible credit

- Reasonable reliance on third-party expert reports

Taxpayers that make the direct pay election will be subject to a credit phaseout
for credit programs under Sections 45, 45Y, 48, and 48E if the domestic content
requirements are not satisfied.

Per Sec. 48/48E, the following phaseout percentages may apply for projects
beginning construction after December 31, 2023:

- Before January 1, 2024 (section 48)100%

- In calendar year 2024 (section 48) 90%

- In calendar year 2025 (section 48E)85%

- After calendar year 2025 (section 48E) 0%

Domestic content requirements: 100% of the steel and iron and 40-55%
(depending on the begin construction date of the qualified project) of the total
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cost of all manufactured products (including components) are mined, produced,
or manufactured in the United States.

e Exception/Waiver: Under direct pay, the Secretary may provide exceptions to
domestic content requirements if:

- Facility has maximum net output of less than 1 megawatt; or

- Sourcing components domestically will increase the overall cost of
construction of qualified facilities by more than 25%; or

- Relevant steel, iron, or manufactured products are not produced to a
satisfactory level of quality in the US, or in sufficient or reasonably available
quantities

6.12 Placed In Service Date

6.12.1 Placed In Service (PIS) Date Considerations

IRS’s definition of placed in service in general

e Treas. Reg. Section 1.46-3(d)(1) provides that IRC Section 38 business property is
placed in service in the earlier of the tax year in which depreciation begins, or
when the property is placed in a condition or state of readiness and availability
for a specifically assigned function.

e InRev. Rul. 76-256 (specific to electric generation property), the IRS interpreted
a “state of readiness and availability” based on when the following events had
occurred:

Permits and licenses had been approved
- Critical testing for various components had been completed

- The generating unit had been placed in the control of the taxpayer by the
contractor

- The generating unit had been synchronized to the taxpayer’s power grid for
its function in the business of generating electric energy for the production
of income
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- Daily operation of the generating unit had begun, notwithstanding further
testing, elimination of defects, and further construction to the project
outside the scope of the asset in question.

Example

e Asan example of “state of readiness” - if a coal-fired electric generating unit
required the use of a dam of sufficient height to carry out certain waste disposal
functions. The dam was not complete when the five events listed above had
occurred, but the IRS still considered the project as having been placed in service
because the dam was constructed to a sufficient height for the electric
generating unit to function.

6.13 Beginning of Construction

6.13.1 Physical Work test vs. 5% Safe Harbor test

e Per Notice 2018-59, the construction of energy property under Section 48
begins in the year in which 1) physical work of a significant nature has begun
(“Physical Work Test”) or 2) the taxpayer has paid or incurred 5% or more of the
total cost of the energy property (“5% Safe Harbor”), whichever is first.

o Physical Work Test - Construction of property begins when physical work of a
significant nature begins under a binding written contract. Certain preliminary
activities (e.g. planning/design, permitting, grading/excavating) are excluded;
activities such as equipment manufacturing and certain engineering services can
be included for the physical work test. The determination depends on the facts
and circumstances specific to the installation of the energy property.

- Documentation: Secure documentation to substantiate the timing
and legal enforceability of the contract(s) (i.e. master services
agreement, purchase orders), as well as evidence that payments have
initiated the supplier's work. Obtain verification that the equipment
manufactured off-site is custom-made for Taxpayer’s project, rather
than being part of the vendor's standard inventory. If applicable,
acquire independent engineering assessments to confirm that specific
engineering tasks have been completed.

e 5% Safe Harbor Test - Construction of the project begins at the time the
taxpayer incurs or pays more than 5% of the total eligible cost of the property

- UNIVERSITY OF WASHINGTON
A = || Affiliated ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT w
==  Engineers 12.20.2024 - PAGE | 116



included in the depreciable basis, excluding the cost of land and preliminary
activities like planning, designing, securing financing, exploring, or researching.
IRS Notice 2020-41 permits a taxpayer to consider the all-events test met with
regard to economic performance of paying/incurring the 5% liability if the
taxpayer receives the services or property within 3.5 months after the date of
payment.

- Documentation: To ensure the establishment of a definitive and
legally binding agreement between the taxpayer and vendor. This
includes obtaining comprehensive descriptions of the equipment,
such as model and serial numbers, to eliminate any uncertainty about
the specific items being acquired. The aim is also to authenticate the
financial engagement of the taxpayer by securing records of non-
refundable deposits and payments. This documentation should detail
the amounts, dates, and confirmations of payment transfers to
demonstrate the taxpayer's financial involvement in the project and
compliance with the payment terms set forth in the MSAs or POs.
Lastly, the delivery and the consequent transfer of title for the
energy property, particularly when the payment and delivery
transpire within the same calendar year would need to be evaluated.

e Continuity Requirement

- Each of the methods (1 & 2 above) requires the taxpayer makes continuous
progress towards completion once construction has begun.

- Continuity Safe Harbor - the energy property must be placed in service no
more than 4 years after the year construction began, otherwise continuity
will be determined based on facts and circumstance.

Begin Construction Documentation - 5% Safe Harbor

o Master service agreements or purchase orders. These documents should:

Meet the definition of a binding written contract - confirm with advisors

|dentify the equipment model and actual serial numbers
- Specify the date of expected delivery

- Specify the location of expected delivery

- Specify a total contract price

- Not limit damages to less than 5% of the total contract price
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e Evidence of non-refundable deposits and payments made.

Provide the amount of the payment

Provide the date of the payment (or date deposit becomes nonrefundable)

Provide the wire confirmation that the payment was made

Provide the corresponding MSA or PO pursuant to which the payment was

made

o Total Cost of Energy Property

Provide reference to the deposit in the PO or MSA, this will need to be
compared to total cost of energy property once the project is completed to
ensure it equals or exceeds 5% of the total costs of the energy property
utilized in the project.

* Provide reference to the estimated project costs

= s the project experiencing cost overruns? If so, reference updated budget.

¢ Delivery Completion and Title Transfer

If payment occurs in same calendar year as delivery of energy property

*  Provide evidence delivery of energy property was completed

o

o

@)

o

e Assignment

Bill of lading
Receipt at warehouse
Delivery completion certificate

Identify the equipment model and actual serial numbers

If energy property is going to be used by an entity other than the entity
that procured it, then provide a copy of the executed assignment

agreement.

Begin Construction Documentation - Off-Site Physical Work of a Significant

Nature

o Master service agreements or purchase orders. These documents should:

A == | Affiliated
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- Specify the location of expected delivery
- Specify a total contract price
- Not limit damages to less than 5% of the total contract price

o Supplier Certifications, Representations and Documentation by
Independent Engineers

- Provide reference to MSA or PO that no physical work of a significant
nature was performed prior to executing binding written contract

- Provide evidence of beginning of construction Provide the wire
confirmation that the payment was made

= From supplier if available
* Fromindependent engineer if engaged**

- Provide reference to section of MSA or PO indicating that energy property
is custom and not normally held in inventory

e Assignment

- If energy property is going to be used by an entity other than the entity
that procured it, then provide a copy of the executed assignment
agreement.

** A report by an independent engineer should include both written observations of
construction or manufacturing in process and visual evidence such as photographs.
If the report documents manufacturing of equipment identification of serial
numbers or other similar markings is encouraged.
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7.0 Regulatory Planning

The scale of the Energy Renewal Plan includes systems that will be governed by
many different regulatory agencies. This section provides a summary of the major
regulations impacting the Implementation Plan, with details expanded upon within
appendices as noted in each section.

Table 7.0-1 provides a high-level summary of permitting requirements and next
steps for the project work included in the Energy Renewal Plan.

Permitting

Agency

Table 7.0-1: Permitting requirements summary table

Permitting /
Regulatory
Item

Projects
Impacted

Timeline

Next Steps

Various Lake Water Lake Interface | Refer to Appendix Refer to Appendix 10.6
Permitting and (S-1) 10.6
Approvals
Washington Climate Campus-wide | Ongoing On-going participation in
Department of | Commitment cap-and-trade auctions.
Commerce Act Regulations
Washington Clean Building Campus-wide | Ongoing UW Resource Conservation
Department of Performance group is managing
Commerce Standards deadlines for Tier 1 building
compliance with deadlines
beginning June 2026.
Compliance will continue to
be demonstrated on a 5-
year period.
Washington House Bill 1390 | Campus-wide | Ongoing Submission of the UW
Department of | District Energy Energy Renewal Plan to
Commerce System Department of Commerce
Decarbonization by July 1, 2025.
City of Seattle Building Building Design begins 2027 | UW to establish a Memo of
Department of Permits and Conversion Understanding (MOU)
Construction Substantial work ahead of project work in
and Alterations (B-1,8,9 10, 2027. Define general project
Inspections 11) pathways to streamline
(spai)

review process and avoid
pitfalls during review period.
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Permitting
Agency

Table 7.0-1: Permitting requirements summary table

Permitting /

Regulatory
Item

Projects
Impacted

NLENE

Next Steps

City of Seattle Building Campus-wide | N/A The University is currently
Emissions exempt under the provisions
Performance of the CCA as a covered
Standard entity. Should the
(BEPS) University's emissions drop
below that threshold, the
UW should be well
positioned to comply with
the Seattle BEPS.
King County Sewer Heat Sewer Heat 2027 along current Submit a 30% Design to KC
Wastewater Recovery Pilot Recovery biennium funding to be accepted into pilot
Treatment Program System timeline, begin program.
Division Acceptance (S-1) earlier if possible.
UW looking for alternate
pathways to funding a 30%
design package to move this
project forward.
7.1 Lake Water

The interface with Lake Washington and the Ship Canal is anticipated to be the
largest regulatory hurdle facing the Energy Renewal Plan. There are many agencies
with jurisdiction over the lake given it is a Water of the United States, a navigable
water, a water of the state, a habitat for federally listed species, a Shoreline of
Statewide Significance, state-owned aquatic land, a designated temperature
impairment area, and in some areas a federal works project. In addition to the
natural environment considerations, the lake and Ship Canal provide important
functions for commerce, navigation, and recreation. The multi-agency approval
process will be lengthy, and approval is not guaranteed.

There are currently no known large non-residential uses of Lake Washington as a
source of heating, cooling, or consumptive uses. The University of Washington
Medical Center has an existing surface water right for use of Lake Union / Portage
Bay for heating and cooling, which is not directly useful for this endeavor, but
shows a previous allowance for institutional use of a natural body of water.

W
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7.2

7.21

The approach for agency approval is to demonstrate that the proposed system will,
at a minimum, “do no harm.” Some of the options for the outfall of the lake water
may even present a potential benefit to environmental conditions and the
University would be willing to consider operating the system in a way that
enhances the environmental benefit if it was proven to exist. These claims may be
difficult to prove so care must be taken to demonstrate that the complexities and
relationships of ecological, hydrological, and chemical effects of the project are
understood, and adverse effects are appropriately avoided, minimized, and finally
mitigated. A higher bar may be set by the Department of Ecology to show a
betterment / measured improvement to the impaired area of the Ship Canal.

Refer to Appendix 10.6, Preliminary Permitting & Environmental Considerations -
Phase 3 for additional details.

State Regulations

Washington State Climate Commitment Act (CCA)

Recent State of Washington legislation (in effect as of Jan 1, 2023) referred to as the
Climate Commitment Act (CCA) caps and reduces greenhouse gas (GHG) emissions
from Washington’s largest emitting sources, which includes the University of
Washington’s Seattle Campus.

As a covered entity, the University must purchase GHG emission allowances to
cover at least 30% of its 2023 emissions by November 2024. Each subsequent year
requires the same allowance up to November 2027, at which point the remaining
70% of emissions must be covered, inclusive of all emissions in 2023 and later. UW'’s
present approach to compliance with CCA is to purchase 100% of its expected
annual allowances in the respective year that the emissions occurred. Purchasing of
emissions allowances is done in a quarterly auction format, with special provisions
for public entities that provide a flat price not available to the private industry.
Recent CCA auction pricing is shown below in Figure 7.2.1-1 with one allowance
being equal to one metric ton of carbon dioxide-equivalent emissions.
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Recent CCA Auction Pricing
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Figure 7.2.1-1: Recent Climate Commitment Act (CCA) auction pricing for carbon emission allowances

Known as the Cap-and-Invest program, the money collected by the State is
circulated back to CCA-covered entities through the legislature and is expected to
act as a source of funding for projects associated with the ERP for the University.

If the University reduces its carbon emissions below the threshold of 25,000
equivalent metric tons of CO2 per year, then it would no longer be a covered entity
and would be exempt from these regulations. This depends on a few key factors:

¢ Installation of electric boilers to transition fossil fuel boilers to a
standby/emergency role. This transition is currently planned to occur in the last
part of the ERP.

e Either the reduction of steam process demands, conversion to electrically
generated steam, or transition to Renewable Natural Gas as a fuel source (refer
to section 5.2 and Table 5.2-5).
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7.2.2

Washington State Clean Buildings Performance Standard

Washington state passed the Clean Buildings Act (HB1257) in 2019 which created
the Clean Buildings Performance Standard (CBPS) and requires existing commercial
and state-owned buildings to comply with energy usage targets based on building
type. The State has released an overlay of ASHRAE 100 - 2018 for this standard.
Compliance is staggered based on building floor area with larger buildings having to
comply earlier. The thresholds and deadlines for compliance are given below:

e Greater than 220,000 sf - June 1st, 2026
e 90,000 to 220,000 sf - June 1st, 2027
e 50,000 to 90,000 sf - June 1st, 2028

Building owners must submit their buildings for compliance every five years for the
foreseeable future with energy use targets becoming more stringent over time.
Newly constructed buildings (defined as buildings permitted to the 2015 Seattle
Energy Code or later) must be 15% more efficient than the EUI targets established in
the standard. Buildings that are served by a campus district energy system will
comply differently as discussed in the section below.

While the original intent of the standard was for buildings to comply based on EUI
targets for individual building types (office, educational, retail, etc.) the Standard has
been updated such that buildings on university campuses may comply with the
College/University EUI target which includes classrooms, libraries, laboratory
classrooms, offices, cafeterias, maintenance facilities, arts facilities, athletic facilities,
and residential areas. Research laboratories where the primary activities are of
scientific research, measurement, and experiments are performed can utilize the
Laboratory building type.

The University of Washington intends to submit for campus-level compliance using
a mix of building types that include College/University, Laboratory (research), and
Hospital. The University has communicated with the Department of Commerce to
establish the UW “Montlake Campus” which is a collection of buildings in Seattle
that will be covered under campus-level compliance with the Clean Buildings
Performance Standard. A single Energy Management Plan (EMP) and Operations &
Maintenance (O&M) plan can be submitted for the entire campus if it captures the
attributes of all buildings on campus. These plans shall be submitted based on the
original compliance dates, beginning June 1%, 2026, and may be further developed
and/or implemented in an incremental fashion to cover all buildings on campus.
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7.2.3 Washington State House Bill 1390 - District Energy Systems

7.3

7.3.1

Another recent legislative provision known as House Bill 1390, effective July 2023,
concerns state-owned campus district energy systems. The CBPS has been updated
to include a compliance pathway under Normative Annex W for district energy
system decarbonization.

Owners of a state campus district energy system must develop a decarbonization
plan that provides a strategy for up to 15 years for the decarbonization of the
district energy system by 2040. This plan must begin development no later than
June 30, 2024, and be submitted to the Department of Commerce no later than June
30, 2025. Subsequently, every five years after the plan is submitted, the plan must
be resubmitted along with a progress report on the status of implementation. The
final report of the Energy Renewal Plan will inform contents of the House Bill 1390
Decarbonization Plan; however, it is not anticipated to be directly used for that
purpose.

Decarbonization in this context relates to the replacement of fossil fuels and
reducing operational carbon emissions for district heating, cooling, or heating and
cooling systems. Fossil fuel or electric resistance sources may account for a
maximum of 10 percent of a district energy system heating plant’s annual output.

The campus-level compliance pathway for College/University is allowable under
CBPS Normative Annex W for district energy system decarbonization and may
include both buildings connected to the district energy system and standalone
buildings. An approved decarbonization plan extends energy target compliance for
all buildings on the campus to the 15-year decarbonization plan timeline. The
campus-level energy management and operations and maintenance plan must still
be submitted based on the original compliance schedule for CBPS (2026-2028). The
University intends to submit the UW Montlake Campus for campus-level
compliance under this district energy system decarbonization pathway.

City Regulations

Seattle Department of Construction and Inspections (SDCI) -
Substantial Alterations

The City of Seattle requires existing building projects that meet the requirements of
a Substantial Alteration to fully upgrade the building to the current building energy
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code. Substantially extending the useful physical and/or economic life of the
building is a common definition that gets applied. Capital funding for substantial
alterations is rarely available to support the viability of the original existing building
project which can become a roadblock to phased implementation of district energy
infrastructure and building system improvements.

The Building Renewal Plan includes a wide variety of renovations from full building
gut and remodels, to minor improvement projects, to everything in between. There
will also be thermal conversion projects at almost all buildings as part of the Energy
Renewal Plan implementation including district energy system connections and
building HVAC system modification in many buildings.

The University, as part of the BRP and ERP efforts, is seeking to develop a memo of
understanding with SDCl to support the permitting of necessary upgrade projects to
address deferred maintenance, comply with Washington State legislature, and
comply with City of Seattle codes and standards, wherein projects that are
implemented as part of the ERP (and relevant BRP projects) do not get classified by
SDCl as Substantial Alterations and can be implemented in a phased and logical
manner. UW with assistance from the BRP and ERP teams and other consultants
specializing in permitting within the City of Seattle will aim to reach an agreement
prior to work commencing for these projects.

Permits for building, mechanical, electrical, and structural work may each be
required on a building-by-building basis depending on the extent of the conversion
work for each building. After preliminary reviews of the codes and non-project
specific discussions with the City of Seattle Energy Code Advisor, projects that are
solely being done to execute the energy renewal/decarbonization plan are not
expected to trigger Substantial Alteration provisions, which would incur significant
cost and disruption. Additionally, exceptions exist for district energy systems under
the provisions of the Energy Code that would normally require the addition of new
building-level heating and cooling equipment. The memo of understanding will aim
to expand upon this, allowing the University of Washington to continue to utilize
VAV systems to continue the standardized approach to building maintenance with
the intent to comply with the electrification requirements through decarbonization
of the central utility system.

By the end of the campus conversion project, there will be hundreds of permits
required to be processed by SDCI for the work within the buildings and tunnels.
Another outcome of the memo of understanding with SDCl is to streamline this
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7.3.2

permitting process and to find and discuss any surprise provisions before they
appear on the critical path of project work.

SDCI will also require structural permits for any new underground walkable tunnel
sections.

Seattle Department of Construction and Inspections (SDCI) -
Seattle Building Emissions Performance Standard

Passed by the Seattle City Council and Mayor's office in 2023, the Seattle Building
Emissions Performance Standards (BEPS) is meant to complement the state’s
energy performance standard (CBPS) with a GHG emission standard to decarbonize
existing buildings in Seattle. The goal is to reach net-zero emissions by 2045-2050
with 5-year reporting periods and emissions targets that decrease over time. The
City’s next phase is to develop the Director’s Rule which will contain details such as
required documentation, processes for compliance, and other key elements. This
technical rulemaking is currently underway with a timeline of Q2 2025 for publishing
of the adopted final rule.

Covered buildings that are subject to and comply with the requirements under RCW
70A.65 Climate Commitment Act are exempt from compliance with the Seattle
BEPS, which includes the University of Washington since the University is currently
a covered entity under the CCA. If the University falls below the 25,000 MTCO2e
threshold for CCA-covered entities, the University may be required to comply with
the Seattle BEPS in the future. However, achieving this level of decarbonization
under the CCA threshold would mean the University is well positioned for
compliance with Seattle BEPS.

The current rulemaking process includes representatives from the Department of
Commerce to provide consistency between CBPS, state district energy system
decarbonization, and Seattle BEPS. The ordinance says building owners with a
building portfolio, district campus, or connected buildings may use an aggregate
standard greenhouse gas emissions intensity for compliance. This approach under
Seattle BEPS would be like the campus-level approach under CBPS which includes a
mix of greenhouse gas intensity targets for College/University, Laboratory, and
Hospital. Additionally, the current rulemaking indicates a compliance pathway for
multiple buildings under the district campus decarbonization compliance plan where
a district campus can demonstrate that upgrades to the district campus plant will
generate cumulative emissions reductions from 2028-2050 that are equal to or
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7.3.3

1.4

greater than the cumulative emissions reductions that would be achieved by
meeting standard or alternate greenhouse gas intensity targets under Seattle BEPS.

Seattle Department of Transportation (SDOT) ROW

Installing direct buried district energy system piping and buried electrical duct banks
on the UW campus will not require city permits unless walk-through tunnels are
proposed, which will require a building (-CN) permit from the Seattle Department of
Construction and Inspection (SDCI).

Permits will be required, however, for direct buried mechanical or electrical systems
or tunnel systems in the public right-of-way (ROW). These permits will be issued by
the Seattle Department of Transportation and require two separate permits
outlined below:

e Long-term annual renewable permit. This Term Permit needs to be approved by
the City Council. Refer to SDOT AG 1088: Private Utility Infrastructure -
Transportation (available on SDOT'’s website) for an outline of the permitting
process.

¢ Right-of-Way Utility permit also known as a Utility Major Permit (UMP). This
permit is for the construction of direct buried utilities and is only approved after
the long-term permit passes through the council and is approved by SDOT.
Refer to SDOT Utility Work in the Right of Way - Transportation (available on
SDOT’s website) for an outline of the permit requirements.

Refer to Phase Il Project Identification Report Appendix 9.5, Civil Engineering
Technical Report for more discussion on permitting of utilities in the public right-of-
way.

King County Sewer

Interfacing with the King County sewer main as a source of low-grade heat for the
campus will require coordination and permitting approval from local agencies,
including:

e King County’s Wastewater Treatment Division (WTD)

e Seattle Department of Transportation (SDOT)

King County WTD is, at the time of this report, accepting applications for two
additional projects across its system to allow the use of the sewer as a source for
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heating and cooling. The pilot project is a test run for wider use of this strategy
across their system. King County WTD requires a 30% Design Review document set
to begin the process for application into their sewer heat recovery pilot program
and will be involved throughout the design and construction process to review and
approve all work related to the connection to their pipeline and transference of
sewer water to and from the pipe.

In order to make the connection to the sewer pipe, private utilities will need to be
run in the SDOT right-of-way which requires multiple permits to be granted by
SDOT with annual renewal. Refer to Section 7.3.3 above for additional details on
SDOT compliance.
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8.0 Risk Assessment

The risk register in Table 8.0-1 outlines a series of high-level risks associated with
the work proposed in this report.

Table 8.0-1: Project Risk Register
Risk Category Risk Title | Risk Type Risk Description Mitigation Opportunities
Lake Water Regulatory | Numerous permits and | The early engagement of
Permitting stakeholders are stakeholders through the
involved in approving ERP effort (led by Shannon
the lake water use and | & Wilson) plus the
construction. Any anticipated ongoing
Energy single entity opposing | advancement through an
Sources may impact viability. effort funded in the 2025-
2027 biennium funding
period will identify obstacles
as early as possible and give
the team adequate time for
discussion and negotiation.
In-lake Community | Temporary Community outreach
E Construction construction activities | programs. The support of
nergy
may be opposed by other areas of the
Sources area residents. community may be
beneficial.
Sewer Water Planning/ | Final location of Continue preliminary
Bldg. Financial buildings and systems | discussions between UW
E Locations to support sewer Real Estate and the owners
nergy R
water heat recovery of potential sites.

Sources not finalized. Each
potential site has
issues to address.

Availability | Technology | If low-carbon/ By maintaining combustion
of Low- carbon-neutral equipment (boilers at Power
Carbon / combustion fuel Plant) as part of the long-
Carbon- sources become term plan, the University has
Neutral readily available and flexibility to incorporate

Combustion cost-competitive with | combustion boilers into the

Fuels electricity, the operational scheme should
investment in these fuels become available

EEIEY electrified and cost-effective.

Sources technologies could Additionally, the least
become less cost- efficient electric heating
effective. equipment (electric boilers)

is provided in the back end
of the plan and could be
omitted or delayed in
response to changes in
availability of said fuels.
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Table 8.0-1: Project Risk Register

Risk Title | Risk Type Risk Description Mitigation Opportunities
WCUP Planning WCUP expansion has Begin discussions with
Expansion not been fully stakeholders (City of
approved. Without Seattle). Pre-application
Plant expansion, space is meetings ahead of design
Upgrades not available to house | submittals.
necessary Heat
Recovery Chillers and
related equipment.
Power Plant Space, Significant upgrades Coordination between staff
Upgrades Financial are required in the and design teams to daylight
Plant Power Plant to existing conditions and
Upgrades improve operational avoid unforeseen
control and house circumstances.
additional equipment.
Plant uw Planning UW Substation site at | Continued coordination with
Upgrades Substation Northlake building site | Seattle City Light.
has not been fully Discussions with UW real
approved by UW or estate.
Seattle City Light.
Without this site,
another location
between the
University Substation
and WRS must be
chosen. Most other
options have a higher
lost development
opportunity.
Distribution Direct Buried Financial Unforeseen Early engagement with
Pipe Routing underground obstacles | contractors in the design
could cause significant | process for field survey and
cost increases to constructability review.
piping installation. Structure contract with
appropriate contingencies to
allow for agile responses in
construction to avoid
schedule delays.
Distribution Direct Buried Campus Installation of Messaging around the
Pipe Routing | Operations | underground piping purpose of the work is
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Table 8.0-1: Project Risk Register

Risk Title | Risk Type Risk Description Mitigation Opportunities
Distribution Piping in Logistic/ The desire to reuse Engage a
Tunnels Financial | tunnels for PHW design/construction team
distribution requires with experience in working
complex logistical with complex critical
control and potential environments. Explore
for utility outages at direct-bury alternatives
buildings. when impacts to operations
or from temporary
equipment are high.
Building Building Logistic/ | Building conversion Engage a
Systems Conversion Financial | work is historically the | design/construction team
work most difficult element | with experience in working
to estimate in a hot with complex critical
water conversion environments. Mitigation
project. Estimates may | through learned experience
vary from those as projects occur. After the
shown herein and first few projects are
logistical impact may executed, benchmarks will
occur in affected be established.
buildings.
Cost Escalation Financial Given the anticipated Market escalation is
Estimating length of the challenging to manage on a
implementation period | long-term project. Some
(approximately 10 measures that can be taken:
years) for the project | «Early procurement of major
accurately predicting equipment.
escalation costs is A high level of management
difficult. of the design and
construction team with
transparency and an
appropriate level of detail
in project estimates.

«Proactive approach to cost
control with an
understanding of cost
impacts at the time of
decision-making rather
than at milestone
estimates.

«Track metrics for project
cost relative to construction
cost.

Cost Accuracy Financial Estimates prepared Carry appropriate

Estimating are based on pre- contingencies until designs
concept design are developed.
information. Detailed
design activities may
identify additional
requirements that
increase costs.
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Table 8.0-1: Project Risk Register
Risk Title | Risk Type Risk Description Mitigation Opportunities

Funding CCA Repeal Financial Repeal of the CCA in Refer to section 4.0,
Washington is a ballot | Financial Modeling for
initiative in November | alternative pathways
2024. If repealed a without CCA funds available.
significant funding
source would be
eliminated.

Funding IRA Funding Financial The implementation of | Refer to section 4.0,

= | Affiliated
== I Engineers

the IRA is in its early
stages and many IRS
interpretations are yet
to be finalized.
Assumption on
available funding from
this source may be
impacted.

UNIVERSITY OF WASHINGTON

ENERGY RENEWAL PLAN « PHASE 3 IMPLEMENTATION PLAN REPORT w

12.20.2024 - PAGE | 133

Financial Modeling for
sensitivity analysis on tax
credit availability.



A

9.0 Business Equity Enterprise (BEE)

Inclusion Opportunities

The Energy Renewal Plan is an extensive initiative, impacting nearly every building
on campus and encompassing significant infrastructure upgrades. Ideally, these
projects will be managed by contractors with experience in major infrastructure
projects at comparable universities or large campuses.

There will be opportunities for BEE firms in areas of the project that allow for a
more focused approach or shorter-term contracts, which are more manageable for
companies that typically handle smaller-scale projects. Specifically, the Building
Conversion scope, including the Building Chiller Replacements and Building Hot
Water Conversion projects, presents suitable opportunities for BEE firms. A larger
pool of qualified BEE companies is likely available to execute these smaller projects,
either in part or in whole.

For larger-scale portions of the project, such as the Distribution and Plant projects,
BEE firms are more likely to participate as subcontractors, subconsultants, or
suppliers.
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10.2 Building Renewal Plan Integration

Buildings identified for renewal, removal, or replacement by the Building Renewal
Plan (BRP) represent an opportunity to address the energy efficiency and load
reduction measures discussed in the Phase Il Project Identification report. Energy
recovery on high outdoor air ventilation systems and removal of aged HVAC
systems that rely on simultaneous heating and cooling will specifically be addressed.

The Building Renewal Plan was issued in August 2024. Figure 10.2-1 shows a visual
timeline of the BRP 10-year plan, based on 150% increase in building renewal
funding, which coincides with the ERP implementation plan timeline. The BRP's
categories were overlaid on top of the ERP plan to identify areas where potential
synergies exist and avoid rework of ERP and BRP projects.
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Figure 10.2-1: Building Renewal Plan for the initial ten years of the Energy Renewal Plan (2025 - 2035).

10.2.1 Buildings Scheduled for Demolition

Within the 10-year window of the ERP, the following buildings are considered for
demolition / replacement or divesting to the UWMC:
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e Magnuson Health Sciences Center Buildings:

1175 - RR Wing (2031) - divested to UWMC

1222 - AA Wing (2031) - divested to UWMC
- 1223 -BB Wing (2031) - divested to UWMC
- 1225-E Wing (2034)
- 1226 - F Wing (2034)
- 1328 -D Wing (2034)

e 1171 - More Hall (2035)
e 1345 - Wilcox Hall (2035)

If this schedule holds, the ERP piping distribution work within the tunnels serving
the above buildings will occur ahead of their demolition (2029 for MHSC and 2032
for More/Wilcox). The total project cost associated with the conversion work is
estimated to be $22 million, with most of the value being in Magnusson Health
Sciences Center.

The timing of the distribution and tunnel work does not follow the critical path of
other project elements and could be pushed into later years to align with the
demolition of MHSC buildings. However, modifying the schedule for the distribution
and tunnel work would have cascading impacts. It would specifically affect the
WCUP Annex project and potentially reduce the impact of the Sewer Water Heat
Recovery system until the South of Pacific work is completed.

For the purposes of the ERP implementation plan, the demolition schedule for the
MHSC buildings noted above is not considered solidified enough to justify a later
completion date for the ERP work within the South of Pacific Avenue region (from
WCUP to MHSC).

10.2.2 Buildings Scheduled for Renovation

The following buildings are likely candidates for renovation within the ERP’s 10-
year window:

e 1206 - Bagley Hall (2025)
e 1138 - Marine Sciences Building (2027)
e 1352 - Oceanography Building (2027)
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e 1141 - Oceanography Teaching Building (2028)
e 1186 - Harris Hydraulics Laboratory (2028)

e 1301 - Raitt Hall (2029)

e 1182 - Engineering Annex (2031 - after ERP)

e 1192 - Miller Hall (2031 - after ERP)

e 1109 - Mueller Hall (2034 - after ERP)

e 1191 - Roberts Hall (2034 - after ERP)

In estimating the renovation costs for the above projects, the BRP team accounted
for a full-system “gut renovation” to install entirely new mechanical systems within
existing buildings. This would go above and beyond the cost assumed for the ERP
work.

The ERP team has priced only the work required to convert these buildings from
steam to hot water as they currently exist. The total project cost associated with
the ERP conversion work is estimated at $29 million, with most of the value being in
Bagley Hall ($18.6 million).

Approximately S5 million of this work is scheduled to occur before the ERP
activities. In these cases, the BRP work is ahead of the ERP implementation plan.
Funds from the Energy Renewal Plan effort will likely be distributed to these BRP
projects to address the conversion from campus steam to campus hot water
systems and initiate work to streamline the transition when the ERP work occurs.

Buildings renovated ahead of the ERP conversion work will be required to plan
space for the future water-to-water heat exchangers and any new pumps or
hydronic specialties. Buildings with distributed steam systems (Bagley Hall,
Oceanography) should be converted to hot water systems during these major BRP
renovations.

Electrification or renovation associated with steam process demands and removal of
distributed chillers would be done later, in sequence with the ERP scope.

10.2.3 New Buildings

Buildings constructed ahead of the ERP distribution of primary heating water
(PHW) and campus cooling water (CCW) will be required to plan space for the
future water-to-water heat exchangers and any new pumps or hydronic specialties.
The only new building anticipated to be designed and constructed during the course
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of the ERP work is the new Chemical Sciences Building (2025 design with a 2028
completion).

New buildings will be required to plan space for future ERP work. This extends to
general administration, education, and athletics projects. Housing buildings are not
included in the ERP implementation, except as noted in the Phase Il report
regarding connections for domestic hot water system preheat. Cooling has not been
provisioned for housing buildings.

The ERP team was not involved in the planning for any of the following new
building projects, which were in the design and/or construction stages at the time of
this report:

¢ Interdisciplinary Engineering Building (IEB)
e Haggett Hall
e Intercollegiate Athletics Basketball Training Facility

At this point, it is assumed that these buildings will not be integrated into the ERP
district energy systems as they are being designed and constructed under codes
that encourage building-level systems.

The BRP team is leading an effort to develop a Memo of Understanding (MOU) with
the City of Seattle’s Department of Construction and Inspections (SDCI). The MOU
aims to streamline the approach to permitting while establishing a pathway for
compliance using UW's current preferred mechanical system type (VAV AHUs with
single duct terminal units with hot water reheat). The understanding would be that
once completed, the ERP system will meet all the current code provisions.
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